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Abstract- Sarvavishadi Thaila (SVT) is one of the widely used
herbal preparations in the traditional system of medicine in
srilanka. It has been used in the treatment of different type of
diseases such as Thundikeri (Tonsilitis), Sarpavisha (Snake
bites), Keetavisha (Insect bites), Ratharoga (Skin diseases),
Krimiroga (Worm infections), Arshas (Haemorrhoids), Ullogam
(Trush), Vruna (Ulcers), Vidradhi (Abcess) & Granthi shotha
(Edema). Its formula is consisting with many herbs, oils, spices
& minerals which are having different therapeutic Activities.
Reviewing of antibacterial and antifungal effect of the medicinal
plants used in this formula is the key objective of this study.
Review is highlighted that the many studies reveal that the
antibacterial and antifungal activities of the medicinal plant used
in the formula of sarvavishadi thaila.
Index Terms- Sarvavishadi Thaila, Indigenous Medicine, Antimicrobial activity

I.

INTRODUCTION

T

Many medicinal plants are useful in strengthening human
health care system and the formulations based on such
medicinal plants play an important role in modern medicine. The
main benefits of using herbal medicine which is used in
traditional medicine are relatively safer due to their less toxicity
& free from side effects than synthetic drugs and offer deep
therapeutic benefits (Tambekar & Dahikar, 2010). Selective
combination of plant materials or plant materials with minerals in
the formulation of traditional medicine is carrying a remarkable
therapeutic effect. Polyherbal medicinal preparations may
become more effective within the body than single herb, as well
act as powerful catalysts by activating the individual healing
energies which spread the entire organism and regulate cellular
functions accordingly (Deattu et al, 2012).
Sarvavishadi Thaila (SVT) is a poly herbal medicine which is
widely used in Sri Lanka for diseases such as Thundikeri
(Tonsilitis), Sarpavisha (Snake bites), Keetavisha (Insect bites),
Ratharoga (Skin diseases), Krimiroga (Worm infections), Arshas
(Haemorrhoids), Ullogam (Trush),Vruna (Ulcers), Gadu,
Visarpa, Vidradhi (Abscess), Granthi shotha (Edema) & etc.
SVT is Ayurveda pharmacopoeia of Sri Lanka recommends to
administer SVT in oral, nasal and topical routes because of
contained herbo-mineral ingredients (Department of Ayurveda,

1976). Furthermore, the oil has been recommended for pregnant
women to prevent the child from Ratha roga at the 10th month of
her pregnancy (Anonymous, 2012).
Studying the therapeutic applications, the oil has been mostly
instructed to use in infective and inflammatory diseases.
Therefore, a review on antimicrobial effect of SVT is beneficial
to ensure therapeutic applications at aforementioned ailments.
The study was focused on antimicrobial effects of selected herbal
ingredients in SVT.
Juice of the barks of Moringa oliferra Lam, Acronychia
pedunculata, Mallotus repandus muell Arg.Mullarg, Madhuca
indica, Michelia champaka Linn, Mesua ferra Linn, Feronia
limonia Linn, Mallotus philippineasi, Adathoda vasica, Vitex
negundo, Erythrina indica, Tamarindus indica, Adenanthera
pavonina L., Azadirecta indica, Cinnamomum zeylanicum,
Rhicinus communis, Pongamia pinnata, leaves of the Moringa
oliferra Lam, Madhuca indica, Mallotus philippineasi, Adathoda
vasica, Asparagus recemosus, Withania somnifera, Argyreia
populifolia, Gossypium herbacium Linn, Mallotus repandus
muell Arg.Mullarg, Adenanthera pavonina L., Azadirecta indica,
Cinnamomum zeylanicum, Rhicinus communis, Pongamia
pinnata, whole plants of Crotalaria Laburnifolia Linn, Capparis
zeylanica, Gynandropis penlaphyllata DC, Anisomeles indica
Linn, Barieria prionitis, Cleome visvosa L., Rhizomes of
Asparagus recemosus, Zingiber officinale, Roots of Moringa
oliferra, Coconut milk, Oils of the seeds of Madhuca indica,
Azadirecta indica, Rhicinus communis, Sesamum indicum and
Paste of Allium sativum, Nigella sativa, Cuminum cyminum,
Carum copticum, Terminalia belarica, Terminalia chebula,
Phyllanthus emblica, Zingiber officinale, Piper longum, Piper
nigrum, Ferula foetida, Myristica fragrams, Eugenia
caryophyllata, Curcuma zedoaria, Pterocarpus santalinus Linn,
Santalum album, Copper sulphate and Alum are the ingredients
of the formula of Sarvavishadi Thaila (Department of Ayurveda,
1976) (Anonymous, 2012).

II.

METHODOLOGY

The literature review was done through peer-reviewed articles
published in indexed journals on antimicrobial, antiinflammatory efficiencies and ethnomedicinal uses of each of
herbal ingredients in SVT. Antibacterial and antifungal effects in
each of ingredients were considered and compiled.
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III.

2

ANTI-MICROBIAL PROPERTIES OF PLANT
MATERIALS USED IN SVT

3.1. Acronychia pedunculata-Ankenda (Rutaceae)
Juice of the bark of Acronichia pedunculata are been used in the
formulation of SVT. Acronychia pedunculata (L.) are used in
various Ayurveda herbal preparations against Diarrhea, Tussis,
Asthma, Ulcers, Itchy Skin, Scales, Sores, Rheumatism, Cold,
Cough (Rodrigo et al, 2007) and Intestinal infections. Steam
distillates and extracts of Acronychia pedunculata have an
Antibacterial activity against methicillin-sensitive and resistant
strains of Staphylococcus aureus, Enterococcus faecalis and
Pseudomonas aeruginosa (Jayasinghe et al, 2006). Methanol
extracts of leaves and stem-bark of A. pedunculata exhibited
good anti-Candial properties against the C. albicans (ATCC
90028), C. krusei (ATCC 6258), C. parapsilosis (ATCC 22019),
C. tropicalis (ATCC 13803), C. glabrata (ATCC 90030) and 8
clinical Candida isolates (Bagyawantha et al, 2014). Methanolic
extacts of root, bark, leaves and fruits and seed-kernels of A.
pedunculata exhibited antifungal activity against Cladosporium
cladosporioides (Rodrigo et al, 2007).
3.2. Adathoda vasica-Adathoda, Pavatta (Acanthaceae)
Juice of the leaves and bark of this plant is been used in the
formulation of SVT. The crude ethanolic extraction of A. vasica
has an Antimicrobial activity against S. aureus, S. epidermidis, B.
subtilis, Proteus vulgaris & Candida albicans (Kumar et al,
2011). The methanol extract of A. vasica has an Antibacterial
activity against S. aureus, S. pyogens, E. coli, P. aeruginosa,
Proteus vulgaris and Klebsiella pneumoniae rather than aqueous
extract of A. vasica (Sheeba & Mohan, 2012). The alkaloids from
A. vasica have excellent antibacterial activity against the most
resistant bacteria such as S. aureus, P. aeruginosa and the highly
pathogenic bacteria like S. typhi (Godghate & Swant, 2013).
3.3. Adenanthera pavonina L. - Madatiya (Leguminosae)
Juice of the leaves and bark of the plant is been used for the
formulation of SVT. Various parts of this plant are used in
traditional medicine for the various diseases such as Asthma,
Diarrhea, Rheumatism, Tumor, Ulcers, Boils, and Inflammations
(Ara et al, 2010), Burning sensation, Hyperdipsia, & Gout
(Hussain et al, 2011). The extracts of A. pavonina have an
antibacterial, antifungal, antioxidant, cytotoxic and blood
pressure reducing activities (Ara et al, 2010). Extract of A.
pavonina exhibit antibacterial activity against methicillinsensitive and resistant strains of S. aureus, E. faecalis and P.
aeruginosa (Jayasinghe et al, 2006) and root, bark and seed
extracts of A. pavonina exhibited antifungal activity against
Cladosporium cladosporioides (Rodrigo et al, 2007).
3.4 Allium sativum L. – Sudu lunu (Alliaceae)
Allium sativum is broadly used as antibiotic and used against
diabetes,
atherosclerosis,
cancer,
hypertension
and
hyperlipidemia (Akintobi et al, 2013). The aqueous & methanol
extract of garlic has an antibacterial effect against E. coli,
Klebsiella pneumonia, S. typhi, Bacillus cereus & S. mutans
(Saravanan et al, 2010). The aqueous extrarct of A. sativum bulbs

showed an Antifungal effect against the fungal skin
pathogen Trichophyton rubrum, isolated from infected patients
(Samuel et al, 2008).
3.5. Anisomeles indica L. – Yakwanassa (Lamiaceae)
Juice of Anisomeles indica Linn plant is been used for the
formulation of SVT and the plant consists with Antipyretic,
Analgesic, Anti-inflammatory, Antibacterial and Herbicidal
activities. Antifungal activity of the essential oil of Anisomeles
indica Linn was evaluated by poisoned food technique, that
resulted in maximum activity against Pithiumaphani dermatum
(ED50 51.58 µg/ml) followed by Rhizoctonia bataticola (ED50
72.80 µg/ml) (Kundu et al, 2013). Ethanol extract, pure
constituents ovatodiolide (OVT) followed by acteoside,
isoacteoside, and terniflorin of Anisomeles indica showed an
antimicrobial activity against Helicobacter pylori (Rao et al,
2012).
3.6. Argyreia populifolia- Girithilla (Convolvulaceae)
The leaf juice of Argyreia populifolia is used for the preparation
of SVT. It has Anti-inflammatory activity mediated via Antihistamine action justifying its uses in traditional medicine
(Rathnasooriya & Dharmasena, 2001).
3.7 Asparagus racemosus willd.-Hathavariya (Asparagaceae)
This plant has been use in stimulating the secretion of breast milk
& it is used in the diseases such as aphrodisiacs, demulcent,
rheumatism, diarrhea, dysentery, tuberculosis, diabetes,
antioxidant, antitussive, nervous disorders, hyperacidity, general
debility and it is considered as a rejuvenation medicine in
Ayurveda (Wani et al, 2011). Mathur et al were reported the
Antimicrobial, Antioxidant and anti-inflammatory properties of
A. racemosus. The extract of A. racemosus showed high degree
of activity against the C. albicans, C. tropicalis, C. krusei, C.
guillermondii, C. parapsilosis and C. stellatoida, which are
isolated from vaginal thrush patients (Uma et al, 2009). As well,
showed an Antifungal activity against Aspergillus niger but no
activity against C. albicans (Mathur, 2011) and methanol extracts
of roots has an antibacterial activity against the E. coli, Shigella
dysenteriae, Shegella sonnei, Shigella flexneri, Vibriocholerae,
S. typhi, S. typhimurium, Pseudomonas pectida, B. subtilis and S.
aureus (Alok et al, 2013).
3.8 Azadirechta indica–Kohomba (Meliaceae)
Juice of the Leaves and barks of Azadirachta indica is been used
as the ingredient of SVT. It has an antifungal activity against
Tinea rubrum and antibacterial activity against Mycobacterium
tuberculosis (Biswas, 2002). Leaf and seed extracts of A.
indica were effective against some dermatophytes such
as Trichophyton
rubrum, T.
violaceaum, Microsporum
anum and Epidermophyton floccosum by the tube dilution
technique and on C. albicans (Natarajan, 2003).
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3.9. Barleria prionitis-Katu karandu (Acanthaceae)
Juice of the B. prionitis plant is been used in the formulation of
SVT. Extracts and isolated phytochemicals of B. prionitis has
anti-microbial activity without any toxic effect (Banerjee et al,
2012), anthelmintic activity, antifertility activity, antidiabetic
activity, anti-diarrheal activity, enzyme inhibitory effects, antiinflammatory activity, anti-arthritic activity, cytoprotective
activity, hepatoprotective activity, diuretic effect, antinociceptive activity etc. (Kapoor et al, 2014). The acetone,
methanol and ethanol extracts of Barleria prionitis Linn bark
exhibited antifungal activity against oral pathogenic
fungus Saccharomyces cerevisiae and two strains of C. albicans
(Aneja et al, 2010). Petroleum ether, dichloromethane and
ethanol extract of from different parts of Barleria prionitis
showed fungistatic and fungicidal activities against C. albicans
(Amoo et al, 2011).
3.10. Capparis zeylanica L. - Vellangiriya (Capparaceae)
The plant is used to treating diseases such as snake bites,
swelling of testicles, smallpox, cholera, boils, colic, hemiplegia,
neuralgia, sores, cough, cold, diabetes, convulsive seizure,
pneumonic and pleurisy (Amit et al, 2010). Petroleum ether,
chloroform, ethanol and water extracts of C. zeylanica leaves
were showed antimicrobial activity against Bacillus pumillus, S.
aureus, Bacillus subtilis, E. coli, Klebsiella pneumoniae,
Proteus vulgaris and none of the extract showed antifungal
activity against C. albicans and A. niger (Chopade et al, 2008).
3.11. Carum copticum-Asamodagam (Umbelliferae)
Carum copticum has an antimicrobial activity against S. typhi, E.
coli, Staphylococcus aureus, B. subtilis, A. niger and C. albicans.
Carum oils could be used as safe and effective natural
antioxidants to improve the oxidative stability of fatty foods
during storage and to preserve foods against food burn pathogens
(Kavoosi et al, 2013). Goudarzi et al, 2011 was reported that the
oil showed an antibacterial effect against food poisoning bacteria
Salmonella thyphimorium, Entero-pathogenic E. coli and S.
aureus exept P. aeuroginosa and Methanol extract of Carum
copticum plant have an antibacterial activity against multi-drug
resistant S. typhi.
3.12. Cinnamomum zeylanicum-Kurundu (Lauraceae)
Juice of the leaves and bark of C. zeylanicum is been used in the
formulation of SVT. C. zeylanicum has an anti-bacterial activity
against the food spoilage bacteria E. coli, P. aeruginosa and S.
aureus (Nimje et al, 2013). Essential oil of C. zeylanicum had an
anti-fungal activity on C. albicans, C. tropicalis and C. krusei
(Castro et al, 2013). It also has anti-inflammatory, anti-oxidant,
anti-ulcer and anti-diabetic activities. Cinnamomum zeylanicum
showed an antibacterial activity on S. aureus, S. pyogenes, E.
coli, Serratia marcescens, Enterobacter cloacae, Klebsiella
pneumonia, P. aeruginosa and Proteus mirabilis (Hussein et al,
2014). Ethanol extract of Cinnamon showed an anti-bacterial
activity against the Pseudomonas sp., E. coli, Bacillus subtilis
and S. aureus. Acetone extract of Cinnamon showed an antibacterial activity against Pseudomonas sp., E. coli, Bacillus
subtilis. Acetone extract of Cinnamon showed no activity against
Staphylococcus aureus (Usha et al, 2012).

3

3.13. Cleome viscosa L.-Rammanissa (Capparidaceae)
Juice of Cleome viscosa plant is been used in the formulation of
SVT. The pharmacological studies was reported that Cleome
viscosa has various biological activities such as anthelmintic,
antimicrobial, analgesic, anti-inflammatory, immunomodulatory,
antipyretic,
psychopharmacological,
anti-diarrheal,
and
hepatoprotective activities (Mali et al, 2010) and the leaves and
seeds of Cleome viscosa is used to treat infections, fever,
rheumatism and headache. The whole plant is used to treat
middle ear inflammations, wounds and ulcers. Methanol extract
of C. viscosa has showed an antibacterial activity against E. coli,
Klebsiella pneumoniae, Proteus vulgaris, P. aeruginosa, Bacillus
subtilis, S. aureus and Streptomyces pneumoniae, while the
aqueous extract showed activity against Klebsiella pneumoniae,
P. vulgaris and P. aeruginosa (Saradha and Rao, 2010).
3.14. Cocus nucifera-Cocoonut (Palmae)
Coconut milk is used as the component of Sarvavishadi oil.
Cocus nusifera has antibacterial, antiviral, antioxidant, antineoplastic, and anti-inflammatory (Silva et al, 2013), antitumor,
anthelmintic, antidotal, antiseptic, aperients, aphrodisiac,
astringent, depurative, diuretic, hemostat, pediculicide,
refrigerant, stomachic, styptic, suppurative and vermifuge
activities (Singla et al, 2011). The oil of coconut shells are used
against ringworm infections in India. The alcoholic extract of
ripe dried coconut shell has antifungal activity against
Microsporum canis, M. gypseum, M. audouinii, Trichophyton
mentagrophytes, T. rubrum, T.tonsurans and T. violaceum
(Venkataraman et al, 1980). The endocarp of Coccus nucifera
fruit extracts showed antimicrobial activity against B. Subtilis, P.
Aeruginosa, S. Aureus, M. Luteus and but not showed response
against E. coli and clinical strains of bacterial and fungal
microbes (Singla et al, 2011). Cocos nucifera mesocarp powder
showed an anti-bacterial activity against E. coli and salmonella
typhi (Verma et al, 2012).
3.15. Crotalaria laburnifolia Linn –Yakberiya (Leguminosae)
Scientific reported data were poor on Crotalaria laburnifolia
Linn.
3.16. Cuminum cyminum-Suduru (Apiaceae)
Seeds of Cuminum cyminum is been used as a paste in the
formulation of SVT. The Antifungal chemicals by Cuminum
cyminum essential oil have natural inhibitors to control the
growth of the most important pathogenic Candida species and
alternative therapies for Candidiasis (Naeini et al, 2014).
Essential oil of Cuminum cyminum has antiseptic, an analgesic,
anti- inflammatory, hemolytic, or anti-enzymatic action, sedative,
stimulant, stomachic effects and Seeds of Cuminum cyminum has
carminative, aromatic, stomachic, stimulant, astringent and
cooling effects (Chaudhry et al, 2012). The aqueous extract of
Cuminum cyminum showed an antibacterial effect against E.coli,
S.aureus, Salmonella species, Bacillus cereus and Aspergillus
niger (Dua et al, 2013).
3.17. Curcuma zedoaria-Haran kaha (Zingibaraceae)
Rhizomes of Curcuma zedoaria is been used as a paste in the
formulation of SVT. This plant is used in the treatment of
digestive and gall bladder disorders, cough, hepatic disorders,
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halitosis, inflammations, microbial infections (Bugno et al,
2007), menstrual disorders, dyspepsia, vomiting and cancer. The
rhizomes of the Curcuma zedoaria plant are used to clean and
heal ulcers, wounds and other kinds of skin disorders, flatulence,
dyspepsia, cold, cough and fever. The extract of Curcuma
zedoaria has an antifungal activity against C. albicans, C.
tropicalis, and C. glabrata which is collected from the oral
cavity of patients carrying HIV (Cristiane et al, 2011). The Leave
extract with Methanol, Leave extract with Petroleum ether,
Rhizome extract with Methanol and Rhizome extract with
Petrolium ether showed an anti-microbial activity against Grampositive bacteria (B. sereus, B. megaterium, B. subtili, S. aureus,
Sarcina lutea), gram-negative bacteria (S. paratyphi, S. typhi, V.
parahemolyticus, V. minicus, E. coli, Shigella dysenteriae, P.
aureus, Shigella boydii) and Fungi (S. cerevaceae, C. albicans,
A. niger) (Das and Rahman, 2012).
3.18. Erythrina indica-Erabadu (Leguminosae)
The bark of Erythrina indica is used as a juice in the formulation
of SVT. Root extract of Erythrina indica showed an antibacterial
activity against methicillin resistant S. aureus and extracts of E.
indica are showed an antimicrobial potential against P.
aeruginosa, B. subtilis, S. aureus and P. funiculosum (Agarwal
and sarin, 2014). The combined ethanol extracts of Erythrina
indica, Saraca indica, Symplocos racemosa, Hemidesmus
indicus, Aloe vera, Asteracantha longifolia and Tribulus
terrestris has significant antimicrobial activity against the
bacterial strains, E. coli, Proteus mirabilis, Gardnerella vaginalis
and P.aeruginosa and the fungal strains, C. albicans and A.
niger (Deattu et al, 2012).
3.19. Eugenia Caryophyllata-Clove (Myrtaceae)
Paste of the flowers of Eugenia caryophyllata is been used in the
formulation of SVT. Essential oil of Eugenia caryophyllata has
an Antiviral activity on Herpex simplex and Hepatitis C virus,
Antibacterial effect against E. coli, Helicobacter pylori, S. aureus
(Singh et al, 2012) and Antifungal activity on fungal strains of C.
albicans, A. niger and A. flavus (Rahimifard et al, 2008).
3.20. Feronia limonia Linn-Divul (Rutaceae)
Juice of the bark of Feronia limonia is been used in the
formulation of SVT. The leaves, bark and fruits of Feronia
limonia used as traditional medicines due to their antimicrobial,
antidiarrheal,
antioxidant,
hepatoprotective,
antitumor,
antidiabetic and CNS depressant activities. The leaves extract of
the plant showed moderate antibacterial activity against Gram
positive bacteria such as Staphylococcus saprophyticus and
Staphylococcus pyogenes and Gram negative bacteria such as E.
coli, Shigella boydii, Shigella dysentery and Shigella flexneri
(Momin et al, 2013). The different extracts of Feronia limonia
against various bacterial and fungal strains (bacterial strains
Salmonella typhimurium, Klebsiella pneumonia, E. coli, P.
aeruginosa and fungal strains A. niger, A. flavus) indicate that
the plant has powerful antibacterial and antifungal effects
(Jayashree et al, 2014).
3.21. Ferula foetida-Perunkayam (Umbelliferae)
Paste of Oleo gum resin extracted from the roots and rhizome of
Ferula foetida plant is been used in the formulation of SVT and
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the resins of this plant is used to treat the diseases such as
bronchitis, hysteria, stomach pain, insect bite, headache (Rahman
et al, 2009), Whooping cough, Migraine, Cancer, Nervous
disorders, Depression & Hysteria. The plant has an antifungal
activity against Microsporeum gypseum and Trichophyton
interdigitale and aqueous and alcoholic extracts of F. foetida has
antimicrobial activity against various bacterial and fungal strains
such as B. subtilis, S. aureus, E. coli, P. aeruginosa, C. albicians
and P. chrysogenum (Kareparamban et al, 2012).The aqueous
extract of Ferula foetida aerial parts has inhibitory and
candidacidal effect against Candida albicans (Jafari et al, 2014).
3.22. Gossypium herbaceum-Kapu (Malvaceae)
Juice of the leaves of Gossypium herbaceum is been used in the
formulation of SVT. Gossypol (A compound of Gossypium
herbaceum) and its derivatives have antimicrobial activity and
wound healing effect (Velmurugan et al, 2014). Free Flavonoids
fraction extract of seeds and free flavonoids of the callus tissues
of species of Gossypium herbaceum showed ant bacterial activity
against T. viride, B. cerus, S. thypimurium and Free Flavonoids
fraction extract of seeds showed activity against B. cerus and S.
epidermidis. But this plant had not showed any activity against
Candida albicans (Chathurdevi et al, 2010).
3.23. Gynandropsis penlaphyllata DC –Vela (Capparidaceae)
Juice of the whole plant is been used as the content of SVT.
Gynandropsis pentaphylla Linn (Syn. Gynandropsis gynandra
L., Cleome gynandra L.) is used in traditional medicine due to its
antimicrobial and anthelmintic activity. The leaves are used to
treat wounds to prevent the sepsis, headaches, earache,
stomachache,
constipation,
conjunctivitis,
thread-worm
infections and decoction of roots are used to treat fever & whole
plant is used in the treatment of malaria, piles, tumors and
rheumatism. (Thenmozhi et al, 2013). Hexane and methanol
extracts of the plant has an antibacterial activity against the gram
positive bacteria named B. cereus, B. subtilis and S. aureus and
gram negative bacteria named E. coli, P. aeruginosa and S.
faecalis. It has an antifungal activity against the C. albicans,
Penicillium sp, Fusiparum oxyposirum (yeasts); A. niger and A.
flavus. C. albiacans is the most sensitive and A. niger is the least
sensitive (Ajaiyeoba, 2000).
3.24. Madhuca indica- Mee (Sapotaceae)
Juice of the leaves and bark of Madhuca indica (Syn; Madhuca
longifolia) plant is the content of the formulation of SVT. The
leaves of the plant are used in treatment of eczema and seeds are
used to relive pain in muscle and joints. The flowers of the plant
are used in treatment of cough and bronchiolitis and bark is used
for treatment of ulcers and wounds. The plant is used externally
for the skin infections. Methanol extract and aqueous extracts of
Madhuca indicia showed significant antibacterial activity against
the S. aureus and E. coli (Sarma et al, 2013), Methanol extract of
the leaves of Madhuca indica have an antifungal activity and can
be exploited against skin infections caused by Candida,
Aspergillus and dermatophytic strains (Krishnamoorthi et al,
2014). The bark extracts of M. indica showed antibacterial
activity against Bacillus subtilis, S. aureus, S. epidermidis and E.
coli (Nimbekar et al, 2012).
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3.25.
Mallotus
Philippinensi
MullargKampillaka
(Euphorbiaceae)
The juice of the leaves and bark of Mallotus Philippinensi
Mullarg is ben used in the preparation of SVT and the bark of
Mallotus
Philippinensi
Mullarg
is used to
treat
typhoid, meningitis and stomach disorders such as dirrhoea,
dysentery, worms and stomachic effect. Hexane, chloroform
and ethanol leaf extract showed antibacterial activity against
S. pneumonia, P. vulgaris, P. aeruginosa, S. typhi, E. coli and
Vibrio species. Only the ethanol extract showed antimicrobial
activity
against
the
fungi
A. flavus
and
C.
albicans (Velanganni et al, 2011). The plant extracts also shows
antibacterial activity against the Escherichia coli, Salmonella
typhi (Sharma &Varma, 2013).
3.26. Mallotus repandus muell Arg-Kappetiya (Euphorbiaceae)
Juice of the leaves of Mallotus Philippinensi Mullarg is the
content of the formulation of SVT. The compounds derived from
the plant shows an antioxidant, antiviral, antimicrobial, antiinﬂammatory or cytotoxic activities (Riviere et al, 2010).
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antibacterial activity on S. aureus, B. subtilis, E.coli, P.
aeruginosa (expect methanolic extract) and antifungal activity
against a Candida albicans (kumar et al, 2011).
3.29. Moringa olifera linn-Murunga (Moringaceae)
Juice of the leaves, barks and roots of the Moringa olifera is been
used in the formulation of SVT. The plant shows an antibiotic,
antitrypanosomal, hypotensive, antispasmodic, antiulcer, antiinflammatory, hypocholesterolemic, and hypoglycemic activities
(Fahey, 2005). Moringa oleifera exhibited high activity against
C.albicans, S.aureus and E. feacalis, and weak activity against
E.coli, P.aeruginosa, Klebsiella pneumonia and S. tiphymurium
(Marrufo et al, 2013). Cold water extract of fresh leaves shows a
significant antibacterial effect against S. shinga, P. aeruginosa,
S. sonnei, Pseudomonas spp. and S. aureus, B. cereus, S.-Bhemolytica, B. subtilis, S. lutea & B. megaterium. Ethanol extract
of fresh leaves also showed high antibacterial effect against
Gram-negative bacteria (S. shinga, P. aeruginosa, S. sonnei,
Pseudomonas spp.) and some Gram-positive bacteria (B. cereus,
B. subtilis, S. lutea, B. megaterium) (Rahman et al, 2009).

3.27. Mesua ferrea Linn- Na tree (Guttiferae)
Juice of the bark of Mesua ferrea is been used in the formulation
of SVT. Mesua ferrea has different biological activities include
carminative, expectorant, cardiotonic, diuretic, antipyretic
(Chahar et al, 2013), anti-asthmatic, anti-inflammatory,
antispasmodic activity, antimicrobial & anthelmintic activities
(Chanda et al, 2013). Methanol extract of M. ferrea flowers
shows significant antibacterial activity against S. aureus,
Bacilllus spp., Salmonella spp., Pseudomonas spp., S.
pneumonia, Sarcina lutea, Proteus mirabilis and Lactobacillus
arabinosus. But the plant was less sensitive to Klebsiella, V.
cholera, E. coli, Shigella spp. The light petroleum ether,
chloroform and ethanol extracts of M. ferrea seeds, leaves and
stem bark active against gram positive bacteria (B. subtilis, B.
megaterium, Str. β-haemolyticus, Str. aureus, Sarcina lutea),
gram negative bacteria (Shigella sonnei, E. coli, Klebsiella
species, Shigella shiga, S. boydii, S. flexneriae, S. dysenteriae,
Salmonella typhi and Pseudomonas aeruginosa) and pathogenic
fungi (Penicillum notatum, A. niger, Trichoderma viride, A.
flavus, C. albican and Hensinela californica) (Chahar et al,
2013).The hexane and methanol extracts of Mesua ferrea
exhibited the high activity against the P. vulgaris and B. subtilis
but there is any activity against E. coli. Methanolic extract of
Mesua ferrea was most sensitive against A. niger and A. flavus.
Extracts of Mesua ferrea seeds were inactive against Candida
albicans but there are antimicrobial activity against various
human pathogenic bacteria and fungus (Rawat et al, 2012).

3.30. Myristica fragrams-Sadikka (Myristicaceae)
Paste of the fruits of Myristica fragrams is been used as the
content of SVT. Hexane, chloroform, ethanol and methanol
extract of Myristica fragrans shows antifungal activity against C.
albicans and A. niger strains. (Pooja et al, 2012).The plant
extract have an antibacterial activity against E. coli strain while
the non-pathogenic strains of E. coli are not and Streptococcus
mutans are inhibited by the plant extract but the harmless
bacteria in mouth cavity are unaffected. Ethanol and acetone
extracts exhibited antibacterial activity against gram positive
bacteria (Bacillus subtilis and Staphylococcus aureus) and there
is no activity against gram negative bacteria such as E. coli and
P. aeruginosa (Ibrahim et al, 2013).

3.28. Michelia champaka Linn- Sapu (Magnoliaceae)
The bark of Michelia champaka is used as the juice in the
preparation of SVT. The plant shows antipyretic, analgesic,
antihelmintic,
antihyperglycemic,
antiulcer,
antioxidant,
antifertility (Raja & koduru, 2014), anti-inflammatory,
antimicrobial and anti-cancer activity. Michelia champaca has
antibacterial activity against P. aeruginosa, E. coli, S. aureus, B.
subtilis, S. typhosa, S. paratyphi. The crude extract exhibited
high anticandidal activity on C. albicans. Methanolic, Ethanolic
and aqueous extractions of the flowers of Michelia champaca has

3.32. Phyllanthus emblica- Nelli (Euphorbiaceae)
Paste of the fruits of Phyllanthus emblica (Syn: Emblica
officinale) is been used in the formulation of SVT and the fruits
have anti-viral, antibacterial, anti-cancer, anti-allergy, and antimutagenic properties (Aneja et al, 2010) and the plant used in
conjunctivitis, inflammation, dyspepsia, ulcerative stomatitis,
gastrohelicosis, cough, diarrhoea, dysentery, diabetes, asthma,
bronchitis, opthmopathy, colic, jaundice, emaciation, cardiac
disorder, intermittent fever, hepatopathy, hemorrhages,
menorrhagia and skin diseases (Patil et al, 2012). The fruits are

3.31. Nigella sativa-Kaluduru (Ranunculaceae)
Paste of the seeds of Nigella sativa Linn is the content of the
formulation of SVT and seeds has an anti-inflammatory,
analgesic, antipyretic, antimicrobial and antineoplastic activity
and it is used to the treatment for the diseases include asthma,
diarrhea and dyslipidemia (Ali and Blunden, 2003). The essential
oil of Nigella sativa Linn showed an antibacterial activity against
the gram positive bacteria such as S. aureus, S. epidermidis and
gram negative bacteria like S. pyogenes, E. faecalis, S. agalactiae
and P. aeruginosa. But Acinetobacter baumannii, Citrobacter
freundii, Klebsiella pneumoniae, Proteus mirabilis, P. vulgaris
and Vibrio cholera were insensitive to the oil (Salman et al,
2008).
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reported as the rich natural source of Vitamin C and it is used in
the treatment of human scurvy due to the presence of Vitamin C
(Govind and Panday, 2011). E. officinale fruit contain the
antibacterial active compounds against E. coli, S. aureus, K.
pneumoniae and Pasteurella multocida (Patil et al, 2012). The
plant exhibit the significant antibacterial activity against E. coli,
K. ozaenae, K. pneumoniae, Proteus mirabilis, P. aeruginosa, S.
paratyphi A, S. paratyphi B and Serratia marcescens (Khan,
2009).
3.33. Piper longum-Thippili (Piperaceae)
Paste of the fruits of Piper longum is been used in the
formulation of SVT. Piper longum is used in the treatment of
bronchitis, diabetes mellitus, itching, flatulents, constipation and
it is also used as nervine tonic and hepato-protective agent. The
extracts of Piper longum exhibited a good antimicrobial activity
against bacterial pathogens, such as Staphylococcus albus, S.
typhi, P. aeruginosa, E. coli and Bacillus megaterium and
chloroform, ethyl acetate, acetone and ethanol extracts of Piper
longum exhibited antifungal activity against A. niger. Thippili
has an antibacterial activity against two gram positive bacteria
stains such as S. faecalis, Steptococcus pyogens and two gram
negative bacteria such as E. coli and S. paratyphi (sindhu et al,
2013).
3.34. Piper nigrum-Gammiris (Piperaceae)
Fruits of Piper nigrum (Pepper) are used as a paste in the
preparation of SVT. The plant is used in traditional medicine as
aphrodisiac, carminative, stomachic, antiseptic diuretic agent and
for the treatment of cough, rheumatoid arthritis, peripheral
neuropathy, melanoderma and leprosy. Piperine which is the
major chemical constituent of piper nigrum has antimicrobial
activity against S. aureus, B. subtilis, P. aeruginosa, E. coli,
Alternaria alternata, A. niger, A. flavus and Fusarium oxysporum
(Rani et al, 2013). The cold water and hot water extracts of the
Piper nigrum showed an antibacterial activity against the gram
positive organisms include Staphylococcus aureus and
Enterococcus faecalis and gram negative bacteria include E. coli,
P. aeruginosa and S. typhae. Methanol extract of the plant has
significant antibacterial activity against E. faecalis, E. coli, P.
aerugunosa and S. typhae, but there is no activity against S.
aureus (Khan et al, 2013).
3.35. Pongamia pinnata-Magul Karanda (Leguminosae)
Paste of the leaves and bark Pongamia pinnata is used in as the
component of the formulation of SVT and the plant is used in the
treatment of tumors, piles, skin diseases such as leucoderma and
leprosy, wounds, ulcers, muscular and articular rheumatism due
to their anti-inflammatory, anti-plasmodial, anti-nonciceptive,
anti-lipidperoxidative,
anti-diarrhoeal,
anti-ulcer,
antihyperammonic and anti-oxidant activity (Niranjan et al, 2013).
The folwer extracts of Pongamia pinnata shows significant
antibacterial activity against E. coli, B. cereus, B. subtilis, K.
pneumoniae, S. aureus and Enterobacter aerogenes (Kagithoju et
al, 2012). The methanol extracts of the leaves had significant
antibacterial activity on bacterial pathogens such as E. coli, S.
aureus, K. pneumonia, B. subtilis, E. aerogenes, P. aeruginosa,
S. typhimurium, S. typhi, S. epidermidis and P. vulgaris (Arote et
al, 2009 & Sirinivasan et al, 2001).
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3.36. Pterocarpus santalinus Linn-Rath Handun (Leguminosae)
The stem of Pterocarpus santalinus is been used as the content
of the formulation of SVT. There is significant antimicrobial
activity against B. subtilis, P. aeruginosa, S. aureus, E. coli and
C. albican (Gabriel & Onigbanjo, 2010). The stem bark extract
of pterocarpus santalinus showed maximum activity
against Enterobacter aerogenes, Alcaligenes faecalis, E. coli, P.
aeruginosa, P. vulgaris, B. cereus, B. subtilis and S. aureus. The
leaf extract of pterocarpus santalinus showed maximum activity
against E. coli, Alcaligenes faecalis, Enterobacter aerogenes and
P. aeruginosa (Manjunatha et al, 2010). Ethanol extracts of the
leaves of Pterocarpus santalinus had significant antibacterial
activity against Gram positive, S. aureus and Gram negatives,
Acinetobacter sp., Chromobacterium violeceum, Citrobacter
freundii, E. coli, Klebsiella sp., Proteus sp., P. aeruginosa, S.
typhi and V. cholera (Dubey et al, 2012).
3.37. Ricinus communis-Erandu (Euphorbiaceae)
The juice of the leaves and bark is been used in the formulation
of SVT. The leaf, root and seed oil of Ricinus communis plant is
used for the treatment of the inflammation, liver disorders,
constipation, fever, ascitis, bronchitis, cough, leprosy, skin
diseases, colic, asthma, diseases of the rectum and head, burns,
arthritis, arthralgia, vaginal pain, elephantiasis and etc.(Ladda
and Kamthane, 2014). Ricinus communis showed good
antimicrobial activities against dermatophytic and pathogenic
bacterial strains S. progenies, S. aureus as well as K. pneumonia,
E. coli (Jena and Gupta, 2012). The essential oils of castor Seeds
have an antibacterial activity against Gram positive bacteria
include, S. aureus, B. cereus, S. faecium, S. pyogenes, B.
marcesene and S. mitis while the Gram negative bacteria include,
E. coli, P. aeruginosa, Shigella dysenteriae, Salmonella
enteritidis, S. typhimurium, K. pneumoniae and P. vulgaris more
than
antifungal
activity
against
Fusariumoxysporum,
Penicilliumoxalicum, C. albicans, Penicillium cinirium, A. flavus
and A. niger (Momoh et al, 2012).
3.38. Santalum album-Sudu handun (Santalaceae)
The stem of Santalum album is been used as the paste in the
formulation of SVT. The plant used in traditional medicine to
treat various diseases such as gastric irritability, dysentery,
genital urinary disorders, prickly heat, skin diseases, fever
(Sreedevi and Damodharam, 2015), Headaches, insomnia,
nervous tension and antiviral effects and respiratory tract
infections. The methanol extract of Santalum album activity
against the Gram-positive organism the Gram-negative bacteria
Such as B. subtilis, S. typhi, S. aureus and P. aeruginosa high
activity against C. albicans and inactive against E. coli, A. Niger
(Bakkiyaraj and Pandiyaraj, 2011). Ashok and Jayaprakash, 2012
reported that the stem of Santalum album shows antimicrobial
activity on the strains of S. aureus, E. coli, K. pneumonia and A.
niger. Santalum album showed antibacterial activity against
gram-negative bacteria Pasteurella multocida, E. coli and three
gram-positive bacteria Bacillus cereus, Corynebacterium bovis
and S. aureus (Hussain et al, 2011).
3.39. Sesamum indicum (Pedaliaceae)
The oil of the seeds of Sesamum indicum is the content of the
formulation of SVT and the seeds are rich source of oil which

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10202

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

has natural antioxidants such as Sesamolin and Sesamin
(Ogunsola and Fasola, 2014).
3.40. Tamarindus indica-Siyambala (Leguminosae)
The bark of Tamarindus indica is been used as the juice in the
formulation of SVT and it has been used in traditional medicine
in the treatment of the various diseases such as stomach
disorders, general body pain, jaundice, and yellow fever, and as
blood tonic and skin cleanser. Acetone and ethanol extracts of
the Tamarindus indica were active against both gram positive
and gram negative bacteria (E. coli, Proteus mirabilis, P.
aerugenosa, S. typhi, S. paratyphi, Shigella flexnerri for gram
negative bacteria and S. aureus, Bacillus subtilis and
Streptococcus pyogenes for gram positive bacteria) (Doughari,
2006). The aqueous and methanol extracts of fruits showed an
antibacterial activity against E. coli, S. typhi and P. aeruginosa
and the ethanol extract against E. coli, S. typhi, P. aeruginosa
and S. aureus. The leaf ethanol and methanol extracts showed an
antibacterial activity against S. typhi and P. aeruginosa (Ugoh
and Haruna, 2013).
3.41. Terminalia belerica-Bulu (Combrotaceae)
Paste of the fruits of Terminalia belerica is been used in the
formulation of SVT. The fruits of Terminalia belarica is used to
cure several ailments such as cough, cold, hoarseness of voice,
asthma, arrest bleeding, boost hair growth, impart black colour to
hair, conjunctivitis (Devi et al, 2014), diarrhea, skin diseases and
oral thrush. Methanol extract of Terminalia bellerica dry fruit is
highly effective against S. aureus & has potential broad spectrum
antimicrobial activity (Elizabeth et al, 2005). Aqueous extract
exhibited significant activity against the bacteria such as E.coli,
P. aeruginosa, Klebsiella pneumonia, Shigella flexneri and S.
typhi and fungal strains such as A. niger, Mucor species, A.
fumigatus, Rhizopus species and A. flavus (Devi et al, 2014).
Ethanolic, methanolic, choloroform, ethyl acetate and aqueous
extracts of Terminalia belerica possess high antimicrobial
potential against Gram- positive bacteria: Bacillus subtilis,
Bacillus cereus, Staphylococcus aureus, Staphylococcus
epidermidis, Enterococcus faecalis, Micrococcus luteus, Listeria
monocytogenes and Gram-negative bacteria: Salmonella
enterica, Klebsiella pneumoniae. This study reported that the
crude extracts and essential oil of T. belerica shows an antifungal
activity to control Aspergillus sp., Fusarium sp. and Alternaria
alternata strains (Saxena and Pal, 2013).
3.42. Terminalia chebula-Aralu (Combrotaceae)
Paste of the fruits of Terminalia chebula is been used in the
formulation of SVT. Terminalia chebula has multiple
pharmacological and medicinal activities, such as antioxidant,
antimicrobial, antidiabetic, hepatoprotective, anti-inflammatory,
antimutagenic,
antiproliferative,
radioprotective,
cardioprotective, antiarthritic, anticaries, gastrointestinal motility
and wound healing activity (Bag et al, 2013) and used to cure
several diseases such as fever, cough, diarrhea, gastroenteritis,
skin diseases, candidiasis, urinary tract infection and wound
infections. The T. chebula fruit extract was highly effective
against S.typhi, S.epidermidis, S.aureus, B.subtilis and
P.aeruginosa (Kannan et al, 2009). The extracts of T. chebula
showed an antibacterial activity against several bacterial strains.
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It is effective in inhibiting Helicobactor pylori, Xanthomonas
campestris, Salmonella typhi and dental caries causing
microorganisms such as Streptococcus mutans, S. aureus,
Lactobacillus acidophilus and two yeasts C. albicans and
Saccharomyces cerevisiae (Aneja and Joshi, 2009).
3.43. Vitex negundo- Nika (Verbenaceae)
Juice of the leaves and bark of Vitex negundo is been used in the
formulation of SVT. The plant is used as an antimicrobial agent
against salmonella paratyphi, klebsiella pneumonia, vibrio
cholera, streptococcus mutans and E. coli (Rose and Cathrine,
2011). Flavonoids (free and bound) of Vitex negundo Linn
showed significant antimicrobial activity against the gram
positive bacteria such as S. aureus and P. aruginosa, gram
negative bacteria such as E. coli and Proteus mirabilis and four
fungi (A. flavus, A. niger, C. albicans, Trycophyton
mentegrophyte) (Keerti and Padma, 2012). Crude extract of
hexane, chloroform and methanol of leaf and flower exhibited
potential bactericidal properties and the plant can be used in
treating diseases caused by B. cereus, B. subtilis, S. epidermidis,
Enterobacter aerogenes, E. coli, K. pneumoniae, P. vulgaris, P.
aeruginosa, P. putida and S. typhimurium (Srinivas et al, 2010).
3.44. Withania somnifera- Ashwagandha (Solanaceae)
Juice of the leaves and rhizome of the plant is been used in the
formulation of SVT. Withania somnifera has pharmacological
value as an antibacterial, antioxidant, adaptogen, aphrodisiac,
liver tonic, anti-inflammatory agent. Ethanol, methanol, Ethyl
acetate, acetone, chloroform, Petroleum ether, hexane, hot water,
and extracts of Withania somnifera has an antibacterial activity
against E. coli, Micrococcus luteus, P. aeruginosa, B. cereus, K.
pneumonia and S. aureus and it has an antifungal activity against
A. niger, C. albicans, C. tropicalis, Cryptococcus neoformans
and Candida kefyr (Velu et al, 2002 & Mehrotra et al, 2011).
3.45. Zingiber officinale- Inguru (Zingiberaceae)
The Rhizome of Zingiber offcinale is been used as the paste in
the preparation of SVT and the plant is well-known as spice in
Asian countries and it is used in traditional medicine in the
treatments of aliments such as cold-induced disease, nausea,
asthma, cough, colic, heart palpitation, swellings, dyspepsia, loss
of appetite, rheumatism and etc. (Benerjee et al, 2011). The
antifungal and antibacterial activity of ginger has been attributed
to gingerol and shagelol derived from the ethanol extracts of
ginger. The Ethanol extract of Ginger powder has noticeable
inhibitory activities against Candida albicans (Supreetha et al,
2010). Fresh ginger juice showed antibacterial activity against
A.niger, Sacharomyces cerevisiae, Mycoderma spp. and
Lactobacillus acidophilus. The aqueous extract of ginger roots
showed an antibacterial activity against various Gram-negative
and Gram-positive bacteria such as Klebsiella pneumoniae,
Proteus vulgaris, Streptococcus pyogenes and Staphylococcus
aureus (Ahmed et al, 2012).
IV.

CONCLUSION

Sarvavishadi Thaila is active against Pseudomonas aeruginosa,
Staphylococcus aureas, Salmonellae typhi, and Klebsiella.
Liyanage et al, 2015 in the proceeding of National conference on
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Indigenous system of Medicine- 2015 was reported that the
Sarvavishadi Thaila showed poor Antifungal activity against the
Candia albicans. According to the reports on the antimicrobial
activity of the plant ingredients of the Sarvavishadi thaila, the
preparation should have antibacterial and antifungal activities.
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Abstract- With advanced age there is an increase in multiple
disease states, with a consequent increase in the number of
medicines taken. The elderly therefore need regular review.
Home Medication Review (HMR) Program was pioneered by
Australian Government in the year 2001. HMR is a collaborative
service involving the general practitioner, pharmacist and the
patient. This study was carried out to assess medication taken,
adherence. The main objectives of this study are to collect
demography and check disease prevalence, study medicine use
and to assess medication adherence in geriatric population.
Results: 102 patients of age greater than 60 years participated in
the study. 48 were females (47.05%) and 54 were males
(52.95%). The most prevalent chronic disease in geriatric
population is Hypertension (50%) followed by Diabetes mellitus
(28%). The average number of disease per patient is 1.42 ± 0.6.
A total of 144 medicines of different doses and combinations are
identified as being taken, an average of 3.18 medications per
patients. The average Medication Adherence Rating Scale
(MARS) score at baseline is 9.74 ± 0.64 and in follow up is 9.93
± 0.25, while average pill count percentage at first follow up is
99.35 ± 19.5 and in last follow up is 99.92 ± 17.053, indicating
that all patients are adherent. Conclusions: This study gathered
demographic and medication-usage data. All patients are
adherent to their medications; and their caretakers also play a
vital role in maintaining their medication adherence. Further
studies can be carried out on a larger subject population and
using patient education as an intervention so as to give an
overview of the health related issues & to adopt suitable
measures to uplift the health of the masses.
Index Terms- Home Medication Review, geriatric population

I. INTRODUCTION

G

lobally, the population is ageing and the World Health

Organisation (WHO) predicts that, by 2050, the population aged
60 years or more will double, whilst those aged 80 years or more
will number 400 million persons.[1] This extension of the lifespan
is looked upon as a triumph of medical advances, access to better

treatments as well as a focus on preventive therapies; the use of
pharmacotherapy is the key contributor to this.[2]
With advanced age there is an increase in multiple disease states,
with a consequent increase in the number of medicines taken.[3]
Chronic diseases are defined as diseases which have one or more
of the following characteristics: they are permanent, leave
residual disability, are caused by non-reversible pathological
alteration, require special training of the patient for rehabilitation,
or may be expected to require a long period of supervision,
observation or care.[4] The elderly suffers from a variety of
chronic conditions and their changes demands a different set of
medication regimen. Elderly patients are particularly vulnerable
and they therefore need regular review. A pharmacist led
medication review is found having the capacity to identify and
resolve pharmaceutical care issues, use of health and social
service.[3]
Home Medication Review (HMR) Program was pioneered by
Australian Government in the year 2001. The HMR program is
designed to help those people living at home to maximize the
benefits of their medication regimen and prevent the harmful
consequences of medication misuse.[5] HMR is a collaborative
service involving the general practitioner, pharmacist and the
patient.[3]
Adherence to medication is a crucial part of patient care and
indispensable for reaching clinical goals. The WHO, in its 2003
report on medication adherence, states that “increasing the
effectiveness of adherence interventions may have a far greater
impact on the health of the population than any improvement in
specific medical treatment”. By opposition, non-adherence leads
to poor clinical outcomes, increase in morbidity and death rates,
and unnecessary healthcare expenditure.[6] The WHO defines
adherence as “the extent to which the persons’ behavior
(including medication-taking) corresponds with agreed
recommendations from a healthcare provider”.[4] Currently none
of the available methods can be considered as a gold standard
and the combination of methods is recommended.[6]
Chronic diseases are of great health concern in India and about a
few million individuals are influenced by different chronic
diseases. Trained pharmacist conducting HMR will be helpful in
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implementing prescription audit in India, similar to the situation
in Australia to help the Indian clinical pharmacist to contribute
further to the health care needs of their communities.[7]
Statistics reveals that in Gujarat, 8.3% of population is over 60
years old.[8] In 2018, the Gujarat Government started HMR
program under the name “Senior citizen home visit scheme” in
GMERS Civil Hospital, Gandhinagar.[9]
Conducting a review of medicine in patients’ own home is likely
to be the most convenient for the patient and provides the
opportunity to understand their medicine-taking in the context of
the home environment.[10] Patients are interviewed in their own
homes by a clinical pharmacist, to recover relevant information
from their homes that are of value.[11]
The aim of this study is to visit patient’s home, collect
demography and medication details and check their medication
adherence.

II. MATERIALS AND METHODS
Objectives
The main objectives of this study are:
 To collect demography and check disease prevalence.
 To study medicines used during home medication
review.
 Assess medication adherence.
Inclusion criteria
 Patients of 60 years of age and above.
 Patients of either gender (male and female).
 Patients with any chronic diseases.
 Patients who have consented to participate in the study.
Exclusion criteria
 Non-permanent residents.
 Critically ill and Psychiatric patients.
SAMPLE SIZE:
102 patients who met the inclusion and exclusion criteria were
enrolled in the study.
STUDY PROCEDURE
In this study, 4 visits were conducted at every patient’s home
who enrolled in the study at an interval of 15 days.
VISIT 1 (BASELINE – DAY 1)
- Patients are recruited after agreement of consent.
- Patients or their caretakers are interviewed for
demographic details, clinical details and medicines
using data collection form and medication chart.
- If they are not willing to do so, patient’s file was used as
primary source of information.
- Patients were assessed for medication adherence using
MARS form. The questions in MARS scale were asked
to the patients in Gujarati. Pill count was not performed
in the first visit and the patients were instructed to
preserve the strips for next follow up.
VISIT 2 (1ST FOLLOW UP – DAY 16)
- Medication adherence was assessed using MARS form
and pill count form.
VISIT 3 (2ND FOLLOW UP – DAY 31)
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-

Medication adherence was assessed using MARS form
and pill count form.
VISIT 4 (3RD FOLLOW UP – DAY 46)
- Medication adherence was assessed using MARS form
and pill count form.

Table 1: Activity chart

Sr.
No.

Activity
during visit

Visit 1
(Baseline
-Day1 )

1

Data
collection

√

2

Medication
Chart

√

3

MARS

√

4

Pill count

Visit 2
(Day
16)

Visit 3
(Day 31)

Visit
4
(Day
46)

√

√

√

√

√

√

Data Analysis
MARS score calculation: If the score is > 5, then the patient is
adherent and if the score is <5, then the patient is nonadherent.[12]
Pill counts measure compliance by comparing the number of
doses remaining in a container with the number of doses that
should remain, if the patient’s compliance were perfect.
% adherence = (Total no. of doses the patient consumed since
last appointment)/(Total no. of doses to be consumed since last
appointment)* 100
If % adherence >80%, the patient is adherent.
If % adherence is between 70% and 80%, the patient is partially
adherent.
If % adherence <70%, the patient is non-adherent.[13]

III. RESULTS
Demographics
102 patients met the inclusion criteria and participated in the
study. Out of 102 patients, 48 were females (47.05%) and 54
were males (52.95%) and the mean age of the patients is 72.22
years. The average BMI is 25.07.
Table 2: Patient characteristics at baseline

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10203

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Patient characteristics

Baseline data

Females (in percentage)

47.05%

Males (in percentage)

52.95%

Age (Mean ± SD)

72.22 ± 8.45

BMI (Mean ± SD)

25.07 ± 4.36

Number of diseases per
patient (Mean ± SD)
Number of medicines per
patient (Mean ± SD)

1.42 ± 0.6
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3.18 ± 2.32

Disease Prevalence
The most prevalent chronic disease in geriatric population is
Hypertension (50%) followed by Diabetes mellitus (28.47%).
The prevalence of Cardiac diseases, Hypothyroidism and
Hyperlipidemia is 9.72%, 3.47% and 3.47% respectively. Other
diseases such as COPD, Hyperthyroidism, Parkinson’s disease,
Depression, Epilepsy and Rheumatoid arthritis had a prevalence
of 0.69%.

Antihypertensive drugs are most prescribed (21.73%). The other
commonly used drugs are Antidiabetic drugs (10.86%),
Multivitamins (8.69%), Antianginals (7.6%) and Analgesics
(4.34%). Out of 102 patients, 6 patients (5.88%) also consumed
Ayurvedic medicines.

Table 3: Class wise drug distribution
Number of
Drug class
drugs

Percentage
(in %)

Antihypertensive

20

21.73

Antidiabetic

10

10.86

Multivitamins

8

8.69

Analgesics

4

4.34

Anti Parkinson’s

4

4.34

Antianginal

7

7.6

Thyroid products

3

3.26

Lipid lowering agents

3

3.26

Antipsychotics

3

3.26

Antidepressants

2

2.17

Immunosuppressants

2

2.17

Corticosteroids

2

2.17

Antiasthmatics

2

2.17

Antibiotics

2

2.17

Antigout

2

2.17

Figure 1: Prevalence of chronic diseases

Medication use
A total of 144 medicines of different doses and combinations are
used by the patients. Out of 144 medicines, 92 medications are
mono therapy while 52 medications are in combination.
Figure 2: Drug therapy regimen
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Others
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Total

92

13.04

Medication Adherence
Out of 102 patients, all of them are adherent. The mean MARS
score at baseline is 9.74 ± 0.64 and at last follow up is 9.93 ±
0.25.
Table 4: MARS score during all visits
MARS
score at
baseline

MARS
MARS
MARS
score at
score at
score at
1st follow
2nd follow 3rd follow
up
up
up
9.74 ±
9.55 ±
9.94 ±
9.93 ±
Mean ±
0.64
0.63
0.23
0.25
SD
The mean pill count at first follow up was found to be (99.35 ±
19.5) and at last follow up was found to be (99.92 ± 17.053). No
cases of non-adherence are seen.

The most common diseases found prevailing in geriatrics were
Hypertension (50%) and Diabetes Mellitus (28.47%). The most
commonly used drugs were Antihypertensive, Antidiabetic
drugs, Multivitamins, Antianginals and Analgesics. Few patients
also preferred to take alternative therapy like Ayurvedic
medicines and home remedies. All patients are adherent to their
medications; and their caretakers also play a vital role in
maintaining their medication adherence. The elderly patients are
most at risk of developing drug related problems. HMR can
hence be a boon to them. So people should be made aware about
this concept and further studies can be carried out on a larger
subject population. Patient education can be used as an
intervention so as to give an overview of the health related issues
& to adopt suitable measures to uplift the health of the masses.

VI. LIMITATIONS




Table 5 : Pill count score during all visits
Pill count at
Pill count at
1st follow up 2nd follow up
Mean ± SD 99.35 ± 19.5 99.98 ± 17.05

Pill count at 3rd
follow up
99.92 ± 17.053

IV. DISCUSSION
In this study, the average age of geriatric patients involved is
72.2 years. Hypertension (50%) is the most prevalent chronic
disease, followed by diabetes mellitus (28.47%). A similar
prevalence pattern was observed in a study conducted by R.
Anchala et al.[14] with 33.8% hypertension prevalence. In a study
conducted by R. Anjana et al.[15], the prevalence of diabetes was
found to be 7.3%.
A total of 144 medicines were prescribed from 16 different
classes of drugs. Out of 144 medicines, 92 are single drugs while
52 were in combination. On an average, 3.18 medicines are
prescribed per patient. In a study conducted by M Graffen et
al.[16], an average of 8.4 medications per patient was identified. 6
patients (5.88%) also consumed Ayurvedic medicines.
In this study, MARS and pill count, both methods are used to
check patients’ medication adherence. The average MARS score
at baseline is 9.74 ± 0.64 and in follow up is 9.93 ± 0.25, while
average pill count percentage at first follow up is 99.35 ± 19.5
and in last follow up is 99.92 ± 17.053. In a study conducted by
S. Ponnusankar et al.[13] the average pill count score of the
pateints was found to be 84.71 ± 11.8. Baseline pill count was
not conducted because the medicine strips were not preserved by
the patients, and they were then instructed to preserve the strips
for follow up visits. All patients are adherent to their
medications.

14

Patient unavailable at the time of follow up visit (7 patients
were unavailable at the time of follow up but the follow up
was conducted at some other day).
Throwing away of medicine strips posed a difficulty in pill
counting (4 patients out of 102).
Patients inflated their compliance or they were reluctant to
admit their non-compliance.

VII. ACKNOWLEDGMENT
We are thankful to K. B. Institute of Pharmaceutical Education
and Research for financially supporting us.

VIII.

ETHICAL APPROVAL

This study was approved by KBIEC- K. B. Institute Ethics
Committee.
REFERENCES

1. Who.int. (2019). WHO | 10 facts on ageing and the life

2.
3.

4.
5.

V. CONCLUSION

6.

This study gathered demographic and medication-usage data.
Male participants are more as compared to female participants.

7.

course. [online] Available at:
https://www.who.int/features/factfiles/ageing/ageing_fa
cts/en/ [Accessed 5 Mar. 2019].
Singh S, Bajorek B. Defining ‘elderly’ in clinical
practice guidelines for pharmacotherapy. Pharmacy
practice. 2014 Oct;12(4).
Kothiyal PR, Ratan PA. Home Medication review-its
status and awareness among geriatric population of
Dehradun. Asian Journal of Pharmaceutical and Clinical
Research. 2012; 2025:146-50.
E. Sabat´e, Adherence to Long-Term Therapies:
Evidence for Action, World Health Organization,
Geneva, Switzerland, 2003.
Campbell Research & Consulting. Home medicines
review program qualitative research project final report.
Lam WY, Fresco P. Medication adherence measures: an
overview. BioMed research international. 2015;2015.
Ali PT. S. Mishra A, Palaksha S, Adepu R, Nataraj BR,
Kumar MB. Home Medicines Review (HMR) Service.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10203

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

The International Journal of Therapeutics. 2018;1(1):820.
8. Censusindia.gov.in. (2019). [online] Available at:
http://censusindia.gov.in/vital_statistics/SRS_Report/9C
hap%202%20-%202011.pdf [Accessed 2 Mar. 2019].
9. Anon, (2019). [online] Available at:
https://hospitalappointment.gujarat.gov.in/HMIS_PORT
AL/HMS/Disability/Home/Disability_Main.aspx
[Accessed 20 Jul. 2018].
10. Lenaghan E, Holland R, Brooks A. Home-based
medication review in a high risk elderly population in
primary care—the POLYMED randomised controlled
trial. Age and ageing. 2007 Mar 26;36(3):292-7.
11. Basheti IA, Rizik M, Bulatova NR. Home medication
management review in outpatients with alarming health
issues in Jordan: a randomized control trial. Journal of
Pharmaceutical Health Services Research. 2018
Jun;9(2):91-100.
12. Culig J, Leppée M. From Morisky to Hill-bone; selfreports scales for measuring adherence to medication.
Collegium antropologicum. 2014 Mar 31;38(1):55-62.
13. Ponnusankar S, Surulivelrajan M, Anandaamoorthy N,
Suresh B. Assessment of impact of medication
counseling on patients’ medicationknowledge and
compliance in an outpatient clinic in South India. 2004;
54: 55-60.
14. Anchala R, Kannuri N, Pant H, Khan H, Franco O, Di
Angelantonio E et al. Hypertension in India. Journal of
Hypertension. 2014;32(6):1170-1177.
15. Anjana R, Deepa M, Pradeepa R, Mahanta J, Narain K,
Das H et al. Prevalence of diabetes and prediabetes in
15 states of India: results from the ICMR–INDIAB
population-based cross-sectional study. The Lancet
Diabetes & Endocrinology. 2017;5(8):585-596.
16. Graffen M., Kennedy D., Simpson M. Quality use of
medicines in the rural ambulant elderly: a pilot study.
Rural Remote Health. 2004 Sep;4(3):184.

15

Institute of Pharmaceutical Education and Research,
Gandhinagar, Gujarat.
Correspondence Author – Saloni Patel, Pharm D Intern,
Department of Pharmacology and Pharmacy Practice, K. B.
Institute of Pharmaceutical Education and Research,
Gandhinagar, Gujarat. Email Id: sonapatel 30@yahoo.in

AUTHORS
First Author – Saloni Patel, Pharm D Intern, Department of
Pharmacology and Pharmacy Practice, K. B. Institute of
Pharmaceutical Education and Research, Gandhinagar, Gujarat.
Second Author – Shrushti Patel, Pharm D Intern, Department of
Pharmacology and Pharmacy Practice, K. B. Institute of
Pharmaceutical Education and Research, Gandhinagar, Gujarat.
Third Author – Srushti Patel, Pharm D Intern, Department of
Pharmacology and Pharmacy Practice, K. B. Institute of
Pharmaceutical Education and Research, Gandhinagar, Gujarat.
Fourth Author – Viren Patel, Pharm D Intern, Department of
Pharmacology and Pharmacy Practice, K. B. Institute of
Pharmaceutical Education and Research, Gandhinagar, Gujarat.
Fifth Author – Dr. Priyanshee N. Rathod, Assistant Professor,
Department of Pharmacology and Pharmacy Practice, K. B.
Institute of Pharmaceutical Education and Research,
Gandhinagar, Gujarat.
Sixth Author – Dr. Shrikalp S. Deshpande, Principle in-charge,
Department of Pharmacology and Pharmacy Practice, K. B.
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10203

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
16
ISSN 2250-3153

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10203

www.ijsrp.or

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

17

Oscillating Motion in Visco-Elastic Fluid
Dr. Hemendra Sarma
Associate Professor, Department of Mathematics, Rangia College, Rangia, Assam, India.
DOI: 10.29322/IJSRP.10.06.2020.p10204
http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10204

Abstract- Here an analysis is made on the high as well as low
frequency torsional oscillations in a visco-elastic fluid. The flow
is induced induced by a disk oscillating about an axis normal to its
plane. The structure of outer boundary layer has been examined
matching inner and outer solutions. Kármán-Pohlhausen method
has been used for integrating the equations of motion. An effort
has been made to analyse the behaviour of different flow
parameters involving in the flow of the visco-elastic fluid.
Index Terms- Boundary layer, Oscillation, Rotation, Torsion,
Visco-elastic,

I. INTRODUCTION

B

efore starting the discussion it will be pertinent to know what
Torsion is. It is periodical movement of a shaft. Such type of
flows takes a very important part in the studies of fluid mechanics
like power transmission and other systems. Galvagno,
Velardocchia and Vigliani 1 recently investigated Torsional
oscillationsof an automotive transmission system by means of an
experimental test bench. Theodore Von Kármán 2, the
Hungarian-American mathematician and Aero-dynamic engineer
did some pioneering works on fluid flows due to rotations of disks.
This followed by numerous other studies with extension of these
ideas to time dependent rotator oscillations of one or two disks
including works of Benney3, Rosenblat4 and so on. Rao and
Kasiviswanath 5 have studied the flow and heat transfer due to
torsional oscillations of two disks at different speeds. Puri 6
studied the unsteady flow of an elastic-viscous fluid past an
infinite plate. Das, Maji, Jana and Seth 7 studied flow induced
by torsional oscillations of a disk in a rotating visco-elastic fluid.
Shrivastava 8considered the torsional oscillations of a secondorder fluid when the fluid is of an infinite extent as well as the case
when it is bounded by another stationary plate by expanding the
velocity components and the pressure in powers of the amplitude
of oscillation of the plate.
In this study, we are going to investigate the behaviour of
the flow parameters when the flow is caused by the oscillation of
a disk undergoing torsion. We have taken the axis of rotation of
the disk as normal to the plane of the disk. Both the cases of high
as well as low frequency have been worked out. We have taken
the visco-elastic fluid with short memories in our investigation.
The constitutive equation of the fluid considered in this problem
is
𝛿
𝜎 𝑖𝑗 = −𝑝𝑔𝑖𝑗 + 2𝜂0 𝑒 𝑖𝑗 − 2𝐶 𝑒 𝑖𝑗
𝛿𝑡
Where

𝑒𝑖𝑗 = 𝑣𝑖,𝑗 + 𝑣𝑗,𝑖 , 𝜂0 is limiting viscosity of small rate of shear, 𝑔𝑖𝑗
is the metric tensor with respect to fixed coordinate system 𝑥𝑖 , 𝐶
𝛿
is the visco-elastic parameter, 𝑣𝑖 is the velocity vector and
𝛿𝑡
denotes the convected derivative of a tensor quantity.

II. EQUATION
Let us consider the geometrical configuration of our
problem. Cylindrical polar coordinates (𝑟, 𝜃, 𝑧) have been taken
here. The axis of rotation is taken as the initial line. The plane of
the disk is considered as the plane 𝑧 plane and the space occupied
by the liquid has been considered as 𝑧 > 0 . The boundary
conditions of the problem will be as
𝑢 = 0, 𝑣 = 𝑟𝑊𝑐𝑜𝑠(𝜔𝑡) , 𝑤 =
0 𝑎𝑡 𝑧 = 0
𝑢 → 0, 𝑣 →
0.
𝑎𝑠 𝑧 → ∞ ,
(2.i)
Here 𝑢, 𝑣, 𝑤 are velocity components, 𝜔 and 𝑊 are the
frequency and angular speed of the oscillating motion of the disk
respectively.
The equations of motion in radial and transverse directions
are as follows.
𝜕2 𝐹
𝜕𝑥𝜕𝑦

𝜕𝐹 2

𝜕2 𝐹

𝜕𝑥

𝜕𝑥 2

+ 𝜖 [( ) − 2𝐹

𝜖 {2𝐹

𝜕4 𝐹

−4

𝜕𝑥 4

𝜕𝐹 𝜕3 𝐹

+(

𝜕𝑥 𝜕𝑥 3

− 𝐺 2] =

𝜕2 𝐹
𝜕𝑥 2

2

) −𝐺

1 𝜕3 𝐹
2 𝜕𝑥 3
𝜕2 𝐺
𝜕𝑥 2

−𝐾[

𝜕4 𝐹

𝜕𝑥 3 𝜕𝑦
𝜕𝐺 2

−

− 3 ( ) }]
𝜕𝑥

(2.ii)
𝜕𝐺

+ 2𝜖 (

𝜕𝑥
𝜕𝐹 𝜕2 𝐺

2

𝜕𝑥 𝜕𝑥 2

𝜕𝐹
𝜕𝑥

+4

𝐺−𝐹
𝜕2 𝐹 𝜕𝐺
𝜕𝑥 2 𝜕𝑥

𝜕𝐺
𝜕𝑥

)=

}]

1 𝜕2 𝐺
2 𝜕𝑥 2

𝜕3 𝐺
𝜕𝑥 2 𝜕𝑦

𝑢 = 𝑟𝑊
1
2𝜗1 2

𝜔

− 𝜖 {2𝐹

𝜕𝐹
𝜕𝑥

𝜔

𝐾=

∁𝑊
𝜂0

and 𝜖 =

𝜗1 =

2𝜂0
𝜌

𝜕𝑥

𝜕𝑥

,𝐺 → 0

𝜕3 𝐹
𝜕𝑥 3

𝐺−

,

𝑊
𝜔

The boundary conditions now becomes
𝜕𝐹
𝐹=
= 0, 𝐺 = cos 𝑦
𝜕𝐹

+

(2.iv)
, 𝑦 = 𝜔𝑡,

2𝜗1

𝜕𝑥 3

, 𝑣 = 𝑟𝑊𝐺(𝑥, 𝑦), 𝑤 =

) 𝐹(𝑥, 𝑦)

𝑥 = 𝑧√

𝜕3 𝐺

(2.iii)

Where,
−2𝑊 (

−𝐾[

at 𝑥 = 0
at

𝑥→ ∞

(2.v)
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III. SOLUTION
Let us consider the high frequency case i.e. 𝜖 ≪ 1. We
substitute the following series
𝑖
𝐹(𝑥, 𝑦) = ∑∞
𝑖=0 𝜖 𝐹𝑖 (𝑥, 𝑦)
(3.i)
𝑖
𝐺(𝑥, 𝑦) = ∑∞
𝑖=0 𝜖 𝐺𝑖 (𝑥, 𝑦)
(3.ii)
into the equations (2.ii) and (2.iii).

18

𝑚2 , 𝑛2 = [√1 + 4𝐾 2 ∓ 2𝐾]/(1 + 4𝐾 2 )
and 𝑞2 , 𝑠 2 = 2[√1 + 16𝐾 2 ∓ 4𝐾]
Using of these solutions in the velocity components we can
conclude that as 𝐹0 (𝑥, 𝑦) = 0 , the first order solution has no
component of radial or axial velocity, only the transverse velocity
given by
𝑣 = 𝑟𝑊𝑒𝑥𝑝 (−𝑚𝑧√

𝜔

2𝜗1

Equating the coefficients of like powers of 𝜖 , we obtain
the following partial differential equations
1
𝐹0 𝑥𝑦 = 𝐹0 𝑥𝑥𝑥 − 𝐾𝐹0 𝑥𝑥𝑥𝑦
,
2
(3.iii)

) cos {𝜔𝑥 − 𝑛𝑧√

2

2

1

𝐹
2 1 𝑥𝑥𝑥

− 𝐾 [𝐹1 𝑥𝑥𝑥𝑦 −

2𝐹0 𝐹0 𝑥𝑥𝑥𝑥 − (𝐹0 𝑥𝑥 ) ] + 4𝐹0 𝑥 𝐹0 𝑥𝑥𝑥 + 𝐺0 𝐺0 𝑥𝑥 + 3 (𝐺0 𝑥 )
(3.iv)
etc.
𝐺0 𝑦 =
(3.v)

1
2

2

,

It may be noted that the steady part of the radial component
of velocity persists outside a shear wave or inner boundary layer
1
2

of thickness of order( 2 ) . The axial velocity persists outside
𝑚 𝜔
the region thereby conforming continuity. At the edge of the inner
boundary layer, the steady parts of the velocity components 𝑢 and
𝑤 are
𝑢𝑠 = 𝑟𝜖𝑊𝐷 [1 − 𝑒𝑥𝑝 {−2𝑚𝑧√

𝜔

2𝜗1

𝐺0 𝑥𝑥 − 𝐾 𝐺0 𝑥𝑥𝑦
𝑤𝑠 =

𝐺1 𝑦 + 2 [𝐹0 𝑥 𝐺0 − 𝐹0 𝐺0 𝑥 ] =

1
2

}

(3.xiii)

𝜗1

𝐹1 𝑥𝑦 + (𝐹0 𝑥 ) − 2𝐹0 𝐹0 𝑥𝑥 − 𝐺0 2 =

𝜔

2𝜗1

𝜖𝑊𝐷

2𝜗1

4𝑚

𝜔

√
3

2𝜔

[1 − 𝑚𝑧√

𝜗1

− 𝑒

}]

−𝑚𝑧√

𝜔
2𝜗1

]

(3.xiv)

𝐺1 𝑥𝑥 − 𝐾 [𝐺1 𝑥𝑥𝑦 −

1

2𝐹0 𝐺0 𝑥𝑥𝑥 + 𝐹0 𝐺0 𝑥𝑥 − 4𝐹0 𝑥𝑥 𝐺0 𝑥 ] ,

where
(3.xv)

(3.vi)
etc.

Let us study the structure of the outer boundary layer in
detail. We are going to match inner and outer expansions. Since
there is no oscillatory potential flow in the outer layer, the
derivation of the equation is quite obvious. The terms in the inner
boundary layer must match at each stage with that of the outer
boundary layer. Thus in order to effect a match with inner solution
of o(𝜖) , the first term of the outer solution for 𝑢𝑠 is taken as of
(𝜖). Thus for studying the flow in outer layer we write
𝐹(𝑦) = 𝑅(𝜁) ,
𝐺(𝑦) = 𝑆(𝜁) , 𝑦 = 𝜖 −1 𝜁
(3.xvi)
The transformation expresses the fact that the thickness of
the outer layer is of order 𝜖 −1 times that of the inner. Clearly 𝑆 =
0 and the equation for 𝑅 will be
2
2
𝑅∕∕∕ = 2 (𝑅/ − 2𝑅𝑅∕∕ ) + 𝐾1 (4𝑅/ 𝑅∕∕∕ − 2𝑅𝑅𝑖𝑣 − 𝑅∕∕ )
(3.xvii)

In view of the substitutions (3.i) and (3.ii), the boundary
conditions (2.v) take the suitable form as
𝐹𝑖 = 𝐹𝑖 𝑥 = 0, 𝐺0 = cos 𝑦 , 𝐺𝑖+1 = 0 at 𝑥 = 0,
for 𝑖 =
0,1,2, …
𝐹𝑖 𝑥 → 0, 𝐺𝑖 → 0
as → ∞ ,
for
𝑖 = 0,1,2, …
(3.vii)
Solutions of the equations (3.iii) to (3.vi) have been
obtained subject to the boundary conditions (3.vii) as
𝐹0 (𝑥, 𝑦) = 0
(3.viii)
𝐺0 (𝑥, 𝑦) = 𝑒 −𝑃𝑦 cos(𝑥 − 𝑄𝑦)
(3.ix)
1
1
𝐹1 (𝑥, 𝑦) = 2 {1 − 2𝐾(2𝑃2 + 𝑄 2 )} [𝑦 + (𝑒 −2𝑃𝑦 − 1)] +
4𝑃

𝐽(𝑦)𝑒 2𝑖𝑥
𝐺1 (𝑥, 𝑦) = 0
(3.xi)

2𝑃

4𝑚2

{1 − 2𝐾(2𝑚2 + 𝑛2 )}

with 𝑅/ (∞) = 0 as evident from the condition that outer solution
matches with inner solution as 𝑦 → ∞ .
Here 𝐾1 = 𝐾𝜖 2 and the prime denotes differentiation with respect
to 𝜁.

(3.x)

where the fluctuating part 𝐽(𝑦) of 𝐹1 is given by
𝐽(𝑦) = [2(𝑚 + 𝑖𝑛)√1 + 16𝐾 2 {4𝐾(𝑚 + 𝑖𝑛)2 − 1}/(𝑞 +
−(𝑞+𝑖𝑠)𝑦

𝑖𝑠)] [1 − 𝑒 √1+16𝐾2 ] − [{4𝐾(𝑚 + 𝑖𝑛)2 − 1}/8{𝑖(𝑚 + 𝑖𝑛) − (1 −
4𝑖𝐾)(𝑚 + 𝑖𝑛)3 }][1 − 𝑒 −2(𝑚+𝑖𝑛)𝑦 ]
(3.xii)
where,

𝐷=

;

With the help of (3.xiv) and (3.xvi) and using the velocity
components we deduce that 𝑅 → 𝐷𝜁 as → 0 .
Thus
𝑅(0) = 0, 𝑅/ (0) = 𝐷
(3.xviii)
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Let us solve the equation (3.xvii) by Kármán-Pohlhausen
method. We introduce
𝜁 = 𝛿𝜉, 𝑅 = 𝛿𝑆
(3.xix)
Here 𝛿 is the non-dimensional boundary layer thickness of the
outer boundary layer. With trhis substitution, equation (3.xvii)
takes the form
2
2
𝑆 ∕∕∕ = 2 (𝑆 / − 2𝑆𝑆 ∕∕ ) + 𝐾1 (4𝑆 / 𝑆 ∕∕∕ − 2𝑆𝑆 𝑖𝑣 − 𝑆 ∕∕ )
(3.xx)
Where differentiation is with respect to 𝜉 .
Considering the smoothness of the solution over outer boundary
layer edge, we assume the form
𝑆 ∕ = 𝐷(1 + 𝑏𝜉)(1 − 𝜉)4
(3.xxi)
where 𝑏 is a constant to be determined. To determine 𝑏 and 𝛿
we have momentum integral equation as
2
2
1
1
−𝑆 ∕∕ (0) = 6𝛿 2 ∫0 𝑆 / 𝑑𝜉 + 𝐾1 [6𝑎2 (4 − 𝑏) − 7 ∫0 𝑆 ∕∕ 𝑑𝜉 ]
(3.xxii)
The condition that equation (3.xx) is satisfied as 𝜉 → 0 is found
as
𝑆 ∕∕∕ (0) = 2𝛿 2 𝑆 / (𝑜)2 + 𝐾1 [4𝑆 / (0)𝑆 ∕∕∕ (0) − 𝑆 ∕∕ (0)2 ]
(3.xxiii)
Low Frequency Case (𝜖 ≫ 1)
Following Riley, let us substitute
1

𝐹(𝑥, 𝑦) =

cos 𝑦 2
|
| 𝑢(𝑧, 𝑦)
2𝜖

(3.xxiv)
𝐺(𝑥, 𝑦) = cos 𝑦 𝑣(𝑧, 𝑦)
(3.xxv)
1
2

where 𝑧 = |2𝜖 cos 𝑦| 𝑥 , and expand 𝑢 and 𝑣 as
tan 𝑦
𝑢 = 𝑢0 (𝑍) + 𝜖 −1 |cos 𝑢1 (𝑍) + 𝑜(𝜖 −2 ) ,
𝑦|
tan 𝑦

𝑣 = 𝑣0 (𝑍) + 𝜖 −1 |cos 𝑣1 (𝑍) + 𝑜(𝜖 −2 )
𝑦|

(3.xxvi)
We substitute (3.xxiv) and (3.xxv) in equations (2.ii) and
(2.iii). Equating the coefficients of powers of 𝜖 −1 , we obtain the
set of equations as
2
2
𝑢0 ∕∕∕ + (2𝑢0 𝑢0 ∕∕ − 𝑢0 / + 𝑣0 / ) = 𝐾1 (2𝑣0 𝑣0 ∕∕ − 4𝑢0 𝑢0 𝑖𝑣 )
(3.xxvii )
𝑣0 ∕∕ + 2(𝑢0 𝑣0 ∕ − 𝑢0 / 𝑣0 ) = −2𝐾1 (2𝑢0 𝑣0 ∕∕∕ + 𝑢0 ∕∕∕ 𝑣0 −
2𝑢0 / 𝑣0 ∕∕ + 4𝑢0 ∕∕ 𝑣0 / ) (3.xxviii)
𝑢1 ∕/∕ + 2(𝑢0 𝑢1 ∕/ − 𝑢0 / 𝑢1 / + 𝑢0 // 𝑢1 + 𝑣0 𝑣1 )
1

= − (𝑢0 / + 𝑥𝑢0 // ) + 𝐾1 (4𝑢0 /∕∕ + 𝑥𝑢0 𝑖𝑣 + 4𝑢0 𝑢1 𝑖𝑣 +
2

4𝑢0 𝑖𝑣 𝑢1 + 8𝑢0 / 𝑢1 /// + 8𝑢0 /// 𝑢1 / − 4𝑢0 // 𝑢1 / + 2𝑣0 // 𝑣1 +
/
2𝑣0 𝑣1 // +12𝑣0 / 𝑣1 )
(3.xxix)
𝑣1 ∕∕ + 2(𝑢0 𝑣1 ∕ − 𝑢0 / 𝑣1 + 𝑢1 𝑣0 ∕ − 𝑢1 / 𝑣0 )
1

= − (𝑣0 + 𝑥𝑣0 / ) − 𝐾1 (𝑥𝑣0 ∕∕ + 4𝑢0 𝑣1 ∕∕∕ + 4𝑢1 𝑣0 ∕/∕ +
2

2𝑢0 ∕/∕ 𝑣1 + 2𝑢1 /// 𝑣0 − 4𝑢0 / 𝑣1 // − 4𝑢1 / 𝑣0 // + 8𝑢1 // 𝑣0 / +
8𝑢0 // 𝑣1 / )
(3.xxx)
where 𝐾1 = |𝜖 cos 𝑦|𝐾 .
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With this the accompanying boundary conditions will be
𝑢0 = 𝑢0 / = 0, 𝑣0 = 1, 𝑢1 = 𝑢1 / = 𝑣1 = 0 at 𝑥 = 0
𝑢0 / → 0, 𝑣0 → 0, 𝑢1 / → 0, 𝑣1 → 0
at
𝑥→∞
(3.xxxi)
At this step, we use Kármán-Pohlhausen method with the
transformations
𝑍 = 𝛿𝑋, 𝑢0 = 𝛿𝑈0, 𝑢1 = 𝛿𝑈1
This is subject to the following conditions
𝑈0 = 𝑈0 / = 0, 𝑣0 = 1, 𝑈1 = 𝑈1 / = 𝑣1 = 0 at 𝑥 = 0
𝑈0 / → 0, 𝑣0 → 0, 𝑈1 / → 0, 𝑣1 → 0
at
𝑥→∞
(3.xxxii)
In order to ensure the solutions within the boundary layer passes
smoothly to that outside it, we consider the following additional
boundary conditions.
𝑈𝑙 // = 𝑈𝑙 /// = 0 = 𝑣𝑙 / = 𝑣𝑙 // (𝑙 = 0,1)
at
𝑋=1
(3.xxxiii)
Taking into consideration the above two sets of boundary
conditions, let us assume the following forms
𝑈0 / = 𝐴0 𝑋(1 + 𝐵0 𝑋)(1 − 𝑋)3 ,
𝑣0 = (1 + 𝐶0 𝑋)(1 − 𝑋)3
(3.xxxiv)
𝑈1 / = 𝐴1 𝑋(1 + 𝐵1 𝑋)(1 − 𝑋)3 , 𝑣1 = 𝐶1 𝑋(1 + 𝐷1 𝑋)(1 − 𝑋)3
(3.xxxv)
From the expression in (3.xxvi), we note that the solution
as given by (3.xxiv), (3.xxv) and (3.xxvi) will not remain
uniformly valid in the neighbourhood of a turning point of the disk
𝜋
where 𝑦 = 0 or (2𝑛 + 1) for integer .
2

𝜋

If we take 𝑦 = (2𝑛 + 1) + 𝑠, |𝑠| ≪ 1 in the region, the
2
expressions in (3.xxvi) take the forms
𝑢 = 𝑢0 −

𝜖 −1
𝑆|𝑆|

𝑢1 + 𝑜(𝜖 −2 ) ,

𝑣 = 𝑣0 −

𝜖 −1

𝑣
𝑆|𝑆| 1

+ 𝑜(𝜖 −2 )

(3.xxxvi)
𝑠|𝑠| being as smaller as 𝜖 −1 , this solution will clearly breakdown.
1

Thus it may be comfortably concluded that |𝑠| = 𝑜 (𝜖 −2 ) is the
region of non-uniformity. In view of this (3.xxiv) and (3.xxv)
suggest us the consideration of
3
1
1
1
𝐹 = 𝜖 − ⁄4 𝑅, 𝐺 = 𝜖 − ⁄2 𝑆, 𝑥 = 𝜖 − ⁄4 𝑍, 𝑠 = 𝜖 − ⁄2 𝜎
(3.xxxvii)
Here the new variables introduced of 𝑜(1) in the region of
uniformity.

IV. RESULTS AND DISCUSSION
Using (3.xxi), (3.xxii) and (3.xxiii), we can determine the
constants 𝑏 and 𝛿 for different values of 𝐾1 . We have calculated
the values of, 𝐷, 𝛿 , 𝑅∕∕ (0) for 𝐾1 = 0, .002, .005 . These values
of the parameters for different values of visco-elastic parameter
are given in the table-1. From the Table-1, we can conclude that
absolute vale of 𝑅∕∕ (0) decreases with the increase in the viscoelastic parameter 𝐾1 . The correctness of the calculations can be
guessed by the fact that whereas the exact value of 𝑅∕∕ (0) is 0.207 for Newtonian fluid i.e. 𝐾1 = 0 the same has been calculated
as – 0.205.
Let us consider again the inner solution. The term of order
𝑜(𝜀) in the substituted series (3.i) is given as
𝐹2 (𝑥) = 𝑐2 𝑥 2

(3.xxiv)
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Where 𝑐2 is yet unknown. The constant was assumed to be zero
by Rosenblat 4 and Srivastava 8. By matching (3.xxiv) with the
appropriate term in the outer solution we get
𝑐2 = 𝑅∕∕ (0) ≠ 0 .
Thus the terms of even order in 𝜀 do not vanish in the inner
solution.
Again the unknown parameters in (3.xxxiv) and (3.xxxv)
above are given in Table-2 for different values of the visco-elastic
parameter𝐾1 . It is observed that the absolute values of 𝑣0 / (0)
decreases but the absolute values of 𝑢0 // (0) , 𝑢1 // (0), 𝑣1 / (0)
increases with the increasing values of 𝐾1 as compared to their
values for Newtonian fluid i.e., for the case of 𝐾1 = 0 .
With these substitutions, equations (2.ii) (2.iii) conclude
that in this region the unsteady terms are comparable to in
magnitude with the inertia, viscous and visco-elastic terms outside
the region where the solution is given by (3.xxiv), (3.xxv) and
(3.xxvi), they are of lower order. Thus in the limit, as 𝜖 → ∞, the
solution as 𝜖𝑠 2 → ∞ is given by (.i) and (.ii).

𝐴1

0.0601

-0.6831

-0.9987

𝐵1

2.879

3.7712

5.4689

𝐶1

1.9125

6.0019

11.05

𝐷1

-3.81

-3.1264

-2.9989

𝑢0 // (0)

0.5238

0.6127

0.6949

𝑣0 / (0)

-.5526

0.41117

-.3268

𝑢1 // (0)

0.021

-0.2201

-0.2373

𝑣1 / (0)

0.5291

0.9987

1.858
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Abstract: This study aims to examine and analyze the ideal format of regional head elections in the Indonesian constitutional system
in the future. The problem in this research is to examine how the ideal format of regional head elections in the Indonesian
constitutional system in the future. This study uses a normative method with steps of description, systematization and explanation of
the content of positive law by using the concept approach, the law approach and the historical approach with systematic
synchronization analysis. The results showed that; The ideal format for the election of regional heads in the Indonesian constitutional
system in the future is in accordance with the Constitution of the Republic of Indonesia, namely the 1945 Constitution that the form of
state adopted by Indonesia is the Republic, as a consequence of a Republican state, sovereignty is in the hands of the people. The
implication is that the filling of state political office such as the position of regional head is carried out directly by the people through a
general election. To emphasize and maintain the consistency of the presidential government system, filling the position of regional
head as leader of the regional government is done through direct elections, not by parliament (DPRD). Based on the constitutional
juridical argument, filling the regional head in the future should continue to maintain the formulation where the regional head is
elected directly by the people through the election.
Keywords: Ideal Format of Regional Head Election, Form of Organizing Democracy.

I. INTRODUCTION
he current of globalization is so strong by bringing the ideals of liberalization, so that the form of democracy can be
seen in the current regional head elections held directly by the people. Before the amendment to the 1945 Constitution
the general election of the regional head was carried out by the Regional People's Representative Council (DPRD). But
after the changes in the 1945 Constitution, began to appear clearly the democracy desired by the people of Indonesia. It
can be seen from the increasingly free person to issue an opinion as in the implementation of regional elections directly by
the people.

T

Amendments to the 1945 Constitution have brought about changes in the Indonesian constitutional system, especially at the regional
level. One of the changes in state administration at the regional level is about filling the position of regional head. Article 18 paragraph
(4) of the 1945 Constitution states that: "Governors, Regents and Mayors respectively as heads of These two interpretations can also
be seen again during the formulation of Article 18 paragraph (4) of the 1945 amendment of the second year 2000. The formulator of
Article 18 paragraph (4) shows the difference between the formulator of Article 18 paragraph (4) of the 1945 Constitution, but it
appears that the constituents of amendments to the 1945 Constitution, especially Article 18 paragraph (4) agree that the election of the
Governor, Regent and Mayor is conducted democratically.
The current of globalization which is so strong by bringing about the understanding of liberalization, has made the form of democracy
visible in the implementation of the current regional head elections carried out directly by the people (Drafting Team of the Indonesian
MPR Secretariat General, 2008: 82). Before the amendment to the 1945 Constitution the head of the region was elected by the DPRD,
but after the amendment to the 1945 Constitution, it became clear that democracy was wanted by the people, namely the direct
election of the regional head by the people. The reason is that direct regional head elections can improve the quality of national
leadership because there are more opportunities for the emergence of national leaders who come from below or the regions, however
the choice to directly elect regional heads does not guarantee that direct elections are the best for electing regional heads. also with the
election of regional heads through the DPRD as was done so far during the reign of the New Order and at the beginning of the era of
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reform, both of these systems have advantages and disadvantages.
On the other hand there are those who want an election through representation in which the regional head is elected by the DPRD, this
is because in Pancasila democracy what stands out is the principle of deliberation and consensus, so that the regional head election
does not need to be done directly, it is simply done through the DPRD. The long debate over the implementation of regional head
elections whether directly elected by the people through more democratic elections or elected by more democratic members of the
DPRD or whether the regional head was better appointed by the President both have weaknesses and advantages. This problem is then
the writer tries to give thought about the most appropriate format for regional head elections in accordance with Indonesian democracy
based on Pancasila and the 1945 Constitution by selecting the title; Ideal Formulation of Regional Head Election in the Indonesian
State Administration System.
In organizing elections, it is necessary to have an oversight to ensure that the elections are really carried out based on the principles of
elections and legislation. To oversee the implementation of general elections, especially regional head elections, regulated in Article
70 of Law Number 15 Year 2011 “Regency / City Panwaslu, District Panwaslu, Field Election Supervisors, and Overseas Election
Supervisors are formed no later than 1 (one) month before the stages firstly, the holding of an election starts and ends no later than two
months after all stages of the election have been completed. So it is clear that pure democratic elections are a form of people's
collective statement of sovereignty and an irrevocable right of citizens, these rules are recognized in national constitutions everywhere
in the world as well as in human rights instruments and international law.
II. RESEARCH METHODS
This research is a normative legal research by conducting a study of three layers of legal science, namely dogmatic law, legal theory
and legal philosophy. (Bahder Johan Nasution, 2000: 16). The method used in this research is the conceptual approach, normative
approach and historical approach. Legal material consists of primary legal material, secondary legal material and tertiary legal
material. Primary legal material consists of legislation relating to the problem discussed, namely legal material that has binding power
because it is issued by the government. Secondary legal material is material that provides an explanation of primary legal materials
such as the Draft Law, the results of research, or the opinions of legal experts. Tertiary legal materials are materials that provide
instructions and explanations for primary legal materials and secondary legal materials such as dictionaries (laws), encyclopedias and
others. In analyzing legal materials, researchers do so by taking an inventory of all statutory regulations and legal materials relating to
the holding of elections for regional heads and local government. The next step is to systematize all legislation and legal materials that
have been inventoried to further interpret norms that have been systematized by axiomatic and hermeneuic thinking with the starting
point of philosophical thinking.
III. LITERATURE REVIEW
3.1. Freedom of Choice Theory
Human freedom will face a limit, this then requires a person to make a choice. When humans choose or the fall of decisions arises
human consciousness, because basically humans realize themselves autonomously from the first time he recognizes himself. He
accepts himself and becomes himself with his uniqueness. He is autonomous and independent. Human freedom is an ability to give
meaning and direction to life and his work, the ability to accept or reject the possibilities and values that are continually offered to
him. The thing that needs to be understood is that there is an effect on human beings, which later affects human freedom which in the
philosophical world is called autodeterminism, which is in determining choices, humans are determined by factors outside their own
abilities, such as mixing social conditions, while on one side humans also autonomously also determine their actions. (Anton Bakker,
2000: 99).
John S. Mill groups freedom to; First; Freedom which encompasses the realm of inner power, that is, consciousness which demands
freedom of conscience in the broadest sense, namely freedom in thinking and feeling, absolute freedom of opinion and sentiment for
everything that is practical or speculative, which is scientific, moral or theological. Freedom to express and announce his opinion.
Second is freedom associated with individual power. Third; is freedom that is related to other people. (John Stuart Mill, 1996: 202).
According to Jean Paul Sartre that human ties are freedom and human freedom is absolute, (Harun Hadiwijono, S, 1980: 162).
freedom is only owned by humans alone. (Dwi Siswanto, 2001: 58). It is said to be absolute because this is a condition for human
development and self-development or is called human rality is free, bassically and completely free. (Jean-Paul Sartre, Being and
Nothingness, 1956: 11). While freedom appears in the fact that humans are not themselves, but are always in a situation of being
themselves. Situations where humans are required not to stop at themselves but rather try to change themselves. This effort is
accompanied by various decisions on choices that humans can choose themselves. In this endeavor humans act alone without others
helping or being with them. He must make his choice for himself and for all humanity.
Humans are free to determine what is the essence of himself and this determination is done by making choices. However, the freedom
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to make this choice is accompanied by a deep fear, because with that choice humans declare their responsibility not to themselves but
also to others. The early man is aware that he exists, it means that man realizes that he is facing the future, and he is aware he is doing
so. This emphasizes a responsibility on humans. (Ahmad Tafsir, 2001: 226-227). When man realizes he is dealing with something,
realizes that he has chosen to be, at that time he is also responsible for deciding for himself and all people, and at that moment humans
cannot escape from overall responsibility. In addition to self, humans are also required to be responsible for the natural taste. Man is
fully responsible, even for nature, because his feelings are shaped by his own actions. In relation to each other as part of the reality of
human existence that exists freely together, Jean Paul Sartre believes that one's freedom must also take into account the freedom of
others as he said; I must not make my freedom a goal without simultaneously making the same thing with the freedom of others. So I
am free, but in my freedom, I should also provide opportunities for others to express their freedom. (Van der Weij, P.A.,: 149-150). In
the context of freedom of choice, giving meaning to life and the living world will become possible. In this context freedom of choice
is absolute and is the essence of human life.
3.2. Political Position Theory
Political recruitment or political representation plays an important role in a country's political system. This is because this process
determines who will carry out the functions of the country's political system through existing institutions. On the other hand, we can
find a definition or understanding of political recruitment that pays more attention to its functional point of view, namely "The process
by which citizens are selected for involvement in politics". The above understanding explains that political recruitment is a process
that involves citizens in politics. Therefore, whether or not the objectives of a good political system are achieved depends on the
quality of political recruitment. The presence of a political party can be seen from the ability of the party to carry out its function. One
of the most important functions possessed by political parties is the function of political recruitment. As expressed by political expert
Ramlan Surbakti, that political recruitment includes the selection, selection and appointment of a person or group of people to carry
out a number of roles in the political system in general and the government in particular. For this reason, political parties have their
own way of recruiting, especially in the implementation of the recruitment system and procedural system carried out by these political
parties. Not only that the recruitment process is also a function of finding and inviting people who have the ability to take an active
part in political activities, namely by going through various screening processes.
In the realm of democracy, Political Parties are one of the important institutional instruments of implementing a modern democratic
political system. Modern democracy presupposes a system called representativeness, both representation in formal state institutions
such as parliament (DPD / DPRD) and representation of people's aspirations in party institutions. This is different from direct
democracy as practiced in Classical Greece, modern democracy as an indirect democracy requires the media to deliver political
messages to the state (government). The media in the form of these institutions are what we usually call political parties and their
existence must be regulated in the modern state constitution. Given the function of political parties that are so important, their
existence and performance is often an absolute measure of how democracy develops in a country. Although it is not an implementation
of a government, its existence will affect how and in what direction the implementation of government is carried out.
Cadre formation in any organization is the pulse for an organization. Cadre formation is the process of storing Human Resources (HR)
so that later they become leaders who are able to build the roles and functions of the organization better. In cadre training, there are
two important issues. First, how the efforts made by the organization to increase the ability of both skills and knowledge. Second, is
the ability to provide a cadre stock or organizational HR, and is especially focused on young people. This is a form of political
education, where so far the role has been ignored. But what happens a lot now is a haphazard selection process without certain
methods carried out by political parties, it can be seen that the political parties do not strictly select who will be the people's
representatives later. The leaders of major political parties in Indonesia often come not from their qualifications.
3.3. Social Conflict Theory
According to the law, conflict is defined as a struggle to obtain rare things such as values, status, power and so on where their
conflicting objectives are not only to gain profits but also to subdue their competitors. Conflict can be interpreted as a conflict of
power and interests between one group and another in the process of struggling for economic resources, political interests, social
inequality and relatively limited cultural differences. (Robert Lawang, 1994: 53). From the various meanings above it can be
concluded that conflict is disputes, disputes and conflicts that occur between members or the community with the aim of achieving
something that is desired by challenging each other with the threat of violence. social conflict is a form of social interaction between
one party and another party in the community which is characterized by mutual threatening, pressing, and mutually destructive
attitudes. Social conflict is actually a process of meeting two or more parties that have the same relative importance to things that are
limited. In its extreme form, the conflict takes place not only to maintain life and existence, but also aims to the degree of destruction
of the existence of other people or groups that are seen as opponents or rivals.
In every social group there are always seeds of conflict between individuals and individuals, groups and groups, individuals or groups
with the government. This contradiction is usually non-physical. But it can develop into a physical collision, violence and not in the
form of violence. Many people argue that conflicts occur because of the struggle for something that is limited in number. There is also
the opinion that the conflict arises because of the imbalances in society, especially between the upper classes and lower classes. In
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addition, there are also differences in interests, needs, and goals of each community member.
3.4. Conceptual Framework
The ideal formulation of regional head elections for the future is in accordance with the Indonesian constitutional system which relies
on the Pancasila and the 1945 Constitution. Individuals Towards Effective Local Government (Retno Saraswati, 2011). Likewise with
research conducted by Suharizal (2014). with the title Implications of Direct Regional Head Election on the Growth of Democracy and
the Way of Government in the Regions. In line with that, Tubagus Iman Ariyadi (2015) conducted a study entitled The Role of Kiai in
the Election of the Governor of Banten Province.
From various previous studies, both research as described above and academic research published in various research journals, in
general, highlight and partially examine regional head elections, such as the constitutional rights of individual candidates in regional
head elections, regional head elections in directly as the implementation of popular democracy, and examine the role of informal
figures such as kiai and jawara in local elections. While the research conducted is a research that has multiple legal predictions by
holistically examining existing rules, to find a legal thinking about how the ideal formulation for the holding of local elections in the
future in the Indonesian constitutional system.
3.4.1. Regional Head Election
The regional head election referred to in this study is the regional head election as referred to in Act Number 1 of 2015 concerning
Determination of Government Regulation in Lieu of Law Number 1 of 2014 concerning Election of Governors, Regents and Mayors
Into Acts as contained in Article 1 number 1 that states; Election of Governors, Regents and Mayors, hereinafter referred to as
Elections, shall mean the implementation of people's sovereignty in the Provinces and Regencies / Cities to elect Governors, Regents
and Mayors directly and democratically.
The experience in Indonesia so far shows that there are at least five formulations for filling the position of regional head namely First,
the regional head is elected indirectly, but only appointed or appointed by officials above him. Second, the Regional Head is indirectly
elected as a level Article 15 of Law No. 5 of 1974 concerning Regional Government. Third; Regional heads are elected indirectly as
stipulated in Article 34 of Law no. 22 of 1999 concerning Regional Government. Fourth; Regional heads are appointed by the DPRD.
Fifth; Regional heads are elected directly by the voters through the elections as stipulated in Article 24 paragraph (5) and Article 56 of
Law no. 32 of 2004 concerning Regional Government jo. UU no. 12 of 2008 concerning Amendment to Law No. 32 of 2004 in
conjunction with Article 1 number 4 of Law No. 15 of 2011 concerning Election Organizers.
IV.

RESULTS AND DISCUSSION

4.1.

Observing the Implementation of Previous Elections, To Look For the Ideal Format of Regional Head Elections in the
Future
Since independence on August 17, 1945, the 1945 Constitution provides a description that Indonesia is a democratic country. In its
leadership mechanism, the President must be accountable to the MPR in which the MPR is a body elected from the people, so that in
the hierarchy the people should be the holders of state leadership through the representative mechanism chosen in the election. This
conception reflects the realization of people's sovereignty with a democratic system. According to Affan Gafar 2004: 10) in the history
of Indonesian politics, there are four kinds of democracy that have ever prevailed in Indonesia, namely democratic government during
the revolution of independence, representative democracy, guided democracy, and Pancasila democracy.
The state administrators at the beginning of the independence period had a very large commitment in realizing political democracy in
Indonesia. Democracy of the government during the revolution of independence lasted quite a long time, namely from 1945 to 1949,
there were some fundemental things which laid the basis for democracy in Indonesia during this period, namely the overall Political
franchise. It means that the nation's formers had from the beginning had a very large commitment to democracy, so that when
independence was taken, all citizens who were considered adults had the same political rights, without any discrimination originating
from race, religion, ethnicity, and regionalism. . A president who is constitutionally elected and to avoid the possibility of becoming a
dictator, limits his power by forming a Central Indonesian National Committee (KNIP) to replace parliament. While in the
administration of democracy, with the Vice President's Decree Number X issued on September 3, 1945, it was possible to form or be
given the freedom to establish a number of political parties. Thus theoretically the Information is considered to be the foundation for
the party system in Indonesia, for the next period in the history of Indonesian politics with the implementation of liberal democracy.
The development of democracy in Indonesia has gone through a long history, ideas and ways have been tried and put forward to meet
the demands of democratization in Indonesia. Efforts to meet the demands of realizing democratic governance, for example, can be
seen from the presence of the formulation of the Indonesian democratic model in two eras of government, namely the old order and
the new order. In the era of the Soekarno government, it was known as the guided democracy model, then later in the Soeharto era the
democratic model that was implemented was the Pancasila democracy model. However, let alone having a democratic government,
the democratic model offered in the two Indonesian government regimes, instead gave rise to an authoritarian government, which
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bound the political freedom of its citizens.
The rolling of the reform movement has given rise to several changes, including in the matter of organizing the 1999 elections. The
multi-party system of the 1999 elections actually proved that the Indonesian people in previous periods had been shackled by their
political aspirations, because in the course of the existing political parties they were incompatible with people's aspirations, the
existing parties only maintain the status quo. The emergence of many political parties with diverse segments and ideologies proves
that Indonesia is actually not politically blind even though the electoral system is still proportional without including the name of the
candidate on the ballot, but the election during the reform period became a fair competition for election contestants.
The 1999 election was held by the KPU which consisted of 48 members from political party elements and 5 representatives of the
government. In holding elections, the KPU is also assisted by the KPU General Secretariat. The central election organizer is carried
out by PPI whose number and elements are the same as KPU. For regional level implementation, PPD I, PPD II, PPK, PPS, and KPPS
are implemented. Overseas implementation is carried out by PPLN, PPSLN, and KPPSLN whose membership consists of
representatives of political parties participating in the election plus several representatives from the government and community
leaders.
The next election was held in 2004, this 2004 election had a very strategic meaning for the future of the Indonesian people because it
was a test of momentum for the continuation of the reform and democratization agenda. If the multiparty system election in 1999
marked the transition to democracy, the 2004 election would be a momentum for the recovery of popular sovereignty. In contrast to
the elections in 1999, the 2004 election in terms of institutional elections there was a change in which the composition of the KPU was
no longer like the 1999 election. KPU based on Law No. 12/2003 no longer included representatives from political parties and the
government, in addition, the KPU had enormous authority both the authority to prepare and carry out elections, including providing
election logistics. The party system in the 2004 election offered many choices to the people and the people were quite critical in
making their choices, even though the 2004 election was colored by various complexities, but in general the 2004 election system was
better than the previous election. Voters can determine their own choices both party choice and the choice of their representatives, the
electoral system by selecting parties, legislative candidates, candidates for President and Vice President can create a strong control of
the people over their representatives in the legislative and executive institutions, so that later representatives are elected directly by the
people will be able to carry out the functions of state government power.
The success of the general election in 2004 and the election of the President and Vice President which was the result of elections held
directly by the community, is a manifestation of the success of the democratization process in Indonesia. The 2004 elections were very
difficult and complicated, perhaps even the most difficult that could have been carried out in Indonesia without conflict or division,
considering that Indonesia was still in a democratic transition. The 2004 election was a milestone in Indonesia's democratization
which was then continued through subsequent elections with improvements that were deemed lacking. The 2009 general election as
the third election after the reform became the hope of the Indonesian people to select truly qualified leaders by involving all the
interests of the community, so it was natural that all parties hoped that the 2009 elections would be far more qualified and better than
the previous elections. However, many parties consider that compared to the holding of the 1999 and 2004 elections, the 2009
elections actually declined in quality both in terms of the number of cases and the number of participation because the number of cases
in the 2009 elections increased compared to 2004.
The 2009 election was the third election during the reform period which was held simultaneously on April 9, 2009 to elect 560 DPR
Members, 132 DPD Members, and DPRD Members participated by 44 parties, 38 parties were national parties and 6 parties were
Aceh local parties. The 2009 general election is the second general election that still applies direct elections to the President and Vice
President. Qualitatively, the 2009 presidential election is indeed still a lot of weaknesses, shortcomings, and imperfections caused by
various factors, including; First, the weakness lies in Law Number 42 of 2008 governing the Presidential Election. The law is
considered to be too fast to accommodate the use of the Population Registration Number (NIK) as one of the requirements for the
preparation of the voter list, while the population administration is still not orderly.
The second weakness is that the KPU as the organizer of the presidential election is too easily influenced by public pressure, including
by election participants, so that it seems to be incompatible and less professional as well as lacking in maintaining its image of
independence and neutrality. The third weakness, comes from the legal awareness of citizens to use their voting rights, including
managing registered and whether they are voters, so that the number of citizens who have the right to vote and even registered in the
voter list, but not using their voting rights is still quite a lot. Then the last weakness, the culture of being ready to win and ready to lose
in an elegant election has not been internalized by election participants and their supporters.
4.2. Direct Election Is an Ideal Format of Organizing Regional Head Elections in the Future.
In the reform era of the 1945 Constitution amendments have been carried out in which elections have been instituted for members of
representative institutions and government leaders, dispute resolution of election results, and election organizing agencies. But in the
beginning the elaboration of the regulation left new problems in the field of constitutional matters, namely regarding the arrangements
for electing members of the DPR, DPD, President and Vice President, and DPRD who were elected through elections in accordance
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with Article 22E paragraph (2), while for the election of the Governor, Regent, and the Mayor (Regional Head) is democratically
elected according to Article 18 paragraph (4). Why are there two terms "elected through elections" and "democratically elected". Are
democratic regional head elections a part of the general election?
The problems faced now with the General Election are various kinds regarding inefficiency, budget waste and horizontal conflicts. The
discussion discourse started from being re-elected by the DPRD to the governor while the regent / mayor remained through the
election. The use of the term "democratically elected" gives rise to multiple interpretations. In the science of law and the science of
State Law there is a so-called legal interpretation if the text of a regulation raises multiple interpretations, then legal interpretation can
be made, including grammatical, systemic, and historical. (Jimly Asshiddiqie, 2006: 273-313). When viewed from the grammatical
side, the term democratic confuses what mechanism is applied. Democracy is only a process, but who chooses this becomes a
problem. Systemic is to interpret with the logic of construction such as the principles and consistency with other arrangements.
From this systemic point of view, in the same article and amendment of the same year why the DPRD was formulated was elected
through general elections while regional heads were democratically elected. Whereas in the next amendment the President is directly
elected. In the election institutionalization system there should be election consistency. Therefore, from a systemic point of view the
regional head should be interpreted as being chosen through direct elections. At that time it was not immediately formulated to be
elected through direct elections because they did not yet know whether the president would be directly elected, and also gave
flexibility because there were regional heads who were not elected based on the special law, namely Yogyakarta. From a historical
perspective, that is to see from the history of the formulation or formation of the provisions. From the minutes of the session, we can
know the purpose of democratic formulation. (Drafting Team for Comprehensive Manuscript Process and Results of Amendments to
the 1945 Constitution, 2010). By doing a historical review of the amendments to the 1945 Constitution it can be seen that the first time
the Regional Head was democratically elected was delivered by FPDIP at the PAH I BP MPR session which discussed the formulation
of Chapter VI on May 29, 2000. In this FPDIP stated that the government had not yet implemented the Article 18 of the 1945
Constitution as it should. Government is carried out centrally with pressure and coercion. Regional Head Elections at all levels are
carried out with full engineering and only prioritize formal figures and ignore informal figures. To prevent the repression of coercion
and coercion practices, FPDIP proposes to be explicitly stated with the formula: "Autonomous Regions have democratically elected
Heads of Regional Governments whose implementation is regulated by law". (Drafting Team for Comprehensive Manuscript Process
and Results of Amendments to the 1945 Constitution, 2010). It is clear that what was meant democratically according to the FPDIP at
the PAH I BP MPR session above was to end the practice of regional head elections which had been carried out through engineering
and the practice of government pressure and coercion on democratic mechanisms to elect the current regional heads.
On the other hand regional government arrangements tend to make uniformity, whereas in the explanation of Article 18 of the 1945
Constitution founding fathers stated in the territory of Indonesia there are approximately 250 zelfbesturende landschappen and
volkgemeenschappen such as villages in Java and Bali, Nagari in Minangkabau, and so on. Therefore, the Daulat Ummah Party
(FPDU) faction believes that Article 18 can no longer regulate the overall regional government let alone arrange regional and central
relations. Furthermore, the FPDU proposes amendments to Article 18 which contains eight items, including the second item "Every
autonomous region has a DPRD elected by the people in an election" and the fourth item "Each region has a regional government head
or regional head directly elected by the people". Regional Heads elected directly by the people proposed by FPDU should be
understood as FPDU formulates DPRD members who are also elected by the people through elections, thus regional heads elected by
the people are elected through elections.
Referring to the historical interpretation of the pilkada in a democratic manner is nothing but directly elected. In the third amendment
that formulated Article 22E it turned out that the election was explicitly intended to elect the President, DPR, DPD, and DPRD. The
provisions of Article 18 (4) which formulate democratically elected are in fact left until the end of the fourth amendment. Thus,
according to the 1945 Constitution the amendment results chosen democratically are interpreted directly chosen. (Ramlan Surbakti,
Didik Supriyanto and Hasyim Asy’ari, 2011). However, based on sociological considerations, namely relying on the condition of
society, political development, consideration of greater sociological interests can also be used as a legal interpretation. But this use has
been separated from the systemic and historical formulation of the relevant provisions, because it only looks at the sociological
development of society. (Ramlan Surbakti, Didik Supriyanto and Hasyim Asy’ari, 2011). Based on that the ideas of the regional head
were returned to the DPRD chosen as a sociological interpretation, not a logic of legal consistency and not based on the historical
purpose of formulating the provision.
Elections to elect regional heads directly are a means of building a basis of legitimacy for regional heads. Considering that DPRD
members are elected directly by the voters through the election especially since the DPRD member election formula is now
determined by the acquisition of the most votes, to balance the DPRD legitimacy basis, then the regional head's legitimacy basis
should also be built through the election. The running of regional government required political stability. To maintain political stability
this requires a balance of political power between the regional head and the DPRD. (Agussalim Andi Gadjong, 2007: 105). In the
event that the regional head is elected by the DPRD, the consequence is that the DPRD will be given authority to hold accountable and
dismiss the regional head before his term of office expires. Whereas as one of the characteristics of the presidential government
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system is the existence of certain terms of office (five years) as stipulated in Article 7 and Article 22E paragraphs (1) and (2)], and if
the regional head is elected and dismissed by the DPRD it is feared that it will fall into political instability and leads to the
parliamentary system. Experience throughout the application of Law No. 22 of 1999 proves this. To avoid political conflict between
the regional head and the DPRD which is prolonged, and to maintain the political stability of the regional government, the regional
head should be directly elected.
In the case of filling the position of Governor as the head of a province carried out by the Provincial DPRD, in addition to having the
potential to cause conflict, it will also cause a problem of the legitimacy of the Governor before the Regent / Mayor if the Regent /
Mayor is elected directly through elections. In order to carry out the task of coordinating the Regent / Mayor, the Governor must have
strong political legitimacy. In the event that the Governor is not directly elected by the voters through the election, and is not also
elected by the DPRD, but is appointed / appointed by the President, then there is a constitutional problem. The problem is that the
province is an autonomous region, not an administrative region, where the autonomous region has the authority to regulate itself,
including in choosing regional heads, not appointed / appointed. If filling the position of Governor through being appointed /
appointed, the constitutional problem must be addressed first, namely changing the status of the province no longer as an autonomous
region. (HAW Widjaja, 2009: 221).
The idea of maintaining direct elections through elections is not free from criticism. There are three criticisms that are often raised,
namely relating to the high cost of post-conflict local elections, the still rampant money politics and violent conflicts that characterize
the post-conflict local election. Against the emergence of a number of these criticisms, the following answers can be given: (Ramlan
Surbakti, 2013). First, it deals with expensive post-conflict local elections. Efficiency in financing the implementation of post-conflict
local elections can be realized through simultaneous local elections. Election of members of the Provincial DPRD and Regency / City
DPRD are held on the same day / date, time, and TPS as the elections of the regional head and deputy head of the provincial region
and regional head and deputy head of the district / city area. This savings not only occurred in the honorarium of KPPS, PPS and PPK
officers, but also in other expenditure sectors from three times to one local election. Local elections will simultaneously reduce the
cost of the campaign because the campaign will be held by a coalition of two or three political parties for the election of members of
the DPRD and the election of regional heads and deputy regional heads (provincial and district / city). The biggest campaign
expenditure so far has not been to finance various forms of legal campaigning under the law, but to "rent a boat" to be nominated by a
political party or a combination of political parties, and buy votes directly or through intermediaries. Second; relating to incumbents
tend to use positions for personal campaigns. In the media coverage, it has been revealed that there are at least two modes used by the
incumbent for the benefit of his personal campaign, namely social assistance funds and village development assistance. Regulations
regarding this matter are not entirely located in the Election Law, but also in other laws and regulations. The assumption that should be
held is not "humans are basically good" so it does not need to be regulated, but "whatever his background, humans can do good but
can also do bad". Because it is needed arrangements to encourage good tendencies and prevent bad tendencies. The implementation of
democracy must be guided by the law. Regulations regarding procedures for using social assistance and allocation of development
budgets must be formulated in more detail so as to encourage incumbent's good behavior and prevent incumbent's bad behavior. Third:
violence in some areas is not entirely related to post-conflict local elections. At least two things can be stated regarding the
phenomenon of violence in several regions. First, the tensions caused by the disparity between communities are actually due to the
lack of adequate channels from the various institutions that are supposed to play a role. Political parties that have seats in the DPR and
DPRD as formal political representations (they are elected through elections to represent the citizens) are the ones who should
accommodate and fight for the aspirations of these people. What is troubling is that political parties feel innocent every time there is
political violence in the region. Second, elections are institutionalized conflicts. This means that the procedures and rules of
competition between those who strive to obtain and those who strive to maintain seats / positions are regulated in a complete, clear,
and consistent manner based on direct, general, free, confidential, honest and fair, transparent and accountable principles.
Elections governed by laws like this are called institutionalization of conflict. Institutionalization of conflicts like this is intended not
only to get elected candidates, but also so that competition takes place peacefully without violence. One or more aspects of this
institutionalization that may not have been effective in preventing violence. Filing a lawsuit against the results of the elections to the
Constitutional Court should be seen as the willingness of the community to settle disputes over the results of civilized (legal), not with
violence. Therefore, the number of claims against the election results cannot be interpreted as a weakness, but a positive phenomenon.
V. CONCLUSION
1. The Regional Head Electoral Institution as a sub-system of the government system has a very important position in maintaining the
process of organizing the regional head elections by carrying out the implementation of regional head elections independently by
using overflow and jurdil principles. The position of the organizer of the regional head election in Indonesia was originally in the
regional government regime which was named the Regional Election Commission (KPUD) which was responsible to the Regional
House of Representatives. The position of this institution then changed from what was originally in the regional government
regime according to the provisions of Law Number 32 of 2004 and through Law Number 22 of 2007 entered into the electoral
regime with national, permanent and independent positions.
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2. The mechanism of organizing regional elections as a manifestation of the people's right to conduct democracy is a method or
procedure that regulates and allows citizens to choose regional heads from and for themselves, meaning that those who elect or
who wish to be elected are also part of an equal entity from the region concerned .. This mechanism is closely related to the rules
and procedures of changing or transforming votes to political positions such as governors, regents and or mayors. Election of
regional heads is considered as the most real form of democracy and the most concrete form of participation (participation) of the
people in the administration of government in their regions.
3. The ideal format for the election of regional heads in the Indonesian constitutional system in the future in accordance with the
constitution of the Republic of Indonesia 1945 Constitution determines that the form of the State adopted by Indonesia is the
Republic, as a consequence of a Republican state, sovereignty is in the hands of the people. The implication is that the filling of
state political office such as the position of regional head is carried out directly by the people through a general election. Even
though Article 18 Paragraph (4) of the 1945 Constitution stipulates that Governors, Regents and Mayors are elected
democratically, using the hermeneutic interpretation of the word "democratic" here must be interpreted that regional heads are
elected directly by the people. So as a consequence of the form of a Republican state, sovereignty is in the hands of the people, the
people are entitled to determine their regional head. On the other hand the Indonesian constitution of the 1945 Constitution adheres
to the presidential government system. One of the characteristics of a presidential government system is that the President as the
executive leader is directly elected by the people, this is what distinguishes it from the parliamentary system where the executive
leadership is elected by parliament based on the acquisition of a majority of seats in parliament. To emphasize and maintain the
consistency of the presidential government system, filling the position of regional head as leader of the regional government is
done through direct elections, not by parliament (DPRD). Based on the constitutional juridical argument, filling the regional head
in the future should continue to maintain the formulation where the regional head is elected directly by the people through the
election
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Abstract- For decades Human Resource Management has been
considered to be a cost centre, an overhead that does not contribute
to the revenue growth or the overall strategy of the organization.
However, there have been drastic changes in perception in the
recent past with the management realizing the importance of
Human Resource Management and the role it plays in contributing
to the overall strategy of the organization. Today, the senior
management of many organizations consider HRM to be a profit
centre. The Human Resource department is expected to perform
more than just the traditional HR activities and be more strategic
in their approach. [1]Kaplan and Hurd (2002) define that strategic
human resource management is a collection of tasks and processes
shared jointly by line managers and human resources to solve
business issues based on people. Michie and Sheehan (2005)
define that strategic human resource management is the pattern of
scheduled HR tasks and deployment intended to enhance an
organization to gain its aims.
HR Policies form the fundamental base of strategic Human
resource management in any organization irrespective of its size.
They define the guidelines for employee behavioural conduct and
the organization’s approach towards handling legal situations.
This research paper provides a brief of the important HR Policies
that every organization must have to ensure a harmonious work
culture, Hypothetical Case Studies with critical questions that
every organization has to address in their policies and Actual Case
Studies that give a glimpse of real-world Employment Law Cases
and their respective Worst-Case Analysis. This research paper is
based out of secondary data with data for the research collated
from previous research papers, journals and various other
secondary sources.

Index Terms- Strategic Human Resource Management (SHRM),
HR Policies, Employment Legal Cases, HR Policies worst-case
analysis, hypothetical case study
I. INTRODUCTION
[2]

Human Resource Management (HRM) is defined as the process
of acquiring, training, appraising, and compensating employees,
and of attending to their labour relations, health and safety and
fairness concerns. Human Resource Management deals with
people and how to effectively bring out the potential in them to
utilize it for the revenue growth of the organization. On the other

hand, Strategic Human Resource Management(SHRM)[3] deals
with formulating and executing human resource policies and
practices that produce employee competencies and behaviours the
company needs to achieve its strategic aims.

Figure 1: Human Resource Management Cycle
Figure 1: “Human Resource Management Cycle” is the pictorial
representation of the top-down approach of typical Human
resource management activities to achieve the company’s strategic
aims. In this cycle, the strategic goals of the organization are
communicated from the senior management (HR Director) to the
line managers who are responsible for handling different HR
activities. The number of Line managers can vary depending on
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the size of the organization and the emphasis laid on different HR
activities. Typically HR activities are made up of the following
elements:
1. Strategy and Legal Compliance
2. Recruitment, Selection and Onboarding
3. Training and Development
4. Compensation and Rewards
5. Employee Relations
Just like the constitution defines a set of guidelines to run the
country and laws in place ensure harmony in the society, every
organization requires a set of guidelines called the HR policies and
procedures which guide employee behaviour and approach
towards achieving the overall strategic plans of the organization.
However, an often misunderstood concept is the distinction
between an HR Policy and a procedure. In definition,[4] Human
Resource Policies are continuing guidelines on the approach of
which an organization intends to adopt in managing its people.
They represent specific guidelines to hr managers on various
matters concerning employment and state the intent of the
organization on different aspects of Human Resource management
such as recruitment, promotion, compensation, selections etc.[5]
While a procedure spells out precisely what action should be taken
in line with the policies.[6]
Well defined HR policies and procedures of an organization,
define the guidelines for its employees to adhere to against
unscrupulous behaviour, are in line with various State/Country
Labor laws and, act as legal protection in case of Labor related
incidents. Organizations with low emphasis on the importance of
well-defined HR policies often face legal action when such
incidents occur.
Objective: The objective of this research paper is,
1. To briefly list the HR Policies must for any organization
2. Emphasize the importance of HR policies through a study
of various Employment Legal cases and hypothetical
scenarios.
3. A Worst-Case Analysis to identify the point of failure in
the Employment Legal cases under discussion to
emphasize the need for granularity in framing HR
Policies

II. LITERATURE REVIEW
HR Policies and Procedures are often regarded as the backbone of
any organization. They are included as part of an Employee
Handbook that details other personnel requirements such as leave,
rewards and compensation etc shared with the employee on the
day of onboarding. HR Policies are often very specific to an
organization based on its strength, the Mission, the Vision and the
Internal Processes. Despite such variables, there are select few HR
Policies that every organization must have to ensure a harmonious
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relationship between the employee and the employer and also to
support those behavioural traits of an employee that achieve the
organization strategies in an ethical manner.
Research Methodology: This paper lists the 10 HR Policies that
every organization must have as collated from various research
papers, journals and books. Briefly defines the policies and the
need for having these policies and lays emphasis on the
importance of the policies through hypothetical case studies that
give rise to possible worst-case scenarios and actual legal
Employment cases.
Research Elaborations: As collated from various journals and
research papers[7][8][9][10][11] following list the 10 HR Policies every
organization must have,
1. At-Will Employment Policy
2. Code of Conduct and Ethics Policy
3. Anti-harassment and Non-discrimination Policy
4. Employment Classification Policy
5. Health and Safety Policy
6. Data Security Policy
7. Leave, Time-Off benefits and Attendance Policy
8. Privacy Policy
9. Computer equipment and Internet Usage Policy
10. Whistleblower Policy
What is At-Will Employment Policy?
The At-Will Employment Policy states that an employer may
dismiss an employee at any point of time for any reason as long as
the reason is legal and valid (eg: he or she cannot be fired on
grounds of religion, caste, sex, origin etc) without prior notice. The
Policy also is applicable to the employee leaving his employment
with his or her employer for any reason without prior notice. In
other words, this policy allows an employer and an employee to
end their relationship at any time during the employment tenure.
By definition,[12] Labor Code section 2922 establishes the
presumption that an employer may terminate its employees at will,
for any or no reason. A fortiori, the employer may act
peremptorily, arbitrarily, or inconsistently, without providing
specific protections such as prior warning, fair procedures,
objective evaluation, or preferential reassignment.
The at-will Employment Policy enables the employer and the
employee to have a harmonious relationship void of any long term
commitments thus ensuring the organization to run efficiently
without much cause for performance issues.
Hypothetical Case Study: As an HR manager, you are dealing with
a diverse group of employees on a day-to-day basis. One of your
employees has been consistently having a low performance on all
his deliverables. Despite the additional support, training and the
Manager intervention there has been no improvement and this is
costing your firm dearly. The management has decided to fire the
employee. How to legally let go of the employee on short notice?
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What are the rights of the employee whose employment has been
terminated? What are the legal protections against lawsuits filed
by employees whose employment was terminated? What is the
disciplinary action in case of policy violation? etc.
Actual Case Study: Swindol v. Aurora Flight Sciences Corp., is a
case of No-guns Policy violation by the organization challenged
by the state law of Mississippi. [13] Robert Swindol parked his
truck in Aurora’s employee parking lot with his firearm locked
inside. Aurora’s management learned of the firearm and fired
Swindol for violating company policy prohibiting firearms on its
property. However, the state law of Mississippi prohibits
employers from barring their employees from storing firearms in
a locked vehicle in any parking space or garage. Hence, Swindol
alleged that his termination was in violation of the Mississippi
state law. While the no-guns policy of the organization might have
been valid, the At-Will Employment Policy should have taken into
account the state law of Mississippi. This emphasizes the
importance of a well defined At-Will Employment Policy.
Worst Case Analysis: The At-will Employment Policy failed to
take into account the state laws that barred an employer from
prohibiting employees to store guns in parked trucks.
What is the Code of Conduct and Ethics Policy?
The Code of Conduct and Ethics policy is a set of guidelines that
define the ethical standards of behaviour and conduct in an
organization that the employees have to adhere to professionally.
It aligns the behaviours of the employees in line with the
organization’s Vision, Mission and Core values. By definition,[14]
A code of conduct is a set of rules outlining the norms, rules, and
responsibilities or proper practices of an individual party or an
organisation.
The Code of Conduct and Ethics Policy is unique to every
organization. A typical Code of Conduct and Ethics Policy
captures the following elements[11][15]: The Company Vision,
Mission and Values, Company Confidentiality, Conduct of
professional behaviour, resolution of Conflict of Interest,
Workplace safety, Dress code, Pet Policy, Smoking, Drug and
Alcohol use, Business Opportunities, Family and Friends Visitors
Policy, Business Courtesies and gift acceptance etc. Also,
sanctions against the organization employees in case of violation
of the Code of Conduct policy helps to create a moral work
environment in the organization.
Hypothetical Case Study: As a Regional Sales Manager in a Cloud
Service Provider firm you are responsible to bring in sales
prospects for your firm from a wide range of clients. What if a
client of your firm offers you a business proposal with a better
offer? Do you get into an agreement with the client? Does your
employment with the current firm get terminated? Are there
policies that impede your employment with a client/competitor for
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a specified period of time post-termination? Are you allowed to
meet the client while still in the employment of the office hours?
What is the protocol to be followed if you are approached by your
client/competitor? What is the disciplinary action in case of policy
violation? etc.
Actual Case Study: Bellman v Northampton Recruitment
Ltd,[16][17] An appeal against a finding that the Respondent
company was not vicariously liable for the conduct of its
managing director. One of the Managing directors of Northampton
Recruitment Ltd attacked one of the employees of the
organization. The incident took place outside the company
premises while the employees were partying. Was the company
responsible for the actions of its MD conducted outside the
company premises on one of its employees? The court in 2016 said
that it was not. The employee appealed. The court allowed the
appeal. The investigation proved that there was enough evidence
to link the MD’s actions were in line with company work. Lord
Justice Irwin in his own words: "This case arose because of the
way in which [the MD] chose to exert his authority, indeed his
dominance as the only real decision-maker, in the company.” The
following case study explores the scope of the Code of Conduct
and Ethics policy beyond the premises of the organization.
Worst Case Analysis: The Code of Conduct and Ethics Policy
failed to address the behavioural conduct of its employees beyond
the premises of the organization.
Achbita and another v G4S Secure Solutions (ECJ), [18][19] The
Belgian case Achbita and accompanying French case Bougnaoui
are cases of Dress Code controversies. The case involves a Muslim
woman who was dismissed on the ground of not complying with
the company order to remove the burka (religious headscarf) when
confronted. The European Court of Justice (ECJ) held that [18]“a
ban on a religious dress that prevents a Muslim woman from
wearing an Islamic headscarf when in contact with clients cannot
be directly discriminatory, but is potentially indirectly
discriminatory. Such discrimination may be justified in order to
enforce a policy of religious and ideological neutrality pursued by
the employer in the company concerned, in so far as the principle
of proportionality is observed in that regard.”
The following case study explores the scope of dress code in a
code of Conduct and Ethics Policy and emphasizes the importance
of exceptional cases with legal implications.
Worst Case Analysis: The Code of Conduct and Ethics Policy
failed to emphasize the importance of religious freedom on the
basis of dress code which led to indirect discrimination of an
employee.
What is the Anti-Harassment and Non-Discrimination Policy?
An Anti-Harassment and Non-Discrimination Policy is a set of
guidelines which prohibits discrimination, bullying or harassment
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of employees/employer/client or any personnel on the grounds of
caste, creed, religion, sex, origin, nationality, language, colour,
ethnicity, education background competencies etc. to ensure a
harmonious working environment in the organization. By
definition, [20]To "discriminate" against someone means to treat
that person differently, or less favourably, for some reason. Sexual
harassment is defined as "unwelcome sexual advances, requests
for sexual favours, and other verbal or physical conduct of a sexual
nature ... when ... submission to or rejection of such conduct is
used as the basis for employment decisions ... or such conduct has
the purpose or effect of ... creating an intimidating, hostile or
offensive working environment."
The Anti-Harassment and Non-Discrimination Policy ensure
equal employment opportunities to all the employees irrespective
of their diversities. It also defines the procedures to be followed in
cases of discrimination and harassment and non-retaliation
agreements that ensure justice.
Hypothetical Case Study: As an HR Manager in your firm you’ve
received an email from one of your female colleagues raising a
discrimination issue from her superior. What are the steps you’d
take to handle this scenario? Has the Internal Complaints
committee been informed? Is there an investigation procedure that
needs to be put in place before coming to conclusions? If yes, what
are the steps to be followed while investigating? Will the
employee continue to report to the superior while the issue is
resolved? Does your company policy have a strong statement
against discrimination? Are your employees trained to avoid
prejudice based on religion, sex, colour, ethnicity or other
diversities? What is the disciplinary action in case of policy
violation? etc.
Actual Case Study: Chief Constable of Norfolk v Coffey, 2019[21]
is a case study of perceived discrimination of an employee or in
this case a female police officer who was rejected her request for
transfer on the grounds that her superior perceived on the
assumption that the officer’s hearing problem could turn into a
disability at a later point of time. The appealed court of the law
passed its judgement that “it may be unlawful disability
discrimination to refuse individual employment on the basis that
there is a risk that they may be unable to work in a particular role
in future.”
This case study emphasizes the need for Non-Discrimination
Policy that ensures the prevention of discrimination, even those
based on assumption and perceptions.
Worst Case Analysis: The Non-Discrimination Policy, in this case,
failed to take into account the protocol that needs to be followed
when a disability is only perceived assumption to be an
impediment to work in a particular future role.
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What is the Employment Classification Policy?
An Employment Classification Policy defines the status of an
employee’s employment with the organization and the norms of
each category. Employment Classification includes the following
elements: Full-time Employees, Part-time Employees, Temporary
Employees, Independent Contractors, Freelancers, consultants
and interns. The Employment Classification Policy underlines the
number of working hours, a benefits package, salary package,
probationary period, termination procedure for each of the
following categories. By definition,[23]Employee classification
policy outlines the different categories of employment in a
company. It states the different types and statuses that an
employee may acquire once they are hired by the company. This
is rendered important for the administration of benefits and the
application of policies as well as disciplinary procedures.
Hypothetical Case Study: As a Marketing Manager in an apparel
store you’ve hired an intern for a tenure of 3 months. Given the
performance of the intern, Do you terminate the internship citing
low performance? Do you extend the probation for another 3
months for further monitoring? If the benefits package continues?
Will there be a change in the working hours? Based out of good
performance you’ve decided to extend the job offer. Does the
employment status change to a permanent employee? If so, is there
a different probationary period that applies to permanent
employees? Are the termination procedures different from that of
an intern and a permanent employee? What are the additional
benefits of a permanent employee? Will a notice period before
resignation apply to an intern or only to a permanent employee?
Does file access permissions vary with employment categories?
What is the disciplinary action in case of policy violation? etc.
Actual Case Study: Aslam and others v Uber BV and others,[24][25]
is one of the high-profile cases that deal with Employment
Classification controversies. The following case dealt with 2 Uber
drivers Mr Yaseen Aslam and Mr James Farrar appealed to the
court that they ought to be paid the minimum wages and annual
pay benefits as workers/employees of Uber. However, Uber BV
argued that drivers were self-employed independent contractors
termed as partners with Uber in agreement and the agreement
stated: “nothing shall create an employment relationship between
Uber and the partner”. On the contrary, Mr Yaseen Aslam and Mr
James Farrar contended this in the court on the grounds that a
"worker" is anyone who either has an Employment contract with
the employer or anyone who personally performs work but not for
a client or customer. Judgement: The Employment Tribunal or ET
unanimously held that Mr Yaseen Aslam and Mr James Farrar
were “workers” and were fully entitled to the Annual Pay benefits
and minimum salaries.
The following case study emphasizes the need for an Employment
Classification Policy and the ethics in framing it.
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Worst Case Analysis: The Employment Classification Policy
failed to address the complete scope of Employment Classification
of “worker” and “partner” and the perks of each classification
which ultimately led the appeal for the policy to be addressed as a
scam in the court of law.
What is the Health and Safety Policy?
The Health and Safety Policy is a set of guidelines that ensure a
safe and healthy work environment for all the employees of the
organization. People are the most important resource of any
organization and protection of people takes precedence over all
other policies. A Health and Safety Policy is responsible for
creating adequate awareness about health and safety and acts as a
reference to the precautionary measures that employees need to
follow when dealing with hazardous equipment or dangerous work
environments. By definition,[26]An organization's safety policy is
a recognized, written statement of its commitment to protecting
the health and safety of the employees, as well as the surrounding
community. The safety policy also details the measures the
company takes and will take to protect the life, limb, and health of
their employees, often surpassing the requirements set out by the
laws or by the standard practices of the industry.
A Health and Safety Policy typically consists of the following
elements: Emergency Drill protocols, Risk assessments, Security
Consultations, Periodic Safety checks, Health and Safety
Awareness sessions etc. The unprecedented and unpredictable
COVID-19 situation that grips the world today emphasizes the
need for a Health and Safety Policy in every organization.
Hypothetical Case Study: Imagine you are running a Metal
Manufacturing factory, is there a protocol to be followed if there
is a machine breakdown? What is the reporting mechanism? What
are the precautions taken to prevent explosions where flammable
gases are produced? What are the safety measures for workers
handling press breaks to avoid amputation accidents? Is the
Personal Protection Equipment(PPE) used of standard quality?
How often are the quality checks for machines and PPEs
conducted? Are all workers employed in Wind blade fabrication
using PPEs effectively to avoid skin injuries as a result of epoxy
resin? What is the disciplinary action in case of policy violation?
etc.
Actual Case Study: [27]Visakhapatnam LG Polymer Gas leak
incident took place on the 7th of May 2020. LG Polymers is a
manufacturer of Polystyrene and its Copolymers. On May
7th,2020, a neuro-toxic styrene chemical leaked from the storage
unit of a plastics-manufacturing plant in Visakhapatnam. As of
12.May.2020 12 people have been reported dead and thousands
hospitalised. The LG Polymer had expanded its production at the
Visakhapatnam plant beyond the regulated environmental limit
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without any clearance. With lives at stake, a health and safety
policy should be framed with utmost caution and thought.
Worst Case Analysis: “Identify hazards and evaluate for risk and
communicate to the concerned for immediate rectification” is the
first safety protocol of LG Polymers India Pvt Ltd. However, the
company failed to follow its own safety protocols which led to a
toxic gas leak and cost lives. Despite the policy framed, the Health
and Safety Policy failed in its implementation stage.
What is the Data Security Policy?
A Data Security Policy is a set of guidelines responsible for
safeguarding the organization from potential safety breaches
either internal or external. Data in today’s world is the most
important resource an organization houses whether it be customer
data or employee personnel information. A Data Security Policy
ensures the protection of data preventing a breach of
confidentiality or privacy in the form of data leaks. By
definition,[28]Data protection policy is a type of security policy that
aims to design, implement, guide, monitor and manage security
over an organization's data. It primarily aims at securing and
protecting logical data stored, consumed, and managed by an
organization. This data can be stored within the organization core
infrastructure, offsite location or at an online / cloud service.
Data leaks are often damaging to a company in terms of reputation
and can cost the company dearly following expensive lawsuits.
Data Security Policies should be framed to comply with data
protection laws such as General Data Protection Regulation
(GDPR) and protect the rights of its employees and customers, but
also ensure there is enough flexibility to access the required data
efficiently without affecting the overall performance.
Hypothetical Case Study: As a design engineer in an Android app
development firm you are designing a new application which has
high potential on the market. What are the data protection policies
you have to ensure the application is safe from a data breach? Are
your team members working on the project allowed to bring their
own device as part of BYOD policy? Are the Pendrive slots for
laptops disabled to prevent confidential data transfer? What
policies are in place to protect customer data stored on the
application you’ve developed? What are policies governing the
share of customer data with a third party? What is the protocol to
be followed in case of a data leak? Is there a protocol that is
followed in case of a data leak that is internal? What is the
investigation policy for data leaks? What is the disciplinary action
in case of policy violation? etc.
Actual Case Study: WM Morrison Supermarkets plc v Various
claimants,[29][17] is a classic case of a disgruntled employee of an
organization leaking confidential data to the public causing a data
breach. The following case involves a Mr Skelton who, at the time

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10206

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

of the data breach was a senior internal IT auditor at Morrisons.
He had become disgruntled by an internal disciplinary action
relating to his use of Morrisons' post room for a side-business.
Following which, Mr Skelton uploaded personal data (including
names, addresses, dates of birth, home and mobile phone numbers,
national insurance numbers, and details of bank accounts and
salaries) of nearly 100,000 Morrisons' employees without
authority misusing his role as an auditor at the company. While
Morrisons remedied the breach on the very first notice and Mr
Skelton was arrested, the court held WM Morrison Supermarkets
plc liable for the data breach.
Points of note from the Court of Appeal's decision[29]: “implement
"appropriate organisational and technical measures" to ensure that
personal data in their possession is appropriately secured, and
carefully monitor the implementation of those measures, and
update them in a timely manner in line with relevant guidance and
technical developments, and ensure that they have appropriate
insurance coverage.”
Data breaches cost companies dearly, following a report by
Juniper, Data suggests that cybercrime cost businesses over $2
trillion in total in 2019. This case study emphasizes the need for
stringent data protection policies in organizations.
Worst Case Analysis: WM Morrison Supermarkets plc failed to
have stringent measures in data protection policy to avoid
confidential data leaks. The policy failed to address key technical
protocols that need to be in place while employees are handling
confidential data, ultimately leading to a data breach of more than
100,000 employees.
What is the Leave, Time-Off benefits and Attendance Policy?
A leave and Time-Off Benefits Policy is a set of guidelines that
provides clarity on various aspects of leaves and Time-Off
benefits that employees of the organization are entitled to and the
attendance regulations and expectations the employees of the
organization should adhere to. By definition,[30] A Leave Policy is
a set of rules, procedures and guidelines established by
organizations in accordance with applicable federal and local
laws, which govern the process, timeframes and reporting
procedures for the time taken off work. Leave or time off policies
determine the type and amount of time that can be taken off work,
how much time will be reported and paid, and the process for
requesting time off.
A Leave, Time-Off Benefits and attendance Policy typically have
the following elements: holidays, vacations, sick leaves, earned
leaves, leave without pay, absenteeism, bereavement leaves, work
from homes etc.
The Leave, Time-off Benefits and Attendance Policy is important
to ensure employees have complete clarity in terms of leaves and
holidays they are entitled to, also, that the absenteeism of

35

employees does not affect the productivity of others or the
organization.
Hypothetical Case Study: As a lead Manager for a Cyber Security
project you are working with a team of 6 members. All members
are critical to the project. One of your team members has a family
emergency and has to take time off. What policy in place allows
an employee to take time off for family emergencies? How will
you ensure the productivity of the team won't reduce in the team
member’s absence? How is the work distributed across the team?
Is there a benefits package that the team member can opt to
provide monetary support to his family? If the team member is
willing to work from home, is there a policy in place with
guidelines for “Work from Home”? Are the number of work from
homes specified in the policy? How many hours should an
employee log when working from home? Who will authorize the
“Work from Home”? What is the disciplinary action in case of
policy violation? etc.
Actual Case Study: O’Brien v Bolton St Catherine’s Academy
case, [31][19]is a case of discriminatory dismissal of a teacher by her
school while she was on a long sick leave. The claimant, a teacher,
was assaulted by one of the students of the school, following
which she went on a sick leave diagnosed with anxiety, depression
and post-traumatic stress disorder. Eventually, after the teacher
had been off work for over a year, she was dismissed on grounds
of medical incapacity. Following which, the teacher appealed to
the court stating that dismissal was “disproportionate and
unreasonable”. Initially, though the case sided with the employer
with the court stating that employers were not expected to wait
forever for an employee to recover from illness, and dismissal is a
valid possibility, ultimately the employer lost the case as the
school had failed to take into account a fitness letter that the
teacher had submitted between the day she took her sick leave and
the day of her termination.
This case study emphasizes the need for a clear understanding of
long term leaves and how they need to be framed. The factors that
need to be taken into consideration before the termination of an
employee such as, whether the employee off work is affecting the
overall productivity of the business if there can be an extension or
a workaround for the employee away from work etc.
Worst Case Analysis: The Leave, Time-Off Benefits and
Attendance Policy failed to take account of the Fitness Letter that
was submitted at an intermittent point post the time-off began.
Policies have to be clearly framed for such scenarios and the
criteria for termination of an employee in case of long breaks.
What is Privacy File Policy?
A Privacy Policy is a set of regulations governing the way in which
an organization collects the data, stores the data and grants access
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permissions to access the data. The policy is responsible to protect
the confidentiality of the data collected. The data can be either that
of a customer or the organization employees. Data collected varies
from one organization to the other. Typically a privacy policy
ensures the protection of data collected which includes and is not
limited to Name, Age, sex, marital status, contact information,
blood group, Proof of education qualification, ID proof such as
Aadhar / SSN, employment history etc. By definition,[32] A
privacy policy is a statement or a legal document (in privacy law)
that discloses some or all of the ways a party gathers, uses,
discloses, and manages a customer or client's data.
A Privacy Law is important for the organizations to assure its
employees and customers the confidentiality of data collected. No
information collected is to be disclosed without written
authorization.
Hypothetical Case Study: You are the CEO of a Social Media App
company. You are approached by a Digital Marketing Agency
who’d like you to share your customer data with them for the sake
of advertising. What would be your call on sharing data with a
third party? Is there an agreement between your company and the
customers that prohibits information sharing without written
consent from the customer? Under what circumstances is there an
exception to the contract agreement for data sharing? In case the
data request comes from a country’s national security, what are the
protocols to be followed for sharing the requested information?
What amount of customer data can be used from Machine
Learning and Data Science to predict customer sentiments? etc.
Actual Case Study: The Facebook–Cambridge Analytica data
scandal 2018 case,[33][34][35] sparked one of the biggest data
scandal cases with a breach of the privacy policy and customer
confidentiality. Millions of Facebook users' data was collected
without consent by an academic, Aleksandr Kogan, who used it to
build psychological profiles of people by creating an application
which ultimately was used as analytics for political advertising in
campaigns of Ted Cruz and President Donald Trump. In 2018, the
data breach was exposed by Mr Christopher Wylie, a former
employee of Cambridge Analytica. As a consequence, Facebook
lost 119 Billion $ in market capitalization following the scandal
and also led to #DeleteFacebook trend on the internet damaging
the company reputation. Mark Zuckerberg publicly apologized for
the data breach when he testified before congress.
This case study emphasises the importance of ensuring the
stringent regulations of a Privacy Policy and adhering to it, and
also, the consequences that follow in violation of the Privacy
Policy.
Worst Case Analysis: Despite having a Privacy Policy, facebook
breached its own policy and shared data of customers without
proper consent. While Mark Zuckerberg, the CEO of Facebook
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testified before Congress, there were several aspects of the data
breach and the company policies that he wasn’t aware of. This
analysis concludes that as important as it may be to have a Privacy
Policy in place, it is necessary to ensure its implementation is as
stringent as the policy framed.
What is Computer equipment and Internet Usage Policy?
A Computer Equipment and Internet Usage Policy is a set of
guidelines that govern the way in which computer equipment such
as a desktop, laptop, printer, scanner and the Internet are used
when connected over the organization’s Network Infrastructure.
The policy includes and is not limited to the prohibition of access
to Social network sites such as Facebook, Instagram etc., porn
sites etc, limit digital equipment usage such as phones during
office hours to ensure work productivity, prohibit downloading or
sharing of organization’s confidential data across the internet or
via digital equipment etc. By definition, [36]An internet usage
policy provides employees with rules and guidelines about the
appropriate use of company equipment, network and Internet
access which helps to protect both the business and the employee
leading to fewer security risks for the business as a result of
employee negligence.
Hypothetical Case Study: As an HR Manager of a service-based
company you’ve received a complaint from the accounts team
citing the overutilization of company network resources costing
the company more than the standard price. You’ve also recently
come across a few of the employees using their phones connected
to the company network for personal use during office hours. Is
there an Internet Usage Policy in place to prohibit network
resources used for a personal cause? Are tabs maintained on the
number of hours employees spend on social media sites for
unofficial work? Is the company productivity affected by internet
usage by employees? Does the policy prohibit employees from
accessing obscene or illegal websites? Is a flag raised when an
Employee has made an unauthorized download? What are the
regulations and precautions taken against unauthorized
downloads? Is the company printer and scanner being used by
employees for personal unofficial work? In the case of computer
equipment damage, what are the circumstances under which the
employee is held liable? What is the disciplinary action in case of
policy violation? Etc.
Actual Case Study: Doe v. XYC Corp. 2005 case, [37][38] is a case
of misuse of the Internet for inappropriate content by an employee
of the organization. An employee of XYC Corp. had taken
pornographic videos and photos of his stepdaughter "Jill" and was
transmitting the images over the Internet from his workplace
computer. The access to pornographic websites was first noticed
by a network IT Engineer, who confronted the employee to stop
the usage over the workplace network. However, the Network IT
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Engineer never reported the incident to senior management. Over
a year later this was again noticed by a Senior employee who
reported the activity to the Director of Network and PC Services.
However, the director chose not to act as the company policy
prevented the employer from monitoring internet activities. At a
later point of time, the employee was arrested by the police over
child pornography charges, which however happened without the
company’s intervention. During the investigation conducted by
the police, it came to light that the employee was using the
company network to upload pornographic images and videos.
Also, the employee had stored pornographic content on the
workplace computer. The XYC Corp. was sued by the wife of the
employer on charges of workplace network and computer being
used for illicit activities which caused damage to her stepdaughter
“Jill”.
Worst Case Analysis: Despite the Internet Usage Policy XYC
Corp. had in a place wherein employees of the organization were
allowed to [38]"access sites which are of a business nature only,"
that an "employee who discovers a violation of this policy shall
notify [Human Resources]," and that an "employee who violates
this policy or uses the [company's] electronic mail or Internet
systems for improper purposes shall be subject to discipline, up to
and including discharge." the company turned a blind eye on the
illicit activity at the workplace. A proactive and immediate
remedial action in the wake of an illicit activity would have saved
damages caused both to the organization and the victim of the
illicit activity.
What is the Whistleblower Policy?
A Whistleblower Policy is a set of guidelines that defines the
framework for reporting wrongdoings in an organization and puts
an end to it. The policy outlines the reporting mechanism for
reporting illicit activities as well as ensures adequate protection of
the whistleblower both in terms of employment and anonymity. A
Whistleblower, by definition,[39] is a person who exposes secretive
information or activity within a private or public organization that
is deemed illegal, unethical, or not correct.[40] The information of
alleged wrongdoing can be classified in many ways: violation of
company policy/rules, law, regulation, or threat to public
interest/national security, as well as fraud, and corruption.
A Whistleblower Policy is a way of assuring the stakeholders in
the organization that the operations are both transparent and
ethical.
Hypothetical Case Study: You are working as an accountant in one
of the reputed Service Sector Firms. The firm has recently gone
public with an Initial Public Offering (IPO) and is registered with
both SEBI and SEC. You’ve noticed from the records that one of
the employees is using insider data to trade in the market. Is there
a whistleblower policy that allows you to report an incident of
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insider trading? If so, does the policy protect the anonymity of the
whistleblower? What is the scope of the whistleblower once a
report has been made? What is the investigation process followed
by the organization? How are the SEBI and SEC involved as part
of the investigation of the whistleblower accusation? Are the
consequences of false accusations clearly defined in the policy?
Does the policy address the suspension or dismissal of an
employee during the investigation to avoid evidence tampering?
Etc.
Actual Case Study: Royal Mail Group Ltd v Jhuti [2019],[41][22] is
a case of unfair dismissal claimed by the claimant, an employee of
Royal Mail Group Ltd. “Jhuti”, a Media Specialist in the
MarketReach unit of Royal Mail Group Ltd. blew the whistle
alleging that the employees of the organization made irregular
discount offers in respect of “Tailor-Made Incentives” (“TMIs”)
to customers and thus violating the company’s own policies.
However, she was soon pressurized by her Line Manager into
withdrawing her allegations. Soon after which she was dismissed
on grounds of low performance by the Head of Operations who
happened to be coaxed by the Line Manager into believing that the
employee was a consistent low performer and had not followed
the recommended training schedules. The claimant appealed to the
court. The Supreme Court held that a claimant can succeed in a
whistleblowing unfair dismissal claim even when the decisionmaker is unaware of the protected disclosure at the time of the
decision to dismiss and was manipulated by someone else which
in this case would be the Head of Operations manipulated by the
Line Manager into dismissing the employee for low performance.
Worst Case Analysis: The Whistleblower Policy of Royal Mail
Group Ltd. failed to provide adequate protection to the
whistleblower. While the company had the policy in place, the
failed attempt at preventing the pressure that the whistleblower
succumbed to under the line manager which ultimately resulted in
her indirect dismissal for low performance emphasizes the need
for policy monitoring and adequate training to employees to stand
up to themselves without giving in to pressure from the senior
management.

III. CONCLUSION
HR Policies and Procedures are the fundamental pillars on which
the culture of an organization is built. They act as a beacon of light,
a point of reference that guides employers and employees towards
an ethical work culture in the corporate world. HR Policies vary
from one organization to the other. Often, the policies reflect a
company’s culture and values. Google, Coca-cola, FedEx, AMX,
Helcorp. Etc are a few companies with exceptional HR Policies.
This research paper not only emphasizes the need for framing HR
Policies but also lays sufficient emphasis on the details that go into
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them, as the adage goes “ The devil is in the details”. The
Hypothetical Case Studies outline the critical possibilities that
may arise in an organization that lays prominence to the need for
HR Policies. It is important to take note here that the Hypothetical
Case Studies address only a select few possibilities and is open to
a great deal of scrutiny. The Actual Case Studies focus on the need
to frame HR Policies with utmost caution to ensure that the gaps
in the policies framed do not end up as a liability to the
organization. Also, it takes a glimpse at the real world
Employment Law Cases. The Worst-Case Analysis analyses the
point of failure in the HR Policy of the Employment Legal Case,
thus laying emphasis on both the need to frame HR Policies and
to ensure it is ironclad. HR Policies can either be framed flexible
or rigid, however, care should be taken to ensure that the HR
Policies are in compliance with the appropriate State / Federal /
Country laws.
Recommendations: This research provides conclusive evidence
for the need for well-defined and well-framed HR Policies and
Procedures in every organization. HR Policies should be open to
legal scrutiny. Legal Consulting of HR Policies or Policies framed
with legal assistance can help avoid if not all, but at least a few
gaps in the HR Policies. Well-framed HR Policies with a strong
emphasis on implementation can save the company a great deal of
damage both in terms of expensive lawsuits and company
reputation, as the adage goes “Prevention is better than Cure”.
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Abstract- Subclinical hypothyroidism is a common biochemical finding in the general population. It is accidentally diagnosed
and usually presents with mild or no symptoms of hypothyroidism, but it may progress to overt hypothyroidism. Patients with
hypothyroidism are prone to develop cardiovascular disease, which is related to elevated cholesterol and lipoprotein levels in
these patients. Cystatin C is a non-glycosylated neuroendocrine protein,affected by the thyroid state. So this study was
conducted with the aim to measure serum levels of cystatin C in patients with Subclinical Hypothyroidism and to find out
possible relationship between them. In this study 70 cases of subclinical hypothyroid patients along with 70 healthy subjects
(age and gender matched) were enrolled. Cystatin C levels were assessed. Serum Cystatin C levels were decreased in
Subclinical Hypothyroid subjects (P<0.0001) when compared to healthy controls. Study concluded that serum cystatin C is a
valuable marker in subclinical hypothyroid subjects to predict the possibility of development of any cardiovascular
complications accompanying Hypothyroidism.
Keywords: Cystatin C, Hypothyroidism, Subclinical Hypothyroidism.

I. INTRODUCTION
Subclinical hypothyroidism, also known as mild
thyroid failure, is defined as an elevated serum thyroid
stimulating hormone (TSH) level with a normal serum
(1)
thyroxine
(FT4)
concentration.
Subclinical
hypothyroidism is accidentally diagnosed and usually
presents with mild or no symptoms of hypothyroidism, but
it may progress to overt hypothyroidism. Thyroid hormones,
Thyroxine (T4), and Triiodothyronine (T3) play an
important role in all major metabolic pathways by
regulating protein, carbohydrate, and lipid metabolism;
including synthesis, mobilization, and degradation. Patients
with hypothyroidism are prone to develop cardiovascular
disease, which is in accordance with autopsy studies
showing that the atherosclerotic process is increased in
hypothyroidism (2) and decreased in hyperthyroidism. (3)
The impact of Subclinical Hypothyroidism on the
cardiovascular system has recently become an important
topic of research. Increased incidence of cardiovascular
diseases in subclinical hypothyroidism cannot be fully
explained by an atherogenic lipid profile. Thyroid hormones
are physiologic modulators of both tissue oxidative stress
and protein degradation. Oxidative stress increases the
concentration of oxidised Low-Density Lipoprotein (LDL).
Dysfunction of thyroid hormones also causes
significant variations in kidney function. Hypothyroidism
and hyperthyroidism both affect glomerular filtration rate

(GFR), tubular function, renal blood flow, and structure of
the kidney. Hyperthyroidism increases GFR due to
diminishing the peripheral vascular resistance and
increasing the effective renal blood flow and vasodilatation
of the renal blood vessels. Conversely, hypothyroidism
diminishes the GFR by enhancing the peripheral vascular
resistance and diminishing the effective renal blood flow
and vasoconstriction of the renal blood vessels.
Cystatin C, a protein encoded by the CST3 gene, is
mainly used as a biomarker of kidney function. It protects
host tissue from destructive proteolysis by inhibiting the
cysteine proteinases. (4) Recently, it has been studied for its
role in predicting new onset or deteriorating cardiovascular
disease. It has a low molecular weight, and is removed from
the bloodstream by glomerular filtration in the kidneys. If
kidney function and glomerular filteration rate decline, the
blood levels of Cystatin C rise. Serum levels of cystatin C
are a more precise test of kidney function (GFR) than serum
creatinine levels. Cystatin C levels are less dependent on
age, sex, race and muscle mass compared to creatinine.
Several studies have found that increased levels of
Cystatin C are associated with the risk of death, several
types of cardiovascular disease (including myocardial
infarction, stroke, heart failure, peripheral arterial disease
and metabolic syndrome) and healthy aging. Some studies
have found cystatin C to be better in this regard than serum
creatinine or creatinine-based GFR equations. Because the
association of cystatin C with long term outcomes has
appeared stronger than what could be expected for GFR, it
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Cystatin C levels are decreased in atherosclerotic and
aneurismal lesions of the aorta. Breakdown of parts of the
vessel wall in these conditions is thought to result from an
imbalance between proteinases and their inhibitors. Cystatin
C can reflect the severity of coronary artery disease to a
certain extent. Lot of studies have shown significant
difference in Cystatin C levels in hyperthyroid subjects
while only few studies have been done on hypothyroid
subjects especially subclinical ones. The present study was
undertaken to find possible difference in Cystatin C level
among subclinical hypothyroid subjects and healthy
subjects. Secondly, Subclinical hypothyroidism is closely
related to hyperlipidemia; Cystatin C concentration is also
associated with atherosclerotic lesions which are
consequences of hyperlipidemia. Hence, the study also tries
to find out the relationship between Cystatin C
concentration and subclinical Hypothyroidism.
II. MATERIAL & METHOD
The study was conducted on 70 cases of subclinical
hypothyroid patients of both gender and age attending the
OPD of Department of Medicine, J.L.N. Medical College &
Associated group of Hospitals, Ajmer. Diagnosis of thyroid
disorder has been made according to the criteria
recommended by the European Thyroid Association
Guidelines-2013. The results were compared with age and
gender matched 70 subjects acting as controls. Consent from
all the subjects was obtained for the study. Blood samples
were collected from anticubital vein by venepuncture in
plain vials. Serum was separated by centrifugation at 2500
rpm for 10 minutes and stored at - 200 C.
Exclusion criteria- Following cases were excluded:
1. History of
renal disease, cerebrovascular
cardiovascular diseases
2. Thyroid supplementation and anti thyroid agents
3. Diabetes Mellitus
4. Chronic Alcoholism
5. Hypertension
6. Pregnancy
7. Positive clinical history of any Malignancy

or

± SD median (range). Comparison of physical and
biochemical parameters between Subclinical hypothyroid
subjects and Healthy controls was performed using equal
or unequal variance unpaired student t-test for continuous
variables ( as applicable).
All p-values were based on a two sided test of statistical
significance. Significance was accepted at the level of
p<0.05.
III. RESULTS AND OBSERVATION
In this study, the healthy controls were in GroupI and
subclinical hypothyroid subjects in GroupII.
TABLE I: COMPARISION OF BIOCHEMICAL
PARAMETERS IN HEALTHY CONTROLS AND
SUBCLINICAL HYPOTHYROID SUBJECTS
Parameter
(GroupI)
(GroupII) ‘P’ Value*
Healthy
Subclinical
controls
Hypothyro
(n=70)
id subjects
Mean±SD
(n=70)
Mean±SD
3.10±0.42
3.02±0.68
P > 0.05
fT3
(pg/ml)
1.56±0.38
1.39±0.56
P < 0.01
fT4
(ng/dl)
2.15±1.09
9.81±2.47
P < 0.0001
TSH
(µIU/ml)
0.85±0.15
0.73±0.19
P < 0.0001
Cystatin C
(mg/L)
P value <0.0001 is considered Highly Significant (HS), p<0.01 is
Significant(S) while p>0.05 is Non Significant (NS)

10

9.81

9
8
7
VALUE OF PARAMETER

has been hypothesized that cystatin C might also be linked
to mortality in a way independent of kidney function. In
keeping with its housekeeping gene properties, it has been
suggested that cystatin C might be influenced by the basal
metabolic rate. It was found that Cystatin C levels are
affected by the thyroid state, they are increased in
hyperthyroidism and decreased in hypothyroidism. (5)
Thyroid function affects cystatin C level through changes in
the synthesis of cystatin C and its clearance. (6) Some authors
reported that cystatin C levels should be measured with TSH
to exclude primary thyroid disorders. (7)
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6
HEALTHY CONTROL

5

3.1

3.02

3
2.15
1.56

2
Serum Free Triiodothyronine (FT3), Serum Free
Thyroxine (FT4) and Serum Thyroid Stimulating Hormone
(TSH) were measured using Enzyme Linked
Immunosorbent Assay (ELISA). Serum Cystatin C was also
measured using the Enzyme Linked Immunosorbent Assay
(ELISA) technique.

SUBCLINICAL
HYPOTHYROID
SUBJECTS

4

1.39

1
0
fT3 (pg/ml)

fT4 (ng/dl)

TSH (µIU/ml)

Data was recorded in a predesigned performa,
managed in an excel spread sheet and was reported as mean
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Fig.1 COMPARISION OF fT3, fT4 AND TSH LEVELS
IN HEALTHY CONTROL AND SUBCLINICAL
HYPOTHYROID SUBJECTS
Table I shows that the mean Serum fT3 level was
found to be slightly decreased in Subclinical hypothyroid
subjects (group II) as compared to healthy controls (group
I) but the difference was not statistically significant. The
mean Serum fT4 level was found to be decreased in
subclinical hypothyroid subjects as compared to healthy
control and the difference was statistically significant
(p<0.01) while a highly significant increase in mean Serum
TSH level was observed in subclinical hypothyroid subjects
(group-II) when compared to controls (group-I).

0.86
0.84

0.85

VALUE OF PARAMETER

0.82
0.8
HEALTHY
CONTROLS

0.78
0.76
0.74

0.73

SUBCLINICAL
HYPOTHYROID
SUBJECTS

0.72
0.7
0.68
0.66
CYSTATIN C
mg/L

Fig.2 COMPARISION OF CYSTATIN C LEVELS IN
HEALTHY
CONTROL
AND
SUBCLINICAL
HYPOTHYROID SUBJECTS
In subclinical hypothyroid subjects, serum Cystatin C
level was found to be low in comparison to healthy
controls, and the difference was highly significant i.e.
0.85±0.15 vs. 0.73±0.19 (Fig2).
IV. DISCUSSION
In recent years, subclinical hypothyroidism is
unknowingly emerging as a major public health problem in
India and it produces an enormous burden on the economy
of the country as it can lead to adverse cardiovascular
consequences. Many studies have shown that Cystatin C
levels are affected in hyperthyroidism. Very few studies
have evaluated Cystatin C levels in subclinical
hypothyroidism. The present study was carried out to
analyse the role of Cystatin C as a predictive marker for
cardiovascular diseases in subclinical hypothyroid cases.
Based on Table I, the mean serum Cystatin C level in
subclinical hypothyroid subjects (0.73±0.19 mg/L) was
found to be lower than healthy controls (0.85±0.15 mg/L; P
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< 0.0001). Our study is in line with Ye et al. (2013) who
revealed that changes in Thyroid Hormones can cause a
change in Cystatin C levels. Analyzing 520 patients, Yu
Weiguo (2016) found that in patients with hyperthyroidism
Cystatin C is significantly increased and in hypothyroidism
it is significantly decreased. The metabolic rate to accelerate
the formation of nuclear cells and secretion of Cystatin C
may be the direct cause of higher Cystatin C levels in
Hyperthyroid patients.
Our findings have indicated the magnitude of impact of
thyroid hormones on Cystatin C. This is in agreement with
the study by Wiesli et al.(2003).They demonstrated that,
Cystatin C levels reduced in subclinical hypothyroid
patients and changes in Cystatin C levels are reversible, they
further observed Cystatin C values came to normal level in
the same patients after treating the cases to attain euthyroid
state. Others have demonstrated the same effect in overt
hypothyroidism also. Kotajima N et al. (2010) have tried to
elucidate the mechanisms involved in the regulation of
Cystatin C concentration in thyroid dysfunction by studying
the effects of 3,5,3'-tri-iodothyronine (T3) and TGF-β1 on
Cystatin C production in cultured human hepatoblastoma
(Hep G2) cells. These cells are known to express nuclear
T3 receptor & TGF- β1 receptors. And their results appear
to be the first to note that, T3 stimulated the production of
Cystatin C in Hep G2 cells in a dose dependent manner in
vitro.
Ozden TA et al. (2008) also found significantly lower
serum cystatin C levels in hypothyroid group. They
suggested that thyroid hormones have significant effects on
renal hemodynamics, renal handling of salt & water and on
the active tubular transport of Na+, K+ and H+. It is
possible that tubular creatinine secretion is diminished in
hypothyroidism, thereby increasing the serum creatinine
concentrations. They reported a slight decrease in GFR in
patients with hypothyroidism, which improved significantly
after treatment. Thyroid hormones may influence Cystatin C
levels by altering their production rate. Since Cystatin C is
produced at a constant rate that is independent of age,
gender, muscle mass and external factors like inflammation,
they may serve as markers of thyroid function. Also, serum
CysC levels were found to be significantly correlated with
fT4 in hypothyroid and euthyroid status in their study.
These findings indicate that serum Cystatin C levels
may be a marker of thyroid function. The low levels of
Cystatin C in subclinical hypothyroidism and the increase in
serum Cystatin C levels after L-T4 therapy in overt patients
as well as the significant correlation between fT4 and
Cystatin C levels has been also shown in some other studies.
V. CONCLUSION
From the present study it can be concluded that in
Subclinical Hypothyroidism the activity of Cystatin C is
decreased. Similar observations are related with
Atherogenesis i.e. decreased serum levels of cystatin C are
found to be associated with atherosclerotic lesions.
Thus in conclusion it can be stated that the severity of
hypothyroidism together with hypercholesterolemia, may
explain and contribute to atherogenesis. This might have
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diagnostic significance for the prediction of cardiovascular
diseases. Therefore, we recommend screening of serum
cystatin C levels as valuable markers in subclinical
hypothyroid subjects to predict the possibility of
development of any cardiovascular complications
accompanying Hypothyroidism.
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Abstract- The corona-virus (COVID-19) pandemic is the greatest
challenge that we have faced and defining global health crisis of
the current time in India. The World Health Organization, which
has officially declared the outbreak a pandemic, has called on "all
countries
to
continue
efforts that have been effective in limiting the number of cases and
slowing
the
spread
of
the
virus." However, the rest of the country remains under lockdown.
Due to which the country is under lockdown the companies has
been shutdown, people are staying where they are. All the
travelling, tangible business meetings, schools, colleges, hotels
have been prohibited to execute their operations. Work from
Home is the only practice which can help to continue the business
operations and functions. The dynamics of the working
environment have exerted huge pressure on working women as
they need to handle with two full time jobs – one at home and the
other at office. Working women have a difficulty to balancing the
family and work. Work life balance is necessary for women to
cope with the family and work. Thus this research paper focused
on the impact of COVID-19 on the working women and also give
suggestions to balancing their life during pandemic situation. The
native of the research is qualitative research, data collected from
30 working women through telephonic interview. By using
content analysis technique this study revealed some positive and
negative impact on working women like negative aspects are
Workload, Monotonous routine, Stress and Bleak future aspects
and positive aspects are Family time, flexible working hours,
vocational learning and Focus on health. Thus this study will help
the working women during lockdown.
Index Terms- Covid-19, Work Life Balance, Working Women

I. INTRODUCTION

I

n India and many other countries, is a complete lockdown due
to the COVID-19 global health crisis. Families are required to
stay indoors, mostly the women who are bearing the stress of the
situation. While the women can have it work, ambition , family
and a dream home is undoubtedly motivating and positive for
women to strive and do better, but, in these testing times, it’s
causing several women to crack under pressure.
The psychological impact of the corona-virus is worse for
women than men because women are at higher risk due to virus
as per the research by Richmond Foundation, a mental health
organization. This study involved 1,064 individuals and showed
that 48% of them often experienced a sense of apathy and 47% of
the responders were feeling depressed. Woman do two jobs one
from inside the house and another is outside the house. It is

difficult to maintaining the coordination between family and job
for any married women or single mother, it is found that the
disputes are created in the family of working women whether she
is educated or not and have burnt through their savings during this
lockdown . Apart from this, the crisis had forced family time is
generating new creative genres and reminded us that our
psychological wellbeing gets affected. Despite this we are able to
rise to the occasion and help, remain optimistic when we wake up
from this long sleep comfort and take care of each other,
and this long pause, we will be ready to take on the new challenges
with dedication and vigour. Working women spending more time
with family, communication between parents and children, and
between life partners has improved. Thus Work-life balance
assumes be a great significance for women as they are virtually in
two full time jobs - one at inside home and the other outside the
home . During lockdown women often find it difficult to maintain
balance of pressures of work and demands at home. The study of
dispute and problems created due the job in family is popularly
known as “Work-Life Balance.” Marks and MacDermid (1996)
reveled that balanced individuals experienced greater role ease,
less depression
and less role overload their imbalanced
counterparts. Thus it is important that women know to balance
between work and home activities for a happy life during
lockdown to avoid conflicts, stress and misunderstanding. In this
research paper researcher study the impact COVID-19 on
working women.

II. REVIEW OF LITERATURE
Traditionally, the percentage of men as wage earners were
high and women as housewives were low . But now in modern
India, the percentage of dual-earner couples is gradually
increasing and changes in the workforce are go along with
changes in values, and creating a new emphasis on the balance
between work-life and family life (Hall,1990). Work-life balance
assumes great significance for women as they are virtually in two
full time jobs - one at home and the other at office. Working
mothers often have to challenge stereotypes and perceptions that
evolve as a working woman becomes a working mother. Women
often find it more difficult to maintain balance the pressures of
work and demands at home. Working women have to carefully
handle their personal balance and skillfully blend their roles, so as
to optimize their potential in all quadrants of life. To understand it
in a better way, it is essential to review a previous literature about
the women domestic workers which helps to enhance the
knowledge about them in a broader perspective. According V.
Yawalkar& M. Sonawane, 2016 work-life balance was
a
concept including proper prioritizing between “lifestyle” i.e.
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health, leisure, family and spiritual development “ and “work”
and ambition i.e. career . It indicates the importance of work-life
balance for a women was sound and stable family relationship. It
was assumed that attitudes at work was carried over into home
life (Kando and Summers 1971) or that work attitudes affect a
basic orientation towards the self, others and children
(Clark,2001).

III. OBJECTIVE OF THE STUDY
To study the impact of COVID -19 on the working women
job and domestic work balance , researchers intended to study with
the following objectives1. To study the impact of COVID -19 on the working
women.
2. To suggest the recommendations for maintaining worklife balance during lockdown

IV.

METHODOLOGY

Method: The present study primarily aims to describe the
qualitative description of the impact of COVID-19 on working
women. The data are collected in the form of some narrative
description for understanding and deriving necessary
interpretation
regarding
impact
on
women.
Sampling: A purposive sampling is used which is valuable
sampling type for special situations. In the current analysis twenty
working females (age 30-35) were selected. For the collection of
data, telephonic interviewing and close contact of the researcher
with the participants were use.
Tools: A content analysis technique was used to examine
the
information
or
content
and
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symbols contained in written documents or other communication
media
such
as
telephonic
conversation or e-mails .So here, to conduct a content analysis,
some negative and positive impact were. The investigators
identified eight domains – four negative aspect of lockdown
(Workload, Monotonous routine, Stress and Bleak future aspects)
and four positive aspects of (Family time, flexible working hours,
vocational learning and Focus on health) lockdown among the
participants taken into considerations.
Procedure: In the present study the participants were
selected
by
close
contacts
as
everyone
is undergoing this lockdown globally. Participants were working
women and then they were contacted over telephonic interviews
as because social distancing need to be maintained during this
pandemic situation .The nature of the study was explained
properly to the participants and at the same time it was also
mentioned that the information would be kept confidential. Some
positive and negative aspects had been identified that the
participants might show during this lockdown state. The responses
of the selected participants were recorded over the telephone. As
the present study emphasized on qualitative research, content
analysis method had been used to collect the data and interpreting
the texts or content received or recorded from the participants.

V. RESULTS
Objective1. To study the impact of COVID -19 on the working
women.
Table 1 & 2: shows the Negative & Positive impact of
Lockdown on working women

Table 1: Domains of Negative Aspects

Married
working
women

WORKLOAD

MONOTONOUS
ROUTINE

STRESS

BLEAK
ASPECTS

FUTURE

Many
professional
women,
found
it
especially stressful and
difficult because to be
working from home as
well as doing household
chores, other activities
without much support
from their partners, thus
it was added load. Men
who used to go out for
work and children used to
go out for school are at
home
and creates a
demanding situation for
women. As the house is

Covid 19 and the resulting
lockdown has led to a
monotonous kind of a life
people are living the same
day over and over.
Especially the working
women who stuck at home
are juggling between the
household and their office
work requirements .this is
getting
tiresome
and
causing
irritation
and
frustration. Since they are
accustomed
to
their
dynamic office routine ,it is
proving difficult for them to

Women who quit their job
just before the lockdown,
the quarantine has brought
with it an unending streak
of days when they can’t
seek work out. Thus with
no work in hand they
feeling very unproductive
all day and it’s making
scary fact that they are
living in times of pandemic
is adding to the stress. Pay
cut itself brings with a lot of
stress . Due to Stress and
anxiety women are facing
health issues and change in

The struggle does not end here.
Working women single or
married, face a difficult
financial future. A single
mother burnt their all saving
because of jobless, now they
are worried how to pay school
fees, rent and another day to
day expenses. Some women
who are working hourly basis
job worried about their job
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small and people are at
home all the time, which
is creating lack of
emotional space as well.

adjust
to
this
monotonous routine.

new

43

sleep

patterns.

Table 2 : Domains of Positive Aspects

Working
women

FAMILY TIME

FLEXIBLE
HOURS

WORKING

Spending
quality
time with husband, kid’s,
and in laws, having fruitful
conversation with family
members.This
creates
positive
environment
as
they do not get this
opportunity every day.
Communication
with
the
kids
increases,
lowers
lots
of
doubts,
conflicts
misunderstanding
between
couples
as
well
as
other
family
members
and
making
their
relations stronger.

Companies Allowing women
to work from home or offering
them flexible working hours.
Thus women feel peace as fixed
hours to complete the work.

VOCATIONAL
LEARNING

FOCUS ON HEALTH

During lockdown women
who could not grieve in the
busy schedule, now they
have a time to refreshing
past
hobbies by cooking doing
painting,
watching
movies
which
were
not
possible
during
busy
work
and
family activities. Thus they
learn various activities
through online .

Every women wants to fit
but for a working women it
is very difficult to keep fit
with
work.
During
lockdown thus is a good
chance to maintain their
fitness and do health care by
exercising, taking proper
sleep, eating healthy food.
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Objective 2: To suggest the recommendations for maintaining
work-life balance during lockdown
1. The ongoing economic crisis has lead to bleak future
aspects. Untill normalcy is restored, there is constant need to be
in touch with your clients to maintain good rapport. Also, efforts
should be made to speak with colleagues and supervisors to assure
them of your availability in this ardent need of the hour.
2. Women Schedule their working hours and setting up
dedicated times for work so this will help to relax in down time.
3. Prioritize their task correctly so that time to be dedicate
an equal amount of attention to your dear ones and work.
Identifying at what time during the day you are most productive is
your best option.
Taking caring is extremely important, so try to begin your
day with some meditation and recreational exercise, try to spend
time with kids.
5. Women can seek involvment from their respective
partners in reducing their workload which will in-turn enable them
to spend more time together.

VI. CONCLUSION
The analyses of this study are an attempt to understand the
impact of COVI19 on working women. In Indian, women are
rarely given top priority to career and primarily responsible for
their family. This study has revealed that during lockdown
working women do work from home they feel burden of excessive
office and house work. To fulfill family expectations and not
having time for themselves are the prime factors affecting work
life balance of working women. As a consequence many women
suffer high level of stress and anxiety and also do not enjoy
family life. Informal discussions with working women revealed
that those who had family or husband support and flexible work
schedule enjoyed better work life balance. The above findings
have shown the positive and negative consequences of working
women life balance. It also provides suggestion to maintain
healthy work life balance during lockdown.
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VII. LIMITATION OF THE STUDY
Since this study is an action research, so it is conducted in
a pragmatic situation. Due to the COVID-19 pandemic the country
is under lockdown. So the only way to collect data was the
telephonic in depth interview. The sample size is 30 which may
not be applicable to generalize the whole population of the study.
The qualitative data analysis requires time and patience. This
research has been conducted in short of time. The data collection
technique ,i.e. telephonic interview suffered a lot of a
communication, availability of the interviewee and technological
barriers.
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AbstractThe Rohingya refugees are the most persecuted ethnic and religious minority in the world. They are suffering for long time. Many
observers think that the Rohingyas are treated badly on ground of their religious identity. And they have been oppressed by the
Myanmar’s Buddhist military junta for their distinct religious and ethnic identity. But, this study tries to find out the other motives
behind the incident that not only religious and ethnic identity are held responsible for the Rohingya influx in Bangladesh; but also
there are other reasons such as politics and economic interests of the Myanmar’s government. The government intends to attract
foreign investments in the Rakhaine state. They need the land by evacuating the Rohingya people. Thus, they have compelled the
Rohingyas to flee to Bangladesh. To make this happen they occurred crimes, human rights violations and genocide. To carry out this
study, a series of focus group discussions was done. Besides, we have talked to the both documented and undocumented refugees
settled at Ukhia and Teknaf refugee camps. We have also exchanged views with the local people who are suffering tremendously at the
Rohingya influx. The secondary data and interrelated information about the study was collected from Ukhia and Teknaf statistical
office, the office of the United Nations High Commissions for Refugees (UNHCR) and the library of the University of Chittagong.

Index Terms- Rohingya Refugees, Bangladesh, Myanmar, Political Economy, UNHCR, Human Rights, Genocide, Military Junta.

I.
INTRODUCTION
Rohingya influx is one of the important national, regional and global issues in recent time. Many of us make statement on the
difficulty supported their scanty knowledge about the difficulty. Only some has some idea of the political-economy of Rohingya
influx from Myanmar’s Rakhine (Arakan) state to the southeastern part (Cox’s Bazar district) of Bangladesh. What politico-economic
features of Rakhine state and Myanmar normally pushed the Rohingyas to depart their paternal homeland and choose for subhuman life of refugees in Bangladesh? That’s the question which has been described in this research. For many years, the
Myanmar inner circle had declined to just accept the Rohingya, a separate Muslim ethnic group living in western
Burma/Myanmar, mutually of the country's several ethnic groups. Thus, Rohingya people have suffered human rights violations and a
greater part of them are denied of citizenship rights. In 1978, a Myanmar army campaign of killing, rape, destruction of mosques, and
non-secular persecution drove 167,000 Rohingyas across Burma's porous border with Bangladesh (Omi, 2010). Under intense
international pressure, the Myanmar government eventually allowed many of the Rohingyas to return to Myanmar. But during 19911992, again a brand new wave of Burmese repression forced over 250,000 Rohingyas to escape into Bangladesh. Among
them 22000 approximately were also sent back to Myanmar under an agreement. A massive wave of Rohingyas came within the last
half of 2017. In keeping with UNHCR, 2018, the quantity of Rohingyas in Teknaf and Ukhia, sub- districts of Cox’s Bazar district of
Bangladesh, about .9 million. This study is meant to analyze the politics and economics of the Rohingya influx in Bangladesh.
II.

GOALS AND OBJECTIVES

The Bangladesh Government has been very liberal towards Rohingya refugees over the last few decades. However, the government’s
support and resource capacities are placed under massive strain, with new challenges linked to security, pollution, deforestation, and
clashes between local population and refugees.
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The medium to longer-term challenge is to find the ways and means to assist the Rohingya to return to Myanmar. This paper
contributes to the academic literature on politico-economic causes of influx in Bangladesh. The Rohignya issue has become a regional
and global issue; as an example it's posing security threats to not only Bangladesh but also to the South-east Asia, China and Australia.
If the Rohingya issue isn't dealt with utmost sincerity and priority basis, it'll pose not only security threats but also socio-economic and
political threats to several countries of this region. Myanmar’s political stability has significant implications on both South and SouthEast Asia. Thus doing research on the politics and economics of Rohingya influx in Bangladesh is crucial. We all know that
protection of business interests relies on the regime stability and political environment. This research will provide policy
recommendation to defend business interests of South Asia, South-East Asia, and North East Asia and to some extent Asia Pacific
countries. Besides, the study will provide with necessary recommendations to protect socio-political, security and environment, and
human rights of both Bangladesh and Myanmar.
III.

RESEARCH QUESTIONS

In this paper we will focus on seeking answers to the following questions:
1. What happened to the Rohingyas in Myanmar and what made them to flee to Bangladesh?
2. What are the major politico-economic reasons for the Rohingya influx in Bangladesh?
3. Is there any link between the kind of Political System and Economic Model practiced in Myanmar?
4. What are the political aspects of Myanmar that forced the Rohingya Muslims to flee to Bangladesh, a Muslim majority neighboring
country?
5. What are the economic imperatives for the Myanmar regime to force the Rohingyas to evacuate their lands and homesteads?
IV.

HYPOTHESES

A learned guess on the relationship between two or more variables is named hypothesis. This study is principally concerned about the
vulnerability of the Rohingya people because of political and economic situations created by Myanmar government, their army, and to
some extent, a bit of Buddhist. The hypothesis for this research will therefore, target the event model that needs acquisition of land
and other natural resources in Rakhine state which led the Myanmar military rulers to be aggressive against the Rohingyas. This
will be one amongst main religious activities of the explanations for such a mass influx in Bangladesh. Religious difference and hatred
to Rohingya Muslims is another political factor that forced the Rohingyas to escape to Bangladesh. Besides, Rohingyas
were empty their citizenship rights by the Burmese government. The military maltreated Rohingya people due to their religious beliefs
and ethnic identity. So, the Myanmar’s government wanted to induce remove them. Myanmar’s nationalism features a heavy influence
of Buddhist religious component which cannot accommodate the Muslim Rohingyas for historical and spiritual reasons. To pursue this
study, these two variables, (political and economic causes), of Rohingya influx to Bangladesh are studied. The Rohingyas should be
evicted to amass land. Thus, economic model of land for the state of Myanmar and industrialization to draw in foreign
investment are studied.
V.

MATERIALS AND METHODS

The study has started with preparing community profiles to find out details of the community people. But the centerpiece of our
methodology was collection of information from key informants through a survey. Initially primary information from key informants
was collected on the politico-economic causes of Rohingya influx in Bangladesh. We have drawn community maps and involved
in focus group interviews. Refugees living outside the camps from different locations were selected randomly for interview.
Secondary data and interrelated information about the study was collected from the Upazilla statistical office of Ukhia and Teknaf, the
UNHCR office and also the libraries of the University of Chittagong. Local newspapers, magazines and other reliable sources on
Rohingya refugee issue were studied.
VI.

LITERATURE REVIEW

Myanmar considers the Rohingya as illegitimate migrants in Northwestern a part of Rakhine State (NRS) and, as such, they're not
granted basic citizenship rights (Azad &Jasmin, 2013, p. 26). There’s an oversized body of literature on the history and development
of issues involving the Rohingya (Ahmed 2010; Alam 2012; Brooten 2015; Deppermann 2013; Haque 2016). On 25 August 2017,
activists of the Arakan Rohingya Salvation Army (ARSA) attacked 30 police security posts, provoking a violent reaction from the
protection forces. In line with Medecins Sans Frontieres (MSF), a global medical humanitarian aid organization, at least 6,700
Rohingyas and 730 Rohingya children under age of 5 were brutally killed during the violence (MSF 2017). Amnesty International
estimated that Myanmar defense forces and police forces raped and sexually ill-treated Rohingya women and girls. In line with the
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human rights organization, a minimum of 288 villages located within the northern part of Arakan were partially or totally demolished
by fire in late August 2017 (Amnesty International, 2018). Over 655,000 Rohingya fled to Bangladesh during the months after 25
August 2017. Before August, an estimated 307,500 Rohingya refugees were already living in refugee camps. Reports show that the
Myanmar military committed serious human rights violations, crimes against humanity, genocide, and group action (Martin,
Margesson& Vaughn 2017, pp. 1-2).

VII.

THEORETICAL FRAMEWORK/ POLITICAL ECONOMY OF ROHINGYA INFLUX IN BANGLADESH

In academic research, conceptualizing the subject establishes a justification for the research (Radhakrishna, Yoder & Ewing, 2007).
A conceptual framework, defined as a group of interrelated concepts and concepts forms the idea of interpretations and conclusions
(Berman, 2013, p. 2). It helps develop the goal of the study, advance thesis questions, choose appropriate approaches, and recognize
probable limits of the research (Lederman & Lederman 2015, p. 597; Le Compte and Goetz, 1993). Creswell (2013) argues that
the literature review provides a concrete foundation for developing frameworks for research.
The international organization Conventions of 1951 and its Protocol of 1967 define a refugee as a person who is forced to escape their
native country across a global border because of oppression, social disturbance, or war. Affected states and also the UNHCR decide an
individual’s refugee status through an administrative process (George 2009, p. 34). Often, refugees effectively become stateless
people, because they can't return their homeland for horror of reprisals or ongoing persecution. Historian Joseph Reese Strayer argues:
“A man can lead a rationally full life without a family, a permanent local residence or a spiritual attachment, but
if he's stateless he's nothing. He has no rights, no security and small opportunity”(The Lancet, 2016, p. 217). Vas Dev (2002, p. 3)
states that a society is any independent nation which by proactive choice or through incapability to act accepts asylum seekers and
permits them to reside on their land on short or long-term basis. In line with the Administration for Refugee and Return AffairsEthiopia (ARRA), host communities is welcoming of refugees and sleep in relative harmony, upholding the rights of refugees and
sharing natural assets (ARRA 2011, p. 34). However, in some situation the host people exhibits an unhelpful response because
of discontent with the impact of refugees on the local economy, social and political life, and security and safety (Vas Dev 2002, p. 4).
An individual may commit to shift to a different country for various reasons and under different situations. Migration occurs on
ground of financial factors, and for socio-cultural, environmental and political reasons (Parkins 2011, p. 12). Often, people are forced
to migrate because of religious and ethnic conflict, war, and poverty (Grinvald 2010, p. 17). The term refugee and migrant are
sometimes used interchangeably; however, the two terms have different meanings. The UNHCR (2018) states that: the definition of
refugee is one that has been enforced to escape his or her motherland thanks to harassment, war, or violence. A refugee features
a justifiable fear of persecution for reasons of race, religion, nationality, political ideology or membership during a particular
social/political group. Presumably, they can't return home or are terrified to try to so. An individual who moves from one country to a
different trying to find improved opportunities, as an example service or living conditions, is defined as a migrant (Sengupta, 2015).
The Universal Declaration of Human rights (UDHR), adopted by the UN General Assembly in 1948, specifies in Article 14(1) that:
“everybody has the lawful right to appear for and to require pleasure in other countries asylum from persecution” (UN n.d., p.1). This
can be the elemental right that defends people from persecution. The convention of 1951 and also the Protocol of 1967 include the
essential definition of a refugee, their status within the host country and also the state’s responsibility in alliance with the UNHCR
(Jastram&Achiron 2001). As per Article 33 (1) of the Convention of 1951, a contracting country cannot decline entry of a refugee or
force their return to areas where life or independence is endangered thanks to nationality, religion, race, or membership of any specific
group. As a member of the UN, Bangladesh is obliged to support these international laws and meet its obligations toward Rohingya
refugees (Mohammed 2011; UNHCR 1992). From a humanitarian viewpoint, Bangladesh provided for the Rohingya’s basic needs in
accordance with international refugee law after allowing refugees to enter and reside in.
VIII.

POLITICAL CAUSES OF ROHINGYA INFLUX IN BANGLADESH

The Rohingya clash is an ongoing conflict within the northern division of Myanmar's Rakhine State characterized, by sectarian
hostility,between the Rohingya Muslim and Rakhine Buddhist communities; an armed attack on Rohingya minority people by
Myanmar's military, and rebel attacks by Rohingya separatists in Buthidaung, Maungdaw, and Rathedaung Townships, which border
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with Bangladesh. The conflict arises mainly on grounds of the religious and cultural differences between the Rakhine Buddhists and
Rohingya Muslim minority. During World war II in Burma (Myanmar), Rohingya Muslims, who were allied with the British Empire
and promised a separate Muslim state reciprocally, fought against local Rakhine Buddhists, who were sympathetic of the
Japanese occupying forces. Following independence in 1948, the newly created union government of the mostly Buddhist Burma
deprived the Rohingyas of their citizenship rights subjugating them to wide range of systematic discrimination within the country.
This has broadly been compared to serious human rights violations (BBC News. 9 October, 2016).
By several international academics, analysts, and political figures including Desmond Tutu, a famous South African anti-apartheid
activist (Far Eastern Economic Review, 2017). From 1947 to 1961, Rohingya mujahideen fought Burmese military in an attempt to
own the predominantly Rohingya geographical area around the Mayu peninsula in northern Arakan (Rahkine State) to
realize autonomy or independence in order that it may well be united by Pakistan's East Bengal (now Bangladesh) (Yegar, 1972).
During the late 1950s and early 1960s, the Mujahideen lost an outsized amount of their forces and support, resulting the bulk of them
surrendering to the Burmese military (Pho KanKaung, May 1992). Within the 1970s the Rohingya pro-independence movements
emerged from remnants of the Mujahideen, and also the combat/fight culminated with the Burmese administration beginning a
large armed operation named Operation Dragon King (Naga Min) in 1978 to drive out the Rohingyas, the so-called
"foreigners". Within the 1990s, the well-armed Rohingya Solidarity Organization (RSO) and Arakan Rohingya Islamic Front (ARIF)
emerged because the main Rohingya rebel groups came to the Burmese authorities alongside the Bangladesh–Myanmar border. The
Burmese government responded militarily with Operation Clean and delightful Nation, but did not disable the RSO. In October 2016,
Burmese border posts along the Bangladesh–Myanmar borders were attacked by an extra radical group, Harakah al-Yaqin, leading
to the deaths of a minimum of 40 combatants (Radio Free Asia, 2017). It absolutely was the initial key resurgence of the clash since
2001. Combating erupted again in November 2016, bringing the 2016 toll to 134, and for a second time on 25 August 2017, when the
Arakan Rohingya NGO (formerly Harakah al-Yaqin) launched coordinated attacks on 24 police posts and a military base that left 71
dead. A subsequent military crackdown by Myanmar provoked the Office of the U.N. diplomat for Human Rights (UNHCHR) to
examine the difficulty. The UNHCR released a report on 11 October 2017 detailing the Burmese military's "systematic process" of
driving many thousands of Rohingyas from Myanmar "through frequent acts of humiliation and aggression" (Cumming-Bruce, Nick,
18 September, 2018).
The Rohingyas uphold that they're indigenous to western Myanmar with an inheritance of over a millennium with influence from the
Arabs, Mughals and Portuguese. The Rohingys argue that they're descended from natives in pre-colonial Arakan. In history, the region
was a sovereign Kingdom between Southeast Asia and also the Indian subcontinent (Ghosh, Partha S. 23 May, 2016). The position
of the Myanmar government, on the opposite hand, is that the Rohingyas don't seem to be a state "indigenous race", but are illegal
immigrants from bordering Bangladesh. It argues that the Muslims of pre-colonial times are now called Kameins which the Rohingya
contemplate their history, civilization and culture with the history of all Muslims in Arakan to require ahead its separatist
agenda. Additionally, Myanmar's government doesn't allow the term "Rohingya" and prefers to sit down with the community as
"Bengalis" during a derogatory manner. Rohingya advocacy groups, like the Arakan Rohingya National Organization
(ARNO), impose their right to "self-determination within Myanmar (Leider, Jacques, 2013).
IX.

ECONOMIC CAUSES OF ROHINGYA INFLUX IN BANGLADESH

According to Binoda Mishra, head of the Centre for Studies in Diplomacy and Development (CSIRD) in India, "China supports
Myanmar to stay its influence built over three decades of giant development aid and supply of military hardware, India supports
Myanmar to play catch-up and make influence partially by development financing and to a specific extent by playing on civilizational
linkages supported the common Buddhist legacy. And both India and China connect the Burmese military the maximum
amount because the country is vital to India’s “look East' policy and China’s Belt and Road Initiative. China is Myanmar's northern
neighbor and friend (Nations, AP at the United, 24 October 2018)”. China has been investing within the Kyauk Phyu port which
could supply a pipeline from the Bay of Bengal to Yunnan. As a part of its "One Belt, One Road" program, China has made heavy
investments in Rakhine state, including development of China's cost-effective critical first-ever seaport on the ocean within
the predominantly-Rohingya coastal region of Rohingya community of Maungdaw, providing a much-shorter route to the ocean for
land-locked Central and Western China (The Guardian, September 2018). China also has taken plans to open up Rakhine state
which is commercially important in other ways. With China's economic involvement in Rakhine state requiring collaboration with the
Myanmar military forces and government, China helped Myanmar by using its veto power within the U.N. SC to guard Myanmar
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10209

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

49

from any strong U.N. action over the Rohingya issue. Instead, China has stated that the answer to the Rohingya problem is ensuring
more development in Rakhine state (Guardian, September 2018). On Revolutionary Organization 17 November 2017, China
declared that it might send government minister Wang Yi to Myanmar and Bangladesh with a proposal to hold Beijing's control over
the area and mediate the issue of Rohingya refugee catastrophe (The independent, 11 November 2017). India like China has
also secured Myanmar’s military government over the crisis. But India has become modest in its support to Myanmar (Guardian,
September 2018). In accordance with, South China Morning Post, India invested in the Rakhine's Kaladan project to
connect Northeast India to the Bay of Bengal. Because of the entry of over half 1,000,000 refugees, both Bangladesh and India fear of
what they call the "jihadi nexus" (South China Morning Post, 2018). The Indian Ministry of External Affairs stated: "We stand by
Myanmar government within the hour of its emergency, we strongly denounce the terrorist attacked on 24–25 August and condole the
death of policemen and militia, we'll support Myanmar in its battle against terrorism" (The South China Morning Post,August,
2018). This was occurred on a daily basis following an ARSA attack on 30 police and armed guard posts. Myanmar claims that this
attack "triggered” it’s cruel counter-retaliation that has driven quite half 1,000,000 Rohingyas into Bangladesh. Major General
Gaganjit Singh, former Deputy Chief of India’s Defense intelligence service, asked:"What if ARSA terrorists perform an attack on
Indian ship on the Kaladan river or try revenge on parts of the Yunnan-Kyauk Phyu oil-gas pipeline because the (pro-independence
group United Liberation Front of Assam, ULFA) want to endanger the Indian state of Assam? Such scenarios can't be discounted”
(The South China Morning Post, 2018).
According to Human Rights Council (2019), Myanmar Economic Holdings Limited (MEHL) and Myanmar Economic Corporation
(MEC), both are owned and influenced by senior military leaders of Myanmar. Among them are Commander-in-Chief Senior General
Min Aung Hlaing and Deputy Commander-in-Chief Vice Senior General Soe Win, both of whom the Mission earlier said should be
investigated and prosecuted for genocide, human rights violations, crimes against humanity and war crimes. MEHL and MEC own a
minimum of 120 businesses involved in everything from construction works to pharmaceuticals, manufacturing, insurance, tourism,
banking and insurance. Both the businesses, together with a minimum of 26 of their subsidiaries, hold licenses for jade and ruby
mining businesses in Kachin and Shan states. Violations of international human rights and humanitarian law including forced labor
and sexual aggression, are perpetrated by the Tatmadaw in northern Myanmar in reference to their business activities (Human Rights
Council, 2019).“Given the scope of Myanmar military/Tatmadaw connection in jade and ruby mining in northern Myanmar,
businesses and customers should conduct sharp with due diligence to make sure that they're not purchasing, selling, trading or
otherwise using jewelry produced or sold by enterprises owned or inclined by the Tatmadaw,” said Mission Expert Radhika
Coomaraswamy (Human Rights Council, 2019). The 111-page report of Human Rights Council, released in Geneva, contains five
annexes that the list of military businesses and foreign and domestic businesses that provide to or like the Tatmadaw and its operations
(Human Rights Council, 2019). The statement details how 45 business companies and organizations in Myanmar contributed over 10
million dollars to the military forces within the weeks following the start of the 2017 clearance operations in Rakhine State. So-called
“crony companies” with close relations to the Tatmadaw later financed development related projects in Rakhine State that further
served the military’s “purpose of re-engineering the world in a very way that deletes the evidence of Rohingya belongings to
Myanmar (Human Rights Council, 2019).The report named two companies, KBZ Group and Max Myanmar, which helped
financially in constructing a wall fence along the Myanmar-Bangladesh border “knowing that it'd contribute to the distress and
anguish related to the effect of preventing the displaced Rohingya population from returning to their homes and land. The report found
that a minimum of 15 foreign firms have venture business with the Military/Tatmadaw, while 44 others have some kind of business
ties with Tatmadaw’s financial conglomerate. These foreign business companies risk causative to, or being connected to, violations of
the international human rights and humanitarian law. At least, they're playing a role in supporting the military’s financial ability. All
companies doing business in or buying goods from Myanmar; and should conduct heightened due diligence to make
sure that they're not benefiting the Tatmadaw (Human Rights Council, 2019).The revenue that these military businesses generate
contribute to tremendous political and economic powers for the Tatmadaw’s autonomy from elected civilian people and also provides
economic support for the Tatmadaw’s operations with their big range of international human rights and humanitarian law violations,”
said Mission Expert Christopher Sidot (Human Rights Council, 2019). Mission Chair Marzuki Darusman said:” Removing the
Tatmadaw from Myanmar’s economic and business activities entails two parallel approaches. Additionally to separating the
Tatmadaw financially, we've to support economic ties with non-Tatmadaw companies and businesses in Myanmar. This may promote
the stable liberalization and development of Myanmar’s economy to a good extent, including its natural resource sectors, but in a
vary way that ensures accountability, equity and transparency for its population (Human Rights Council, 2019).
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According to the (Myanmar Times, August 2019), foreign investors are still keenly fascinated by Rakhine State in spite of overseas
sanctions and international pressure applied in spite of political instability and insurgency. And now the state has enhanced access to
electricity, circumstances are looking better for businesses to come back into the state or expand. Projects linked to China’s Belt and
Road initiative remain a point of interest, with the Kyaukphyu Special Economic Zone (SEZ), which comprises a marine
port, parcel and housing, being a main attraction of foreign direct investment (FDI) into the state (The Myanmar Times, August
2019). The economic park will maintain businesses involved in aquaculture, livestock and garment industries while the deep-sea port
and its conveniences will connect Myanmar with a regional network of economies including China, India and ASEAN countries.
Plans to develop the SEZ were first declared in September 2013 and a consortium led by Beijing-based CITIC Group Corporation Ltd
that incorporated Thailand’s Charoen Pokphand Group Co Ltd was awarded the project in 2015. Though, it absolutely was not until
November last year that a framework accord was signed between the Myanmar governments and CITIC, which also saw the
first price-tag of US$7.5 billion reduced to US$1.3 billion. The Rakhine state chief minister U NyiPu said that among the projects
within the SEZ, Myanmar Bright Prospect International Logistics Co Ltd has proposed to line up prawn farming, support of a jetty
project on Made Island and build a five-star hotel on Ramree Island. There have also been some proposals submitted (The Myanmar
Times, August 2019). Additionally, there are some requests to carry out surveys and permission to amass land,” he said, adding that
the authorities welcome all investors because the state’s growth will create more job opportunities (The Myanmar Times, August
2019). Thanks to the massive FDI involved, the proposals have all been filed to the Myanmar Investment Commission (MIC), which
has the ability to approve the projects. Rakhine’s state minister for development U Win Myint, told the Myanmar Times that the hotel
and jetty projects were supporting projects for the deep sea port project. The five-star hotel project features a predictable cost of
US$38 million while the jetty has an estimated cost of over US$100 million. The state money of Sittwe has also be converted
into a point of interest for investors, with Coast KTMG Development Co Ltd proposal to create a US$38 billion, 7000-acre project
called New Sittwe Myanmar City 2030 having been registered to the MIC (The Myanmar Times, August 2019). A Chinese–
backed Limited Co. . has also submitted a proposal to construct coastal road through the Ponnagyun business zone. U Win Myint said
that for assured projects just like the New Sittwe Myanmar City 2030 project, variety of issues about land ownership will must be
solved initially before the project can run. They need to settle the land disputes first. Then, they have to pass the MIC because
the investment amount is big. He said, “We will do all we are able to do at the national authorities’ level to assist accelerate the
projects” (The Myanmar Times, August 2019). U Than Sin Lwin, director general at the Directorate of Investment and Company
Administration, further assured that business which are involved within the offshore oil and gas industry are always welcome to
invest in Rakhine state. Rakhine is, of course, rich in oil and gas reserves and lots of the other natural resources also. A small
amount of disturbances won’t have a problem in Rakhine state, plenty of opportunities are available in Rakhine if the authorities can
run efficiently,” he said which incorporates seven townships. The violence is contained in Maungdaw (The Myanmar Times, August
2019).
X.

CONCLUSION

Cookson (2017a) argues that if the Rohingya refugees cannot to go back to Myanmar in the next one to two years or perhaps forever,
then the refugee presence will be perpetual and weigh heavily on the socio-economic structure and overall situation of Bangladesh.
Therefore, it can be seen from the literature that the long-term Rohingya presence in Bangladesh for several decades will have serious
negative impact on natural resources and environment, as well as upon the lives of local people and the sustainability of the whole
region (Omeokachi 2013, p. 46; Rahman 2010, p. 237). Existence of Rohingya peoples is one of the major drivers of deforestation in
and around the Cox's Bazar Forest Division. However, repatriation could be a solution for Rohingya refugees, but that issue
completely depends on the Governments of both the countries of Bangladesh and Myanmar. Kabir, (2010) suggested several measures
to resolve cross border disputes with Myanmar including Rohingya problem. Negotiation and international arbitration can be used by
Bangladesh for resolving disputes. However, while the United Nations High Commissioner for Refugees (UNHCR) has been engaged
in providing support to Rohingya refugees in Bangladesh with other numerous International Organizations they can take positive
initiatives to resolve the issue with Myanmar. This is particularly true for Rohingya refugees as accelerating drivers of deforestation in
Bangladesh. The conclusion is that we may have to blame the Rohingya refugees for deforestation or other environmental degradation,
but- at the same time we have to adopt for a sound forest management as well as social welfare and equity. Local elites together with
the political leaders have ample opportunities to interfere in such initiatives.
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Abstract- OBJECTIVE –The objectives of this study was
survival analysis of the clear cell and uterine pappilary serous cell
carcinoma AT AHPGIC
Material methods- A cohort of 39 patients diagnosed and
underwent complete surgical staging for upsc and clear cell of the
endometrium from 2010- 2018were viewed ,followed by adjuvant
CTRT.The Survival analysis using the Kaplan Meyers .Difference
between the categorical data were calculated by chisquare.
RESULTS- We could analyse that overall 5 year survival
analysis both clear cell and upsc, was 57.2%. overall survival
stage III was 33.1% and that of stageIV was 30%. There were no
event in stage1 and stage2.

I. INTRODUCTION

C

lear cell carcinoma of the uterus is the rare subtype
accounting for1-6% of uterine cancers, is characterised
histologicaly by clearing of cytoplasm(1). They present in higher
stage .comprehensive surgical staging is recommended in all clear
cell carcinoma. Aggressive , multimodality of treatment
(Including surgery, chemotherapy,and /or radiation therapy), is
recommended as compared to endometroid carcinomas. Clear cell
carcinomas are geneticaly distinct from endometroid cancer. Clear
cell tumors show similar gene expression profiles regardless of
origin.(2) • Uterine pappilary serous cancer is the most common
prototype of type II endometrial cancer,which accounts for only
10% of all endometrial cancer but is responsible for 40% death in
endometral cancer(3). The most common symptom diagnosed in
UPSC, as is for women with endometrial cancer , is post
menopausal bleeding .This is usually mixed with grade 3
endometroid andclearcell .UPSC tends to occur in older women
.Increase risk is seen africo american women .Upsc is highly
aggressive and more likely to be presenting in advanced stage iii
and iv.(4). Women , on tamoxifen for breat cancer is at a risk of

upsc. Asscociation between BRCA and upsc , is evident in the
emerging data. There is a precursor lesion for, but it may present
late, at advanced stage There are some similarities in serous
ovarian cancer and UPSC such as tendency for peritoneal
carcinomatosis, presenting with ascites, upper abdomnal
involvement and early lymph node involvement (5). The 5 yr
survival for patients with upsc has been reported from 18% to
27%, which is probably due to extra uterine spread in 60 - 70% of
the patients at diagnosis(6) . • Although clear cell serous cancer
constitutes less than 10 % of the endometrial cancers, they account
50% of recurrences and disease related deaths. The most common
presentation in clear cell carcinoma is post menopausal bleeding.
Ther is association of BRCA , ARIDIA with clear cell
cancer.There is increase frequency of clear cell , post radiation.(7)
Diagnosis and work up endomerial biopsy, by pipelle has
sensitivity of 99 %.Ultrasound not reliable for upsc(8) II.

II. MATERIAL- METHODS
Inclusion criteria- 1. all cases of clear cell and upsc of the
endometrium • Exclusion - 1.all endometroid 2.mmmt 3. sarcomas
4. cervical cancers the clinical and pathological data were
reviewed at ahrcc. all the specimen were evaluated by
pathologists. The patients underwent the surgical staging,
histopathology was analysed. Their comorbidities, preop imaging
with respect to endomerial thickness were taken into
consideration. The age , parity, menopausal staus and presenting
symptoms.They were followed over period of 5yrs(60 months),
post surgery post adjuvant ctrt. The survival analysis by Kaplan
Meyers ,the chi –square and the multivand the multivariate
regression analysis done using the SPSS.
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FIG-5

III. RESULTS
Our study analysis revealed that maximum cases of clear cell
in the median age range of 61 yrs , 13 (62% )more than 60yrs.Most
of the clear cell associated with co-morbidities 21 cases(100%).
17(81%) were multiparous.They usually present with post –
menopausal bleeding 20(95.2%) ,few presented with watery
discharge 2(09.5%) Pre –op imaging revealed ,endometrial
thickness of 15 mm was detected in 47.5% , range of minimimum
of 3mm to a maximum of 34 mm recorded. 14(57%) showed a
grade 3. The nodal positive status 12(57%) .On multi –variate
analysis , lymphovascular space invasion and myo-invasion was
found to statistically significant , with a p-value.052 and .065
respectively that affected the nodal status in clear cell carcinoma.
UPSC was, more prevalent in age group of 61 yrs,

multiparous13(76%), median of 61.5 yrs. Most of them was
associated with co-morbidities 8(47%),94% attained menopause
and presented with post menopausal bleeding(100%).The pre-op
imaging showed a median of endometrial thickness of 14.5 mm, 9
(53%) the minimum of 3.5 mm to a maximum of 34mm were
recorded. (66%)12 cases presented with grade311(61.7%) were
nodal
status
positive
in
UPSC.The
myo-invasion
>50%,LVSI+omentum+ peritoneal cytology+, adnexa+, was
significantly associated with nodal positivity in UPSC in
multivariate regression analysis with a p value 0f.03,03,.046,.046,
.022- We could analyse and refiect the survival using Kaplan
Meyers curve i.e that overall 5 year survival analysis both clear
cell and upsc, was 57.2%. overall survival stage III was 33.1%
and that of stageIV was 30%. There were no event in stage1 and
stage2.
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Abstract: Since the beginning of the century, the need for adopting sustainable energy technologies (SET) has
been of concern worldwide. This is because renewable energy sources have significant potential to contribute to
the economic, social and environmental sustainability. However, despite the practical and convincing
technologies on sustainable energy, the adoption rates have been quite low especially in resource constrained
nations and communities. The effects have been greatly felt by humanitarian actors, host communities and
refugees. The purpose of this study was to determine the adoption rate of sustainable energy technologies in
Kakuma refugee camp. The study adopted concurrent descriptive cross sectional research design. Both simple
random and purposive sampling methods were used to sample respondents for questionnaire administration and
key informant interviews respectively, while census was adopted for focus group discussion and observation.
Data was analyzed descriptively using SPSS. Descriptive results were presented in tables and charts. The
results show that majority of the respondents were effectively sensitized on cooking and lighting sustainable
energy technologies. About 64% and 36% of their time is spent on cooking and lighting respectively, with all
(100%) households owning firewood cook stoves, followed by charcoal cook stoves (65%) and kerosene stoves
(55%). Only 30% of the household owned LPG cookers while those using alcohol and solar cookers were 8 and
5 % respectively. The average adoption rate for cooking and lighting using sustainable energy technologies was
30% and 64% respectively. Despite spending majority of their time (64%) cooking, the adoption rate for SET
was only 30%. The average adoption rate of SET in the camp which is the sum of the weighted averages of
household adoption rates for cooking and lighting was established as 40.39%.

Keywords: Adoption rate, sustainable energy technologies, kakuma refugee camp, cooking, lighting,

Introduction
Energy services are of critical importance to displaced people, many of whom live in temporary shelters
exposed to extreme temperatures. Many countries with large numbers of displaced people already suffer from
wider resource stress that manifest for example in deforestation and energy poverty. Thus, additional
competition for fuel can exacerbate tensions between local and displaced communities (Grafham, 2015).
Because of its efficiency, sustainable energy (SE) technologies can transform the situation if its adoption is
escalated especially in humanitarian communities. Sustainable energy sources improves access to energy and
reduce emissions of greenhouse gases (Hulme, 2009) and may create local socioeconomic development
opportunities (Morales, 2017). Adopting sustainable energy is a crucial factor in achieving the UN’s
Sustainable Development Goals (SDGs) set forth in the 2030 Agenda.
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Current state
Energy needs in humanitarian settings present complex social, development, and logistical challenges that
require a robust solution. Around 90 per cent of the displaced people living in camp settings, don’t have access
to electricity and 80 per cent rely on traditional biomass for cooking that include wood, charcoal or animal
waste (Grafham, 2015). Providing sustainable energy has long been a major challenge for local authorities,
humanitarian agencies, local communities and refugees themselves (Lahn, 2015). Refugees generally have
limited access to sustainable solutions. Most depend on insufficient humanitarian agency monthly supply of
firewood or have to travel long distances to collect firewood.
This exposes, especially women and girls to the risk of attack or sparking conflict with host communities
(UNHCR, 2016). The frequency of firewood collection was found to be an important proxy in both the refugee
and host community groups for exposure to gender based violence (GBV) with evidence suggesting that there
may be a reduction in the exposure to GBV with a reduction in the frequency of firewood collection
(Rosenbaum, et al., 2015). In addition, the inefficient use of energy by displaced people in the world is a cause
of premature death for 20,000 displaced people each year ( Lahn and Grafham, 2015).
In order to ensure safe access to fuel and energy, a set of activities that addresses the root causes of energy
challenges in these contexts are required to help protect both people and the environment. A World Food
Programme (WFP) initiative in Darfur, proved successful in limiting gender based violence and harassment,
with 86% of women reporting less or no harassment as they switched from collecting firewood to using
briquettes, improved stoves, and safer livelihood activities.
In many cases, host governments are recognizing the environmental damage and are now pushing for change,
banning in-kind firewood distribution or requesting humanitarian agency support to transition refugees to
alternative fuels (Mallet, 2016). Increased adoption and diffusion of Renewable Energy Technologies (RET) is
critical in this context (Stern, 2007). The appeal of renewable energy has risen due to its potential for reducing
dependence on energy imports (Valentin, 2011). At the same time, renewable energy offers possibilities for
generating local environmental and health benefits along with the facilitation of energy access (Mahapatra and
Gustavsson 2008).
However, there is limited policy and practice on sustainable and clean energy provision within the humanitarian
community (Chatham House, 2015). This means that the energy needs of millions of displaced and
refugee people are being met inadequately (GIZ, 2017) and inefficiently (Bailey, Lahn & Grafham, 2017), and
not through the most effective or carbon-efficient interventions (Bensch, 2016). Globally, 87.9 % of refugees
and displaced people cook with biomass in camps, 98.5 % of refugees and displaced people are off-grid in
camps and refugees and displaced people spend a total of $ 3,229 million annually on energy (MEI, 2018).
Further, according to Bensch, (2016) only 11% have access to sustainable energy and the immediate benefit of
sustainable energy through improved lighting and efficient cooking and heating.
Several challenges exist for long-term energy planning in humanitarian settings. One of the main challenges to
providing durable solutions of energy access to displaced populations lies in the different approaches taken by
humanitarian and development actors (Gunning, 2014). On the one hand, humanitarian agencies try to meet the
acute needs of refugee populations in the fastest possible way, mostly providing free resources directly to the
populations (Morales, 2017). Another common challenge is the legal status of the refugees that result in lack of
accessing work permits. In other cases it is the political instability and local political leaders seeing sustainable
energy access in humanitarian settings as a threat to the stability of their own countries because it indicates that
the settlements are becoming formalized (Franceschi, Rothkop & Miller, 2014).
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Over reliance on biomass fuel sources drive refugees into clearing trees and vegetation cover. A Kenya Forestry
Research Institute report indicate that formation of Kakuma Refugee Camp led to depletion of trees and
vegetation cover in the region, causing massive devastation of environment (KEFRI, 2008) . Absence of
sustainable fuel supplies also impact negatively on nutritional standards as refugees barter-trade away their
limited food rations with local charcoal (WFP, 2010).
Theoretical underpinning
The theory of planned behavior (TPB) and the the theory of reasoned action (TRA) are some of the most widely
cited and applied behavioral theories. TPB consists of three conceptual determinants of the adoption of a new
technology, these include the attitude towards the technology, social factors like the perceived social pressure
on either to use or not to use the technology and facilitating conditions such as availability of government
support and technology support. According to Brown, Massey and Burkman (2002) the theory states that both
attitude and social factors are important determinants of peoples intention to adopt technology.
The theory of reasoned action on the other hand provides a model and explains how and why attitude affects
behaviour (Ajzen & Fishbein, 2017). According to the theory, intention to perform certain behaviour precedes
the actual behaviour. This intention is known as behavioral intention, and comes as a result of the idea that
performing behaviour will lead to a specific outcome (Azjen &Madden, 2016).
The TRA is applicable in this study to conceptualize human behavioral pattern in a decision-making process on
selecting a suitable sustainable energy solution. It is helpful in predicting that decision by refugee households to
select the most favorable sustainable energy technology is pegged on behavioral intentions, which are a
function of an individual’s attitudes. The subjective social norms surrounding the performance of sustainable
energy, the individual’s perceptions of ease with which the cooking can be performed with different fuel
choices and the individual’s attitudes on different cooking and lighting.
Information gaps
Despite extensive research in the area of sustainable energy, majority of these studies have been carried out by
humanitarian agencies whose findings are based on an insider’s eye in line with donor funding opportunities. A
study by Mamuye, Lemma, Woldeamanuel, (2018) focused on gender aspect influence on adoption of
improved cooking stoves which was narrow in scope since it studied a single aspect of wider renewable energy
drivers. Further the study was carried in an Ethiopian and not a Kenyan context. The study by Jan et al. done in
Pakistan and Troncoso et al. in Mexico were done in a different setting distinctive from Kakuma refugee camp
in Kenya.
A survey by Lahn and Grafham, (2016) on the influence of aesthetics on adoption of solar power found out that
the aesthetics of solar panels was mentioned by 40% installers as a key factor when selecting a panel to
recommend to homeowners. However, the study targeted home owners who are endowed with resources unlike
refugees who rely on humanitarian aid. This study sought to fill the gap by assessing holistically the
determinants of adoption rates of Sustainable energy technologies in Kakuma refugee camps.
Majority of literature employed only applied qualitative methods to draw findings and conclusions. This has
limitations. This study adopted concurrent descriptive cross sectional research designs to produce findings
which are more informative. Despite an increase in the number of energy-related activities in recent years, there
appears to have been limited literature of their impacts on the refugee setup. There is however huge literature
confirming that sustainable energy offers a good and sustainable potential to contribute to the energy needs of
modern society if improved production and consumption technologies are used.
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Access to modern energy is a basic human need, but more so for displaced people who are more disadvantaged
often due to inadequate access to safe, secure and reliable energy. In refugee camps, sustainable energy
solutions will not only generate many benefits for camp inhabitants, but hosts, camp operators, and for the
environment as well. Appropriate energy technologies properly delivered offer opportunities for improving
conditions and self-reliance of refugees. While SE technologies are available adopting them has been a major
challenge for humanitarian actors and refugees themselves yet there exists limited empirical studies to address
this concern. A better comprehension of the refugees actual situation is needed and yet a few studies address
this crucial issues. The goal of this study was therefore to determine the adoption rates of sustainable energy
technologies in Kakuma refugee camps.

Research Design
This research adopted concurrent descriptive cross sectional research design. The choice of this research
method was primarily to collect qualitative data to illustrate quantitative findings. This enabled the researcher to
collect both quantitative and qualitative data that focused on generating detailed information regarding the key
aspects.

Study Population
As of August, 2019 Kakuma refugee camps had 191,500 refugees (UNHCR (2019) out of which 1000 formed
the study population. Further, the study did a census to 13 zonal leaders in the camps for focused group
discussions, selected 29 lead persons drawn from UNCHR implementing agencies and did a census for 10
sustainable energy market organizations.
Sampling Strategy and Sample Size
The current study employed simple random sampling technique to sample refugees in Kakuma refugee camps.
Purposive sampling was used to select UNHCR implementing partners. In choosing the sample for FGDs, and
observation, census was used. The Slovins statistical formula was employed to obtain the study sample size as
follows.

Where; n= sample size, N=Population, e = level of precision
n=1000 / (1+1000 (0.05)2) = 286 respondents
For focus group discussion, census design was used since the population of interest was smaller. However for
interview, 29 lead persons drawn from 42 implementing partners in Kakuma.

Data Collection Instruments and Procedure
Primary data was collected using questionnaires, interview, focus group discussion guide and observation
checklist which were administered by the researcher with the help of research assistants. Quantitative data was
collected by use of structured questionnaire. The questionnaires were constructed with closed and open-ended
set of questions with a five-point Likert scale and administered to 286 respondents. The research instruments
were first pilot tested in a study involving 30 refugees drawn from resettlement camps that were not part of the
sampled population. The pilot study was undertaken to gain feedback on clarity and validity of the instruments
and time taken by respondents.
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For open-ended questionnaires the respondents were required to use their own words to answer questions,
whereas in closed-ended questionnaires pre-written response categories were provided. The questionnaires were
administered using ‘drop-and-pick’ method. This provided convenience and efficiency in the process of data
gathering. For Key Informant Interviews, an interview schedule was used to conduct a set of the oral questions
during the interview. Before the interview, the interviewer gained a rapport with the respondent. The
respondents answered identical questions at individual level to maintain confidentiality and to control bias
among the respondents.
Two focus group discussions comprising 7 and 6 zonal leaders respectively were used to explore their ideas on
ownership and adoption of new cooking and lighting technologies. The topics for discussion were modeled
from the research questions, questionnaires and interview schedule.
Observation was used to explore the SE technologies in the Kakuma market place where all the 10 SE market
organization were visited, observed and photographs taken.
Secondary data was used to supplement the primary data collected and identify critical grey areas the study
sought to fill. The sources of data reviewed included journals, publications, online reports and statistics from
the government ministries such as energy and donor agencies working in Kakuma refugee camp. The secondary
data was useful in corroboration of the study findings.
Data analysis
Quantitative methods of data analysis were used to analyze the data collected. Quantitative information was
analyzed through statistical procedures. Pearson’s correlation analyses was used to explore the relationships
among determinants of adoption rates of SET and SET adoption rates. The adoption rates of SET were determined
as follows:
…………………………………………………………….(3.1)

Where
Aset is the adoption rate for SET
Wc is Cooking weight
Ac is adoption rate of SET in cooking
Wl is lighting weight
Al is adoption rate of SET in lighting
Weights were determined based on the average duration required for cooking and lighting as obtained from the
field where

……………………………………………………………………(3.2)

……………………………………………………………………(3.3)
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Where
Tac is the average time the household spends in cooking
Tal is the average time the household spends in lighting
The adoption rates for cooking was determined in % based on the field data as follows:
……………………………………………………………(3.4)

Where
CC is % of time cooking with charcoal
CE is % of the time cooking with ethanol
CL is % of the time cooking with LPG
The adoption rates for lighting was determined in % based on the field data as follows
…………………………………………………………….(3.5)

LB is % of time lighting using battery torch
LR is % of time lighting using rechargeable torch
LS is % of lighting using solar home system
Qualitative data generated from the interviews, FGDs and observation were used to illustrate the quantitative
findings.
Data presentation was done by the use of charts, percentages and frequency tables. Inferential statistics were
used in drawing conclusions

Results and Discussion
Awareness of sustainable energy technologies
Awareness was considered important as it influences the adoption of sustainable energy technologies. The
results showed that 93% and 85% of the respondents had been sensitized on cooking and lighting sustainable
energy technologies while 87% of the respondents had been sensitized on both lighting and cooking sustainable
energy technologies. The results indicate the respondents have been exposed to sustainable energy technologies
and thus can make informed responses. One informant remarked that;
Majority of us have been introduced to modern cooking technologies that use less energy and do not
produce smoke thus good for our health. Also many private companies have sensitized us on their
products such as D- light that is being used by a good size of refugee household.
Effectiveness of sensitization on sustainable energy technologies is demonstrated by the fact that 98%
understands the basis of sustainable energy. This implied that majority of the respondents had exposure
expected to enable them access requisite information and knowledge about sustainable energy technologies.
This further explains that the sensitization focused on the key drivers for sustainable energy technologies that
include human and environmental health. One key informant said that;
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The sensitization programs by SNV are geared toward understanding what is sustainable and what is not
sustainable. They actually provide manuals on the health and environmental benefits of cooking and lighting
sustainable technologies.

It was observed that the respondents had training materials that detailed the benefits of clean cooking and clean
lighting. Based on a focus group discussion it was evident that most of the respondents sensitized understood
sustainable energy technology as they could identify sustainable technologies in the context of the camp
settings. One of the discussants remarked that:
In the camp, the most appropriate lighting solution is a 3 bulb solar home system to cater for the light
requirement in the bedroom, kitchen and family common area. This can be afforded by majority of the
families if the initial payment is converted to PAYGO plan
These findings are corroborated by Akinwale and Adepoju, (2019) who showed that creating awareness and
knowledge about renewable energy, adequate government policies, trust, peer-effect, development of renewable
energy markets and technology acceptance factors are all positive and statistically significant in influencing the
willingness to adopt renewable energy technologies among the micro and small enterprises.

Time Spent on Cooking and Lighting
Time spent on cooking and lighting was considered important as a weighting factor in determining household
adoption rates. Results show that the average time spend in cooking is seven hours that represents 64% of the
time energy is required in a household for cooking and lighting while the average time spend in lighting is four
hours that represents 36% of the time energy is required in a household for cooking and lighting. Many factors
explain why there is much time spent in cooking including time spent to gather fuels, inefficient cook stoves
and the fact that cooking energy is used for other social benefits like heating and family gathering round fire
places. During an interview one key informant remarked that;
While the firewood distributed to the refugee serves for their cooking needs, also serves other indirect
benefit like promoting socio cohesion, keeping snakes away and general security.
A report by GIZ, (2017) corroborates the findings with the results that showed the average time taken by the
households to prepare a whole-meal for a house size of 6-8 individuals is 5-6 hours on traditional three stone
oven. According to United Nations High Commissioner for Refugees. (2017b), the household vulnerability
study established the median household size in Kakuma Refugee camps is 6-7 individuals.
Level of Ownership of Cooking and Lighting Technologies
The level of ownership of cooking and lighting technologies was considered in corroborating the findings of the
household adoption rates for cooking and lighting technologies.
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Figure 1: Level of Ownership of cooking technologies among the respondents in Kakuma Refugee Camps

The Kakuma refugee population owning firewood cook stoves is high indicated by 100 percentage. In the
households, 65% of the population own charcoal cook stoves, 55% own kerosene, 30 % own LPG stoves while
only 8 and 5 percent own alcohol stoves and solar cookers respectively. The high level of ownership of
firewood and charcoal cook stoves can be motivated by the fact that the UNHCR provide free firewood to the
refugee as an aid and that firewood and charcoal are readily available from the host community. Low adoption
of the alcohol stoves and solar cookers can largely be explained by the unreliability of the supply of the bioethanol in the market, high cost of the solar cookers and that cookers can only be used during the day and when
there is sunlight.
A study by Stockholm Environment Institute (2016) on the journey to clean cooking corroborates the findings
with its conclusion that the main motivating factors for buying a stove were the prospect of saving money
and/or fuel, added convenience, and the aesthetic and aspirational appeal of the stove.
The duration of stay in the camp was important in establishing its relationship with the adoption rate.
Irrespective of the length of stay in the camp, population owning firewood cook stoves remained high indicated
by 100 percentage. This is largely explained by the fact that firewood is what is provided by the UNHCR as the
humanitarian assistance in energy in the Camps. However, the population owning charcoal cook stoves within
the households varied with the length of stay as indicated by about 89 % for those who had stayed below 5
years and about 48% for those who had stayed over 21 years. One key informants stated that;
The emergence of affordable new cook stoves that uses both charcoal and fire wood has led many
refugee household abandon fire wood cook stoves.
In addition, the population owning kerosene cook stoves within the households varied with the length of stay as
indicated by about 11% for those who had stayed below 5 years and about 80% for those who had stayed for
over 21 years. One FGD discussant remarked that;
The new refugee arrivals are being discouraged from using the kerosene cook stoves in the camps. But
for us who have been here for long and own the stoves and given we can get quantities of paraffin as per
our abilities, we find it difficult to discard them.
The population that owns the alcohol and solar cook stoves is low irrespective of the length of stay in the camp
as indicate by an average of about 7 and 4 percentage respectively.
On the other hand, the population owning tin lamps within the households in camps was found to be high
indicated by 96%. In the households, 85% of the population own battery torch, 60% own rechargeable torch
and only 5 percent own solar home system. The low cost of acquisition of tin lamps and reliability of kerosene
supply within the camps explains the high level of ownership of tin lamps. Moderate ownership of battery and
rechargeable torches is motivated by the aesthetics and relatively low cost as compared to solar home systems.
One FGD discussants remarked that;
Most of us own tin lamps because they are affordable and we can get kerosene amounts according to
our ability. We use torches for security purposes. On the issue of solar home system the high cost is the
limiting factor in acquisition.
Ownership of tin lamps and battery torches remained high across all the year of stay bands while the ownership
of solar home system remained low across all the year of stay in the camp. This is because the tin lamps and
battery torches are relatively affordable to refugee population as opposed to the solar home system. The
affordability contributes to the high level of ownership.
Level of Adoption of Cooking and Lighting Technologies
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The level of use in percentage of time spent using cooking and lighting technologies to address their daily
cooking and lighting needs was used to establish the baseline household adoption rates for cooking and
lighting.

Figure 2: Average Household Adoption Rates for Cooking Technologies in Kakuma Refugee Camps

The population in Kakuma refugee camps meets 60% of their cooking energy needs using firewood, about 25%
of the cooking energy using charcoal, 10% using kerosene and only about 5% using LPG and ethanol
combined. The average household adoption rates of SET in cooking which comprise the percentage of the time
the energy demand is met through charcoal , ethanol, LPG and solar was about 30%.
The figures on the level of use of charcoal compares with the national averages as shown in the Kenya cooking
sector study 2019 where 65% of households in Kenya use wood as the primary cooking fuel. The national
averages on LPG at 19% and charcoal at 10% differ with Kakuma averages due to poor infrastructure that
hinders delivery of LPG, limited distribution channels of LPG and the fact that charcoal is readily available
from the host community.
With regard to average adoption rate for lighting technologies, the population in the camps meet 50% of their
lighting energy needs using battery torches. In the households, 35% of the lighting energy is met using tin
lamps, 10% using rechargeable torches and only 4% using solar home system. The average household adoption
rates of SET in lighting which comprise the percentage of the time the energy demand is met through battery
torches, rechargeable torches, and solar home systems was established as 64%. One FGD discussant remarked
that;
The use of torch batteries is preferred because torches are affordable and batteries provide sufficient
warning sign that allows us time to prepare for replacement. Tin lamps though affordable are being
discouraged by UNHCR and majority of us are heeding to the advises.
The average adoption rate of SET in the camp which is the sum of the weighted averages of household adoption
rates for cooking and lighting was established as 40.39% . This implies on average the households uses SET
40.39% of the time in meeting cooking and lighting needs. The other times 59.61% households use inefficient
fuels to address the cooking and lighting needs. This translates to the length of time the household are exposed
to health hazards and generates green house gases due to smoke as a result of cooking and lighting.
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Descriptive Analysis of Adoption Rates
The population using cooking stoves within the households in refugee camps is moderate as indicated by a
mean of 3.56 and standard deviation of .455. Many factors explain why there is low adoption of cooking stoves
including family size and cost of fuel among others. One key informant remarked that;
The small cook stoves are insufficient for family size 5 and above. We prefer to use firewood on a three
stone fire which can be adjusted to fit our different sizes of cooking pots.
The number that had adopted the use of solar systems for lighting is small as indicated by a mean of 2.47 and
standard deviation of .386. This is explained by the fact that solar technologies have not been regularized and
many refugees have low confidence on their durability. Equally, the high affront cost that is beyond the means
of the many refugees limits the adoption of solar home system. One FGD discussant remarked:
Solar technologies have no common benchmark. Today we have sunken lights, yesterday we had Azuri
light and the list goes on and on. What is the real difference? Which one is better than the other and has
value for money?
Many studies have opined that achieving universal energy access will require policies that address not just the
energy sector (Dieperink, Brand, Vermeulen, 2005) but also regulatory, financial, and infrastructure policies
that lower the cost of grid and off-grid electricity and clean cooking solutions (Pachauri et al., 2013).
The population using solar systems is low as indicated by a mean of 2.21 and a standard deviation of 1.123. The
low level of solar cookers is expected due to the increased time for cooking, unreliability of solar and also
initial cost. One key informants remarked as follows:
Solar cookers cannot be used for all food types and they tend to increase the cooking time and
consequently altering the food taste. To adopt such a technology will also require a shift on the cooking
habits. We take tea at 7am, and if I was to use solar cooker it will require me to wait until 9am when we
have sun and thus getting late for my business.
A research outcome by Bergasse and Paczynski,(2012) corroborates the findings with the study conclusion
that solar cooking can be very effective but has restricted potential, as experience shows that even among users
familiar with solar cookers it generally only meets around 25–33 percent of cooking needs. It relies on high
levels of sunshine and appropriate placement.
There is high usage of solar systems in electronics devices by households within the camps as indicated by a
mean of 4.35 and a standard deviation of 0.699. This could be as a result of increased demand for
communication between refugees and their relatives abroad and multi-purpose nature of telephone for money
transfers, business transactions and information. One FGD discussant remarked:
My telephone must be fully charged at all times to keep in touch with my other members of family in
Southern Sudan. My phone enables me to monitor the peace process in my country and this brings hope
that one day we shall unite.
A study by Hargreeves, (2017), that corroborates the findings concluded that the entry-level solar products are
common, but these meet only the most basic lighting and charging needs.

The study found a high usage of battery for lighting within households as shown by a mean of 4.96 and a
standard deviation of 0.188. This high adoption is largely due to availability of a wide range of sizes of battery
torches of differentiated cost that are affordable within all economic strata’s in the refugee camps. Also this can
be explained by the fact they are easy to use and serve as an emergency lighting option.
One key informant remarked:
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Refugees need to keep touches for basic lighting and in case of emergency. When a woman gets labour
at home where most deliveries occur, it is important to have a touch to ensure safety during delivery.
The study agrees with Global Village Energy Partnership (GVEP) international field survey in Dadaab refugee
camp (2015) which concluded in the Dadaab camps in Kenya, 61 per cent of households rely on no more than a
torch for lighting.

Conclusion

The adoption rate for cooking using sustainable energy technologies is only 30% compared to 64% adoption
rate for lighting, yet the household spent most (64%) of their time cooking compared to only 36% on lighting.
The results of this study may enable sustainable energy market organization design effective strategies to
stimulate adoption of sustainable technologies for cooking as well as for implementing partners to further
formulate humanitarian programs aimed at improving sustainable energy provision in refugee camps. This
study has added to the volume of literature from Africa on determinants of adoption rates of sustainable energy
technology. It also lays foundation for further academic inquiry on diverse facets of humanitarian work in
refugee camps and in the general energy targeting the poor.
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Abstract
The situation that continues to persist with most Africans is that despite the impact of the eurocentric influence,
evidence suggests that the inner motivation to their way of life overwhelmingly remains their African culture.
Adoption of sustainable energy technologies in Africa will continue to be influenced by cultural practices.
Adoption rates are likely to be low especially in resource constrained African communities like those hosting
refugees. The purpose of this study was to investigate the influence of socio-cultural factors on the adoption
rates of sustainable energy technologies in Kakuma refugee camps. The study adopted concurrent descriptive
cross sectional and correlation research designs. Both simple random and purposive sampling methods were
used to sample respondents A quantitative tool was administered on 286 refugee respondents, two focus group
discussions were held, 29 key informant interviews were conducted while 10 observations were made. Data
was analyzed using Statistical Package for Social Science by applying both descriptive and inferential statistical
procedures. The study findings revealed that the predictor variables identified as socio-cultural factors, had a
significant positive influence on adoption rates of sustainable technology. The study concludes that sociocultural factors have a role on adoption rates of sustainable energy technologies as indicated by the values β1 =
0.612, t = 4.383, p<0.05; β2 = 0.499, t = 3.782, p<0.05; for culture and social factors respectively.
Humanitarian agencies needs to develop a database on SE demand in camps that is based on socio-cultural
factors to guide planning and management of humanitarian energy aid among others.
Keywords: Adoption rate, socio-cultural factors, sustainable energy technologies, Kakuma refugee camp,
cooking, lighting.
Introduction
Throughout the world, there has been mounting pressure to adopt sustainable energy technologies. It has been
argued that renewable energy offers possibilities for generating local environmental and health benefits along
with the facilitation access to energy for cooking and lighting as well increasing employment opportunities.
However, a qualitative research outcome by Energy for Impact (2017) revealed that socio-cultural factors and
family set-ups could be dictating decisions on which fuel type is appropriate for cooking. Socio-cultural
practices, particularly in Africa are therefore acting as key determinants of what energy sources families need to
adopt. This influence is likely to be seen in resource constrained communities and where African culture still
enjoys an overwhelming following.
Social Cultural Determinants
Socio-cultural determinants can be looked as aspects that affect people’s way of life. They consist of conditions
that people live in that is likely to have deep roots in the people’s traditional cultures. Several reviewed studies
have shown that cultural beliefs affect integration of sustainable energy technologies. Urmee (2016) reviewed
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10212

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

76

renewable energy programs around the world and highlighted that the reason for the failure of many such
programs might be that none have considered local culture and social background in the target areas. Culture
affects and is about cooking practices and choices. The positive reputation in terms of compatibility with the
cooking culture of a community increases the use of improved cook stoves (ICS). Cooking practices and
taste/dietary preference related to the local culture are involved in decision making about ICS adoption. In
particular, some studies have found that attachment to the particular taste of food cooked on traditional stoves
may act as a barrier to the adoption of LPG stoves, highlighting that it is not possible to prepare certain
traditional dishes with ICS.
Social cultural determinants can include circumstances like religion, customs, gender, family, physical status,
education level, economic status, marital status, environment and political systems (Eseonu and Egbue, 2014).
Culture and customs in societies provide guidelines for conduct and raise a standard to be upheld in
communities. In the social-cultural context, norms and traditions may dictate decisions on where cooking takes
place; whether in a hut in the evening or in a kitchen shelter during the day or out there in the open when the
sun is out and hot (Rosenbaum, et al., 2015). Socio-cultural factors would therefore have a strong bearing on
the adoption of clean energy in refugee camps.
In Kakuma, varying attitudes, concerns and apprehensions among refugee families regarding suitability of solar
cookers to prepare food for a family were noted. Social norms, security, education level, family size and
beneficiaries’ involvement were considered to have a great deal of issue on uptake of renewable energy
technologies. Socio-cultural benefits are gaining prominence as a key driver for renewable energy deployment
in Sub-Saharan Africa (Caird, Willness, Steel & Scialfa, 2008). However, analytical work and empirical
evidence on these topics remains relatively limited.
Barriers and Gaps
In a study on renewable energy policies and barriers by Beck and Martinot (2010), some socio-cultural barriers
that exist in a community can prevent uptake of renewable energy projects. A study by Owen (2002)
established that the taste of food is different depending on the type of stove used to cook. It is however not clear
how the type of stove used determines what taste the food will take. While one of the key social barriers to
adoption of renewable technologies is mostly financial as well as some practical issues regarding installation
and general levels of knowledge, it is not clear that even if the costs were reduced and information made more
available, the adoption levels would increase. Neither is it clear that if an increase in adoption were to occur
that it would lead to reductions in carbon emissions due to the effect known as the ‘Rebound’ effect (Caird et
al., 2008).
A study by Lay et al (2012) found that income and education influence adoption rate of sustainable energy
technologies, however, the researchers considered only social determinants as the only factor influencing
adoption rates of sustainable energy technologies. In many cases, energy projects are treated as gender neutral
based on the assumption that energy bottlenecks and solutions impact men and women in similar ways. The
failure to look at the distinct situation of women and men in relation to energy use patterns can also result in
people losing faith in renewable energy technologies (Stern, 2007). More broadly, women are often excluded
from discussions about energy plans and policies across scales, despite being primary household-energy
managers, which limits their entry into the energy industry (UNHCR, 2017) and results in gender-blind energy
project planning, financing, execution and implementation (Glemarec, Bayat-Renoux, & Waissbein, 2016).
Despite extensive research in the area of sustainable energy, majority of these studies have been carried out by
humanitarian agencies whose findings are based on an insider’s eye in line with donor funding opportunities. A
study by Mamuye, Lemma, Woldeamanuel, (2018) focused on gender aspect influence on adoption of
improved cooking stoves which was narrow in scope since it studied a single aspect of wider renewable energy
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drivers. Further the study was carried in an Ethiopian and not a Kenyan context. In addition, studies were done
in Pakistan and Mexico which are completely different setting distinctive from Kakuma refugee camp in
Kenya.
A survey by Lahn and Grafham, (2016) on the influence of aesthetics on adoption of solar power targeted home
owners who are endowed with resources unlike refugees who rely on humanitarian aid. Majority of literature
also employed only qualitative methods to draw findings and conclusions. This has limitations. This study
adopted a more informative concurrent descriptive cross sectional and correlation research designs. For culture,
there is virtually little study found to focus on culture and its role on SE integration. Despite an increase in the
number of energy-related activities in recent years, there appears to have been limited literature of their impacts
on the refugee setup.
While access to modern energy is a basic human need that displaced and disadvantaged people are entitled to, a
better comprehension of their socio-cultural situation is needed to better address this need. The goal of this
study was therefore to investigate the influence of socio-cultural factors on the adoption rates of sustainable
energy technologies in Kakuma refugee camps

Research Design
This research adopted concurrent descriptive cross sectional and correlation research designs. The choice of this
research method was primarily to collect qualitative data to illustrate quantitative findings. This enabled the
researcher to collect both quantitative and qualitative data that focused on generating detailed information
regarding the key aspects.

Study Population
According to UNHCR (2019), as of August, 2019 Kakuma refugee camps had 191,500 refugees. 1000 of them
who were trained by SNV on sustainable energy in Kakuma formed the study population. Further, the
population included zonal leaders in the camps, lead persons drawn from UNCHR implementing agencies and
sustainable energy market organizations.
Sampling Strategy and Sample Size
The current study employed simple random sampling technique to sample refugees in Kakuma refugee camps.
Purposive sampling was used to select UNHCR implementing partners. In choosing the sample for FGDs, and
observation, census was used. The Slovins statistical formula was employed to obtain the study sample size as
follows.

Where; n= sample size, N=Population, e = level of precision
n=1000 / (1+1000 (0.05)2) = 286 respondents

For focus group discussions, census technique was used since the population of interest was smaller. However
for interview, 29 lead persons drawn from 42 implementing partners operating in Kakuma were selected. This
represents 69 % of the population.
Data Collection Instruments and Procedure
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A quantitative tool with structured questionnaires was applied to 286 refugee respondents, two focus group
discussions were held, 29 key informant interviews were conducted while 10 observations were made. Findings
revealed that most of the predictor variables identified as socio-cultural factors, had a significant positive
influence on adoption rates of sustainable technology.
Primary data was collected using questionnaires, interview, focus group discussion guide and observation
checklist which were administered by the researcher with the help of research assistants. Quantitative data was
collected by use of a structured questionnaire. This enabled the respondents to remain anonymous and be
honest in their responses (Cooper & Schindler, 2008). It also helped to gather responses in a standardized and
more objective manner.
Questionnaires were constructed with closed and open-ended set of questions with a five-point Likert scale
ranging from 'strongly agree' to 'strongly disagree'. The research instruments were pilot tested in a study
involving 30 refugees who were drawn from camps that were not part of the sampled population. It served to
gain feedback on clarity and validity of the instruments to be used and time taken by respondents to answer to
question items.
For open-ended questionnaires the respondents were required to use their own words to answer questions,
whereas in closed-ended questionnaires pre-written response categories were provided. The questionnaires were
administered using ‘drop-and-pick’ method. This provided convenience and efficiency in the process of data
gathering.
For key informant interviews, purposive sampling was used to identify respondents through consultation with
SNVs in the camps. Only the UNHCR implementing partners whose role were within the interest of the study
were chosen for the interview. An interview schedule was used, and before the interview, the interviewer
gained a rapport with the respondent.The respondents answered identical questions at individual level to
maintain confidentiality and to control bias among the respondents.
Focus Group Discussions (FGD) were used to explore their ideas on ownership and adoption of new cooking
and lighting technologies. The topics for discussion were modeled from the research questions, questionnaires
and interview schedule. Two FGD were carried out comprising 7 and 6 zonal leaders respectively.
Observation was used to explore the SE technologies in the Kakuma market place. The SE market organization
list was provided by the SNV, which is in charge of the energy cluster in Kakuma camps. All the organizations
were visited, observation on their technologies made and photographs taken.
Secondary data was used to supplement the primary data collected and identify critical grey areas the study
sought to fill. The sources of data reviewed included journals, publications, online reports and statistics from
the government ministries such as energy and donor agencies working in Kakuma refugee camp. The secondary
data was useful in corroboration of the study findings.
The quantitative tool employed was a structured questionnaires and applied to 286 refugee respondents. The
qualitative tools employed were interview and FGD guides and an observation check list. The instruments were
pre-tested in a pilot study in Kalobeyi due to similarity with camps to check for their reliability and validity.

Data analysis
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Data was analyzed using Statistical Package for Social Science (version 25) by applying both descriptive and
inferential statistical procedures. Descriptive results were presented in tables and charts. Quantitative
information was analyzed through statistical procedures. Pearson’s correlation analyses was used to explore the
association among determinants of adoption rates of SET and SET adoption rates. The regression model was
tested on how well it fits the data. Fischer distribution test was applied. It was used to test the significance of
the overall model at a 5 percent confidence level. The p-value for the F-statistic was applied in determining the
robustness of the model. The conclusion was based on the basis of p-value. The statistical significance of the
coefficients were determined using the t-statistic. The t-test was used to establish if the correlation coefficient
were significantly different from zero, and, hence whether there is evidence of relationship between the two
variables.
The statistical package for social sciences, SPSS (version 25.0) was used for data analysis.
The regression model used was as follows:
Y=α + β1X1 + β2X2 + e

Equation 3.0.1

Where:
Y is weight for adoption rates of SET
α

is regression constant

β1- β2 are regression coefficients
X1

is weight for socio factors

X2

is weight for cultural factors

e

is stochastic term

Hypothesis were tested at 95% confidence level (α = 0.05). A two tailed test were carried out.

Results and Discussion
Descriptive Analysis of Socio-Cultural Factors
Influence of Social Factors
The mean and standard deviation of social factors on adoption rates of sustainable energy technologies are
shown in table 1.
Table 1: Social factors

More women are able to adopt sustainable energy solution as compared to
men
I prefer to use sustainable energy solutions because I have attained basic
education and I know their benefits

Mean

SD

Statistic

Statistic

4.56

1.255

4.47

.886
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My current level of income informs me the sustainable energy solution to
adopt
I received information on the benefits of sustainable energy technologies
from my church leader
Women groups within the refugee camp have influenced me to adopt
sustainable energy technologies
Cost of sustainable energy has forced me to adopt alternative energy
technologies

80

4.39

1.123

2.35

1.199

2.96

1.388

4.04

.959

Gender, education and income
More women are able to adopt sustainable energy solution as compared to men as indicated by a mean of 4.56
(SD = 1.255). Respondents prefer to use sustainable energy solutions due to their education level and
knowledge of the benefits of SE and their current level of income as indicated by a mean of 4.47 (SD = 0.886)
and 4.39 (SD = 1.123) respectively. The study findings agree with Lay, Ondraczek & Stoever, (2012) who
found that income and education influence adoption of solar home systems. Similarly, the findings concurs with
the results of a study carried out in Kenya in 2013 by Lay et al., (2013) which found out that factors affecting
the choice of lighting fuel in Kenyan households include education level and income bracket of the household
heads, the average household expenditure, ownership of the dwelling, potential grid access, rural/urban setting
of the household and the prevalence of solar home systems in the area. The alarming level of illiteracy found in
the Kakuma refugee camp despite the camp having high provision of education facilities has the potential for
affecting the adoption of sustainable energy technologies.
Church leaders, women groups and alternative energy costs
Whether respondents received information on the benefits of sustainable energy technologies from their church
leader or from women groups, the results showed religious and peer influence from women groups was
minimal as shown by a mean of 2.35 (SD = 1.199) and 2.96 (SD = 1.388) respectively. According to Candland,
(2005) many social scientists see in religious conviction an eclipse of reason, and in religious motivation a
constraint of enlightened social behaviour. Faith organizations are often seen as ‘safe spaces’, either literally,
such as in sanctuary provision or disaster relief, or as a refuge from being judged or marginalized (Jaworsky,
2010; Reale, 2010; Fiddian-Qasmiyeh and Ager, 2013; Refugee Studies Centre, 2012). Governments have
frequently sought to involve Faith organizations both in the support of refugees, and in the provision of welfare
services generally (Dinham, 2013). However, in the case of sustainable energy integration the Faith
organizations have either deliberately shunned the subject as a whole or have feigned ignorance.
The cost of sustainable energy has forced respondents to adopt alternative energy technologies as shown by a
mean of 4.04 (SD = 0.959). This implies that the cost of firewood and kerosene is less compared to renewable
energy technologies and thus alternative energy costs do influence uptake of sustainable energy technologies.
One key informant for instance admitted:
Not just anyone can afford renewable energy technologies in this camp. The costs of acquisition are
prohibitive and this motivates the camp refugees to turn to alternative sources of energy which are
cheaper such as firewood and gasoline stoves.
The observation made on prices in the market place corroborate the finding that cost is a limiting factor to
adoption of SET for most of the refugee who only depend on aid. It was suggested that the only way to improve
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uptake of sustainable energy is by assisting the refugees with initial payment of solar systems and pay as you
go.
Influence of Cultural Factors
The mean and standard deviation of cultural factors on adoption rates of sustainable energy technologies are
shown in table 2.
Table 2. Cultural factors

I consider the source of fuel before making adoption decision
Some fuels affect expected food taste and texture and this influences
adoption of such fuels
The ability of the sustainable energy solution to be used multipurposely affects the degree of its adoption
The cooking habits determines the level of sustainable energy
integration
The use of sustainable energy solutions like LPG requires extra care
and thus not safe to use
I prefer to access humanitarian energy aid which is free rather than
purchasing sustainable energy solutions which have to be purchased

Mean

SD

Statistic

Statistic

4.40

1.388

4.04

.959

4.56

1.255

4.47

.886

4.19

1.072

4.86

1.008

Source of fuel, food taste and texture
The source of fuel was a consideration before making a decision to adoption of SET as indicated by a mean of
4.40 (SD = 1.388). The findings imply that the refugees’ cultural backgrounds are primary drivers influencing
ease of adoption of sustainable energy technologies. The expected food taste and texture using certain fuels had
influences on adoption of such fuels as shown by a mean of 4.04 (SD = 0.959). One FGD discussant pointed out
that her customers at a local food kiosk prefer food cooked using charcoal due to its taste. She would not
compromise her business by using any other cooking fuel rather than charcoal. Many implementing partners
interviewed concurred with this opinion that there are traditional foods which can only be cooked using
firewood and charcoal and this makes it an uphill task to convince refugees to abandon charcoal and firewood
for renewable energy technologies.

Multipurpose use and cooking habits
The ability of the sustainable energy solution to be used multi-purposely affects the degree of its adoption as
indicated by a mean of 4.56 (SD = 1.255). Equally cooking habits determines the level of adoption of
sustainable energy integration as shown by a mean of 4.47 (SD = 0.886). This implies that with concerted and
unified efforts to change the behavior of refugees, the renewable energy technologies can be adopted easily.
Donor agencies should therefore invest in sensitization programs in order to change the refugees’ view on
renewable energy. Prior research suggests that consumer adoption of innovations is affected by consumer
characteristics and values (Gatignon and Robertson, 2006) as well as social context (Fisher & Prices, 2005).
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Safety and donor dependency
Safety concerns of fuels like LPG that require extra care and thus not safe to use limits its adoption as indicated
by a mean of 4.19 (SD = 1.072). This implies that refugees approach LPG adoption with caution due to its
propensity to explode and cause harm and even death to the households. A high donor dependency on
humanitarian energy aid as shown by a mean of 4.19 (SD = 1.088) shows that provision of free firewood by the
humanitarian organizations inhibits refugees’ ability to transition to sustainable energy solutions. A female
respondent explained the dilemma of refugees preferring charcoal over firewood, but that they use the latter
because it is free:
Most people in camps live as dependents, and their income as well as food supply is dependent on
humanitarian aid and remittances. …In many cultures it is very shameful to have pots that are
blackened by soot.
Multivariate Analyses
Relationship between socio-cultural factors and adoption rates of SET
Table 3. presents Pearson’s correlation of socio-cultural factors and adoption rates of sustainable energy
technologies.
Table 3: Relationship between socio-cultural factors and adoption rates of SET

Socio factors
Pearson Correlation
1
Sig. (2-tailed)
N
274
Cultural factors
Pearson Correlation
.302**
Sig. (2-tailed)
.000
N
274
Adoption rates of SET Pearson Correlation
.669**
Sig. (2-tailed)
.000
N
274
**. Correlation is significant at the 0.01 level (2-tailed).

Adoption rates of
SET

Cultural factors

Socio factors

1
274
.529**
.000
274

1
274

In the Pearson correlation analysis conducted, the social factors and cultural factors was found to have a weak
positive correlation (r=0.302, P<0.001). The social factors are positively correlated to adoption rates of
sustainable energy technology (r=0.669, P<0.001). This implies that an increase in social factors will increase
the sustainable energy adoption rate in refugee camps. The study findings agree with the Karytsas S, and
Theodoropoulou, E. (2014) who found that the socio-cultural factors influence public’s adoption of the different
forms of renewable energy sources.
The relationship between culture and adoption rates of sustainable energy technology was supported (r=0.529,
P<0.001). This implies that an increase in culture change will increase the adoption rates of sustainable energy
technology in refugee camps.
Model Summary
Table 4. Socio Cultural Factors and Adoption Rates of SET Model Summary
Model

R

1

.860a

R Square

Adjusted R Square

.739

.718

Std. Error of the Estimate
.899

a. Predictors: (Constant), Socio cultural factors
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In the regression analysis conducted shown in table 4, the goodness of fit for the regression between sociocultural factors and adoption rates of SET was significant, F(2,272)=386.688, P<0.001, R2=0.739. R2 of 0.739.
This indicates that 73.9% of the variations in adoption rates of sustainable energy technologies in refugee
camps are explained by the variations in socio-cultural factors of refugees.

ANOVA
Table 5: Socio-cultural factors and adoption rates of SET model validity
Model
1

Sum of Squares

df

Mean Square

Regression

873.914

1

436.957

Residual

307.335

273

1.130

1181.249

274

Total

F

Sig.
.000b

386.688

a. Dependent Variable: Adoption rates of SET
b. Predictors: (Constant), Socio cultural factors

The ANOVA test conducted as presented in table 5 showed that the overall model was significant indicated by
an F statistic of 386.688 at P<0.001.

Significance of coefficients
Table 6: Socio cultural factors and adoption rates of SET regression weights
Standardized
Unstandardized Coefficients
Model
1

a.

B
(Constant)

Std. Error
2.181

.823

Social factors

.522

.212

Cultural factors

.628

.032

Coefficients
Beta

t

Sig.

4.470

.000

.499

3.782

.000

.612

4.383

.000

Dependent Variable: Adoption Rates of SET

Regression analysis (table 6) on the social and cultural coefficients show that social and cultural factors
uniquely contributes significantly to adoption rates of sustainable energy technologies (P<0.001). This imply
that one positive unit change in a social factor would lead to a change in adoption rate of SET at the rate of
0.522. Likewise, one positive unit change in culture would lead to a change in adoption rate of SET at the rate
of 0.628. The fitted equation is as shown below;
Y= 2.181 + 0.522X1 + 0.628X2+ Ɛ

These finding are illustrated by qualitative data from the refugee camps that recognized that the most significant
factor in the adoption of sustainable energy in the camp was income level, gender of the refugee and level of
education. Refugees ability to purchase sustainable energy technologies and sustain them was a key factor in
determining the success or failure of intervention programs to stimulate SE integration in refugee camps. This
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is supported by Lay et al (2012) whose study established that income and education influence adoption of solar
home systems. It was observed that many refugees prefer to use traditional firewood cooking methods since
most refugee population perceive that use of firewood makes the food to retain its natural taste unlike cooking
with LPG and solar cookers.
Conclusion
This study has found conclusive evidence that social and cultural factors contributes significantly to adoption
rates of sustainable energy technologies. This imply that one positive unit change in a social factor would lead
to a change in adoption rate of sustainable energy technology. Likewise, one positive unit change in culture
would lead to a change in adoption rate of sustainable energy technologies. This implies that with concerted and
unified efforts to change the behavior of refugees, the renewable energy technologies can be adopted easily
especially when the intervening consumer characteristics, values and social contexts are identified. Donors and
humanitarian agencies should therefore invest in sensitization programs in order to change the refugees’ view
on sustainable energy technologies.
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Abstract
Market availability is a key feature in a business. It helps in designing the product or service that meets the
needs of consumers, and setting competitive, profitable and affordable prices. Adoption of sustainable energy
technologies can therefore be best discussed in the lens of supply and demand. One of the bases for
unwillingness to adopt sustainable energy is the fear of unreliability in supply. On the demand side, adoption of
energy technologies will depend on satisfying what the customers are asking for and not necessarily what the
suppliers imagines. The purpose of this study was to investigate the influence of supply and demand factors on
the adoption rates of sustainable energy technologies in Kakuma refugee camps. The study adopted concurrent
descriptive cross sectional and correlation research designs. Both simple random and purposive sampling
methods were used to sample respondents. A quantitative tool was administered on 286 refugee respondents,
two focus group discussions were held, 29 key informant interviews were conducted while 10 observations
were made. Data was analyzed using SPSS by applying both descriptive and inferential statistical procedures.
The study findings revealed that the predictor variables identified as supply and demand factors, had a
significant positive influence on adoption rates of sustainable technology. The study concludes that market
availability factors have a role on adoption rates of sustainable energy technologies as indicated by the value β1
= 0.113, t = 3.782, p<0.05 and β2 = 0.790, t = 26.333, p<0.05 UNHCR and humanitarian agencies should
develop a gendered database on SE requirements in camps that is based on consumer preferences as a guide to
planning and management of humanitarian energy aid.
Keywords: Adoption rate, markets, supply, demand, sustainable energy technologies, Kakuma refugee camps,
cooking, lighting.
Introduction
A significant requirement to the successful adoption of sustainable energy technology is a stable market (Lahn
and Grafham, 2016). One such market is the humanitarian settings hosting refugees. This market although huge
has in general limited access to sustainable solutions. Most refugees depend on insufficient humanitarian
agency handouts of ‘in-kind’ firewood or have to travel long distances to collect firewood in the latter case,
exposing themselves to the risk of attack and/or sparking conflict with host communities (UNHCR, 2016). In
many cases refugee households’ unwillingness to adopt renewable energy is due to fear of unreliability of
supply. This forms one of the bases for failure to adopt renewable energy technologies in refugee camps
(Rosenbaum et al., 2015). In most cases firms selling fuel such as ethanol or biomass pellets are faced with the
challenge that the products are still relatively new to the market. Currently in Kenya, most renewable energy
technology is available although market penetration is notably low and existence of these technologies is rarely
known by potential users (Mwakubo et al., 2007).
Demand for energy services
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There are a number of ways to describe energy demand and access. Energy demand can be categorized by the
energy services needed for lighting, cooking or heating as well as by the consumer group (Rosenbaum, et al.,
2015). The energy services needed by each consumer group such as households, small business enterprises and
communities vary widely but include electricity, thermal energy, and liquid and gaseous fuels (Sampa, 2007).
The preferences and priorities of different groups and communities in refugee camps are important factors in
determining which energy choices are appropriate, especially at the household level. In addition, actual energy
use in a household varies depending on the local environment, local availability of energy, local livelihoods,
camp organization and local incomes. In such environments, energy needs are mainly described in terms of
energy for cooking, lighting and operating electronic equipment.
Consumer demand for renewable sustainable energy increases as consumers become active in life. Today,
consumers increasingly have positive attitudes towards renewable energy. This seems to be making long-term
impact on energy markets, by promoting the transition to a green energy market. The increasing market
attractiveness of renewable energy, due to positive signs on the demand side, encourages firms involved in the
renewable energy technology and product sectors to develop strategies for capturing the market and profit
potential. In Kakuma I camp for example, more than one-third expressed a willingness to pay for quality
household solar products, indicating a potential customer base of 5,000 families and a market worth some
$300,000’ (Corbyn & Vianello, 2018). In Kakuma, a market for solar home systems based on PAYGO and
leasing models is emerging.
Supply of sustainable energy technologies
In order to meet the consumer demands companies are working to establish feed stock supply chains and lastmile distribution routes (Lahn and Grafham, 2016). As such, some of these companies do not view Kakuma as
‘low-hanging fruit’ and would rather concentrate their efforts on Nairobi or other urban centres where the price
of charcoal is much higher and the market less remote (Simon, 2016).
In addition, a lot of companies offering alternative fuels, such as briquettes and ethanol, are small, early-stage
firms, not operating at a scale or making profits. Such companies may be interested in the opportunity presented
by new markets but lack their own funds to invest. They would, according to Rosenbaum, et al., (2015), need
financial and operational support to scale up their business in displacement settings such as refugee camps
Other factors that make sustainable energy technologies less competitive or unavailable in the markets include
lack of successful sustainable energy business models that can be replicated to help turn small-scale projects
into commercial businesses and meet market demands effectively and efficiently. There are opportunities to
leverage existing displacement-setting markets, as was highlighted by several proposals for the concession in
Kakuma. Fuel and stove distribution can be handled through new or existing retail outlets and sales agents
(Rosenbaum, et al., 2015).
Unmet energy needs
The electricity for camp management comes from inefficiently maintained diesel generators, which have high
running costs (Morales, 2017). This means energy needs of millions of displaced and refugee people are being
met inadequately (GIZ, 2017) and inefficiently (Bailey, Lahn & Grafham, 2017), and not through the most
effective or carbon-efficient interventions (Bensch, 2016).
In Kakuma, firewood is part of the emergency supplies given to refugees for domestic fuel needs. Currently,
getting adequate supplies for the sprawling camp is proving to be an up-hill task for the humanitarian agencies.
Fuel scarcity drives refugees into clearing of available vegetation, burning plastics or selling part of their food
rations for firewood. Women and girls risk their lives venturing into bushes for firewood collection and are at
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times victims to sexual assaults, snake bites, scorpion stings, arrests and abductions while foraging in bushes
for fuel.
On the sustainable energy solution supply, deficiency of market analysis has in many cases hampered the
uptake of product development (Wanjiru and Ochieng, 2013). As shown by poor market understanding
regarding stakeholder mapping, technology mapping and promotional schemes, high costs of products often
lead to market stagnation further discouraging the technology uptake. Appropriate energy technologies properly
delivered offer opportunities for improving conditions in humanitarian settings.
Market availability and intervening factors under market conditions in a humanitarian setting are a recent
phenomena and have scantly been studied on their relationship with the adoption of sustainable energy
technology. This study addressed this knowledge gap by conducting a mixed research design from a consumer
behavior perspective by considering both independent and intervening variables in order to heighten the
knowledge of adoption rates of sustainable energy technology, thus the study examination of the influence of
market availability on the adoption rates of sustainable energy technologies in Kakuma refugee camps.
Research Design
This research adopted concurrent descriptive cross sectional and correlation research designs. The choice of this
research method was primarily to collect qualitative data to illustrate quantitative findings. This enabled the
researcher to collect both quantitative and qualitative data that focused on generating detailed information
regarding the key aspects.
Study Population
According to UNHCR (2019), as of August, 2019 Kakuma refugee camps had 191,500 refugees. 1000 of them
who were trained by SNV on sustainable energy in Kakuma formed the study population. Further, the
population included zonal leaders in the camps, lead persons drawn from UNCHR implementing agencies and
sustainable energy market organizations.
Sampling Strategy and Sample Size
The current study employed simple random sampling technique to sample refugees in Kakuma refugee camps.
Purposive sampling was used to select UNHCR implementing partners. In choosing the sample for FGDs, and
observation, census was used. The Slovins statistical formula was employed to obtain the study sample size as
follows.

Where; n= sample size, N=Population, e = level of precision
n=1000 / (1+1000 (0.05)2) = 286 respondents
For focus group discussions, census technique was used since the population of interest was smaller. However
for interview, 29 lead persons drawn from 42 implementing partners operating in Kakuma were selected. This
represents 69 % of the population.
Data Collection Instruments and Procedure
The quantitative tool employed was a structured questionnaire that was applied to 286 refugee respondents. The
qualitative tools employed were interview and FGD guides and an observation check list. The instruments were
pre-tested in a pilot study at Kalobeyi due to its similarity with camps, to check for their reliability and validity.
For open-ended questionnaires the respondents were required to use their own words to answer questions,
whereas in closed-ended questionnaires pre-written response categories were provided. The questionnaires were
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administered using ‘drop-and-pick’ method. This provided convenience and efficiency in the process of data
gathering.
For key informant interviews, purposive sampling was used to identify respondents through consultation with
SNVs in the camps. Only the UNHCR implementing partners whose role were within the interest of the study
were chosen for the interview. An interview schedule was used, and before the interview, the interviewer
gained a rapport with the respondent. The respondents answered identical questions at individual level to
maintain confidentiality and to control bias among the respondents.
Focus Group Discussions (FGD) were used to explore their ideas on ownership and adoption of sustainable
cooking and lighting technologies. The topics for discussion were modeled from the research questions,
questionnaires and interview schedule. Two FGD were carried out comprising 7 and 6 zonal leaders
respectively.
Observation was used to explore the SE technologies in the Kakuma market place. The SE market organization
list was provided by the SNV, which is in charge of the energy cluster in Kakuma camps. All the organizations
were visited, observation on their technologies made and photographs taken.
Secondary data was used to supplement the primary data collected and identify critical grey areas the study
sought to fill. The sources of data reviewed included journals, publications, online reports and statistics from
the government ministries such as energy and donor agencies working in Kakuma refugee camp. The secondary
data was useful in corroboration of the study findings.
Data analysis
Data was analyzed using Statistical Package for Social Science (version 25) by applying both descriptive and
inferential statistical procedures. Descriptive results were presented in tables. Quantitative information was
analyzed through statistical procedures. Pearson’s correlation analyses was used to explore the association
among market determinants of adoption rates of SET and SET adoption rates. The regression model was tested
on how well it fits the data. Fischer distribution test was applied. It was used to test the significance of the
overall model at a 5 percent confidence level. The p-value for the F-statistic was applied in determining the
robustness of the model. The conclusion was based on the basis of p-value. The statistical significance of the
coefficients were determined using the t-statistic. The t-test was used to establish if the correlation coefficient
were significantly different from zero, and, hence whether there is evidence of relationship between the two
variables. To test the hypotheses, multiple regression model was used. The significance of the regression model
was determined using analysis of variance (ANOVA). The significance of each independent variable was also
tested. The significance of coefficients were determined using the t-test.
The statistical package for social sciences, SPSS (version 25.0) was used for data analysis.
The regression model used was as follows:
Y=α + β1X1 + β2X2 + e

Equation 3.1

Where:
Y is weight for adoption rates of SET
α

is regression constant

β1- β2 are regression coefficients
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e
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Hypothesis were tested at 95% confidence level (α = 0.05). A two tailed test were carried out.

Results and Discussion
Descriptive Analysis
Supply of Sustainable Energy

The mean and standard deviation of the findings on the supply factors influencing the adoption rates of
sustainable energy technologies is shown in table 1.
Table 1: Sustainable Energy Supply

The current supply of sustainable energy in the camp is unreliable,
that is, bioethanol stoves are available while ethanol is inaccessible
The sustainable energy solutions require knowledge to operate and
maintain which is lacking among the refugees
The suppliers do not ensure hands on trial before purchase of
sustainable energy solutions
Sustainable energy solutions in the refugee camp are not provided
with user manuals
The sustainable energy solutions in the refugee camp do not have
after sales service guarantees
There is easy accessibility of sustainable energy through available
drop points within the refugee camps

Mean

Std. Deviation

Statistic

Statistic

4.13

1.034

4.55

1.241

4.62

.911

4.61

1.083

4.30

1.342

2.94

.997

Reliability of Supply
The current supply of sustainable energy in the camp is unreliable, as indicated by a mean of 4.13 (SD = 1.034).
It was observed that wood fuel and charcoal were the main sources of cooking fuel in the camps. Wood fuel
was the most preferred because it is promoted by UNHCR and its partner agencies. As a result, families are
supplied with firewood on regular basis from wood distribution centres spread throughout the camps. However,
during FGD most households complained that they were only provided with a few pieces of firewood on these
occasions, which could barely make three meals. According to the FGD the main reasons for reliance on wood
and charcoal among the refugees included their low cost (37.1%), lack of alternatives (32.1%), readily available
(19.3%) and their being non-polluting to the environment (11.4%) - particularly for charcoal.
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According to Corbyn and Vianello, (2018) a survey conducted in Kakuma 1 in 2016 show that 78% of
households rely on unreliable energy from unregulated suppliers. A UNHCR (2019) study show that out of 340
households issued with energy saving stoves that use pellets, only 40 % continue to use them after the first year
due to unreliability of pellet fuel. FGD respondents concurred with the findings that there were high levels of
unreliability informed by very regular interference, with blackouts happening multiple times in a day.
According to UNHCR (2019), energy supply in Kakuma is affected by the high investment cost and unreliable
transmission and distribution infrastructure. Approximately 5% of the household’s access diesel generated
electricity from unregulated service providers. The diesel mini-grid market is highly territorial, with different
suppliers in each quarter of the camp operating as monopolies. The quarters are largely separated by ethnicity,
creating a divide between groups over supply provision. One Somali electricity supplier explained;
‘The South Sudan supplier did not have the capacity to supply to the South Sudanese businesses, so that
is why I stepped in. But I cannot connect a South Sudanese household that is not my territory. I would
be in trouble! And if any guy connects anyone on my side, I will call the police on him’.
Another distributor of energy within the refugee camp said;
Within the Kakuma Camp commercial zones, power is charged against number of fridges or by number
of bulbs. At the household level, it is charged against apparatus such as number of television sets, radios
or bulbs et cetera. Power costs range from Kshs. 500 to Kshs. 5000 depending on the number of
appliances used in the house or businesses.
Grid reliability challenges are much more severe in dispersed rural areas than in urban centers. This is because
investment in urban infrastructure far exceeds that of isolated and lower income rural areas The difference
between rural and urban unreliable-grid estimates in Kenya exceeds 30 percentage points (IFC, 2018)
A majority of off-grid and unreliable-grid households rely on dirty and expensive fuels to address and
supplement their basic energy needs (International Energy Agency, 2017a). While regional and rural-urban
variations exist, most households end up paying a prohibitively high premium and must choose from a common
basket of energy sources to cover their basic needs. These include kerosene, candles, and increasingly dry-cell
battery torches for lower levels of service, and diesel generators (UNCDF, 2017). Majority of the refugee result
to using firewood when sustainable energy fuels are unavailable.
Several spots for selling bioethanol stoves and fuels had very low stock levels. This is largely due to limited
distribution channels where only one supplier provides ethanol from Siaya County. This shrinks the addressable
market for SET such that even if products are affordable they may not be physically available. In addition,
distribution costs, when passed on to consumers, affect affordability especially for customers living away from
population centers who are not easily reached through existing distribution networks and infrastructure. As
manufacturers and distributors are unable to pass these additional costs on to customers, they prefer to limit
stocks further shrinking the addressable market once distribution costs is priced in.
Knowledge to operate and maintain
Lack of knowledge to operate and maintain sustainable energy technologies affects the adoption rates as
indicated by a mean of 4.55 (SD = 1.241). It was observed that refugees adopted technologies that they had
knowledge about. SET suppliers do not ensure hands on trial before purchase of sustainable energy solutions as
indicated by a mean of 4.62 (SD = 0.911). This affect the adoption rates of SET due to difficulty of use and
undemonstrated benefits of the technology.
Lack of user manuals and after sale services affected the adoption rates of sustainable energy technologies in
the camps as depicted by means of 4.61 (SD = 1.08) and 4.30 (SD = 1.342) respectively. Availability of
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technical assistance in the proximity of the end users is a key factor in countering the effects of market spoilage.
Market Spoilage occurs due to the presence of substandard products in the market. Availability of competent
technicians for trouble-shooting, repair and maintenance of the SET within the camps increases the trust of the
consumers. Due to innovations in SET products that targets refugees, it is essential to develop local
maintenance capacity in camps. Nevertheless, the low buying power makes the notion of setting up service
centers in the camps unsustainable.
Distribution channels
That adoption rates were limited by inadequate distribution channels as indicated by a mean of 2.94 (SD =
0.997). However, it was observed that charcoal that has widespread dealership and accessible virtually
everywhere, is widely used.
Demand for Sustainable Energy

The findings on the influence of demand on adoption rates of sustainable energy technology in the refugee
camps is shown in table 2.
Table 2: Sustainable Energy Demand
Mean

Std. Deviation

Statistic

Statistic

I prefer to adopt sustainable energy within the refugee camp
over other energies which are costly as it enables me to save

4.59

.873

4.02

.965

4.56

1.255

4.47

.886

4.39

1.123

4.35

1.199

money
I use sustainable energy for cooking within refugee camp since
it is efficient, that is, saves fuel
I use sustainable energy for lighting systems within the refugee
camp since it is convenient
I use sustainable energy for operating household electronics
systems within the refugee camp
The aesthetics that accompanies sustainable energy solutions
motivates me to purchase and adopt those solutions
I prefer to use sustainable energy as the solution to healthy
environment within the refugee camps

Cost and energy saving
Demand for SET is driven by the need to save money as most respondents prefer to adopt sustainable energy
over other energies, which are costly as it enables them to save money as indicated by a mean of 4.59 (SD =
0.873). Equally the drive to save fuel influences the demand of SET as most respondents agreed that they use
sustainable energy for cooking since it saves fuel as indicated by a mean of 4.56 (SD = 1.255). A survey of 231
households in Kakuma I camp found that, roughly 25% of residents cook on a ‘three-stone fires’, while 66%
cook on rudimentary wood or charcoal stoves. Only 31% of households use kerosene for lighting compared to
36% that use electric batteries. One reason for the relatively low use of kerosene may be that Kenya has
removed subsidies for this fuel, raising the cost making many households shift to solar lighting.
Convenience in operating electronics
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Sustainable energy is used because of its convenience in lighting and operating household electronics systems
as shown by a mean of 4.56 (SD = 1.255) and 4.47 ( SD = 0.886) respectively. A study by Mwaniki (2016)
established that nearly 85% of households in Kakuma refugee camp own a mobile phone, and many use mobile
money as a method of savings – indicating high potential for mobile-based energy access demands.
Aesthetics and safe environment
Aesthetics that accompanies sustainable energy solutions motivates them to purchase and adopt those solutions
as shown by a mean of 4.39 (SD = 1.123). In addition, sustainable energy was preferred as the solution to
healthy environment within the refugee camps as indicated by a mean of 4.35 (SD = 1.199). Smoke inhalation
in poorly ventilated cooking areas presents a health risk to refugee and internally displaced households. The
implications of the high reliance on wood fuel are dire, particularly on both internal and external air pollution,
as well as on the destruction of forest resources in the area. The Lancet Respiratory Medicine Commission
estimates that indoor air pollution in low and middle-income countries accounts for around 3.5–4 million deaths
every year.
Women and girls face the risk of sexual and gender-based violence by venturing outside camps in search of
firewood. UNHCR reports show that in 63 % of households in Chad family members have experienced
problems when collecting firewood. These problems consist of physical or verbal aggression, theft of property,
rape or attempted rape, injury or confiscation of firewood. Médecins Sans Frontières (MSF) reported treating
nearly 500 Darfur women and girls in Sudan who were raped within a five-month period in 2004–05. The rapes
took place during trips outside the camps to collect firewood or water.
The fact that firewood collection outside camps is illegal in many countries, further encourages exploitation of
the vulnerable and under-reporting of assaults. Providing renewable energy cook stoves and lighting equipment
will help reduce violence against women and girls. One FGD participant emotionally said that;
Our mothers and daughters have each experienced sexual and/or physical attacks while collecting firewood in the
bush this calls for the urgent removal of this risk by providing the camp households with renewable energy
solutions.

Houses and children are not spared either as an informant mentioned that;
‘House fires, kids’ burns and hospitalization of individuals with severe burns are common in Kakuma
refugee camp, especially during the dry season when the area is dry and there are strong winds’
Multivariate Analyses
Relationship between Market availability and Adoption Rates of SET
Table 3. presents Pearson’s correlation of market availability of sustainable energy and its integration in refugee
camps.
Table 3: Relationship between Market Availability and SE integration
Energy supply
Energy supply

Energy demand

Adoption rates of
SET

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

N

Adoption rates of
SET

Energy demand
1

274
.322**
.000
274
.368**
.000

274
.726**
.000

1

274

274

274

1
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**. Correlation is significant at the 0.01 level (2-tailed).

The Pearson correlation analysis found a weak positive correlation between energy supply and sustainable
energy integration (r=0.368, P<0.001). The correlation between demand for sustainable energy and sustainable
energy integration correlation is supported (r=0.726, P<0.001). This implies that an increase in demand and
supply of sustainable energy would lead to an increase in the sustainable energy integration in refugee camps.
Model summary
Table 4. Market availability and sustainable energy Model Summary
Model

R

1

.874

R Square
a

Adjusted R Square

.0.764

Std. Error of the Estimate

.0.754

2.004

a. Predictors: (Constant), Energy demand, Energy supply

In the regression analysis conducted shown in table 4, the goodness of fit for the regression between market
availability and SE integration was significant, F(2,272) = 313.614, P<0.001, R2 = 0.764. R2 squared of 0.764
indicates that 76.4% of the variations in SE integration is explained by the variations in market availability as
measured by demand and supply. This implies that 23.6% of the unexplained variations in SE integration is
accounted for by the other variables outside the study scope.
ANOVA
Table 5: Market Availability and Sustainable Energy Integration Model Validity
Model
1

Sum of Squares

df

Mean Square

Regression

3459.165

2

1729.583

Residual

1500.013

272

5.515

Total

4959.178

274

F

Sig.

313.614

.000b

a. Dependent Variable: Sustainable energy integration
b. Predictors: (Constant), Energy demand, Energy supply

The ANOVA test conducted as presented in table 5 showed that the overall model was significance indicated
by an F statistic of 313.614 at P<0.001.
Significance of coefficients
Table 6. Market Availability and Sustainable Energy Integration Regression Weights
Standardized
Unstandardized Coefficients
Coefficients
Model
B
Std. Error
Beta
1
(Constant)
3.680
.823
Energy supply
.122
.032
.113
Energy demand
.849
.032
.790
a. Dependent Variable: Sustainable energy integration
b.

t
4.470
3.782
26.333

Sig.
.000
.000
.000

Regression analysis (table 6) on the supply and demand coefficients show that supply and demand factors
uniquely contributes significantly to sustainable energy adoption rates (P<0.001). This imply that one positive
unit change in energy supply would lead to a change in SE integration at the rate of 0.122. Likewise, one
positive unit change in energy demand would lead to a change in SE integration at the rate of 0.849. The
predicted value of adoption rates of SET when all other variables are 0 is 3.680.The fitted equation is as shown
below;
Y= 3.680 + 0.122X1 + 0.849X2+ Ɛ
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The current supply of bio-ethanol stoves is unreliable, while ethanol is inaccessible. Market dealers of SE
solutions do not offer hands on trial prior to making a sell to refugees. In other cases, dealers of SE solutions do
not provide user manuals to refugee buyers so as to enable them utilize the technology without hardships. It was
observed that the market dealers of SE solutions have little of SE technologies to meet the demand of the
market thus triggering high price for the scarce commodity. Surprisingly, according to UNHCR implementing
partners, the market of sustainable energy solutions is efficient and that it significantly influences adoption of
sustainable energy by refugees only that, some of the SE technologies on offer are costly and cannot be
sustained by refugees.
Conclusion
This study has found conclusive evidence that supply and demand factors contributes significantly to adoption
rates of sustainable energy technologies. This imply that one positive unit change in a supply or demand factors
would lead to a change in adoption rate of sustainable energy technology. This implies that with concerted and
unified efforts to change the behavior of consumers, and improve the supply chain the sustainable energy
technologies can be adopted easily especially when the intervening supply and demand issues are identified.
Donors and humanitarian agencies should therefore invest in successful SE business models and sensitization
programs in order to take advantage of available markets for sustainable energy technologies.
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Abstract
Energy subsidy is an essential ingredient in diffusion of new technologies .Subsidy initiatives in sustainable
energy technology market in humanitarian settings aim to lower the market price and spread the duration of
payments hence creating an incentive to consume more of a good or service. Adoption of sustainable energy
technologies can thus be discussed in the light of subsidy initiatives structure. Some of the twin reasons for low
adoption of SET in the camps is high upfront cost that inhibits access and installment payment that can foster
adoption. Therefore, an effective subsidy structure should facilitate access at the inception and adoption in the
long term. The purpose of this study was to investigate the influence of subsidy initiative on the adoption rates
of sustainable energy technologies in Kakuma refugee camps. The study adopted concurrent descriptive cross
sectional and correlation research designs. Both simple random and purposive sampling methods were used to
sample respondents. A quantitative tool was administered on 286 refugee respondents, two focus group
discussions were held, 29 key informant interviews were conducted while 10 observations were made. Data
was analyzed using SPSS by applying both descriptive and inferential statistical procedures. The study findings
revealed that the predictor variable identified as subsidy initiative, had a significant positive influence on
adoption rates of sustainable technologies. The study concludes that subsidy initiative factors has a role on
adoption rates of sustainable energy technologies as indicated by the value β1 = 0.184, t = 3.644, p<0.05 and
UNHCR should establish joint framework that leverages on government subsidy, PAYGO initiative, refugee
ability to pay, UNHCR budget for energy and ability of the refugee leadership to sensitize the refugee
community to foster adoption rates
Keywords: Adoption rate, subsidy initiative, sustainable energy technologies, Kakuma refugee camps, cooking,
lighting.
Introduction
Subsidies to sustainable energy have been widely used, often with great success, however, there are still
challenges with the wide use of incentives for deployment of sustainable energy technologies. First, subsidies to
sustainable energy may be opposed by those with an interest in maintaining the existing energy system (Bjoern,
2020). Second, if done incorrectly, introducing sustainable energy subsidies can increase the distortions in
energy markets by further altering the diﬀerence between the true market price and prices charged. Using these
subsidies eﬀectively (and minimizing distortions) requires that the associated costs and impacts are regularly
and rigorously assessed (Dees, 2017). The sustainable energy subsidy takes two forms, that is, they can be
delivered directly as financial transfers or indirectly by virtue of preferential tax treatment (Hojnik & Ruzzier,
2016). Humanitarian donors fund subsidies to lower the price, and hence increase the purchase and use, of
socially beneficial products in the developing world (Simon, 2016). Similarly, donors fund subsidies to increase
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10214

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

99

the purchase and use of improved cook stoves (ICS) because they are more energy-efficient and less-polluting
than traditional cook stoves.
Historically, donor efforts to lower the price of ICS have focused on non-commercial channels, with
distribution through non-governmental organizations or government agencies (World Bank, 2017)
Demand Side Subsidies
Demand-side subsidies are typically aimed at increasing the purchasing power of consumers. When demandside subsidies are targeted at buyers, these typically subsidies either the sustainable energy solutions down
payment, or instalments repayment. Upfront subsidies for down payments are typically more useful for
households who struggle to make large one-off payments, despite reasonably unreliable income flows. They are
also a relatively transparent and easily calculable subsidy (Verplanken, 2006). Interest rate subsidies tend to be
more useful for households who are able to make large down payments through savings or access to social
networks, but who struggle to afford installment payments over time.
The sustainable energy subsidy distribution pattern needs to be scrutinized to assess whether the policy benefits
refugees, a normative argument often made while granting any input subsidy. The quantum of sustainable
energy subsidy flow is related to market efficiency as a greater flow of subsidy can take place only if the
sustainable energy markets work efficiently. This efficient operation is dependent, to a large extent, upon the
supply of quality sustainable energy solutions (Verplanken, 2006).
Aside from these more conventional subsidies, policymakers can also subsidize innovative sustainable energy
solutions where refugees use a portion of their fuel payments to contribute to the purchase price of the SE
solution they are currently owning. These schemes provide a more flexible purchasing option for households
who struggle to save whilst at the same time paying for fuel (Barbieri, Riva, & Colombo, 2017). Demand-side
subsidies are usually more efficient than supply-side ones as they do not create distortions in the market where
sustainable energy solutions are provided. They have been increasingly popular in more developed economies
with better-functioning sustainable energy markets and higher-incomes; subsidies can therefore be targeted
towards particular low-income households where purchasing power is their main barrier to sustainable energy
accessibility (Wang, 2011)
Supply Side Subsidies
Renewable energy subsidy support mechanisms are necessary instruments to promote the application and
innovation of most renewable technologies until they become mature and can compete with existing energy
technology options (Hojnik & Ruzzier, 2016). For immature technologies, including renewable energy ones,
demand subsidies are not as effective as R&D in contributing to cost reductions in renewables (Keyuraphan, et
al., 2012).

Permanent renewable energy subsidies are not only an expensive choice to realize mitigation targets, but also a
very risky instrument because even a small deviation from the optimal value will lead to a rapid rise in
emissions or a loss of welfare (Kalkuhl, Edenhofer & Lessmann, 2013). Therefore, subsidy policy should not
been regarded as an optimal choice for the long term. In order to promote the low-carbon transformation of the
global economy successfully, governments will need to create fair competing environments for clean energy
investment through carbon pricing, enhancing stable and predictable regulatory and investment environments,
instead of relying on subsidies to renewable energy industry (Keyuraphan, et al., 2012).

In many cases subsidies or grants are needed to de-risk private-sector investment, price the product at an
affordable level, and reduce additional costs (e.g. logistics or security costs) associated with displacement
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settings (Rosenbaum, et al., 2015). However, reliance on long-term subsidy and grant funding leaves
programmes vulnerable to changes in the funding landscape.

Subsidy Initiatives Gap Analysis
A range of challenges exist that inhibit the uptake and effective management of cleaner energy solutions in
refugee camps. These are magnified by a lack of available and appropriate funding that could target the nexus
of energy access and humanitarian interventions (Shin et al., 2017).

The current funding gap is significant. In many cases, involving the private sector (both enterprises and
investors) is viewed as a way to accelerate delivery of sustainable energy solutions, leverage additional capital,
efficiency and expertise, and adopt more sustainable and market-based approaches (Simon, 2016).

In Kakuma, the government is providing tax incentives to producers and importers of renewable energy
technologies. The humanitarian agencies are carrying out trainings on sustainable energy geared to change
individual attitude in order to stimulate acquisition and adoption of sustainable energy technologies. The
dealers of sustainable technologies in the camps on the other hand are offering interest subsidies through pay as
you go schemes (PAYGO). Despite these efforts the adoption rate of sustainable energy technologies are low
yet there exist limited empirical studies to address this concern. This study is an empirical attempt to fill this
gap.

Further, Subsidy initiatives in a humanitarian setting are a recent phenomenon and have scantly been studied on
their relationship with the adoption of sustainable energy technology. This study addressed this knowledge gap
by conducting a mixed research design from a consumer behavior perspective in order to heighten the
knowledge of adoption rates of sustainable energy technology, thus the study influence of subsidy initiatives on
the adoption rate of sustainable energy technologies in Kakuma refugee camps.
.
Research Design
This research adopted concurrent descriptive cross sectional and correlation research designs. The choice of this
research method was primarily to collect qualitative data to illustrate quantitative findings. This enabled the
researcher to collect both quantitative and qualitative data that focused on generating detailed information
regarding the key aspects.
Study Population
According to UNHCR (2019), as of August, 2019 Kakuma refugee camps had 191,500 refugees. 1000 of them
who were trained by SNV on sustainable energy in Kakuma formed the study population. Further, the
population included zonal leaders in the camps, lead persons drawn from UNCHR implementing agencies and
sustainable energy market organizations.
Sampling Strategy and Sample Size
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The current study employed simple random sampling technique to sample refugees in Kakuma refugee camps.
Purposive sampling was used to select UNHCR implementing partners. In choosing the sample for FGDs, and
observation, census was used. The Slovins statistical formula was employed to obtain the study sample size as
follows.

Where; n= sample size, N=Population, e = level of precision
n=1000 / (1+1000 (0.05)2) = 286 respondents
For focus group discussions, census technique was used since the population of interest was smaller. However
for interview, 29 lead persons drawn from 42 implementing partners operating in Kakuma were selected. This
represents 69 % of the population.
Data Collection Instruments and Procedure
The quantitative tool employed was a structured questionnaire that was applied to 286 refugee respondents. The
qualitative tools employed were interview and FGD guides and an observation check list. The instruments were
pre-tested in a pilot study at Kalobeyi due to its similarity with camps, to check for their reliability and validity.
For open-ended questionnaires the respondents were required to use their own words to answer questions,
whereas in closed-ended questionnaires pre-written response categories were provided. The questionnaires were
administered using ‘drop-and-pick’ method. This provided convenience and efficiency in the process of data
gathering.
For key informant interviews, purposive sampling was used to identify respondents through consultation with
SNVs in the camps. Only the UNHCR implementing partners whose role were within the interest of the study
were chosen for the interview. An interview schedule was used, and before the interview, the interviewer
gained a rapport with the respondent. The respondents answered identical questions at individual level to
maintain confidentiality and to control bias among the respondents.
Focus Group Discussions (FGD) were used to explore their ideas on ownership and adoption of sustainable
cooking and lighting technologies. The topics for discussion were modeled from the research questions,
questionnaires and interview schedule. Two FGD were carried out comprising 7 and 6 zonal leaders
respectively.
Observation was used to explore the SE technologies in the Kakuma market place. The SE market organization
list was provided by the SNV, which is in charge of the energy cluster in Kakuma camps. All the organizations
were visited, observation on their technologies made and photographs taken.
Secondary data was used to supplement the primary data collected and identify critical grey areas the study
sought to fill. The sources of data reviewed included journals, publications, online reports and statistics from
the government ministries such as energy and donor agencies working in Kakuma refugee camp. The secondary
data was useful in corroboration of the study findings.
Data analysis
Data was analyzed using Statistical Package for Social Science (version 25) by applying both descriptive and
inferential statistical procedures. Descriptive results were presented in tables. Quantitative information was
analyzed through statistical procedures. Pearson’s correlation analyses was used to explore the association
among subsidy determinants of adoption rates of SET and SET adoption rates. The regression model was
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tested on how well it fits the data. Fischer distribution test was applied. It was used to test the significance of
the overall model at a 5 percent confidence level. The p-value for the F-statistic was applied in determining the
robustness of the model. The conclusion was based on the basis of p-value. The statistical significance of the
coefficients were determined using the t-statistic. The t-test was used to establish if the correlation coefficient
were significantly different from zero, and, hence whether there is evidence of relationship between the two
variables. To test the hypotheses, multiple regression model was used. The significance of the regression model
was determined using analysis of variance (ANOVA). The significance of each independent variable was also
tested. The significance of coefficients were determined using the t-test.
The statistical package for social sciences, SPSS (version 25.0) was used for data analysis.
The linear regression model used was as follows:
Y=α + β1X1 + e

Equation 3.1

Where:
Y is weight for adoption rates of SET
α

is regression constant

β1 is regression coefficients
X1

is weight for subsidy initiative

e

is stochastic term

Hypothesis were tested at 95% confidence level (α = 0.05). A two tailed test were carried out.

Results and Discussion
Descriptive Analysis
Subsidy Initiatives

The mean and standard deviation of the findings on the subsidy initiative influencing the adoption rates of
sustainable energy technologies is shown in table 1.
Table 1: Subsidy Initiative
Mean

Std. Deviation

Statistic

Statistic

The sensitization of subsidized energy technologies is properly done3.55
within the refugee camps

1.028

I am aware of the subsidy initiatives by the NGO’s and the government4.60
within the refugee camps

.944

The government provides direct subsidies to the producers of4.71
sustainable energy technologies

1.080
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The amount of the sustainable energy subsidy is sufficient to stimulate2.12
access

1.051

The current subsidy has motivated me to continue using sustainable4.64
energy solutions

.916

I prefer the sustainable energy solutions subsidy timing to be at the4.58
beginning phase

.965

Sensitization of Subsidy Initiative
The sensitization level is not sufficient to cause the adoption of SET as respondents were neutral to the
assertion that the sensitization of subsidized energy technologies is properly done within the refugee camps as
indicated by a mean of 3.55 and standard deviation of 1.028. The findings imply that despite the fact that
refugees have a feeling that sustainable energy technologies are subsidized, this information is not widely
disseminated to the users of sustainable energy technologies in the refugee camps.

Presently, the sensitization is carried through demonstration of the working of the technologies within few
hours and refugees are left to decide. While this has been convincing at early stages to promote acquisition of
SET it fails to foster adoption due to failures of SET associated with quality over time In a study carried out by
the Lumina Project on LED torches in East Africa, it was found that 90% of the users experienced qualityrelated problems during the six-month study period. In 2009, Lighting Africa began testing the quality of solar
products available in the African market. The study revealed that 13 out of the 14 Pico PV products in
circulation did not pass their quality tests

The researcher during focus group discussions noted that despite sustainable energy technologies in the camp
having been subsidized by humanitarian agencies, this subsidy accounts for minimal influence on the
sustainable energy integration. This is a result of the fact that the subsidies are not well communicated to the
refugees and most of these subsidies cover only acquisition costs and the subsequent use of fuel is left to the
refugees. For instance, Bioethanol stoves are subsidized but ethanol fuel is not which makes these subsidies
unsustainable in the long run.

When doing an interview, most of the UNHCR implementing partners posited that subsidy initiatives have a
significant influence on integration of sustainable energy in refugee camps. However, the current level of
sensitization on subsidies is not adequate to influence behavioral change on the refugees, that is, to switch from
traditional forms of energy to sustainable energy solutions due to intermittency of sensitization.

The researcher while doing an observation on the SE market organizations in Kakuma noted that the subsidy
awareness creation on sustainable energy solutions is minimal thus it fails to lead to behavior change to foster
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acquisition and adoption of SET. The subsidy was only communicated by a word of mouth and only upon
inquiry.

Generally, there is a great need to improve on awareness creation in the target market of SETs by
demonstrating benefits of SET, as well communicating existing subsidy initiatives, the hazards in using dirty
fuels to light their homes and cook. Consumer education is essential to overcome hurdles for SET client base,
especially in in the refugee camps.

Level of Awareness of Subsidy in Camps
The study revealed high level of awareness of the subsidy initiatives by the NGO’s and the government within
the refugee camps as indicated by a mean of 4.60 and standard deviation of 0.944 and equally aware that the
government provides direct subsidies to the producers of sustainable energy technologies as indicated by a
mean of 4.71 and standard deviation of 1.080. Contrary to low level of awareness creation as opposed to high
awareness levels in the camp implies refugee are sensitized elsewhere other than by humanitarian agencies.
This anomaly is expected since majority of the refugee have mobile phones and thus have access to
information. . In countries where the media is free, such levels of awareness are expected as corroborated by
the findings of Sampa, (2007) research in Botswana that showed that about 57% of the respondents knew their
government policies planned to support the use of SE technologies.
During an interview one of the key informants remarked as follows;
Within the Kakuma Camp majority of the households have mobile phones that enable them transact
within the camps, keep in touch with their relatives abroad and get access to local information
Efficacy of Subsidy Initiative in Promoting Acquisition and Adoption of SET
The study revealed the amount of the sustainable energy subsidy is not sufficient to stimulate access as shown
by a mean of 2.12 and a standard deviation of 1.051 however the subsidy after acquiring the SET devices is
sufficient to allow for adoption as indicated by a mean of 4.64 and a standard deviation of 0.916. The findings
imply that sustainable energy technologies are passed on to the refugees at a much lower cost which provides
refugees with a feeling that they are highly subsidized. The findings also imply that subsidy activities by donor
agencies on sustainable energy products are publicized based on costing of the devices and respondents are
made aware that sustainable energy technologies are less costly compared to other alternative sources of energy
which have both financial and non-financial implications. Solar home systems have demonstrated benefits to
women through savings on kerosene, better quality light, enhanced child welfare, and increased self-respect and
empowerment (Winther, Ulsrud and Saini, 2018), but the upfront costs remain a barrier. The findings are
supported by a report by the International Sustainable Energy Agency (IRENA), (2017), which found out that
the cost of installation and maintenance of sustainable, which was an important stumbling block to mass
adoption, continues on a downward trajectory.
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The MEI survey of residents in Kakuma I included identification of user preferences and willingness to pay for
various stove and fuel options. Only 55 per cent of respondents expressed a willingness to pay for at least $5 for
a basic stove lower than the 75 per cent of residents currently using a basic ICS. The researcher opines this
could be a case of ‘dependency syndrome’ and unwillingness to pay for something that respondents believe
should be provided for free.
Appropriate Subsidy Time Structure to Stimulate Access and Adoption of SET
The study found that subsidy structure that allows subsidy at the beginning had influence on the adoption rates
as refugees preferred the sustainable energy solutions subsidy timing to be at the beginning phase as shown by a
mean of 4.58 and a standard deviation of 0.965. The cost of sustainable energy technologies has been defined as
the most significant challenge to the adoption. The effects of limited local rebates are felt on all levels of the
distribution value chain from the importers, distributors, dealers and refugees. The focus group discussants
were of the view that the main obstacle for a further spread of SHSs among refugee in Kakuma is the initial upfront cost. Refugees are used to paying for lighting on a daily basis, purchasing kerosene. Saving up money for
the significant investment of an SHS, is for most refugees not possible. Financial capital is scarce which is
almost exclusively accessed through remittances
During interview with the lead sector leaders, they were of concurring opinion that the current subsidy of
acquiring and maintaining sustainable energy technologies within the refugee set up should be reviewed to
ensure all payment are as PAYGO.
Bivariate Analyses
Relationship between Subsidy Initiave and Adoption Rates of SET
Table 2. Presents Pearson’s correlation of subsidy initiative and adoption rates of SET.
Table 2: Relationship between Subsidy Initiative and Adoption rates of SET
Subsidy Initiatives
1

Subsidy Initiatives

Pearson Correlation
Sig. (2-tailed)
N
274
Sustainable
energy Pearson Correlation
.184**
integration
Sig. (2-tailed)
.000
N
274
**. Correlation is significant at the 0.01 level (2-tailed).

Sustainable energy integration

1
274

The Pearson correlation analysis found a weak positive correlation between subsidy initiative and adoption
rates of SET (r=0.184, P<0.001). This implies that an increase in subsidy initiaves of sustainable energy would
lead to an increase in the sustainable energy integration in refugee camps. The study findings agree with the
Karytsas S, and Theodoropoulou, E. (2014) who found that subsidy influence publics' adoption on the different
forms of renewable energy sources
Model summary
Table 3. Subsidy Initiative and Adoption rates of SET Model Summary
Model
1

R
.935

a

R Square

Adjusted R Square

Std. Error of the Estimate

.764

.717

3.559
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a. Predictors: (Constant), Subsidy Initiatives

In the regression aanalysis conducted shown in table 3, the goodness of fit for the regression between subsidy
initiative and adoption rates of SET was significant, F(1,273) = 887.780, P<0.001, R2 = 0.764. R2 squared of
0.764 indicates that 76.4% of the variations in SE integration is explained by the variations in subsidy initiative.
This implies that 23.6% of the unexplained variations in SE integration is accounted for by the other variables
outside the study scope.
ANOVA
Table 4: Subsidy Initiative and Adoption rates of SET Model Validity
Sum of Squares

df

Mean Square F

Sig.

Regression

1668.176

1

1668.176

.000b

Residual

513.073

273

1.879

Total

2181.249

274

Model

1

887.780

a. Dependent Variable: Adoption Rates of SET
b. Predictors: (Constant), Subsidy Initiatives

The ANOVA test conducted as presented in table 4 showed that the overall model was significance indicated
by an F statistic of 887.780 at P<0.001.
Significance of coefficients
Table 5. Subsidy Initiative and Adoption rates of SET Regression Weights
Standardized
Unstandardized Coefficients

Coefficients

B

Std. Error

Beta

(Constant)

6.769

1.223

Subsidy Initiatives

.198

.054

Model
1

.184

t

Sig.

5.535

.000

3.644

.000

a. Dependent Variable: Adoption rates of SET

Regression analysis (table 5) on the subsidy initiatives coefficient show that subsidy initiatives factors uniquely
contributes significantly to sustainable energy adoption rates (P<0.001). This imply that one positive unit
change in subsidy initiatives would lead to a change in SE integration at the rate of 0.198. The predicted value
of adoption rates of SET when all other variables are 0 is 6.769.The fitted equation is as shown below;
Y= 6.769 + 0.198X1 + Ɛ
Based on the qualitative data, it was observed that subsidy initiatives positively influence sustainable energy
integration in Kakuma refugee camps. The researcher during focus group discussions noted that despite
sustainable energy technologies in the camp having been subsidized by goverments, humanitarian agencies and
dealers, the subsidy accounts for minimal influence on the sustainable energy integration. This is a result of the
fact that the subsidies are not well communicated to the refugees and most of these subsidies cover only
acquisition costs and the subsequent use of fuel is left to the refugees. For instance, Bioethanol stoves are
subsidized but ethanol fuel is not which makes these subsidies unsustainable in the long run.
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Conclusion
This study has found conclusive evidence that subsidy initiatives factors contribute significantly to adoption
rates of sustainable energy technologies. This imply that one positive unit change in subsidy initiatives factors
would lead to a change in adoption rate of sustainable energy technology. Therefore UNHCR should improve
sensitization on existing subsidies and advocate the structuring of the subsidy to allow access at the outset and
adoption in the long run. In so doing subsidy will an incremental role in the adoption of SET.
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Abstract- This study was aimed at examining the use of Cuisenaire
rods on grade 9 learners’ performance in fractions. Pre-test, Posttest, and Control group quasi-experimental design was used for the
study. The study group was made up of 250 grade 9 learners’. One
hundred and twenty-five (125) learners were selected into the
experiment group whiles One hundred and twenty-five (125)
learners’ were selected into the control group through systematic
simple random method. The data collected were analysed using
Analysis of Covariance (ANCOVA) to find the Mean, Standard
Deviation and Sample T-test. The mean and standard deviation
were used to compare the pre-test and post-test between the
Experimental group and Control group. The analysed results of the
means, standard deviations and T-tests were used to reject the null
hypotheses. The analysed results of Cuisenaire rods showed that
the pre-test (mean = 8.372, SD=1.770) and post-test (mean =
12,428, SD=4.732), t=13,024 p< 0.05. The hypotheses were tested
at 0.05 level of significance.
Index Terms- Cuisenaire rods, Educators, Fractions, Grade 9,
Learners’.

I. INTRODUCTION

G

overnments and stakeholders all over the world continue to
devise means and strategies to make the learning of fractions
in mathematics to learners very easy and practical to learners’ in
this modern world (Govan Mbeki Mathematical Development
Unit (GMMDU), 2013). The American Mathematics Society
(AMS) in collaboration with other mathematical organizations
promoted mathematics, science, and research through funding to
create awareness of mathematics education and to project the
mathematics profession (AMS, 2019). Eurydice (2011) asserted
that most European countries have reviewed their mathematics
syllabi, embracing an outcome-based method which was aimed at
developing learners’ competencies and skills rather than on
theoretical approach. This integral approached was focused on an
all-inclusive and flexible in meeting the needs of different levels
of learners’ as well as to their ability to comprehend the tenacity
of mathematics applications in their daily lives.
An assessment conducted by researchers on U.S. Grade 8
learners’ on fraction addition, the results showed that out of the
closest whole number to 12⁄13 + 7⁄8 (The answer choices were
1; 2; 19; 21 and “I don’t know”) revealed that only 27% got the

correct answer to be (2) (Lortie-Forgues, Tian, & Siegler, 2015).
In a similar vein, the National Assessment of Educational Progress
(NAEP), conducted a test to a sample of U.S grade 8 learners. At
the end of the test, it was observed that only 50% of the
participants could correctly order 2⁄7, 5⁄9, and 1⁄12 from the
smallest to the largest (Martin, Strutchens, & Ellintt, 2007).
Siegler and Pyke (2013), observed that in addition and
subtraction of fraction problem, unequal denominator problems
elicited many more errors than equal denomitor ones. Learners’
in grade 6 correctly answered 41% of the problem and 57% of
grade 8 learners’ also correctly answered the problem. Siegler and
Pyke (2013), observed that 6th and 8th graders representing 68%
correctly answered decimal arithmetic problems. Performance
was high on addition and subtraction representing 90% and 93%
respectively but performance of learners’ was lower in terms of
multiplication and division representing 54% and 35%
respectively.
Fraction was introduced to Korean learners’ in grade three,
Japan in grade four to the elementary level whiles in Taiwan,
fraction was introduced to learners’ at grade three with much
emphasised on composition and decomposition of fractions (Son,
2011, Charalambous & Pitta-Pantazi, 2010, Watanabe, 2012). In
addition, East Asian countries used an amalgamation of carefully
selected mathematical materials that have prolonged existence in
terms of their application in demonstrating fractions and also
replicated the idea of fraction as a quantity. The focus was on the
linear model in connection with the bar model which was mostly
used in Japanese fractions instruction as well as Korean and
Taiwanese textbooks. This approached adopted by the East Asian
countries was in variance to the North American approached who
were preoccupied with the ‘pizza model’ or other circular area
models (Son, 2011, Charalambous & Pitta-Pantazi, 2010,
Watanabe, 2012).
Study conducted by (ICMI, 2009) showed that
Mathematics development was very low in Africa due to the few
numbers of secondary school educators teaching mathematics and
also the few number of graduates and post graduates pursuing
mathematics as a course at the masters and PhD levels and above
all the absence of innovations in most of our schools.
Van der Walt et al (2008) and Ndlovu (2011) were of the
view that the abysmal performance of learners in mathematics in
South African could be attributed to lack of inadequate learner
support materials, poor socio-economic background of learners,
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medium of instructions, lacked of motivation, poor quality of
educators and inadequate study orientation.
Researchers asserted that, an overwhelming majority of
South Africa learners’ Mathematical knowledge was uncertain.
South African learners’ encountered serious problems related to
Mathematics methodological terminology (Van der Walt, Maree
and Ellis 2008:490). Trends in International Mathematics and
Science Study (TIMSS, 2015) conducted a test in Mathematics
and Science to evaluate the performance of learners in grade Eight
among some selected Africa countries (Tunisia, Egypt, Ghana,
South Africa, Morocco and Botswana). At the end of the
competition, South Africa recorded the lowest mark in Science
and Mathematics (TIMSS, 2015). South Africa learners’ were
rated 30.0% in numeracy and 48.1% in literacy (UNICEF, 2005).
Siegler and Fazio (2010) observed that learners all over the world
were faced with challenges in learning fractions and it was evident
that an average learner never gained an abstract knowledge of
fractions. Many learners and educators were faced with the
challenge of fraction learning in mathematics due to the complex
nature of it. Research showed that learners were confronted with
the tasked of understanding the concept of the subject especially
fractions (Charalambous & Pitta-Pantazi, 2010).

II. RESEARCH OBJECTIVES
The present study aimed to find out the use of Cuisenaire
Rods on Learners’ Performance in Fraction in Grade 9 in Public
High Schools in Chris Hani West District South Africa.

III. HYPOTHESES
The following null hypotheses were tested at 0.05 level of
significance:
H01: There is no significant difference between the Pre-test
and Post-test of the control and experimental group.
H02: There is no significant relationship between
Cuisenaire rods and grade nine learners’ performance in fraction.

IV. RESEARCH QUESTION
What was the effect of Cuisenaire rods on learners’ academic
performance in fraction in grade 9?

V. LITERATURE
The literature of this study was based on what scholars had
written about the use of Cuisenaire rods in the teaching of fractions
both locally and internationally.
5.1 Theoretical framework
The theoretical framework of this study was anchored on
two theories; Cognitive Development theory and Constructivism
theory. Cognitive development theory was the ability to make
intellectual judgement through the process of involving all the
mental faculties (De Witt, 2011) whiles constructivism keenly
involved the collaboration efforts of learners with the educator in
constructing new meaning (Atherthon, 2010).
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5.2 Conceptualisation of fraction
Olanoff, Lo and Tobias (2014), opined that fraction was an
𝑎
aspect of rational numbers which was expressed in the form
𝑏
where “a” and “b” were both numerals, and “b” ≠ 0. Fractions was
an aspect of study of rational numbers. In a similar vein LortieForgues et. al. (2015 p.206) asserted that a fraction was made up
of three components, a numerator, a denominator, and a line
separating the two numbers eg. 1⁄2 . Studies showed that for one
to advance in the understanding of the concept of rational numbers
in general, one must undertake a study of different interpretations
of fractions (Lamon, 2007, 2012). Ball (cited in Olanoff et al.
2014 p. 272) asserted that fractions may be inferred to as; (a) in
part-whole terms, where the whole unit may vary; (b) as a number
on the number line; (c) as an operator (or scalar) that could shrunk
or stretched another quantity; (d) as a quotient of two integers; (e)
as a rate; and (f) as a ratio.
Fractions was an essential aspect of mathematics that
formed the bedrock of every learner’s success in the subject as
stipulated by the National Mathematics Advisory Panel (NMAP,
2008). Lortie-Forgues, Tian and Siegler (2015) argued that, the
prominence of fraction and decimal calculation for academic
accomplishment was not restricted to mathematics courses only.
Rational number arithmetic was also ever-present in physics,
chemistry, engineering, psychology, sociology, biology,
economics, and other spheres of studies. Gould, Outhred, and
Mitchelmore (2006), asserted that educators, learners and
academics have typically described fraction learning as a difficult
aspect of mathematics syllabus. Researchers underscored the fact
that learners found it problematic to comprehend the idea of “a
part as a whole” relationship in mathematics.
5.3 Application of manipulative concrete materials in
classroom teaching.
In 2013, the National Council of Supervisors of
Mathematics (NCSM) issued a position statement on the use of
manipulative concrete materials in classroom teaching to develop
learners’ accomplishment in mathematics. “In order to develop
every student’s mathematically proficiency, NCSM recommended
that learners and educators must systematically integrate the use
of concrete and virtual manipulative into classroom instruction at
all grade levels” (NCSM, 2013).
Understanding mathematical skills was very important in
today’s technological world (Burns & Hamm, 2011; Carbonneau,
Marley, & Selig, 2013). Johann Pestalozzi (1746 –1827)
influenced educators in the 19th century to use manipulative
concrete materials in teaching number sense at the basic level of
education including basic blocks (Saetter, 1990). Piaget’s
constructivism viewpoint of the 1970s, observed that theoretical
knowledge was established through discovering while using
physical materials rather than through auditory information via
person to person (Piaget, 1973). In this Morden world, there were
a variety of manipulative concrete materials stretching from
virtual computer software programmes to teacher-made materials
(Gaetano, 2014 p.5).
A manipulative concrete material was a physical object that
could be touched, felt, moved around by learners, appealed to the
faculties of the senses and also conveyed a mathematical
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knowledge (Swan & Marshall, 2011). In addition, Cramer and
Henry (2013) asserted that manipulative materials were physical
objects which ranged in size, shape, and colour. They
encompassed physical prototypes such as fraction circles, paper
folding, pie pieces, Cuisenaire rods, fraction bars, dice, and chips
that enabled learners to establish cognitive images of fractions.
However, many scholars were of the view that the use of
manipulative concrete materials does not necessarily warrant the
understanding of mathematical ideas. Researchers were of the
notion that virtual manipulative concrete materials in reality do not
help learners in cultivating mathematical comprehension (MoyerPackenham & Westenskow, 2013).
5.4 Cuisenaire rods
Elia, Gagatsis, and Demetrico (2007), asserted that
Cuisenaire rods were hands-on and minds-on physical material
used for mathematical instruction of abstract concepts. It was a
significant mathematical material used for modelling
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mathematical concepts of what was taught in the mathematics
classroom and what pertained at homes relating to classroom
experience to everyday life activities. Cuisenaire Rods were
invented over the past nine decades by George Cuisenaire a
Belgian mathematics educator. This distinctive mathematical tool
was to help learners understand abstract mathematical concepts by
manipulating painted wooden strips of different dimensions called
Cuisenaire rods. A package of Cuisenaire rods consisted of 74
rectangular rods in 10cm different dimensions and 10 varied
colours. Each colour related to a particular length. The content of
the pack was made up of 22 white rods of 1cm each, 12 red rods
of 2cm each 10 light green rods of 3cm each, 6 purple rods of 4cm
each, 4 yellow rods of 5cm each, 4 dark green rods of 6cm each, 4
black rods of 7cm each, 4 brown rods of 8cm each, 4 blue rods of
9cm each and 4 orange rods of 10cm each. These rods were used
as physical objects to teach any concept in mathematics
(Kurumeh, 2010).

Figure 5.1: Using Cuisenaire rods to do addition of fractions. (Kurumeh, 2010).
This harmonious interconnection of the senses acted as a
tool to enhance learning and memory. Cuisenaire rods enabled
learners to discover mathematical problems on their own
(Akarcay, 2012). Using Cuisenaire rod teaching approach
prepared learners to meet daily standards with daily critical
thinking activities. It prepared learners for school success in
mathematics and meets the needs of every age group. Cuisenaire
rods enabled every learner to work individually and in groups on
important mathematical contents such as fractions while the
educator offered individual assistance to learners (Akarcay, 2012;
Van de Walle, 2007).

VI. METHODOLOGY
6.1 Research Paradigm
The researcher adopted a positivist research paradigm for
this study. Positivism was often associated with quantitative
research method. Collins (2010), was of the view that positivism

hang on quantifiable interpretations that led themselves to
statistical analysis. The researcher used treatments on
experimental and control groups in the classroom as stipulated by
the positivism theory of laboratory experiment of study.
6.2 Research Design
For this study, the researcher adopted a Pre-test, Post-test,
and Control group quasi-experimental design to determine the
effectiveness of Cuisenaire
rods on learners’ academic
performance in fraction in grade nine (9).
6.3 Sample and Sampling Techniques
Two hundred and fifty (250) grade 9 learners whose ages
ranged between 13-16 years and ten (10) educators teaching grade
9 mathematics were selected from 40 public high schools with the
use of stratified, systematic random sampling, convenience and
purposive sampling methods. One hundred and twenty-five (125)
learners were put into the experiment group and another One
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hundred and twenty-five (125) learners’ were put into control
group through systematic random sampling method. One hundred
and two (102) learners were boys and One hundred and forty-eight
(148) learners were girls.
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both experimental and control group. This was done according to
the codes assigned to them in the pre-test.

VII. DATA ANALYSIS
6.4 Data collection procedure
A Fraction Achievement Test (FAT) made up of multiplechoice objective test of twenty (20) items were used. Each item
had one correct option (key) and three distractors, i.e. options A,
B, C, and D. The content area covered were; Proper fractions,
Improper fractions, Mixed fractions. A Pre-test was administered
to both the experimental group and the control group according to
their codes. The experimental group was then exposed to
Cuisenaire rods in solving different types of fractions with the help
of the researcher and the research assistant whiles the Control
group was not. On the third week, a Post-test was administered to

The data collected were analysed using Analysis of
Covariance (ANCOVA) to find the Mean, Standard Deviation and
Sample T-test. The mean and standard deviation were used to
compare the pre-test and post-test between the Experimental group
and Control group. The analysed results of the means, standard
deviations and T-tests were used to reject the null hypotheses. The
hypotheses were tested at 0.05 level of significance.
i). H01: There is no significant difference between the Pre-test and
Post-test of the control and experimental group.

Table 1.1 Summary result of Cuisenaire Rods Manipulative Tool Data Set.
Group
Controls
Experiment

N
125
125
125
125

Trial
Pre-test
Post-test
Pre-test
Post-test

Mean
8.192
7.992
8.552
16.864

Standard
deviation
1.735
1.406
1.794
1.820

Min
0
1
2
12

Max
14
11
11
20

Source: (Field study February, 2019).
Table 1.1, illustrated the descriptive statistics for
Cuisenaire Rods Manipulative Tool. The table showed the mean
scores and standard deviations of the experimental group and the
control group in the Pre-test (mean

=8.552, SD=1.794) and

(mean =8.192, SD=1.735) respectively. The pre-test scores
showed that, there was no significant difference in the mean scores
and standard deviation between the experimental group and the
control group in the Pre-test. This could suggest that the initial
competencies of the two groups in fractions were equivalent prior
to the study. However, the mean scores and standard deviation of
the experimental group and control group in the Post-test were as

followed (mean =16.864, SD= 1.820) and (mean = 7.99,
SD=1.406) respectively. There was vast disparities in the mean
scores and standard deviation in the Post-test between the
Experimental Group and Control Group. (p < 0.05) therefor
hypothesis (H01) is rejected. The difference in the mean and
standard deviation scores could be attributed to the effects of
Cuisenaire Rods on the Experimental Group.
ii). H02: There is no significant relationship between Cuisenaire
rods and grade nine learners’ academic performance in fraction

Table 1.2: Shows the Paired Samples Statistics (N= 250)
Pair

Mean

Cuisenaire rods manipulative
12.428
Post-test
Pre-test
Source: (Field work February, 2019).

8.372

Std. Deviation

Std. Error Mean

4.732

.299

1.770

.112
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Table 1.2: Shows a Paired Samples Test from
Pair

Paired Differences

Mean
Cuisenaire
rods
manipulative Post-test - 4.056
Pre-test
Source:(Field work February, 2019).

Std.
Deviation

Std.
Mean

4.924

.311

Mean

95% Confidence Interval of the
Error Difference

Std.
Deviation

4.056

4.924
Effect size

To prove that there was a significant relationship between
Cuisenaire rods and grade nine learners’ performance in fractions,
the pre-test and post-test mean and standard deviations scores of
Cuisenaire rods were compared using sample paired t-test. Table
19 showed the Pre-test and Post-test mean and standard deviation
of Pre-test scores (mean
=8.372, SD=1.770) and Post-test

Upper

t

df

3.443

4.669

13.024 249

0.000

Effect size
0.82

IX. RECOMMENDATIONS
1. Learners’ ought to use Cuisenaire rods frequently in their
mathematical lessons so that they would be abreast with
it and also increased their understanding in fractions.
2. Mathematics educators should ensure that they
incorporated Cuisenaire rods in their mathematical
instructions.
3. Educators ought to motivate and sustained the interest of
their learners’ during mathematics instruction by the use
of different teaching methods. Mathematics class must be
learner centred and not teacher centred form of
instruction.
4. Principals ought to ensure that there were adequate
manipulative concrete materials in their schools to
enhance the teaching and learning of mathematics.
5. It was obligatory for the Department of Education to
ensure that every school was well resourced with
manipulative concrete materials to enhance the
mathematical proficiency of the learners’.

scores (mean
=12,428, SD=4.732) respectively. The scores
indicated that, there were increased in the mean scores and
standard deviation of the Post-test. The t-test (t=13,024, p < 0.05)
indicated that there was a significant relationship between
Cuisenaire rods and grade nine learners performance in fractions
therefore the null hypothesis (H02) was rejected.

VIII. CONCLUSION
The study showed that Cuisenaire rods have a great effect
on learners’ academic performance in fraction. Cuisenaire rods as
a manipulative concrete material has aided learners’ to discover
solutions to mathematical problems involving fractions, motivate
learners’ to work independently and in groups and also enhanced
learners’ understanding of fractions. Elia, Gagatsis, and Demetrico
(2007), suggested that Cuisenaire rods are hands-on and minds-on
physical material used for mathematical instruction of abstract
concepts and made mathematics real to learners. In support
(Akarcay, 2012) alluded to the fact that Cuisenaire rods enabled
learners to discover mathematical problems on their own.
Cuisenaire rods motivate every learner to work individually and in
groups on important mathematical contents such as fractions while
the educator offered individual assistance to learners (Akarcay,
2012; Van de Walle, 2007). Cuisenaire rods made mathematics
real to learners since it was learner friendly, activity oriented, and
stimulated learners’ comprehension of the mathematical concepts
and facilitated higher understanding of mathematical concepts,
facts and principles Kurumeh (2010).

Lower

Sig.
(2tailed)
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ABSTRACT
The red-rust flour beetle, Tribolium castaneum is a serious pest of stored wheat flour in Nigeria. The study assessed the relative
preference for development by T. castaneum in dehulled-fine flour of eight wheat varieties. The experiment was conducted between
24th February to 20th April, 2017, in the laboratory of Biological Science Department of University of Maiduguri, under ambient
temperature (24±1.13 oC) and relative humidity (30.7±1.38 RH). The varieties consisted of Reyna-28, Nejmah, Soonot-5, Debeira,
Faris-30, Imam, Reyna-19 and Nabuq-4. Randomized Complete Block Design with three replicate was used to compare the biology,
population, population growth rate, and the susceptibility index in the eight varieties of wheat. The results showed that effect of
variety on the biology of T. castaneum was not significant (P<0.05), thus developmental periods of larvae, pupae, and adult stages,
closely ranged from 8.3 - 9.0 days, 30.0 - 32.7 days and 35.7 - 37.3 days, respectively, and was at par among the eight varieties. The
average developmental periods of the larval, pupal, and adult stages were 9.0 days, 30.8 days, and 36.4 days, respectively. The study
also compared the peak population of larvae, pupae, and adults among the eight wheat varieties. Results indicated a significant
(P<0.05) difference in the population of larvae, pupae, and adults, which ranged from 47 - 100.7, 32.3 - 62.0, and 21.7 - 47.0 among
the different wheat varieties, respectively. The highest population of larvae, pupae, and adults was consistently recorded from
Debeira, while the lowest was from Nabuq-4 and Imam. The varieties, Faris-30, Soonot-5, Reyna-19, and Nejmah also gave a higher
population than Nabuq-4 and Imam. The study also investigated larvae and adult population growth rates in the eight different wheat
varieties. Larvae exhibited a polynomial growth pattern, in which the build-up phase from 10 - 28 DAI, was at the rate of 5.644 15.759, and population growth was higher and faster in Debeira, Nejmah, Soonot-5 and Faris-30 than in Nabuq-4 and Imam. The
result indicated population decline at the rate of 0.4162 - 1.0739 larvae as from 28 - 55 DAI. The highest rate of larvae population
decrease was in Debeira and the lowest was in Nabuq-4, closely followed by Imam. The adult population growth followed the
sigmoid (logarithmic) pattern, which increased at the rate of 10.816 - 25.810 beetles. The highest rate of growth occurred in Faris-30,
followed by Soonot-5 and Debeira. Conversely, the lowest growth rate was in Imam, closely followed by Nabuq-4. The study also
assessed the susceptibility of the eight varieties to infestation by T. castaneum, and the susceptibility index significantly (P<0.05)
differed from 7.57 - 11.31%. From the results, Debeira, followed by Nejmah and Soonot-5 were significantly more susceptible
compared to the least susceptible varieties, Imam and Nabuq-4. From the foregoing results, therefore, Debeira, Nejmah, and Soonot-5
were the most susceptible wheat varieties, while Imam and Nabuq-4 were the least susceptible.
KEYWORDS: Varieties, Flour, T.castenum, Susceptibility, Population, Adult, Larvae, Pupae, Wheat.

INTRODUCTION
The red flour beetle, Tribolium castaneum (Herbst) is worldwide and most destructive pest of stored products and is
cosmopolitan in distribution. It is the most common pest of wheat flour. Collectively known as flour beetles, several species of
Tribolium which belong to the family Tenebrionidae (darkling beetles) in the order Coleoptera, are ubiquitous pests of stored grain,
flour, and other cereal products.
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Although little is known of their ecological niche before the introduction of human food stores, the entire clade is thought to have
adapted to feed on fungi (Hunt et al. 2007). Their tolerance for hot, dry environments; reduced visual system; and remarkable
expansion of odorant and gustatory receptor genes (Abdel-Latief, 2007; Engsontia et al. 2008) suggests an underground lifestyle in
arid subtropical regions, possibly infesting animal food stores. Their popularity as research organisms arose because they are easy to
culture and handle and they reproduce rapidly. As the only beetle for which the genome sequence is now available, the red flour
beetle, T. castaneum, is one of the best-known members of this family.
Tribolium castaneum is frequently referred to as secondary pests since it is unable to feed or attack sound grains, but cause
considerable damage to grains previously attacked by internal feeders (primary pests) or mechanically damaged (Mebarkia et. al.,
2010). The red flour beetle, Tribolium castaneum is a polyphagous, cosmopolitan pest of stored products, flour mills and has had a
long association with stored food and has been known as a major pest in facilities used for the processing and storage of storedproducts (Kheradpir, 2014). Although its pest status is considered to be secondary, requiring prior infestation by an internal feeder, it
can readily infest wheat or other grains damaged in the harvesting operation.
Grains can be infested by pests at all stages following their harvest until they are processed and consumed. The most commonly
attacked products are those of food grains and the least are the dried fruits. Cereals are a major source of dietary protein for humans.
Cereal grains and wheat in particular, are among the most important crops globally (Mebarkia et. al. 2010). Cereal grains are the
main source of food for humans in many countries and constitute about 71% of the staple diets of local populations in Africa (Shareif,
2002). It also causes serious damage upon dried fruits, pulses, and prepared cereal foods, such as cornflake, pasta, biscuit, beans, nuts,
etc.
In all African countries, wheat consumption has been steadily increasing during the past 20 years as a result of a growing population,
changing food preferences, and a strong urbanization. Based on production, wheat is ranked the 3rd among cereal crops production
and 4th among the top 50 agricultural commodities (FAOSAT, 2014). The damage caused by insect pests to wheat grain has been
estimated at 10 to 20% (Khanzada et al., 2011). Apart from the loss of weight and quality of food grains, insects of the genus
Tribolium secrete a variety of toxic quinones which are said to be carcinogenic. The presence of Tribolium castaneum in the food
grains gives pungent smell and infested flour becomes dirty yellow and negatively affects the baking quality of flour.
The word quality as applied to food materials refers to those attributes of food, which make it agreeable to persons who eat them. It
involves color, flavor, texture, nutritive value, and freedom from harmful substances such as pesticide residues, biochemical changes,
and contamination by insect body fragments or excreta (Shareif, 2002). This beetle has been focused on because of several significant
features such as short lifetime, ability to compete in using limited sources, survival in poor condition, and adaptation to fluctuated
climate (Kheradpir, 2014).
The use of resistant varieties is one of the environmentally safe methods of pest control in stored product pest management. Varietal
resistance in wheat against Tribolium castaneum has been studied by different workers (Khanzada et al., 2011). The world population
gets most of its daily energy needs from wheat and rice (Awadalla et al., 2014). The mainstay of mankind and one-quarter of energy is
obtained from these cereals grains (Khaliq et. al., 2014).
MATERIALS AND METHODS
The experiment was conducted to assess the relative preference for development by T. castaneum in dehulled-fine flour of
eight wheat varieties. The experiment was conducted in the Biological Science Department Laboratory of Faculty of Science,
University of Maiduguri under (ambient temperature and relative humidity) uncontrolled laboratory conditions.
Source of Wheat and Flour Preparation
The eight varieties of wheat, Reyna-28, Nejmah, Soonot-5, Debeira Faris-30, Imam, Reyna-19, and Nabuq-4 where obtained from the
germs plasm of the lake chad Research Institute, Maiduguri. 500g of each of the varieties were drilled and milled into fine flour.
Dehulling was done at home manual ling using pestle and mortar, while milling was done at the Lake Chad Research Institute
Maiduguri, using a Brabender Miller (Quadrumat® senior).
Establishment and Stock Culture Maintenance of T.castaneum
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The stock culture of T. castaneum was maintained on semolina flour in the laboratory throughout the study period in
Maiduguri (hot dry season: Feb – April: 24±1.13 oC, 30.7±1.38 RH). Culture method involved initial infestation of 480g semolina
flour drilled and milled into fine flour, in the ratio of 2:3 with 100 females and 50 males in 500 ml plastic container. As the larvae
start to emerge the sample was sieved on a daily bases and larvae was transferred using aspirator into a new container containing 100
g semolina for them to develop in to new adult. As soon as adults emerged the stock culture was sieved daily and newly emerged
adults were used for the experiment. The males and females were sexed based on their relative sizes (Females are larger) and also
adult males are distinguished from females by a hairy puncture on the ventral surface of the anterior femur.
Infestation Procedure
At the beginning of the experiment two males and females were introduced into 10 cm in diameter Petri dishes on 20 g of the wheat
varieties. Male and females were sexed based on their relative sizes (females are larger) and also the adult male is distinguished from
the females by a hairy puncture on the ventral surface of the anterior femur. The top of each petri dish was screened with fine mesh to
prevent escape of infested T.castaneum. The parental adults were removed after 31 days of infestation. The experiment was
terminated after 55days.
Experimental Design and Treatments
The experiment was laid out in a Randomized Complete Block Design to assess the development of T.castaneum using different
wheat varieties. The experiment was replicated three times using the wheat varieties as the treatment namely; Reyna-28, Nejmah,
Soonot-5, Debera, Faris-30, Imam, Reyna-19, and Nabuq-4.
Data Collection Analysis
The number of adults that developed in each of the samples was counted at 55daysvafyer infestation for each treatment. Data
on the larvae, pupae, and adults were pooled and subjected to. Analysis of variance (ANOVA) using analytical software Statistics
Version 8.0 (SX). Index Susceptibility of different varieties of flour to infestation by T.castaneum was computed. Treatment means
were separated using the least significant (P<0.05%) difference (LSD) at the level of 5% probability.
Susceptibility index (SI) was computed as:
𝑆𝐼 =

𝑙𝑜𝑔𝑓1
× 100%
𝐷

Where, F1 = total number of emerging adults
D = median development period, estimated from the middle of oviposition to the emergence of 50% of the F 1 generation.
RESULTS
Table 1 shows the biology of Tribolium castaneum in dehulled-fine flour of the eight different varieties of wheat. The result indicated
that larvae, pupae and adult developmental periods in the eight varieties ranged from 8.3 - 9.0 days, 30.0 - 32.7 days, and 35.7 - 37.3
days, respectively. However, the developmental period of the larval, pupal, and adult stages of T. castaneum among the eight varieties
did not differ significantly. The overall mean developmental periods of the larval, pupal, and adult stages were 9.0 days, 30.8 days,
and 36.4 days, respectively.
Table 1. Mean developmental period of the different stages of Tribolium castaneum in flours of the eight wheat varieties
Developmental period (days)
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Variety
Reyna-28

Larvae
9.0 ± 1.00

Pupae
32.7 ± 4.62

Adults
37.3 ± 1.53

Nejmah

9.3 ± 1.16

30.0 ± 1.73

35.7 ± 4.51

Soonot-5

8.7 ± 0.58

30.7 ± 1.16

37.0 ± 0.00

Debeira

8.7 ± 0.58

30.0 ± 1.00

36.7 ± 0.58

Faris-30

9.7 ± 0.58

30.3 ± 1.16

36.0 ± 1.73

Imam

9.3 ± 0.58

31.0 ± 0.00

36.3 ± 0.58

Reyna-19

8.3 ± 0.58

30.7 ± 0.58

35.7 ± 1.53

Nabuq-4

9.0 ± 1.00

31.0 ± 0.00

36.3 ± 1.16

Mean

9.0 ± 0.78

30.8 ± 1.77

36.4 ± 1.72

SE±

0.4629

1.1163

1.1233

F-test

0.5401

0.7580

0.9480

LSD0.05

Ns

Ns

Ns

CV%

8.91

6.25

5.35

Ns = Not significant at 5% probability level of the F-test

Fig. 1 shows the pattern (trend) of larvae population growth in dehulled-fine flour of the eight wheat varieties. The chart
depicted a unimodal growth pattern, with distinct rising (increasing), peak and falling (decreasing) paths. The growth pattern was
similar in all wheat varieties, in which the larvae population increased as from 10 DAI, peaked at 28 DAI, and thereafter decreased up
to 55 DAI. The chart consistently showed that the larvae population was higher in Debeira, followed by Nejmah and Reyna-19,
especially when compared with the lowest population build-up in Nabuq-4 and Imam.
Fig. 2 depicts the rate of growth in the larvae population for the different varieties. The 2nd-order polynomial best fit (R2 =
0.6061 - 0.7308) regression curves and equations for the eight varieties generally expressed that the population increased at the rate of
5.644 - 15.759 larvae every three days, from 10 - 28 DAI. The highest (fastest) recorded rate of increase in larvae population (15.8
larvae) was in Debeira, however Nejmah, Soonot-5, and Faris-30 also exhibited higher (faster) larvae growth rate. In contrast, the
lowest (slowest) rate of increase in the larvae population was in Nabuq-4, while Imam also exhibited a lower (slower) rate of larvae
increase. There was a decrease in larvae population after the peak at 28 DAI, consequently, the rate of decrease (decline) in the
population of larvae in the eight wheat varieties ranged from 0.4162 - 1.0739 larvae every three days. The highest rate of larvae
population decrease was in Debeira and the lowest was in Nabuq-4, closely followed by Imam.
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Fig. 1: Tribolium cataneum larvae population growth trend in the
dehulled-flour of eight different wheat varieties
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y = -0.7401x 2 + 11.155x + 10.8650; R2 = 0.7048

V2

y = -0.9613x 2 + 14.153x + 8.7139; R2 = 0.7308

V3

y = -0.8597x 2 + 13.978x - 5.3289; R2 = 0.6889

V4

y = -1.0739x 2 + 15.759x + 12.039; R2 = 0.7035
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y = -0.7378x 2 + 12.384x - 9.1384; R2 = 0.6733
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y = -0.4885x 2 + 6.3617x + 14.935; R2 = 0.6352
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Fig. 2: Tribolium cataneum larvae population growth rate in the
dehulled-fine flour of the eight different wheat varieties
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Fig. 4: Tribolium castaneum adult population growth pattern in
dehulled-fine flour of different wheat varieties
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Fig. 5: Tribolium castaneum adult population growth rate in
dehulled-fine flour of the different wheat varieties

Fig. 3 shows the population growth pattern of adult T. castaneum in the dehulled-fine flour of the eight varieties. The chart
depicts the sigmoid (logarithmic) pattern of adult population growth, in which Debeira, Faris-30, and Soonot-5 exhibited higher
population growth, in contrast to Imam and Nabuq-4 with lower population growth. Fig. 4 shows the best-fit (R2 = 0.9077 - 0.9817)
logarithmic population growth curves and equations for the eight wheat varieties. The regression equation indicates that the rate of
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population growth ranged from 10.816 - 25.810 beetles every three days. The highest rate of adult population growth was obtained in
Faris-30, followed by Soonot-5 and Debeira. Conversely, the lowest growth rate was in Imam, closely followed by Nabuq-4.

Table 2 shows the peak population of T. castaneum larvae, pupae, and adults recorded in dehulled-fine flour of the eight different
wheat varieties. The results indicated a significant (P<0.05) difference in the larvae population among the different wheat varieties,
which ranged from 47 - 100.7 larvae recorded in Nabuq-4 and Debeira, respectively. The result expressed that Debeira gave
significantly higher larvae count compared to all other varieties. This was followed by Reyna-19 and Nejmah with a significantly
higher larvae population than the remaining varieties, except Soonot-5. In contrast, V8 gave significantly lower larvae count than all
the varieties, except Imam. However, there was no significant difference in the larvae population among Reyna-28, Nejmah, V3, and
Reyna-19, as was also the case among Reyna-28, Soonot-5 and Faris-30. The result also did not show a significant difference in the
larvae population between Faris-30 and Nabuq-4, and between Imam and Nabuq-4.
The result further indicated a significant (P<0.05) difference in the population of pupae which ranged from 32.3 - 62.0
among the different varieties (Table 2). The highest pupae count was from Debeira and the lowest was from Nabuq-4. The result
indicated a significantly higher population in Debeira than the other wheat varieties, except Soonot-5 and Reyna-19. In contrast, the
population of pupae recorded from Nabuq-4 was comparably lower than other varieties, except Reyna-28 and Imam. However, there
was no significant difference in pupae count among Soonot-5, Debeira, and Nabuq-4, as was also observed among Nejmah, Soonot-5,
Faris-30, and Reyna-19. Similarly, the population of pupae among Nejmah, Faris-30, and Imam or Reyna-28, Imam, and Nabuq-4 did
not differ significantly.
The result of the adult population in the fine flour of the different wheat varieties is as shown in Table 2. The result showed a
significant (P<0.05) difference in the recorded number of adult beetles which ranged from 21.7 - 47.0 among varieties, with the
lowest and highest from Imam and Debeira, respectively. The result showed that the population of adults in Debeira was significantly
higher than all the varieties, except Faris-30 also with a significantly higher population than the remaining varieties, except Soonot-5.
The lowest adult population was obtained from Imam, closely followed by Nabuq-4. Results did not show a significant difference in
the larvae population of Debeira and Faris-30, as the case also was between Soonot-5 and Faris-30. The result also did not indicate a
significant difference in the population between Nejmah and Soonot-5 or Reyna-28 and Reyna-19 or Imam and Nabuq-4.
Table 2. Mean population of T. castaneum larvae, pupae and adult in the eight different wheat varieties
Variety
Reyna-28

Mean population
Larvae
69.3

Pupae
41.0

Adult
29.0

Nejmah

81.0

44.3

38.0

Soonot-5

73.3

54.7

41.0

Debeira

100.7

62.0

47.0

Faris-30

63.7

47.7

45.0

Imam

49.0

40.0

17.7

Reyna-19

82.3

52.7

31.3

Nabuq-4

47.0

32.3

21.7

Mean

70.8

46.8

33.8

SE±

5.05

3.65

1.68

F-test

0.0000**

0.0013**

0.0000**

LSD0.05

15.32

11.06

5.09

CV%

12.36

13.49

8.60

**Significant at 1% probability level of the F-test
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Table 3 depicts the susceptibility index of the different varieties to infestation by T. castaneum. The results indicated significant
(P<0.05) differences in the susceptibilities of the dehulled-fine flour of the eight wheat varieties. The susceptibility of the eight
varieties ranged from 7.57 - 11.31%. Imam was the least susceptible variety, while Debeira was the most susceptible. However,
Nejmah and Soonot-5 were equally as susceptible as the most susceptible variety, Debeira. Conversely, the Nabuq-4 was equally as
susceptible as the least susceptible variety, Imam.

Table 3. Susceptibility of the dehulled-fine flour of the eight wheat varieties to infestation by T. castaneum
Variety

Susceptibility index (%)

Reyna-28

9.22

Nejmah

10.23

Soonot-5

10.80

Debeira

11.31

Faris-30

9.95

Imam

7.57

Reyna-19

9.51

Nabuq-4

8.44

Mean

9.63

SE±

0.54

F-test

0.0046

LSD0.05

1.64

CV%

9.73

**Significant at 1% probability level of the F-test

DISCUSSION
The red-rust flour beetle, Tribolium castaneum is a serious pest of stored wheat flour in Nigeria. The present study compared
T. castaneum biology, population and population growth rate, and the susceptibility in the dehulled-fine flour of the eight wheat
varieties. The results of the present study did not show a significant difference in the pest's biology in the eight studied wheat
varieties. In the present study, developmental periods of larvae, pupae, and adults were 8.3 - 9.0 days, 30.0 - 32.7 days and 35.7 - 37.3
days, and on the average were 9.0 days, 30.8 days and 36.4 days, respectively. This result agrees with the findings of Scharf et al.
(2015), while William (2000) reported that the male and female pupal periods ranged from 6-7 days for males and 7-9 days for
females. William (2000) reported that the pupal period was about 8 days. In contrast, Devi and Devi (2015) reported the incubation
period was 4 to 5 days and grub underwent seven instars and the total developmental period of the immature stages ranged from 70 to
83 days with an average of 76.5 days, and pupal period ranged from 6 to 9 days. Dhaliwal (2006) found that the grub period lasts on
an average from 70 to 83 days to reach the pupal stage. William (2000) reported that the length of the larval period varied from 22 to
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more than 100. Shafique et al. (2006). Also In our study, the number of Tribolium larvae developed to the adult stage was 23.33 to 50,
and the development period was 24 to 70 days causing weight loss of 0.40 to 3.41% in various wheat products. Earlier studies
suggested that the biology of T. castaneum is dependent on food supply, temperature, and humidity (William, 2000). Lhaloni et a1.
(1988) reported that the reproduction of T. castaneum increased with increasing temperature (20 - 30°C) and moisture content (10 16%); to peak at 27°C and 16% moisture.
The result on population in the present study revealed that population larvae, pupae, and adults varied significantly from 47 100.7, 32.3 - 62.0, and 21.7 - 47.0, respectively. The result consistently showed a higher number of larvae, pupae, and adults
population in the flour of Debeira, thus it was the most preferred variety. However, Faris-30, Soonot-5, Reyna-19, and Nejmah also
gave higher larvae, pupae, and adult population than Nabuq-4 and Imam with the lowest population. This result corroborates the
findings in earlier studies that there was variability in different wheat cultivars which turned out to be resistant or susceptible against
red flour beetle (Aheer and Ahmad, 1993); Syed et al., 2001; Sarwar et al., 2004; Sarwar, 2009 and Ali et al., 2011). Fatima et al.
(2010) reported that fecundity and egg hatching of T. castaneum differed among the nine wheat varieties. The preference by
Tribolium sp had been attributed to starch, mannitol, raffinose, sucrose, maltose, and cellobiose, as well as various monosaccharides,
protein and carbohydrate content and flour extraction (Chapman, 1998). Wong and Lee (2011) reported that different types of flour or
starch influence the developmental rate of T. castaneum in different ways. When the protein content in the diet was high, more adult
beetles emerged; in contrast, fewer adults developed in diets with high carbohydrate content.
The present study further investigated T. castaneum population growth in the eight different wheat varieties. The result
expressed that larvae population growth generally followed the polynomial pattern, with distinct rising (increasing), peak, and falling
(decreasing) paths. Larvae emergence started at 10 DAI, attained at 28 DAI, regression depicted that population growth during the
build-up phase from 10 - 28 DAI, was at the rate of 5.644 - 15.759 larvae every three days. The results expressed that rates of larvae
population build-up in Debeira, Nejmah, Soonot-5, and Faris-30 were significantly higher and faster than in Nabuq-4 and Imam.
Subsequently, the larvae population declined at the rate of 0.4162 - 1.0739 larvae every three days as from 28 - 55 DAI. The highest
rate of larvae population decrease was in Debeira and the lowest was in Nabuq-4, closely followed by Imam. In contrast, adult
population growth generally followed the sigmoid (logarithmic) pattern, and the regression results indicated that the rate of growth
ranged from 10.816 - 25.810 beetles every three days. The highest rate of growth occurred in Faris-30, followed by Soonot-5 and
Debeira. Conversely, the lowest growth rate was in Imam, closely followed by Nabuq-4. In a similar study, Ali et al. (2011) evaluated
fifteen wheat varieties, Barani 70 wheat variety was highly tolerant to attack by the flour beetle and variety Wafaq-2001was more
sensitive than other trailed varieties. Sawar (2015) evaluated 12 different advanced local wheat germplasms against red flour beetle
and found that all the wheat germplasms were susceptible to T. castaneum, but NIA-MB-02, NIA-MB-03 and NIA-MN-01, while
NIA-MB-01, NIAMN-08 and Khirman were tolerant to the pest infestation.
The study also assessed the susceptibility of the eight varieties to infestation by T. castaneum, and the susceptibility index
ranged from 7.57 - 11.31%. From the results, Debeira, followed by Nejmah and Soonot-5 were the most susceptible varieties, while
Imam and Nabuq-4 were the least susceptible varieties. In a related study, Ajayi and Rahman (2006) reported Susceptibility indices of
8.65, 6.26, 4.46, and 3.19 in wheat, millet, sorghum, and maize. In conclusion, the results on biology, population, population growth
rate and susceptibility, indicated that Imam and Nabuq-4 were resistant to T. castaneum infestation, while Debeira, was the most
susceptible, followed by Nejmah and Soonot-5. The differences in susceptibility and tolerance attributable to wheat varieties to the
development of the pests could assist in the selection of resistant varieties of wheat for cultivation. Therefore, Imam and Nabuq-4
being the most resistant are recommended, to checkmate huge losses to this storage pest.
Conclusion
The foregoing results revealed that variety did not have a remarkable effect on the biology of T. castaneum. However, red flour beetle
exhibited a higher and faster population and population build-up rate of larvae, pupae, and adults in Debeira, Nejmah, Soonot-5, and
Faris-30, while Nabuq-4 and Imam were the lowest. The result on susceptibility indices further expressed that Debeira, followed by
Nejmah and Soonot-5 were the most susceptible varieties, while Imam and Nabuq-4 were the least susceptible varieties. In
conclusion, the results on population, population growth rate, and susceptibility, indicated that Imam and Nabuq-4 were resistant to T.
castaneum infestation, while Debeira, followed by Nejmah and Soonot-5 were the most susceptible. Therefore, T. castaneum showed
preferences for infestation to some wheat varieties, which suggest that such varieties were more vulnerable than those that were
resistant.
Recommendation
The present study has revealed that wheat varieties differed in the susceptibility to infestation by T. castaneum. The varieties, Debeira,
Nejmah, Soonot-5, and Faris-30 were found to be susceptible. It is therefore, recommended that adequate attention should be
accorded to such varieties, especially during storage against the pest. In contrast, Imam and Nabuq-4 were the least infested and were
therefore resistant, and their patronage would reduce the cost of pest control, as well as damage to stored flour and losses. With the
continuous screening of varieties, chances are high that more resistant varieties would emerge, therefore such studies should be
expanded to more varieties.
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Abstract: Human resource analytics has emerged as a new trend and challenge in the business context emphasizing
the strategic value of Human Resource Management (HRM) to the top management leaders. This paper tries to achieve
five objectives: 1) what HR analytics means and its importance, 2) what the process of HR analytics is, 3) possible
HR questions that can be answered by HR analytics, 4) a new model for HR analytics, and 5) challenges that exist for
HR analytics. A comprehensive literature review analysis was done to achieve the mentioned objectives of the paper.
This study is conceptual in nature as it discusses some aspects like definitions, importance, process, models, challenges
etc. under HR analytics. HR analytics is an application of research designs and advanced statistical tools for evaluating
HR data to find solutions or to make sustainable decisions relating to HR issues based on evidences. Many scholars
have identified that contribution of HR analytics in attaining the competitive advantage for the organization is highly
considerable.
Key words: HR Analytics, HRM, Sustainable, Competitive Advantage, Organization
1. INTRODUCTION
Sustainability means a deliberate continuous attempt to utilize natural resources and other resources to meet the needs
of current human beings and non-human beings while not harming the ability of future human beings and non-human
beings to utilize natural and other resources to meet their needs (Opatha, 2019). According to Kirtane (2015)
sustainable HRM practices include green HR practices, HR analytics and HR Metrics which are being used in various
functions of HRM. Rapid digital transformation has increased the requirement of HR analytics solutions and services
and this has caused the world including the Asia pacific region to grow fastest in HR analytics (Gurusinghe et al.,
2019).
It was in 1978 that Dr. Jac Fitz-enz emphasized the idea of developing metrics that can determine the impact of HR
activities on organization’s bottom line and developed the notion as HR analytics (Jain and Nagar, 2015). After the
great recession period 2008, most of the organizations recognized the necessity of accurate evidence based people
management practices which involve analytics, decision making and problem solving (Reddy and Lakshmikeerthi,
2017). Big data in HR gifted HR analytics to the evidence based HRM concept to make accurate decisions regards to
HR (Reddy and Lakshmikeerthi, 2017).
In present context the language of business is considered as numbers. Based on the numbers which derive from
descriptive, predictive and prescriptive analyses organizational decision makers take decisions. Thus, organizations
are trying to improve the accuracy of decisions while improving their effectiveness and efficiency through data
analytics. Data related to every aspect of employees in the organization should be well assessed, evaluated and
analyzed to make suitable decisions regarding to employees’ issues (Lochab et al., 2018). HR analytics is a powerful
tool that has the possibility of adding positive value to the functions of HR department and improving the effectiveness
and efficiency of every associated aspects of it through logical and numerical explanations. The use of data in HR is
referred as “workforce analytics,” “human capital analytics” or “HR analytics”. With the help of HR analytics, HR
professionals make decisions which enable to attract, retain and improve the employee performance and an
organization can maintain its’ success in the long run only if it keeps itself updated with the latest trends happening
in the field of HR analytics (Reena et al., 2019). One of the major advantages with HR analytics is that it is an evidence
based study, which helps the HR professionals in making rational decisions whilst enhancing the strategic impact of
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HR on the business performance (Singh et al., 2017). Thus, HR analytics has moved from an operational partner to a
more strategic center of excellence (Malla, 2018).
In Sri Lanka only several researches have been done on HR analytics. Thus, there is a contextual gap regarding the
HR analytics literature in Sri Lanka and also there is an intellectual curiosity to know about HR analytics. This paper
is an attempt to explore and describe what HR analytics means and its importance, what the process of HR analytics
is, the possible HR questions that can be answered by HR analytics, a new model for HR analytics and challenges
exist for HR analytics.
2. RESEARCH QUESTIONS AND OBJECTIVES
Following research questions were formulated under this conceptual study on HR analytics.
1. What is HR analytics? What is its importance?
2. What is the process of HR analytics?
3. What are the possible HR questions that can be answered by HR analytics?
4. What are the challenges that exist for HR analytics?
This research paper has its objectives to find answers for the above mentioned four specific research questions and to
introduce a new model on HR analytics.
3. METHOD
This research paper is a study which gives a theoretical contribution to the existing body of knowledge in HR analytics.
It introduces a new model of HR analytics with an example and tries to find answers for four research questions
systematically. A comprehensive literature survey was done by using the desk research strategy in addition to the
logical beliefs of the author.
4. HR ANALYTICS
Human resource management has become one of the most critical functional fields in an organization (Opatha and
Uresha, 2020). Opatha (2009) defines HRM as the efficient and effective utilization of human resources to achieve
goals of an organization and the generic purpose of HRM is to generate and retain appropriate and contented
employees who give their maximum contribution to achieve organizational objectives and goals. Human resources
include all types of employees who work for the organization. In present competitive business environment human
resource has become a strategic asset to the company as it is rare, valuable, inimitable and non-substitutable.
One of the founders of the analytics movement has said: "Unquestionably, analytics is going to give HR a major
makeover and analytics is the engine of business intelligence while it is a prerequisite for sustainable performance of
the organization” (Fred and Kinange, 2015). Analytics has interactions with much disciplines like computer,
engineering, science etc. (Lochab et al., 2018). Analytics are three types i.e. descriptive analytics, predictive analytics
and prescriptive analytics (Fred and Kinange, 2015). Descriptive analytics applies simple statistical techniques like
mean, median, variance, standard deviation etc. and describe what contained in the data set (Fred and Kinange, 2015)
and answer the questions of “what happened?” or “what is happening?” (Jabir et al., 2019). Predictive analytics applies
advanced statistical methods (regressions analysis, correlation analysis, independent sample T test etc.) to identify
predictive variables and build predictive models to identify future trends, relationships, impacts, differences etc.
According to Jabir et al. (2019), its major outcome is to answer the questions of “what will happen?” or “why will it
happen?”. Prescriptive analytics applies decision making science, management science, and operations research
methodologies to make best use of limited resources (Fred and Kinange, 2015) while it answers the questions of “what
should be done?” or “why should it be done?” (Jabir et al., 2019).
Different scholars have defined HR analytics in various ways and following paragraphs consist of HR analytics
definitions given by some scholars and researchers.
Kirtane (2015) - HR analytics is an integrated process that improves the individual and organizational performance
by assisting to improve the quality of people related decisions. HR analytics mostly depends on statistical tools and
analyses and requires high quality data, well-chosen targets, talented analysts, leadership, as well as broad-based
agreement that analytics is a legitimate and helpful way to improve performance.
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Dooren, (2012) as in Lochab et al. (2018) - A methodology for understanding and evaluating the causal relationship
between HR practices and organizational performance outcomes (such as customer satisfaction, sales or profit etc.),
and for providing legitimate and reliable foundations for human capital decisions for the purpose of influencing the
business strategy and performance, by applying statistical techniques and experimental approaches based on metrics
of efficiency, effectiveness and impact.
Jain and Nagar (2015) - A mixture of quantitative and qualitative data and information that derives important insights
which help to support in making decisions by the management.
Vihari and Rao (2013) as in Ben-Gal (2018) - The application of sophisticated data mining and business analytics
techniques to the field of HR.
Kapoor and Sherif (2012) - HR analytics means managing key HR related data and documents in order to analyze the
gathered data using business analytics models and disseminate the analyzed results to decision makers for making
appropriate decisions.
Reddy and Lakshmikeerthi (2017) - Evidence-based HR (EBHR) is a decision-making process combining critical
thinking with the use of the best available scientific evidences and business information. It uses data, analyses and
research to understand the connection between people management practices and business outcomes, such as
profitability, customer satisfaction and quality.
Jabir et al. (2019) - HR analytics is about analyzing and understanding how and why things happen, produces alerts
about what the next best action is, and make interpretation about what the best and the worst are that can happen based
on the analyzed data.
Boudreau and Ramstad (2004) as in Levenson (2005) - HR Analytics is about statistics and research design, but it
goes beyond them, to include identifying and articulating meaningful questions, gathering and using appropriate data
from within and outside the HR function, setting the appropriate standards for rigor and relevance, and enhancing the
analytical competencies of HR throughout the organization.
Bhattacharyya (2017) - The application of analytic logic for the HRM function.
Kiran et al (2018) - HR Analytics means providing a data driven framework for solving business problems using
existing information to drive new insights. It is about smart decision making, delivered with the combination of
software, hardware and methodologies that applies statistical models to work related data, allowing business leaders
to optimize human resource management.
Considering the above definitions, HR analytics can be defined “as the application of research designs and advance
statistical tools for evaluating HR data to find solutions or to make sustainable decisions relating to HR issues based
on evidences for the purpose of supporting in achieving competitive advantage for the organization through resource
based view”.
5. IMPORTANCE OF HR ANALYTICS
HR Analytical practices are contributing to build a sustainable organization as these practices are balancing social,
environmental and economic factors for short and long term perspectives (Kirtane, 2015). As per Ben-Gal (2018) HR
analytics has several goals 1) to gather and maintain data in a meaningful way for predicting short and long-term
trends in the supply and demands of employees in different industries and occupations; 2) to help global organizations
to make decisions relating to optimal acquisition; 3) to develop and retain of human capital; 4) to provide an
organization with insights for effectively managing employees in order to achieve business goals quickly and
efficiently; and 5) to positively influence the successful implementation of an organization’s strategies. In addition,
the major purpose of HR analytics is to enhance the organizational sustainability by making intelligent HR related
decisions after the analysis of gathered data in a meaningful way using analytical techniques in order to enhance
organizational performance. According to Kiran et al. (2018); Bhattacharyya (2017); Kirtane (2015); Reena et al.
(2019); Reddy and Lakshmikeerthi (2017); Fred and Kinange (2015), benefits of HR analytics are as follows.
1. Improves the performance of the employees.
2. Improves ROI (Return on Investment) of human resources.
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Provides opportunity to assess how employees contribute to the organization and assesses the extent to which
they can meet their career expectations.
Forecasts workforce requirements and determines how to fill the vacant positions.
Links workforce utilization to strategic and financial goals to improve business performance.
Forecasts future HR trends and patterns in terms of various aspects (Eg: turnover, absenteeism etc.).
Identifies the factors that lead to greater employee satisfaction and productivity.
Discovers the underlying reasons for employee attrition and identifies high-value employees at risk of
leaving.
Establishes effective training and development initiatives.
Assesses the information by using various HR metrics.
Helps managers in rational decision making.
Measures the financial impact on human resource practices.
Determines the individual who fits into the culture of the organization by analyzing job involvement,
employee engagement, employee commitment etc.
Gives useful inputs for HR to predict the employees who can be upskilled to become experts based on data
on employee performance, background education, discipline background etc.
Credibility for the discipline of human resource practice and for practitioners improves.
HR executives will be included in the strategic conversations, because they can quantify their numerous
impacts on business outcomes.
HR departments can be held accountable for impacting the bottom-line the same way business or product
leaders are held accountable.
Greater ability to justify human capital investments.

6. HR ANALYTICS PROCESS
According to Jain and Nagar (2015) the road map of HR analytics consists of five stages.
1. Defining Objectives of HR Analytics
HR professionals must first determine the top most critical objectives to conduct HR analytics based on organizational
strategic aims. For example, objectives might be to know the factors that contribute to improve the employee
productivity, to estimate the turnover rate of employees for the next year, to find out the degree of employee
satisfaction, to find out the impact of work place hazards on employee performance etc.
2. Data Collection
Once HR professionals identified what HR-related objectives are, the data relevant to the variables of the objectives
needs to be collected. Surveys, observations, interviews, computerized systems (Eg: Human Resource Information
Systems) enable HR professionals to collect data.
3. Assessment of HR Metrics
Next step is to determine the HR metrics that an organization will use for decision-making based on the collected data
for the identified objectives. Simply this involves determining measurements to measure the HR variables. For an
example following Table 1 depicts the HR metric for each identified objective of HR analytics.
Table 1:HR Metric for Each Identified Objective of HR Analytics.
Objective
To find out the turnover rate of employees
To find out the degree of employee satisfaction
To find out the impact of work place hazards on
employee performance

HR metric
Rate of employee turnover
Employee satisfaction index
Work place hazards index and employees’
performance evaluation scores

4. Analysis of data
This is the fourth stage of the process that requires highly developed statistical analyses to analyze the data in order to
derive meaningful information. This needs HR departments a strong logical establishment to make effective human
assets decisions. For an example to find out the impact of work place hazards on employee performance, needs to
carry out a regression analysis and if the regression analysis is negative and significant it can be said that there is a
significant negative impact from work place hazards on employee performance. Further, to find out the turnover rate
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of employees, needs to divide the number of employees left from the organization during a specific time period by the
total number of employees stayed during that period.
5. Decision making stage
After analyzing the data and deriving the meaningful information, the final stage is to make decisions based on them.
Most of the times this requires to make decisions about the alterations of the existing HR policies, procedures and
process or making new HR policies, procedures and processes to achieve the organizational strategies. For an example
after finding that there is a significant negative impact from work place hazards on employee performance, HR needs
to update their existing policies and procedures or to make new policies and procedures to prevent workplace hazards.
Bhattacharyya (2017) has explained relevant steps for alignment of HR analytics with business goals and strategies.
1. Framing of queries or questions.
2. Understanding appropriate data and metrics.
3. Building an appropriate platform for HR analytics.
4. Gradual enhancement of HR analytics capabilities.
5. Disseminating the importance and value of HR analytics.
As per Kirtane (2015) activities in HR analytics are:
• Reporting
Reporting is about taking decisions regarding, (a) what HR metrics will be reported? (b) how? (c) when? and (d) to
whom they should be reported? It is necessary to identify the organizational strategies, HR problems and opportunities
in order to identify the HR metrics (eg- employee cost, turnover, return on human capital etc.) that need to be reported.
“How HR metrics should be reported?” involves depicting or presenting metrics for decision makers in a way that
they can clearly understand. “When” question is about the frequency of HR metrics are being reported. In most cases,
HR metrics are being reported annually, quarterly, monthly or weekly. “To whom” question addresses who receive
HR metrics data in order to make quality decisions relate to human resources. It is mostly common for metrics to be
reported first to senior executives. Kiran et al. (2018) revealed that HR analytics tools are used by majority of HR
executives in making strategic decisions for organization while non-HR executives use analytical tools for effective
decision making to some extent.
• Data Mining
Data mining is about using raw data and analyze them properly with the help of statistical tools and methods in order
to generate useful and meaningful information. For an example after analyzing two data bases relate to employee job
satisfaction and job performance with the assist of correlation analysis it is found that employee job satisfaction and
job performance are positively correlated.
• Dashboards
The dashboard allows decision makers to identify the current snapshot of key HR metrics in a more simple and
dramatic way. Dashboard helps HR professionals to make graphical presentations on conclusions and information
derived after analyzing large scale of data. This helps all the managers to simply understand the information depicts
through the charts and tables at a glance. Due to the interactive nature, HR dashboard is an effective tool for reporting
and presentations (Chib, 2019).
• Predictive Analysis
This attempts to develop policies, procedures and models for organizational HR systems after analyzing the future
outcomes, trends and patterns extracted from the current data sets. For an example after analyzing the employee job
satisfaction and turnover data, it is identified that employee turnover rate will increase within next year as their job
satisfaction is low. To prevent this situation organization needs to take immediate actions to enhance the employee
job satisfaction by making changes into their HR system.
• Operational Experiments
The evidence-based management argues that managers should take their decisions based on evidence/data about the
actual functioning of its systems rather than using personal philosophies or hypothetical models or assumptions about
“how things work” (Reddy and Lakshmikeerthi, 2017). HR analytics provides evidence based data which ultimately

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10217

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

135

contributes to make correct decisions relating to human resources. It is the responsibility of HR department to look
back on the decisions they made using HR analytics and see whether expected outcomes were received.
Considering the above literature the author has developed a process for HR analytics and this is explained under the
topic of “New Model for HR Analytics”.
7. POSSIBLE HR QUESTIONS TO BE ANSWERED BY HR ANALYTICS
According to Jain and Nagar (2015) and the author’s opinions following Table 2 shows some questions relate to some
of the HRM functions/fields and these questions can be answered by using HR analytics.
Table 2: Possible HR Questions to be Answered by HR Analytics
HR function/field
Employee Planning and Staffing

a)
b)
c)

Training and Development

d)
a)
b)
c)

Remuneration

d)
a)
b)
c)
d)
e)
f)

Performance Appraisal

a)
b)
c)
d)

Health and Safety Management

a)
b)
c)
d)

Grievances Handling

a)
b)
c)
d)

Possible questions to be answered by HR analytics
Did the utilized source of recruitment create the expected
group of potential candidates for selection?
Does the candidate possess appropriate Knowledge, Skills
and Attitude (KSA) that match with the job specification?
Is the candidate interested in the job being offered to
him/her?
What induction method would have the highest impact?
What T & D methods would have the maximum impact on
employees’ job effectiveness?
What is the ROI (Return on Investment) of training program?
What training programs would assist to address the identified
employee training needs?
What is the level of transfer of training of the employees?
What should be the determinants of compensation?
Are the jobs evaluated properly?
Does the existing remuneration program affect employees’
satisfaction and morale?
Does the remuneration program is superior than that of the
rivals?
Does the remuneration package ensure the four equities
(input, internal, external and primary)?
Does organizational remuneration program attract talented
employees from the industry?
Does employees’ performance result into profitable
consequences?
What members’ performance drive the customer
satisfaction?
Are employees contributing to essential business processes?
Do the employees have right knowledge, skills and attitudes
in order to do the job as expected?
What employee categories are more open to workplace
hazards?
What is the accident ratio of the organization?
Is there any relationship between sound health and safety of
employees and their performance?
What are the profitable consequences of minimizing
workplace accidents?
What type of grievances do employees suffering most?
What is the impact of grievant employees on organizational
performance?
What is the best intervention to identify employee
grievances?
How many grievances have been solved?
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a)

What factors contribute most to maintain positive
relationships between employers and employees?
b) Does healthy LMRs positively impact on organizational
performance?
c) What union actions negatively impact the business process
most?
d) What factors contribute employees to form trade unions?

Above possible questions and many other questions can be answered by HR analytics using statistical tools or
algorithms. Data can be gathered by developing questionnaires, conducting interviews and utilizing financial and other
related business reports. As an example, to find the ROI of a training program, training cost and training benefit must
be calculated and the relevant formula is [(Training Benefits – Training Cost) / Training Cost]. If the ROI is more than
1 it implies that organization has gained more benefits than they spent. Further, to find the accident ratio, number of
accidents needs to be divided by the number of employees. If the accident ratio is high then decision makers have to
take remedial actions against workplace accidents.
8. A NEW MODEL FOR HR ANALYTICS
HR analytics applies statistical models to get insights into employee data and this makes managers possible to predict
employee behavioral patterns like attrition rates, training costs, and employee contribution (Mohammed, 2019).
Mohammed (2019) explains, “A typical HR Analytics System collects employee data from HRIS (Human Resources
Information System), business performance records, mobile applications and social media merges into a data
warehouse, applies big data, statistical analysis and data mining techniques to provide understanding of hidden data
patterns, relations, probabilities and forecasting. A Data Warehousing System deals with the data collection, analysis,
and transformation and storing data on various databases”.
Figure 1:HR Analytics Model Developed by Mohammed (2019)

Source: Mohammed (2019)
Mohammed (2019) has developed a modern tool (Figure 1) in HR for predictive decision making which explains that
HR data relating to employee performance, attrition, recruitment and training etc. are analyzed through the use of HR
analytics tools or statistical tools. As a result, based on the analyzed data predictive decisions can be made with regard
to employee performance, attrition, recruitment and training etc. This model was designed considering the relevance
of effective decision-making for organizational success and progress of success.
In addition, another framework for HR analytics which is called LAMP framework was developed by Boudreau and
Ramstad in 2004. LAMP stands for logic, analytics, measures and process. It is believed that these components
contribute to drive the organizational effectiveness and efficiency (Bhattacharyya, 2017). Considering the above
literature review a new model for HR analytics is developed and it is depicted in Figure 2.
The model is explained below.
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Step 01 - Decide objectives and queries relating to employee performance, training, recruitment, selection, turnover,
absenteeism, employee health and safety and other HR related practices that need to be answered through HR
analytics.
Step 02 – Decide metrics for the variables that need to be measured to derive the final conclusion in accordance with
the identified objectives.
Step 03 - Collect, organize and store the data for the identified metrics. Data can be collected using methods like
questionnaires, interviews, observations etc.
Step 04 - Analyze the data using statistical tools or mathematical algorithms. For this, statistical tools like SPSS,
Minitab, Stata, SAS, R, JASP, Excel can be utilized. Further, statistical techniques like descriptive statistics analysis,
factor analysis, correlation analysis, regression analysis etc. can be performed.
Step 05 - After analysis, derived conclusions and information need to be present using HR dashboards to the decision
makers.
Step 06 - Appropriate decisions are made relating to the identified HR objectives and questions in descriptive,
predictive and prescriptive ways.
Figure 2: New Model for HR Analytics
Organizational Platform for HR Analytics
Analytic Capabilities and Immense Experience of HR Professionals
Accessibility for Data

Top Management Support
HR Analytics
Decide
Objectives
and
Questions

Decide
Metrics

Collect
Data

Standard Methodologies to Analyze Data

Analyze
Data

Present
Conclusions

Desicion
Making

Adequate Investment on HR Analytics

Communicate Value of HR Analytics Among the Organizational Members

•
•
•
•

Enhance the Strategic Value of HRM
Improves the performance of the employees and organization.
Helps in rationalizing HR decision making process.
Measures the financial impact on human resource practices.
Credibility for the discipline of human resource practice and for practitioners improves etc.

Example
Step 01 – If the organization wants to invest funds on initiatives which raise the employee satisfaction, what impact
will it cause for employee turnover
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Step 02 – Relevant metrics are,
• Employee Satisfaction Index
• Employee Turnover Rate
Step 03 - Collect, organize and store data for the identified metrics. Assume that organization could gather employee
satisfaction survey data and employee turnover data for at least last 12 months.
Step 04 – SPSS statistical tool was used and as statistical techniques, descriptive statistics analysis, regression analysis
and correlation analysis were utilized. Using hypothetical data correlation and regression analyses were carried out.
Descriptive analysis is depicted in Table 3 while correlation analysis is shown in Table 4 and regression analysis
results are shown in Table 5, 6, and 7. As per the analysis correlation value is negative and significant, which means
that lower the employee satisfaction higher the employee turnover will be. Under regression analysis, the R square
value is positive and significant (35% of variance in employee turnover is explained by employee satisfaction). So
that, it can be concluded that investing funds on initiatives which raise employee satisfaction will have a positive
impact on reducing employee turnover for future months and years.
Table 3: Descriptive Statistics Analysis
Variable
Employee Turnover
Employee Satisfaction (5 point likert scale)

Mean
33.91
2.4

Table 4: Correlation Analysis

Turnover

Turnover
1

Pearson Correlation
Sig. (2-tailed)

.041

N
Satisfaction

Satisfaction
-.597*

Pearson Correlation

12

12

*

1

-.597

Sig. (2-tailed)

.041

N

12

12

*. Correlation is significant at the 0.05 level (2-tailed).
Table 5: Model Summary

Model
R
R Square
1
.597a
.356
a. Predictors: (Constant), Satisfaction

Adjusted R
Std. Error of the
Square
Estimate
.292
5.10587

Table 6: ANOVA Table
Model
Sum of Squares
1
Regression
144.218
Residual
260.699
Total
404.917
a. Dependent Variable: Turnover
b. Predictors: (Constant), Satisfaction

df
1
10
11

Mean Square
144.218
26.070

F
5.532

Sig.
.041b
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Table 7: Coefficients Table

Unstandardized Coefficients
Model
B
Std. Error
1
(Constant)
44.952
4.918
Satisfaction
-4.566
1.941
a. Dependent Variable: Turnover

Standardized
Coefficients
Beta
-.597

t
9.141
-2.352

Sig.
.000
.041

Regression equation for the above analysis is,
Employee Turnover (Y) = -4.566*Employee Satisfaction + 44.952
If the organization increases initiatives on enhancing employee satisfaction by 20%, employee turnover will reduce
by 39.47%.
Step 05 - Derived conclusions need to be present using charts (Figure 3) tables, graphs in a HR dashboard to the
decision makers for effective decision making.
Figure 3: Scatter Diagram

Step 06 - Decisions are made for the following questions in accordance with the performed descriptive, predictive and
prescriptive analyses.
• Descriptive – Whether the degrees of employee satisfaction and employee turnover are high? (Consider mean
values)
• Predictive – Will organization need to invest more funds on increasing employee satisfaction efforts to reduce
turnover? (Consider correlation and regression analyses)
• Prescriptive – What need to be done to low satisfied employees to reduce their possibility of leaving the
organization? (Eg – Increase employee benefits, enhance working conditions, improve opportunities for
career development etc.)
Further, a strong platform which includes following characteristics needs to be possessed by the organization in order
to perform HR analytics successfully:
• Top management support
• Analytic capabilities and immense experience of HR professionals
• Communicate value of HR analytics among the organizational members
• Adequate investment on HR analytics
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Standard methodologies to analyze data
Accessibility for data

Stronger the organizational platform for HR analytics it is easier for the HR professionals to execute HR analytics.
Successful performance of HR analytics will lead to enhance the strategic value of human resource management.
9. CHALLENGES FOR HR ANALYTICS
As the attributes of human resources are very difficult to measure and quantify understanding and predicting the
human behavior is a big challenge that every organization has to face today (Momin and Mishra, 2016). Due to the
fact that human aspects are hard to measure HR managers face various challenges. To face these challenges HR
analytics is introduced. However, performance of HR analytics also not easy as HR professionals have to face
challenges when implementing HR analytics. According to Malla (2018) HR analytics challenges are:
Curating data: It is vital to organize and integrate data, collected from many operations and departments within the
organization in order to implement HR analytics. Further, HR professionals need to properly present the data in a way
that they can be evaluated meaningfully and these collected data should be remained carefully for future purposes.
Lack of data analytics knowledge and skills: Even though HR analytics has become a major source for competitive
advantage, the truth is that the analytics abilities of most HR professionals are limited and not enough to carry out the
process of HR analytics. Thus, organization needs to invest on training of suitable managers to perform HR analytics
in order to make decisions relate to human resources efficiently and effectively. Training on statistical methods is
highly important to convert data into meaningful insights. Without analytical capabilities HR professionals and
business leaders cannot take accurate conclusions (Reddy and Lakshmikeerthi, 2017).
Privacy and compliance: HR professionals must consider privacy when collecting data from employees. Collecting
personal details of employees may sometimes lead the company to have legal troubles.
Lack of support from the top management: Support from senior executives is also essential to successfully carry out
the HR analytics within the organization. If they do continuously encourage a data driven culture within the
organization, it becomes a source of motivation for other managers to engage in evidence based processes and they
try to make more accurate people related decisions based on data experiments.
Further, Kiran et al (2018); Dooren, (2012) as in Lochab et al. (2018); Jabir et al. (2019) have identified major
impediments to the application of HR analytics.
• Translating business issues into data analysis questions is quite hard
• Presenting results back to the business in a clear, compelling way using HR dashboards
• Inconsistent and inaccessibility of data
• Data quality issues
• Lack of standard/generic methodologies to analyze HR data
• Funding issues
• Wrong or not targeting the right analytical opportunities
• Improper timing
• Lack of experienced people that can understand and deploy the analytical systems
• Models are complex to deploy and take much time
Organizations are required to apply an integrated approach that combines technology and skill manpower to implement
human resource analytical solutions for better results.
10. DISCUSSION AND CONCLUSION
HR Analytics is an emerging discipline that enables HR to fulfill the promise of becoming a true strategic partner
(Levenson, 2005). Analytics can enhance the power of data enabling HR professionals to integrate their knowledge
with these data to take appropriate actions while helping them in making predictions about future (Bhattacharyya,
2017). Analytics ensures that insights from HR data provide legitimate and reliable foundations for intelligent human
capital decisions emphasizing that analytics is an essential addition to deep and rigorous logic for an effective
measurement system (Reddy and Lakshmikeerthi, 2017).
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HR analytics is more important as it improves the performance of the employees, improves ROI of human resources,
provides opportunity to assess how employees contribute to the organization, forecasts workforce requirements and
determines the best ways to fill the vacant positions, links workforce utilization to strategic and financial goals to
improve business performance etc.
It provides statistically valid information and evidences that can be used in the process of creating new HR decisions
during the implementation of existing HR strategies and other measures. The relationship between human resource
analytics and the role it plays in improving strategic value of HR is positive and considerably high. Business
understanding, data gathering and mining skills, analytical skills, communication and presentation skills etc. are
crucial for any HR professional who intends to execute HR analytics.
This study concludes that HR analytics provides a data-driven framework for solving workforce problems through
analyzing data with a combination of software and methodologies that applies statistical models and derives new
insights for smarter decision making that allow enterprise leaders to optimize human resource management while
enhancing the strategic value of HRM.
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Abstract- Environmental pollution control and environmental
management, in general, are major aspects of development
processes especially in the perspective of sustainable
development. It is, therefore, quite essential for decision-makers
to appreciate the need to look at industrial development and
environmental protection measures which go side by side.
Data were collected from 40 industries, including food, chemical,
tannery & abattoirs and medical industries all which dispose
effluent. The study found that the standards implementation
status of industrial effluents is very low. This was due to
inadequate monitoring and enforcement. Irregular inspections
and lack of commitment by government agencies to respond to
violations of standards affects the inconsistency of monitoring
and implementation results of which are poor compliance
attitude and practices of industrial operators. Thus, only 45% of
industries have adequate treatment facilities and 60% are not
sure that the effluent standard is essential to reduce
environmental pollution. In addition, 60% believe that standards
are very important to protect industries from environmental
pollution, almost half of the industries have not designated
qualified personnel and 70% never submit environmental
performance reports. The study suggests strengthening
monitoring and enforcement to ensure industry compliance of
standards.
Key words: Compliance practice, Effective implementation,
Industrial Effluent, Monitoring & Enforcement,
1. Introduction
ndustrialization is the engine for socio-economic
transformation of countries. It is favored for creating
employment opportunities, bringing competitive advantage, and
generating dynamism in the economy[1]. A glance at the
successes of the developed world revealed that industrialization
significantly increased production and productivity and hence it
has successfully altered the economic structure as well as the
social composition of the population. Industrialization and
industrial development also signify the political power of
countries and their relative influence across the globe[2].
Urbanization, industrialization, and population have increased
very rapidly across the globe including developing countries. As
population increases and cities become more industrialized, the
volume and composition of wastes generated increases. This is
especially significant for cities in the developing world where
populations and economies are rapidly expanding and the

I

infrastructure necessary to manage the ensuing problems is
inadequate[3].
In developing countries such as Ethiopia, the intention to achieve
a rapid growth rate of development can rely on expanding
industrial sectors, particularly the largest manufacturing
capacities, to accelerate overall economic growth and create
employment opportunities for millions of people. According to
Cochran, the vision of the industrial development plan in the
country is to build an industrial sector with the highest
manufacturing capability in Africa which is diversified, globally
competitive, environmentally friendly and capable of
significantly improving the living standard of the Ethiopian
people by the year 2025[4]. However, breakthrough of
industrialization process that began in 18th century in Europe,
(where the industrial revolution propelled the quality of life since
then) marginalized environmental protection. Environmental
values and its relationship to human being were underestimated
and misunderstood as industrialisation became a global a
phenomenon which has led to the over-utilization and extreme
exploitation of ecological resources[5]. Industrial development
has accelerated with corresponding environmental pollution
through a wide range of pathways. Environmental pollution, in
turn, affects the sustainable industrial development and human
health[6].
Noting the significance of development that promotes
environmental sustainability, the Ethiopian government in its
vision of industrial development plan, recognizes that while
advocating to build the highest manufacturing industrial sector
in Africa, protection of ecosystems and society must come first
[7]. One important piece of legislation that governs pollution
control is the industrial pollution legislation of 2008 that
specifies the discharge limit for 12 industrial sectors based on
environmental pollution proclamation No. 300/2002. Its purpose
is to serve as a mitigation for industrial wastewater discharge
problem. Other provisions include the enshrinement of
environmental issues into the country’s constitution, formulation
of environmental policy and strategy, enactment of
environmental pollution control and environmental impact
assessment proclamations [8].
Industries utilize natural resources and release both useful
products and wastes into the environment ref. They contaminate
many sources of drinking water, release unwanted toxins into the
air and reduce the quality of soil ref. As a result, several
environmental disasters have been caused, some of which have
yet to be brought under control.
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In Ethiopia, the generation of industrial waste, including
hazardous waste, is increasing rapidly as a result of
industrialization, urbanization, and the implementation of a new
economic policy and industrial. Annually more than four million
liters of wastewater discharged to open space and rivers around
Addis Ababa lacks proper treatment[9]. This as noted by Gebre
and Van Rooijen[10], is a source of great concern in most
developing countries where some people solely rely on untreated
river water for daily consumption and survival. Unregulated
effluent disposal is largely responsible for water pollution,
eutrophication, and hypoxia [11]. In Ethiopia for instance, most
people use rivers for daily consumption such as drinking water,
washing clothes, fetching animals and irrigation further made the
impact of industrial effluent discharge more serious ref. and in
big cities like Addis Ababa, river water with untreated industrial
effluent is used for construction, car wash, urban agriculture and
many domestic purposes, making the impact so complex. This
gives rise not only to environmental problems but also public
health concerns
Many pollutants such as pesticides, oil, hydrocarbons, heavy
metals as well as thermal and radioactive pollutants can get into
the environment through direct or indirect release from
industries, agriculture and households. These have contributed
to the high concentrations of Cadmium, Chromium, Copper,
Mercury, Nickel and Zinc in some crops traced in Ethiopia
around Addis Ababa[10, 12]. The excessive levels of these
pollutants in the environment are causing a lot of damage to
human and animal health, plants and trees (see [13]).
Of the two main types of effluent (pollution) sources that exist
i.e. point source and non-point source (see [14]), it the non-point
source pollution that is common to many industries where
standard enforcement is weak and as a result neither the source
nor the size of specific emissions can be observed or identified
with sufficient accuracy.
Various countries have put in place different mechanisms of
dealing with effluent standard enforcement and compliance.
Despite the well-articulated measures, it remains a challenge to
ensure complete enforcement and compliance as several factors
hamper the efforts of government agencies in balancing between
economic development and the environment. For instance, in the
case of United States, Heyes and Rickman [15] note that despite
the fact that when the EPA observes regulatory violations it
rarely pursues the violator and the underlying factor may be that
the expected penalty faced by a violator who is pursued is small
compared to the cost of compliance. In the case of developing
countries like Ethiopia where priority is eradicating absolute
poverty through limited capital resources financial resource
skilled manpower and well-established institutions and
coordination among them affect enforcement and compliance.
Therefore, critical to the issues of enforcement and compliance
is the formulation and implementation of operational
environmental legislations.
In this study, the presence of adequate monitoring and
enforcement systems, the level of industry compliance practices
and institutional coordination are assessed in order to identify the
key weaknesses in the current industrial effluent implementation
process and recommend appropriate solutions.
2. Study Area Description

143

The study was conducted in Addis Ababa city. Addis Ababa is
one of the 9 states in federal nation of Ethiopia, located between
8º55’-9˚05’ N latitude and 38˚05’-39º05’ E longitude, covering
a total area of 540 km2 [16]. According to the CIA, the
population of the city is estimated to be 4.794 million in 2020
[17]. The city is of great political and economic significance,
being a base for African Union and many other international
organizations. It is also considered as the hub of country’s
industrialization in which is located more than half of the
nation’s industries.
Geferssa, Legedadi and Dire dams (having a combined daily
production of 173,000 m3) and Akaki well system (~30,000 m3
day -1) are the main water sources [18]. Furthermore, two major
rivers which are tributaries of country’s longest river Awash,
flow through the city and used for various purposes notably
irrigation, industrial consumption, washing of materials, bathing,
cattle filching and waste disposal. The city of Addis Ababa has
two public sewage treatment plants, given the scope of the
sewage disposal only 7.5% of wastewater is handled by the
plants. On the other hand, wastewater from agglomerations is
estimated at 398,985 m3/day, whereas the capacity for disposal
of such waste is estimated to be 1,727 m3/day[19].

Figure 1: Map of Addis Ababa city
Source: Desta Ab. Et
3. Material and Methods
3.1 Sampling, industry selection and data collection
This survey was carried out through questionnaires and
interviews to investigate (1) standards and effectiveness of the
implementation and/or enforcement of Industrial Effluent (2)
trends of wastewater discharge from industries and treatment
practices, and (3) effectiveness of monitoring and enforcement
system. Section chiefs and staff specifically assigned to monitor
effluent-related processes at the industries were targeted .
Similarly, government agencies responsible for the enforcement
of standards were targeted. Key informant interviews were
conducted with Environmental Protection Authority (EPA),
Federal Chemical and Construction Inputs Industry
Development Institute and Industry Bureau of City
administration Occupational safety and energy directorate
experts.
The study considered about 40 factories categorised in Table1.
The selection of industries was based on the industries (plants)
that dispose of the effluents.
Table 1: category of industry surveyed
Category of factory
Number surveyed
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Chemical
Food
Medical
Tannery
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16
16
2
6

3.2. Data processing and statistical analysis
Processing of raw data was performed using IBM SPSS 20
(SPSS Inc., Chicago, Ill., USA). Data including industry’s
attitude, monitoring and enforcement mechanism, institutional
coordination and adequacy of legislation, wastewater disposal
methods were presented as a relative percentage. Average values
of Wastewater generation (m3 day-1) per category of factory
were presented. A linear regression model was developed to
assess the relationship between the Effective implementation of
standards (EI) and four independent variables as showed in
Equation 1 as follow:
EI = α + β1 IP + β2ME+ β3IC+ β4AL+£
(Eq.1)
Where;
EI = Effective Implementation of standards (dependent variable),
IP = Industry’s attitude on standards, PMaE= proper monitoring
and enforcement, IC= institutional coordination, AL= adequacy
of legislation, £ = error term, α = constant term, β= coefficient
of independent variable (β>0 means the predictor has positive
effect on EI).
4. Results and Discussion
4.1 Awareness and attitude of the industries
Managers and employees of manufacturing firms’ awareness
and attitude of pollution control and environmental management
are basic tools to implement environmental standards in a
sustainable development[20, 21]. The selected factories were
assessed of their awareness of the existence of effluent standards
and responsiveness (attitude) towards them. It was found that 60%
acknowledged awareness and importance of standards
compliance, 15 % were aware but had negative sentiments
towards standard compliance while 25% claimed they were not
aware of the existence of effluent standards hence were not
compelled in any way to protect the environment (Figure 2).

Figure 3: non-operational treatment facility
High operational cost and lack of skilled man power
were found to be affect compliance. As such, despite industries
being aware of standards they failed to install and/or effectively
use treatment plants. Generally, there is a lack of knowledge on
the standards as well as reluctance to construct treatment plants.
The result being partially treated or untreated wastewater
discharge into nearby ditches and rivers.
4.2 Industrial effluent discharge practices in Addis Ababa
The study found that 10% of discharging industries were public
and 90% private owned. Further, assessment revealed that the
industries could be categorized based on activity type. Thus,
found chemical, food, Medical and tannery industry related
activities accounting for 40%, 40%, 5% and 15%, respectively
as shown in table 2.
Table 2: Percentage of Type of company and Ownership
Type
of
Ownership
company
Private
Public
Total (%)
Chemicals
Food
Medical
Tannery
Total (%)

40
35
5
10
90

5
5
10

40
40
5
15
100

4.3 Wastewater generation
The average daily waste water generation by chemical, food,
medical and tannery industries investigated was about 17.98 ±
10.01 m3, 179.69 ± 146.96 m3,18 ± 0.0 m3 and 230 ± 120.02 m3
(Figure 4). The high volumes of effluent coupled with low
compliance levels entails high levels of pollution. Noting the fact
of inadequacies and/or gaps in monitoring polluters are at large
with the law. The polluter pays principle as one of the most
prevalently applied penalty in the case of this study could be said
to be weak. This is not only because the industries pollute at will
but are not also paying for polluting especially due to the fact
that they are characterized by non-point source pollution.

Figure 2: Respondents attitude towards the importance of
industrial effluent standards.
This is justified by the finding that out of 40 selected industries
only 18 have proper treatment plants. Other 22 industries have
no at least primary treatment facilities. Whilst some treatment
plants at some industries as shown in Figure3 were not
functional as observed during the survey.
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discharged to nearby ditch 19.51, treated and discharged to the
river by truck or pipe (26.83%) and treated and discharged to the
river (17.89%).

Figure 4: Amount of wastewater discharged
4.4 Treatment plant existence
An inquiry into the existence of treatment plants within the
industries’ premises revealed that only 33.33% of chemical
industry, 47.37% of food industry, and 100% of tannery industry
had treatment plant whilst the medical industry had no treatment
plant available on site.

Figure 5: Existence of treatment plant
The industries are expected to have the necessary facilities like
waste treatment plants as all of them are established earlier than
the period specified. The absence of treatment facilities implies
that the effluent discharged by the affected industries may not
meet the standards.
4.5 Discharge methods
The levels of treatment and methods of disposal create high
levels of uncertainty in terms of adherence to set standards on
acceptable pollution levels and final disposal destination. The
disposal is highly characterized by non-point source pollution as
depicted in figure 6, most discharge source cannot be traced to
original sources.
Figure 6 shows that medical facilities discharge wastewater
exclusively into the river by truck. However, chemical industries
and tanneries use two different discharge methods. Chemical
facilities mainly used to treat and discharge to a nearby ditch
(65.63%) while tannery industries mostly treated partially and
discharged to the river (60%). For the food industries,
wastewater effluent was discharged in four main ways: treated
and discharged to nearby ditch (35.77%), untreated and

Figure 6: Industries-used wastewater discharge practices
4.6 Precautionary principle implementation tools
Ethiopia implements environmental regulations based on
Precautionary Principle and polluter pays principle. But the
principle has not been fully operationalized. Furthermore,
ideally based on the precautionary principle industries are
expected to prepare several documents and establish basement
for complying with the standard [22, 23].
a) Environmental impact assessment/ environment
management plan
Under these provisions the authorities classified the industries
into two, new and old established after and before 2008,
respectively. As of 2008 new industries are mandated to conduct
environmental impact assessments (EIA) and comply with the
Effluent Standards. Old (existing industries) on the other hand
have to submit environmental management plans which targeted
to comply with the standard within five years.
It was found that13 of the 40 assessed factories were established
before 2008 and 27 after 2008. Hence, the 13 were by law
expected to prepare and wholly implement environmental
management plans, however, 4 of the factories had not prepared
the plans. Similarly, out of the 27 new industries only nine 9 had
environmental management plans.

Figure 7: Industries’ Compliance practices.
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b) Environmental performance report (EPR)
The industrial pollution prevention regulation of Ethiopia has a
provision that regulates the operating industries to have a
complete record of their waste management activities and
annually submit report to AAEPA. However, the survey
discovered that 70% of the selected industries are not submitting
annual environmental performance report. Figure 8 shows that
only six factories submitted the report but not regularly. It is
clear that preparation of environmental report related to the
presence of skilled environmental professions as the survey
found that out of the selected 40 factories only 22 have appointed
professionally related skilled man power. This indicates that
there is a problem of follow up by the Addis Ababa
Environmental protection Agency. Also, it is common behavior
among the industries to not expose their environmental damage
while they don’t have any treatment facilities.
c)

Internal Environmental audit (IEA)
The IEA is another compliance tool required to be conducted
by the industries. The industries are expected to conduct by
themselves annual environmental audits. 55% (Figure 7) do not
audit their environmental management activities while 45% who
claimed they have performed internal environmental audit. The
reason that the firms hesitate to reveal might be an attempt to
create a positive firm image or fear of government repercussion
as most of them do not properly treat the wastewater.
d) Environment professional skilled manpower (SM)
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Appointing environmental skilled manpower is very important
and the basic indicator of the industries willingness to do
something on reducing environmental damage. SM is a
requirement set out by the AAEPA. As indicated in figure 7Out
of the assessed 40 industries had only 55% had appointed
professionally related skilled man power and environmental
experts. It was learnt that most professionals working in the
industries were chemists with other professions working on other
production units in place of environment professionals. This
culture contributed to industries’ failure to report their
environmental management activities.
4.7 Factors affecting effective implementation of industrial
effluent standards on factories in Addis Ababa,
The most parsimonious linear model using 4 predictors as
explanatory variables was significant (F=27.98; p<0.001). Table
3 depicts that Industry’s attitude on standards (IP) and industry’s
attitude (IC) positively influence the implementation process and
effectiveness. IP and IC are the most significant factor among
others (p<0.05). That is to say, increase in one unit of industry’s
attitude would result in an increase the effectiveness of standard
implementation of standard by 0.501. This tell us that most
imperative to the implementation is the institutional coordination,
this is because it is as a result of coordination that
communication that good relationship and information exchange
can be born and consequently attitudes changed.

Table 3: Effectiveness and factor of standard implementation
Implementation factors
Coefficient
Std. Error
t-value
Pr(>|t|)
(Constant)
0.706
0.304
2.322
.022
IP
0.501
0.052
9.576
0.001**
PMaE
-0.018
0.052
-0.349
0.728
IC
0.149
0.062
-2.386
0.019*
AL
-0.071
0.040
-1.774
0.079
Note: independents variables were compared dependent one using t-test and the levels of significance are shown with **p<0.01 and
*p<0.05
Among the identified factors adequacy of legislation correlated
involves many activities such as, monitoring the availability of
negatively due to the perception of selected industries. This
waste disposal facilities and take the necessary measures to
shows the kind of legislation is not a source of problem for the
ensure that their availability is satisfactory, take samples of any
industries because they do not have any idea about the specific
material and carry out laboratory check-ups to determine
pollutant limit described in the standards. They only focused on
whether or not it passes the limit, inspecting and ensuring
the cost that incurs them to treat wastewater even at very
compliance with the law requires not only adequate number of
minimum level not mention the required level.
staffs but qualified experts trained in different disciplines.
From the result the implementation of standards by improving
However, as it is observed in Figure 8, the environment
institutional coordination among relevant institutions improves
protection inspection department is lacking in terms of both the
effectiveness in implementing the standards. Similarly, the more
quantity and quality of staff compared to the enormous and
efforts on monitoring and enforcement mechanism and changing
complicatedness of the department’s task. Under the AAEPA,
of industry’s perception exerted the more effectiveness can be
from the required number of 8 experts in the department only 6
achieve among industries in Addis Ababa.
experts are available to perform all the required duties.
However, it was mentioned that the position at sub city and
woreda taken as unnecessary and assigned unqualified who is
4.8 Allocation of required skilled manpower
The manpower requirements for sound environmental
evaluated low performer at sub city and woreda level. The
management are quite enormous in terms of both numbers and
identified reason was low payment which forced the experts to
proficiency[24]. Thus, the institution should be staffed with
be attracted by NGO’s and private institutions in search of better
well-trained professionals who have adequate knowledge about
salary.
environmental pollution prevention and control system.
Environmental pollution prevention and control process
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The scenario becomes more difficult due to poor monitoring and
enforcement mechanism. The results highlighted that there is
unpredictable monitoring and very loose approaches for
violators of set limits. Lack of commitment among AAEPA’s
higher officials was seen as the major problem in this regard.
Acknowledgement
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Figure 8: Number of experts assigned for Environment activities
in three environment related institutions.
4.9 Regularity of the inspection
Unless the inspections are conducted on a regular basis it would
be difficult to monitor industries to comply with the effluent
standard(s). Table 4 depicts that 60% of respondent indicated
that that AAEPA and other institutions had not visited their
industries to check the wastewater discharge during the course
of the year. . Visited industries on the other hand claimed that
the inspections were irregular.
Table 4 : response for inspection and response for violation of
standard
Level of agreement (%)
Yes
Never
-Inspected once
40
60
-Agreement on regularity of inspection
100
-Fined for violation
100
Discharging above the standard limit (%) 75
25
The environmental protection and inspection team claimed
otherwise. They expressed that in addition to the regular
inspection, the authority conduct inspection on community
appeal when there are an environmental and human health
problems around factories due to discharge of wastewater, or
licensing issue. An examination of information from FCCIDI
environmental protection directorate revealed there is no strong
monitoring system regarding environmental issues on chemical
industries. Thus, a huge gap has been observed between level of
compliance practices and enforcement. This does not show
absence of monitoring system but rather exposes irregularity of
inspection and very weak enforcement through lack of leaders’
commitment towards pollution control and implementation of
strong environmental management system as their priority is to
maximize industrial economic productivity.
5. Conclusion
Overall, the level of industries perception and awareness of the
effluent standards, proper monitoring and enforcement and the
institutional coordination among the relevant institution is the
determinant factor for effectiveness in implementation of the
effluent standards. The stronger these factors are the better
implementation status of industrial effluent standards.
It is also possible to conclude that the industry level of perception
and the precautionary principle implementation tools were seen
low. This is because of the financial constraints as described by
the industries owners and experts in government institutions.

AAEP
AAIB
AAWSA
CSA
EIA
EPR
ES
FDRE
FCCIDI
IEA
MoFC
SMP

Addis Ababa Environmental protection agency
Addis Ababa industry bureau
Addis Ababa water and sanitation Agency
Central statistics Agency
Environmental impact Assessment
Environment performance report
Effluent standards
Federal democratic republic of Ethiopia
Federal chemical and construction input industry
development institute
Internal environmental audit
Ministry of forest and climate change
Skilled man power
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Abstract- The present corona virus pandemic that the world is
facing today is the biggest crisis after the Second World War. It
possesses a serious threat to all aspects of development, having
wider social, physical, psychological, economic and political
implications. So in this paper I attempt to analyze how we as
sociologists would contribute to the understanding of this outbreak
and help in reducing its impact and contribute in the policy level.
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I. INTRODUCTION

P

andemics can be petrifying. They are mass murderers as they
ruin families, dismantle towns, and leave a generation
blemished and panic stricken. Pandemics are not like anything else
that people confront, as it can throw certainty out of the window.
The World Health Organization (WHO) defines ‘pandemic as a
worldwide spread of a new disease’. The present corona virus
pandemic is the biggest crisis after the Second World War. The
number of people affected by the corona virus pandemic is
increasing each day globally and in India, infecting close to 4.5
million1 people worldwide and in India the number has crossed
70,000, still likely to increase. A pandemic like this presents a
serious threat to all aspects of development, having wider social,
physical, psychological, economical and political implications. So
in this paper I attempt to analyze and question myself how we as
sociologists would contribute to the understanding of this outbreak
termed as a notified disaster by the Indian Government and help
in reducing its impact and contribute in the policy level.

II. THE CORONA VIRUS PANDEMIC: FROM A SOCIOLOGICAL
PERSPECTIVE
A disaster sociologist would study the human aspects i.e. the
human adaptation, behaviour, perception and response, of this
corona virus outbreak rather than just the physical damage it is
causing. The study of human aspects of this pandemic is crucial
because of the finely developed ability of human beings to put
themselves at risk (Hewitt, 1983). One of the immediate responses
in such a large-scale outbreak could be mass panic, widespread

disorganization and hysteria. Panic occurs during disasters when
an immediate risk is perceived to be present in which the at- risk
population apprehends that his escape routes are blocked and he
feels highly isolated (Demerath and Wallace, 1957; Killian, 1954:
68; Quarantelli, 1954, 1957). For instance – when the government
of India enforced lockdown as a measure to contain the virus, it
created panic among the people as they rushed in large numbers to
markets to gather essential commodities with the fear that they
might face scarcity of resources, but reversing the containment
strategy of the government, they risked not only their own lives
but of the community as a whole.
Risk society is part of our everyday life. Risk society
incorporates a specific perspective on the way in which we
experience risks to health. Ulrich Beck in his book Risk Society:
Toward a New Modernity, 1992, defines risk as ‘a systematic way
of dealing with hazards and insecurities induced and introduced
by modernization itself’. With the increasing complex and
technological driven society come new risks which can no longer
be directly experienced in a sensory manner (touched, seen or
smelt). Beck relates this risk society to a wide-ranging change
which he calls ‘reflexive modernization’, in which progress can
turn into self-destruction and one kind of modernization undercuts
and changes another. For instance – the present corona virus
outbreak is the result of how humans interacted with the natural
world. The pressure of population growth and the dearth of
‘modernization’ of the economy and other institutions drive
human subjugation of an unforgiving nature. Human health is
closely linked to how we treat the natural world. As human beings
we eat, trade body parts of wild animals, engage in deforestation
which is greatly decreasing the biological barriers that kept the
viruses prevailing in animals from affecting humans.
The risk society created by the corona virus pandemic leads
to a vulnerable society. It showed how the society created
conditions in which people faced the crisis differently. It means
some groups were more prone to the damage, loss and sufferings
than others. Sociologically speaking there were variations in
impact on the basis of class, caste, occupation, ethnicity, gender,
age, disability, health status, immigration status (both legal and
illegal) etc.
Are the patterns of cleavages reestablished or changed due
to the coronavirus outbreak? Class is a major form of social
stratification in India. The deadly outbreak has pointed out the

1

This information on the number of people infected by
coronavirus is obtained from
https://www.worldometers.info/coronavirus/country/india/
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fatal gap between the haves and have-not. When the government
of India announced the national lockdown and social distancing as
a potent measure to contain the virus, it pointed out the workforce
inequality as only the white-collar workers could keep their jobs
and work from home, but the blue-collar workers (for e.g. people
engaged in delivering groceries, pharmaceutical staff, daily wage
earners, petty shop owners, service providers like barbers, maids
etc) who were mostly engaged in ‘essential’ jobs did not have the
option of working from home, but lived with the fear of being
rendered jobless. These blue-collar workers were at constant risk
of the virus due to their position in society, this revealed a lot of
the deeper structural problems with the way we structure our social
life. According to an estimate provided by the International
Labour Organization (ILO), only 22 percent of India’s workforce
comes under the category of salaried employment and 78 percent
of India’s workforce has no guaranteed salary, lack decent
working conditions and social security, hence bore the heavier
burden of the pandemic and its recovery than the relatively betteroff.
The risks involved in disasters are connected with the
vulnerability created for many people through their normal
existence. The differential impact of the coronavirus outbreak can
be understood by a basic structural phenomenon unique to India
i.e. the caste system. Due to the coronavirus outbreak the lower
castes in India fear that it will strengthen the inequality among the
lower caste and upper caste. There were numerous instances of
caste based discrimination faced by the Yanadi community in
Vijaywada, Andra Pradesh, who live in small pockets on the
outskirts of the village which was considerably far off from the
essential services of the village like health care centres, schools,
banks etc. The people from these communities were not allowed
to purchase essential items like medicine, food from the market,
by the higher caste community members. The families of these
communities are mostly engaged as waste pickers and drain
cleaners for centuries, but with the spread of the disease they are
at considerable risk of catching the virus, as they are not given
enough equipment to protect themselves against the disease. With
the repeated instructions on social isolation and social distancing
there is a distress among the lower caste they would face more
stigmatization from the higher caste communities, as they already
being called by the name of the disease i.e.‘corona’. This exposes
them to another form of risk i.e. discrimination.
Although the government of India has announced a stimulus
relief package for the sanitation workers but to claim the
government aid, the sanitation workers need to have a government
Id or employment ID card. But there are many sanitation workers
belonging mostly to the lower caste, who work as informal
labourers and so do not possess employment ID or the government
ID. It is because either the information did not reach them or the
enrollment camps to get IDs have never been set up in their
villages and in some cases they were asked to pay huge bribes to
make these IDs done, which was not possible for them to pay.
There are also some instances in which the lower castes did not
have a bank account to access the government aid and those who
had a bank account, do not know how to operate it because either
it is controlled by the ration card shopkeeper or upper caste
landlord. This clearly points out that the process of relief can see
the exclusion of several groups from the lower castes if the relief
packages are centralized and linked to government IDs.
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Crisis always have had adverse impacts on the lives of
women and the corona virus pandemic is no exception. Women
were traditionally considered as care givers and nurturers; hence
one of immediate impacts of the corona virus outbreak is the
increased care-giving responsibilities on women. They had to take
care of the children, elderly, and disabled and at the same time
perform household duties. As a result of which women are found
to be more stressed than men during the lockdown. It is because
even today gender equality remains a concern in many families
(both in rural and urban areas) due to the absence of self-corrective
measures to correct gender responsibilities. The increased
workload on women would have an impact on the labour force
participation especially for the women working in the informal
sector, for e.g. women engaged in providing tiffin service, selling
fish and vegetables, construction etc. With the economy sinking
even in the formal sectors women are likely to face lay off than
men as they are not considered as bread winners of the family and
are considered as ‘less productive’ than men. With the economic
constraints in poorer households in matters of resource allocation
relating to food, health and education, priority would be given to
men and boys in availing resources instead of women and girls.
There are numerous instances when the women themselves eat
less food, at times even starved and gave more food to the men
and the other members of the family. This could have serious
implications on the health of women and girls.
The lockdown imposed as a preventive measure to contain
the corona virus pandemic has magnified the plight of the single
women including younger, older, middle aged, widows etc., as
they are responsible for their own safety, mental health and
financial stability. Without any lack of support for these women
due to the social stigma attached to single women there is an
increase in the level of anxiety and fear of being unsafe amongst
them.
Another issue which is of concern in this pandemic is the
escalation of violence against women in the country during the
lockdown period. In the chaos resulting from the crisis and the
disruption caused to social and family protection, vulnerability of
all women increases in terms of personal security. And what is
important to note is that the violence which a woman encounters
at home, the perpetrator is none other than the husband or close
relatives. The consequences of violence against women are seen
to affect all aspects of the everyday life of the women, especially
her health (Watts and Zimmerman, 2002; UNIFEM, 2003; WHO,
2001; WHO, 2005).
Another category of population who are more vulnerable in
the pandemic is the elderly. The elderly populations above 60
years of age are at more risk of getting infected by the virus and
even death. The impact of social distancing and lockdown has
been particularly tougher for the older adults as it has led to
isolation and loneliness which is having a negative impact on their
mental health as they more confused and are losing orientation of
their surroundings. This is having an impact on their immunity.
People’s exposure to the virus also differed if they were
disabled as they had certain special needs. The lockdown has
increased the problems of the people with disabilities, for instance
of the deaf and mute as they found it difficult to access the food
and everyday requirements as neither the police nor the response
teams from the government understand sign language. The people
with disabilities also found it difficult to get caregivers and helpers
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during the pandemic as there was no one to attend to their special
needs as a consequence of which neither they could get access to
medicines nor could make medical visits.
There is another category of population who is worst affected in
the pandemic is the transgenders. These people for their daily
sustenance depend on begging, ritual functions and sex work,
which can only be met through social contact. This puts them at a
higher risk of contracting the virus than the general public.
In the corona virus outbreak migrants were most vulnerable as
they not only lost their employment and wages; with it they also
lost their access to housing. This prompted a painful and chaotic
process of mass return of migrants from urban to rural areas of
origin, which threaten to worsen the already precarious rural
livelihoods; this made them more vulnerable to exploitation and
abuse. For e.g. in a distressful incident in Uttar Pradesh the
migrants who were returning home were sprayed with a chemical
disinfectant by a team who were on sanitizing duty at Bareily bus
stop.
This shows how even a pandemic situation vulnerability of
people differed in varying ways and with differing magnitude on
the basis of caste, class, age, gender, disability, migrant status. It
showed how the social systems operate to engender by making the
impact of a pandemic more severe on some vulnerable groups and
individuals.

Since the enormity of the problem demands a decentralized
approach, a new provision was introduced by the government of
Odisha, i.e. a community based monitoring strategy to contain the
spread of the novel corona virus by delegating the sarpanches the
“collector’s power” so that they can plan, coordinate and take
steps within their jurisdiction. This can pave the way for other
states to introduce new strategies for the involvement of
panchayati raj institutions which are people’s institutions at the
grassroots level; this can go a long way for effective pandemic
management.
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Abstract: Multitude of social scientist and psychologist expressed the advantage of interracial interaction. However, it’s still
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I.

INTRODUCTION

in a pluralistic society is a massive evolutionary step since the Independence of Malaysia. One of our fundamental
Unity
responsibilities as a human being is to alleviate the existence of prejudice and stereotype toward others. Prejudice can
have a strong influence on how people behave and interact with others, particularly with those who are different from
them. In a modern society, the feeling of prejudice becomes a primary force in human social interaction. Categorization
based on race more prevalence and becomes a major driving force towards entire nation policy. Social categorization
entirely transforms human interaction across the globe and triggered much devastating calamity. The more mankind decline
to apprehend the benefits of diversity, the quicker the humanity will disappear from our community. When we say unity, it is
not merely pertaining toward single entity but encompasses more than one, such as unity in multiracial, religion, and the
way of expressing our patriotism to build our nation under the tenet of justice and equality. Malaysia is a nation that is
comprised of different culture, race and religion. Although this harmonious reality ever crashed in a violent way on 1969,
but succeeded remarkably by adapting the notion of pluralism. Productive ideas, innovation and achievement made by our
people from diverse racial background proved the transcendent unity possessed by people of Malaysia in a global
perspective.
II.

INTERRACIAL INTERACTION

There are more than 30 million people in Malaysia and each person is uniquely different from every other. Diversity is a
global phenomenon which became significant in Malaysia when increasing number of immigrants reached from India and
China during the British colonialization. After decades, they were integrated and melded into a common union under the
one national identity. Although there is various effort implemented to nourish the practice of unity in diverse population,
racially segregated issues have been deepening in almost every educational setting. Racial and economic isolation in
educational setting offers a great threat towards national unity. Indeed, cross-racial friendship is very rare practice among
students and racial polarization deeply affected Malaysia adolescence (Ganaprakasam, 2017). In the context of race, this
concern can be particularly acute as minority worry that they will be the target of racial bias and majority worry that they
will be misunderstood or assumed to be racist. However, if one has the opportunity to communicate with others, they are
able to understand and appreciate different points of views involving their way of life and it would gradually diminish the
existence of prejudices.
Psychologist have revealed many ways to eradicate the feeling of prejudice through practicing interracial friendship.
According to Allport (1954), interracial interaction can be very effective has long as these four elements were applied.
1. Every individual from each group must have equal status - equal status among both groups is effective in
promoting positive intergroup.
2. Common goal - effective contact usually involves an active effort toward a goal the groups share.
3. Intergroup cooperation - attainment of common goals should be an interdependent effort based on cooperation
rather than competition.
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4. Must be backed and recognized by constitution - authority sanction establishes norms of acceptance and guidelines
for how members of different groups should interact with each other.
According to Feddes, Noack, & Rutland (2009), friendship can be used as a standard unit to enhance inter-group
relations in society with various sub-groups. Friendship between people of different ethnicities can be an indicator of the
health of inter-ethnic relations in that particular society or country (Inta, Hashim, Zaharim, Siamak Khodarahimi, 2012).
According to Siwei Cheng and Yu Xie’s (2013), individuals prefer friends who are similar to themselves. Most of us
encountered the self-evident experience of noticing students’ tendency to form a clique mostly from their same racial
background and incline to mingle up with others. This scenario was surprisingly visible when they go to secondary school.
This phenomenon was described and supported by numerous studies and articulate precisely that interracial friendship
decreases across age and grades. Scholars agreed that there is a gradual birth of racial segregated friendship among students
(Tan Yao Sua & R.Santhiram, 2014) though number of strategies was initiative by government of the day. In line with this,
study by Najeemah Mohd Yusof (2006) found secondary school students tend to mingle with the same racial background in
every activity conducted by school or individually. Research also revealed that, each ethnic group more likely to seek help
among similar ethnic and keep away from other ethnic groups (Tropp & Page-Gould, 2014).
This gloomy experience was termed as “Homophily” by the sociologist Miller McPherson, Lynn Smith-Lovin and
James Cook (2001) in their time-honored paper on the subject “Birds of a Feather: Homophily in Social Networks”. As
stated by McPherson (2001), homophily defines as people prone to find companion or friends who are similar like
themselves. Rising phenomenon of homophily in school setting has superlative probability towards vanishing the element of
appreciate diversity and developing students holistically (Aroff, 2015). According to Berten & Rossem, (2015), there are
two driven factors namely selection and influence result into the behavior of homophily. Selection is obviously the leading
component behind status homophily, as individuals incline to form friendship with other people who share striking status
attributes such as gender and ethnicity (Berten & Rossem, 2015). However, influence refers to the process of socialization
which involves choosing friends based on shared similar attitude (McPherson et al., 2001).
The most prominent factor affects this polarization is inequality. Inequality in every aspect of their life provides
insight on how to label others as “out-group”. The earlier exposure that reflects the notion of inequality in school context
such as racial discrimination and bias makes them grip harder to their self-automated racial segregation attitude. Students
tend to form a group of people who shared collective similar experience and shared ideology of life and almost from similar
socioeconomic status. This experience may override the concept of unity mentioned in our education philosophy. The
mindset of classism (like racism and sexism), believing that those individual from that group are “hidup senang” than ours,
creating gap and reduce the possibility to mingle up with others.
The early emergence of the racial disparity proved to have larger consequence in their later career life and diminish
the art of unity. Combating this terrifying ill-intense stereotype should have begun earlier by a positive racial socialization
from their parents and undeniably, the role of teacher in rendering support and not devaluing students based on social and
academic hierarchy. The role of education in developing unity and enhancing the notion of harmony between the rich
pluralistic societies is the prime aspiration of Malaysian educational philosophy. The most powerful social context where an
individual learns to comprehend the existence of another kind with total difference in color, race, religion, cultural and
ideology is school. School supposed to be the prime arena for our younger generation to generate an absolute perception
regarding the essence of sustaining unity in multiracial society. From this standpoint, we may well conclude that, school
always inherit the profound capability to influence the concept of unity in younger generation. According to the Philip
Zimbardo’s (2007) most influential Stanford prison experiment, the power of a given situation can easily override individual
difference in personality. This concept ultimately shed a harsh light on the nature of human tendency towards the influence
of social context. For an instance, an individual through inherited upright personality may easily turn his back if he/she was
stimulated continuously by an ineffective situation. They might absolutely turn in an opposite way than we have predicted.
This is what exactly discovered by psychologist and termed it as “Lucifier Effect”.
III.

FACILITATING CONSTRUCTIVE INTERRACIAL INTERACTION IN SCHOOL

School is the prominent context for nurturing the philosophy of unity in multicultural society. Enrollment of students from
various racial backgrounds certainly hastened tremendously. As a part of it, any effort to deal with the person from other
racial background presumes to very challenging task if one failed to acquire adequate understanding concerning racial
sensitivity of another. Fundamentally, nurturing the notion of unity must always be the educator’s paramount consideration.
Educators are necessary to embrace and acknowledge the uniqueness in diversity. Every effort must be implemented in
order to bring diversity from theory into their daily life.
From the perspective of Evolutionary Psychology, the notion of difference tends to provoke intimidation. At the
earlier time, human used to identify and distinguish between in groups and out groups members based on their physical
appearance. Encounter person from other group seems as threatening due to the poor appropriation of gathered resources.
They inherited ultimate feeling of fear arises due to the unlimited resources and began to view out group as a threat of
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invasion. According to the Realistic Group Conflict Theory (Levin & Hogg, 2010), rivalry for gained to the poor resources
provokes conflict between groups. Correspondingly, the perception of threat seems to have larger influence towards their
ultimate rejection response. The differentiation between in group and out group phenomenon laid foundation towards the
existence of ethnocentrism. Ethnocentrism described as an individual superior perception concerning particular race and
culture (Konitzer et al.,2018)
In Malaysia, the concept of race was historically structured and benefitted during the era of British colonization. In
the course of the British era, a large migration was occurred from China and South India to Malaysia in order to strengthen
labour force. Chinese from China was assigned to work in the mines and Indian from South India assigned to work in
British funded tea industry and later the rubber estates. Consequently, the divide and rule policy were introduced in order to
have direct and indirect control over the entire Nation development. Regardless of the profound development in various
sector, it has invented successfully racial polarization. Waller Stein (1990) in his World System Theory articulated that the
notion of race happened to be important criteria to divide labors into two categories namely, developed capitalist and
underdeveloped peripheries. Scholars added that race was developed solely to smoothen the process of ruling and to
enhance advantage economically and politically.
On the positive perspective, as a direct consequence of the larger migration finally emerge the reality of
multiculturalism. Today, almost in every school student from multiple races are present together and plays very important
role in developing the idea of togetherness by integrates the histories, texts, values, beliefs, and perspectives of people from
various racial circumstances. As a part of it, government has initiated implausible action plans, such as the implementation
of ‘Rancangan Integrasi Murid Untuk Perpaduan’ (RIMUP) programs. It involves various activities such as traditional
activities, sport activities, and language related activities. The effort was taken to strengthen the concept of unity through
school co-curriculum activities and encourage integration among students from different racial background.
Apart from the government policy, nurturing unity in multicultural classroom has definite advantage. Everyday
practice in classroom should encourage student’s interracial interaction as a part of necessary element.
IV.

THEORY INTO PRACTICE

There are several research-based strategies to create egalitarian society by encouraging interracial interaction in classroom:
1)
Encourage inclusive environment
According to Heidi and Melanie (2010), children learning in rich racial diversity context tend to hold constructive and
healthy perception concerning individual from other races. These series of interaction help to reduce intergroup anxiety and
lesser the possibility of being discriminated.
Scholars added that racially unbiased interaction would enhance the possibility of declining the feeling of prejudice among
children. However, educator’s role in establishing a sense of appreciating the difference among children is a vital
importance in bringing the theory into reality.
2)
Exercise Collective Task
Study has found that children of diverse race involvement in any cooperative learning task would generate the feeling of
togetherness and develop interracial interaction. In other word, children from in group more likely to gain cross race
friendship with another student from out group if they are grouping together rather than self-select to complete assigned
task. Therefore, children able to acknowledge and nurture the art of perspective taking and empathy. Perspective taking and
empathy is a very critical ability to reduce the ill-feeling of stereotypes and encourage pro-social behavior towards others
regardless of the differences. Besides that, according to Lease & Blake (2005) children who have positive interracial
interaction tend to have better intergroup attitude and good leadership capability (Kawabata & Crick, 2008).
3)
Role model of Healthy Interracial Interaction
Provide a positive role model of interracial interaction leverage the possibility of maximizing intergroup interaction. There
are few possible outcomes through this practicing such as boosting motivational mindset to engage in interracial interaction
and lesser the feeling of unreasonable dislike. Children are very good at imitating others behavior. Social learning theory
(1977) suggested that children tend to view parents and teachers as a prime source to imitate the feeling of prejudice
towards out group members. Allport (1954) stated that children mimic and then begin to internalize and reflect it what they
have encounter. Behavior experts explained that children begin to model the behavior of particular individual whose action
seems to be rewarded. Thus, educator must practice to praise and rewards students who gained positive cross race
friendship. The rewarding process should follow the pattern of consistency and focusing particularly on their specific
behavior.
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PSYCHOLOGICAL CHALLENGES OF INTERRACIAL INTERACTION IN EDUCATION SETTINGS

The “us” versus “them” mindset is very common among people in a diverse community. Historically, this mindset has leads
to unimaginable global destruction. What has been viewed as common happened to be a prime force towards rising of
hatred and discrimination. This mindset, proven to very dangerous and regrettably very hard to eliminate this from human
mind unless with proper planned scientific based strategies.
Shallow level of oral proficiency in mastering language among minority students have been one of the main
factors contributing to the current level of disintegration in forming friendship. Language is a medium to play very crucial
role in developing interaction and gain mastery of this language seemingly endless obstacle among student from minority
ethnic background. At secondary school education setting this occurrence were verily evident. Despite of, introducing
Ethnic Relation Modules as a compulsory course in Universities thus the phenomenon of poor interracial interaction
difficult to eradicate.
In this article, ethnic minorities refer to Chinese and Indian community who has been settling down in Malaysia in
the mid-nineteenth century. Both parties possessed very firm intention to preserve their ethno-cultural uniqueness by instill
the notion of mother-tongue education. They have their own particular schooling system under different types of
management. Mother tongue is their prime language and used as medium of instruction. Despite of challenges and obstacle
from every part of the Nation, the Chinese community successfully progress forwards and well established Chinese
Secondary school and many private colleges. However, for Indian situation were seems very awkward. They have met
various pitfall and led to gradual decline numbers of Tamil primary school from 657 in 1970 to 523 in 2007. Due to the
various pitfalls such as poor socioeconomic and lack of trained teachers, ethnic Indians have failed to improvise their
education policy until to the secondary level.
Take a moment and think. Generally, how anxious someone feel when encounter very different situation? Previously for
the past six years, they were adapted in mono-cultural environment and Tamil language has been prime medium for
communication with other. This immediate transition from primary school to secondary is very challenging and not
everyone possesed the capability to adapt instantly. Out-group members began to meet difficulty when interact with ingroup members due to the poorer language proficiency. Intergroup anxiety arises when they anticipate or interact with a
member of another group. Some people began to safeguard their dignity and avoid the feel of anxious by avoiding
intentionally joining with people from other race and prefer to circulate with same group members. Consequently, they
might view others as competitor and untrustworthy. These biases breed the feeling of prejudice and stereotype and over the
years, it would build up strong hatred towards people from another race.
Apart from this, much of the psychological research has examined the role of media in various domains. In this modern
age, media holds a large amount of responsibilities in exerting their effort towards developing notion of unity in
multicultural nation. Even though, in intense intergroup ethnic conflict in Rwanda on 1994, radio has been playsophisticated role in initiating the wonderful notion of integration between both members and enhances the possibility of
intergroup interaction. Certain media in Malaysia make it a practice to create racial lines for the sole purpose of increasing
their profit. The form of news coverage of statement made by politician sometimes widens the gap of interracial interaction.
Failure of mass media in creating awareness and instill the very notion of unity in pluralistic society generates a stereotypes
mental picture regarding others.
VI.

PSYCHOLOGY PERSPECTIVE: WAYS TO IMPROVE INTERGROUP INTERACTION

Nurturing the value of humbleness and openness to accept the greater diversity in humanity is necessary element of human
existence. Diversity has facilitated various benefits such as foster human capital, developing adaptability and creativity.
Sometimes the existence of diversity creates uneven form of distress for whom does not cognize the benefit of it. These
types of people being directly hold negative perception about others and tend to be prejudice. In social psychology
perspective, prejudice encompassed three main elements namely affective (feeling), cognition (belief) and behavior
(avoidance). Prejudice person has greater tendency to display the feeling of uneasiness when encounter person from outgroup and reflect it into their behavior. However, the effort to eradicate a destructive feeling difficult to come in reality by
simply bringing members from various groups together without any proper intervention plan. Social Psychologist explained
almost everything concerning intergroup interaction and proposed various intervention strategies to advance.
Firstly, parent’s practice of ethnic socialization plays an important part in developing children to behave in nonprejudice way (Ganaprakasam, 2017). Ethnic socialization defines as parents’ roles in delivering valuable information
concerning their ethnic and promotes the art of living pluralistically. Role of parents to instill the art of living in pluralistic
society is very critical. Parents are a prime source for children to receive valuable information concerning others. The notion
of ethnic socialization develops a major area of research which has been contributed towards the improvement and wellThis publication is licensed under Creative Commons Attribution CC BY.
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being of minorities youth (Scott, Taylor & Palmer, 2013). According to UmanaTaylor, Alfaro, Ba´maca & Guimond (2009),
parent’s practice of ethnic socialization encompassed a few elements namely ethnic pride, way to overcome racism, silence
about ethnic issues, promotes pluralism and ethnic inequality. The main focused of this practice is to prepare someone (from
minority group) to meet any obstacle and threats from out-group members. Research has shown that a person who receives
adequate ethnic socialization practice by their parents able to overcome any racial related issues, improve communication
with out-group members and achieved good grades academically (Grindal, & Nieri, 2015). This great works of literature
sought to understand the profound effect of parents ethnic-racial socialization message for their children well-being and
development. Ethnic socialization proven critical phase in developing positive ethnic identity, which contributed to the
quality of appreciating diversity of multi-ethnic society in Malaysia. Therefore, the frequent practice of ethnic socialization
has result in an optimistic outcome. Increased state of acceptance and resiliency in fighting back unpleasant feeling from
any ethnic related issues, lower the chances to have binary vision and close the gap of “we” and “us”.As mentioned
previously, for some individual intergroup contact would lead to the feeling of uneasiness. Bringing them and required to
mingle immediately with members from other groups does not always bringing fruitful outcome. The feeling of uneasiness
arises from past emotional stored in the central part of Amygdala. Amygdala is a prime driving force for an individual to
alert and execute the person fight or flight response when encounter with individual from out-group member. Amygdala is
most crucial element in human brain, which regulates emotion. A person with intergroup anxiety, might automatically
trigger amygdala activation because of perceive threat from out-group member. The response sometimes can be very
intense. For some individual, they able to rationalize the differences and their socially matured brain response could have
avoid the feeling of perceived threat. Their high order thinking mechanism guide them to detect conflicting elements and
thus assist to solve in a creative and constructive way rather than nurturing pro prejudice and violence behavior.
Considering brain is the most vital part in influence human intergroup interaction, psychologist has generated the most
wonderful and important scientific brain-based intervention to eradicate the feeling of uneasiness or intergroup anxiety.
In 1954, Gordon Allport great work regarding crucial factor to be considered in order to improve intergroup
contact largely plays critical role in developing solidarity Nation in a diverse world. He stated that interaction with outgroup member would only be beneficial under the right condition. However, a recent study has revealed that simply
imagining a specific social framework can have the identical consequence as truly undergoing that context. Various social
psychological has well documented the greater benefit of this intervention in literature (Harwood, Paolini, Joyce, Rubin, &
Arroyo, 2011; West, Holmes, & Hewstone, 2011). Mentally stimulating positive experience result in activation of positive
feeling towards the existence of out-group members and lessen the feeling of uneasiness. Human brain has remarkable
capability to think imaginatively. These imaginative approaches widely utilize by visual and performing arts. For an
instance, Wayne Rooney, Jonny Wilkinson, and Andy Murray uses visualization before engaged in their particular sports to
gain what they desired. Many athletes have utilized mental imagery technique in order to overcome competitive related
stress and equipped them way to success. Psychologist explained that mental imagery technique triggers neural firing in
brain and create mental picture that can ultimately facilitate future performance.
Similarly, imagined contact encourages individual to imagine positively the scenario of intergroup interaction. For
an instance, a person instructed to take a couple of minutes to imagine themselves at any place with out-group members,
instructed to begin a positive interaction and identified the differences and takes as a reference to guide future interaction.
From this method, out-group members held more appropriate approaches towards in-group members and vice versa. This
intervention safeguards humanity against falling towards the trap of stereotypes, prejudice and discrimination. Imagination
can bring person to step beyond their current emotional capacity. Fear of rejection is critical element to eradicate through
implementing this strategy. From this strategy, an individual able to boost their confidence to have productive exchanges.
In conclusion, the effort to enhance and encourage interracial interaction among students can transform the way of
life in multicultural society. The disintegration of relation between in-group and out-group members will result in great
calamity if continuous without intervention. This early emergence of the racial disparity proved to have larger consequences
in their later career life and diminish the art of unity. Combating this terrifying ill-intense stereotype should have begun
earlier by a positive racial socialization from their parents and undeniably the role of teacher in rendering support and not
devaluing students based on social and academic hierarchy.
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Abstract- It's a fact that about 5% of the world’s population is
affected by diabetes. The term "diabetes mellitus "is a group of
certain disorders, such as fat and protein metabolism, high glucose
levels, and abnormalities of carbohydrate that characterize these
disorders. The number of infected patients is predicted and
expected to rise by 50% by the year 2030. The review article
discusses the associations between diabetes and periodontal
disease and the oral health manifestation of diabetes. There is a
lack of oral health awareness among health professionals and even
patients infected with diabetes. There is strong evidence
supporting the relationship between diabetes and oral health.
Diabetes mellitus is associated with several disorders and oral
diseases. Periodontitis is a risk factor in subject with diabetes for
poor metabolic control. Thus, the authors reviewed the literature
to identify why diabetes causes oral conditions.
Additionally, they have identified the glycemic control as a
result of the modification of the literature concerning
periodontitis. Statistics have shown that periodontitis is a diabetes
complication, although several disorders associated with diabetes.
Periodontitis is at the risk of developing other periodontal diabetes
complications and also poor glycemic control. On the same breath,
patients with poorly controlled diabetes and longstanding are at
the risk of developing oral candidiasis. Evidence supports that the
first clinical manifestation of diabetes is the periodontal changes.
Thus, the disease is a significant healthcare problem. Patients with
diabetes mellitus can be supported, and their general health to be
positively affected by oral health care providers.
Index Terms- Diabetes mellitus, Periodontitis, Oral care, Dental
caries, Candidiasis, Periodontal disease, Inflammation.

I. INTRODUCTION

I

n modern times, there is a lack of inclusion of the soft and hard
tissues of the oral health and diseases in the most curricular for
medical professionals. There has been a mounting
interrelationship according to the scientific evidence in the most
recent couple of decades. The interrelationships are made possible
by the novel technology. This aids the contemporary scientific
methods and the specialists who are in a position to interrupt the
abundance of data, which is unfathomable. Thus, the paper aims
to discuss and summarize the interrelationship between these two
associations of diabetes and oral health. The main is to introduce
oral health to the medical health care professionals in managing
and preventing diabetes, which contributes to the wellbeing and
improving the quality of life of patients infected with diabetes. The
links between diabetes and oral health are universal. Thus the
review will represent the recent findings from different countries,

and it will offer examples where appropriate and applicable from
a variety of countries.

II. METHODS
Systematic literature about oral health and diabetes mellitus
was conducted using some of the databases such as Pubmed,
Cochrane, Medline. On the same breath, several keywords were
used, such as diabetic patients, oral health, diabetes mellitus,
people with diabetes, dental care, oral hygiene, awareness, dental
care, knowledge, dental visit, practice, perception, and attitude.
For each database, there was an inclusion of individual strategies
considering the specific indexing terms for each database. Some
combinations of search terms used include Medical Subject
Heading, which is abbreviated as MeSH, and Boolean operators.
The research was carried out in the most recent to ensure the most
current literature is included in this review.

III. PERIODONTAL DISEASE
The majority of any population around the globe are
suffering from periodontal diseases. This type of infection is
commonly referred to as gum disease. According to Borgnakke
(2019), it manifests itself in the body through bleeding and
swelling of the soft tissues around the teeth. This kind of disease
affects a large population around the world, which constitutes a
range of 50 to 90 percent of the adult population (Sughra & Imran,
2018). The remedy to such a disease is to maintain a home oral
hygiene and regular brushing of teeth. It also recommends using
interdental brushes or dental floss for interdental cleaning.
Periodontitis is a disease that is characterized by periodontium
chronic breakdown, irreversible, and inflammation-based. And, it
also consists of soft and hard tissues surrounding the teeth. Mostly,
the dentate adults are approaching 30 years, and the older tend to
suffer from this form of periodontal disease.

IV. DENTAL CARIES
Caries is another dental disease that was the most prevalent
condition, and it was evaluated for the entire Global Burden of
Disease. The study with the global prevalence shows that if caries
fails to be treated, it leads to death of the inner soft tissue of the
tooth known as "pulp," which consists of the nerves, connective
tissues, and the blood vessels (Tjäderhane & Paju, 2019). This will
cause toxins to the tooth, and they will exude from the root tip of
the tooth, which will end up causing infection and jawbone
inflammation.
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V. ORAL MUCOSAL DISEASES
The development of certain oral soft tissues is associated
with diabetes. Although some of these developments are rarely
reported among different diabetic population. There are also
reports of oral fungal infections as well as traumatic ulcers,
recurrent aphthous stomatitis, irrigation fibromyalgia, and greater
prevalence of fissured tongue. The diabetic care between the
healthcare providers and physicians is coordinated by these
associations.

VI. SALIVARY DYSFUNCTION
Diabetes is classified by the American Diabetes
Association in two significant forms: type 1 and type 2 diabetes.
Unlike type 1, type two combines with insulin secretory defect and
insulin resistance, and it is the most common form of diabetes. On
the other hand, type 1 diabetes is caused due to the autoimmune
destruction of the humoral mediators and pancreatic cells (Kisely,
Lalloo & Ford, 2018). Periodontitis is an inflammation of the
tissues that surrounds and supports the teeth, and it has been
reported as the sixth complication of diabetes. Diabetic patients in
both type 1 and type 2 have been reported to have salivary gland
hypo function. This is characterized by a patient experiencing a
feeling of oral dryness.

VII. CONSEQUENCES IN THE ORAL CAVITY
Arguably, adults with diabetes are characterized by
removable prostheses and fungal infections of oral mucosal
surfaces. Zygomycosis, candidiasis, and aspergillosis are common
opportunistic fungal infections in diabetes though candidiasis is
the most common one. According to recent studies, diabetic
patients have been showing increased oral candida carriage
compared to those who are non-diabetic (Borgnakke, 2019). This
could have been attributed to decreased neutrophils, candidacidal
activity, increased salivary glucose levels, and reduced level of

166

salivary flow rate. This is the alteration of wound healing among
the patients who have diabetes due to the host defense changes and
collagen metabolism. The decreased solubility of the existing
collagen and the excessive production of collagenase alters that
healing process since there is a shift in the collagen turnover.

VIII. CONCLUSION
From the article review, it can be conclusively argued that
diabetes has adverse effects on oral health. Thus, it has been
evident that patients who have diabetes have some oral
complications, and therefore they require dental care as part of
their primary health care. To combat some of these complications,
prevent morbidity and mortality, and reduce the inflammatory
burden system, it is a matter of existential importance to provide
proper care to the patients who have diabetes to improve their
wellbeing and the quality of their lives too.
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Abstract-Currently 516 tonnes of municipal solid waste per day are generated in Kathmandu, Nepal, the majority of which is taken to
landfill. This is projected to rise to 745 tons per day by 2025. Landfill is a source of greenhouse gas emissions, most notably methane
(CH4). This study assessed the CH4 emissions from a landfill site in Kathmandu for five scenarios: S0, S1, S2, S3 and S4. The results
showed that CH4 emissions are extremely high at 15,136 thousand m3 for scenario S0 - “Business as usual”. A significant reduction of
53% of CH4 emissions was achieved with gas capture (S1). Composting (S2) achieved a reduction of 35% reflecting the high organic
content of waste that is currently landfilled. Recycling (S3) achieved a reduction of only 10%. Unsurprisingly, the greatest reduction
in CH4 emissions occurred with a combination of gas capture, composting and recycling (S4) with a 73% reduction. The results
suggest that gas capture and composting are feasible alternatives. Recycling material should also be considered, as plastics may in the
future take up a greater proportion of the waste material over time.

Keywords- Greenhouse gas (GHG), Kathmandu, Methane (CH4), Municipal solid waste

I. INTRODUCTION

In the Paris Climate Change Conference, 12th December 2015, 196 nations signed an agreement to combat environmental change,
specifically to control greenhouse gas (GHG) emissions [1]. Essentially, the Paris Agreement prescribes that GHG emissions should
come down to a 'net zero' level by the end of the century [2]. The Paris Agreement sets a long run temperature objective of holding the
worldwide normal temperature increment to well below 2 °C, and pursue efforts to limit this to 1.5 °C above pre- industrial levels [3].
It set the worldwide environmental change endeavors on a totally new and dedicated balance: each of the 196 Parties to the UN
Framework Convention on Climate Change concurred on a shared objective and way to deal with combatting environmental change
and accomplishing worldwide greenhouse neutrality [4]. As part of this there are nationally determined commitments, with each
country deciding their own contribution which should be ambitious and progress positively over time.

As indicated by the Intergovernmental Panel on Climate Change IPCC [5] the seven GHGs are: methane (CH4), carbon dioxide
(CO2), nitrous oxide (N2O), sulphur hexafluoride (SF6), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and nitrogen
triflouride (NF3). The three main GHGs, based on their global warming potential are CH4, CO2 and N2O. The primary sources of
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GHGs emissions are energy-related production accounting for 65% (mainly from electricity and heat: 28%, transportation: 12%, and
manufacturing: 12%), agriculture (14%), land-use change and forestry (12%), and others (6%) [6]. Solid waste contributes 3% of total
global GHGs emissions [7].

Solid waste management is of concern, as with an ever increasing global and urbanized population the generation of waste also
increasing. This waste has historically been disposed of in open dumps and landfill sites. These destinations produce gas because of
the anaerobic disintegration of organic matter. Landfill gas contains roughly equivalent measures of CH4 (45 to 60%) and CO2 (40 to
60%) [8]. However, the global warming capability of CH4 gas is 21 times higher compared to that of CO2 [6]. Therefore, effective
management of CH4 is important.
The US Environmental Protection Agency [9] has detailed that the landfill site was the biggest source of CH4 emissions in the United
States, representing about 90% of all CH4 discharges from the waste segment. Landfill sites are also adding to an expansion in GHG
discharges in developing countries. For example, in 2000, developing countries were responsible for around 29 % of total GHG
emissions, and this is anticipated to increase to 64% by 2030 and 76% by 2050, with landfills being the main reason behind this
expansion [10]. In contrast, in developed countries the corresponding GHG outflow is reducing. For instance, the European Union
(EU) municipal waste sector diminished from 69x10 6 tonnes CO2-e in 1990 to 32x106 tonnes CO2-e by 2007 and further decreases
have been anticipated [11]. This shows decreases in GHG discharges is conceivable.

[12] suggested that developing countries can possibly relieve national emissions by around 5% and in the long term to 10% when
coordinated strong waste administration is executed. However, developing countries are facing numerous challenges. First, there is an
absence of national statistics on solid waste activity leading to difficulties in computing and large uncertainty in estimating GHG
emissions from such activities [13]. Second, difficulties in adopting appropriate approaches. This has led to difficulties in establishing
a GHG inventory and subsequent targets for reduction in the solid waste sector.

This study examines the level of solid waste generation and associated GHG emissions and then develops alternative scenarios on
ways to reduce these emissions using Kathmandu Metropolitan City (KMC) lying in Kathmandu, Nepal as a developing country case
study.

Overview of the Solid Waste Management system in KMC

According to the 2011 Census, the number of inhabitants in KMC was more than 1 million and the normal solid waste generation was
0.3 kg/person/day. The everyday waste generation from various sources was found as 516 ton/day in 2015 [14] with waste collection
effectiveness at 86.9% [15]. In 2015, the fundamental source of KMC solid waste was household waste (50%) followed by
commercial (44%) and institutional (6%). The largest component of the waste is organic followed by plastics and paper [16].

The waste from households is stored in household bins and unsegregated. Some waste is thrown in the community bins, on roadsides,
abandoned spaces and on riverbanks. Most of the waste generated goes directly to the only landfill site called ‘Sisdole landfill site’,
located in Sisdole, which is around 28 km away from Kathmandu city. The landfill site was established with the assistance of JICA
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(Japan International Cooperation Agency) in 2005 with a project life of 3 years but, as there is no alternative waste disposal site, the
waste from Kathmandu valley is still being dumped there [17].

KMC is the focal organization accountable for handling the waste generated in KMC. A total of 1,320 staff are engaged to manage the
solid waste[14] .These staff are spread across 32 ward offices, each has tractors or tippers and 20-30 sweepers, amounting to 927 street
sweepers in total. Some private sector and Non-Government Organization (NGOs) also have sweepers to clean the streets. Figure
shows a detail schematic representation of the municipal solid waste flow in KMC.
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Figure 1: Municipal solid waste flow of Kathmandu Metropolitan city(develop by Author)

II. RESEARCH METHODOLOGY
Study area
The study area Kathmandu Metropolitan City (85° 20’ East and 27° 42' north) lies in Kathmandu Valley of Nepal. It covers an area of
50.67 km2. The elevation of Kathmandu lies 1,350 meters above mean sea level [18]. The Kathmandu valley has a mild climate most
of the year with summer temperatures ranging from 19-27°C, and winter temperatures ranging from 2-20°C. Total annual rainfall in
the area is 1,505 mm with around 80% rain occurs during rainy season (June to August) [19]. The Kathmandu City is divided into 5
major sectors and 32 wards as the decentralized units as shown in Error! Reference source not found.
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Figure 2: shows the location of the study area, Kathmandu, Nepal [20]

In the last 20 years the population of the city has grown at an annual growth rate of 4.8% from 0.67 million in 2001 to 1.0 million in
2011[21] . Due to rapid population growth and urbanization the quantity of waste generated in Kathmandu city is increasing rapidly,
demanding special attention for proper Solid Waste Management (SWM).

Figure 3 shows that there is a strong linear relationship between waste generation and population with coefficient of regression R 2 =
0.99. Based on this regression waste quantity by 2025 is predicted to be 271,965 tonnes.
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Figure 3: Yearly waste generation trend in Kathmandu city, Nepal [22]

Framework for Research Methodology
The framework for the research methodology is shown in Figure 4. In Phase 1 Life Cycle Assessment (LCA) is proposed as the key
research strategy. The principles and framework for LCA include defining the goals and scope, Life Cycle Inventory (LCI) analysis,
Life Cycle Impact Analysis (LCIA) and Life Cycle Interpretation [23]. In view of the structure of LCA, the objective and extent of the
investigation will be re-imagined. Likewise, predictive scenarios will be structured, and discharge stock techniques will be chosen.
Most of the calculations will be made based on Inventory Analysis, as the purpose of the study will be to analyse potential
environmental benefits through alternative scenarios. The focus of the scenarios is on the current situation in Kathmandu and potential
future waste treatment facilities which fit with the waste characteristics of Kathmandu targeting less energy consumption, low
emissions whilst being cost effective with maximum social benefits acceptable to society.

Phase 2 involves emission accounting and evaluates CH4 discharges by utilizing two numerical models: IPCC default; and first order
decay (FOD) model [24]. The results for every situation are then evaluated and compared to determine the best MSW management for
Kathmandu in regards to reducing GHG emissions.
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Figure 4: framework for Research Methodology

Scenario development in LCA
In this section, scenarios are defined and created for analysis in LCA. The scenario design in this research investigates the potential
decrease of the environmental impacts associated with a potential decrease in CH 4 emissions as a result of the alternative scenarios
identified.

MSW in KMC is collected waste without segregation at the source, mixed with other waste and conveyed to Sisdole landfill site. The
existing Sisdole landfill site, however, is overloaded. Accepted Government policy is focused on improving MSW management
systems, especially, with the rate of increase in food waste and recyclable components in MSW. This has led to some segregation of
food waste and inorganic waste at source to be treated by composting and recycling, rather than landfill.

The five scenarios proposed in this study with system boundaries are illustrated in Table I. The baseline scenario (S0) represents the
existing MSW management system which is the current status of MSW undertaken by KMC, and the subsequent scenarios reflect
alternative options, including composting and recycling, and also gas capture from the existing landfill site.
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Table I: Description of scenarios used in this study
Scenarios

Explanation of Scenarios Used

S0

Current ‘Business as usual’ (Landfilling of 87% of collected MSW)

S1

Upgrade to landfill gas capture (70% Methane recovery)

S2

Composting 50% of organic waste

S3

Recycling 25% of recyclable materials

S4

Integration of gas capture, recycling and composting

Current ‘Business as usual’ (S0)
The business as usual scenario includes the collection, transport and landfilling of MSW. This is the current status of MSW
undertaken by KMC. A very small fraction of the waste is recovered as recycled materials, but this is not considered here. According
to the environmental audit report [14], MSW is not isolated at the source and roughly 448 tons of waste for each day are discarded in
the Sisdole Landfill site with no further treatment. Sisdole Landfill site is structured as a semi anaerobic landfill site, without a
recuperation framework or a LFG catch system. Data on the solid waste composition of Kathmandu Metropolitan City during the
years 2003, 2005, 2009, 2013 and 2015 are shown in Table II [15],[16],[14]). The waste composition data of the year 2015 is
considered for the calculation in this study work.

Table II: The physical composition of solid waste of KMC (%)

Year

Organic
Waste

Plastics

Paper

Glass

Metals

Textiles

Rubbers

Construction
and demolition

Others

2003

70.00

9.50

8.50

2.50

-

3.00

-

4.50

2.00

2005

69.00

9.00

9.00

3.00

1.00

3.00

1.00

2.00

3.00

2009

63.00

10.00

9.50

6.00

0.50

2.00

1.00

5.00

3.00

2013

73.22

11.43

6.89

2.10

1.06

1.61

0.62

-

3.07

2015

63.22

10.80

9.02

5.42

0.42

2.30

1.20

4.50

3.12

Upgrade of Landfill gas capture (S1)
The landfill gas capture scenario is the same as S0 but assumes 70% of CH 4 gas is gathered. Landfill gas (LFG) is naturally produced
by the decomposition of organic materials (also known as biomass) and increasing moisture content can accelerate the waste decay
process. The rate of LFG production thus also increases with moisture content, peaking at waste moisture contents of 60 to 78% [25].
Sisdole landfill waste has an average moisture content of about 35.3 %, with a high volume of food and vegetable waste having a
higher moisture content [26]. After waste placement, rainfall, surface water and groundwater infiltration, together with the products of
waste breakdown, can contribute additional moisture. Based on these existing conditions, and observations of existing vent pipe
placements to allow methane gas to escape alongside discussion with KMC staff, this scenario assumes that the introduction of a gas
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capture system will be effective at gathering 70% of the gas produced (R=0.7). Other parameters in the scenario are the same as S0.
The estimation of the model parameters for scenario S1 are shown in Table 3.

Composting of organic waste (S2)
In this scenario the composting of 50% of organic waste from 86.9% of the landfilled waste is isolated, gathered and composted with
the remaining waste sent to landfill. This figure is based upon discussions with KMC staff on the feasibility of the process. In this
scenario using input data, 50% of organic waste is identical to 51,743 tons of the 103,486 tons of organic waste which can be treated
as compost. The adjustment in the waste amount and level of the waste composition for the input scenario S2 are shown in Table 3.

Recycling prior to landfill (S3)
Based on the study of Kathmandu solid waste management Bank [15], 25 % of household waste and a much higher proportion of
institutional and commercial waste could be either reused or recycled. This is excluding organic waste. This scenario therefore
assumes that 25% of the MSW from the amount of buried MSW, including paper, metals, glass, plastic, construction and demolition
waste, and textiles is separated at the source and recycled with the remaining waste sent to landfill. It is assumed that a similar
measure of MSW, with a similar composition as in S0 is covered. The adjustment in the waste amount and level of the waste
composition for the input scenario S3 are shown in Table 3.

Integration of capture, recycling and composting (S4)
Firstly, 50% of organic waste from landfilled MSW will be gathered and treated by fertilizing the soil to make compost in S2.
Moreover, recyclable materials, for example, paper, metals, glass, plastic, wood and material will be recycled at a 25 % rate in the
material recycling facility. The remaining waste is sent to the landfill. Lastly, in assumption S0, 70% of CH4 emissions will be
collected and recovered. The same amount of MSW, with the same composition in S0, is delivered and treated at the landfill site.

System boundaries
The practical unit in this examination is the aggregate sum of waste produced in KMC in a year, i.e. household, commercial, and
institutional. This amounts to 163,666 tons in terms of solid waste collected. The functional system boundaries selected for this LCA
only includes the direct emission from the waste after landfill where waste was characterized as the minute when material stops to
have value.

In this examination, figure 5 presents the key points for each scenario for the MSW management system in Kathmandu. The upstream
limit begins with MSW being dumped in the landfill site. The procedure of collection and transport is excluded in the framework
stream for all scenarios. It is on the grounds that it is hard to recognize and isolate the GHG outflows produced from the collection and
the transportation that might be conveyed to either landfilling or other treatment destinations.

Unit procedures incorporated into the emissions scenarios are: (1) foundation of landfill, for example, establishment of LFG catch
framework; (2) integrated composting to landfill; (3) coordinated recycling to landfill. Deciding the unit forms and isolating each and
every unit procedure from the principle framework help to assess their environmental impacts inside the framework. Any change will
prompt changes in the first framework

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10222

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

175

Figure 5: System boundary

IPCC Model / IPCC default method
The IPCC suggests two methods for calculating methane emissions from landfill sites, the default method and the first order decay
method. The least complex one for the estimation of methane outflows from landfills depends on a mass equalization approach. This is
the default methodology (DM). DM is fundamentally an empirical model. Various empirical constants have been considered while
building up the DM. The empirical constants vary according to the composition of waste, management of the landfill site and depth of
landfill. The method assumes all emissions of methane occur in the same year as the waste is deposited at the landfill site [27]. Even
though this is not the case, the IPCC state that the DM gives a sensible annual estimate of actual emissions and this has been broadly
utilized in the circumstances where point by point information is not available [13] .The Default model requires the MSW amount and
composition that is sent to the landfill site and data on the current activity of the site. As per IPCC Guidelines, the equation for
determining GHG emission from solid waste landfills is as per the following [28]

Methane Emission- ECH4 (Gg/yr) = (MSWT x MSWF x MCF x DOC x DOCF x F x (16/12 –R) x (1-OX)

Eq 1

Where: 1 Gg/yr: 1000 Mg/yr
Where: ECH4 = Methane emission from landfills. MSWT = Total MSW generated (Gg/year), MSWF = Percentage of urban waste
actually land filled; MCF = methane correction factor (fraction), DOC = degradable organic carbon (fraction) (kg C/ kg MSW) DOCF:
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fraction DOC dissimilated, F = fraction of CH4 in landfill gas (IPCC default is 0.5), 16/12 = conversion of C to CH 4, R = recovered
CH4 (Gg/year), OX = oxidation factor

Modified FOD method
In the First Order Decay (FOD) model methane generation from landfill is a function of time mirroring the actual time that it takes
material to decay. The FOD model requires information on current waste amounts, composition and disposal practices extending over
decades [27]. At present due to lack of data, this method cannot be used for estimation of methane emission. Therefore, a modified
model has been used. The modified model is the NV Afvalzorg Multiphase Landfill Gas Generation and Recovery Model, which is a
first order decay model based on IPCC mathematics and default parameters and the model estimates methane generation, recovery
and emission on individual landfills for which limited data on waste composition are available [29]. Various sorts of waste contain
different fractions of organic matter that degrade at various rates. The advantage of the NV Afvalzorg Multiphase model is that the
typical waste composition can be taken into account [30].The estimation approach IPCC 2006 rules for solid waste disposal site was
followed. Furthermore IPCC default values were adopted as much as possible [24]. The formula used in this model for calculating
methane generation (G) is as follows. For this model the time horizon is 100 Years.

𝐺 = 𝑊𝐿𝑜 [𝐹(𝑓) (𝐾(𝑓)𝑒−𝐾(𝑓)(𝑡−𝑡(1))) + 𝐹(𝑠)(𝐾(𝑠)𝑒−𝐾(𝑠)(𝑡−𝑡(1)))]

Eq 2

Where:
G = Methane generation (million cubic meters per year), W = Waste disposed of (Tonnes), Lo = Methane yield potential (cubic meter
per tonne of waste), T = Time after waste placement (year), T1 = lag time (between placement and start of gas generation), K (f) =
First-order decay rate constant for rapidly decomposing waste, K(S) = First-order decay rate constant for slowly decomposing waste,
F(f) = Fraction of rapidly decomposing waste, (S) = Fraction of rapidly decomposing waste

Information parameters for models
Municipal Solid Waste Tonnage (MSWT): Based on the existing MSW management practices in Kathmandu, along with its landfill
features, climatic condition, the wet tropical climate, the default parameters for all factors used in the models is presented in detail in
Table III. Total municipal solid waste (MSW) generated Ga/year (MSWT) was calculated from population (in thousand persons)
multiplied by annual MSW generation rate. According to the environmental audit report [14] total MSW is equal to 163,666 tonnes
of solid waste and therefore this is the amount that was applied to the model.

Methane correction factor (MCF): the value of the methane correction factor (MCF) reflects the status of landfill management of
the site. To accommodate different types of landfill sites, the IPCC recommends default MCF values, ranging from 0.4 to 1. This
corresponds to a range of unmanaged to well-managed landfill sites. In Sisdole Landfill site, the burial areas of MSW is well managed
with a top cover of soil, supposing that the value of MCF is 1, this is applied for all scenarios.
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Degradable organic carbon (fraction): DOC substance is fundamental in processing methane generation. It relies upon the
composition of waste and changes from scenario to scenario. The organic fraction of each type of organic waste is considered as
having different decay rates [31] shown in the following equation.

DOC = (0.4 * A) + (0.17 * B) + (0.15 • C) + (0.3 * D)

Eq 3

Where, DOC is degradable organic carbon, A: fraction of paper and textiles; B: fraction of garden waste and park waste; C: fraction of
food wastes and D: fraction of MSW as wood or straw.

Applying measurable information on waste composition in the KMC MSW, the level of DOC in MSW is 14.1%. This figure is for
scenario S0 and S1. In contrast with S0 and S1, the estimations of DOC applied to the remainder of the scenarios are 13.7% for S2,
14.1% for S3 and 13.69% for S4 (Table 3).

Fraction DOC dissimilated: This is the DOCF that is changed over to LFG. The theoretical model is linked to the temperature in the
anaerobic zone of a landfill site. The model is depicted as 0.014T+0.28, where T=temperature in ˚C [27]. It is expected that
temperature stays steady at 35˚C in the anaerobic zone of the landfill. This results in a figure of 0.77.

Fraction of methane (F) in LFG (default is 0.5): The division of methane in LFG is expected to be 0.5, and is the figure used here.

R (Recovered methane) (Gg/year): Recovery of LFG does not yet take place in Nepal. For scenario S1 and S4 it is assumed that if a
gas capture system is introduced it would be effective at collecting 70% of the gas produced (R0.7). Additionally, using a landfill top
cover of soil the default parameter for the oxidation factor will be 0.1 [13].

Table III: Input parameters used in calculation for scenarios

Input Parameters

MCF*

D0C

DOCF*

F*

R

S0

14.11%

-

S1

14.11%

0.7

S2

1

13.70%

0.77

0.5

-

S3

14.10%

-

S4

13.69%

0.7

OX*

0.1

*All scenarios Average value
MSW is classified into rapidly, moderately and slowly degradable organics. Rapidly biodegradable organics (food waste) starts
decomposing a few days after waste is placed in the landfill and take up to five years to complete decomposition. Moderately
degradable organics (garden and park waste, leaves, grass trimmings) start the degradation process after a few months and finish after
seven to ten years of burial. Paper, textile, leather, rubber, and wood are slow to biodegrade and begin decomposing about five years
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after they are buried in a landfill site and might take up to 50 years to complete the process [32]. In this calculation data from 2005 to
2018 on annual deposited waste in Sisdole landfill site from KMC was used.

In this study, the consideration of value k was dependent on the climate condition at the Sisdole Landfill site, the waste component
and reference of IPCC default k values. Sisdole landfill site is located in near Kathmandu valley under a warm humid tropical climate
with precipitation being around 1505 mm per year and the annual average temperature being about 19-27°C. Therefore, default values
of k and the corresponding half-lives have been taken from 2006 IPCC Guidelines for a tropical climate zone with mean annual
temperature over 20°C and mean annual precipitation over 1,000 mm. According to the equation K=3.2*10-5 (R) +0.01 of US [9])
where R is the annual precipitation , the calculated value of k is 0.06 and corresponding t1/2 is 10 years.

III. RESULTS AND DISCUSSION

Waste composition under different scenario in KMC
One significant aspect of solid waste in KMC from a management perspective is the huge volume of organic materials in the solid
waste stream. The remainder of the waste contains glass, metal, rubber and other materials. Organic waste accounts for 60–70% of all
solid waste and the level of this waste which is biodegradable is strikingly high. The official figures of KMC for the year 2015
demonstrate that practically 63.22% (by weight) of the waste produced in KMC is organic followed by plastic and paper. A similar
amount of waste with an unchanged composition is used in the computation for this study. Thus, the waste creation information for the
year 2015 is used in scenario Current ‘Business as usual’ (SO). It remains the same for the gas recovery scenario (S1). For Scenarios
S2, S3, and S4, the expansion in recycling and composting of MSW decreases the aggregate sum of solid waste sent to the landfill
site. This gives rise to new percentages for the composition of waste (Table IV).

For S0 and S1 scenarios, the MSW in Kathmandu contains a high extent of organic waste, representing over half (63.23%) of the
landfilled waste. Similar levels are seen in scenario S3 with 69.04% of organic waste. On the other hand, scenarios S2 and S4 have a
lower extent of organic waste (46.23% and 52.72% individually), they additionally have the highest level (percentage) of gradually
degrading waste (paper, material, plastic, glass and metal). This determines the varying levels of CH4 outflows and also the age of the
landfill in every scenarios.
Table IV: Solid Waste material composition stream of scenarios
Solid Waste composition (%) in different scenarios
Amount of Waste

Demolition

scenarios

(tonnes)

Organic

Plastic

Paper

Glass

Metal

Textiles

Rubber

Waste

Others

S0 &S1

163,666

63.23

10.80

9.02

5.42

0.42

2.30

1.20

4.50

3.11

S2

111,923

46.23

15.79

13.19

7.93

0.61

3.36

1.75

6.58

4.55

S3

149,894

69.04

8.84

7.39

4.44

0.34

1.88

0.98

3.69

3.40

S4

98,151

52.72

13.51

11.28

6.78

0.53

2.88

1.50

5.63

5.19
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For Scenarios S2, S3 and S4 there will be a change in the aggregate sum of waste sent to landfill with the expansion of composting in

Waste volume (ton)

S2, in recycling for S3 and both composting and recycling in S4. Figure 6 illustrates the tonnage composition for each scenario.
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Figure 6: Waste fraction volume follow stream in different sceneries

Potential methane (CH4) emissions
The potential outflows of CH4 from the Sisdole Landfill site using the IPCC default model varies between the five scenarios as shown
in Table V. Scenario S0 (Business as usual) demonstrates that the aggregate sum of CH 4 discharged is 15,136 m3 while the scenario S4
(Landfill, recycle and compost) reduces CH4 emissions by 11,049 m3 to 4,114 m3. In the event that a gas recuperation framework is
introduced (S1), it would by itself lessen CH 4 outflows by 8,022 m3 down to 7,069 m3. The next best alternative is S2 (Composting)
which reduces the CH4 outflows by 5,298 m3 to 9,882 m3. S3 (Recycling) is the least effective option reducing CH4 emissions by only
1,514 m3 to 13,663 m3.
Table V: The Potential emissions of various scenario utilizing IPCC default model

CH4 emissions

Emission Reduction

Amount of waste (tonnes)

( m3)

m3

S0 (Business As Usual)

163,666

15,136

-

S1 (Gas Capture)

163,666

7,069

8,022

S2 (Landfill/Compost)

111,923

9,882

5,298

S3 (Landfill/Recycle)

149,894

13,663

1,514

S4 (Landfill/Recycle & Compost)

98,151

4,114

11,049

Scenarios

Figure 7 shows the emission reduction for each scenario in percentage terms. All scenarios reduce CH4 emissions, with minimal
advantage from recycling reflecting the relatively limited amount of recyclable material that is actually landfilled. Composting leads to
a much greater reduction in emissions, related to the greater amount of organic material that is currently collected and landfilled. This
also has implications for gas capture. The greatest reduction understandably is with the integration of all three scenarios.
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10222

www.ijsrp.org

Emissions reduction of each scenario
(%)

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

180

80
70
60
50
40
30
20
10
0
S1 ( Gas Capture)

S2(Landfill/Compost)

S3(Landfill/Recycle)

S4(Landfill/Recycle
&compost)

Scenario

Figure 7: The total emissions (%) reduction of each scenario

Volume Disposal of landfill Waste
In the S0 (Business As Usual) scenario of Figure 8, the volume of waste coming to the landfill site is 163,666 tons per year, which
takes up a large volume in the landfill as compared to scenario 2 and 4. Waste coming to landfill indicates that its life will decrease
faster due to the huge volume of the waste. The volume of the waste scenario 0 and 1 is the same at 163,666 tonnes per year
respectively. The only difference is that in scenario 1 the waste is used to generate gas through the 70% gas capture system. In
scenario S0, there is no gas capture and mixed waste is directly disposed as usual. In scenario 2, the volume of the waste decreases to
111,923 tonnes per year due to more recycling of recyclable materials and recovery of organic materials. In scenario 4 Furthermore,
the volume of landfill waste decreases to 98,151tonnes in scenario 4. This is due to 50% of compost recycling, 70% of methane
recovery at the landfill and 25% inorganic waste recycling as integration method.
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Figure 8: Final disposal of waste volume in different scenarios
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Difference in methane (CH4) production over time
The methane emission values from solid waste landfill estimated for 2005 to 2018 using the default method and NV Afvalzorg model
are shown in Figure 9. The assumption made in DM is that the potential methane is emitted in the same year that waste is deposited.
This may not be realistic. The values used in the FOD model are based on the assumption that the gas generation takes up to 13 years
to take place. Although it appears that the FOD model shows lower emission than the DM model, what is not taken into account in
this analysis is the emissions that will occur as a result of previous waste deposition as this has not been calculated here. This should
be taken into account in the following analyses.

CH4 Emission Potential(Ga/year)

14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
FOD Model

DM Model

Figure 9: CH4 emissions in Sisdole landfill site using various Models

Using the FOD base NV Afvalzorg model alongside the DM model for historic and projected CH4 emissions and the annual 20052018 waste disposal quantity (tonnes/year) current and future methane emissions were estimated for each scenario, these are shown in
Figure 10, where scenario S0 and S1 overlaps since same volume of waste are disposed in landfield under these scenario. It is also
assumed that the degradation takes place in two stage. The first stage starts after 1 year of MSW deposition and rate increases, which
continue for 10 years. Therefore, there is no CH4 creation in the primary year of 2005, when landfilled was started.

The NV Afvalzorg model simulations demonstrate that ‘quickly and moderately biodegradable’ organic wastes starts decaying after a
year after being placed in the landfill. Production of CH 4 occurs from 2006 at an increasing rate for each scenario, peaking in 2018
after 13 years. Emissions peak at 3,897 (mg/year) for S0; 2,672 mg/year for S2; 3,565(mg/year) for S3; and 2,346(mg/year) for S4,
followed by a decrease throughout the following 20 years. The ‘gradually biodegradable’ portions start disintegrating around 5 years
after burial peaking by 2018, 10 years subsequent to landfilling. Over the initial 30 years, roughly 80% of all CH4 will be created.
Emission continue until 2100. Accordingly, the life expectancy of the landfill site is around 100 years and the most reasonable time to
capture CH4 is from 2006 to 2035.
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Figure 10: Methane emissions in Sisdole landfill site over time for scenarios

IV. CONCLUSION

This research was carried out to determine the Kathmandu Metropolitan City (KMC) solid waste management system which has the
potential to achieve the greatest reduction in methane (CH4) emissions based on the five suggested scenarios developed for the study:
S0, S1, S2, S3, and S4, where is S0 is Business as usual and other are alternative scenarios tested to reduce CH4 emission. The
scenarios were tested using the Life Cycle Assessment (LCA) tool alongside the default and first order decay methods as suggested by
Intergovernmental Panel on Climate Change (IPCC), and methane emissions under different scenarios were compared.

The results showed that CH4 emissions are extremely high at 15,136 thousand m3 for scenario S0 - “Business as usual”. A significant
reduction of 53% of CH4 emissions is achieved with gas capture (S1). Composting (S2) achieves a reduction of 35% reflecting the
high organic content of waste that is currently landfilled. Recycling (S3) only achieves a reduction of 10%. Unsurprisingly, the
greatest reduction in CH4 emissions occurs with a combination of gas capture, composting and recycling (S4) with a 73% reduction.
The NV Afvalzorg model simulations demonstrate that production of CH 4 starts from 2006 i.e. after one year from landfill being
placed in 2005 at an increasing rate for each scenario, peaking in 2018 after 13 years. The measure of CH4 outflows determined by the
NV Afvalzorg FOD model is far lower than the IPCC default model because only decomposable materials which produce CH4
(organic waste, paper, textile, rubber and leather) are considered in the latter model.

The average total volume of Municipal Solid Waste (MSW) generated in KMC between 2005 and 2018 was approximately 516
tonnes/day. This has been projected to increase by 9.6% per year creating many challenges in the management of solid waste in
KMC. The unit rate of waste generation in KMC is 0.3 kg/person/day, with organic waste being the highest percentage (63%) in total
waste.
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Given the current composition of waste that is deposited at Sisdole landfill site, it is suggested that the feasibility of gas capture and
composting is investigated as alternatives. Recycling material should also be considered long term as plastics and similar may in the
future take up a greater proportion of the waste material over time.
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Abstract- All over the world, Kenya included, there have been
long standing attempts to eradicate all forms of violence against
females. However such effort proved to be counterproductive..
The purpose of the study was to identify indicators of Gender
Based Violence and factors reinforcing Gender Based Violence
against females in Narok County, Kenya. Narok County was
selected purposively because the county has been on the limelight
on GBV and women's literacy is low. The study was guided by
cultural lag theory by William Ogburn. Questionnaires, interview
schedule and focus group discussions were used to collect data.
Quantitative data was analyzed through descriptive statistics such
as frequency percentages and correlation statistics. Qualitative
data was transcribed and discussed based on established themes.
Findings revealed that GBV such as Female Genital Mutilation
(FGM), child marriage and polygamy are still rampant in Narok
County. The main factor reinforcing GBV against females was
culture. Other factors were poverty, illiteracy among women and
lack of economic empowerment among women. The study
recommends the need to educate girls and women on their rights
and laws that protect them, lobbing for change and change of
strategy by law enforces. The study also recommends a broad view
of the problem and focus on other factors such as eradicating
poverty, improving women literacy, empowering women socially,
economically and politically and supporting women to speak out
on issues that violate their rights without fear
Index Terms- Discrimination, Empowerment, Gender Based
Violence, Gender Roles, Human Rights

I. BACKGROUND TO THE STUDY

G

ender Based Violence is a worldwidephenomena. A number
of international and regional human rights treaties and
consensus documents provide protection against harmful cultural
practices including FGM and child marriage. Key among these
treaties includes the United Nations Convention on the
Elimination of All Forms of Discrimination against Women
(CEDAW) and the United Nation Convention on the Rights of the
Child (CRC) which called for eradication of harmful traditional
practices including FGM and child marriage. In 2012 the UN
General Assembly adopted a milestone Resolution calling on the
international community to intensify efforts to end all harmful
practices and more recently, the 2015 SDGs aiming at eliminating

all harmful practices, such as early forced marriage and FGM by
2030. The UN (2015) National Assembly adapted Girl Child
Resolution (Resolution / 70/ 138) that recognised FGM as
discrimination against the girl child and violation of the rights of
girls.
In Africa international treaties and convention providing
protection against harmful cultural practices are African Charter
on Human Rights and Peoples’ Rights, African Charter on the
Rights and Welfare of Children (ACRWC); and the Protocol to the
African Charter on Human and Peoples' Rights on the Rights of
Women in Africa (Maputo Protocol). About 20 African countries
have enacted national legislations that prohibit and penalises
FGM. Uganda, Kenya and Guinea Bissau adopted laws to end
FGM. In Ethiopia those responsible have been arrested, tried and
penalised. Kenya is party to several of the aforementioned
international human rights conventions and has not been left
behind in enacting laws that protect girls and women from GBV.
In Kenya laws that prohibit Gender Based Violence most of it
cultural are Children’s Act (2001), Sexual Violence Act (2006),
the 2010 constitution, Domestic violence Act (2011), Anti-FGM
Act (2011)and the Marriage Act (2014).
According to the UN (1998) violence against women
should be understood within the context of women and girls
subordinate status to men and boys in society. Many cultures have
beliefs, norms and social institutions that legitimize women
subordination, and as a result they perpetuate violence against
women (Heise et al, 1990). Guedes (1999) argues that violence
against women cannot be separated from norms, social structure
and gender roles that influence women vulnerability to violence.
Norms of females depending on males are institutionalised
through a range of social mechanism so that they come to appear
natural and immutable. These social institutions and positions in
the community play a role in elevating men over women, with men
dominating all areas thus leaving women with few choices about
their life.
Social norms play a significant role in explaining why and
how gender differentiation occurs, how it becomes legitimized
through the division of labour between men and women and how
division of labour results into contribution of girls and boys being
valued differently (Mulwa 2007). Children are socialized to
prepare them for different adult roles and work, only in this sphere
appropriate to their sex (UNDP 1999). In the society in
comparison with boys, girls are often disadvantaged because of
this gender prescribed roles.
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FGM is the main form of Gender Based Violence and remains the
main rite of passage in many countries such as Kenya, Somalia,
Ethiopia Sudan Egypt and Middle East. Rites of passage for girls
differ from those of boys around the world, but in most cases, they
reflect gendered norms and beliefs about appropriate roles for
adult life (Koita 2012). FGM is associated with puberty,
reproduction, marriage and control of women sexuality. It is
widespread in both Islamic and Christian communities. It is also
practised by people from all social classes including the educated
elite. World Health Organization (2011) estimates that 100 to 140
million girls and women undergo the practice and estimates that 3
million girls and women are at risk in Africa. FGM is practiced in
half of the rural Sub-Counties in Kenya (Mudia, 2011).
According Kenya Health Demographic Health Survey,
21% of the female population of child bearing age (15-49)
reported having undergone FGM, with the Somali (94%),
Samburu (86%), Maasai (78%), Embu (31%), Kalenjin (28%) and
Taita Taveta (22%). Many young girls are forced into marriage
after undergoing FGM. Marriage of children and adolescent girls
before the age of 18 years is common in many parts of the world
(EFA Global Monitoring Report 2004). It is difficult to access the
statistic as most marriages are not registered. Worldwide more
than 700 million women alive today were married as children.
More than 1 in 3 or some 250 million were married before the age
of 15 years (UNICEF 2014).According to African Union (2016)
about 14 million underage girls are married on the continent each
year- almost all of them are forced by their parents. Early marriage
in Kenya is rampant despite laws that outlaw it. Communities that
child marriage is common in Kenya are the Pokot, Maasai, Rendile
Samburu and Somali (UNICEF 2016).
Cultural practices are a more complex issue affecting girls
and women. In the name of culture these practices persist,
preventing girls from enjoying their rights and freedoms
associated with childhood. Many of them are linked to
construction of sexuality of young girls and in most cases results
in restriction being placed particularly to the freedom of girls
(Koita, 2012). These practices may justify GBV as a form of
protection or control of women.
GBV cuts across race, class, religion and culture. Women around
the globe continue to be confronted with gender stereotype,
discrimination, abuse, exploitation, vulnerability and denial of
their rights.
Worldwide millions of women and girls live with the threat
of Gender Based Violence that violates their fundamental rights
and integrity (Koita 2012). Women in Asia, Latin America,
Europe and Africa have experienced Gender Based Violence
(Mulwa 2007). Worldwide millions of women and girls live with
the threat or consequences of harmful traditional practices that
violate their fundamental rights to physical integrity (Koita, 2012).
Despite judicial sanctions and awareness raising efforts by variety
of organization and governments , GBV including harmful
cultural practices such as FGM and forced child marriage is still
endemic in Kenya ( Kariuki, 2016).The problem of Gender Based
Violence mainly cultural is spread all over Kenya. The most
affected are the women living in Arid and Semi-Arid Lands
(ASAL) which are mainly occupied by pastoral communities
(Limangura, 2000). Narok County is found in the ASAL region.
Most of the people in the county uphold their culture. The people
of Narok County are conservative and are not read to give in to
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current changes in the world despite all the efforts being
undertaken by various groups. The study aims at identifying the
level of GBV most of it cultural and factors reinforcing GBV
against females in Narok County, Kenya. Apart from contributing
to existing knowledge on level of GBV, this research would be of
benefit to policy makers, law enforcers, County Government of
Narok County and Kenya at large.

II. THEORETICAL FRAMEWORK
The study was based on Ogburn’s (1964) “Cultural Lag
Theory”. According to Ogburn, cultural lag occurs when one or
two parts of culture which are correlated change before or in a
greater degree than the other part does thereby causing less
adjustment between two parts that existed previously” (Orgbun
1964). This theory of cultural lag suggests that a period
maladjustment occurs when non-material culture is struggling to
adapt to new material conditions. Orgbun (1964) the proponent of
the theory argues that within a society as a whole, a change takes
place in the material and the adaptive non-material culture (belief
systems and institutional practices).
According to Ogburn one of the most important keys to
understanding society is to be able to understand the motivation of
both individuals and groups. In a cultural lag choice on both
individuals level as well as in groups is motivated by many
conflicting factors that influence how individuals perceive a given
situation. Some causes for change and adjustment are ideological
while others are political, cultural, or based on religious beliefs.
Although Orgbun (1964) propagates cultural lag as a contradiction
or maladjustment between development in technological material
culture and non-material culture, he also states that independent
variables causing the lag could be ideological, economic, political
or social.
The girl child and women in Narok County are a product of
such a society that resists change thus causing maladjustment, they
find themselves in the midst of contrasting forces of two elements
of non-material culture (education and empowerment and
retrogressive cultural practices). They ought to undergo formal
schooling (non-material culture) and at the same time they are
culturally compelled to be socialized into societal norms and
values, where they have to undergo FGM in readiness for marriage
and they are taught gender roles and to be submissive to men
(another non-material culture). This is like parallel education. If a
girl undergoes FGM at her tender age; she automatically
graduates, into womanhood and adulthood hence ready for
marriage.
Therefore, there exists a conflict as follows, on one hand
the culture of her people which if she doesn’t follow will result
into rejection and make her an outcast therefore a social misfit as
she has the desire to belong and on the other the formal education
that will educate her on her rights. The Maasai community has
lagged behind in terms of changing from elements of their
traditional non-material culture by continuing to practice
retrogressive cultural practices, even with the introduction of
formal education; which is also an aspect of non-material culture.
This maladjustment between aspects of non-material culture has
created a conflict between opposing forces thereby greatly
contributing to the lag. The Maasai girls and women are caught
between these two opposing forces and in most cases choosing to
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identify with their long-standing traditional culture which is
resistant to change The Maasai community is extremely reluctant
to abandon their old held cultural practices and their girls and
women lag behind in all sectors of the economy thus making it
difficult for them to fight for their rights.

III.

METHODOLOGY

The study was conducted in Narok County because of
various reasons. First of all, it is found in ASAL where most
women are affected by outdated traditions that violate their rights.
Further to this the communities in Narok County uphold their
culture and cannot easily accept change.
The study population comprised 864 teachers and 111,925
female students in public secondary schools, 351 government
officers, 546 Village elders and 169,220 households. Samples
were drawn using purposive, simple random sampling, stratified
sampling and systematic sampling. Purposive sampling was used
to select County Commissioner, County Director of Education,
Deputy County Commissioners, and Sub - County Directors of
Education, Directors of Public Prosecution and Officers from
Children Department. Simple random sampling was used to select
the divisions, locations, sub- locations and education zones. All
the government officers in the aforementioned administrative
units were purposively selected who included Assistant County
Commissioners, chiefs, and Assistant Chiefs and Curriculum
Support officers.
Purposive sampling was used also to select women from
the sub -location selected in the study and village elders from the
divisions selected in the study. The principals were selected
purposively and teachers were selected using simple random
sampling. The study used stratified sampling to categorize the
schools into girl’s secondary schools, and mixed secondary
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schools. Simple random sampling was used to select 10 mixed
secondary schools and 5 girls’ secondary schools. To select the
female students, purposive sampling was used to select Form
Three and Form Four students and systematic sampling was used
to select the number of students. A sample of 998 respondents was
utilized as the sample size.
Ex-post facto survey design was appropriate for this study
because it involves investigation of possible causes by observing
on existing condition and searching back in time for possible
causal factors (Mugenda and Mugenda,2003). The ex-post facto
was used because the researcher was interested in facts as they
exist in the field without manipulating them. The descriptive
survey was chosen since the researcher was to collect information,
describe situations, assess attitudes, opinions towards individuals,
organizations and procedures hence draw conclusion on the level
of GBV and factors reinforcing GBV against females in Narok
County, Kenya.
Data was collected by use of questionnaires, interview
schedules and focus group discussions. Secondary data was
obtained from literature review, which comprised documentary
sources on similar studies and policy documents from national and
international sources. Questionnaires were administered to
students, Principals and teachers in order to collect data that
cannot be directly observable as it enquires about feelings and
attitudes. Interviews were conducted to all government officers
and women and village elders were put in focus groups. Focus
group discussion enabled the researcher to assess attitudes, beliefs,
desire and reaction to concepts, therefore gather more information
on the way specific groups of people in the community thought
about GBV and factors reinforcing GBV against females. Data
collected was analysed quantitatively by use of descriptive
statistics and qualitatively transcribed and discussed based on
established themes.

Indicators of Persistence of Gender Based Violence
Statement
FGM is still being practiced in Narok
County

Girls

SA
215
55.56%

A
60
17.05%

UD
4
1.03%

D
32
8.27%

SD
70
18.09%

Early marriage is still common in
Narok

Girls

251
64.86%

25
6.46%

5
1.29%

58
14.99%

48
12.40%

Polygamy is common in Narok
County

Girls

214
55.30%

85
21.96%

9
2.32%

27
6.98%

52
13.44%

Domestic workload is more for girls
than boys

Girls

221
57.11%

81
20.93%

5
1.29%

31
8.01%

49
12.66%

Women are dependent on men in
decision making

Girls

180
46.51%

51
13.8%

6
1.55%

66
16.54%

86
22.22%

The study indicated that majority of the girls (55.56%)
strongly agreed that FGM is still being practiced in Narok County.

The village elders and women enormously agreed that FGM is still
being practiced in the County. On the opinion of teachers and
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government officers 60.05% of the teachers ranked FGM first. The
government officers interviewed mentioned FGM as one of the
cultural practices that is rampant in the county and ranked it first.
The results of the study indicated that despite the efforts being
made to eradicate this harmful cultural practice it is still being
practiced and it is there to stay. This may be because of cultural
factors such as rite of passage and also ignorant.
Majority of the girls (64.86%) strongly agreed that child
marriage is still common in the county. Group discussion with
women revealed that majority of them agreed that early marriage
is still common in the County. Most of the women in the study
were married before the age of 18 years. The elders stated that
marriage of young girls was taking place in the county. The village
elders further added that marriage of young girls is common
because second or third wives should be young to be able to take
care of the husband and other aging wives. This was further
supported by 59.1% of the teachers who ranked early marriage
second while 40.9% ranked it first. Interview with government
officers reveled that majority agreed that there are many cases of
early and forced marriages in the county and also ranked it second
after FGM. They further added that it was cruel for young girls to
be married to older men with no say on what was happening in
their life. According to the study findings early marriage is still
common in Narok County.
The study also revealed that most of the girls (55.30%)
strongly agreed that polygamy is still common in the County.
Group discussion with women revealed that majority of the
women involved in the study agreed that polygamy is still
common in the county due to factors such as men preference for
young women and also men greed for livestock thus forcing their
daughters to get married to rich older men as second and third
wives. Quite a number of the young women involved in the study
were second or third wives. Focus group discussion with the elders
showed that polygamy exist in the county, due to factors such as
aging men need young women to take care of them at old age,
young women increase their libido and also men believe that
women and large families are a sign of wealth. This was supported
by responses from teachers where majority ranked it third.
Interview with government officers also ranked polygamy third
after FGM and early marriage. The study findings indicate that
polygamy is common in the county.
Further findings of the study indicated that 57.11% of the
girls strongly agreed that domestic workload is more for girls than
boys. This was further supported by women who stated that their
daughters have to walk long distant in search of water and
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firewood and also assist their mothers in milking in the morning
before going to school sometimes they also stay home to baby sit.
The women further added that that their daughters have to learn
these chores because it is the duty of women to take care of the
family. The village elders agreed with the statement, and retorted
that it is the duty of girls as women to do domestic chores. 52.63%
of the teachers said yes while 47.37% said no. 67.74% of the
government officers said yes while 32.26 said no to the statement.
In conclusion the findings asserts girls domestic workload is more
for girls than boys thus exposing girls more than boys to child
labour.
The question on whether women are dependent on men in
decision making 46.51% of the girls strongly agreed on the
statement 13.18% agreed and 1.55% were undecided while
22.22% strongly disagreed while 16.54% disagreed with the
statement. Focus group discussion with women revealed that
majority agreed that women are dependent on men in decision
making and added that all decision in the family are made by men
without consulting them and their work is to obey. They further
added that men control everything in their live and woman who
goes against them will be met with violence. Group discussion
with elders revealed that majority were in agreement with the
statement and further added that women are like children who
cannot make decision on their own and most the time their
decision are wrong. Responses from teachers indicated that
majority (52.63%) agreed that women are dependent on men in
decision making. Interview with government officers indicated
that majority agreed that women are dependent on men in decision
making. They further added that Masaai women are dependent on
their husbands who even keep their identity cards and even tell
them whom to vote for during elections. The patriarchal nature of
the Maasai community gives the male gender supremacy and
female gender subordination. The study found out that women are
dependent on men, this means that men have more rights, status
and privileges than women.
In conclusion the study established that Gender Based
violence most of it cultural such as FGM, child marriage, girls
being exposed to child labour due to gender prescribed roles and
women dependency on men due to cultural norms and social
structures were common in Narok county. This cultural practices
and norms are gross violation to human rights as they oppress
demean, dehumanize and injure in the name of tradition. They are
tools used by traditionalized to degrade women status in the
society.

Prevalence of FGM among Girls and Women
Statement
I have undergone FGM
If given a second chance I would not undergo FGM
Most girls of my age have undergone FGM

On girls prevalence on FGM the study established that
58.66% of the girls involved in the study had undergone FGM,
while 54% strongly agree that if given a second chance they would

SA
227
58.66
209
54%
217
56.07%

A
0
0.0%
67
17.31
69
17.82%

UD
0
0.0%
1
0.26%
4
1.03%

D
0
0.0%
44
11.37%
39
10.08

SD
160
41.34%
66
17.05%
58
15.0

not undergo FGM 17.31% agreed, 0.26% were undecided, 11.3%
disagreed and 17.05% strongly disagreed with the statement.
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56.07% strongly agreed that their age mates had undergone FGM,
17.82% agreed while 15% strongly disagreed.
Group discussion with women revealed that 85.7% agreed
to have undergone FGM and also 81.2% agreed that they were not
forced to undergo FGM hence was voluntary. 63.16% strongly
agreed that they would still undergo FGM if given a second chance
because they would not want to miss their sons’ initiation
ceremony and other social events. 59.1% of the women agreed to
have subjected their daughters to FGM. However 72.7% said if it
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were their decision they would not subject their young daughters
to FGM but they were afraid that they might be forced to subject
them to FGM by their husbands and the society and also to prepare
them for marriage as no man would want to marry uncircumcised
woman. The study therefore concludes that the prevalence of FGM
in Narok County is high.

Reasons for undergoing FGM

1.

Statement
FGM is an important rite of passage.

2.

Social acceptance forces girls to undergo FGM.

3.

Peer pressure forces girls to undergo FGM

4.

FGM prepares girls for marriage

5.

Most girls are forced to undergo FGM

As revealed by data above 32.56% of the girls strongly
agreed that FGM is an important rite of passage, while 40.05%
strongly disagreed. 55.3% of the girls strongly agreed that social
acceptance forces girls to undergo FGM, while 14.73% strongly
disagreed. 50.39% strongly agreed that peer pressure forces girls
to undergo FGM, while 15.24% strongly disagreed. 63.31%
strongly agreed that FGM prepares girls for marriage and 33.85%
strongly disagreed with the statement.
Focus group discussion with women revealed that the main
reason for undergoing FGM were, FGM is a requirement for
marriage, cultural stigmatization and fear of being excluded from
sons’ initiation ceremony. Other reasons given by women were
social acceptance and rite of passage. The women further added
that FGM is part and parcel of their culture and it is difficult to end
the practice. The women also stated that it is impossible to stop a
girl from being cut as some escape their parents to be circumcised
in order to fit with their peers. The girls also go buy their
razorblade and take it to the circumciser for the cut. Focus group
discussion with the elders revealed that they view FGM is an

SA
126
32.56%
214
55.30%
195
50.39%
245
63.31%
183
47.29%

A
42
10.86
73
18.86%
74
19.13%
2
0.52%
70
18.09

UD
4
1.03%
5
1.29%
4
1.03%
6
1.56%
3
0.78

A
60
15.50%
38
9.82%
55
14.21%
3
0.76
63
16.28

SD
155
40.05%
57
14.73%
59
15.24%
131
33.85%
68
17.56%g

important rite of passage, and added that the community beliefs it
is a taboo to marry uncircumcised women. The clitoris is seen as
a snake that men should not come into conduct with.
The main reason given by teachers for a girl undergoing
FGM was that girls were socialized to believe that the practice is
important and preparation for marriage. Other factors given by the
teachers were social acceptance and fear of rejection. An interview
with the government officers revealed that the major reason for
girls undergoing FGM as acceptance for a wife was an entrenched
culture.
Therefore the study concludes that social acceptance and
preparation for marriage as the main reason for undergoing FGM
and FGM is necessary to ensure acceptance as a wife. FGM is an
important rite of passage that transformed girls into women and
which every Maasai girl went through. These findings are in
agreement with the findings by Muthoni (2011) in Pokot, who
gave reason for FGM as rite of passage from childhood to
adulthood and social conformity.

Reasons for Early Marriage

1.

Statement
Honour

2.

Peer pressure

3.

Poverty

4.

Lack of basic needs

Results obtained from girls responses showed that 40.31%
strongly agreed that honor or attaining social status forced girls

SA
156
40.31%
166
42.89%
258
66.67%
284
73.39%

A
67
17.31%
57
14.74%
73
18.86%
19
4.91%

UD
9
2.31%
5
1.29%
5
1.29%
2
0.52%

D
76
19.64%
48
12.40%
29
7.49%
14
3.62%

SD
79
20.41%
111
28.68%
22
5.69
68
17.57%

into early marriage, while 20.41% strongly disagreed. 42.89%
strongly agreed that peer pressure forces girls in early marriage,
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while 28.68% strongly disagreed. 66.67% strongly agreed that
poverty forces girls into early marriage while 5.69% strongly
disagreed. 73.39% of the girls strongly agreed that lack of basic
needs forces girls into early marriage and 17.57% strongly
disagreed. Results from group discussion with women showed that
majority were married before the age of 18 years. The reasons
given by women for early marriage were poverty, early
pregnancies, pressure from parents and the society. Reason given
by elders for marring off young girls were fear of early
pregnancies and that young girls fetch more bride price.
The teachers gave the main reason for early forced marriage
as early pregnancies and parents’ greed for livestock. Other
factors given by teachers were lack of funds to cater for girls needs
and keep them in school and no value was attached to girl child.
Interview with government officers revealed that large families
were the main reason for forced early marriage. Other factors
given by government officers were poverty and value attached to
livestock, hence girls being seen as commodity that goes with the
highest bidder. The bride wealth given in term of livestock is used
to educate sons and pay bride price for young wives and sons
wives.
The study therefore concludes that poverty, lack of basic
necessities and value attached to livestock as the key factors
forcing girls into early marriage. Early marriages are used as
means to lighten the family economic burden as poverty is evident
in many homes in Narok County and it is girls who bear the blunt
of redeeming their families from poverty.
Knowledge of health risks associated with FGM and early
marriage.
Statemen
t
Im aware
of
the
health
risks
associated
with FGM
and early
marriage.
FGM and
early
marriage
violates
the rights
of
girls
and
women

SA

A

UD

D

SD

264
68.22
%

70
18.09
%

4
1.03
%

21
5.42%

28
7.24%

206
53.23
%

36
9.30%

2
0.51
%

45
11.63
%

98
25.33
%
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On learners’ awareness of the health risks associated with
FGM and early marriage, 68.22% were aware of the health risks
and 53.23% strongly agreed that FGM and early marriage are a
violation to girls and women rights. There were mixed responses
from women group discussions but most of them were aware of
the health risks associated with FGM and early marriage and
disagreed that FGM and early marriage are a violation to girls and
women rights. Focus group discussion with village elders revealed
that majority were not aware of the health risks of FGM and early
marriage and disagreed that FGM and early marriage are a
violation to girls and women rights. Majority of the teachers were
aware of the health risks associated with FGM and early marriage
and all agreed that FGM and early marriage are a violation to girls
and women rights. Interview with government officers revealed
that all the officers were aware of the health risks associated with
FGM and early marriage and all enormously agreed that FGM and
early marriage are a violation to girls and women rights.
The researcher sought the opinion of government officers
on community awareness on the health risks associated with FGM
and early marriage. Results from the interview revealed that
78.7% said yes while 23.3% said no. They also added that
awareness campaigns had been carried out but the community is
ignorance as they try to protect their culture.
Therefore the study concludes the community is aware of
the health risks associated with FGM and early marriage but they
choose to ignore the facts.
Opinion of Teachers and Government Officers on whether
education has helped in the fight against GBV against females
Responses from the teacher showed that 51.58% said yes,
while 48.42% said no. Those who said no indicated that girls with
educated parents have also been exposed to the harmful practices
especially FGM. Interviews with government officers indicated
that 85.48% said yes while 14.52% said no, but added that
although there is reduction of the practice among some of the elite
the educated support it secretly. Education has tried to reduce the
practices but the war is not yet over. Some of the government
officers stated that the educated do not want to be involved in the
fight against harmful cultural practices because they do not want
to be seen as they are fighting their community. Further findings
from the interview indicated that cultural believe systems are so
entrenched that even the family background and education status
did not exempt the girls and women from harmful cultural
practices. According to the study findings education which is open
to social change has not done much in eradicating GBV as the
community has not transformed because they believe in powerful
traditional institutions.

Factors reinforcing Gender Based Violence against females
Statement
Culture

F/%
Girls
Teachers

SA
297
76.74%
74
77.78%

A
4
1.03%
5
5.26%

UD
22
5.68%
0
0.0%

D
20
5.17%
2
2.11%

SD
44
11.37%
14
14.74%
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Customs and believes reinforces
GBV

Girls
Teachers

Traditional institutions reinforce
GBV

Girls
Teachers

Poverty reinforces GBV

Girls
Teachers

Illiteracy reinforces GBV

Girls
Teachers

IV.

231
59.69%
47
49.47%
269
69.51%
53
55.79%
260
67.18%
40
42.11%
257
66.41%
64
67.37%

CULTURE REINFORCES GBV AGAINST FEMALES

Finding revealed that 76.74% 0f the girls strongly agreed
that culture reinforces Gender Based Violence against females. All
the women in the study enormously agreed that culture reinforces
Gender Based Violence. They further added that people of the
community have held into their culture and no education can
change them. Further to this, culture of the community demeans
and discriminate women. They also confirmed that the education
the girls go through prior to FGM is like parallel education and
nobody can stop them from undergoing the practice. The village
elders agreed that culture reinforces GBV. They further added that
the practices are part of their culture and if they have been
practiced since the community came into existed then they have
no reasons to stop them.77.78% of the teachers strongly agreed
that culture of the community reinforces GBV. This was further
supported by government officers who stated that culture of the
community is so entrenched. The officers added that Cultural
beliefs and rigidity of the community forces girls to accept the
cultural practices as normal and acceptable.
According to the findings of the study culture was a factor
reinforcing GBV against females in Narok County. The Maasai
culture is so entrenched that it is nearly unescapable. Cultural
beliefs and rigidity of the community forces girls to undergo
harmful cultural practices. Culture of the Maasai community has
prescribed roles for both the male and female gender. These
prescribed roles put girls and women at a disadvantaged position.
The study found out that girls are more exposed to child labour
than boys. Related to gender roles are the pressure the society puts
on girl child and women.
The patriarchal nature of the Maasai community gives the
male gender supremacy and female subordination. The study
found out that male dominance makes women to be dependent on
men, this means that men have more rites, status and privileges
than women. The cultural beliefs, norms and social institution of
the Maasai legitimizes women subordination, therefore
perpetuating violence against women. The study noted that GBV
mainly cultural cannot be separated from norms and social
structure. The findings of the study are in line with those poised
by Koita (2012) that in many parts of the world, women are taught
to be submissive and obedient to their partners and a man’s honour

92
23.76%
36
37.89%
24
6.20%
33
34.74%
30
7.75%
35
36.84%
21
5.43%
17
17.89%
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6
1.56%
5
5.26%
3
0.78%
6
6.32%
5
1.29%
9
9.47%
4
1.03%
7
7.37%

25
6.46%
3
3.16%
22
5.68%
3
3.15%
21
5.43%
9
9.47%
7
1.81%
2
2.11%

33
8.53%
4
4.22%
69
17.83%
0
0.0%
71
18.35%
2
2.11%
98
25.32%
5
5.26%

often defends on his ability to control wife’s behaviour. Further
the study found out that most of the social norms serves to entrap
women in cultural practices that violate their rights by teaching
them that these practices are normal and deserving, so any one
who violates them will curse their families. In bid to protect
culture communities in Narok County still practice harmful
cultural practices. Cultural belief system are so entrenched that
even he family background did not exempt the girl child and
women from harmful cultural practices.. This finding of the study
is in agreement with Kariuki (2016) that the magnitude of Gender
Based Violence in Kenya is disturbing and this is due to patriarchal
systems in Kenya.
Customs and beliefs reinforce GBV against females
The study indicated that 59.69% of the girls involved in the
study strongly agreed that customs and beliefs reinforce Gender
Based Violence. Majority of the women interviewed agreed that
customs and beliefs reinforces Gender Based Violence against
women and most of the customs and beliefs do not favour women
and mostly violet their rights. Women have to comply with all the
customary laws of the community which do not mostly favour
them. The village elders enormously disagreed that customs and
beliefs reinforce Gender Based Violence as they only uphold their
culture. 49.47% of the teachers strongly agreed that customs and
beliefs reinforce Gender Based Violence. The same statement was
further supported by government officers were 78.4% of those
interviewed agreed that custom and beliefs enhances Gender
Based Violence.
Traditional institution reinforces GBV
Data indicated that 69.51% of the girls strongly agreed that
traditional institution reinforces GBV. This was also confirmed by
women interviewed who stated that traditional institutions that are
supported by men elevate men over women thus violence against
women goes unnoticed. As one of them explained “immediately
their daughters receive their first monthly period they are
supposed to report to their husbands and then circumcise them in
readiness for marriage”. The study established that the village
elders supported the traditional institutions. Group discussion with
the village elders asserted that the traditional institutions are
symbols and pillars in entrenching their valued cultural practices.
55.75% of the teachers also strongly agreed that traditional
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institutions reinforce GBV. This was also confirmed by the
government officers that traditional institutions are led by men
who do not value women and look down on them. Most of the
women are dependent on men and are there to obey.
Poverty reinforces Gender Based Violence
The findings of the study revealed that 67.18% of the girls
strongly agreed that poverty reinforces Gender Based Violence as
opposed to 18.35% who strongly disagreed with the same. Group
discussion with the women mentioned poverty as a factor
reinforcing Gender Based Violence as it is only by marrying off
their daughters that the family will be redeemed from poverty. For
their daughters to get married they have to undergo FGM. The
village elders disagreed that poverty reinforces GBV because also
the rich are also involved in the practices. 42.11% of the teachers
also strongly agreed that poverty reinforces Gender Based
Violence while 2.11% strongly disagreed. This was further
confirmed by interviewing the government officers who
overwhelmingly agreed that poverty was a factor reinforcing
Gender Based Violence as a large number of the community was
living in poverty and it is difficult to provide for the girls and the
only way out was to marry them and use the bride price to provide
for the remaining large families and also pay bride price for young
wives and those of their sons. Poverty is evident in many homes
in many homes in Narok County and It is girls who bear the blunt
of riding the families from poverty. Early marriages are used to
lighten the family’s economic burden.
Illiteracy reinforces Gender Based Violence
Results from the study showed that 66.41% of the girls
strongly agreed that illiteracy reinforces GBV while 25.32%
strongly disagreed. Majority of the women interviewed had not
been to school and did not seem to see anything wrong with
exposing their daughters to FGM and early marriage and cooping
with the male dominated society that looks down on women. The
village elders were not sure whether illiteracy was a contributing
factor. 66.37% of the teachers also strongly agreed that illiteracy
reinforces Gender Based Violence. This was also supported by
majority of the government officers who confirmed illiteracy
reinforces Gender Based Violence. They further stated illiteracy
level is high in the County especially among women and that is
why advocacy has not helped much.
Illiteracy among women contributed to the persistence of
the practices. Women lack social exposure and education thus
creating a conducive environment for harmful cultural practices to
continue. The study also found out women lack economic
empowerment to support themselves and avoid dependency on
men.
Efforts made by teachers and government officers to protect
girls and women from Gender Based Violence
The findings showed that some of the measures taken by
teachers to protect girls from GBV included: - educating girls on
the health effects of harmful cultural practices, their rights and
laws that protect them, working with the childrens’ Department to
protect girls by rescuing them, putting them in rescue centers and
boarding schools and reporting those who violate the rights of
girls.
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Measures put in place by government officers to protect
girls and women from GBV were educating the community on the
health effects of harmful cultural practices, sensitization through
public Barraza’s, encouraging girl child education, interpreting the
laws that are made to protect girls and women, arresting the
culprits and enforcing the law.
Measures the government should use to end Gender Based
Violence
The teachers and government officers were asked to
suggest measures that can be put in place to end GBV. The
teachers suggested on approaches such as more emphasis on girl
child education, use of alternative rite of passage and make follow
up, a lot of advocacy, educating boys and men to accept
uncircumcised girls and working with key actors like council of
elders, laibons and political leaders and improving women
literacy.
The government officers suggested that there was need to
use approaches such as improving women literacy, empowering
women socially, economically and politically, establishing
relationships with council of elders who are respected, involving
local leaders in campaigns, negotiating with elders for change
because they belief these practices are normal and important.
Government officers should interpreting and enforcing existing
laws.
In conclusion there is need to identify critical issues of
culture that are assumed to be normal yet they demean, degrade
and put girls and women in disempowering position. There is also
need to focus on other factors like poverty, early pregnancies,
improving women literacy and empowering women socially,
economically and politically. A field analysis should be
undertaken to help identify the helping and hindering forces then
working with the helping to reach the hindering forces. The
opposing forces should be brought on board and be provided with
appropriate training to help them change and change the whole
community. It should also be noted that lobbying for change of
cultural practices which are so entrenched is difficult especially
when what is seen as right in the community is trouble making.
Law alone cannot change deeply rooted traditions so there is need
to change the strategy and use persuasion. The community should
be encouraged to act on their values and be persuaded to change
their beliefs gradually. There is need to use the family
socialization process to bring change. It is in the family that
children are socialized into basic community values. The family
should teach boys and men that marrying uncircumcised women
is not a bad omen and children from uncircumcised women are not
a curse. Women who are involved in the practices are involved in
socializing girls into the community should change their
perception of this cultural practices.

V. CONCLUSIONS
The cultural practices and norms are a gross violation to
human rights as they oppress, dehumanize and injure in the name
of traditions. For example early marriage is one of the cruel
hardship to befall girls and their mothers who have no say on what
befalls them. Forced marriage to young girls before the age of 18
years sums the harm, the injustice and stolen potential that afflict
many girls. The practices are a form of discrimination that puts

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10223

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

women in disempowering position. The prevalence of FGM, child
marriage and polygamy were high in Narok county. The
community was aware of the health risks associated with FGM and
early marriages but choose to ignore. Education which is open to
social change has not done much to eradicate GBV as the
community has not transformed because it believes in powerful
traditional institutions. The community is deeply rooted in their
culture and even the educated embraced the practices silently.
Among the factors identified to be reinforcing GBV against
females, culture played a crucial role in the persistence of the
practices. Cultural beliefs, rigidity of the community and
socialization process forces girls to accept the practices as normal
and acceptable. Patriarchal nature of the Maasai community gives
the male gender supremacy and the female gender subordination.
Culture of the community has prescribed roles for both male and
female and those prescribed roles put girls and women in
disadvantaged position. Other factors that reinforced the practices
were poverty, illiteracy among women, lack economic
empowerment among women, and involvement of women in the
practices with consultation with their husbands who organized all
the ceremonies. The study concludes that men played a crucial role
in enhancing the practices
The study recommends emphasis on use of alternative rite
of passage and follow up on the graduates. Educating the
community that they can pass their values that do not harm girls
during the alternative rite of passage. More sensitization on the
health effects of FGM and early marriage. The study recommends
more emphasis on eliminating poverty and girl child education to
improve women literacy and more focus on women empowerment
socially, economically and politically so that they can be able to
make decisions on issues affecting themselves and their children.
Educating girls and women on their rights and laws that protect
them. Supporting women to speak out on issues that violate their
rights without fear.
It was also proposed that there was need for working with
key actors like elders, laibons and political leaders to change the
community sine they are respected. Undertaking a field analysis
to help identify helping and hindering forces and then work with
the helping force to help bring in the opposing forces on board.
Further the study recommends emphasis on transforming the
community through the use of family and society socialization
process to bring change. Social and cultural patterns of conduct of
men should be modified to eliminate prejudice and cultural
practices that discriminate women.The study also recommends the
need to identify critical issues of culture that are assumed to be
normal yet they demean, degrade and put girls and women in
disempowering position. Further the study recommends that law
enforcer should bear in mind that lobbying for change of cultural
practices which are so entrenched is difficult especially when what
is seen as right in the community is trouble making and Law alone
cannot change deeply rooted traditions so there is need to change
the strategy and use persuasion. The community should be
encouraged to act on their values and be persuaded to change their
beliefs gradually so as to abandon practices such as early
marriages that terminate the young girls’ education.
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Abstract- Childhood disease is most common among the children residing in slum area due to inadequate water and sanitation
facilities. Large number of children still dies in the developing countries without seeking any health care facilities. Thus the study
aims to assess the health care seeking behavior during childhood illness among mother of under five children residing in slum area of
Kathmandu, Nepal. A descriptive cross-sectional study was conducted among the 78 mothers have under five children in the selected
slum areas of Kathmandu. A pretested semi-structured questionnaire was used to the sample selected purposively. Descriptive and
bivariate analysis was used. Among 78 respondents, 73.07% of the respondent’s sought inappropriate care at the time of childhood
illness. About 43.6% of the respondent’s sought health care from hospital and most common childhood illness was cough and cold
(93.5%). The association between health care seeking behavior and religion of respondent was statistically significant. This study
showed that just above one fourth of the respondent’s sought appropriate and prompt care from health facilities at the time of
childhood illness. Therefore, awareness raising program should be designed for the slum area focusing on the health care seeking
behavior and childhood illness.
Index Terms- Health Seeking Behavior, Slum, Childhood Illness, Kathmandu, Nepal

I. INTRODUCTION
Health care seeking behavior is defined as any action taken by a mother in response for the perception of sign and symptoms of illness
to reduce severity, complication after she recognized her child’s illness and if she reported visiting any hospital, health center, health
post or at least community health worker etc. Mother that did not report visiting any health institution for the perceived illness were
consider as health care non –seeker. [1] According to WHO, globally, about 6.3 million children under the age of 15 years died in 2017
in which 5.4 million of them were under the age of five is recorded annually mainly from preventable diseases where access to simple
and affordable interventions was possible and 2.5 million of those died within first month. More than half of the deaths occur in
developing countries. [2] Nepal is among the country of highest childhood mortality. According to NDHS 2016 survey, Infant
mortality and Under five mortality rate was are respectively 32 and 39 per 1000 live births. [3]
Globally, it is estimated that 828 million people live in slum conditions, representing around one third of the world’s urban population.
Rural–urban migration has resulted in the rapid growth of slums and squatter settlements in the Kathmandu Valley. Children living in
Nepal’s slums face a high risk of diarrhea, acute respiratory disease and malnutrition. [4] Globally, in 2015, 5.9 million children aged
less than 5 years died because of conditions such as diarrheal disease, pneumonia, malaria, and malnutrition etc which are treatable and
preventable with available, cost-effective interventions. [5] Severe illness resulting from delayed health care seeking results in large
proportion of under-five child mortality. Among childhood deaths in developing countries around, 27% result from acute respiratory
infection (ARI) and another 23% from diarrhea. [1] So, appropriate care seeking behavior intervention has the potential to reduce
occurrence of severe and life-threatening illness, in the country where common childhood illnesses are a major problem. [5]
The World Health Organization (WHO) estimates that seeking prompt and appropriate care could reduce child deaths by 20% due to
acute respiratory infection (ARI). The integrated management of childhood illness (IMCI) strategy, in improving provider’s skills in
managing childhood illness also aims to improve families’ care seeking behavior. [6] Delay in health care seeking by mothers can lead
to large proportion of child deaths in developing countries. Delay in seeking initiation within 2-3 days of illness for appropriate care and
not seeking any health care can result to severe complications which can make the medical care less effective and death. [1]
Considering all these facts the study aims to assess health care seeking behavior during childhood illness among mother of under five
children residing in slum areas of Kathmandu, Nepal.
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II. METHOD OF STUDY
A descriptive cross-sectional study was conducted among the 78 mothers with under five children residing in slum areas of Kathmandu,
Nepal.
Sample Size Estimation
Sample size (n) = Z2 × p×q/d2
Where,
n = required sample size
z = 1.96 for 95% confidence level
p= estimated proportion in the population= 69% {from previous study “Health seeking behavior among mother of sick children by
Purna devi shrestha in lalitpur (2015) 69% mother sought treatment from health facility}
q= (1-p)
d = error allowed in the study = 0.05
Therefore, n= 78
Sampling Technique
Non-probability sampling technique was applied due to unavailability of sampling frame. Three slum areas were selected by
convenience sampling method which were Sinamangal (bhimsenkhola ward 31), Thapathali(ward 11) and Sankhamul(Ward 10). Then
respondents from those slum areas were purposively selected.
Data Collection Tools and Technique
A pre- tested Semi-structured questionnaire was developed based on the extensive literature review and through the guidance from
expert. The questionnaire included two section Socio-demographic and questions related to Health seeking behavior of under-five
mother. The researcher herself collected the data through face to face interview using questionnaire converted in Nepali language.
Data Analysis Procedure
Data were entered in Microsoft excel and analysis was done using Statistical Package for Social Science (SPSS) Version 11.5.
Frequency, percentage, mean, and standard deviation was applied for descriptive analysis whereas chi-square test was used to test the
association between health seeking behavior and selected variables at 0.05 level significance.
Ethical Consideration
Ethical approval was taken from Institutional Review Committee Kathmandu University School of Medical Science (IRC-KUSMS)
with protocol approval number 98/19. Verbal consent was taken prior to interview from each respondent.

III. RESULTS
Most of the respondents were Hindu (79.5%). The mean age of the respondent was 26 years whereas majority of them were literate
(75.6%). Just above the half of the respondents 51(65.4%) were homemaker. About 47.4% of the respondent’s views regarding family
income were sufficient. (Table 1)
TABLE 1: SOCIO-DEMOGRAPHIC CHARACTERISTICS OF REPONDENTS (n=78)
Characteristics

Frequency

Percent

62

79.5

Muslim

8

10.3

Buddhist

5

6.4

Christian

3

3.8

4

5.1

20-30

53

67.9

30-40

21

26.9

Religion
Hindu

Age of respondents
<20
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Educational Status
Literate

59

75.6

Illiterates

19

24.4

Homemaker

51

65.4

Domestic worker

12

15.4

Business

10

12.8

5

6.4

Sufficient

37

47.4

Not sufficient

29

37.2

Can be saved

12

15.4

Occupational Status

Service holder
Respondent’s view regarding family income

The respondent reported cough and cold (93.5%) as most common childhood illness followed by diarrhea, fever, pneumonia and
jaundice depicted in table 2.
TABLE 2: INFORMATION RELATED TO CHILDHOOD ILLNESS (n=78)
Characteristics

Frequency

Percent

Cough and cold

73

93.5

Diarrhea

29

37.1

Fever

29

37.1

Pneumonia

2

2.5

Jaundice

2

2.5

Reported childhood illness*

*Multiple response
Out of 78 respondent 55.1% did not seek the health care during their children suffering from childhood illness and rest (44.9%) sought
the health care. From those who sought health care, 26.9% initiated health care seeking within 1 day. Most of the respondent 44.9%
prefer the health care as health facility was easily available and has better treatment. About 43.6% of respondent took their children to
hospital for the care. Child condition not so serious (95.3%) was the reason provided by those who did not seek care. Of all 78
respondents only 26.9% showed appropriate and prompt health care seeking behavior. (Table 3)
TABLE 3: HEALTH CARE SEEKING BEHAVIOR OF RESPONDENT DURING CHILDHOOD ILLNES (n=78)
Characteristics

Frequency

Percent

Yes

35

44.9

No

43

55.1

Within 1 day

21

26.9

Within 2 days

4

5.1

Within 3 days

5

6.4

Within 4 days

2

2.5

More than 4 days

3

3.8

Health facility easily available

35

44.9

Health facility has better treatment

35

44.9

Health facility is affordable

21

26.9

5

6.4

Health care sought

Initiation of health care seeking (n=35)

Reasons for preferring care* (n=35)

Someone recommended
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Type of health care sought* (n=35)
Taken to hospital

32

43.6

Purchased medicine from pharmacy

28

32.1

Taken to traditional healer

17

24.9

Home remedies

14

16.4

Child condition not so serious

34

95.3

No knowledge about the disease condition

21

39.5

No money to visit hospital

9

13.9

Increase waiting time in hopsital

9

13.9

Appropriate and prompt care

21

26.9

Inappropriate care

57

73.1

Reason for not seeking care* (n=43)

Health care seeking behavior

*Multiple response
Table 4 illustrate, there is significant association between health care seeking behavior and religion of the respondents whereas age,
educational status and occupational has no effect on health care seeking behavior.
TABLE 4: HEALTH CARE SEEKING BEHAVIOR AND SOCI-DEMOGRAPHIC VARIABLES
Characteristics

Appropriate health care seeking
behavior
Yes

No

Hindu

29(49.2%)

30(50.8%)

Other

6(31.6%)

13(68.4%)

≤26

24(48%)

26(52%)

>26

11(39.3)

17(60.7%)

Literate

29(49.2%)

30(50.8%)

illiterate

6(31.6%)

13(68.4%)

23(45.1%)

28(54.9%)

12(44.4)

15(55.6%)

P- value

Religion
0.036*

Age of respondents
0.458

Educational Status
0.180

Occupational Status
Homemaker
Other

0.835

*Significant Association (p-value<0.05)

IV. DISCUSSION
Here A descriptive cross sectional study using non probability sampling technique was conducted to assess health care seeking
behavior during childhood illness among mother of under five children residing in slum areas of Kathmandu.
In this study, most commonly reported childhood illness was found to be Cough and Cold (93.58%) which was higher than the
findings of similar study conducted in Rautahat, Nepal 2015 (43%). [7] This might be due to geographical and seasonal
difference.According to the result present study, 43.6% of the respondent sought health care from hospital while 32.1% purchased
medicine from pharmacy, 24.9% traditional healers and 16.4% home remedies when child suffered from childhood illness. This
finding is lower than the study conducted in Lalitpur, Nepal where 69% sought treatment from health facility and 31% sought
treatment from traditional healers. [8]
In this study 26.9% of the respondent’s sought appropriate and prompt care for childhood illness which is contrast with the finding of
the study conducted in Ethiopia i.e. only 13.7% sought appropriate and prompt care. [9] This difference may be due to differences in
socio demographic characteristics i.e. educational status, low income, and culture of the respondents. The possible reasons for delay in
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10224

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

199

seeking health care and not seeking any health care could be due to trying of home remedies, traditional treatment, waited for illness
to subside before seeking health care. In response to not preferring health care during childhood illness, most of the respondents
believed the child condition were not so serious and no money to visit hospital.
This study established an association between health care seeking behavior and respondent’s religion. This result is not consistent with
the studies conducted in Vanarasi and Mumbai of India in which there is no association between health care seeking behavior and
respondent’s religion. [10][11] There was no significant association between health care seeking behavior and age of the respondents,
educational status in the study. This result is supported by study conducted in Yemen, Nigeria and India. [12] [13][11] However, the
finding is inconsistent with study from Ethiopia and India. [9][14]

V. CONCLUSION
Analyze Children living in Nepal’s slums face a high risk of childhood ilness due to poor sanitation, water hygiene, overcrowding,
pollution and other hazards. So, the health seeking behavior among their mothers would also predict the probable health outcomes of
children in those areas. The study enlightens just above one fourth of respondent sought appropriate and prompt care. The study
indicated mother sought health care from hospital and those who did not seek health care were because they believed child condition
not so serious. The religion of respondents has effect on the health seeking behavior. The study further provide base for the study to be
conducted in large scale within slum area using probability sampling so that the findings can be generalized.
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Abstract- This study aims to explore female learners’ perceptions towards male lecturer gender. A major problem with this kind of
study is low capacity of female lecturers and a large number of female learners who learn at Kandahar University. The attempt here is
to find out female learners’ perceptions of male lecturers and the challenges that female learners are faced against the male lecturers.
The total number of participants in this study were 80, in which the whole participants are female from Educational faculty and the
participants were selected randomly. The results of the statistical survey examined that female learners feel nervousness, have lack of
confidence in front of male lecturers, and cannot share the questions freely with them. The study had also found that female learners
talking to male lecturer feel increased heartbeat due to nervousness.
Index Terms- Female learners, Perceptions, Male lecturers

I. INTRODUCTION

E

ducation is a key to the development of a country and plays a vital role in building human competencies and economic growth
through knowledge, skills and creative strength of a society. UNICEF (2016) estimated that 3.7 million children with no access to
schools in Afghanistan in which sixty percent of them are girls. In Afghanistan, education is largely delivered along gender lines, with
very few mixed-gender schools, and lack of girls and female lecturers, provide a significant barrier to education for the 2.2 million
girls who are still left behind from education. Furthermore, providing education to girls, instead of this, brave lecturers are the key for
making a difference in the development trajectory of their country. This will prepare girls to enter the workforce, take part in civic life
and regain control of their futures. Although the UNESCO (2012) reported that female lecturers should be recruited locally to
encourage girls’ school enrolment, the lack of girls’ education until recent times meant very few women are qualified to become
lecturers.
Gender refers to the socially constructed characteristics of men and women as it varies from society to society, while most people are
born either male or female and they are taught appropriate norms and behaviors that how they should interact with others of the same
or opposite gender within households, communities and workplaces (Phillips, 2005). According to World Health Organization (2002),
gender is used to describe those characteristics of women and men, which are socially constructed. Appleby (2014) states that patterns
of gender are clearly an affective part of the educational construction, as gender has always been associated with language teaching
and learning. Lecturer’s gender, according to Francis (2007), female lecturer has significant effect on achievement mean scores of
pupils in science and male lecturers were more effective than their female lecturers.
Moreover, gender and teaching are achieving increasing attention in the field of higher education and the significance of lecturer
gender seems even more crucial in an environment based on gender (Taqi, Salwa, Akbar, and Nada, 2015). However, Francis (2007)
suggested that lecturer/student gender matching is unnecessary, claiming that it does not really lead to effective teaching and better
academic performance and instead prioritized the individual abilities of a lecturer. However, there has been some concerns that
woman and girls continue to face multiple barriers based on gender and its intersection with other factors, such as age, ethnicity,
poverty, and disability, in the equal enjoyment of the right to quality education (Brown, 2000).
Accordingly, Maceoby and Jackline (1974) asserted that gender differences also contribute to variation in academic performance.
With regard to teaching gender, Shakti (2011) suggests that the increasing participation of women in teaching has been one of the
major factors for reducing the gender gap in schools and colleges. Moreover, recruiting more female lecturers can promote girls’
education and reinforce gender equality in schools in terms of achievement level (Francies & Skelton, 2005). Accordingly, female
lecturers have crucial role to increase enrollment and retention of female learners, and female lecturers are viewed both as role models
and caretakers (UNESCO, 2000). Additionally, according to Carrington & Mcphee (2008), learners perform better when taught by
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lecturers of the same gender. On the other hand, it is possible in some cases that same gender lecturers have negative effect on
achievement (Antecol, 2015). In addition, there is a strong relationship between language learners’ achievement as well as their
attitudes and motivation towards language and the gender of their language lecturer (Lavin, 2012). Also, Mora’s (2013) conclusion
seems that female learners who were taught by female lecturers had better test scores. Likewise, Lavy (2004) asserted that female
lecturers may have a smaller positive effect on male learners and a larger effect on female learners. Recruiting more female lecturers
can promote girls’ education and reinforce gender equality in schools in terms of achievement level (Francis & Skelton, 2005).
STATEMENT OF THE PROBLEM
A major problem with this kind of study, there is low capacity of female lecturers compared to the number of female learners who
learn at Kandahar University. Like most of the developed countries, statistics for Kandahar University show that number of males in
the teaching profession outweighs the number of females. Recently, there have been several arguments that female learners’
underachievement in higher education is due to male dominance in the teaching profession. The highlighting argument for this that
lack of female role models could have negative consequences for the achievement of female learners. It points out if the argument is
accurate that immediate steps are necessary to ensure gender equity in higher education. Dee (2007) argues that it is more likely that a
student chooses someone as a role model who is similar to him/her as the same gender. An observation, on the other hand,
demonstrated that male lecturers may control indiscipline and disobedience at the adolescent stage more easily than the female
lecturers (Wheatly & Jones, 1999). Due to the discussion explained above, it is logical to call for policy recommendations that were
put forward in developing countries.
Owing to what has been explained in the preceding discussion, it is logical to appeal for policy recommendations that were put
forward in the western countries. As such, female learners’ perceptions towards male lecturers related study is expressively essential
before implementing such policies. Hence, the purpose of this study is to examine if the male lecturer has any impact on female
learners performance in higher education.
RESEARCH OBJECTIVES
• To find out female learners’ perceptions towards male lecturer.
• To identify the challenges that female learners are faced against the male lecturers.
RESEARCH QUESTIONS
• What are female learner’s perception towards male lecturer?
• What are the challenges that female learners are faced against male lecturers?
II. LITERATURE REVIEW
There is a large volume of previous studies regarding gender’s value on academic achievement of female learners learning such as
Carrington & Macphee (2008), Francis, Skelton reported that the gender of lecturers had little apparent effect on the academic
motivation and engagement of either boys or girls. Female learners, in particular, value lecturers who were consistent and supportive
regardless of their gender. However, research in Holland confirmed that lecturer’s sex does not affect the achievement, attitudes, or
behavior of female learners’ (Driessen, 2007). It has been observed in Nepal by Gurung (2018) that female learners have better scores
when taught by both female and male lecturer. This also implies that whatever subject when male or female lecturers teach, it had no
specific impact of gender on female learners. Not only that, but male lecturers provided more opportunities for their female learners to
interact in class, treat their learners more respectfully, and grade them fairly. According to Luschei’s (2011) argument, there is
evidence that learners of female lecturers perform comparatively better than those of male lecturers.
Regarding gender differences in teaching profession and its impact on learners’ performance, Awan & Azeem (2017) concluded that
male lecturers can control well the boys whereas female learners felt comfortable with female lecturers. To be more precise, male
lecturers focus on academics, while female lecturers focus on supportive attitude. Concerning male lecturer, Wood (2012) found that
male lecturers tend to get more respect from female learners simply because they are men. However, Peter and Horn (2006) suggested
the effect of male lecturers on learners where male lecturers may serve as positive role models for female learners seeking to fill the
void of absent fathers, often looking up to them and mimicking their behaviors. Furthermore, these behaviors are believed to increase
student motivation and engagement, thus increasing their level of academic achievement and the likelihood of them completing
college. Nonetheless, McGrath & Sinclair (2013) described female lecturers as being best at supporting female learners in successful
situations, providing favorable comments and praises.
According to Awan & Aqsa (2015) who demonstrated that increasing the number of women lecturers has to be accompanied by other
strategies to promote girls’ education. In some conservative communities, parents will not permit their daughters to be taught by a
male lecturer because parents may rather prefer female lecturers over male. Even in some areas, according to the authors, the presence
of male lecturers necessarily voided girls’ enrolment. Similarly, a study carried out by Aliakbari & Jamalvandi (2011) revealed that
Iranian female learners preferred female lecturers not because of their professional capabilities but for a feeling of comfort and rest in
a female lecturer class. Whereas, this hypothesis has found little empirical support by Canes & Rosen, (1995) which found that the
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percentage of faculty who are female in an institution is significantly associated with the probability that female learners obtain an
advanced degree.
According to the Afghan MoE (2011) who found that lack of female lecturers can cause and affect low participation of girls in a
Higher Education. In particular, emphasis has been placed upon equality of access to schooling for girls, and more recently, upon the
influence of gender role stereotypes in higher dropout rates for girls (Gordon, 1995). In addition, a research conducted in South Africa
by Mutekwe, Modiba & Maphosa (2012) where female respondents asserted that one of the major problems they faced was male
teachers’ love proposal which triggered to failure of the respective course and hate school or dropout unless they accepted the
proposal. Likewise, a study by Jegede (2007) found that female students revealed higher anxiety toward male lecturers in learning of
Chemistry subjects. The author further stated that female learners feel unrelaxed when asking or suggesting some items. As per
challenges, Madara & Cherotich (2016) found in a carried out study that female learners undeniably encountered frequent genderrelated challenges and even harassment from male lecturers. Similarly, Lahelma (2000) conducted a study in the Finish context at the
University of Helsinki where female learner shared their concern regarding male lecturers and suggested that male lecturers have to
very sensitive in terms of having relationship with their female learners.
III. RESEARCH METHODOLOGY
A. Research Design
The quantitative method of research was used for this study to identify the challenges that female learners are faced against the male
lecturers: A researcher who uses quantitative approach, generally has a very clear idea about what is being measured before they start
measuring it, and their study is set up with controls and a very clear outline (Keith, 1998). According to Yin (2003), case study is used
in many situations to contribute to our knowledge of individual, group, organizational, social, political and related phenomena. Thus,
it identifies variables to study and relate those variables in questions or hypotheses by using statistical standards of validity and
reliability and employ statistical procedures for analysis.
B. Population and Sampling
The population for this research study was 80 female learners of Education Faculty aged between 20 to 30 years old. According to
Krejcie & Morgan (1970), for a population of 80, a sample size of 70 subjects is required. Hence, the researchers provided all 80
female learners with the survey questionnaire.
C. Instrument
The main instrument used in this survey research was a questionnaire. The researcher adopted and adapted questionnaire from
different articles. As the participants were from different departments and were unable to understand English, therefore, it was
necessary to translate the questionnaire into the Pashto language. The questionnaire had three parts: demographic information, part B:
there were 10 items administered, related to female students’ perception of male and female teachers and Part C: were 10 items
regarding challenges that female learners faced with, based on Likert Scales. 1- Agree 2- Strongly Agree 4- Disagree 5- Strongly
Disagree.
D. Validity and Reliability of the Questionnaire
Considering the validity of the questionnaire, the researchers shared the questionnaire with the colleagues and received effective and
constructive feedback. Also, the researchers measured the reliability of the questionnaire through (SPSS) software 21 version.
Although, the permanency of the questionnaire and item’s scales was Cronbach’s Alpha, which means that the scale and items were
reliable. The general reliability values between (.747) which is acceptable.
IV. FINDINGS
A. Characteristics of the Respondents
Table 1 shows the demographic information of the respondents in categories of level of education, age and shift.

Level of Education:

Age:

Shift:

Characteristics
Freshmen
Sophomore
Junior
Senior
15-20
21-25
26-30
Morning

No. of Respondents
37
29
8
6
53
25
2
48

Percentage
46.3
36.3
10.0
7.5
66.3
31.3
2.5
60.0
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204

32

40.0

Table 1: Shows that there were eighty participants. Out of eighty 37 (46.3%) were freshmen, 29 (36.3%) sophomore, 8 (10.0%) junior
and 6 (7.5%) senior students. According to their age, 15-20 years old were 53 (66.3%), 21-25 years old 25 (31.3%), and 26-30 years
old were 2 (2.5%) students. Regarding the shift, 48 (60.0%) female learners were from morning shift, and 32 (40.0%) were from
afternoon.
B. RQ 1: What are female learners’ perceptions towards male lecturer gender?
Table 2: Indicates the female learners’ perception towards male lecturer’s gender
Female learners’ perception towards male lecturers

Mean

Std. Deviation

I feel comfortable with male lecturers.

2.07

.74

I feel a greater sense of safety and security when there is male lecturer in the
class.
Male lecturers give us more opportunities to interact in the class.

1.98

.75

1.96

.73

We are happy to have male lecturers at University.

1.92

.67

I don’t mind whether male or female lecturer teaches us.

1.90

1.01

Male lecturers help female learners in every situation.

1.85

.90

Male lecturer act as a father or brother with female learners.

1.81

.71

Male lecturers support female learners.

1.70*

.70

We easily understand male lecturer’s lecture.

1.66*

.69

Male lecturers respect female learners.

1.46*

.52

Likert scales: 1=Strongly Agree, 2= Agree, 3=Disagree, and 4= Strongly Disagree.
Table 2: Shows the mean scores for female learners’ perception towards male lecturer’s gender. All of the items had the mean scores
between the ranges of one to two. The average level of the female learners’ perception towards male lecturer’s gender was in the range
of “Strongly agree” and “Agree”. Items that gained higher mean scores in this dimension were identified as “I feel comfortable with
male lecturers.” (M= 2.07, SD= 0.74), “I feel a greater sense of safety and security when there is male lecturer in the class.” (M= 1.98,
SD= 0.75) and “Male lecturers give us more opportunity to interact in the class.” (M= 1.96, SD= 0.73). In addition, the three items
with comparative lower mean scores were “Male lecturers support female learners.” (M= 1.70, SD= 0.70), “We easily understand
male lecturer’s lecture.” (M= 1.66, SD= 0.69) and “Male lecturers respect female learners.” (M= 1.46, SD= 0.52). The result reveals
that approximately all the respondents strongly agree and agree with the items of questionnaire. Therefore, we emerge the major
findings from the above table that are strongly related with the female leaners’ perception towards male lecturers: 1) Male lecturers
respect female learners. 2) Female learners easily understand male teachers’ lecture. 3) Male lecturers support female learners.
C. RQ 1: What are the challenges that female learners are faced against male lecturers?
Table 3: Indicates the challenges that female learners are faced with male lecturers.
Challenges that female learners are faced with

Mean

Std. Deviation

Some male lecturers bother female learners.

2.96

.98

Male lecturers are against female learner’s education.

2.86

.96

Male lecturer’s behavior is not appropriate with female learners as with male
learners.
Male lecturers do not let female learners when they come late to the class.

2.78

.95

2.68

1.05
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2.63

.93

2.60

.90

2.26*

1.05

I cannot share the questions freely with male lecturers.

2.20*

.89

I do not have confidence in front of male lecturer when I present the
presentation.
I feel nervous when asking a question from male lecturer.

2.13*

1.04

2.10*

.90

Likert scales: 1=Strongly Agree, 2= Agree, 3=Disagree, and 4= Strongly Disagree.
Table 3: Shows the mean scores for the challenges that female learners are faced with the male lecturers. All of the items had the
mean scores in the range of two. The average level of challenges that female learners are faced with the male lecturers was in the
range of “Agree”. Items that gained higher mean scores in this dimension were specified as “Some male teachers bother female
learners.” (M= 2.96, SD= 0.98), “Male lecturers are against female learner’s education.” (M= 2.86, SD= 0.96) and “Male lecturer’s
behavior is not appropriate with female learners as with male learners.” (M= 2.78, SD= 0.95). Meanwhile, the three items with
comparative lower mean scores were “I can’t share the questions freely with male lecturers.” (M= 2.20, SD= 0.89), “I do not have
confidence in front of male lecturer when I am presenting the presentation.” (M= 2.13, SD= 1.04) and “I feel nervous when asking a
question from male lecturer.” (M= 2.10, SD= 0.90). The result indicates that the participants agree with all items of questionnaire.
Thus, we take out the major findings from the above table that are the big challenges of female learners against male lecturers: 1)
Female learners feel nervousness when they ask from male lecturer. 2) Female learners do not have confidence in front of male
lecturer when they present the presentation. 3) Female learners cannot share questions freely with male lecturers. 4) While female
learners talk to male lecturers, their hearts beat very fast.
V. DISCUSSION
The result from the survey revealed that male lecturers respect female learners, and have a better attitude and behavior when female
learners ask questions or talking about lesson or an activity. This finding is supported by Gurung (2018) that male lecturers giving
their female students more opportunity to interact in the class, treat their students more respectfully, and grade them fairly. Also, the
findings of this study indicated that female learners are satisfied with male lecturers and easily understand male lecturers’ lecture.
Female learners also stated that they learn hurriedly from male lecturers rather than female lecturer. The result also demonstrated that
male lecturers encourage female learners to participate in each academic activity in the class that they perform continually as like male
learners accomplish. These findings corroborate with previous literature by Peter and Horn (2006) who suggested the effect of male
lecturers on learners where male lecturers may serve as positive role models for female learners often looking up to them and
mimicking their behaviors. Furthermore, these behaviors are believed to increase student motivation and engagement, thus increasing
their level of academic achievement and the likelihood of them completing college.
Moreover, the current study found that female learners feel nervous in front of male lecturer when they are offering or presenting the
presentation, as well as, female learners feel anxious and their heart beats so fast while female learners are talking to male lecturers
concerning lesson. This finding is in harmony with Liu’s (2006) study who revealed that female learners feel their heart beating when
they are going to be called on in the English class to do an activity. In addition, the results of the study revealed that female learners do
not have confidence towards male lecturer, that it caused them to derivate in every activity and hinder their academic achievement
which has negative impact on learners learning. As part challenges, female learners indicated that they cannot join the questions
independently with a male lecturer, that it might have a negative impact on their achievement. Not only that but, learners with low
self-confidence usually look away from instructors to avoid being called on. The findings of the current study are consistent with those
of Al-sibai (2004) who declared that female learners feel uncomfortable and panic in front of male lecturers when using the language
orally because they are concerned about being criticized or disapproved of, or they tend to perform less successfully.
VI. RECOMMENDATIONS
It could be implied that even the female learners at Education Faculty feel comfortable, the ministry of higher education and especially
Kandahar University need to employ female lecturers to avoid male dominant environment. Since, this study was limited to only one
faculty, and could not be generalized to other faculties and universities in Afghanistan, therefore, further research in other public and
private universities would be useful. In addition to that lecturers of Education Faculty are recommended to create a supportive and
encouraging classroom environment that encourages female learners to speak and participate in oral communication activities without
fear or inhibition. Male lecturer should encourage female learners in every academic achievement and give a sense that they can
openly ask questions and perform any activity.
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VII. CONCLUSION
The purpose of the present study was to find out female learners' perceptions towards male lecturer’s gender and the challenges that
female learners are faced against the male lecturer. The researcher collected the data through the survey, in which the female learners
manifested that male lecturers respect female learners and female learners’ are satisfied with male lecturer that they can easily
understand the lecture, and male lecturers encourage female learners in every academic section. The study also found the challenges
female learners faced with such as feeling nervousness and having lack of confidence when asking a question concerning the lesson
from male lecturer. Thus, female learners cannot share the questions freely and their heartbeats very fast while talking to male
lecturers which effects somehow on their academic achievement.
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Abstract- This paper re-assesses the effect of monetary policy on health and economic growth in Nigeria from 1986
to 2016 using secondary data collected from Central Bank Bulletin. Fully Modified Ordinary Least Square
(FMOLS), Unit root test and co-integration test were carried out. The macroeconomic variables employed include,
Gross Domestic Product, money supply, real interest rate, real exchange rate, consumer price index, bank rate, health
index and prime lending rate. The empirical results revealed that money supply, prime lending rate and health
growth rate data series were at level while real economic growth, real interest rate, real exchange rate and bank rate
were stationary at first difference and consumer price index was found to be stationary at second difference and the
co-integration tests indicated long run equilibrium relationship among the macroeconomic variables. The study
found out that money supply, real exchange rate and prime lending rate have direct relationship with health and
economic growth as measured by Gross Domestic Product while interest rate and bank rate has indirect and
insignificant effect on health and economic growth. It was concluded that isolating the effect of monetary policy on
health and economic growth and development is usually difficult as monetary stability form a viable macroeconomic
policy to enhance long term growth and development in the economy. It was recommended that; the financial and
capital market in Nigeria should be strengthened by formulating policies aimed at providing rooms for low real
interest rate to raise the level of capital investment in Nigeria, Viable and robust policies should be formulated
towards stimulating economic activities and investment while providing stable and enabling macroeconomic
environment for proper functioning of businesses - healthcare industry inclusive.
Index Terms- Economic Growth, Gross Domestic Product, Money Supply, Health, Interest Rate and Health
economics

I INTRODUCTION
Over the years, one of the main aims of a developing country like Nigeria is to ensure economic stability and growth.
This they try to achieve by formulating and implementing growth driving policies that will move the economy
towards achieving the set goals. Central bank policy is one of the potent tools employed by the government in
achieving growth and development. It involves the combination of different monetary instruments in controlling the
volume of money in circulation. Central bank policy is a combination of measures designed to regulate the cost,
supply and value of money in an economy (Folawewo and Osinubi 2006) in consonance with the expected level of
economic activity. Obamuyi (2002) reaffirms that CBN monetary policy is the combination of measures designed
to regulate the direction, cost and volume of credit in an economy according to the designed level of economic
activities. In the same vein, Jhingan (2004) opined that monetary policy refers to the credit control measure adopted
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by the central bank of a country. For most Economists, the aims of monetary policy includes: maintenance of balance
of payments, stability, price, equilibrium, promotion of employment, health and output growth, and sustainable
development. These aims are essential for the achievement of external and internal balance, and the enhancement of
health and economic growth in Nigeria (Piabuo and Tieguhong, 2017).
Monetary policy in Nigeria is formulated by the Central Bank of Nigeria (CBN). The Central Bank of Nigeria
(CBN) was established in 1959 and since, it has continued to play the traditional role expected of a central bank,
which is the regulation of the stock of money in such a way as to promote the social and health welfare of the nation
Aaron (1981). Since the establishment of the Central Bank of Nigeria (CBN), the major goals of monetary policy
have often been the maintenance of both external and internal balance.
The job of stabilizing output in the short run and promoting price stability in the long run involves several steps.
First, the central bank tries to estimate how the economy is doing now and how it is likely to do in the medium term,
then, it compares this estimates to its goals for the output and the price level, if there is a gap between the estimates
and the goals, the CBN has to decide on how forcefully and swiftly to act to close the gap. In doing this, the central
bank is confronted with some unexpected development such as the Niger-Delta crisis that disturbed the oil
production and slowed down the revenue generation by the government. They therefore have to build uncertainties
into their model.
The recent economic crunch in the global world has left the developing countries with myriads of challenges. The
Nigerian economy continue to hover around the problems of unemployment, low investment, exchange rate
volatility, unstable interest rate, high inflation rate, poverty, low standard of living, and poor quality of health and
fall in oil prices which had continued to frustrate her growth and development plan Murray and Lopez ( 1996) and
(Onisanwa 2014). Although, the performances of monetary authority in the area of financial institutions stability
seemed to have improved greatly in recent times but the various policies thrust of the CBN have not translated into
meaningful growth which has prompted the need to evaluate the impact of monetary policy in promoting health and
economic growth and development for the period of 1986 to 2016 using Fully Modified Ordinary Least Square
(FMOLS) approach.

II LITERATURE REVIEW
Conceptual Literature
Monetary policy is the deliberate manipulation of specific policy instruments to achieve price stability, external
balance, full employment and positive growth rate of GDP. This calls for the design of comprehensive policies, such
as reforms in the financial sector, and other sectors to stimulate the growth of productive investment in the private
sector necessary for the implementation of a market oriented monetary policy. Different schools of thought have
identified various transmission channels and mechanisms through which monetary policy has affected health and
economic activities. The monetarist transmission mechanism states that changes in the money supply results to a
change in the real amount of money. Friedman (1963) posited that transmission is an increase in open market
operations by the Central Bank. In order to reduce the quantity of money in their portfolios, the bank and non-bank
financial institutions would in the initial stance purchase securities with characteristics equivalent to the ones sold
to the Central Bank. The increase in demand bid up price of such securities, thus through this mechanism, the initial
increase in money supply, involving the open market operations stimulate economic activities. Sanusi (2002) stated
that the main goal of CBN monetary policy in Nigeria has been the sustenance of stable exchange rate and domestic
price stability since this is vital for the development of health and economic growth (Hohmann and Garenne 2010).
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Evaluation of Monetary Policy in Nigeria between 1986 and 2016
The implementation of the austerity measures popularly called Structural Adjustment Programme (SAP) in 1986
and deregulation of financial sector in Nigeria offered a lot of policy changes in monetary policy development in
Nigeria. The deregulation brought an establishment of exchange markets in 1986. In 1987, there was a removal of
interest rate, unification of foreign exchange markets and liberalization of bank licensing. The third high inflation
episode started in the last quarter of 1987 and accelerated through 1988 to 1989. This episode is related to the fiscal
expansion that accompanied the 1988 budget. In 1989, banks were permitted to pay interest on demand deposits,
ban on credit extension based on foreign exchange deposits. In 1990, a uniform accounting standards was introduced
for banks while a stabilization security to mop up excess liquidity was also introduced. In 1991, inflation fell
reaching one of its lowest points which was 13% (CBN, 2009). There was an embargo on bank licensing while the
administration of interest rate was introduced. Central Bank was also empowered to regulate and supervise all
financial institutions in the economy. In 1992, privatization of government-owned banks commenced, credit control
was removed in 1993, and indirect monetary instruments were introduced while in 1994, re-imposition of interest
and exchange rate controls were made. In 1997, the minimum paid up capital of merchant and commercial banks
were further raised to a uniform level of N500million. In the year 2001, Universal Banking System was introduced.
In 2005, CBN compelled all commercial banks to raise their capital base from N2billion to N25billion. In 2006, the
CBN introduced a new monetary policy implementation framework, Monetary Policy Rate (MPR) to replace the
Minimum Re-discount Rate (MRR). The various policies initiated were to bring about stability in the
macroeconomic variables. Overall, the CBN’s amended Act granted the Bank more discretion and autonomy in the
operation of CBN policy. Consequently, the focus of monetary policy during this period shifted significantly from
growth and developmental objectives to price stability. The operational framework for indirect monetary policy
management involves the use of market (indirect) instruments to regulate the growth of major monetary aggregates.
Under this framework, only the operating variables, the monetary base or its components are targeted, while the
interest rates of allocated credit are determined by the market. Thereafter, market instruments are used to limit banks’
reserve balances as well as their credit creating capacity.
Theoretical Framework
The objective of employing monetary policy tools is to determine the quantity and quality of money supply in the
economy (Keynes 1930; Modigliani 1963; Friedman 1968 and Fisher 1976). The theory of CBN monetary policy is
the basic fundamentals of the management of economy got its foundation from the researchers like Fisher (1976),
Keynes (1930) and Friedman (1968) who laid the foundation of the quantity theory of money through their equations
of exchange. In their proposition, money has effect on price and no effect on economic aggregates.
The fact that monetary policy influences the cost, direction and volume of money supply was efficiently canvassed
by Friedman (1968). Fisher (1976) stated that inflation is always a monetary phenomenon while recognizing that in
the short run an increase in money supply can reduce unemployment and also create inflation. Friedman (1963)
posits that an expansive Central Bank open market operations , increases stock of money supply, which also leads
to an increase in Bank reserves and capacity to create credit facility and hence increase stock of money through the
multiplier effect of demand and investment. However, the Keynesians state that increase or decrease in money
supply enhances or decreases activities in the money market which affect interest rate, investment, employment and
output. Modigliani (1963) explains his perspective, but introduced the idea of rationing of capital and said readiness
of commercial banks to give out loans and overdrafts and other facility affects CBN monetary policy transmission.
Friedman (1963) and Benzeval et al. (2014) highlighted that money supply is the main factor affecting the wellbeing
of the people’s health and economy.
Empirical Literature
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Ajisafe and Folorunso (2002) explained that the effectiveness of CBN monetary policy on economic activity in
Nigeria can be seen by applying co-integration and error correction modeling techniques and annual series from
1970 until 1998. The research confirmed that CBN monetary policy rather than fiscal policy has a greater effect on
health and economic activity in Nigeria (Umezinwa, 2016), and stated that concentrating on fiscal policy by the
Nigerian government has resulted to a confusion in the economy. Chimobi and Uche (2010) investigated the
correlation between Inflation, Money and Output in the economy. The research employed granger-causality test and
co-integration analysis. The co-integrating outcome of the research revealed that the variables adopted in the model
revealed no long run correlation among each factors. Nonetheless, stock of money was seen by granger to cause
both inflation and output. The outcome of the research indicated that monetary stability may contribute towards
price stability in the economy, because the change in price level is majorly caused by money supply and hence
concluded that inflation in an economy is to a large extent a monetary policy phenomenon. Error Correction
Mechanism and Co integration technique was adopted by Adefeso and Mobolaji (2010) and Aaron (1981) and also
estimates the impact of monetary policy on both health and economic growth by adopting annual CBN data from
1970 until 2007. The empirical outcome indicates that the effect of CBN monetary policy is effective than CBN
fiscal policy and the exclusion of the degree of openness did not reduce the finding. Other studies conducted
Amassoma, Nwosa and Olaiya (2011) investigated the impact of CBN monetary policy on macroeconomic
fundamentals in Nigeria economy from the period of 1986 to 2009 by using a refined Ordinary Least Squared
technique discovered that CBN monetary policy had strong impact on money supply and exchange rate, while CBN
monetary policy was found to have less effect on price instability. Ditimi, Wosa and Olaiya (2011) examined CBN
monetary policy development in Nigeria, and also investigated the impact of CBN monetary policy on macroeconomic fundamentals in Nigeria from the period of 1986 to 2009 using a refined Ordinary Least Squared
technique, unit root and co-integration tests. The findings indicated that CBN monetary policy had a strong impact
on money supply and exchange rate, also CBN monetary policy was discovered to have less impact on price
instability.
Onyeiwu (2012) and Mbutor (2010) explained the effect of CBN monetary policy on health and economic
development in Nigeria using Ordinary Least Squares Method (OLS) from 1981 to 2008. The result indicated that
CBN monetary policy presented by money supply exerts a positive effect on gross domestic product growth and
balance of payment but impacted negatively on rate of inflation. In addition, the outcomes of the research buttress
the money-prices-output hypothesis for Nigerian economy. Hamid and Khalid (2012) asserts that the foremost focus
of CBN policy is to enhance the level of welfare of the masses and it is instrumental to price stability, economic
growth, checking BOP deficits and lowering unemployment. Fasanya, Onakoya and Agboluaje (2013) examined
the impact of monetary policy on health and economic growth in Nigeria. The research employs time-series data
covering the range from 1975 to 2010 by using (ECM) Error Correction Model. The research also indicated that
Long run correlation exists among the economic variables. Furthermore, the main result of this research indicates
that exchange rate, external reserve and inflation rate are important CBN monetary policy instruments that drive
health and economic growth in Nigeria (Odo, Eze, and Ogbonna 2015).
In another research, Imoughele and Ismaila (2014) investigated the effect of CBN monetary policy on the
performance of Nigeria’s manufacturing sector from the period of 1986 to 2012 making use of Granger Causality
test, unit root test, Vector and co integration. Auto Regression Model (VAR). The result of the analysis shows that,
exchange rate, external reserve and inflation rate remain significant to the manufacturing sector output, while interest
rate and money supply were not significant to manufacturing sector output in the previous and current year. Interest
rate, external reserve and exchange impacted negatively on the sector output but inflation rate and money supply
affect the sector positively.

III METHODOLOGY OF THE STUDY
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Research Design
The research employed the use of ex-post research design to investigate the effect of CBN monetary policyinstruments on health and economic growth in Nigeria from the period of 1986-2016. The essence of employing this
ex-post research design is to investigate the effect monetary tools proxy by money supply (MOSS), real interest rate
(RINTR), bank rate (BR), prime lending rate (PLER), real exchange rate (REXCHR) and inflation rate (INFR) on
economic growth (RGDP) in Nigeria between 1986 and 2016 in the model. The data to be used for the study are
annual time series secondary data. The data would be derived from various issues of publications from Central Bank
of Nigeria, and National Bureau of Statistics (NBS) between 1986 and 2016. This study empirically employed fully
modified ordinary least square (FMOLS) model. The study specifies model that captured the selected monetary
instruments and economic growth in Nigeria. The FMOLS model provides a multivariate framework where an effect
of explanatory variables influenced economic activities. Also co-integration and unit root test were conducted to test
for stationarity and long run relationships among the variables.
MODEL SPECIFICATION
A modified version of Hameed, Khald and Sabit (2012) model was employed which is given as:
ECONOG = F (MOSS, RINTR, REXCHR, INFR, BR, PELR)
The equation (2) is econometrically written as:
InECONOGt = β0 + β1InMOSSt + β2InRINTRt + β3InREXCHRt + β4InCPIt +β5InBRt + β5InPELRt +Ut
Where:
InECONOGt = log of economic growth
InMOSSt = log of money supply
InRINTRt = log of real interest rate
InREXCHRt = log of real exchange rate
InCPIt = log of consumer price index
InBRt = log of bank rate
InPRIMEL = log of prime lending rate
Ut = random error
t = time period

(1)
(2)

IV ANALYSIS AND INTERPRETATION OF RESULTS
Stationarity Test
Table 1 Unit root test
Variables
Test Statistic
5% Critical Value
RGDP
(5.042158)
(2.976263)
MOSS
(4.594790)
(2.971853)
RINTR
(5.919952)
(2.976263)
REXCH
(4.483039)
(2.976263)
CPI
(4.254111)
(2.998064)
BR
(3.117980)
(2.976263)
PRIMEL
(3.852347)
(2.971853)
Source: Researcher’s Computation, 2017

Level
1(1)
1(0)
1(1)
1(1)
1(2)
1(1)
1(0)

S/NS
S
S
S
S
S
S
S

The stationarity test of the variables is important in order to avoid spurious regression. The decision is that if the tstatistics are greater than the critical values at 5% level of significance we reject the null hypothesis of unit root and
conclude that the variables are stationary.
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The table above indicates only the money supply and prime lending rate data series were found to be stationary at
level i.e. 1(0) at 5% critical value greater than t-Statistic. The table further reveals that real economic growth, real
interest rate, real exchange rate and bank rate exhibited are stationary at first difference, i.e. 1(1) at 5% critical value
while consumer price index was found to be stationary at second difference 1.e. 1(2)
Co-integration Test
Table 2 Unrestricted Co-integration Rank (Trace) Test
Trace Test
Variables
Trace Statistic
5% Critical Value Prob.**

Maximum Eigenvalue
Max-Eigen 5% Critical Prob. **
Statistic
Value
72.71869
46.23142
0.0000**
62.05096
40.07757
0.0001**
35.84196
33.87687
0.0288**
28.37952
27.58434
0.0395**
20.02411
21.13162
0.0708
6.074162
14.26460
0.6037
0.084081
3.841466
0.7718

RGDP
222.1735
125.6154
0.0000**
MOSS
152.4548
95.75366
0.0000**
RINTR
90.40383
69.81889
0.0005***
REXCH
54.56187
47.85613
0.0103**
CPI
26.18235
29.79707
0.1234
BR
6.158243
15.49471
0.6768
PRIMEL
0.084081
3.841466
0.7718
Source: Researcher’s Computation 2017
Trace test indicates 4 co-integrating equation(s) at the 0.05 level
** denotes rejection null of the hypothesis at the 0.05 level
** Makkinnon-Haug=Michelis (1999)p-values
*(**) denotes rejection of the null hypothesis at 5% (1%) significance level.

The empirical results of unrestricted Co-integration rank test (Trace and Maximum Eigen Value) were applied to
investigate the long run equilibrium relationship between the variables (RGDP, MOSS, RINTR, REXCH, CPI, BR
and PRIMEL) in the estimated model. The table revealed that four (4) co-integration in the model as revealed by
both the Trace statistic and Maximum Eigen statistic. This implies that the variables employed in the have long run
equilibrium relationships and thus the null hypothesis of no co-integration is rejected for the model.
The Empirical Result of Fully Modified Ordinary Least Square Approach
Table 3 Fully Modified Least Square Results
Dependent Variable: RGDP
Variable

Coefficient

Std. Error

t-Statistic

Prob.

MOSS
RINTR
REXCH
CPI
BR
PRIMEL
C

0.863000
-0.717568
0.591792
0.010617
-0.512309
0.033752
2.329508

0.201467
0.208650
0.301428
0.001215
0.190108
0.009658
0.267845

4.216543
-3.439060
1.963294
8.736929
-2.694831
3.494556
8.697224

0.0027
0.0551
0.2233
0.0000
0.0894
0.0022
0.0000

R-squared
Adjusted R-squared
S.E. of regression
Durbin-Watson stat

0.925748
0.904533
0.244870
1.918276

Mean dependent var
S.D. dependent var
Sum squared resid
Long-run variance

3.756021
0.792517
1.259191
0.038008

Source: Researcher’s Computation, 2017
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The able above revealed the FMOLS for the model. Its reveals that there exists direct significant relationship between
money supply (MOSS) and real economic growth (RGDP) in the estimated and it is statistically significant at 5%
level. The coefficient of MOSS of 0.863000 implies that 1% increase in money supply will lead to about 86 percent
increase in economic growth in Nigerian economy; this empirical result is consistent with our a- priori proposition in
the estimated model. However, there exist an indirect insignificant relationship real interest rate and economic growth
in the model. The coefficient of real interest rate which is -0.717568 means that 1% increase in real interest rate will
bring around 72% decrease in economic activities in Nigeria. The macroeconomic implication of this is that a policy
which drives interest rate up discourages investment and reduces economic growth.
Furthermore, real exchange rate (REXCH) has a positive but insignificant effect on health and economic growth in
the estimated model (Bhargava et al, 2010). This implied that 1% increase in real exchange rate will bring about
60% increases in economic growth in Nigeria with a probability value of 0.2233. Also, consumer price index (CPI)
has a direct and significant impact on economic growth implying that 1% increases in CPI will bring about 1%
increase in economic growth. Also, Bank Rate (BR) documented an indirect and insignificant impact on economic
growth with a coefficient value of -0.512309 which implies that 1% increase in bank rate will results in 51% fall in
economic growth in Nigeria between 1980 and 2016. The outcome of this is that a monetary policy that increases
bank rate discourages both domestic and foreign investment with undesirable effect on economic growth. Finally,
it was revealed that there exists a direct and statically significant relationship between lending rate and economic
growth with a coefficient of 0.033752 which implies that a policy to encourage lending and investment will bring
about a significant increase in economic growth
The adjusted R2 of the model is highly peg at 0.904533 which implies that money supply (MOSS), real interest rate
(RINTR), real exchange rate (REXCH) consumer price index (CPI), bank rate (BR) and prime lending rate
(PRIMEL) are good predictor of economic growth the variables causes about 90% systematic variation on economic
growth (RGDP) over the observed years in Nigeria, while the remaining 10%variation in economic growth is
accounted for by variables not captured in the model. The Durbin Watson statistics of 1.918276reveals that there
absence of auto-correlation in the model since it is within the acceptance region of 1.5 and 2.5.

V CONCLUSION
The study evaluates the impact of Central Bank of Nigeria monetary policy in promoting health and economic
growth in Nigeria. Findings revealed that the variables employed in the study have significant impact on health and
economic growth in Nigeria. It was also revealed that during the period under study, the Central Bank of Nigeria
had adopted diverse policy thrust through the use of different monetary policy instruments and it could be seen that
the variables (money supply, real interest rate, real exchange rate, consumer price index, bank rate and prime lending
rate) are key in maintaining both internal and external balance in the economy. It is glaring that isolating the effect
of CBN policy on health and economic growth and development is usually difficult as monetary stability form a
viable macroeconomic policy to enhance long term growth and development in the economy. Based on this, it is
recommended that the healthcare industry and financial market in Nigeria should be strengthened by formulating
policies aimed at providing rooms for low real interest rate to raise the level of both human capital and investment
capital in Nigeria, Viable and robust policies should be formulated towards stimulating healthcare sector, economic
activities and investment while providing stable and enabling macroeconomic environment for proper functioning
of businesses and hospitals. Moreover, the monetary authorities should be able to carry out their functions
autonomously as frequent intervention could jeopardize their activities. Finally, efforts should be geared towards
further development of the money market, which is very crucial for the effective application of the open market
operations under the system of indirect control.
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Abstract- Students’ academic achievement in Physics is
generally influenced by many factors among which are
system, student and parental factors etc. This study
examined the influence of students’ interest in Physics
and class size on students’ academic achievement in
Physics. Descriptive survey design with a study sample
of 150 S.S.III Physics students were used in this study.
Students’ previous examination result and questionnaires
were used as instruments of data collection. Collected
data were analyzed using Pearson correlation and
multiple regression analysis at 0.05 level of significance.
The results revealed: (i) a significantly positive
relationship (r = 0.58) between students’ Interest in
Physics and their academic achievement; (ii) a
significantly positive relationship (r = 0.51) between
class size and students’ academic achievement in
Physics; (iii) a statistically significant positive composite
relationship (R = 0.635, F(0.001) = 603.429) between
students’ interest in Physics and class size (predictors),
and students’ academic achievement in Physics; (iv)
students’ interest in Physics and class size jointly
contributed and influenced academic achievement to
about 40.3 % (R2 = 0.403); (v) students’ interest in
Physics and class size contributed about 58.4 % (β =
0.584, Sig. = 0.000) and 51.1 % (β = 0.511, Sig. = 0.000)
respectively, to students’ academic achievement in
Physics. It is recommended that stakeholders should put
more effort into improving students’ interest in sciences
and as well, ensure that the class size is reduced to
teacher-students ratio of 1:35.
Keywords: Physics, Students’ interest, Class size and
Academic achievement
I. Introduction
Physics as a physical science entails both
practical and theoretical aspects, as well as mathematical
and non-mathematical aspects as in mathematics and
engineering [23]. It is a basic science with experimental-

based principles and concepts which are applied in other
aspects of science like computer, chemistry, biology
leading to scientific and technological development.
Thus, the quality of our Physics education is important
for us to monitor if must progress in the course of our
human activities such as political, medicine, building,
agriculture, pharmacy, engineering, social, economic
among others. In fact, the quality of our Physics
education can be used as a measure of our technological
development; hence, the generally observed poor
achievement of students in school Physics needs to be
examined.
Academic achievement can be defined as an
academic result or numerical score obtained within an
educational exercise of teaching and learning after
undergoing a due process of examination or test.
Specifically, it is a measure of the extent to which
educational objectives has been attained. Academic
achievement can also be defined as the observed and
measured aspect of a student‘s mastery of skills and
subject contents as measured with valid and reliable test
[16], while [26] described academic achievement as the
ability of the student to study and remember facts and
being able to communicate his knowledge orally or in
written form even in an examination condition. It is
generally used to determine how well an individual is
able to assimilate, retain, recall and communicate his
knowledge of what has been learnt.
Students’ Interest and Academic Achievement
Interest is an emotional state of a person
prompting such person to cognitively engage in learning
activities and seriously desiring to know. In another
opinion, [9] viewed interest as a condition in which an
individual associates the essence of certain things or
situation with his needs or wants. Interest is also defined
as specific predispositions of individuals which can
develop over longer periods of time [19].
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Interest is often thought of as a process that
contributes to learning and achievement [12]. It has been
opined that academic interest can help students of natural
sciences deal with learning struggles and achieve high
performance [15]. In another study, interest was observed
to correlates with and significantly predicted
achievement [30] but [25] in their study of interesteducational success link using both cross-section and
panel data, observed that there is little support for the
idea that prior interest in school has a bearing on future
educational success.
Students’ interest in learning has been observed
to correlate significantly and positively to academic
achievement; thus, interest in learning significantly
predicts their academic achievement [26]. Further study
showed that the higher the levels of interest of individual
students in natural science subjects, the higher the
achievement in those subjects [17]. Similarly, [5]
observed significant relationship between students’
academic interest and achievement in Chemistry. Like
others, [13] revealed that academic interest has a
statistically significant positive impact on students’
academic achievement. They also found that the
relationship between academic interest and achievement
is much stronger in natural sciences than in other
disciplines. To buttress it all, students’ performance in
science subjects was observed to be determined among
others, by the students’ level of interest toward those
science subjects [21] as cited in [17].
Class size and Academic Achievement
Class size can be defined as the number of
students in a class at a given specific time undergoing
teaching and learning instructions of a teacher. In a
similar version, [1] defined class size as the number of
students per teacher in a given class. In Nigeria, small
class size is very common in private schools while large
class size is a peculiar feature in public schools because
the government does not usually invest in public school
developments. The general consequences based on
experience is that teaching and learning in large class
sizes is not usually interesting (compared to small class
sizes) with teachers unable to teach, explain and evaluate
concept effectively to the best of students’
understanding,
hence
the
students’
academic
achievement is affected. However, [8] stated that class
size affects the level of understanding of the students
since the teacher will not have full attention on every
student in the classroom. Their research studies revealed
that both large and small class size affects student’s
performance.
Literatures concerning the effect of class size on
students’ academic achievement have indicated

218

inconsistent findings. Research studies have shown that
class size has insignificant influence or relationship with
academic performance of students [2], [22]. In another
study, [7] observed that smaller class size was not found
to have a consistently positive effect on student
achievement, but that the result does not mean that the
positive benefits of smaller class size were not present,
while [6] observed a relatively moderate inverse
correlation between class size and student achievement.
Large class sizes have been observed to negatively
affects and impacts students’ academic performance and
learning [24], [28], [31] and are less preferable to small
class sizes for better academic achievement of students
[31]. It was further emphasized that students’ scores in
large classes do not translate to actual performance and
this could have adverse effect on them in external
examinations [28].
Other studies have found a positive link
between student achievement and class size [20] and
have indicated that as class sizes increase, student
learning and achievement decreases [29], [3], [10], [27]
cited in [28]. Again, [14] observed negative relationships
between class size and student load with student
outcomes. They further revealed that class size and
student load primarily influence student outcomes and
that reducing class sizes will lead to significant
improvements in student outcomes. Studies also
confirmed that in smaller classes, time spent on
classroom management was decreased which led to
improvement in academic achievement [11] cited in [7].
In another pattern, [4] observed a significant difference
in the academic performance of secondary school
students based on class size, with students in large
classes performing better than their counterparts in
smaller classes. Similarly, [18] observed that students in
larger classes performed the same or better than students
in smaller classes.
Statement of Problem
The regular under-achievement of students in
science especially physics in both secondary and tertiary
schools are a major concern for all stakeholders in
education sectors. This has lead to several thought and
theories as to why this failure has become so regular,
increasing instead of decreasing. This has, however
necessitated this study to ascertain whether or not
students’ interest in Physics and class size can likely
minimize the observed failure.
Purpose of the Study
The purpose of this study is to examine the
predictive ability of students’ interest in physics and
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class size on students’ academic achievement in physics.
It also intend to determine the relationship between
students’ interest in physics and their academic
achievement in physics, as well as the relationship
between class size and students’ academic achievement
in physics. In a similar manner, this study will also
investigate the joint and relative contributions of
students’ interest in physics and class size to students’
academic achievement in physics.
Research hypotheses
The following null hypotheses were raised.
Ho1: There is no significant relationship between
students’ interest in Physics and their academic
achievement in Physics.
Ho2: There is no significant relationship between class
size and academic achievement of students in Physics.
Ho3: There is no significant composite contribution of
students’ interest in Physics and class size to academic
achievement of students in Physics.
Ho4: There are no significant relative contributions of
students’ interest in Physics and class size to academic
achievement of students in Physics.
II. METHODOLOGY
This study used ex-post facto descriptive survey
design method. The target population consists of all
Senior Secondary III (SS III) Physics students in all
public senior secondary schools in Odeda Local
Government area, Abeokuta, Ogun state, Nigeria. The
study samples consist of one hundred and fifty (150)
Physics students (made up of 95 boys and 55 girls)
drawn from three randomly selected secondary schools in
the local government area of study. Fifty (50) students
each were picked from each of the three selected
secondary schools in the Local Government area. SS III
students were used in this study because they are the
most experience students with highest level of academic
curriculum coverage in the schools.
The instruments used for data collection are SS
III First term result sheets and Students’ Interest-Class
Size Scale (SICSS). The SS III First term result sheets
contain the first term examination scores of SS III
Physics students and represent their academic
achievements. The SICSS is a questionnaire made up of
sections A, B and C. Section A contains bio-data
information of the sample students, while sections B and
C consists of ten (10) items each, designed to obtain
information on students’ interest in Physics and Physics
class size, respectively. The response options to the
SICSS items were based on the likert-scale of Strongly
Agree (SA = 4 points), Agree (A = 3 points), Disagree
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(D = 2 points), and Strongly Disagree (SD = 1 point).
This leaves sections B and C of the SICSS with a
maximum score of 40 points, each. The questionnaire
was validated by experts, subjected to Cronbach alpha
reliability test and a reliability coefficient of 0.78 was
obtained. The questionnaire was administered to the
study students and allowed to answer under strict
examination conditions to avoid sharing of ideas among
one another.
The research hypotheses were analyzed using
mean, standard deviation, Pearson product moment
correlation, Analysis of variance (ANOVA) and multiple
regression analysis at 0.05 level of significance. The SS
III First term examination scores (academic
achievements) were converted to over 40 (i.e maximum
score of 40) to help easy analysis of the questionnaire
data with the students’ academic achievements.
III. RESULTS AND DISCUSSION
Ho1: There is no significant relationship between
students’ interest in Physics and their academic
achievement in Physics.
Table 1: Pearson correlation analysis results for
Students’ Interest - academic achievement relationship
Variable
N
Mean SD
R
Sig.
Student
Interest
150 25.13 5.99 0.58* 0.001
in Physics
Academic
150 21.65 3.14
Achievement
* Correlation is significant at 0.05 level (2-tailed)

Table 1 shows the results of correlation analysis
conducted for the relationship between students’ interest
in Physics and their academic achievement in Physics.
The result indicated that there is a positive significant
relationship (r = 0.58) between students’ Interest in
Physics and their academic achievement in Physics.
Hence, the null hypothesis is rejected. In general
situation, Physics being somehow abstract and
mathematically requires students’ interest otherwise,
excelling in it can be really difficult. Experience has
shown that majority of students who excelled in Physics
had interest in it or basically in sciences. In other words,
assessment of students’ interest in Physics can be used to
predict academic achievement of students in physics.
Ho2: There is no significant relationship between class
size and academic achievement of students in Physics.
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Table 2: Results of Pearson correlation analysis for class
size - students’ academic achievement relationship
Variable
N
Mean SD
r
Sig.
Class Size
150 31.57 5.60 0.51* 0.004
Academic
150 21.65 3.14
Achievement
* Correlation is significant at 0.05 level (2-tailed)

Model
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Sum of
Square

Df

Mean
Square

F

Sig.

Regression 1306.657 2 653.329 603.429 0.001
Residual
159.156 147 1.083
Total
1465.813 149
Dependent Variable: Achievement, Predictors: (Constant), Class Size,
and Students’ Interest in Physics

Ho3: There is no significant composite contribution of
students’ interest in Physics and class size to academic
achievement of students in Physics.

Table 3b shows the results of the ANOVA
analysis conducted to determine the significancy of the
relationship and contribution of both students’ interest in
Physics and class size (predictors) to academic
achievement of students in Physics. The table shows an
F(0.001) value = 603.429 at 0.05 significant level. This
result indicates a statistically significant relationship
between students’ interest in Physics and class size
(predictors) and the academic achievement of students in
Physics. Similarly, the F-value (603.429) indicates that
the composite contribution of students’ interest in
Physics and class size (predictors) to academic
achievement of students in Physics is significant. In
essence, both students’ interest in Physics and class size
(predictors) can reasonably be used estimate students’
academic achievement in Physics.

Table 3a: Model summary results of relationship in
Multiple Regression Analysis
Model Summary

Ho4: There are no significant relative contributions of
students’ interest in Physics and class size to academic
achievement of students in Physics.

Table 2 indicates the results of correlation
analysis conducted for the relationship between class size
and students’ academic achievement in Physics. Just like
in table 1, this result showed a positive significant
relationship (r = 0.51) between class size and students’
academic achievement in Physics. Hence, the null
hypothesis is also rejected. This may have implied that
an increase in class size leads to an increase in students’
performance, or vice versa. Based on this result, one can
opined that thorough assessments of class size in Physics
learning can be used to predict academic achievement of
students.

Model
1

R

R2

0.635 0.403

Adjusted
R2

Std. Error of
Estimate

0.401

1.041

Predictors: (Constant), Class Size, Students’ Interest in Physics

Table 3a shows the results of the multiple
regression analysis conducted to determine the combined
contribution of students’ interest in Physics and class size
to academic achievement of students in Physics. As
indicated by the table, the regression coefficient, R =
0.635 indicates that a significantly positive composite
relationship exist between the students’ interest in
Physics and class size (predictors) and academic
achievement of students in Physics. Likewise, the
regression’s coefficient of determination, R2 = 0.403
indicates that both students’ interest in Physics and class
size jointly contributed and influenced academic
achievement to about 40.3 %, while the remaining 59.7
% may be due to other factors not included in this study.
Table 3b: ANOVA results for level of significance in
Multiple Regression Analysis

Table 4: Coefficients results in the Multiple Regression
Analysis
Model

Unstandard.
Coefficients
B

Constant 5.642
Students’ 0.278
interest
Class size 0.286

Std.
Error

Standard
Coeff.

T

Sig.

Beta

0.492
0.019

0.584

11.471 0.000
14.949 0.000

0.020

0.511

14.410 0.000

Dependent Variable: Achievement

Table 4 shows the resultant coefficients in the
multiple regression analysis conducted to determine the
relative contribution of students’ interest in Physics and
class size to academic achievement of students in
Physics. As indicated by the table, students’ interest in
Physics (β = 0.584, t = 14.949, Sig. = 0.000) and class
size (β = 0.511, t = 14.410, Sig. = 0.000) have
statistically significant positive effects on students’
academic achievement in Physics. In other words,
students’ interest in Physics and class size contributed
about 58.4 % and 51.1 % respectively, to students’
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academic achievement in Physics. However, based on
this result students’ interest in Physics contributed more
to students’ academic achievement in Physics than class
size.
IV. CONCLUSION
Results from this study revealed that both
students’ interest in physics and class size separately
exhibited a significantly positive relationship (Students’
interest–academic achievement, r = 0.58; Class size–
academic achievement, r = 0.51 at 0.05 significant level)
with academic achievement in physics. The study also
showed a statistically significant composite relationship
(R = 0.635) between students’ interest in Physics and
class size (predictors) and academic achievement of
students in Physics. The study further showed that both
students’ interest in Physics and class size jointly
influenced academic achievement in Physics by 40.3 %,
while the remaining 59.7 % may be due to other factors
not included in this study. Likewise, students’ interest in
Physics and class size contributed about 58.4 % and 51.1
% respectively to students’ academic achievement in
Physics, indicating that students’ interest in Physics
contributed more than class size to students’ academic
achievement in Physics. In essence, both students’
interest in Physics and class size can reasonably predict
academic achievement of students in Physics.
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V. RECOMMENDATION
Based on the observations of this study, the
following recommendations are made:
1. School authorities, Parents and teachers should put
in great effort in ensuring that students develop
quality interest in sciences through several
motivational means.
2. Educational
authorities
should
work
on
implementing teacher-students ratio of 1:35.
3. More schools, classrooms and lecture rooms should
be built to accommodate rising population of
students and enhance teaching-learning activities.
4. Government and Educational authorities should
organize workshops for teachers on importance
students’ interest and class size for optimum
students’ achievement.
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Background and objectives: The occurrence of trauma fractures is growing due to increased means of
transport, bad roads, and resistance to road safety legislation. Adequate knowledge on the involvement of
various parts of the body in trauma will assist in planning for the management of these fractures. This
prospective study was performed to determine the etiology and frequency of bones affected.
Patients and methods: The study was designed to be a Prospective and Observational study and was
conducted for six months (August 2019 to February 2020) and was conducted in the Department of
Orthopedics of Malla-Reddy Narayana Multi-specialty Hospital.
Results: A total of 258 cases were analyzed. The male to female ratio was 2.03:1. The age groups of 2130 are highly affected which accounted for 28.29%( 73 cases). The most common cause for fractures is
due to road traffic accidents(motor vehicle and pedestrian) which accounted for 43.19%(111 cases). The
most common bone affected was femur which accounted for 22.4 %(58 cases)
Conclusion: This research shows that road traffic collisions are still a major cause of different types of
bone injuries. Fractures due to trauma are rising all the time and the middle age group population was the
most affected. So this study could help the authorities to design strategies to reduce the incidence of
fractures.
Keywords: epidemiology, fractures, age.
INTRODUCTION: Musculoskeletal injuries are a major public health problem globally, contributing a
large burden of disability, suffering, and mortality.[1] The World Health Organization (WHO) global
burden of disease estimated that the combined rate of extremity injury from fall and road traffic crashes
(RTCs) ranged from 1000 to 2600 people per 100,000 per year in low- and middle-income countries.[1]
The fraction of global death due to injuries was estimated by WHO to be 9.6%. [2] .The most common
cause for fracture in India is road traffic accidents. Apart from an increasing urbanization throughout
Asia, there has also been an increase in the proportion of the elderly population due to an increase in
average life span.[3],[4]
Disregard for safety while driving, working, and performing daily activities can result in physical
traumas. Moreover, treatment and rehabilitation are associated with psychological problems, severe
morbidities, disabilities, and mental damages. Also, these traumas impose a significant financial burden
on individuals and societies. [5]
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Our aim therefore was to investigate the epidemiology of fractures in patients of all age groups of either
gender and to evaluate the causes for different types of fractures. Then also to evaluate type of bones
affected by cause and to show different type of bones affected according to age groups.
Patients and methods: This was a prospective research conducted for 6 months (August 2019 to
February 2020). The inclusion criteria were patients of all age groups of either gender and patients
presented with one or more fractures.
The data was collected from the medical records of the patients in orthopedics unit of the hospital. The
data gathered include bio data of the patients, history of injury. The injured part of the body was
examined and investigated. All these details are recorded in the pro-forma.
Analysis of data was done by using statistical analysis software version 9.4, and the data was presented in
frequency tables and graphs.
GENDER
F
N

All

M
%

N

%

N

%

AGE
1-10

3

1.16

1

0.39

4

1.55

Results: During the study period, a total of 300 cases were collected and 258 were included based on
inclusion and exclusion. The males are highly affected than females with a ratio of 2.03:1. The middle age
group individuals are most commonly affected.
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11-20

6

2.33

16

6.20

22

8.53

21-30

17

6.59

56

21.71

73

28.29

31-40

10

3.88

29

11.24

39

15.12

41-50

14

5.43

29

11.24

43

16.67

51-60

16

6.20

17

6.59

33

12.79

61-70

13

5.04

17

6.59

30

11.63

71-80

5

1.94

6

2.33

11

4.26

>80

1

0.39

2

0.78

3

1.16

All

85

32.95

173

67.05

258

100.00

Table 1: Distribution according to gender and age-group.
25.00%

20.00%

15.00%
F
10.00%

M

5.00%

0.00%
`1-10

`11-20

21-30

31-40

41-50

51-60

61-70

71-80

>80

Figure 1: Graphical representation of distribution according to gender and age-group.
In this study, the most common causes for fractures were analyzed, of which fractures due to
RTA marked the highest followed by self-skid
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10228

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

CAUSE

226

FREQUENCY(N)

PERCENTAGE (%)

Assault

14

5.45

Fall From Height

21

8.17

3

1.17

Pedestrian

14

5.45

Motor vehicle

97

37.74

Self Skid

63

24.51

Sport

16

6.23

Work Site

29

11.28

Osteogenesis Imperfecta

Table 2: Etiology of fractures seen the study.

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00%

37.74%

24.51%

5.45%

11.28%

8.17%

6.23%

5.45%
1.17%

Figure 2: Graphical representation of Etiology of fractures.
In this study, the bones affected were analyzed, of which femur marked the highest followed by multiple
bones (i.e. two or more bones).

BONES AFFECTED

FREQUENCY(N)

PERCENTAGE (%)

14

5.43

Ankle
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11

4.26

Femur

58

22.48

Humerus

26

10.08

Multiple bones
Patella

48

18.61

17

6.59

Pelvic

17

6.59

Radius/Ulna

14

5.43

Ribs

1

0.39

Spine

10

3.88

3

1.16

29

11.24

Tarsals/Meta-tarsals

97

14

3

14

Total

21

Tibia/Fibula

257

Clavicle/Scapula

29

3.88

16

10

63

Carpels/Meta-carpels

Table 3: Distribution of different types of bones affected in the enrolled subjects.

22.48%

25.00%

17.83%

20.00%
15.00%
10.00%
5.00%

11.24%

10.08%
5.43%

6.59% 6.59%
3.88% 4.26%

5.43%

3.88%
0.39%

1.16%

0.00%

Figure 3: Graphical representation of types of bones affected in the study.
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17
16
48
26
58
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10
14
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Table 4: Showing different types and number of bones affected by cause.
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4
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3
1
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0
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0
1
3
5
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1
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CLAVICLE/
SCAPULA
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IMPERFECTA

FEMUR

3

HUMERUS
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FALL FROM HEIGHT
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RADIUS/ULNA
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RIBS
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1
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study has shown that the most common cause for femur fractures was self skid. While
motor vehicle was the most common cause for multiple bones, humerus, clavicle/scapula,
patella, radius/ulna, ribs, tibia/fibula as shown in table 4.
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In this study, distribution of bones affected according to age group was analyzed, in which age
group (18-50) is highly affected with N=174 and percentage affected is 67.70% and in this age
group patients femur(13.23%) is the most affected bone followed by multiple bones(12.84%) as
shown in table 5.
AGE

Distribution of bones affected according to
age group

1-17
N

All

18-50
%

N

%

>50
N

%

N

%

.

.

7

2.72

7

2.72

14

5.45

CARPELS/METACARPELS

1

0.39

7

2.72

2

0.78

10

3.89

CLAVICLE/SCAPULA

1

0.39

7

2.72

3

1.17

11

4.28

FEMUR

.

.

34

13.23

24

9.34

58

22.57

HUMERUS

1

0.39

17

6.61

8

3.11

26

10.12

MULTIPLE BONES

3

1.17

33

12.84

12

4.67

48

18.68

PATELLA

.

.

15

5.84

1

0.39

16

6.23

PELVIC

.

.

8

3.11

9

3.50

17

6.61

RADIUS/ULNA

.

.

12

4.67

2

0.78

14

5.45

RIBS

.

.

1

0.39

.

.

1

0.39

SPINE

.

.

8

3.11

2

0.78

10

3.89

TARSALS/METATARSALS

.

.

3

1.17

.

.

3

1.17

TIBIA/FIBULA

1

0.39

22

8.56

6

2.33

29

11.28

TOTAL

7

2.72

174

67.70

76

29.57

257

100.00

BONES AFFECTED
ANKLE

Table 5: showing incidence of bones affected by age group
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2.33
TIBIA/FIBULA

1.17

0

0.78
SPINE

3.11

0
0

RIBS

8.56

0.39
0

TARSALS/METATARSALS

0

PELVIC

>50
18-50

0.39
`1-17
0.78

RADIUS/ULNA

4.67

0
3.5
3.11

0
0.39

PATELLA
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5.84

0
4.67

MULTIPLE BONES

12.84

1.17
3.11

HUMERUS

0.39

6.61
9.34

FEMUR

0
1.17

CLAVICLE/SCAPULA

0.39
0.78

CARPELS/METACARPELS

ANKLE

0.39

0

13.23

2.72

2.72
2.72
2.72

Figure 4: Graphical representation of distribution of bones affected according to age group.
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In this study, Incidence of causes of fractures according to age group was analyzed, in which age
group (18-50) is highly affected with N=174 and percentage affected is 67.70% and these age
group individuals are mostly affected due to motor vehicle accidents(28.40%) followed by selfskid(10.89%). In the age group (>50) individuals are mostly affected due to self-skid (13.23%).

AGE
Incidence of causes of fractures
according to age group

1-17
N

18-50

%

N

>50

%

N

All

%

N

%

CAUSE
ASSAULT
FALL FROM HEIGHT
OSTEOGENESIS
IMPERFECTA
PEDESTRIAN
MOTOR VEHICLE
SELF SKID
SPORT
WORK SITE
All

.

.

14

5.45

.

.

14

5.45

.

.

16

6.23

5

1.95

21

8.17

2

0.78

1

0.39

.

.

3

1.17

.

.

13

5.06

1

0.39

14

5.45

1

0.39

73

28.40

23

8.95

97

37.74

1

0.39

28

10.89

34

13.23

63

24.51

2

0.78

11

4.28

3

1.17

16

6.23

1

0.39

18

7.00

10

3.89

29

11.28

7

2.72

174

67.70

76

29.57

257

100.00

Table 8: Incidence of causes of fractures according to age group.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10228

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

233

28.4

`1-17
18-50
>50

8.95
6.23

5.45
0

0

0

1.95

13.23
10.89
7

5.06
0.78
0.39 0

0

0.39

4.28
0.39

0.39

0.78 1.17

3.89
0.39

Figure 7: Graphical representation of incidence of causes of fractures according to age
group.

Discussion:
By gender-wise distribution, it was revealed that male predominance over female patients. These
findings show that males are more involved in rigorously and risky activities than females. This
finding is similar to those reported by thanni and kehinde and nigm et al. in nigiria.[6]
By correlating age and gender it was found that males of age group 21-30 accounted for the
highest number of fractures 21.71% followed by age group 31-40(11.24%) and 41-50(11.24%). In
females, 21-30 age group individuals have the highest proportion of 6.59% followed by 41-50 age
group individuals of 6.20%.
In this study it is seen that fractures of long bones of lower-limbs accounted for 33.72% of all the
fractures. These findings are not similar to those reported by Ebong in ibadan where upper-limb
fractures were more common than the lower limb fractures.[7]
The femur is usually at high risk of fracture in road traffic accidents and self skid accounted for
58(22.48%) followed by multiple bones i.e. either two or more bones affected in trauma, with a
proportion of 48(18.61) and tibia/fibula accounted for 29(11.24%), Humerus 26(10.08%), Patella
17(6.59%), pelvic 26(10.08%), Ankle 14(5.43%), radius/ulna 14(5.43%), clavicle/scapula 11(4.26%),
spine 10(3.88%), carpels/metacarpals 10(3.88%), tarsals/metatarsals 3(1.16%), ribs 1(0.39%).
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In this study it is seen that the most common cause for major fractures was due to road traffic
accidents and this accounted for 43.19%. This may be due to an increase in means of
transportation, bad roads and avoiding or unfollowing traffic signals, hence there is a need for
trauma prevention by implementing strict traffic rules and providing better roads. This finding is
nearly similar to that reported by solaberu et al.[8]
Motor vehicle accidents are the common cause for major fractures accounted for 97(37.47%), self
skid 63(23.51%), worksite 29(11.28%), fall from height 21(8.17%), sports injury 16(6.23%), assault
14(5.45%), pedestrian 14(5.45%), osteogenesis imperfecta 3(1.17%).
By correlating age group with types of bones affected it was found that femur (13.23%) is the
most affected bone in 18-49 age group individuals followed by multiple bones(12.84%). Next to it,
also femur is the most affected bone in greater than 50 age group individuals. In 1-17 age group
individuals multiple bones are affected with a proportion of 1.17%.
By correlating age group with type of cause it was found that motor vehicle accidents (28.4%) are
the most common cause for fractures in 18-49 age group individuals followed by self
skid(10.89%). But in individuals in the age group greater than 50 years, self skid(13.23%) is the
most common cause for fractures. This may be due to carelessness and decreased strength in
older age individuals. Sport injury(0.78%) and osteogenesis imperfecta(0.78%) are the common
cause for fractures in 1-17 age group individuals.
Conclusion: In this study, the overall incidence of fractures and the etiology of fractures have
been identified. These findings suggested that particular prevention programs are needed to
decrease the incidence of fractures.
The frequency of patients with the most common type of bone affected(femur) and cause of
fracture(RTA) admitted in orthopedic ward of the hospital was gradually increased in males and
females of age-group(18-50) individuals which constitutes the major workforce of the country and
this will cause a great loss to the family as well.
The major cause of fractures in elderly patients of either gender is due to self-skid. So proper care
should be taken while moving around and relevant diet plans should be followed to maintain
required bone density.
So this study could help the authorities to design strategies to reduce the incidence of fractures.
We also believe that this study would serve as a template for future health care planning towards
the management of these fractures.
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Abstract- City management in the future, of course, will be
increasingly complex due to the rate of population growth,
urbanization, the limited number of natural resources, and other
factors. One solution to deal with this problem is the application
of the smart city concept, namely a city development model that
has high effectiveness and efficiency functions with the support of
technological developments. Smart city consists of many
dimensions, one of which smart water, which is mostly initiated
by cities including the city of Bandung. The purpose of this
research is to confirm the model and get the index value of smart
water readiness in the city of Bandung. The water cycle (raw water
resources, production, distribution, consumption of clean water
and waste water collection and treatment) plays an integral part of
the urban system, which affects every pillar of urban society and
its functions, produces energy ,supports tourism ,ensures the
realization of environmental health and humans, and ultimately
can trigger the development of the local economy (ITU-T, Smart
Water In Cities,2014).Indirectly increasing convergence such as
encouraging urban growth.[1]
According to its population, Bandung ranks fourth in
metropolitan cities the largest in Indonesia and the first in West
Java. Based on data from the City Statistics Agency Bandung
(bandungkota.bps.go.id) Bandung city has an area of 167.31 km²
with a population of 2.47 million people, a density of 15,713
people / km² [2]. this population density certainly raises the
problem as well as the opportunity of structuring the city. This is
demanding Bandung city government to make development
efforts and urban development smarter way.
This research is a mix method research, namely explorative
research in the form of data retrieval using analytic data and
descriptive research through data search to obtain an index.
Descriptive data collection was carried out by searching for best
practice data and secondary data which were confirmed through
interviews with informants. This resources person was chosen to
use the quadruple helix concept: government, business player,
researches/expertise in the field of smart water and water service
users. Analytical data carried out relates to indicators that have the
highest and lowest levels, with the aim of comparing data taken
broadly with selected data taken. This research found the index of
readiness of smart water in the city of Bandung is number 51,05,
where this value indicates that the level of readiness of smart water
in Bandung City is bad, there are still many short comings. The
highest index obtained is water quality and the lowest index,
which is dam protection.

Index Terms- Smart city, Smart Water, Water Cycle, Index.

I. INTRODUCTION

A

ccording to its population, Bandung ranks fourth in
metropolitan cities the largest in Indonesia and the first in
West Java. Based on data from the City Statistics Agency
Bandung (bandungkota.bps.go.id) Bandung city has an area of
167.31 km² with a population of 2.47 million people, a density of
15,713 people / km². this population density certainly raises the
problem as well as the opportunity of structuring the city. This is
demanding Bandung city government to make development
efforts and urban development smarter way.
Bandung as one of the major cities in Indonesia, initiated the
concept of smart cities management. There are ten priority areas
that applied to the Smart City of Bandung: governance, education,
transportation, energy, health, environment, security, society,
finance, and trading [3]. Smart water is a dimension of smart city.
Water cycle (raw water resources, production, distribution,
consumption of clean water as well wastewater collection and
treatment) plays an integral part of the urban system,, which is
affect every pillar of urban society and its functions, produce
energy, support tourism, ensure the realization of environmental
and human health, and finally can trigger local economic
development (ITU-T, Smart Water in Cities, 2014) indirectly
increases convergence as it encourages urban growth. According
to The United National 54% of the world's population currently
lives in urban areas. It is estimated that the population urban areas
will increase from 3.6 billion in 2011, to 6.3 billion in 2050, where
90% increase in population concentrated in Asia and Africa
(World Urbanization Prospects: The 2014 Revision, Highlights).
ITU-T, Smart Water,2014,notes there are 4 risks that will arise,
namely: the risk of shortages (including drought),the risk of water
inadequate risks of overload (including flooding) and the risk of
damaging system resilience water. To address these risks the water
management authority must focus on:[4]
1.
Raw water management : the diversion of raw water
needed to facilitate maintenance and distribution of the
population of this city.
2.
Manage water supply: availability of water needs for
various sectors in urban environments, including
residential, commercial and industrial.
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Drainage management: provision of urban drainage
through pipelines is important to maintain public health
and prevent flooding.
Waste water treatment: the provision of wastewater
treatment is needed to ensure environmental protection.

II. RESEARCH OBJECTIVES AND QUESTION
Objective this research is to measuring readiness index smart
water in Bandung fulfillment of requests for adequate water
supply and sanitation is one of the challenges faced urban
government in this case the city of Bandung. The research
questions of this study are as follows:
1.
How does the secondary data from best practices
related to variables and indicators to measure Bandung smart
water readiness index?
2.
How does the secondary data from Bandung related to
variables and indicators to measure Bandung smart
water readiness index?
3.
In accordance to the experience, feeling, and insight of
respondents, as well as based on secondary data of
Bandung and best practices, how much are the values
of variables and indicators to measure Bandung smart
water readiness index?
4.
Based on the index in point 3. how is the level of
readiness of Bandung related implementation of smart
water?
5.
Based on the index ranks obtained, how the results
of the comparison of analytic data with the
assessment of smart water index?
6.
What can be done by stakeholders of Bandung in order
to implementing the city of Bandung as a smart city
in terms of smart water variables?.

III. THEORITICAL FOUNDATIONS
Smart Water can be characterized as a system with "automation",,
fast response times or the ability to capture information in realtime, the ability to transmit data between locations and data
processing facilities, and for data to be interpreted and presented
to utilities and end users ( OECD, 2012). Smart water combines
both innovation, ICT and water management (non-technology).
With Smart Water Management (SWM) can monitor water
resources, diagnose problems, improve efficiency and accelerate
coordination to provide sustainable water supply (ITU, 2014 ;
Heland et al., 2015) can be illustrated as shown in Fig 1.[5]

Figure 1 : The Concept of Smart Water Management
According to ITU 2014 & Heland, et al. 2015
SWM (Smart Water Management) is a future-oriented water
management strategy capable of integrating and managing the
entire process of the water cycle from the analysis of the current
situation for purification, distribution, and the use and recycling of
water resources in a scientific and systematic manner.
There are two main points that are the priority of developers who
run the smart water concept:
1. Smart Water Distribution Management.
SWDM (Smart Water Distribution Management) is an
infrastructure created to manage all the head water distribution of
all urban residents in accordance with their individual needs.
2. Smart Water Management System
SWMS (Smart Water Management System) is a system
created to measure and regulate all water distribution
automatically using software/hardware and the internet. This
system will attach data to facilitate the government in analyzing
and managing data as part and actions in disaster management
such as flood or drought.
From several definitions regarding smart water, it can be
concluded that smart water is a water service that is assisted by
information and communication technology and policies that
support better service.

IV. RESEARCH METHODOLOGY
This research was conducted with a mixed method
approach. Mixed method involves combining or integration of
qualitative and quantitative research and data in a research study
[6] . Qualitatively, this research was conducted to explore so that
an understanding of knowledge or phenomena or symptom can be
obtained more clearly in order to determine the variables and
indicators that can be used to assess the readiness of smart water
in Bandung City. Quantitatively, this research measures the value
of smart water readiness by using variables and indicators
according to the model used. With these measurements, it is
expected that this study can describe the characteristics of the
implementation of smart water in Bandung City. Briefly the
characteristics of this study can be seen in Table 1.
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company websites that have links to smart water , news
portal websites and others.

Tabel 1.Research Characteristic

So this research that being used in this research is mix
method, an explorative research through data retrieval using
descriptive research and data analytic in finding data related to
readiness index.
Whereas to achieve its objectives, this research was carried
out in stages such as in Figure 2.

Fig 2: Reseacrch Stages
Based on Figure 2, the stages of this research are as follows:
1.
Reviewing the smart water readiness indicators
produced in the study.[7]
2.
Search for best practice data on the application of smart
water in other cities, in this case
Singapore,
Netherlands, Taiwan and Korea. Best practice data
is obtained from journal articles, Singapore
government websites, Taiwan government website,
Korea government website and Netherlands websites

In Singapore there is an organization that deals specifically
with environmental issues, namely the NEA (National
Environment Agency). And to deal with water issues, there is also
an organization which is responsible, namely PUB (Public
Utilities Board). PUB (Public Utilities Board) deals with
everything related to water supply, from piping, drainage to the
water recycling process. Water resources in Singapore are limited.
Water resources in Singapore are divided into 4 types namely
rainwater, imported water from Johor Bahru, desalination or
seawater refining and NEWater. Singapore also conducts research
to treat dirty water into clean and drinkable water.[8]
3.
Search for data on the application of smart water in
Bandung by collecting documents and interviewing
parties related to smart water.
4.
Conducting interviews, FGDs and distributing
questionnaires to obtain opinions and values from the
speakers regarding all indicators in the model used,
based on the process of comparing best practice data
with Bandung data and what they feel or know.
5.
Calculate the value of each indicator based on the value
that has been delivery by the respondents.
6.
Validity testing, carried out for each indicator on the
model used, with the aim to test whether the model
used can really be used to measure the index of
readiness for smart water or not.
7.
Calculating the value of smart water readiness in
Bandung City based on valid indicators.
8.
To get an overview of people's perceptions of smart
water programs in Bandung City, represented as word
clouds, that is, collections of words organized in spaceoptimized compact layouts in which font size encodes
the frequency (or other relevance) value . [9]
Population determination in this study used the Quadruple
Helix model approach.According to [10], the quadruple Helix
model is a collaborative model of innovation environment where
users, companies, universities and public authorities work together
to produce innovation. This innovation can be anything that is
considered useful for partners in innovation cooperation.
Meanwhile, the respondents of this research are show in Table 2:

Table 2.Lists Of Respondets

No: Category

Respondent

QTY

1.

Government

14

2.

Business Player

Departement of communicatios and
informatic Bandung,Regional
Water Suplly Company
Bandung(PDAM Tirta
Wening),River Public Works
Citarum,Depart ment of
enviroment
Team smart city PT.Indosat
,Tbk,Team smart city
PT.Lintasarta,Tbk,,Private
drinking water process

3.

Expert/Researcher/Observers

Expert from water industry,lecture

5

4
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from Telkom University,Telkom
smart city,lecture from Bandung
Institute of Technology
4.
Users
College student,user from indusrty
home,clean water users in the city of
Bandung,employee and haouse wife

7
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V. SMART WATER MODEL
Based on previous study that was conducted ,smart water model can be summarized as show in figure 3:

Figure 3 : Smart Water Model
Based on the frame work, there are 6 research variables that will be confirmed to the respondents, where each
variable is basically sourced from theories, references, as well as previous research. Table 3 presents operasional variables
obtained from literature studies related to the concept of smart water.
Table 3.Operasionalisasi Variabel
Variabel/Dimensi

Indikator

Sumber
van Leeuwen et al. (2012),
and
action
by Smartcities Council, (2013),
Integrated
Water Management
Gye Woon et al, (2014), ISO
Resource Management government; Public participation;
Smart
Water
Grid
(SWG) 37120:2014, Hyun Dong
Implementation
(2014),
Seung etWon
et al.
Smart
Water
Grid
(SWG) van
Leeuwen
al. (2012),
(2015), PUB Council,
Singapore (2013),
(2016)
Water Distibution & Implementation; Distribution Platform Smartcities
Dashboard Gye Woon et al, (2014), Hyun
Leak Detection System Implementation;
Implementation
(2014), Seung
Information of Sufficient water to drink Dong
van Leeuwen
et al.Won
(2012),
et al. (2015),Council,
PUB Singapore
Implementation;
Smartcities
(2013),
(2016)
Water
system
leakages;
Water Gye
Woon et al, (2014), ISO
Water Consumption
efficiency;
37120:2014, Hyun Dong
Water Consumption; Water Quality. (2014), Seung Won et al.
Percentage of urban population served (2015), PUB Singapore (2016)
by wastewater storage;
Percentage of waste water without van Leeuwen et al. (2012),
Wastewater & Pollution treatment; Percentage of waste water Smartcities Council, (2013),
with primary treatment; Percentage of ISO 37120:2014
waste water with secondary treatment;
River
improvement;
Percentage
of waste water with tertiary
Emergency
treatment. Action Plan (EAP) rate; van Leeuwen et al. (2012),
Emergency outlet;
Smartcities Council, (2013),
Urban flooding
Flood warning system; Flood damage Gye Woon et al, (2014)
index; Dam protection;
Implementation Smart Water Grid Smartcities Council, (2013),
(SWG); Implementation Distribution Gye Woon et al, (2014),Hyun
ICT Implementation
Platform, Implementation Dashboard, Dong (2014), Seung Won et al.
Implementation
(2015), PUB Singapore (2016)
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VI. SMART WATER READINESS INDEX RESULT
To measure readiness index, secondary data from best practices and Bandung are prepared first. Secondary data is
to used to provide information from respondents during the assessment process. Secondary data are taken from the results
of literature reviews such stakeholder service report on the implementation of smart water in the city Bandung,
newspapers, and information from the official website of the city government.
The measurement of the smart water readiness index in this research was conducted by collecting and calculating
the value given by each speaker. Based on the results of interviews, FGDs and questionnaires distributed 31 respondents,
the readiness index for smart water in Bandung City can be seen in table 4.
Table 4.Bandung Smart Water Readiness Index Result

Table 5: Bandung Smart Water Readiness Index Result

Based on Table 5.The index of readiness for smart water in Bandung City is 51,05 or in other words the readiness
of smart water in Bandung is very bad. Smart water in Bandung needs improvement in the future so that the city of
Bandung can be at the same level as the City of Singapore.
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Citizens of Bandung city has been active in social media to simplify the line of communication with the
community. Therefore, this research also performing World cloud illustration to find out the public perception of Bandung
City related to smart water with utilizing data on social media Twitter that can be seen in Fig.4

Fig 4: Word Cloud Illustation

VII. CONCLUSION
The following are conclusion from the results of the
research that has been done:
Smart water secondary best practice data in Singapore,
Taiwan, Korea, Netherlands was obtained from journal articles,
Singapore, Taiwan, Korea and Netherlands government website,
company website that has links to smart water in Singapore,
Taiwan, Korea and Netherlands, news portal websites and others.
All indicators of smart water readiness have been obtained by each
of the best practice data. Bandung secondary data related to
variables and indicators of smart water readiness were obtained
from interview with parties considered competent, the official
website of the Bandung city government (www.bandung.go.id),
website smartcity.bandung.go.id, website portal news, journal
articles and others. From the search results, an overview of each
smart water indicator in Bandung City is obtained.[11],[12].
Smart water readiness index in the city of Bandung as a
whole is 51.05.This value was obtained from the results of
interviews and questionnaires with a total of 31 speakers who were
divided into 4 parts, namely, Government, Business People,
Researchers and the community/users. This index value is
declared very bad, and needs a lot of improvement. New pipeline
development infrastructure, affordability to the community or
users, water quality and water costs and technology are factors that
need to be improved jointly by the government and stakeholders.
The highest value is found in the Cons3 indicator "Water Quality"
with a total index of 63,98 which is considered bad, and necessary.
Meanwhile, the lowest value is found in the UF3 indicator " Dam
Protection" wt an average number of 43,76 were rated very bad
and still needed a lot of improvement.
SUGGESTION
Suggestions for the Government
1.
The regional government in this Case The Regional
Water Company (PDAM Tirta Wening) must build a
new pipeline because the existing piping is old.
Infrastructure of the new pipeline helps local

2.
3.

4.

5.

governments in distributing clean water to areas that
have not received clean water.
The regional government must build an integrated
wastewater treatment plant.
The regional government must look for alternative new
raw water resources. It needs new innovations with
new technology.
In accordance with Bandung City Regulation No.03 of
2012 concerning the management of groundwater, it is
necessary to have a clear policy regarding the rules and
penalties for the use of ground water.
Local governments and stake holders such as regional
water companies must open themselves to developing
technology in countries such as Singapore, Taiwan,
Korea and the Netherlands. The use of technology
helps work and become a solution to leakage in the city
of Bandung.

Suggestions for Business People
Businesses people are expected to collaborate with the
government in creating the technologies needed to implement
smart water in Bandung in accordance with existing needs and can
also discuss with the government or government about the
technology system on smart water that is used so that the level of
water leakage in Bandung city declined.
Suggestions for researchers
Researchers are expected to collaborate with the
government in creating the technologies needed to implement
smart water in Bandung according to existing needs and also be
able to discuss with the government about water management
policies in Bandung and technology implementation. Because of
the level of water leakage in the city of Bandung This is quite
large. About 40% more. Therefore business people can collaborate
by creating technologies.
Suggestions for the community/users
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The community/users is expected to be involved in
maintaining and maintaining water resources in Bandung. Public
participation in this community is still bad. So the community is
expected to guard and get involved in water use. The community
in this case tends to be indifferent to water management in the city
of Bandung. This is reflected in one of the behaviors of people
who tend to throw garbage into the river. Likewise the community
is expected to be involved in the efficient use of water. Efficient
use of water can help the availability of raw water in Bandung
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Abstract- The aim of this study is to analyse the effect of financial
access on performance of SMEs in Myanmar. According to the
survey results, entrepreneurial characteristics and SMEs support
environment have a positive and significantly influence on
financial access. It means SMEs owners should have
entrepreneurial mind-set and appropriate support environment for
their businesses to get better experiences in financial access.
Furthermore, financial access has a positive relationship with
firm’s performance. It can be concluded that performance of
SMEs will be effective and efficient if SMEs owners can get easily
access to finance. Therefore, SMEs owners should have better
entrepreneurial mind-set in the decision making process.
Moreover, government should always monitor the financial access
level of SMEs and should set the rules and regulations to improve
SMEs in Myanmar.
Index Terms- SMEs, Entrepreneurial characteristics, Financial
access, Firm’s performance

labour, management skill and access to finance for investment.
Among these factors, financial access becomes crucial for
developing SMEs not only in other countries but also in Myanmar.
Therefore, government and other organizations in Myanmar are
now increasingly taking steps to emphasize on SMEs performance
improvement because they realize that SMEs improvement is
essential to economic growth of the country. Creating and
maintaining the easiest access way for finance has become a
strategic goal for SMEs development in Myanmar.
A broad range of internal and external factors establishes the
form, source and cost of finance to firms. The ability and expertise
of firm managers, entrepreneurial characteristics, structured plan,
support environment and risk analysis are essential for sourcing
finance (Becks and Honohan, 2008). Although there are various
factors influence the financial access, only two factors focus in this
research paper, these are entrepreneurial characteristics and SMEs
support environment. Therefore, the effect of entrepreneurial
characteristics and SMEs support environment on financial access
and the effect of financial access on the firm’s performance of
SMEs in Myanmar are analysed in this study.

I. INTRODUCTION

T

he Small and Medium Enterprises (SMEs) sector is one of the
driving forces for economic growth, innovation, regional
development, create employment opportunity and reduce poverty
in many developing countries. In low-income countries, it is
estimated that SMEs account for more than 60 percent of the GDP
and support over 70 percent of employment opportunities (Lukacs,
2005). Access to finance is a prerequisite for financial
performance of SMEs and has become an increasingly important
development metric, as one of the factors which can drive
widespread economic development (Cracknell, 2012).
Financial access for SMEs has become more difficult and
accessibility has precisely weakened. Inadequate fund is a main
restriction to firm growth and it has been found that small firms
deal with bigger challenges in obtaining finance as compared to
larger firms
(Schiffer and Weder, 2001 : Beck et al., 20002).
SMEs financial constraints limit their investment opportunity and
it becomes stagnant growth. Access to finance is defined as
availability of financial services in the forms of demand deposits,
credit, payments or insurance (Massa, 2013). SMEs with ease in
financial access can get finance to undertake productive
investments to expand their businesses and to acquire the latest
technologies.
SMEs development is very important for all the countries.
However, most of SMEs around the world are hindered by various
factors such as limited access to stable energy service, skilled

II. OBJECTIVES OF THE STUDY
The main objectives of the study are:
(1) To investigate the influence of entrepreneurial
characteristics on SMEs’ financial access.
(2) To analyse the influence of SMEs support environment
on SMEs’ financial access.
(3) To examine the effect of financial access on performance
of SMEs in Myanmar.

III. SCOPE AND METHOD OF THE STUDY
This study focuses on the analysis of financial access and
firm’s performance of SMEs in Myanmar. To achieve the
objectives of this study, both primary and secondary data are used.
Secondary data is collected from the records of Myanmar SMEs
Development Agency, Central Department of SMEs
Development, relevant textbooks and articles. The primary data
are collected with structured questionnaires. Most of questions in
the questionnaire are Likert scale questions. Descriptive and
analytical methods are used for this study. The sample size is 300
respondents. Stratified random sampling method is applied for the
selection of respondents. Stratification is based on the nature of
business which includes manufacturing, services and trade. Linear
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regression analysis is applied to evaluate the effect of financial on
firm’s performance of SMEs in Myanmar.

IV. LITERATURE REVIEW
Financial Access
Financial access can be defined as the availability of a
supply of reasonable quality financial services at reasonable costs,
where reasonable quality and reasonable cost have to be defined
relative to some objective standard, with costs reflecting all
pecuniary and non-pecuniary costs (Claessens 2006). Beck and
Demiguc Kunt (2006) highlights that financial access is an
important growth constraint for SMEs so that financial and legal
institutions play an important role in relaxing this constraint. The
authors also noted that innovative financing instruments can help
facilitate SMEs’ access to finance even in the absence of welldeveloped institutions.
Availability of Sources of Financing
SMEs owners have some funding sources available from
banks, investors and commercial finance companies. Sources of
financing for SMEs can be divided into two parts: Equity
Financing and Debt Financing. Some common source of financing
is Personal investment, business angels, assistant of government
and commercial bank loans. Debt financing comes from a bank or
other lending institutions.
Ease of Financing
Access to financial services for SMEs remains severely
constrained in many developing countries, restricting business
growth. SMEs owners report access to finance to be one of their
toughest challenges. Therefore, ease of financing is the important
factor for SMEs owners’ access to finance process.
Factors Affecting on Financial Access
Many studies investigate the factors on access to finance.
There are two factors affecting on financial access :
entrepreneurial characteristics and SMEs support environment.
Entrepreneurial characteristics derive from drivers of future
vision, ability to seize opportunities and management and many
other factors. SMEs support environment are comprised of
government support, social support network and other factors.
Entrepreneurial Characteristics
Characteristics of entrepreneur played an important role on
ensuring the business success in SMEs. Entrepreneurial
characteristics will be considered as a typical feature or quality
that someone has, such as being innovative, creative and open to
change and having the ability to identify opportunities and
achieving stated goals. Other studies by (Nieuwenhuizen, 2004;
Nieman and Bennett, 2002; Nieman, et al., 2003), suggested that
the characteristics of entrepreneurs can be acquired by birth;
through life experience or through entrepreneurial processes. They
emphasize that these characteristics should belong to all
entrepreneurs, everywhere he/she lives irrespective of his/ her
origin because the absence of any one of them could cause a
critical weakness in an individual’s ability to act entrepreneurially.
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Governments all over the world have designed a number of
support systems for SMEs which include the policy initiatives and
support programs for the purpose of creating and developing the
SME sector. Support programs are designed to assist SMEs in
order to link them to the larger developmental vision of the nation
with the main focus being poverty reduction and growth of small
firms (Charbonneau and Menon, 2013). Government support
refers to as policies and regulations that promote SMEs
development. The assistance program encompasses easy
availability and access to finance and also adoption of new
technology. Legal and regulatory framework includes control of
corruption and political stability to support SMEs. Social networks
provide modern methods of collaboration in the innovation
process between SMEs representatives and customers, partner
companies, suppliers and academia representatives.
Performance of the Firm
According to Brown (1996), performance must focus on
what makes, identifies and communicates the drives of success,
support organization learning and provides a basis for assessment
and rewards. On the other hand, West and Fair (1996), defines
performance as a function of an organization’ ability to meet its
goals and objectives by exploiting the available resources in an
efficient and effective way. Stoner (1996) reveals that profitability
has been the most widely used measure of financial performance.
Other financial performance measure used include return on
equity (ROE), return on investment (ROI), and return on assets
(ROA) along with their variability as measures of risk.
Financial Improvement
Financial performance is a subjective measure of how well
a firm can use assets from its primary mode of business and
generate revenues. There are many different ways to measure
firms’ performance. Quantitative measures of firm performance
include profitability measures, cash flow and growth should be
used to measure a firm’s performance because the current
operating conditions will influence future performance (Kumar,
2003).
Non-Financial Improvement
A measurement of non-financial improvement adopted by
many SMEs is based on identifying what the business does in
terms of levels of processes and attaching key performance
indicators to those processes. The recording and analysis of the
key performance indicators should significantly contribute to the
achievement of business goals. Key performance indicators tell
businesses how well they provide services, how long they take to
process customer requests, their product delivery performance and
how much time they spend for new product development.
Several studies that have been conducted around the world
on the effect of financial access on the performance of SMEs
indicate various different results. Cressy and Ollofson (2006)
concluded that the growth and financial performance of SMEs was
more constrained by managerial and psychological factors than it
was by the access of finance. On the other hand, firm’s growth and
business environment identified constraints on financial access as
the main factor hindering growth of firms (Schiffer & Weder,
2001).

SMEs Support Environment
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Lucas (2017) found that firm’s characteristics, financial
characteristics and entrepreneurial characteristics are positive
relationship with the financial access and it can lead to
improvement of firm’s performance. Wangu (2011) pointed out
government support system is crucial for SMEs development but
government does not give any benefit to small tax payers as whole
and SMEs in general. Mothibi (2015 recommended that if access
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to finance is adequate in small and medium enterprises there can
be an increase in the performance of SMEs.
Conceptual Framework of the Study
According to the results from many literature and previous
studies, the following conceptual framework is developed for this
study.

Figure : Conceptual Framework of the Study

Source : Own Compilation (2020)
The conceptual framework of this study shows how
entrepreneurial characteristics and SMEs support environment
effect on access to finance and how work access to finance on the
firm’s performance of SMEs in Myanmar. To measure the effect
of entrepreneurial characteristics, there factors are used to collect
the data. They are drivers of future vision, ability to seize
opportunities and management ability. Factors which are used to
measure SMEs support environment are government support and
social support network. There are two factors used to assess
financial access that are availability of sources of financing and
ease for financing. Financial improvement and non-financial
performance are used to measure SMEs performance.
Definitions of SMEs in Myanmar
Myanmar has adopted the market-oriented economic
system in 1988. Appropriate measures have been undertaken, the
underlying aspect in doing so are decentralising the central
control, encouraging private sector development, allowing foreign
direct investment, initiating institutional changes and promoting
external trade by streamlining export and import producers.
Myanmar has a vision to develop SMEs, based on the policy to
create regionally innovative and competitive SMEs across all
sectors, to stimulate income generation and contribute to socioeconomic development.

Various studies estimate that SMEs in Myanmar account for
50-95 percent of employment and contribute 30-53 percent of the
country’s GDP. According to the SMEs Development Bill which
was launched in January 2014, “small enterprises” are defined as
those with K 50 to K 500 million in capital or with 30-300
employees. “Medium-size” firms are defined as those with k50
million to K 1 billion in capital or with 60-600 employees. As a
result, 99.4 percent of business in Myanmar are approximately
classified as SMEs and there are now 50,694 SMEs altogether in
the regions and states on Union territory.
In Myanmar, SMEs are considered important to the national
economy. They create a lot of job opportunities for the population
and contribute and income generation, resource utilization and
promotion of investment. For this reason, Myanmar government
has given special attention to the development of SMEs, support
for existing SMEs to become larger industries and creating a
conducive business environment for SMEs. According to the Law
on the Development of Small and Medium Businesses
(Pyidaungsu Hluttaw Law No. 23/2015), Small and Medium
Enterprises (SMEs) are defined based on their number of
employees, type of activity, capital invested or level of turnover.
The classification is illustrated in following Tables. Compared to
the 1990 version of the law, the maximum number of employees
has been increased for labour intensive activities, as have the limit
values for capital and turnover.
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Wholesale
Retail
Service
Other
Medium
Manufacturing
Labour
intensive
manufacturing
Wholesale
Retail
Service
Other

Table (1) : Definition of SMEs in Myanmar (1990 Revised
Industry Law)
Categories
Power used (horsepower)
Number of workers
Capital
investment
(million kyat)
Annual
production
(million kyat)

Small
3-25
10-50
Up to 1

Medium
25-50
50-100
1-5

Large
Over 50
Over 100
Over 5

Up
2.5

2.5-5

Over 5

to

Source : Ministry of Industry, Central Department of SMEs
Development (2018)
Table(2) : Definition of SMEs in Myanmar (2011 Private
Industry Law)
Categories
Power
used
(horsepower)
Number of workers
Capital
investment
(million kyat)
Annual
production
(million kyat)

Small
Over 5

Medium
25-50

Large
Over 50

Over 10
Up to 1

50-100
1-5

Over 100
Over 5

Up to 2.5

2.5-5

Over 5

Source : Ministry of Industry, Central Department of SMEs
Development (2018)
Table (3) : Definition of SMEs in Myanmar (2012 Revised
Law)
Sr.

Categories

1.

Number of workers
(a) Manufacturing industry
(b) Servicing industry
Capital investment (million
kyat)
(a) Manufacturing industry
(b) Servicing industry

2.

Small and Medium
Enterprises
10 to 150
10 to 100

Below 1,000
Below 500

Up to 100
Up to 50
Up to 100
Up to 50

51-300
301-600

500-1,000
500-1,00

31-60
31-60
31-100
31-60

100-300
50-100
100-200
50-100

Source : Ministry of Industry, Central Department of SMEs
Development (2018)
Development of SMEs in Myanmar
Before 1988, SMEs in Myanmar were spread over the
country but since 1990 the State law and Order Restoration
Council (SLORC) relocated SMEs to newly established industrial
zones around towns and cities in order to facilitate effective
industry agglomeration (Thein, 2012). At present, 19 industrial
zones exist, with another micro-sized enterprises of “cottage
industries” are located outside of industrial zones. In the industrial
zones, small sized enterprises comprise 57.5 percent of the tenants,
medium sizd enterprises constitute 24.3 percent and large sized
enterprises constitute 17.3 percent (Kyaw, 2008).
In order to spur industrial development and attract foreign
investment, three special economic zones (SEZs) are being
developed: (a) Dawei SEZ located in the Tanintharyi region; (b)
Lyauk Phyu SEZ, located in Rakne State and (c) Thilawa SEZ,
located 20km south of Yangon. Established under the Ministry of
Industry in April 2012, the SMEs Development Department is the
main institution to effectively support SMEs in Myanmar. Based
on the data of the Ministry of Industry, about 65,016 firms of the
establishments in 2018 were small and medium industries which
are normally called “SMIs”. Table shows the structure of SMEs in
Myanmar from 2015 to 2018.

Size
Small

Table (4) : Definition of SMEs in Myanmar (2015 SME
Development Law)

Small
Manufacturing
Labour
intensive
manufacturing

Up to 30
Up to 30
Up to 30
Up to 30

Table (5) : Structure of SMEs in Myanmar

Source : Ministry of Industry, Central Department of SMEs
Development (2018)

Classification
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Number
of
Employee
s

Capital
Turnover
Kyats)

Up to 50
Up to 300

Up to 500
Up to 500

(mil.

Medium
Total

2015
43,798
98.53%
652
1.47%
44,450
100.00%

2016
50,838
98.28%
890
1.72%
51,728
100.00%

2017
59,329
98.17%
1,104
1.83%
60,433
100.00%

2018
62,314
95.84%
2,702
4.16%
65,016
100.00%

Source : Ministry of Industry, Central Department of SMEs
Development (2018)
The following Table shows how the total number of SMEs
are broken down into small and medium enterprises as well as
across the sectors. Food and Beverages is the lagest sector of the
enterprises accounting for 57.54% in 2018. The small sector is the
Farming and Agricultural Equipment manufacturing accounting
for 0.16 percent.
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Table(6) : Sector Distribution of SMEs in Myanmar
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Sub-sector
Food & Beverages
Clothing & Wearing Apparel
Constructions Raw Materials
Personal Goods
Household Goods
Paper and printing Products
Industrial Raw Materials
Mineral Process and Production
Farming and Agricultural Equipment
Machinery and Equipment
Vehicular Manufacturing
Electrical Equipment Production
Miscellaneous
Total
(%)

Large
3,641
755
1,105
649
140
93
216
376
12
28
78
65
234
7,392
14.80

Small
5,489
799
1,408
586
89
203
188
696
27
34
31
16
1,142
10,708
21.40

Medium
19,662
1,346
1,929
411
86
136
180
2,194
39
32
21
17
5,882
31,935
63.80

Total
28,792
2,900
4,442
1,646
315
432
584
3,266
78
94
130
98
7,258
50,035
100.00

(%)
57.54
5.80
8.88
3.29
0.63
0.86
1.17
6.53
0.16
0.19
0.26
0.20
14.51
100.00

Source : Ministry of Industry, Central Department of SMEs Development (2018)
The number of small and medium enterprises registered in all states and division are shown in the following Table are mentioned
all together as in 2018 updated.
Table (7) : Registered Private Industrial Enterprises in the State and Division
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

State/Division
Large
Medium
Small
Kachin
65
182
1,387
Kayah
30
353
143
Kayin
99
173
799
Chin
5
27
119
Sagaing
383
1,152
3,329
Tanintharyi
214
175
1,383
Bago
548
1,076
3,099
Magway
193
552
2,778
Mandalay
1,396
2,738
3,909
Mon
195
348
2,004
Rakhine
75
141
2,372
Yangon
3,032
2,186
1,668
Shan
297
787
3,217
Ayeyarwaddy
709
626
4,735
Naypyidaw
155
192
333
Total
7,396
10,708
31,935
Share(%)
14.80
21.40
63.80
Source : Ministry of Industry, Central Department of SMEs Development (2018)

Total
1,634
526
1,071
811
4,864
1,772
4,723
3,523
8,043
2,547
2,588
6,886
4,301
6,070
680
50,039
100.00

(%)
3.27
1.05
2.14
1.62
9.72
3.54
9.44
7.04
16.07
5.09
5.17
13.76
8.60
12.13
1.36
100.00

There are 19 industrial zones located across the country. The following Table shows the distribution of SMEs and large enterprises
in the industrial zones. The highest number of SMEs are located in Yangon Division and the majority of with are established in East
Yangon. Among the industrial zones, Mandalay zone companies the highest number of SMEs while Naypyitaw is the lowest.
Table (8) : Distribution of SMEs and Large Enterprises in the Industrial Zones
No.

Industrial Zone

1.
2.

Mandalay
Myin Chan

No. of Industrial Enterprises
Large
Small
394
316
39
140

Medium
527
62

Total
1,237
241
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3.
4.

Meiktila
24
131
East Yangon
No.1 South Dagon
128
44
No.2 South Dagon
158
330
No.3 South Dagon
28
122
Dagon Myo Thit (Seikan)
174
14
Dagon Myo Thit (East)
171
59
North Okkalapa
47
24
Shwepoukkan
63
180
South Okkalapa
22
41
Tharkayta
37
9
North Dagon
23
32
5.
South Yangon
11
6.
North Yangon
Hlaing Thar Yar
802
87
Shwe Pyi Thar
356
17
Mingalardon
132
2
Myaung Ta Kar
39
7.
Myaung Mya
4
3
8.
Hin Tha Da
2
7
9.
Pathein
7
5
10.
Monywa
56
149
Shwebo
36
50
Sagaing
61
15
11.
Kalay
7
19
12.
Pyay
30
77
13.
Yenang Chaung
7
19
14.
Pakoku
28
68
15.
Mawlamyine
27
116
16.
Taunggyi
60
93
17.
Myeik
24
4
18.
Hap-An
20
0
19.
Naypyidaw (Dakkina)
6
Total
3,023
2,189
Share (%)
42.34
30.66
Source : Ministry of Industry, Central Department of SMEs Development (2018)
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140

295

26
60
5
10
16
4
1
-

172
514
210
188
230
76
253
79
50
56
11

5
4
6
1
42
242
49
3
72
79
72
128
34
334
2
1,927
26.99

894
377
134
39
13
10
54
447
135
79
98
186
98
224
177
487
30
29
6
7,139
100.00

point Likert scale with level 1= strongly disagree, 2 = disagree, 3
= neutral, 4= agree and 5= strongly agree.

V. RESEARCH DESIGN
The target population of this study focuses only on SMEs in
Myanmar. The size of this research is 300 respondents. The
stratified sampling and simple random sampling are used for the
selection of respondents from SMEs in Myanmar. There are 15
states and divisions and 19 industrial zones in Myanmar. From
each state and division, 20 SMEs are randomly selected. The
descriptive research method and linear regression method are used
in this study. In this study, the data were collected using structured
questionnaires and all the variables are measured by using five

Reliability Test
Reliability refers to the extent to which it is a consistent
measure of a concept of the study and the Cronbach’s alpha is one
way of measuring the strength of that consistency. Cronbach’s
alpha is used to assess the reliability and it indicates if the designed
study is accurately measuring the variable of interest. It is most
commonly used when Likert questions in a survey or
questionnaire that form a scale are applied to the study.

Table (9) : Reliability Analysis
Description
Entrepreneurial Characteristics
-Drivers of future vision
-Ability to seize opportunities
-Management ability
SMEs Support Environment

Cronbach’s Alpha

Number of Items

0.830
0.734
0.788

4
4
4

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10230

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

-Government support
-Social support network
Financial Access
-Availability of sources of financing
-Ease of financing
Firm’s Performance
-Financial improvement
-Non-financial improvement
Source : Survey Data (2020)

250

0.764
0.836

4
4

0.840
0.836

4
4

0.808
0.796

4
4

Table shows the outcome of reliability test of the study. According to the results, the Cronbach’s alpha of all constructs are above
0.7 and it indicates that the consistency or reliability of the constructs under this study is undoubtedly accepted. Therefore, it can be
interpreted that the data is considered to be reliable and valid.

VI. FINDINGS AND DISCUSSIONS
Before conducting the detail analysis, the demographic factors of surveyed firms are viewed. It contains the business types, number of
employees and industry types.
Table (10) : Profile of the Surveyed Firms
No.
1.

Demographic Factors
Business Types
Sole trader
Partnership
Private Limited Company
2.
Number of Employees
1-20
21-40
41-60
61-80
81-100
3.2
Industry
Manufacturing
Service
Trade
Source : Survey Data (2020)

No. of Surveyed Firms

Percentage (%)

150
65
85

50.00
21.67
28.33

143
14
57
46
40

47.67
4.67
19.00
15.33
13.33

145
98
57

48.33
32.67
19.00

Table shows that 50% of the SMEs in this study are sole traders, while 21.67% are partnership and 28.33% are limited company.
Sole traders are the highest in this study as most of the SMEs in Myanmar are individually operated. For number of employees, number
of employees range between 1 and 20 is the highest with 47.67% in this study. Because of large majority of SMEs employ family
members, relatives and a few employees. Viewing by industry, manufacturing industry is dominated 48.33% in the SMEs in Myanmar.
Entrepreneurial Characteristics of SMEs Owners
To analyse the entrepreneurial characteristics of SMEs owners, the three entrepreneurial characteristics factors are conducted
among SMEs owners. The respondents are asked total 12 questions to measure the entrepreneurial characteristics.
Table (11) : Entrepreneurial Characteristics
No.
1.
2.
3.

Items
Drivers of future vision
Ability to seize opportunities
Management ability
Overall Mean
Source : Survey Data (2020)

Mean
3.29
3.64
3.47
3.47

Std. Deviation
0.705
0.623
0.629

According to the results, the respondents have highest mean value on ability to seize opportunities. It can interpret that SMEs
owners in Myanmar have some level of ability to be able to solve and take upcoming opportunities from raising unexpected and
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emergency cases in their workplace. The second highest mean value is management ability and it means that SMEs owners have strong
management ability. The lowest mean value for the SMEs owners under this study is drivers of future vision. The results can be shown
as the respondents assume SMEs owners’ future vision for their business is moderately strong.
SMEs Support Environment
To analyse the SMEs support environment for SMEs in Myanmar, the two SMEs support environment are conducted. The
respondents are asked total 8 questions to measure SMEs support environment.
Table (12) : SMEs Support Environment
No.
1.
2.

Items
Government support
Social support network
Overall Mean
Source : Survey Data (2020)

Mean
3.55
3.46
3.50

Std. Deviation
0.609
0.665

According to the findings, the respondents have positive perception on SMEs support environment because the overall mean value
is obviously above neutral. For SMEs support environment, government support is higher than social support network. The results can
be interpreted that government’s programs are very supportive accessing in financing and developing the business for SMEs.
Financial Access
In this section, financial access is measured on two dimensions which are availability of sources of financing and ease of financing.
The results are shown in Table.
Table(13): Financial Access
No.
1.
2.

Items
Availability of sources of financing
Ease of financing
Overall Mean
Source : Survey Data (2020)

Mean
3.38
3.38
3.38

Std. Deviation
0.693
0.693

According to the survey results, financial access in availability of sources of financing and ease of financing dimension has the
same mean value. It shows that SMEs in Myanmar are easy in the process of financing and represents that SMEs owners can easily find
the investors or lenders. Overall mean sore of financial access is above neutral and it can be interpreted as the condition of financial
access for SMEs in Myanmar are quite well.
Firm’s performance of SMEs in Myanmar in all two dimensions is shown in Table. There are totally 8 questions to test the level
of performance of SMEs in Myanmar.
Table (14) : Firm’s Performance
No.
1.
2.

Items
Financial improvement
Non-financial improvement
Overall Mean
Source : Survey Data (2020)

Mean
3.31
3.32
3.32

Std. Deviation
0.655
0.671

According to the survey results, the mean values of both dimensions of performance of SMEs are above neutral. Therefore, it
illustrates that both financial improvement and non-financial performance of SMEs in Myanmar is good. Overall mean score of
performance of SMEs in all is also above neutral and it can be interpreted as performance of SMEs in Myanmar is great.
Analysis on the Effect of Entrepreneurial Characteristics on Financial access of SMEs in Myanmar
In this section, the linear regression model is applied to explore the effect of entrepreneurial characteristics on financial access of
SMEs in Myanmar.
Table (15): The Effect of Entrepreneurial Characteristics on Financial Access
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Variable

Unstandardized
Coefficients
B
Std. Error
0.410
0.224
0.363***
0.063
0.136*
0.088
0.369***
0.087
0.782
0.612
0.602
65.068***
2.154

(Constant)
Drivers of future vision
Ability to seize opportunities
Management ability
R
R Square
Adjusted R Square
F- Value
Durbin Watson
Source : Survey Data (2020)
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Standardized
Coefficients
Beta
0.403
0.133
0.365

t

Sig.

1.826
5.741
1.551
4.226

0.070
0.000
0.100
0.000

According to the results shown in Table, R square is 0.612 and adjusted R square is 0.602. This model can explain 61.2% about
the variance of dependent variable and independent variables. R values is 0.782 and it indicates that the level of financial access and
characteristics of SMEs owners are correlated. The value of F test, the overall significance of the model, is highly significant at 1 percent
level. This specified model can be said valid. Drivers of future vision and management ability variables have the expected positive sign
and significant coefficient variable at 1 percent level. Ability to seize opportunities variable have the expected positive sign and
significant coefficient variable at 10 percent level. According to the findings, it can be said that the relationship between financial access
and entrepreneurial characteristics is great enough. It makes SMEs owners must try to have entrepreneurial sense more because it creates
the better experience in access to finance and build the development of their business.
Table (16) : The Effect of SMEs Support Environment on Financial Access
Variable

Unstandardized
Coefficients
B
Std. Error
0.455
0.219
0.453***
0.086
0.380***
0.079
0.774
0.599
0.593
93.457***
2.091

(Constant)
Government support
Social support network
R
R Square
Adjusted R Square
F- Value
Durbin Watson
Source : Survey Data (2020)

Standardized
Coefficients
Beta
0.434
0.398

t

Sig.

2.080
5.235
4.795

0.040
0.000
0.000

According to the results shown in Table, R square is 0.599 and adjusted R square is 0.593. This model can explain 59.9% about
the variance of dependent variable and independent variables. R values is 0.774 and it indicates that the level of financial access and
SMEs support environment are correlated. The value of F test, the overall significance of the model, is highly significant at 1 percent
level. This specified model can be said valid. Government support and social support network have the expected positive sign and
significant coefficient variable at 1 percent level. The results show that there is direct impact of SMEs support environment on financial
access in Myanmar. The government support and social support network are vital for SMEs in financial access for their business
development.
Table (17) : The Effect of Financial Access on Financial Improvement
Variable

(Constant)
Availability of sources of financing
Ease of financing
R
R Square
Adjusted R Square
F- Value

Unstandardized
Coefficients
B
Std. Error
0.123
0.110
0.082*
0.049
1.024***
0.053
0.938
0.881
0.879
461.254***

Standardized
Coefficients
Beta
0.086
1.007

t

Sig.

1.113
1,651
19.261

0.268
0.100
0.000
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Durbin Watson
Source : Survey Data (2020)
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1.739

According to the results shown in Table, R square is 0.881
and adjusted R square is 0.879. This model can explain 88.1%
about the variance of dependent variable and independent
variables. R values is 0.938 and it indicates that the level of
financial access and financial improvement of SMEs are
correlated. The value of F test, the overall significance of the
model, is highly significant at 1 percent level. This specified
model can be said valid. As the results, it can be said that high
level of availability of sources of financing and ease of financing

for SMEs in Myanmar leads them to improve financial
performance of SMEs. The majority of respondents choose good
experience in financial access because they have high number of
banks and private equity firms and they face not too much
complicated procedures even though they do not get easier way of
processing procedures. Therefore, the SMEs owners in Myanmar
can improve financial performance when they have high level of
availability of sources of financing and ease of financing.

Table (18): The Effect of Financial Access on Non-Financial Improvement
Variable

(Constant)
Availability of sources of financing
Ease of financing
R
R Square
Adjusted R Square
F- Value
Durbin Watson
Source : Survey Data (2020)

Unstandardized
Coefficients
B
Std. Error
0.672
0.222
0.225**
0.099
0.557***
0.107
0.735
0.540
0.533
73.442***
2.154

According to the results shown in Table, R square is 0.533
and adjusted R square is 0.540. This model can explain 54% about
the variance of dependent variable and independent variables. R
values is 0.735 and it indicates that the level of financial access
and SMEs support environment are correlated. The value of F test,
the overall significance of the model, is highly significant at 1
percent level. This specified model can be said valid. The results
show that high availability of sources of financing and ease of
financing for SMEs lead to high non-financial improvement. The
main needed factor to upgrade SMEs is investment for valuable
projects that must be captured in the dynamic business
environment. Without enough availability of sources of financing
and ease of financing, it is difficult for SMEs to carry out the future
development plan in challenging business environment.

Standardized
Coefficients
Beta
0.232
0.535

t

Sig.

3.026
2.264
5.213

0.003
0.025
0.000

of the SMEs support environment factors. It includes government
support and social support network. Government support is very
important for SMEs development.
The second part of the study shows that the financial access
in two dimensions: availability of sources of financing and ease of
financing. In this study, the conditions of financial access for
SMEs in Myanmar are moderately good in all two dimensions.
The results show that SMEs owners can get the financing easily in
Myanmar because of their high availability of sources of financing
and ease of financing although the process is not thoroughly
perfect. The final part of this study shows that both financial
improvement and non-financial improvement are strongly related
with financial access of SMEs in Myanmar. It can be said that the
respondents of this study feel good conditions in financial access
and there is direct impact of financial access on performance of
SMEs in Myanmar.

VII. CONCLUSION
This study attempts to explore the entrepreneurial
characteristics and SMEs support environment and to analyse the
effect of financial access to firm’s performance of SMEs in
Myanmar. The first part of the study explores the entrepreneurial
characteristics of SMEs owners in Myanmar such as drivers of
future vision, ability to seize opportunities and management
ability. According to the results, SMEs owners in Myanmar have
positive perception on all the three factors of entrepreneurial
characteristics of SMEs owners in Myanmar. Among three
entrepreneurial characteristics, SMEs owners have highest
perception on ability to seize opportunities. Moreover, the SMEs
support environment is also analysed in the first part of the study.
It is found that the SMEs owners have positive perceptions on all

VIII. SUGGESTIONS AND RECOMMENDATIONS
According to the findings of the study, the SMEs owners in
Myanmar feel that they are rather enough in ability to seize
opportunities. Therefore, the SMEs owners in Myanmar should
not only have the appropriate future vision but also they should
know how to grab the opportunities from unexpected business
world for their performance improvement. The SMEs owners
should have management ability and competence which upgrade
the SMEs development according to their performance
improvement. Moreover, the respondents of this study feel in the
way that they do not have thoroughly enough support over the

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10230

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

situations whenever they face new situations or challenges in the
business environment.
Thus, the responsible authorized persons should provide the
guidelines and training programs for SMEs owners how to
overcome new challenges and how to control new situations in the
business world. The results show that the government support and
social support network are fairly good condition of their financial
access. But supportive programs for SMEs are not currently
enough, they believe current condition of support environment is
better than past because of government interest and policies. Not
only the requirement is high but also their business is not stable.
Therefore, to keep and motivate to do the business and starts up
SMEs in long time, government to responsible authorized persons
should provide appropriate programs and accurate regulations and
procedures.
Good condition in financial access for SMEs are enhanced
and developed about their performance. The financial
improvement and non-financial improvement of SMEs in
Myanmar is high. Therefore, SMEs should maintain these abilities
by getting with both enough financial access and supportive
programs for them. The SMEs owners should have better
entrepreneurial mind-set in the decision making process.
Moreover, government should always monitor the financial access
level of SMEs and should set the rules and regulations to improve
SMEs.
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Abstract- Reading strategies have been considered one of the most
valuable tools for language learners to overcome difficult reading
task. This mixed method study investigated reading difficulties
experienced by 75 high school English language learners at three
schools in Thai Nguyen Province, Vietnam. The instruments used
in the study consist of two questionnaires. The results reveal that
most of the learners experience vocabulary understanding (87%).
The second ranking challenge belongs to problems handling
lengthy reading (81%). The time pressure ranks third with 78%.
The findings also indicated that most of the strategies are reported
using at moderate and high level, except for GRS1, GRS2, GRS3
and PSRS3 (M<2.5). The most preferred strategies include
PSRS7, PSRS8, SRS1, SRS2, SRS6, SRS7, SRS9 (M>3.5).
Index Terms- Reading difficulty, reading strategies, Vietnamese
high school learners

I. INTRODUCTION

R

A statement of the research problem
eading in a second or foreign language (SL/FL) has been a
significant component of language learning over the past few
years (Zoghi, Mustapha, Rizan & Maasum, 2010). This
significance has made reading education an important issue in
educational policy and practice for English language learners
(Slavin & Cheung, 2005). However, reading is a complex,
interactive cognitive process of extracting meaning from text. In
the reading process, the reader is an active participant,
constructing meaning from clues in the reading text. Reading is
also an individual process, which explains the different
interpretations of different readers (Maarof & Yaacob, 2011).
Cogmen and Saracaloglu (2009) reported that simple methods
such as underlining, taking notes, or highlighting the text can help
readers understand and remember the content. Their findings
indicated that in reading text, good readers often use effective
reading strategies to enhance their comprehension. According to
the above discussions, learning to read is an absolutely necessary
skill for understanding SL/FL texts. Readers may use useful
strategies to help them read SL/FL texts as they construct
meaning. Using such strategies will help learners not only to
understand general information in the reading text at very fast rates
but also to remember new lexical items from the text.
As a full-time teacher of English in a high school, the
researcher has observed that most learners at high schools
experience reading difficulties. In some schools the learners have
to attend extra classes on weekends to compensate for their deficit

in their reading skills. Locally, the problem is often raised in
principals’ meetings, teacher forums, union meetings, in-service
trainings/workshops and in the media. There have been many
research carried out to investigate the causes of reading difficulties
experienced by language learners all over the world. However,
looking at the issues from cultural and psychological perspectives
is none of previous studies. This motivated the researcher to
conduct this study “A study on reading strategies used by
Vietnamese high school English language learners”
1.1.
Aims and significance of the study
The general aim of this study is to investigate reading
difficulties of senior secondary schools students who are learning
English as a foreign language. More specifically, the research aims
to find out factors that correlate with reported difficulties from
cultural and psychological perspectives. These variables will be
examined both quantitatively and qualitatively, so that the
research data can be triangulated when drawing conclusions. The
findings from the study can be used as a guideline for teachers to
select appropriate reading strategies to improve reading ability for
their students.
1.2.
Research question(s)
With the aims stated above, the study focuses on answering
these research questions:
1.3.1. What reading difficulties are experienced by students
at high school?
1.3.2. Which reading strategies are used by more/less
successful readers?

II. LITERATURE REVIEW
1.3.
Definitions of reading
Reading is definitely an important skill for academic
contexts but what is the appropriate definition of the word
“reading”? foreign language reading research has gained specific
attention since the late seventies (Eskey, 1973; Clarke and
Silberstein, 1977; Widdowson, 1978). Before that time, foreign
language reading was usually linked with oral skills and viewed as
a rather passive, bottom-up process which largely depended on the
decoding proficiency of readers. The decoding skills that readers
used were usually described in hierarchical terms starting from the
recognition of letters, to the comprehension of words, phrases,
clauses, sentences and paragraphs. In other words, it is a gradual
linear building up of meaning from the smaller units to the larger
chunks of text. The common assumption that reading theorists had
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about foreign language reading was that the higher the foreign
language proficiency of readers the better their reading skills.
Knowledge of the foreign culture was also an important factor that
enabled foreign readers to arrive at the intended meaning of texts
(Fries, 1972; Lado, 1964; Rivers, 1968). Reading thus involves
two main processes as suggested by Lunzer and Dolan.
Grable (1991) defines reading as an “interactive” process
between a reader and a text which leads to automaticity or (reading
fluency). In this process, the reader interacts dynamically with the
text as he/she tries to elicit the meaning and where various kinds
of knowledge are being used: linguistic or systemic knowledge
(through bottom-up processing) as well as schematic knowledge
(through top-down processing).
According to Pang, Elizabeth, Muaka, Angaluki,
Bernhardt, Elizabeth B, Kamil, Michael L. (2003), reading is
about understanding written texts. It is a complex activity that
involves both perception and thought. Reading consists of two
related processes: word recognition and comprehension. Word
recognition refers to the process of perceiving how written
symbols correspond to one’s spoken language. Comprehension is
the process of making sense of words, sentences and connected
text. Readers typically make use of background knowledge,
vocabulary, grammatical knowledge, experience with text and
other strategies to help them understand written text.
Nuttal (1982) defines reading as the ability to understand
written texts by extracting the required information from them
efficiently. While looking at a notice board, looking up a word in
a dictionary and looking for special information from a text,
normally we use different reading strategies to get what it means.
Smith (1971) defines it as the act of giving attention to the written
word, not only in reading symbols but also in comprehending the
intended meaning. The writer and reader interaction through the
text for the comprehension purpose is also viewed as reading by
Widdowson (1979:105). What is significant in all these definitions
is that there is no effective reading without understanding. So
reading is more than just being able to recognize letters, words and
sentences and read them aloud as known traditionally (although
letter identification, and word recognition are of course essential).
It involves getting meaning, understanding and interpreting what
is read. What we need is reading that goes hand in hand with
understanding and
1.4.
The comprehension process
Reading comprehension is a psychological process which
occurs in the mind. The mental process is invisible. This
invisibility makes it difficult for the researcher to provide a
concrete and clear definition. Kintsch (1998) describes
comprehension as occurring "when and if the elements that enter
into the process achieve a stable state in which the majority of
elements are meaningfully related to one another and other
elements that do not fit the pattern of the majority are suppressed"
(p.4). In common sense terms, the mental elements can be readers'
prior knowledge, concepts, images or emotions. With the
schematic processing perspective held by Johnston (1983),
reading comprehension can be defined as follows:
Reading comprehension is considered to be a complex
behavior which involves conscious and unconscious use of various
strategies, including problem-solving strategies, to build a model
of the meaning which the writer is assumed to have intended. The
model is constructed using schematic knowledge structures and
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the various cue systems which the writer has given (e.g., words,
syntax macrostructures, social information) to generate
hypotheses which are tested using various logical and pragmatic
strategies. Most of this model must be inferred, since text can
never be fully explicit and, in general, very little of it is explicit
because even the appropriate intentional and extensional meanings
of words must be inferred from their context (p. 17).
For Johnston (1983), reading comprehension can mean the
reader's comprehension of the text results from using different
strategies consciously and unconsciously and is evoked by various
knowledge sources. Johnston (1983) discusses using strategies to
comprehend the text and he emphasizes examining the process of
comprehension. Another view of reading comprehension focusing
on the result rather than the process can also be added for this
current study. The result of reading comprehension may show
what the reader understands from a text, what he/she fails to
understand from a text, and how he/she transacts with the text.
Gunderson (1995) differentiates three levels of
comprehension including "literal or detail, inferential, and critical
and evaluative, sometimes called applicative" (p.27). Gunderson
(1995) provides explanations for the three levels of
comprehension: literal-level comprehension requires little more
than memory work and the remembering of details from the text;
inferential-level comprehension involves "readers in thinking
about what they've read and coming to conclusions that go beyond
the information given in the text" (p.31); at critical and evaluativelevel comprehension, readers are able to "evaluate whether a text
is valid and expresses opinion rather than fact, as well as apply the
knowledge gained from the text in other situations" (p.28). This
study, following Gunderson's (1995) suggestion, avoids focusing
on literal-level comprehension as the end goal of the study but
rather intends to set up an EFL reading program which may "excite
students and nurture their ability to use language in creative and
meaningful ways" (Gunderson, 1995,p.43)
1.5.
Factors affecting reading comprehension
A study by Palincsar and Brown (1984) showed that
"reading comprehension is the product of three main factors"
(p.118). The three factors include first, reader-friendly or readerconsiderate texts; second, the interaction of the reader's prior
knowledge and text content; and third, reading strategies which
reveal the way readers manage their interaction with written texts
and how these strategies are related to text comprehension
(Palincsar & Brown, 1984).
Comprehension can be enhanced to the extent that the texts
are well written, that is, they follow a structure which is familiar
to the reader and their syntax, style, clarity of presentation, and
coherence reach an acceptable level in terms of the reader's mother
language. Such texts have been called reader-friendly or readerconsiderate (Anderson & Armbruster, 1984).Comprehension can
also be influenced by the extent of overlap between the reader's
prior knowledge and the content of the text. Research
demonstrates the impact of schematic constructive processes on
text comprehension. A number of studies suggest that text
comprehension is dependent upon prior knowledge (Anderson &
Pitchert, 1978;Anderson, Reynolds, Schallert, & Goetz, 1977,
Bransford & Johnson, 1973;Dooling & Lacharnn, 1971;Fass &
Schumacher, 1981).Voss and his colleges (Chiesi, Spilich, &
Voss, 1979) provide a clear example of this in their research that
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describes how previously acquired knowledge influences college
students' acquisition of new domain-related information. In their
research, the performance of individuals with high baseball (HK)
or low baseball (LK) knowledge is compared. Chiesi, Spilich and
Voss (1979) indicate HK recognition performance is superior to
LK, and that HK individuals need less information to make
recognition judgments than LK individuals. Moreover, to enhance
comprehension and overcome comprehension failures, some
reading researchers focus on reading strategies. In Casanave's
(1988) study of comprehension monitoring strategies, Cananave
describes how successful readers employ effective strategies while
reading; they usually propose a question, and elaborate their own
knowledge and the content of the text. Casanave (1988) also
makes a distinction between routine and repair (non-routine)
monitoring strategies- the task of routine monitoring strategies
may include "predicting, checking understanding for consistency,
and checking for overall understanding" (p.290) whereas repair
(non-routine)strategies may include "evaluating what the problem
is, deciding how to resolve it, implementing the strategy as a result
of the decision made, and checking the results" (p.290). Other
recognized strategies may include these identified in Zvetina's
study (1 987) for building and activating appropriate background
knowledge, and those described by Block (1986) for recognizing
text structure. The well-practiced decoding and comprehension
skills of expert readers permit those readers to proceed relatively
automatically, until a triggering event alerts them to a
comprehension failure but when a comprehension failure is
detected, readers must slow down and allot extra processing to the
problem area (Spilich,Vesonder, Chiesi, & Voss, 1979).To fully
understand how a student learns from texts, the reading instructor
cannot ignore any of these three main factors which Palincsar and
Brown (1 984) propose. However, in this paper, the researcher has
chosen to concentrate most extensively on how the reader's prior
knowledge may influence EFL students' reading comprehension.
1.6.
Strategies to enhance reading comprehension
According to Lerner (2006) the National Reading Panel of
2000 recognized several strategies that had a solid scientific basis
of instruction for improving reading comprehension including:
Comprehension monitoring: Students learn how to be aware of
their understanding of the material.
Cooperative thinking: Students learn reading strategies
together.
Use of graphic and semantic organizers, including story maps:
Students make graphic representations of the materials to assist
their comprehension.
Question answering: Students answer questions posed by
the teacher and receive immediate feedback.
Question generation: Students ask themselves questions
about various aspects of the story.
Story structure: Students are taught how to use the structure
of the story as a means of helping them recall story content in order
to answer questions about what they have read.
Summarization: Students are taught to integrate ideas and to
generate ideas and to generalize from the text information.
Williams 1998 in learner (2006) However suggests that
students with learning disabilities require a different type of
comprehension instruction than typical learners and that just as
students with learning disabilities need explicit structure
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instruction to learn word-recognition skills, they need explicit,
highly structured instruction to learn reading comprehension
skills. Williams (1998) emphasizes a “Themes Instruction
Program”, which consists of a series of twelve 40 minutes lessons
and each lesson is organized around a single story and is composed
of five parts namely: pre-reading discussion on the purpose of the
lesson and the topic of the story that will be read, reading the story,
discussion of important story information using organized
(schema) questions as a guide, identification of a theme for the
story, stating it in general terms so that it is relevant to a variety of
stories and situations and finally practice in applying the
generalized theme to real-life experiences.

III. METHODOLOGY
1.7.
Research design
This study adopted both the quantitative and qualitative
research approaches. According to Christenson and Johnson
(2008), the qualitative research approach relies on the collection
of non-numerical data, while for Gay et al. (2009) it is the
collection, analysis, and interpretation of comprehensive narrative
and visual data to gain insight into a particular phenomenon of
interest. Best and Khan (2006) describe the quantitative approach
as the collection and analysis of numerical data describe, explain,
predict, or control phenomena of interest.
1.8.
Participants and sampling
For this study, students of grade 12 were selected. Those
students are chosen from three schools in Thai Nguyen Province
namely; Luong Ngoc Quyen Secondary school (LNQS), Ngo
Quyen Secondary school (NQS) and Duong Tu Minh Secondary
school (DTMS). All of these students are about to take the
graduation examination in which English is one of the compulsory
subject. The number of students involved in the present study is
seventy five (75). Twenty (26.6%) students from LNQS, another
thirty (40%) students come from NQS and twenty-five (33.3%)
students are from DTMS
.
1.9.
Data collection instruments
The first instrument was a questionnaire which is delivered
to the students to investigate types of difficulties they encounter
during the reading comprehension (see appendix A).
The second instruments used in this study was the
Metacognitive Awareness of Reading Strategies Inventory
(MARSI) version 1.0, which was originally developed by
Mokhtari and Reichard (2002) as a tool to measure native English
language learners’ awareness of reading strategy usage. Some of
the items have been altered or reworded to be closed to the reading
texts in school textbook. The MARSI consists of 30 items that
measure awareness reading strategies (see appendix B). In this
questionnaire each item is accompanied with a 5-point, Likerttype scale, 1 (never or almost never do this), 2 (only occasionally
do this), 3 (sometimes do this), 4 (usually do this), 5 (always or
almost always do this) in which scores of 2.4 or below demonstrate
low strategy use, 2.5 to 3.4 show moderate strategy use, and 3.5 or
above signifies high strategy use.
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IV. RESULTS AND DISCUSSIONS
1.10.
Results for research question 1
A hundred copies of questionnaire have been delivered to
students in three high schools. The researcher received 75 valid
No
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papers back. There are some students who cannot even specify
their problems so they left the column blank. The results of the
first questionnaire are as shown in the table 1 below.

STATEMENTS

1.
I have problems understanding words in the readings
2.
I have problems understanding grammatical points
3.
I have problems inferring information in the readings
4.
I have problems getting the main points of the readings
5.
I have problems deducing meaning from context
6.
I have problems selecting specific relevant information
7.
I have problems predicting information from readings
8.
I have problems handling lengthy readings
9.
I have problems recognizing writing styles
10.
I have problems with different subject matters
11.
I am not interested in reading texts in English
12.
I do not have enough external supports such as peers, parents and teachers
13.
I lack of exposure to authentic reading materials
14.
I do not have motivation with readings
15.
I am always under time pressure during readings.
Table 1: Results of the difficulty experienced by EFL students

REPORTED
RESULT
87%
65%
70%
75%
65%
50%
72%
81%
30%
45%
35%
46%
72%
48%
78%

1.11.
Results for research question 2
The descriptive statistics (table 2) shows that most of the strategies are reported using at moderate and high level, except for
GRS1, GRS2, GRS3 and PSRS3 (M<2.5). The most preferred strategies include PSRS7, PSRS8, SRS1, SRS2, SRS6, SRS7, SRS9
(M>3.5).
Descriptive Statistics
N
GRS1
75
GRS2
75
GRS3
75
GRS4
75
GRS5
75
GRS6
75
GRS7
75
GRS8
75
GRS9
75
GRS10
75
GRS11
75
GRS12
75
GRS13
75
PSRS1
75
PSRS2
75
PSRS3
75
PSRS4
75
PSRS5
75
PSRS6
75
PSRS7
75
PSRS8
75
SRS1
75
SRS2
75
SRS3
75
SRS4
75
SRS5
75

Minimum
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Maximum
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Mean
3.12
2.19
2.12
2.97
2.85
3.28
3.15
3.47
3.49
3.71
3.40
3.37
3.40
2.69
3.24
2.47
2.75
2.71
2.87
3.67
3.64
3.77
3.71
2.92
3.07
3.05

S.D
1.542
.940
.958
1.385
1.430
.938
1.402
.920
.876
.731
.870
.897
.885
1.013
.956
1.031
1.116
1.075
1.166
.935
.939
.924
.882
1.440
1.536
1.506

Variance
2.377
.884
.918
1.918
2.046
.880
1.965
.847
.767
.534
.757
.805
.784
1.026
.915
1.063
1.246
1.156
1.360
.874
.882
.853
.778
2.075
2.360
2.267
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SRS6
SRS7
SRS8
SRS9
Valid N (listwise)

75
75
75
75
75

1
1
1
1

5
5
5
5
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3.84
3.88
3.23
3.79

.855
.900
1.503
.890

.731
.810
2.259
.792

Table 2: Descriptive statistics of the mean scores of the use of reading strategies
In this research, the factor analysis process is repeated in 2 rounds due to the cross-factor loading of the variables. In all 2 rounds
of the factor analysis process, KMO is about 0.8 (>0.5) with statistical significance (sig = .000) and each Total Varian Explained is over
70% (>50%) which prove the appropriateness of factor analysis.
In the first round, 4 initial components are converted into 4 components. 10 items are deleted because of cross-loading factor and
20 remaining items are kept for the next step. Finally, these 20 items are tested again in the final round.
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Approx. Chi-Square
Bartlett's Test of Sphericity df
Sig.
Table 3: KMO and Bartlett's test

.839
1293.541
190
.000

1.12.
Hypothesis testing
The next step includes all the other dependent variables in the model together with the above control variables to assess the overall
impact of these control variables on the reading achievement of students dependent variable. Table 5 shows that independent variables
that account for 35.3% of the variation of the dependent variable.
Model Summary
Model
R
R Square Adjusted
Square

R Std. Error of Change Statistics
the Estimate R
Square F Change
Change
.6849
.379
14.464

1
.616a
.379
.353
a. Predictors: (Constant), SRS, GRS, PSRS
Coefficientsa
Model
Unstandardized Coefficients
B
(Constant)
1.663
GRS
.269
1
PSRS
.520
SRS
.033
a. Dependent Variable: MAR2
Table 4: Variable summary

Std. Error
.543
.111
.094
.105

Standardized
Coefficients
Beta
.228
.542
.030

The linear regression model expresses the correlation
between the factors as follows:
Mark = 1.663+0.269*GRS+0.52*PSRS
The research results of the author are basically consistent
with previous quantitative studies. The test results show that the
reading achievement of students is influenced by 2 factors: (1)
GRS; (2) PSRS.
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APPENDICES
Appendix A: Questionnaire for reading difficulties
DIRECTIONS: Listed below are statements about difficulties when doing reading comprehension tasks. Four numbers follow each
statement (1, 2, 3, 4)
and each number means the following:
 1 means “never true for me.”
 2 means “sometimes true for me.”
 3 means “often true for me.”
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 4 means “always true for me.”
After reading each statement, circle the number (1, 2, 3, or 4) that applies to you using the scale provided. Please note that there are no
right or wrong answers to the statements in this inventory.
No

STATEMENTS

SCALE

1.

I have problems understanding words in the readings

4

3

2

1

2.

I have problems understanding grammatical points

4

3

2

1

3.

I have problems inferring information in the readings

4

3

2

1

4.

I have problems getting the main points of the readings

4

3

2

1

5.

I have problems deducing meaning from context

4

3

2

1

6.

I have problems selecting specific relevant information

4

3

2

1

7.

I have problems predicting information from readings

4

3

2

1

8.

I have problems handling lengthy readings

4

3

2

1

9.

I have problems recognizing writing styles

4

3

2

1

10.

I have problems with different subject matters

4

3

2

1

11.

I am not interested in reading texts in English

4

3

2

1

12.

I do not have enough external supports such as peers, parents and teachers

4

3

2

1

13.

I lack of exposure to authentic reading materials

4

3

2

1

14.

I do not have motivation with readings

4

3

2

1

15.

I am always under time pressure during readings.

4

3

2

1

Appendix
B:
Metacognitive
Awareness
(MARSI) Version 1.0 Kouider Mokhtari and Carla Reichard © 2002

of

Reading

Strategies

Inventory

DIRECTIONS: Listed below are statements about what people do when they read academic or school related materials such as
textbooks, library books, etc. Five numbers follow each statement (1, 2, 3, 4, 5)
and each number means the following:
 1 means “I never or almost never do this.”
 2 means “I do this only occasionally.”
 3 means “I sometimes do this.” (About 50% of the time.)
 4 means “I usually do this.”
 5 means “I always or almost always do this.”
After reading each statement, circle the number (1, 2, 3, 4, or 5) that applies to you using the scale provided. Please note that there are
no right or wrong answers to the statements in this inventory.

PART A: GLOBAL READING STRATEGIES
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#

STRATEGIES

SCALE

1

I have a purpose in mind when I read.

1

2

3

4

5

2

I think about what I know to help me understand what I read.

1

2

3

4

5

3

I preview the text to see what it’s about before reading it.

1

2

3

4

5

4

I think about whether the content of the text fits my reading purpose

1

2

3

4

5

5

I skim the text first by noting characteristics like length and organization.

1

2

3

4

5

6

I decide what to read closely and what to ignore.

1

2

3

4

5

7

I use tables, figures, and pictures in text to increase my understanding

1

2

3

4

5

8

I use context clues to help me better understand what I’m reading.

1

2

3

4

5

9

I use typographical aids like bold face and italics to identify key
information.

1

2

3

4

5

10

I critically analyze and evaluate the information presented in the text.

1

2

3

4

5

11

I check my understanding when I come across conflicting information

1

2

3

4

5

12

I try to guess what the material is about when I read

1

2

3

4

5

13

I check to see if my guesses about the text are right or wrong

1

2

3

4

5

PART B: PROBLEM SOLVING READING STRATEGIES
#

STRATEGIES

SCALE

1

I read slowly but carefully to be sure I understand what I’m reading

1

2

3

4

5

2

I try to get back on track when I lose concentration

1

2

3

4

5

3

I adjust my reading speed according to what I’m reading

1

2

3

4

5

4

When text becomes difficult, I pay closer attention to what I’m reading.

1

2

3

4

5

5

I stop from time to time and think about what I’m reading.

1

2

3

4

5

6

I try to picture or visualize information to help remember what I read.

1

2

3

4

5

7

When text becomes difficult, I re-read to increase my understanding.

1

2

3

4

5

8

I try to guess the meaning of unknown words or phrases

1

2

3

4

5

3

4

5

PART C: SUPPORT READING STRATEGIES
#

STRATEGIES

SCALE

1

I take notes while reading to help me understand what I read

1

2
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2

When text becomes difficult, I read aloud to help me understand what I
read

1

2

3

4

5

3

I summarize what I read to reflect on important information in the text.

1

2

3

4

5

4

I discuss what I read with others to check my understanding.

1

2

3

4

5

5

I underline or circle information in the text to help me remember it.

1

2

3

4

5

6

I use reference materials such as dictionaries to help me understand what
I read

1

2

3

4

5

7

I paraphrase (restate ideas in my own words) to better understand what I
read.

1

2

3

4

5

8

I go back and forth in the text to find relationships among ideas in it.

1

2

3

4

5

9

I ask myself questions I like to have answered in the text

1

2

3

4

5
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Abstract- Drying is a post-harvest process that consumes significant energy. It can affect the quality of the agricultural product. Using
solar dryer most agricultural product can be preserved efficiently. The objective of the study is evaluating the forced convection mixedmode solar dryer design under Jimma Ethiopia condition in drying parchment coffee bean and red pepper.
The temperature and humidity inside and outside the drying Chamber was measured with digital thermohygro meter and Collector outlet
temperature, drying chamber outlet temperature are measured by means of digital type thermometer. A digital electronic balance was
used to weigh the samples; drying oven method is used to determine the amount of moisture in the products. The speed of air from the
blower was controlled using air inlet valve on the blower. The comparison is done with the open sun drying on same day and at same
time during the drying process.
Since the speed of air from the blower has an effect on the transfer of hot air to the drying chamber, One third opening valve position
of the blower was selected. The Minimum and maximum temperature observed within the drying chamber and ambient temperature
respectively Min. 31.40 and 19.10, Max. 56.60 and 30.00 oC during drying of red pepper and min 28.90 and 20.00, Max. 45.70 and
29.00oC during drying of parchment coffee bean. Observed System drying Efficiency of the solar dryer on the Bottom and upper
drying Tray is 10.4 and 12.27% respectively for parchment coffee bean drying and 29.07 and 30.5 % was observed respectively in the
Bottom and upper drying Tray in the drying of red pepper.
Drying parchment coffee bean and red pepper by forced convection mixed-mode solar dryer it takes 71hours to dry red pepper of 9.1
kg with final moisture content of 9.22% and 8.24% on bottom and upper drying try respectively. Similarly, it takes 26 hours to dry
parchment coffee bean of 18.2kg with final moisture content of 13% and 9% on bottom and upper drying try respectively. But, the
drying in open sun takes much more time.
Index Terms- Coffee, drying, red pepper, Solar, Temperature
I. INTRODUCTION
Drying is one part of the post-harvest process that is accountable for the removal of excess moisture to a level that is safe for long time
storage without affecting the quality of the final product [1] .
Pepper production in Ethiopia probably the most earliest than any other vegetable produce. Ethiopians have solid connection to red
pepper, which has high value principally for its high pungency. The fine powdered pungent substance in the popular traditional sauce
"Wot" is an essential flavoring and coloring ingredient while the green pod with other food products is consumed as a vegetable.
Ethiopians are generally belief that a person who frequently consumes hot pepper has resistance to various diseases. Ethiopian adult is
estimated to eat 15 grams of hot pepper average daily, which is higher than tomatoes and most other vegetables. Total pepper production
in the country was estimated at 3.1 million quintals for the 2016/2017 Ethiopian main cropping season. The region's share of total red
pepper production in the country is 69 percent, followed by the Amahara region, which accounts for about 27 percent of the country's
total output. In the crop year 2014/2015 the total area cultivated land and output was 67,072 hectares and 1,970,068 quintals
respectively[2].
Coffee is one of the world's largest agricultural export commodities, next to oils, and it is the most important and strategic commodity
on which the economy of Ethiopia depends. It has always been the main cash crop and export product in Ethiopia, accounting for 90 per
This publication is licensed under Creative Commons Attribution CC BY.
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cent of exports and 80 per cent of total jobs[3]. Coffee quality directly influences coffee farmers' prices because when coffee quality is
high, coffee prices are also high and vice versa [1].
Jimma Zone is Ethiopia's largest and popular coffee-producing region; has a range of small-scale coffee pulping industries located along
river banks and/or streams [4]. 105,140 ha of coffee-covered land contributing 27% of the country's export coffee and 43% of the Oromia
region's export share [5].
Over one million small-scale coffee farming households therefore produce around 90 per cent of Ethiopian coffee. In addition, about
25% of the Ethiopian population depends directly or indirectly on the production, processing and marketing of coffee. It is estimated
that 40 per cent of the quality of coffee is calculated in the field, 40 per cent in primary processing after harvest and 20 per cent in
secondary / export processing and handling including storage [6].
Sun drying is the oldest way of drying agricultural produce ever known to man and it involves simply placing the agricultural products
in the sun on mats, roofs or drying floors. It has many drawbacks because farm produce is spread out in the open sky and there is a
greater chance of spoilage due to adverse climatic conditions such as wind, rain, moist and dust, loss of product to insects, birds and
rodents. Totally dependent on good weather and very slow drying rate with danger of mold formation, causing the product to deteriorate
and decompose. The method often demands vast areas of land, it takes time and intensively labor. The solar dryer can be seen as one of
the solutions to the food and energy shortages of the nation and can be preserved effectively by using a solar dryer. [7].
Nonetheless, Jimma region coffee is the least-priced coffee relative to other sources that is mostly due to poor methods of processing.
Approximately 48 percent of producers spread their coffee on the ground, while 49.5 percent use bamboo mats or wire meshes to dry
the crop on raised drying beds and just 2.5 percent use cemented / brick floors[5].
Despite the coffee's economic value in Ethiopia, many rural coffee farmers have not prioritized proper drying mechanisms. The coffee
is primarily dried by spreading on the surfaces of bare earth, where it is subjected to radiation from the sun. Although it is cheap and
relatively efficient, it has some outstanding disadvantages, such as increased free land costs, which limit the area of the sun-drying floor,
high labor requirements, pollution from dust and dirt, and exposure to intermittent rains during the drying. Such disadvantages result in
high moisture content of coffee, which is vulnerable to mould attack. In addition, the price of the coffee will decrease dramatically.
Consequently, this results in low farmer prices [1].
Also as rising populations place pressure on food sources, about one-third of the total food produced for human consumption is lost,
with the majority of the loss occurring between harvest and user in developing countries. Controlling product dryness is the most critical
factor for maintaining quality in stored non-perishable foods[8].
The purpose of solar drying is to supply more heat to the crop than is available under atmospheric conditions, thereby increasing
sufficiently the vapor pressure of the moisture retained within the crop and significantly decreasing the relative humidity of the drying
air. This consequently increases the moisture carrying capacity of drying air, which sufficiently lowers the equilibrium moisture content
of the crop being dried.
Experiments carried out in many countries have clearly demonstrated that solar energy can be used effectively to dry farm crops. Some
essential targets of food dehydration are weight and volume reduction, intended to reduce transport and storage costs [9].
This research was aimed at evaluating the solar dryer fabricated in the center under Jimma condition in drying parchment coffee bean
and red pepper.
II. MATERIAL AND METHODS
Description of the study area
The research was conducted at Jimma Agricultural Engineering Research Center, Jimma Zone, Ethiopia's Oromia region 353 km
southwest of Addis Ababa. The total area of the zone is 18415 km2 and ranges between 7 ° 18′N and 8 ° 56′N latitudes and 35 ° 52′E
and 37 ° 37′E longitudes. The area's main soil types are nitosol and combbsols and receives an average annual rainfall of 1,467 mm per
year [10].
The zone has an elevation of 880 to 3360 meters (masl) above sea level. For 8 to 10 months receives an average annual rainfall of 1000
mm. The main rainy season stretches from May to September and there is a minor rainy season in February, March and April. Jimma
zone temperatures range from 8 - 28°C. The average temperature is 20°C annually. The study area agro-ecologies have a range of
altitudes of 1000-1500 (lowlands), 1500-2500 (intermediate) and 2500-3360 masl (highlands)[11].
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Experimental procedure

Fig. 1 Photo of the produced solar dryer design
The temperature and humidity inside and outside the drying Chamber (ambient) was measured with digital thermohygro meter model
ETH-1 measuring temperature range of -40 to 70oC resolution of 0.1oC and Relative humidity range 20 to 90%RH resolution of 1%RH.
Collector outlet temperature, drying chamber outlet temperature are all measured by means of Therma 1 digital type thermometer
measuring over the range of -50 to 1370°C with a 0.1/1°C resolution.
Air velocity at drier inlet and exit was measured by using portable Digital Anemometer MS 6250 measuring over the range of 0.4 to
30.0 m/s, Air Velocity Resolution : 0.1 m/s and Air Velocity Accuracy : ±2.0%. A digital electronic balance Model CTI200-s of 6 and
1.2 kg capacity having precision 1 and 0.1 g respectively was used to weigh the samples. Drying oven method is used in this study to
determine the amount of moisture. The initial moisture content was determined by the oven method at 103°C for 72 h, samples were
weighted every two hours during processing in the drying oven. Measurements continued until the change between two measurements
was less than 0.04% [12, 13]. Others are measured by means of infrared temperature measuring instrument.
The given experiments are conducted in the forced convection mixed-mode solar dryer under no load condition for evaluating the effect
of blower of diameter 4” and with parchment coffee bean and red pepper loading. The speed of air from the blower was controlled using
air inlet valve on the blower (Valve closed, one third open, two third open and fully opening of the valve).
The comparison is done simultaneously with the open sun drying during the drying process of parchment coffee bean and red pepper on
the selected air speed of the blower.

Measurements and calculations
Moisture content ( M c ) of substance is express as percentage by weight on wet basis and dry basis. The moisture content wet basis was

calculated according

Mc =

M w - Md
Mw

* 100

where, M w is the mass of the wet material and M d is the mass of dry materials
Amount of moisture to be removed can be calculated as

Mw =

M cI - M cF
100 - M cF

* Mp

Where, M w is amount of water to be removed of water, kg, M cI is initial Moisture content, M cF is Final Moisture content, M p is initial
mass of product to be dried, kg.

Drying rate DR depends on the total mass of water to be evaporated to the time interval required in seconds

DR =
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System drying efficiency for Forced convection solar dryer in day time is defined as the ratio of energy supplied to evaporate the
moisture of the product to the Energy supplied to the drier.

ηs =

Mw * L
As * I * t + E

*100

Where L= Latent heat of vaporization in kJ/kg

I is the solar Intensity in

k

W
m2

As is the surface area of the solar collector in m 2
t total time of drying in seconds
E Energy supplied to the Blower in Joule
Effectiveness factor:
It can be defined as ratio of drying rate in the Cabinet Solar dryer to the drying rate in the open sun drying.
Ef =

Drying rate in solar dryer
Drying rate in open sun drying

III. RESULT AND DISCUSSION
Effect of blower valve position

Table 1. One-way ANOVA: Blower valve position versus Drying chamber Temperature

Df
Blower

4

Sum Sq

Mean Sq F value

560.6

140.16

Residuals 60 537.8

15.64

0.00000000808 ***

8.96

Mean

sd

BC

43.38

2.67

13

"b"

BFO

39.57

3.59

13

"a"

BOThO 39.32

3.35

13

"a"

BTThO 40.57

1.76

13

"ab"

No

3.22

13

"c"

47.11

Pr(>F)

data: n

Multi comparisons of means

**significant at p<0.05, Means with different letter indicates significant difference
There was significant effect of blower valve position on drying chamber Temperature distribution p< 0.05. Tukey’s multiple Paired
comparison test indicated that BC (Valve closed position) was significantly different from the valve open position fully open (BFO),
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One-third open(BOThO) and Two-third open(BTThO), but within the valve opening position BFO, BOThO and BTThO significant
difference is not seen from each other. The control, without blower (NO) was significantly different from other. This clearly shows the
reliance of the dryer's output on air speed, the device efficiency increased as the air speed increased [14]. If the Blower's speed increases
then the temperature will also increase. This is in accordance with the theory of kinetic gas that explains the relationship between speed
and temperature is comparable, because the particles in a certain room move faster due to the speed increase [15]. Variation of moisture
removal rate with air velocity is typically increased as air velocity increases for a given grain layer thickness. This is because at greater
velocity, the air was able to carry away more moisture[16]. The variation of air flow velocity from the solar collector to the drying
chamber using the exhaust fan (Blower) showed that the airflow velocity provides the highest drying room temperature increase,
indicating that the speed of the exhaust fan has an effect on the transfer of hot air flow to the dryer chamber temperature[17].
With increase in mass flow rate of air the outlet air temperature of collector is going to decrease which reduces the drying temperature
required and thus increases drying time [18]. So blower with valve One-third open (BOThO) position of air velocity 17.57m/s was
selected for testing parchment coffee bean and red pepper testing.

Temperature distribution during drying time
The temperature in the drying chamber was uninterruptedly registered with loaded chamber. Figures 1 and 2 shows the temperature
distribution in drying chamber and the ambient temperature during drying of each red pepper and parchment coffee bean. The result
shows that the characteristic of the temperature distribution is suitable for drying coffee seeds that requires the optimum temperature in
the range of 45-50 degree Celsius and 55 degree Celsius for pepper drying [19]. Red pepper drying process was takes place for ten days
of 71hrs. Whereas parchment coffee bean drying process was takes place for four days of 26hrs. The average and minimum solar
radiation (kwh/m2/d) in the study area is 5.4 and 4.60 respectively.

Temperature in oC

60
55
50
45
40
35
30
25
20
15

0
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20
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40

Drying time in hr
TDCo

50

60

70

Ta

Where TDC-Temperature of drying chamber, TDCo- Temperature at drying chamber outlet and Ta – Ambient Temperature
Fig.1 Temperature Distribution during Red pepper drying

On fig.1 the Minimum and maximum temperature observed within the drying chamber respectively with ambient temperature as Min.
31.40 and 19.10, Max. 56.60 and 30.00 oC during drying of red pepper.
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Fig.2 Temperature Distribution during parchment coffee bean drying

20

25

30

Ta

Similarly, on fig.2 the Minimum and maximum temperature observed within the drying chamber respectively with ambient temperature
as min 28.90 and 20.00, Max. 45.70 and 29.00oC during drying of parchment coffee bean. The temperature in the ambient is relatively
low. Thus, the hourly variation of temperatures within the drying chamber during most hours of daylight is much higher than the ambient
temperature. The temperature increase inside the drying chamber was averagely up by 12.98°C and 21.13°C for the time of exposure
respectively for parchment coffee bean and red pepper drying. This suggests a possibility of better results than open-air sun drying[20].
Change in Moisture content during drying time

Moisture content wb in %

0.6
0.5
0.4
0.3
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0

0
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Bottom drying Tray

13

Drying time in hr

Upper drying Tray

Fig.3 Moisture Content of the parchment coffee bean
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The average initial moisture content of the freshly pulped parchment coffee bean was 52.93% wb while the average final moisture
content obtained from the oven dry method was 13, 9 and 13.33% wb respectively for Bottom drying tray, Upper drying tray and open
sun drying within the drying time. The initial moisture content lies within the range of 45 to 65% wb reported by [1]. From the result,
the deviation of the final moisture content may be attributed to variation in tray position within the drying time.
Previously it was considered that sun dried coffee are the best in quality but now a days increase in the production and as a seasonal
crop it is very difficult to go for only sun drying method. Sun drying of coffee in patios takes 7 to 15 days for parchment and 12 to 21
days for cherries, depending on climatic conditions [21].
The solar dryer could reduce the moisture content of coffee beans in 2 days from 54.8 percent to below 13 percent (w.b.) compared with
the 5–7 days needed for sun drying [22]. Coffee beans are generally dried under the sun, where drying may take 4-5 days depending on
the weather condition[23]. A drop in the drying time occurred when the temperature was high, since a high drying temperature raises
the kinetic energy of a water molecule until it breaks free from the cohesive force[24].
Initial moisture content of the red pepper 75.37% was reduced to 11.3%, 9.2% and 8.24% respectively for open sun drying, Bottom
drying tray and upper drying tray within the drying time. The upper tray gets more temperature than the lower tray because of the
geometry of the solar dryer. Drying rate is very slow and takes 7-15 days, depending on the weather conditions red peppers are infected
with dust, debris, rainfall, animals, birds, rodents, insects and micro organisms based on the environmental conditions.
The final drying stage of red chili was obtained after 41 h in the upper tray and 46 h in the lower tray, but in the open sun drying method
with the same weather conditions it took around 91 h. For solar drying a major saving in drying time was obtained compared to open
sun drying. Solar drying system under forced convection can be substantially higher than the open sun drying system[25]. The drying
times of greenhouse and open-sun drying methods for red peppers were 72 h (3 days) and 117 h (5 days), respectively[26].

310

Drying rate in kg/hr

270
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21

26

Open sun drying

Fig.4 Drying rate of the parchment coffee bean
The result in fig.4 of drying rates versus drying time shows as the temperature of the drying air are influencing drying rate. Increasing
drying temperature can be used to enhance efficiency of the process. However, sensitivity of the coffee beans should be taken into
account. A rise of drying medium velocity does have an impact on the process, as long as drying medium becomes saturated. Lower
relative air humidity has small impact on drying rate, but strongly affect the equilibrium humidity of the coffee. In order to optimize the
drying process, the application of higher gas temperature at the beginning of the process and lower temperature at the end of the drying
process is recommended[27]. As seen in the figure the drying rate of parchment coffee bean on the upper drying tray is higher than the
other for the first day and then becomes decreasing for the second day and then increasing at slow rate for the other remaining time.
Because the air passing the upper tray additionally heated on the top. The rate of drying is more and is found to be decreasing as time
increases. This is due to the removal of moisture from the surface, first accompanied by the transfer of moisture from the product's
internal component to its surface. Within the drier the temperature was higher than the ambient temperature, and the corresponding
relative humidity in the drier was lower than the relative humidity in the atmosphere. As a result, drying rate of chili in a force convection
drier was found to be higher than that of open sun drying. High drying rate was observed during the initial stages of drying. Drying rate
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decreases as drying time increases. Drying takes place during the falling rate cycle with a sharp drop in the moisture content in the initial
stages of drying and in the later stages is very low[28].
Diffusion of moisture is the dominant physical process influencing the reduction in drying levels during the drying of natural products
[29].
It can be observed that the constant drying rate period could not be detected under the tested conditions but only the increasing drying
rate period was detected. This period occurs when the drying rate is not constant and it decreases due to the water activity reduction on
the grain surface. So that, the drying rate is governed due to the intense internal water and vapor flow[30]. The variation in drying rates
is attributed to the differences in the position of parchment coffee bean in the drying trays. For all the three loading trays position, the
moisture content falls rapidly at first but as the coffee loses moisture the rate of drying slows[1].
The behaviour of the physical properties of coffee is significantly different from that of most agricultural products due to the grain
structure (endocarp or parchment). These differences are present even before drying. An air layer between the grain and the endocarp is
created because of the presence of the endocarp. This characteristic, may lead to differences in the drying process and its consequences
(heat and mass transfer, drying rate, shrinkage, diffusivity, etc.). The parchment will also alter the behavior of the physical properties
with respect to the moisture content. Therefore, the drying process is regulated mainly by the conditions of drying air. While the
parchment forms a physical barrier to loss of moisture, it does not influence the coffee's final moisture content. The drying rate and the
physical properties are affected by the presence of the parchment on the coffee grain[31].
Weight Reduction in Gram(g)
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Fig.5 weight reduction during red pepper drying.
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The higher rate of weight loss is determined on red pepper placed in the solar dryer than in the open sun drying. Observed System drying
Efficiency of the solar dryer on the Bottom and upper drying Tray is 10.4 and 12.27% respectively for parchment coffee bean drying.
With Effectiveness Factor of 1.23 and 2.31 respectively for Bottom and upper drying Tray. As reported [32,21,33,34] the efficiency of
solar dryers drying of coffee varies between 2 and 50% on average.
System drying Efficiency of 29.07 and 30.5 % was observed respectively in the Bottom and upper drying Tray in the drying of red
pepper. The efficiency of the solar collector ranged from 42.18 to 71.4% with an average value of 35 % at a drying air flow rate of
0.01kg/s [35]. The efficiency of the solar collector ranges from 20% - 43%[36]. The average collector and dryer efficiency was about
48% and 34% respectively[37]. At an average solar radiation of 420 W / m2 and an air flow rate of 0.07 kg / s, the collector, drying
system and pick-up efficiency values of about 28%, 13% and 45% respectively[38]. The maximum, minimum and average solar collector
efficiency are approximately 12.0%, 54.6% and 35.1% respectively, with an air mass flow rate of around 0.1254 kgs−1[39]. The solar
[28 ].
drier's thermal efficiency was measured at around 21 per cent with a particular moisture extraction rate of around 0.87 kg
kwh

IV. CONCLUSION
From the experiment conducted using forced convection mixed-mode solar dryer the Minimum and maximum temperature observed
within the drying chamber and ambient temperature respectively Min. 31.40 and 19.10, Max. 56.60 and 30.0oC during drying of red
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pepper and min 28.90 and 20.00, Max. 45.70 and 29.00oC during drying of parchment coffee bean. Observed System drying Efficiency
of the solar dryer on the Bottom and upper drying Tray is 10.4 and 12.27% respectively for parchment coffee bean drying, 29.07, and
30.5 % was observed respectively in the Bottom and upper drying Tray in the drying of red pepper. Drying by forced convection mixedmode solar dryer it takes 71hours to dry red pepper of 9.1 kg with final moisture content of 9.22% and 8.24% on bottom and upper
drying try respectively. Similarly, it takes 26 hours to dry parchment coffee bean of 18.2kg with final moisture content of 13% and 9%
on bottom and upper drying try respectively. However, the drying in open sun takes much more time. As can be seen from the result
the design of the solar dryer geometry, the drying tray position, drying air speed flow, drying temperature and drying time greatly affects
the final moisture content of the products to be dried which governs the product quality.
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Abstract-Indonesia is a country geographically located in equator which has a great potential in terms of solar energy utilization.
This is because the magnitude of solar radiation is influenced by the location of latitude, atmospheric conditions, and the position
of the sun against the equator. According to Power Data Acces Viewer NASA in 2019 Indonesia has a relatively high radiation
rate of 5.5 kWh/m2/day. This is a big advantage for Indonesia in terms of the utilization of solar energy into electrical energy
through Photovoltaics. Faculty of Psychology on Diponegoro University has a building that carries the concept of Undip First
Bioclimatic and Biophilic Green Building. The building has a motorcycle parking facility and a rooftop that hasn't been well
optimized. With a high level of solar radiation every day, the building located can take advantage of the rooftop and motorcycle
parking facilities become a large PLTS siteplan. PLTS On Grid is a PLTS system integrated with the PLN grid, where PLN is the
primary energy supplier and PLTS as an additional energy supplier. Through software PVSyst 6.43, the potential and
performance of the planning of PLTS in the Faculty of Psychology Diponegoro University is expected to have a potential of 387.7
MWh annually. After going through the process of converting electrical energy reduced to 374.11 MWh which divided into
260.05 MWh used to supply the load and 114.06 MWh delivered to the network of PLN Grid.
Index Terms- Photovoltaic, PLTS, On Grid, PVSyst 6.43
I. INTRODUCTION
Increasing energy needs can be used as an indicator of a country's prosperity, but at the same time it will cause problems in
its supply efforts. Most people still rely on fossil energy to meet their energy needs, so the longer the existing fossil energy will be
depleting. The condition of the fossil energy reserves that continues to decrease is anticipated by the Government of Indonesia to
further increase the use of New and Renewable Energy. At present the Government of the Republic of Indonesia through the
RUPTL (Electricity Supply Business Plan) targets the New and Renewable Energy mix (EBT) to reach 23% by 2025. Meanwhile
as of October 2019 the use of EBT has only reached 12.1%. The development of solar power for electricity is projected at 6.5 GW
in 2025 and 45 GW in 2050 or 22% of the solar potential of 207.9 GW [1]. Indonesia is a country that is geographically crossed
by the equator so that it has great potential in terms of utilization of solar energy. This is because the amount of solar radiation is
influenced by the location of latitude, atmospheric conditions, and the position of the sun against the equator [2]. Indonesia, which
is located at 6o LU - 11o LS and 95o - 141o BT has a relatively high average radiation level of 4.8 kWh / m2 / day [3]. Based on
these facts, of course, Indonesia has a large capital to develop photovoltaic technology to generate electricity from solar energy.
Some factors that influence the efficiency of solar cell output power are solar radiation, solar cell temperature, solar panel
orientation, solar panel tilt angle, and shadow effect. [4]. to maximize the output power produced, solar cells must obtain
maximum solar radiation and relatively low temperatures are needed so that the resulting output power increases. Diponegoro
University has seven campuses spread across various regions in Central Java as a lecture facility. One of them is the main campus
located on Jalan Prof. Soedarto, S.H. Tembalang UNDIP campus is the center of all Diponegoro University academic community
activities consisting of 11 faculties and 1 vocational school with a total land area of 1,352,054 m2 [18]. Astronomically, the
Faculty of Psychology, Diponegoro University is located at 7.07475 oLS and 110.4386 oBT. As a faculty that uses a new building
as of January 2019, the building has a variety of lecture-supporting facilities including lecture and administration buildings,
laboratories, libraries, sports facilities, motorized parking facilities, rooftops, small mosques, etc. This building was built with the
initial concept of "Undip's First Bioclimatic and Biophilic Green Building" which is environmentally friendly and supports
awareness about climate change. The motorcycle parking facilities of the Faculty of Psychology at Diponegoro University are in
the form of an open parking lot with an area of 1,014 m2. Another potential area is the rooftop which is located at the very top of
the building with an area of 963 m2.
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Figure 1. Rooftop faculty of Psychology
The research aims to design and analyze the potential and performance of PLTS by utilizing and optimizing the use of land
for motorcycle and rooftop parking facilities at the Faculty of Psychology, Diponegoro University as a daily supply of electricity
connected to the grid of PLN (On Grid) as a source electrical energy using PVSyst 6.43 software.
II. Research Methods
2.1. Data Retrieval
At the stage of this research, data collection from NASA Prediction of Worldwide Energy Resources Higher Resolution
Daily Time Series Climatology Resource for SSE-Renewable Energy is used to determine various meteorological and
climatological parameters in the planning area in the City of Semarang during the 2019 period. As for some data required for the
execution of this research are as follows:
Table 1. The intensity of solar radiation in the city of Semarang in 2019

Month
January
February
March
April
Mey
June
July
August
September
October
November
December
Average

Solar Radiation
(kWh/m2/hari)
4,60
5,29
4,55
5,08
5,41
5,14
5,38
5,94
6,49
6,54
6,14
5,50
5,50

Table 2. Temperature in the city of Semarang in 2019

Month
January
February
March
April
Mey
June
July
August
September
October
November
December
Average

Temperature
(oC)
25,28
25,18
25,03
25,72
25,16
24,21
24,34
25,19
26,35
27,51
27,66
26,38
25,66

The data in table 1 and table 2 are the two meteorological parameters needed in the simulation. In addition to these two
data, there are existing irradiation data to determine the effect of irradiation duration on the PLTS electricity production. The
irradiation old data was obtained from the Meteorology Climatology and Geophysics Agency, Semarang Climatology Station.
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Table 3. Long exposure to the sun in the city of Semarang in 2019

Month
January
February
March
April
Mey
June
July
August
September
October
November
December
Average

.Long exposure

(Hour)
4,58
4,85
6,04
6,95
8,49
8,69
9,33
9,69
9,78
9,91
8,03
6,11
7,70

In addition, data collection to support this research was also obtained through measurement of estimated daily load usage
at the Faculty of Psychology, Diponegoro University. This data is needed as an estimate of the use of daily loads supplied by PLN
electricity both on weekdays and holidays. Data is collected by manual observation periodically and the results are obtained
according to hourly usage in a day as in table 4 below.

Table 4. Estimated hourly load data at the Faculty of Psychology building

Time (WIB)
00.00 – 00.59
01.00 – 01.59
02.00 – 02.59
03.00 – 03.59
04.00 – 04.59
05.00 – 05.59
06.00 – 06.59
07.00 – 07.59
08.00 – 08.59
09.00 – 09.59
10.00 – 10.59
11.00 – 11.59
12.00 – 12.59
13.00 – 13.59
14.00 – 14.59
15.00 – 15.59
16.00 – 16.59
17.00 – 17.59
18.00 – 18.59
19.00 – 19.59
20.00 – 20.59
21.00 – 21.59
22.00 – 22.59
23.00 – 23.59
Total

Load (Watt)
Work Hour
weekend
6237
4943
6237
6173
6237
6173
6237
6173
6237
6173
6237
6173
19677
4859
43359
4859
118916
4983
141178
4983
145804,5
33307
186152
6507
125074
6552
134633
8224
185823,5
16197
136953,5
14514
127885
41314
116065
17108
101863
18748
67052
18508
44085
8700
11777
8700
6921
7070
6237
6158
1756877,5
267099

From the data in table 4 we can see that the amount of electricity used during working days (5 days) is 1.757 MWh per day
and during holidays (2 days) is 0.267 MWh.
2.2. Simulation
Utilization of solar energy in motorcycle and rooftop parking facilities at the Faculty of Psychology, Diponegoro
University, Diponegoro University, located in Semarang City, Central Java, has become a PLTS that has considerable potential.
With the potential use of solar energy and the use of large electrical energy consumption at the Faculty of Psychology,
Diponegoro University, a system called PLTS OnGrid was chosen, where the source of electrical energy used to meet the
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electrical energy needs of the Diponegoro University Psychology Faculty was not only supplied by PLTS, but by the grid of PLN.
This is because the power supply provided by PLTS is still insufficient to estimate the use of daily loads at the Faculty of
Psychology, Diponegoro University, so we need another power supply source that can meet the daily load needs. This PLTS is of
the OnGrid system because during weekend conditions the use of daily loads is very low due to the lecture and teaching and
learning process that is on vacation, while the power that can be supplied by the PLTS is fixed then the system will flow
electricity into the grid or grid of PLN (Grid) to help meet electricity supply in Indonesia and reduce the use of power plants with
fossil fuels and replace them with new and renewable energy. The design of PLTS in motorcycle and rooftop parking facilities at
the Faculty of Psychology, Diponegoro University uses PVSyst 6.43 software as the main software to process the data obtained
and identify analysis of potential and performance and potential energy generated in the designed solar system. PVSyst is a
software package / software used for the learning process, measurement (sizing), and data analysis of the complete solar system.
PVSyst was developed by Geneva University, which is divided into grid-connected systems, stand-alone systems, pumping
systems, and direct current networks for public transportation (DC-grid). PVSyst also features a database of extensive and diverse
meteorological data sources, as well as PLTS component data. Some examples of meteorological data sources that can be used on
PVSyst are sourced from MeteoNorm V 6.1 (interpolation 1960-1990 or 1981-2000), NASA-SSE (1983-2005), PVGIS (for
Europe and Africa), Satel-Light (for Europe), TMY2 / 3 and SolarAnywhere (for USA), EPW (for Canada), RetScreen,
Helioclim, and SolarGIS (paid).

Figure 2. PVSyst 6.43

III. Result and Analysis
3.1 PVSyst 6.43 Result
Based on the results of the PVSyst 6.43 simulation without taking into account the influence of the shadow / shading
factor, PLTS Faculty of Psychology, Diponegoro University has the optimal potential to produce electrical energy of 387.77
MWh per year. Where the PLTS system requires as many as 730 Kenika NPS320W solar panels and 2 Princeton Power Systems
type GTIB-100-G1.2. The solar panel has a tilt angle of 9o and azimuth of 17o adjust the conditions in the field. The PVSyst 6.43
simulation results in the PLTS Faculty of Psychology at Diponegoro University can be seen in table 5 below:
Table 5. Electric Energy Potential Faculty of Psychology Based on PVSyst 6.43
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Based on table 5 the electrical energy generated by the PLTS Faculty of Psychology UNDIP is 387.77 MWh per year
before being converted into AC electricity by an inverter. After going through the process of electrical energy conversion and
current reversal, the resulting electrical energy is reduced to 374.11 MWh per year with the distribution of 260.05 MWh to supply
the burden of the Faculty of Psychology UNDIP and the remaining 114.06 MWh is sent to the PLN grid system (Grid). The
maximum production capacity of this PLTS is 234 kWp.

Figure 3. Graph of electricity production by PLTS in normal conditions

Based on the figure 3 electrical energy produced by the Solar Power Plant of the Faculty of Psychology, Diponegoro
University, which has a diverse and fluctuating electric energy production results each month. With the largest electricity
production in September and October during the dry season and the lowest in January during the rainy season.
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Figure 4. Performance Ratio Graph of PLTS Faculty of Psychology

Performance Ratio or the ratio of the performance of the Solar Power Generation System (PLTS) Faculty of Psychology,
Diponegoro University is the ratio or level of comparison of electric energy produced effectively (used) with electrical energy that
will be generated if the system continues to work in standard conditions (STC). Based on Figure 4 it can be seen that the Solar
Power Generation System of the Faculty of Psychology, Diponegoro University has a fairly good level of performance ratio of
78.9%.
3.2 Analysis of PLTS Electrical Energy Production Faculty of Psychology
Based on the simulation results of the design of the Solar Power Generation Faculty of Psychology UNDIP with PVSyst
6.43 software obtained the results of the production of electrical energy each month. The amount of electrical energy produced by
the Solar Power Generation Faculty of Psychology UNDIP is influenced by factors such as radiation intensity and temperature,
according to the parameters contained in the Geographical Site Parameters in the PVSyst 6.43 database.
3.2.1 Radiation Intensity
The intensity of solar radiation is the amount of energy received by the earth per unit area per unit time whose value
changes depending on several factors, such as the astronomical location (latitude) location, the daily and annual apparent motion
of the sun, and the state of the Earth's atmosphere. The level of intensity of solar radiation or what is referred to as solar
irradiation is an important and major parameter in determining the potential of solar power plant planning and the systems and
supporting components used. This is because the working principle of solar panels that convert solar energy from radiation
intensity into direct electrical energy (DC). The value of the electrical energy produced depends on the intensity of solar radiation
received by solar cells. In table 6 the highest intensity of solar radiation in January and the largest electrical energy in October.
This is because the month of October is the peak of the dry season where in general the sky has fewer clouds than the rainy season
and the intensity of solar radiation emitted to the earth reaches more to the surface of the earth.
Table 6. Relationship between radiation intensity and PLTS energy production
Month
January
February
March
April
Mey
June
July
August
September
October
November
December
Average

Intensity
(kWh/m2/hari)
4,60
5,29
4,55
5,08
5,41
5,14
5,38
5,94
6,49
6,54
6,14
5,50
5,50

Energy
(MWh)
26,14
27,55
27,13
30,14
34,28
32,32
32,60
36,96
36,88
37,31
33,51
30,95
32,14
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Based on table 6 it can be seen that the largest electricity production was in October which reached 37.31 MWh and at that
time the intensity of solar radiation was in the highest value too, which was 6.54 kWh / m2 / day. So it can be concluded that the
greater the intensity of solar radiation received, the greater the electrical energy produced by solar panels.
3.2.2 Temperature
Regional temperature affects the maximum operability of solar energy. Ideally, solar panels operate at 25ºC. An increase in
temperature of 1ºC (from 25ºC) results in the total power generated by the solar panels being reduced to 0.5%. The relationship
between average temperature and the electrical energy produced is shown in table 7
Table 7. Relationship between temperature and PLTS energy production

Month
January
February
March
April
Mey
June
July
August
September
October
November
December
Average

Temperature
(oC)
25,28
25,18
25,03
25,72
25,16
24,21
24,34
25,19
26,35
27,51
27,66
26,38
25,66

Energy
(MWh)
26,14
27,55
27,13
30,14
34,28
32,32
32,60
36,96
36,88
37,31
33,51
30,95
32,14

From table 7 above, it is obtained a comparison graph per month between temperature and electricity production. It can
be seen that the largest electricity production in October reached 37.31 MWh when the temperature was relatively high, which
was 27.51oC. But from the results obtained, the value of electrical energy and temperature are fluctuating, this happens because
the electrical energy produced is more dependent on the intensity of solar radiation which is the main parameter in the production
of electrical energy by solar cells. The temperature value does not change much or it can be said that the range of change is small
(2.6oC).
3.2.3 Irradiation Time
Irradiation time affects the energy production of solar panels, because when the sun is insulated short means less solar
radiation is received in one day, and vice versa. Electrical energy when there is a day where short insulation is different from the
time of long insulation. Data related to the irradiation duration and the amount of electric energy production in PLTS Faculty of
Psychology UNDIP can be seen in the table below.
Table 8. The relationship between solar energy irradiation and energy production
Time
Energy
Month
(jam)
(MWh)
January
4,58
26,14
February
4,85
27,55
March
6,04
27,13
April
6,95
30,14
Mey
8,49
34,28
June
8,69
32,32
July
9,33
32,60
August
9,69
36,96
September
9,78
36,88
October
9,91
37,31
November
8,03
33,51
December
6,11
30,95
Average
7,70
32,14
From the table above we get a comparison graph per month between temperature and electricity production as follows:
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Figure 5. Graph of The relationship between solar energy irradiation and energy production
Based on table 8 and figure 5 it can be seen that the largest electricity production was in October which reached 37.31
MWh and at that time the irradiation / insulation time was also relatively high at 9.91 hours. This is certainly appropriate because
the longer irradiation time generally occurs during the dry season, where long insulation makes the intensity of solar radiation on
the day related also more, thus making solar panels capable of producing more maximum electrical energy.
IV. CONCLUSION
Based on research entitled the analysis of the potential and the performance of solar power plant planning (PLTS) in the
Faculty of Psychology, Diponegoro University Building using PVSyst 6.43 software, it can be concluded that the PLTS system
designed in the PLTS planning of the Faculty of Psychology, Diponegoro University is a system connected to the PLN network
(OnGrid). In designing the system using 730 modules which are divided into 340 panels in the motorcycle parking area and 390
in the rooftop area. For the tilt angle of the solar panel is 9º with azimuth angle 17º with fixed tilt type support. The components
used are 730 pieces of Kenika brand NPS320W solar panels with a capacity of 320 Wp, For the inverter is the Princeton Power
System brand type GTB-100-G1.2 with a capacity of 100 kW of 2 pieces. The amount of electrical energy produced by PLTS is
387.77 MWh / year, after going through the process of energy conversion and current reversal to 374.11 MWh. With the
distribution of 260.05 MWh the power is used for the purposes of using electricity itself at the Faculty of Psychology, Diponegoro
University and 114.06 MWh electricity is distributed to the grid of PLN each year. The amount of performance ratio
(performance ratio) per year based on PVSyst 6.43 simulation is 78.9% with a nominal nominal maximum power output power of
234 kWp and when the STC condition is 210 kW.
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Abstract- Urban setting and urban life style that follow global
market trends and standards; mismatch between poor families
limited purchasing power to afford the primary needs in Cities,
this has led to the increase of poverty progressively in the cities of
developing countries. This phenomenon can be explained by the
situation of increasing city duelers with no capacity to afford food
and shelter, increased number of city vendors, street children and
uncontrolled robbery and other criminalities within Cities in
Developing Countries: poor trying to find out their ways of living
through illegal practices and criminality.
The low agricultural activities in Cities make City
inhabitants to buy almost every food they eat from the market.
Therefore, food prices are determinants of the quality and quantity
a buyer can afford, hence the prices become determinant of food
security. This is the case in City of Kigali with very limited
agricultural activities within the City and in the suburbs of the
City.
Results from this research have reveled that majority of the
low-income households income 59.2% demonstrated an
observable attribution of high priority to “food expenditure” and
very low priority was attributed to other categories of expenses;
like rent, schooling and leisure, also the research has revealed that
on average, the low-income households spend on average 60% of
their income on food expenditure.
The results from the Multiple Linear Regression Model
have revealed positive and statistically significant relationship at
(p<0.01) between household head’s Salaries and received
remittances with the low-income households’ food expenditure in
the City of Kigali.
Index Terms- Socio-economic factors, Food Expenditure
Patterns, Low-income households

I. INTRODUCTION

R

esearchers and economic reports have declared poverty to
become an urban phenomenon: the shift of rural to urban
poverty started to occur with the urbanization of Cities mostly in
developing counties whereby rural-urban migration has been an
alarming phenomenon since the independence of African
Countries; with the commitment to take over the economies,
derive the development and build the Cities. It was obvious and

inevitable for this to happen in early stages of development of
Cities in Africa after in the aftermath of the independences; most
of African Cities were built from zero and African leaders had to
mold every aspect of the cities; build infrastructures and get the
cities populated. However, the trends rural to urban migration
were not well managed; monitored and controlled over last four to
five decades it took another dimension and created false
perceptions and expectations for the people thinking that, urban
settings offer all they need as basic needs at lower cost especially
employment.
This has created the imbalance and influenced people’s
mindset over time that cities are the best places that can
accommodate whoever wants to live in them and with no
condition. The inter-continental, global partnerships and the
globalization have also interfered and brought in new factors as
African a new market was offering opportunities, this has led to
African Cities becoming centers of regional and international
interests: business and employments follow international
standards.
The transition for local people to compete at the
international markets could not be easy always, low skills and lack
of capital for local citizens couldn’t allow them equally compete
at the market whereby they couldn’t benefit from opportunities
offered by the developing Cities to the maximum, hence, the one
who migrated from rural to urban looking for opportunities, they
remained poor and co-habited with the poverty without
alternatives.
The growing poverty in urbanizing cities has been observed
and highlighted by researchers in different publications, and the
fact that the poverty has been migrating from rural to urban
settings with impact on food security in urban areas has been also
subject to different research work. Due to the dynamics and
realities in urbanizing cities, poverty phenomenon has become
transferable from generation to generations and has defied some
old theories relating the basic education with decent livelihood.
“In the early 1990s, two-thirds of all Africans lived in rural
areas. Around 2030, Africa will enter its urban age with 759.4
million people - half of its total population - living in cities. It is
projected that by 2050 there will be more than 1.2 billion African
city dwellers. That means that by 2050 there will be more people
living in African cities than the combined urban and rural
populations of the Western hemisphere”. “Despite African cities
generating about 55 percent of the continent’s total GDP, a
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massive 43 percent of its urban populations live below the poverty
line” (UN-HABITAT, 2008).
“As populations become increasingly urban, so the general
problem of poverty will become predominantly an urban one.
World Bank projections from 1980 suggest that there will be a
decrease in rural households in the worst poverty up to the year
2,000 (from 83 million in 1975 to 57 million), while urban poor
households will more than double from 34 to 74 million” (T.
Vinod, 1978).
The land in cities is used in a very competitive manner for
competing priorities; infrastructures development, green spaces
etc.., it is very rare that agriculture activities like urban and periurban agriculture be given a priority and be allocated enough of
land for farming activities. This situation makes the city
inhabitants to depend mostly on imported food from the rural areas
or from international markets. Again the situation will make the
urban families to depend on purchased food, this dependency food
and income will bring in other factors for the group of urban lowincome households whose normally income is limited or
uncertain. Any shocks at the market on food products will have
serious repercussions on the food security for the low-income
families, in different researches; scholars investigated the
relationship between household income and expenditure in Urban
and have always found out that income determines expenditures
for the urban families and that households spend a big portion of
their income on food, more than 60% of their income.
Historically the City of Kigali started developing after the
colonial period in 1960ies, as the colonial team had selected Kigali
as their residence region, it had attracted some economic activities
to start around Kigali, after the independence Kigali remained the
main center of economic activities therefore proclaimed the capital
of independent Rwanda. From the 1960ies, the City was still small
and kept expanding as the population increased and economic
activities expanded.
Rwanda like any other developing Country, is engaged in
the development of backbone infrastructures, urbanization is
taking place and attracting both international and local investors,
City of Kigali opening urbanizing quickly and becoming the hub
for the most business and employment opportunities in the region:
the City’s growth has been ranked among the fastest growing
Cities in Africa, green and clean City.

II. LITERATURE REVIEW
The Canberra Group Handbook (2011) “defines household
income to be all the receipts whether monetary or in kind (goods
and services) that are received by the household or by individual
members of the household at annual or more frequent intervals,
but excludes windfall gains and other such irregular and typically
one-time receipts”.
The United Nations’ Food and Agriculture Organization
Globally/FAO (2010) highlights that as “the world is becoming
more urban, although the urban residents have access to a wider
array of foods, without land to farm, their food security is
dependent on their income and ability to purchase food products.
It is of the general knowledge that any expense depends on
available capacity or resources to exchange for the goods or
services purchased; in urban settings different from rural regions,
any food consumption is greatly depending on available income
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and market prices for food stuff. Therefore, consumption of
calories depends on income in urban areas”.
This research analyzed the relationship household’s income
and food security for the low- income earners in City of Kigali.
Households sources of income are mainly; wages and salaries,
remittances and Households income generating activities:
Wages and salaries: In the urban areas people depend on
income for their survival, urban poor people who don not have the
same capacity to compete for high paying jobs due to lack of skills
and experience they will mainly concentrate in the informal
sectors which offer mostly man power types of employment
opportunities with relatively low remunerations. In the same
context of urban poor people, few can earn monthly salaries as the
majorities are employed in the informal sectors and they are paid
with wages against the provided labor. Salaries and wages are the
key sources of income for this category of population in urban
areas as other sources of income like businesses they impose other
conditions that can not easily be met by poor people; start up
capital, standard of businesses in the urban setting, taxation etc..
Remittances (Total) being defined by the United Nations
(2006) to “include personal remittances and social benefits
directly to households from other institutional sectors, namely
corporations, government and non-profit institutions serving
households: And the Personal transfers thus include all current
transfers from resident to non-resident households, independently
of (a) the source of income of the sender (be it wages and salaries,
social benefits or any other type of transfers, including transfers
from a person receiving no income and running down his/her
assets); (b) relationship between the households (be it between
related or unrelated persons); (c) purpose for which the transfer is
made (be it inheritance, alimony, lottery, etc.)” (UN, 2006). The
vulnerability of urban poor households place them in the situation
of dependency on assistance that may come from different
sources; remittances and support from the government and other
development partners that work in the social assistance, supports
from relatives and family members who send the support in forms
of remittances, or food support that are provided from rural to
urban. But also social capital plays an important role in helping
urban poor families to get alternatives for the needed capacities to
cater for the basic needs for their family members including food.
Still in the context of urban poor households, their disposable
income will be subject to other factors at macro-economy level
like the inflation, which affects their purchasing power regardless
of their limited income; the low-income earners are affected the
same way at the market like any other players, rich and wealth
families, hence their purchasing power diminishes and this affects
obviously their food security.
Income Generating Activities (IGA) is defined by Action
against Hunger (2009) as an “activity that generates income for
the family, the activity can include agriculture, livestock rearing,
fishing, post-harvest processing and services”. According to Food
Agricultural Organization/FAO (1994) IGA includes “both
agricultural and non-agricultural activities like commercial
activities and handicraft. Income generating activity have been
directed towards economic focus with an aim to increase the cash
available into the family, improve the local economy, and
strengthen the livelihood strategies so that the population is less
vulnerable”. “The urban poor must survive through undertaking a
variety of income-generating activities. In most developing cities,
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the main part of these income-generating activities takes place in
the informal sector” (Dhar Chakrabarti, 2001).

III. RESEARCH METHODOLOGY
This study was carried out to investigate the social and
demographic determinants of the low-income household’s food
security in the City of Kigali Rwanda, the survey was conducted
in 3 districts of the City of Kigali namely; Nyarugenge, Gasabo
and Kicukiro districts in their 35 Sectors which are distributed by
10 Sectors in Nyarugenge, 15 Sectors in Gasabo and 10 Sectors in
Kicukiro.
The study focuses on the on Household Income defined by
total household wages and salaries, remittances and income
generating activities in relationship with the Dependent variable:
Households’ food expenditure explained by the monthly
household expenditures on food.
The respondents (Heads of household) were selected using
simple random sampling. Data on household food expenditure and
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HHs’ perception on of food security using HFIAS were provided
by household heads using a memory recall method. A total of four
hundred and forty five copies of the questionnaires were
administered but 407 were found useful for the analysis. The data
gathered were analyzed using SPSS for descriptive statistics and a
Multiple Linear Regression Model.
Model specification:
Y = α+ ∑𝑛0 𝛽𝑋𝑖 + ε
Y = β0+ β1 X1 +β1 X1 +…….βn Xn
Where

Y refers to Household Food Expenditure

α is a constant term.

β: Refers to parameter estimates

Xi: Refers to a latent of explanatory variables assumed to
affect household food expenditure.

ε: Error term

Table 1: Description of Variables
Variables
HH_Food Security

HH_Income

HH_Demo Charact

HH_Econ Charact

HH_Soc Charact

Description of variable
- HH food expenditure
- HH perception on Quality & Quantity of Food (Sufficiency &
Affordability)
- Number of meals taken a day
- Wages & salaries
- Remittances
- Income generating activities
- Age of Head of HH
- Dependency Ratio
- Gender of HH Head
- HH owned assets (Shelter and land)
- Employment status of HH head
- HH access to financial services (Loan)
- Household Size
- Social capital
- Education level of HH head
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IV. RESULTS AND DISCUSSIONS
4.1 Descriptive statistics
Table 2: Respondents Demographic Characteristics

Source: Author’s field study, 2019
4.1.1 Age
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The survey sought to study demographic characteristics of
the Low Income Households in City of Kigali with focus on the
households’ heads; age, gender, marital status, gender ratio and
dependency ratio at household level. The survey revealed that
majority of the households (93 %), are headed by people in the
working age range between 15 and 64 years old, and the age
average for the heads of the low-income households in City of
Kigali is around 41 years old (Table 2).
4.1.2 Gender and Sex ratio
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The research has also revealed that 35% of the low-income
HHs in City of Kigali counts between 2 to 3 females members
while the household that has minimum of male has is 0 and
household with maximum of males has 7 males. The sex ratio
Male/Female is 99.1% as per the table 3 below, meaning that there
are 99 males for every 100 females. NISR (2014) defines “Sex
ratio as an indicator that shows the balance between sexes within
a given population in relation to a given time period. It is
calculated as the number of males divided by the number of
females, thus providing the number of males per 100 females
within a given population”.

Table 3: Ratio Statistics for total male / total female

Minimum
.000

Maximum
7.000

Price Related
Coefficient of Coefficient of Variation
Differential
Dispersion
Median Centered
1.306
.670
99.1%

Source: Author’s field study, 2019
4.1.3 Marital status
The research also revealed that the majority of the low-income households 68% are headed by married people and 15% of the
households are headed by widows while only 9 % of households are headed by single people and 8% headed by divorced people. The
research has revealed also that the majority of low-income households in City of Kigali 71% count between 3 and 6 members and the
average number of members is 4 members (Table 4).
Table 4: Marital statuses and Size of Households

Source: Author’s field study, 2019
4.1.4 Salaries and wages
The research revealed that the majority 82 % of the low income-households in City of Kigali earns a monthly income between
10,000 and 50,000 Rwf, with an average income of 34,646 Rwf (Figure 4.4). The majority of the head of low income-households are
involved in informal and non skilled types of labor; they mentioned street vendors and other informal businesses which occupy 4.9%,
those involved in man power category are 2.7%, cleaners are 1.3%, aid-masons are 1.3% and those involved in security employments
are 1.1 %, the reason of the low earnings.
The 63% of the low income HHs who earn between 10,000 and 30,000 Rwf they can spend up to 23% of their earning {Max
7,000 Rwf} on food. The second group of HHs that earn between 30,001 and 50,000 Rwf they seem to have tendency as they can spend
up to 60% of their earning on food {Max 30,000 Rwf}. Therefore, we can say that the low income HHs in City of Kigali spends between
23 to 60 % of their income on food. This research has revealed that, the low-income households in City of Kigali spend on average
60.5% of their income on food.
4.1.5 Income Generating Activities (IGA)
The research has reveled that a very small portion 23.1% of the low income households in City of Kigali are involved in income
generating activities while the majority 76.9% do not have any income generating activities. Among the few who own income-generating
activities; 4.4% are involved in agribusiness, 1.7% involved in small animals rearing and 17% in micro-enterprises (Table 5).
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Table 5: Income generating activities

Source: Author’s field study, 2019
The above situation of only 17% of the poor families
involved in income generating activities within the City of Kigali
reveals certainly the absence of purchasing power for these
families and uncertainty on their capacities to feed their family
members. Small businesses and entrepreneurial spirit should be
among sources of income for the poor families who depends on
purchased food.
4.1.6 Remittances
According to National Institute of Statistics of Rwanda
(NISR, 2015), the “Government of Rwanda considers that social
protection provides income support to poor households or those at
risk of falling into poverty, as well as interventions to help them
overcome financial barriers to accessing public services such as
health care and education, and also provide associated in-kind
assistance essential in contribution to the achievement of its
development goals”.

The Rwanda's main National Social Protection Programme
is the Vision 2020 Umurenge Program (VUP), which began, in
mid 2008, run by MINALOC. It contains three components: a
regular cash transfer for very poor households with no labour
capacity ('VUP Direct Support'), a public works programme for
very poor households who are able to work ('VUP Public Works')
and a microcredit scheme that provides small loans at low interest
rates to individuals or groups ('VUP Financial Services'). Only
households classified as ubudehe categories 1 and 2- the two
poorest categories in the six-point ranking determined by local
communities in their own neighborhood are eligible for Direct
Support or Public Works.
The research has revealed that only 12.5% of the lowincome households in city of Kigali receives support under
Government social protection programs. Among the surveyed
households 4.9% receive “food support” while 7.6% receive “cash
support” (Table 6).
Table 6: Access and Types of remittances in low income HHs

Source: Author’s field study, 2019
Among those who confirmed that they receive food and
cash support, 30% said that the provider is the Government, 30%
they receive the supports from other providers, 25% they receive
the support from friends while 15% they receive them from
relatives. The low income HHs in City of Kigali who receives
special support from Governments project like Vision 2020
Umurenge Project (VUP1) and Ubudehe2 they spend between 40
and 60% of the support buying the food for their households.
The Vision 2020 Umurenge Project/VUP as most of its
approach is “Cash for work” it the mostly found within some areas
of the City because of projects; construction of infrastructures like
roads etc… that are implemented within the City which give
employment opportunities to members in poor families. 41
households confirmed that they benefited from the VUP program

and they have received from it on average the income of 26,707
Rwf (Figure 4.8) and only 7 households confirmed to benefits
from Ubudehe Government support.

1

2

VUP: Govt program targeting poor families {Food and work}.

4.1.7 Employment Status of Heads of HH
The findings of the research reveal that only 39.8% of the
heads of low-income households are employed: 19.4% do have
permanent employment while 80.6% they do casual work (Table
7). 45.8% have confirmed that they are self-employed and 30%
that are employed in the private sector. In regards to who employ
them; 45.8% said to be self-employed, 46.4% are employed by in
the private sector while only 6.5% are employed by government
and 1.3% employed by the civil society.

Ubudehe: Govt program targeting to finance IGA for the
poorest of the poor.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10234

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

292

Table 7: Employers for the Heads of HH

Source: Author’s field study, 2019
According to UN-HABITAT (2008), “when urban growth combined with limited employment opportunities in cities it leads to a
more rapid increase in poverty in urban areas than in rural areas. A massive 43 percent of African’s urban populations live below the
poverty line. In several Sub-Saharan nations that share even exceeds 50 percent and Africa’s urban slum populations continue to grow:
69% of all households in Addis Ababa, 65% in Dar es Salaam and 50% in Kampala and Nairobi are slum households”.
Table 8: Types of Employments
Type
Casual work
Permanent job
Total
Source: Author’s field study, 2019

Frequency
125
31
156

Percent
80.1
19.9
100.0

Table 9: Sector of Employment

Profession
Agriculture/Agribusiness
Plumber
Masson
Carpenter
Teacher
Other
Total

Frequency
62
2
18
1
1
72
156

Percent
39.7
1.3
11.5
.6
.6
46.2
100.0

Source: Author’s field study, 2019
According to the research, the majority 89.7% of lowincome households they earn daily wages and only 10.3% earn
monthly salaries, only 29.5% they have confirmed that their
salaries/wages are regular while 70.5% said that it is irregular
(Table 10). Apart from the listed skilled employments categories
that were given as options for respondents, from the survey it was
observed that the majority of respondents said that they are
employed in the category of “Other types” of employments. The

provided details show that other occupations that heads of
households are involved in cut across all various informal and nonskilled categories of employment in City of Kigali; they
mentioned street vendors and other informal businesses which
occupy 4.9%, those involved in man power category are 2.7%,
cleaners are 1.3%, aid-masons are 1.3% and those involved in
security employments are 1.1 %.

Table 10: Type of Remunerations
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Source: Author’s field study, 2019
4.1.8 Household Access to Finance
According to the findings of the research, majority of the HHs 66% they have bank accounts with SACCOs, 6% they have accounts
with MFIs and 21% they have bank accounts with commercial banks On the types of the services, 87.8% of the households the relate
with FSPs for only cash deposit and withdrawal operations, while only 10.6% have confirmed that they even do request for loans (Table
11).
Table 11: Low income HHs access to FSPs3 & Types of Services

Source: Author’s field study, 2019
4.2 Household’s income allocation patterns
The research has captured patterns around households income allocation in the low income households in City of Kigali, the
captured information focused on 4 categories of household expenses; rent, food, schooling and leisure and reasons that inform
household’s prioritization and decision on where to allocate the budget. As per table 12 below, for priority one (High), only two
categories of expenses are observed, food is given 61.3%, is given 39.3%. This to confirm with the UNDP (2009) findings which
revealed that poor families in urban areas spend up to 60 percent of their budget on food, and low incomes combined with high prices
can increase their risk of hunger and malnutrition. Same observations were reiterated by FAO (2011) report which said that “in countries
such as Bangladesh, Malawi and Viet Nam, the poor often spend 35 percent or more of their income on staple foods and total expenses
on food is about 70 percent of total expenditures”.
Table 12: HH prioritization for expenses

Source: Author’s field study, 2019
Table 13: Household income allocation patterns

3

FSPs: Financial Service Providers
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Source: Author’s field study, 2019
The research captured low-income households income
allocation among what should be the four common categories for
household expenses; rent, food, schooling and leisure, the
research revealed a very distinct behavior for the low-income
households on the choices for their expenses; there is an
observable high priority attributed to “food expenses” whereby the
majority 59.2% spend between 11-30K Rwf from their income,
the research also revealed a very low priority attributed to the rest
of the three categories namely rent, schooling and leisure whereby
the majority of households 69.3% , 83.8% and 99% respectively
spent only between 0-10K Rwf out of their income on those
categories.

4.11.1 Low income HH expenditure on food
The majority (55%) of the low income HHs who earn
between 10,000 and 30,000 Rwf they can spend up to 23% of their
earning {Max 7,000 Rwf} for food. The second group of HHs that
earns between 30,001 and 50,000 Rwf they same to have tendency
of those who can even spend up to 60% of their earnings on food
{Max 30,000 Rwf}. Therefore, we can say that the low-income
HHs in City of Kigali spends between 23 to 60 % of their income
on food.

Table 14: % HH Income spent on food

Source: Author’s field study, 2019
The research has revealed that on average the low-income households in City of Kigali spend 60.5 % of their monthly income on
food confirming FAO (2010), findings which stated “that globally as the world is becoming more urban. Although urban residents have
access to a wider array of foods, without land to farm, their food security is dependent on their income and ability to purchase food
products. Poor families in urban areas spend up to 60 percent of their budget on food, and low incomes combined with high prices can
increase their risk of hunger and malnutrition”.
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Figure 1: Portion of the Salary and Wages spent on food

Source: Author’s field study, 2019
4.3 Descriptive Analysis on Effect of Inflation on Food
Security
According to Granville and Mallick (2006), “when the
nominal wages on which low earners depend stagnate or grow at
a lower rate than prices, inflation can depress workers’ real income
and generate poverty. This will also be more likely the more the
prices of basic goods are affected. On the other hand, the oftencited “inflation tax” reducing the purchasing power of monetary
assets may not affect those already below the poverty line, since
these individuals hold few liquid balances to begin with”.
Poor families in urban settings are exposed to the same
realities as other categories of city inhabitants including wealthiest
families; the marketers do not select or set prices according to
categories of buyers, poor people with low purchasing power, they
buy food from the same markets with the wealthiest families. As
a result, poor families they exhaust their income buying food for
their family members and they compromise on other basic needs.

The low-income households do have limited alternatives
and options for coping up with their with food scarcity and limited
purchasing power, the fact that urban agriculture is not an option
with the city settings, these families they do rely entirely on
purchased food and among the few alternatives they have is to rely
on social networks either borrowing for money which they can use
to cater for buying food for their families, however the later option
involve other conditions and mighty a vicious circles for the
indebtedness of the household.
The findings of the research reveal that majority 95.4 % of
low income HHs adjust to raise in markets prices by cutting down
household’s expenses including food and this meaning reducing
quality and quantity of the food consumed by household members,
in other words compromising food security for the households
member. Only 32.1% of the households look for alternatives to
keep the quality & quantity of food consumed at household.
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Table 15: HHs adjusting to the rise in prices and rent by cutting down HHs expenses including food and relocating to cheap
houses

Source: Author’s field study, 2019
Majority of low income households, 75% said they do
never borrow money from friends to cater for feeding families
when the prices go up, the majority 95% said also they never
borrow from the Financial Service Providers (FSPs) to cater for
food when prices go up, and 85% said they never borrow from
saving groups.
According to table 8 above, majority (68.2%) of the lowincome households in City of Kigali, they opt moving looking for
cheaper houses as a strategy of dealing with the increase in rent
which means in other words that low-income households attribute
less priority to quality of houses they stay in. This also explains
the mobility of this category of City inhabitants from the deep city
location towards the city outskirts developed as the city expands.
4.4 Regression Results for determinants of Households Food
Expenditure
The research aimed to study among other objectives how
Household’s income determines food security for the low-income
households in City of Kigali. The studied factors include; total
household wages and salaries, remittances and income generating
activities. The results from the multiple linear regression model
(Table 16) have reveled positive correlation and significant
relationships at (p<0.01) between low-income households’ food

expenditure in City of Kigali with the Head of Households Salary
and received remittances; a unit increase of in the Head of
Households Salary will increase household food expenditure by
0.873 which means that the increase in Salary of the Head of
Household in low income households will increase household’s
expenditures on food. A unit increase in the received remittances
in the low-income households it will make the household’s food
expenditure to increase by 0.360.
The R Square was estimated to reveal how much of the
variance in low-income household food security was explained by
the model. The results in Table 16 showed that the model had an
R2 of 0.952. The R2 = 0.952 implies that our model (which
includes all variables under the socio-economic and demographic
low-income household characteristics) explained 95.2 percent of
the variance in low-income household food security. The
statistical significance of the model was also assessed using
analysis of variance (ANOVA). The ANOVA results (Table 16)
also indicated that a significant relationship exists between socioeconomic and demographic factors and low-income household
food security with F(8,225) = 36.973, p = 0.000. The model
reached statistical significance with p = 0.000 which is less than
0.0005.
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Table 16: Aggregated Socio-Economic and demographic factors affecting HH food security

Source: Author’s field study, 2019
Based on the table 4.42, the Multiple Linear Regression model is summarized by the equation 4.1.
𝒀𝒊 = 0.786 + 0.873𝑋1 + 0.36𝑋2 + 0.124𝑋5 + 0.186𝑋5 + 0.041𝑋10 +
Where,
Y: HH Food Expenditure
X2: Remittances {Remittances}
X3: Income Generating Activities {Income_G_A}
X5: Dependency Ratio {Depend_Ratio}
X10: Household size {HH_Size}
: Error term

V. CONCLUSION AND RECOMMENDATIONS
This section is aimed at giving conclusion and recommendations
on the major findings of this study; it gives in a summarized
manner the research findings in regards with the research and
conclusions on study hypotheses. This section includes also
recommendations on how best to address issue of food security in
the low-income households in City of Kigali, Rwanda and provide
indication on issues for further investigation. The study has
revealed that demographic factors have strong influences on lowincome households food security in City of Kigali.
5.1 Summary of Key Findings
The overall objective of this study was to determine how the socioeconomic and demographic determinants affect household’s food
expenditure for the low-income households in City of Kigali. In
particular, the specific objective covered under this paper is to
study how Household’s income determines food security for the
low-income households in City of Kigali. The study collected data
through a survey; data were analyzed and presented, for this paper
specific attention is given to the objective mentioned above of

studying how demographic characteristics determine the level of
food security in low income HHs in City of Kigali. Theoretical
and empirical literatures were used to compare the results of the
study with previous studies.
As the first objective of the study sought To investigate how
Household’s income determines food security for the low-income
households in City of Kigali with focus on following indicators; i)
The total household wages and salaries, ii) Remittances and iii)
Income generating activities.
The multi-linear regression model results has reveled positive
correlation and significant relationships at (p<0.01) between lowincome households’ food expenditure in City of Kigali with the
Head of Households Salary and received remittances; a unit
increase of in the Head of Households Salary will increase
household food expenditure by 0.873 which means that the
increase in Salary of the Head of Household in low income
households will increase household’s expenditures on food. A unit
increase in the received remittances in the low-income households
it will make the household’s food expenditure to increase by
0.360security. We therefore, reject H0, which says that HH level
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of income in low income households in City of Kigali does not
affect their level of income spent on food.
5.2. Recommendations
The situation of economic capacity and Food security and of the
low-income households in City of Kigali can be addressed for a
better and more improvement livelihoods. The most important
factor to be addressed is the economic capabilities through the
social economic empowerment of the low-income households and
also increasing food accessibility for the low-income earners
within the city of Kigali.
5.2.1 Social-Economic Empowerment for improved livelihood
The research results have revealed a low level of engagement of
the low-income households in income generating activities within
the City of Kigali, which normally should be one of the key
sources of income for this segment of population. Looking at the
factor that the majority of heads of households belongs to the
working age range, this can allow for long term socio-economic
behavioral transformational and support programs.
The City of Kigali should invest more effort to improve
entrepreneurship and financial literacy among the low-income
households, which will increase the skills of the low-income
category (Ubudehe 1 & 2 Categories) and help them to improve
their level of engagement into income generating activities, join
the formal sector from the inform and increase their level of
working with financial services providers as it was observed as an
issue from the research results.
Depending on the City priority areas and competitive advantages;
the City of Kigali should attract or initiate more programs that
target for social –economic empowerment for the poor people
within the City with an assumption that currently, fewer of the
development partners put their focus and interventions in City of
Kigali to benefit the low-income population. The low income/poor
people within the cities tend to be forgotten in most programs
targeting to improve livelihood of the poor yet they are more
disadvantaged compared to the other poor persons in rural areas.
5.2.2. Explore potentials for Urban Agriculture
With the aim for jobs creation and improving food security for the
poor families within the City of Kigali, the urban agriculture
should be given much more priorities and be explored as a sector
that can trigger the creation of employments and generate on and
off farm businesses for a big number of City inhabitants especially
the poor people.
FAO “defines urban agriculture as the growing of crops,
vegetables, fruits and livestock keeping as well as non-food
products” (Orsini et al., 2013). Maxwell et al. (1998) argued that
urban agriculture increases household food and nutrition. Other
scholars have explained how urban agriculture enhances
livelihoods of the urban poor. For example, asserts that urban
agriculture brings additional income.
Basing on the study findings, the study recommends that the City
of Kigali give much more priority to urban agricultural practices,
it is important that the City acknowledges the situation of the lowincome households within the City and through Ministry of
Agriculture formulates policies that govern and promote urban
agricultural practices.
Also, the City of Kigali in collaboration with the Ministry of
Agriculture together with Rwanda Cooperative Agency, should be
at the fore front in empowering and organizing the city low-
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income households in strong cooperatives to benefit and turn into
economically viable the available non exploited swamps in the
suburbs of the City of Kigali.
5.3. Areas for further research
 The low involvement of City of Kigali low-income
household in income generating activities requires
further studies to understand the reasons behind for
further recommendations;
 There is a need for further researches in the area of Urban
and Peri-Urban Agriculture development in City of
Kigali;
There is a need to investigate further the phenomenon and impact
of low-income households’ mobility searching for affordable
shelters within the City of Kigali.
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Abstract- The authors used the data generated from the training entitled “Self-care and Basic Disaster Risk Reduction Management for
Crisis Volunteers’ and employed the descriptive approach of research design.
Research reveal that majority of the respondents (i.e., the crisis volunteers) were females, falling within the age range of 31 to more
than 50 years, married with 1 to 6 children, and college graduates. Utilizing Howatt’s (2000) checklist of physiological, psychological,
and behavioral signs and symptoms of stress, the respondents were asked to identify the extent of their experiences with each of the
items indicated therein. Under the physiological category, the crisis volunteers were found “Sometimes” (i.e., within the moderate
scale of 1.67 – 2.33) experiencing headache/migraine, back pain, insomnia, chronic illness/flu, and excessive perspiration while anger
symptom was found under the psychological category. No behavioral sign and symptom of stress was reported.
Adopting the Therapeutic Lifestyle Changes (TLCs) of Ivey, Ivey, and Zalaquet (2014), the majority of the respondents committed to
include as part of their coping strategies: (1) do at least 10 minutes of exercise everyday; (2) fulfill the sleep requirement of 7 to 9
hours; (3) lessen intake of food high in salt, monosodium glutamate (MSG), sugar, caffeine, and saturated fats; (4) avoid the deadly
habits of complaining and criticizing; and (5) immerse in positive self-talk; (6) develop a humorous attitude at all time; and (7) make
meditations as part of their daily routine.

Index Terms- Crisis volunteers, Stress, Physiological, Psychological, Behavioral

I. INTRODUCTION

C

risis volunteers are the on the frontlines of providing physical and psychological services to the victims in the aftermath of any
kind of disaster. According to Bartley (2007), such efforts are truly altruistic. They are dedicated to helping those in need rebuild
their lives and reach their full potential (Volunteers of America, 2010).
In an actual volunteerism experience, Regan (2014) relates that responding to the aftermath of a crisis requires meeting not only
physical demands but also mental challenges. To prevent the possibility of impairment while rendering help to disaster victims, the
crisis volunteers need to practice self-care. Self-care is one of the important aspects of healthy lifestyle (Mahdizadeh & Solhi, 2018)
that crisis volunteers should commit themselves to practice throughout their lives and careers.
A commitment to self-care, according to Miller (2012), can simply help crisis volunteers with their physiological, psychological, and
spiritual vulnerabilities. In a study conducted on volunteering, Toman and Leichtman (2010) presented Covey’s (1989) idea that it is
imperative to take care of one’s personal needs before one can consider taking care of others. For the crisis volunteers to thrive and
maintain their stamina while meeting the needs of their clients, they should strengthen their vulnerabilities by improving their coping
abilities.
Corollary, a training on self-care was provided to a group of crisis volunteers. The framework of the said training was patterned after
the Stress Inoculation Training (SIT) which was developed by Donald Meichenbaum, a renowned behaviorist. This training program
is composed of three phases: (1) the conceptual phase, (2) the skills acquisition phase, and (3) the follow-through phase.
Similar to the conceptual process of the SIT, the training provided an opportunity to crisis volunteers to conceptualize their current
level of stress on aspects of physiological, psychological, and behavioral. For skills acquisition phase, the participants were provided
with various therapeutic lifestyle changes for them to explore, contemplate, and act upon. And finally, for follow-through phase, the
participants were asked to make an action plan as basis in monitoring and evaluation of the aftereffect of the training.
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To better understand how the participants are able to learn from the training, understand and assess their current physiological,
psychological, and behavioral conditions, and make commitments to change, a deeper analysis is hereby carried out. Hence, this
research.
Generally, the research aims to identify the participants’ signs and symptoms of stress, and how will they handle them. Specifically, it
aims to:
1. Ascertain the participants’ demographic profile in terms of sex, age, marital status, number of children, and educational
attainment;
2.

Identify the participants’ physiological, psychological, and behavioral signs and symptoms of stress, and rank-ordered them;
and

3.

Determine the participants’ ways and schemes of adopting positive lifestyle changes in terms of maintaining an exercise
program, fulfillment of sleep requirement, lessening intake of unhealthy substances, avoidance of unhealthy habits of
interrelationships, immersion in positive self-talk, developing humorous attitudes, and practicing meditation.

II. RESEARCH AND COLLECT IDEA
Research Design
Basically, the study is a descriptive type of research. The data which were directly collected from the participants during the training,
using survey instruments, were analyzed to describe their demographics, the stress they are currently experiencing, and the manner in
which they will improve their physiological, psychological, and behavioral conditions.
Research Participants
The trainees of the first part of the training entitled “Seminar-Workshop on Self-Care and Basic Disaster Risk Reduction and
Management for Crisis Volunteers” will be the subject of the research. Table 1 shows the distribution of the participants by office
affiliation. As shown, the total number of participants was 42, 36 or 85.7 percent came from the Local Government Unit of Baler
(LGU-Baler) while 6 or 14.3 percent came from Aurora State College of Technology (ASCOT). These participants were all involved
in providing services to victims of disaster.
Table 1. Distribution of research participants by office affiliation.

OFFICE AFFILIATION

LGU-Baler
ASCOT

TOTAL

NUMBER

PERCENT

36
6

85.7
14.3

42

100.0

Survey Instrument
There were two (2) survey instruments used in the study, both of them were improvised by the researchers. The first one (see
Appendix 1) was divided into two parts, namely: Part I – Demographic Information of the Participants, and Part II – Checklists of
Signs and Symptoms of Stress according to Physiological, Psychological, and Behavioral. The checklists were adopted from Howatt’s
(2000) work; were translated in Filipino; and were added with response options scaled at 3 = High, 2 = Moderate, and 1 = Low.
The other improvised instrument (see Appendix 2) was adopted from the Therapeutic Lifestyle Changes (TLCs) introduced by Ivey,
Ivey, and Zalaquett (2014). Both the instruments were self-administered.
Data Analysis
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The data were tabulated and analyzed using the Software Package for Social Science (SPSS). All the demographic variables
were analyzed and presented using frequency distribution. In determining the rank-orders of the physiological, psychological, and
behavioral signs and symptoms of stress encountered by the participants, average frequency was used. In examining the schemes and
ways to be adopted by the participants to improve their well-being, (the) frequency distribution was also used.
Theoretical/Conceptual Framework of the Study
The study draws a lot from the Transtheoretical Model (TTM) of Change developed by Prochaska, Norcross, and
DiClemente (Seligman & Reichenberg, 2014). As presented, the model provides a theory of behavior change that incorporates
elements from many different theoretical perspectives (hence, the name, transtheoretical).
TTM is intended to apply to mental health and behavioral health problems (Seligman & Reichenberg, 2014) and is used to
identify a number of stages that clients experience as they progress through lifestyle modifications (Link, 2013). Each individual’s
stage of change is determined using the five (5) stages of change provided by the model, and these are: (1) Precontemplation, (2)
Contemplation, (3) Preparation, (4) Action, and (5) Maintenance.
Prochaska, et. al. (2013) provide the following descriptions of each stage:
1. Precontemplation Stage - Precontemplators process less information about their problems, devote less time and
energy to reevaluating themselves, and experience fewer emotional reactions to the negative aspects of their
problems. In therapy, these are the most resistant or the least active clients.
2. Contemplation Stage - Individuals in this stage are most open to consciousness(-)raising techniques, such as
observations, confrontations, and interpretations, and are much more likely to use bibliotherapy and other
educational techniques. Contemplators also profitably employ emotional arousal, which raises emotions and leads
to a lowering of negative affect when the person changes. As individuals became (become) more conscious of
themselves and the nature of their problems, they are more likely to reevaluate their values, problems, and
themselves both affectively and cognitively.
3. Preparation Stage -Individuals in preparation begin to take small steps toward action.
4. Action Stage - During the action stage, people use higher levels of self-liberation or willpower. They believe
increasingly that they have the autonomy to change their lives in key ways.
5. Maintenance Stage - Continuing to apply counterconditioning, stimulus control, and contingency management is
most effective when based on the conviction that maintaining change supports a sense of self that is highly valued
by oneself and significant others.
Obviously, the trainees were pre-contemplating prior to their participation to (in) the training. They do not consider
improving their physical, psychological, and behavioral conditions. However, upon hearing lessons on understanding the importance
of self-care, they begin to become aware of their physiological, psychological, and behavioral conditions. As stipulated in their act ion
plans, the trainees were starting to take a step toward improvement.
In adopting the TTM in the study, it can be patterned that the participants had already undergone the first three stages, i.e.,
Precontemplation, Contemplation, and Preparation. The Action and Maintenance stages could possibly be realized later as part of the
recommendation of the study, i.e., to monitor and evaluate the execution of the action plans that were prepared by the participants.
Corollary, the current study could be best pursued using the Context, Input, Process, and Product (CIPP) Model. This model
was developed by Daniel Stufflebeam and colleagues in the 1960s. The idea of improving (the) health and wellness of crisis
volunteers for them to become physiological, psychologically, and behaviorally prepared in performing their role as such, constitutes
the context of the study. The proposed training or psychoeducation will form part of the input while the adoption and practice of the
Therapeutic Lifestyle Changes (TLCs) that they will learn from the training will constitute the process that would result into an
output or product of having an improved health and wellness. Figure 1 depicts the flow of the study using the CIPP Model.
Context

Input

•Health and
Wellness
Concern

•Psychoeducation
or Training on
Self-Care

Process
• Adopting the
Therapeutic
Lifestyle
Changes (TLCs)

Product
• Improved
Health &
Wellness

Figure 1. Paradigm of the study using the CIPP Model.
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III. WRITE DOWN YOUR STUDIES AND FINDINGS
The data collected from the training were summarized, analyzed, and discussed, and were logically presented below. The first part
encompasses the demographics of the participants. It includes age, gender, marital status, number of children, and educational status.
These were summarized and presented using frequency distribution. The data regarding the participants’ signs and symptoms of stress
composed the second part. For ease of analyses, these were categorized into physiological, psychological, and behavioral, and were
ranked-ordered. Lastly, the action plans of the participants within the context of therapeutic lifestyle change compose the third part.
Like the data in the first part, these were also summarized and presented using frequency distribution.
I. Demographic Profile of the Participants
Gender. Table two shows the distribution of participants by gender. Of the total participants, thirty-six (36) or 85.7 percent were
composed of females and only 6 or 14.3 percent were males. Such distribution is expected because majority of the participants were
volunteer workers of Baler Social Welfare and Development Office who were mostly females. The result is consistent with Forsman
and Barth’s (2017) contention that men are underrepresented in social work careers.
Table 2. Distribution of participants by gender.
GENDER

NUMBER

PERCENT

Female

36

85.7

Male

6

14.3

42

100.0

TOTAL

Age. The ages of the respondent were grouped as indicated in table three. As shown, there were 11 or 26.2 percent of the participants
who fell within the age group of 41 – 50, followed by the same number of participants (No. = 10, % = 23.8) within the age groups 31 40 and less than 50 years, and 5 or 11.9 within the age group 30 years and below. As shown in the table, 6 or 14.3 of the participants
did not reveal their age. Gleaning from the results, there were about 75 percent of the participants who belonged to the age range of 31
- >50. This suggests that majority of the participants were on their adulthood stage.
Table 3. Distribution of participants by age group.
AGE GROUP

30 yrs & below
31 – 40
41 – 50
> 50
No response

TOTAL

NUMBER

PERCENT

5
10
11
10
6

11.9
23.8
26.2
23.8
14.3

42

100.0

Marital Status. Table four shows the distribution of marital status of the participants. As gleaned from the table, majority of the
participants (32 or 76.2%) were married while the other participants were revealed as single (4 or 9.5%), separated (4 or 9.5%), and
widow/er (2 or 4.8%).
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Table 4. Distribution of participants by marital status.
MARITAL STATUS

Single
Married
Widow/er
Separated

TOTAL

NUMBER

PERCENT

4
32
2
4

9.5
76.2
4.8
9.5

42

100.0

Number of Children. The distribution of the participants by number of children is shown in table five. As revealed in the table, 20 or
47.6 percent of the participants had 1 – 3 children, followed by 11 (26.2%), 2 (4.8%), and 1 (2.4%) participants with 4 – 6, more than
6, and no children, respectively.
Table 5. Distribution of participants by number of children.
NO. OF CHILDREN

None
1–3
4–6
>6
No response

TOTAL

NUMBER

PERCENT

1
20
11
2
8

2.4
47.6
26.2
4.8
19.0

42

100.0

Educational Attainment. Table six shows the distribution of participants by educational attainment. As indicated, majority of the
participants (N = 29, % = 69%) were college graduate. Others had reached college (N = 5, % = 11.9), graduated from high school (N =
4, % = 9.5), graduated from their master’s degree (N = 2, % = 4.8%), graduated from doctorate degree (N = 1, % = 2.4), and had
attended high school (N = 1, % = 2.4).
Table 6. Distribution of participants by educational attainment.
EDUCATIONAL ATTAINMENT

High school level
High school graduate
College level
College graduate
Master’s graduate
Doctorate

TOTAL
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PERCENT

1
4
5
29
2
1

2.4
9.5
11.9
69.0
4.8
2.4

42

100.0
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II. Participants’ Signs and Symptoms of Stress
Following Howatt’s (2000) checklist of physiological, psychological, and behavioral signs and symptoms of stress, participants’
extent of experiencing these signs and symptoms of stress were assessed using the scale: 3 for “Always”; 2 for “Sometimes”; and 1
for “Never”.
Physiological Signs and Symptoms of Stress. Table seven shows the rank-ordered signs and symptoms of the participants’
physiological stress. As shown in the table, the number one physiological sign and symptom of stress experienced by the participants
was headache/migraine, followed by back pain (Rank = 2), by insomnia, chronic illness/flu, and excessive perspiration (All = Rank 4),
dizziness (Rank = 6), sexual dysfunction and overeating (Both Rank = 7.5), fatigue (Rank = 9), and pounding heart (Rank =10).
Headache/migraine was likely to come in first because most of the participants were women who were within their menopausal
period. As implied in WebMD (n.d.), headache/migraine is commonly experienced by women during their menopausal stage because
of hormonal changes and with stress, this gets worse. Other reported signs and symptoms of stress i.e., back pain, insomnia, chronic
illness/flu, excessive perspiration, dizziness, sexual dysfunction, overeating, fatigue, and pounding heart were some underlying
outcomes of the worsening physiological conditions brought about by the combining effect of hormonal changes and stress.
Table 7. Rank-ordered physiological signs and symptoms of participants’ stress.
PHYSIOLOGICAL SYMPTOM

Headache/migraine
Back pain
Insomnia
Chronic illness/flu
Excessive perspiration
Dizziness
Sexual Dysfunction
Overeating
Fatigue
Pounding heart

AVERAGE FREQUENCY

RANK

1.88
1.83
1.71
1.71
1.71
1.62
1.60
1.60
1.57
1.52

1
2
4
4
4
6
7.5
7.5
9
10

Psychological Signs and Symptoms of Stress. The ranked-ordered signs and symptoms of the participants’ psychological stress are
shown in Table 8. As indicated, the rank-orders of the psychological signs and symptoms of stress being encountered by the
participants starts with anger (Rank = 1), followed by irritability (Rank = 2), boredom and inability to concentrate (both Rank = 3.5),
and guilt (Rank = 5).
The reported psychological conditions of anger, irritability, boredom, inability to concentrate, and guilt by the participants were likely
to occur as a result of their previously reported physiological signs and symptoms of stress. This result is consistent with Khan’s
(2016) explanation that psychological symptoms are accompanied or preceded by other symptoms which could be categorized as
physiological or psychological.

Table 8. Rank-ordered psychological signs and symptoms of participants’ stress.
PSYCHOLOGICAL SYMPTOM

Anger
Irritability
Boredom
Inability to concentrate
Guilt

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10235

AVERAGE FREQUENCY

RANK

1.68
1.44
1.34
1.34
1.30

1
2
3.5
3.5
5

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153
306

Behavioral Signs and Symptoms of Stress. Table nine shows the rank-ordered behavioral signs and symptoms of participants’ stress.
As shown, the order of behavioral signs and symptoms of stress reported by the participants were rapid mood swing (Rank = 1),
moving in tense (Rank = 2), jerky ways and touching hair, ears, or nose (both Rank = 3.5), and biting lips and trembling hands (both
Rank = 5.5).
As revealed in the table, the rapid mood swing being encountered by the participants was consistent with their psychological
symptoms of anger and irritability. Based on the explanation by Silver (2018), rapid mood swings can occur due to mental health
conditions and hormonal changes.
Table 9. Rank-ordered behavioral signs and symptoms of participants’ stress.
BEHAVIORAL SYMPTOM

AVERAGE FREQUENCY

RANK

1.24
1.23
1.15
1.15
1.12
1.12

1
2
3.5
3.5
5.5
5.5

Rapid mood swing
Moving in tense
Jerky ways
Touching hair, ears, or nose
Biting Lips
Trembling hands

III. Respondents’ Action Plan Adopting the Therapeutic Lifestyle Changes (TLCs)
During the training, seven (7) sets of Therapeutic Lifestyle Changes (TLCs) were presented and discussed to the participants. These
include maintaining an exercise program, attaining the prescribed sleep requirement, maintaining proper nutrition, practicing the
caring habits to attain harmonious relationships, developing positive self-talk, endorsing laughter and humorous attitudes, and
practicing meditation. Knowing that these are therapeutic and helpful tips, participants were asked to prepare their action plans as part
of their commitments to change and improve their physiological, psychological, and behavioral conditions.
Maintain an Exercise Program
Table ten shows the distribution of participants by scheme of their exercise program. As shown, majority of the participants (No. = 29,
% = 74.4) committed to do at least 10 minutes of exercise everyday while the rest committed to do at least 10 minutes of exercise 2-3
times a week (No. = 6, % = 15.4), do at least 10 minutes of exercise once in a week (No. 3, % = 7.7), and any of the 3 choices (No. =
1, % = 2.6). These suggest that participants are committed to avoid sedentary or inactive lifestyle. According to MedlinePlus (n.d.),
having an inactive lifestyle can be one of the causes of many chronic diseases and risks of premature deaths.

Table 10. Distribution of participants’ response by scheme of their exercise program.

SCHEME

Do at least 10 minutes of exercise everyday
Do at least 10 minutes of exercise 2-3 times a week
Do at least 10 minutes of exercise once in a week
Any of the 3 choices

TOTAL

NUMBER

PERCENT

29
6
3
1

74.4
15.4
7.7
2.6

39

100.0

Fulfill the Sleep Requirement
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The distribution of the participants’ responses as to fulfillment of sleep requirement of 7 – 9 hours is shown in Table eleven. As
revealed in the table, majority of the participants (No. = 33, % = 84.6) were committed to fulfill the sleep requirement of 7 – 9 hours
while the remaining participants (No. = 6, % = 15.4) did not provide their responses. Not fulfilling the required or ideal number of
hours of sleep may pose physiological and psychological problems. As pointed out in Mann’s (2017) article:
Not only does poor sleep seriously affect your health, studies show it can also have negative
effects on cognitive ability, creative thinking, memory retentions, and work performance.
In short, if you’re not getting the right amount of quality sleep, your daytime productivity is
going to suffer badly.
Table 11. Distribution of participants’ responses in fulfilling the sleep requirement.
FULFILLMENT OF THE 7-9 HOURS SLEEP
REQUIREMENT:

NUMBER

PERCENT

33
6

84.6
15.4

39

100.0

With response
Without response

TOTAL

Lessen Intake of Food High with Unhealthy Substance
Table twelve shows the distribution of participants’ responses in practicing healthy diet. Participants were committed to lessen intake
of food high in salt (No. = 26, % = 66.7), monosodium glutamate (MSG) (No. = 23, % = 59.0), sugar (No. = 22, % = 56.4), caffeine
(No. = 22, % = 56.4), and saturated fats (No. = 21, % = 53.8).
As recommended by Ohio State University Wexner Medical Center (2018), everyone should maintain a heart-healthy diet by taking in
food low in saturated fats, sodium, and added sugar to help control or decrease cholesterol and triglycerides in the blood, and control
or decrease blood pressure and fluid retention. A heart-healthy diet leads to healthy physiological and psychological well-being.
Table 12. Distribution of participants’ responses to lessen intake of food high with unhealthy substance.
LESSEN INTAKE OF FOOD HIGH IN:

Salt
MSG
Sugar
Caffeine
Saturated Fats

NUMBER

PERCENT

26
23
22
22
21

66.7
59.0
56.4
56.4
53.8

Nurture Healthy Relationship
The distribution of participants’ responses in affirming to avoid deadly habits is shown in table thirteen. Participants affirmed to avoid
complaining (No. = 23, % = 59.0), criticizing (No. = 20, % = 51.3), nagging (No. =16, % = 41.0), bribing (No. = 14, % = 35.9),
blaming (No. = 11, % = 28.2), threatening (No. = 8, % = 20.5), and punishing (N0. = 8, % = 20.5).
In the article prepared by Humphries (2017), these habits were termed by Dr. William Glasser, renowned psychologist and was known
as the father of Choice Theory and Reality Therapy, as deadly as these either completely kill connection or destroy a relationship, at
the very least, or cause it to become dysfunctional. The author further argues that to achieve healthy relationships these deadly habits
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should be consciously substituted by caring habits such as supporting, trusting, listening, accepting, respecting, encouraging, and
negotiating differences.
Table 13. Distribution of participants’ affirmation to avoid deadly habits.
AVOID DEADLY HABITS OF:

NUMBER

PERCENT

23
20
16
14
11
8
8

59.0
51.3
41.0
35.9
28.2
20.5
20.5

Complaining
Criticizing
Nagging
Bribing
Blaming
Threatening
Punishing

Immerse in Positive Self-Talk
The distribution of participants’ responses to immerse in positive self-talk is presented in table fourteen. As shown, almost all of the
participants (No. = 37, % = 94.9) responded to immerse positive self-talk. This suggests that participants gained insights about the
importance of immersing in positive self-talk. Ford (n.d.) provides some of the benefits of immersing in positive self-talk. Among
these are: (1) helps boost confidence, (2) introduces optimistic thoughts, (3) eliminates stress, (4) lowers the risk of suffering from
heart diseases, and (5) improves physical performance.
Table 14. Distribution of participants’ responses to immerse in positive self-talk.
IMMERSE IN POSITIVE SELF-TALK

With response
Without response

TOTAL

NUMBER

PERCENT

37
2

94.9
5.1

39

100.0

Develop Humorous Attitude
The distribution of participants’ responses in developing a humorous attitude is shown in table fifteen. Almost all of the
participants (No. 37, % = 94.9) responded to develop a humorous attitude at all times while only 2 or 5.1 percent failed to respond.
This is a manifestation that participants agreed to include laughter and humor as part of a healthy lifestyle.
Table 15. Distribution of participants’ response in developing humorous attitude.
DEVELOP A HUMOROUS ATTITUDE AT ALL TIMES

With response
Without response

TOTAL
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Practice Meditation
Table sixteen shows the distribution of participants’ responses as to the scheme of practicing meditation. As revealed, majority of the
participants (No. = 35, % = 89.7) committed to make meditation as part of their daily routine while the rest reported to do meditation
when needed (No. = 2, % = 5.1) do either of the scheme (No. = 2, % = 5.1). The results indicate that participants were beco ming
aware of the importance of meditation.
As the saying goes, laughter is the best medicine. This has been supported in lots of literature. Robinson, Smith, and Segal (2018), for
example, underscore the benefits of humor and laughter. As enumerated by the authors, included among the physiological and
psychological health benefits are: (1) Boosts immunity, (2) Lowers stress hormones, (3) Decreases pain, (4) Relaxes muscles, (5)
Prevents heart disease, (6) Adds joy and zest to life, (7) Eases anxiety and tension, (8) Relieves stress, (9) Improves mood, and (10)
Strengthens resilience.
Table 16. Distribution of respondents’ response as to scheme of practicing meditation.
SCHEME

NUMBER

PERCENT

Make it as part of the daily routine
Do meditation when needed
Both

35
2
2

89.7
5.1
5.1

TOTAL

39

100.0

IV. CONCLUSION
For the demographic profile of the participants, the results reveal that majority of them were found to be females, falling within the
age range of 31 to more than 50 years, married with 1 to 6 children, and college graduates. As found, their rank-ordered signs and
symptoms of physiological stress include: Rank 1 - Headache/migraine, Rank 2 – Back pain, Rank 4 – Insomnia, Chronic illness/flu,
Rank 6 – Dizziness, Rank 7.5 – Sexual dysfunction and Overeating, Rank 9 – Fatigue, and Rank 10 – Pounding heart.
For the signs and symptoms of psychological stress, participants’ reports were rank-ordered and were found as: Rank 1 – Anger, Rank
2 – Irritability, Rank 3.5 – Boredom and Inability to concentrate, and Rank 5 – Guilt. And lastly, the rank-orders of the participants’
signs and symptoms of behavioral stress were found as: Rank 1 – Rapid mood swings, Rank 2 – Moving in tense, Rank 3.5 = Jerky
ways and Touching hair, ears, or nose, and Rank 5.5 – Biting lips and Trembling hands.
In their action plans, more than half to majority of the participants committed to (1) Do at least 10 minutes of exercise everyday, (2)
Fulfill the sleep requirement of 7 – 9 hours, (3) Lessen intake of food high in salt, monosodium glutamate (MSG), sugar, caffeine, and
saturated fats, (4) Avoid the deadly habits of complaining and criticizing, (5) Immerse in positive self-talk, (6) Develop a humorous
attitude at all times, and (7) Make meditation as part of their daily routines.
Based from the foregoing results, the authors recommend the following::
1. The female participants, who were within their menopausal stage, are advised to seek medical and psychological attention and care
to avoid the worsening outcomes (i.e., physiological and psychological) of such developmental concern.
2. The remarkable findings on the physiological and psychological symptoms and signs of stress would remind the participants to
start liberating themselves from such conditions through lifestyle modifications.
3. It is suggested that the action plans of the participants be monitored and evaluated to determine the extent of its implementation.
4. The same instrument used in assessing the signs and symptoms of stress will be administered again to the participants to determine
if there are changes in the previously found signs and symptoms of stress of the participants. The pre-test and post-test results will
be subjected to statistical analysis using analysis of variance (ANOVA). The result of the analysis will serve as the basis for
determining the effectiveness of the training conducted.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10235

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153
310

ACKNOWLEDGMENT
The authors would like to express their heartfelt gratitude to Ms. Yolanda Angara, Head of the Municipal Social Welfare and
Development Office, and her staff for their worthwhile efforts in fulfilling their commitments to develop and improve the knowledge
and skills of their crisis volunteers, and continuously working with the authors towards the development of the Municipality of Baler.
Likewise, the authors are grateful to Mr. Eriberto C. Rivera, a faculty of the Aurora State College of Technology and to Mr. Marthy A.
Fernandez, Writer and Contributor of the school organ of the New Era University.
REFERENCES
Bartley, A. G. (2007). Confronting the realities of volunteering for a national disaster. Journal of Mental Health Counseling, 29(1), 416.
Retrieved
from
http://web.b.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=2&sid=fdae8817-576a-4bff-a076b4318646bf5f%40sessionmgr103
Ford, H. (n.d.). The importance of positive self-talk. Retrieved September 14, 2018, from https://examinedexistence.com/theimportance-of-positive-self-talk/.
Forsman, J. A. & Barth, J. M. (2017). The effect of occupational gender stereotypes on men’s interest in female-dominated
occupations. Sex Roles, 76(7-8), 460-472. doi: 10.1007/s11199-016-0673-3.
Howatt, W. (2000). The human services toolbox. USA: Wadsworth.
Humphries, T. (2017, April 11). 7 deadly habit: the bad habits that can kill a marriage. Retrieved September 14, 2018, from
https://believe.christianmingle.com/7-deadly-habits/.
Ivey, A. E., Ivey, M. B., & Zalaquett, C. P. (2014). Intentional interviewing and counseling: facilitating client development in a
multicultural society (8th ed.). USA: Brooks/Cole, CENGAGE Learning.
Jones-Smith, E. (2016). Theories of counseling and psychotherapy: An integrative approach (2nd ed.). CA: SAGE Publications, Inc.
Khan,

A. (2016, October 19). What causes irritable
https://www.healthline.com/symptom/irritable-mood.

mood?

Retrieved

September

14,

2018,

from

Link, A. (2013, March 6). How to use the Transtheoretical Model to help clients make healthy behavioral changes. Retrieved
September 16, 2018, from https://www.acefitness.org/fitness-certifications/resource-center/exam-preparationblog/3171/how-to-use-the-transtheoretical-model-to-help-clients-make-healthy-behavioral-changes.
Mahdizadeh, M. & Solhi, M. (2018). Relationship between self-care behaviors and health literacy among elderly women in Iran, 2015.
Electronic Physician, 10(3), 6462-6469. doi: 10.19082/6462.
Mann, J. (2017, July 1). 3 powerful sleep hacks to maximize your productivity. Retrieved September 14, 2018, from
http://www.fulfillmentdaily.com/3-effective-sleep-hacks-maximize-productivity/.
MedlinePlus.
(n.d.).
Health
risks
of
an
inactive
lifestyle.
https://medlineplus.gov/healthrisksofaninactivelifestyle.html.

Retrieved

September

14,

2018,

from

Miller, G. (2012). Fundamentals of crisis counseling. New Jersey: John Wiley & Sons, Inc.
Regan, M. F. (2014). A false sense of security: Managing the aftermath of a crisis is what the author calls a ‘new normal’ for school
communities.
Education
Digest,
79(5),
5.
Retrieved
from
http://web.b.ebscohost.com/ehost/detail/detail?vid=4&sid=fdae8817-576a-4bff-a076b4318646bf5f%40sessionmgr103&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d#AN=93376854&db=eue.
Robinson, L., Smith, M., & Segal, J. (2018, March).
Silver,

N. (2018, February 16). What can cause rapid
https://www.healthline.com/health/rapid-mood-swings.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10235

mood

swings?

Retrieved

September

14,

2018,

from

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153
311

The Ohio State University Wexner Medical Center. (2018, February 26). Heart healthy diet: low saturated fat, sodium, and added
sugar diet. Retrieved September 14, 2018, from https://patienteducation.osumc.edu/documents/heart.pdf.
Toman, S. & Leichtman, R. (2010). Volunteering: An introduction. Career Planning and Adult Development Journal, 26(3), 5-16.
Retrieved
from
http://web.b.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=10&sid=fdae8817-576a-4bff-a076b4318646bf5f%40sessionmgr103.
WebMD. (n.d.). Migraines and menopause. Retrieved September 14, 2018, from
https://www.webmd.com/migraines-headaches/migraines-menopause#1.

AUTHORS
First Author – Dolores Salvacion F. Tolentino, a Registered Guidance Counselor and has been employed in the Aurora State College
of Technology (ASCOT), Baler, Aurora as Administrative Officer for almost 25 years. She is currently completing her dissertation
leading her to PhD in Education major in Guidance at the University of the Philippines – Diliman, Quezon City. She teaches graduates
students enrolled in Master of Arts in Education major in Guidance and Counseling at the Graduate Studies Department of ASCOT.
Her email address is doloressalvacion@yahoo.com.
Second Author – Zenaida A. Exclamado is the current Director of the Arts and Sciences Department of the Aurora State College of
Technology (ASCOT), Baler, Aurora. She is also a member of the faculty under the Master’s Degree Program in Management major
in Business Management. Her email address is zenaidaexclamado@yahoo.com.
Third Author – Norma T. Barbasa is a faculty member of the Department of Arts and Sciences of the Aurora State College of
Technology (ASCOT), Baler, Aurora. She is the current Director of the National Service Training Program (NSTP) of ASCOT. Her
email address is ngt_barbasa@yahoo.com.ph.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10235

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

312

A Critical Examination of the Role of Non-Governmental
Organizations in Conflict Transformation in Kenya
Ian Kiplagat Kibet *, Shadrack Kipkoech Sitienei **, Dr. Thomas Otieno Juma ***
**

* PhD Candidate of Political Science and Public Administration at Moi University.
PhD Candidate of Political Science and Public Administration and a Part-time Lecturer at Moi University.
*** PhD: Lecture of Public Administration – University of Kabianga.

DOI: 10.29322/IJSRP.10.06.2020.p10236
http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10236

Abstract- Conflict is an inherent feature in human society,
however with its escalation it becomes a threat to peace and
stability of not only a society, a nation, a state but also an entire
region. This paper seeks to examine the reasons why nongovernmental organizations are taking a central role in conflict
transformation in the contemporary society, the nature of conflicts
and finally the challenges it faces. This paper adopted descriptive
approach using an interview schedule drawing its respondents
from NGOs, government officials and victims of conflicts in
Uasin-Gishu County, rift-valley region of Kenya which has
experienced conflicts overtime. The research found that; NGO’s
role is significant because it seeks to find the root cause of conflict,
the nature of conflicts range from politically triggered, inter-clan
to ethnic conflict, the NGOs challenges are; inadequate financial
resources, non-committal by warring parties to conflict resolution,
the state and finally the complexity and longevity of protracted
conflicts. The research finally concludes that for the effectiveness
of the role of NGOs in conflict resolution the Kenya’s to a greater
extent depends on the good will of the government should take the
leading role by providing conducive environment for other
stakeholders to address the root cause of conflict for posterity.
Index Terms- conflict transformation, nature of conflicts, ethnic
conflicts

I. BACKGROUND OF THE STUDY

C

onflict in International Relations domain refers to any
situation with two or more identifiable groups that are in
conscious opposition to each other pursuing incompatible goals.
The groups in conflict may be tribal, ethnic, linguistic, cultural,
religious, socio-economic, or political. Conflicts involve a
struggle over values and claims in line with scarce resources,
power, and status (Coser, 1956: 8). It is driven by the aim of
neutralizing, injuring and even eliminating their rivals.
International Relation has been in existence from time
immemorial and can even be traced to the biblical times (Carl and
Vincent, 2009:306). All societies traced from early history
onwards have created mechanisms and institutions for purposes of
building peace exemplified by the councils of elders, religious
leaders or other organized forums (Dougherty and Pfltzgraft,
1990:187).
In International Relations, conflicts are categorized as either
interstate or intrastate. However, interstate conflicts have been of

concern for a long time. Mechanisms to resolve conflicts and also
to restore peace and order as defined by the United Nations Charter
of 1945, have always addressed interstate conflict. Mediation and
reconciliation are the core features of such diplomatic
mechanisms. The world today is experiencing more conflicts
within the state leading to most strategies now focusing on
intrastate conflicts. Moreover, conflict management, resolution
and transformation have focused on specific state’s situation thus
contributing to peace building process. This is largely attributed to
the underlying complexity of emerging conflicts which challenges
the assumptions of conventional strategies. Most of the intrastate
conflicts are based on competition for limited resources driven by
ethnic, religious and inter-communal issues as opposed to a clear
ideological predisposition (Cutts, 1998). These intrastate conflicts
today are marked by intense brutal confrontations accompanied by
disregard for the rules of war. Most conflicts are further
asymmetrical today which makes it difficult to identify the
combatants. This results in dilemma with regard to humanitarian
initiatives. Intrastate conflicts undermine the states within which
they occur as well as the state system and its integrity of national
sovereignty. In the present context of the world system, the
sovereign states still have substantial role to play as any
intervention efforts in conflict does require negotiation in order to
meet the principle of non-interference in the states internal affairs
(Adams, 1999).
Conflict transformation is defined as the movement process
from conflict-habituated systems to peace systems (Notter and
Diamond, 1996). It is differentiated from conflict management and
resolution because of its focus on systemic change. It involves
social conflicts that are deep-rooted because they create patterns
that are part of the social system. Due to the involvement of the
social system (society) as the unit of analysis, "transformation"
becomes appropriate (Laderach, 1997). Transforming deep-rooted
conflicts goes beyond the resolution as it involves systemic change
which therefore requires transformation (ibid). Conflict
transformation efforts have been attributed to the various conflicts
in Africa that are aligned to the scarcity and abundance of
resources like land in Rift Valley Region. Other conflicts in Kenya
and Africa at large are associated with election processes. Some
countries such as Kenya, Democratic Republic of Congo, Sudan,
Somalia and South Sudan have witnessed a number of conflicts
that calls for conflict management and resolution before the
transformation process. In Kenya and the better part of the East
African region, conflicts are attributed to land (Daudelin, 2002).

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10236

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

These conflicts are usually politically triggered as pointed out by
Deininger and Castagnini, (2005).
According to Nnoli (1995a:6) and Mafeje, (1997), ethnicity
has continued to exist in Kenya since independence and has
become a source of conflict mostly facilitated by the political elite.
Ethnicity has progressively accentuated since independence to
become a factor in national politics (Nasongo, 2000). Rift-Valley
Region has been one of the most affected areas in Kenya. This has
mostly been caused by land issues as asserted by Daudelin, (2002).
This is steered by negative ethnicity as further affirmed by
Nasongo, (2000) as the reason for tribal conflicts. Conflict
transformation has however taken route in other countries such as
Uganda and Kenya since the 1990s. The legitimate and
participatory methods have been fostered in Kenya by the
encouragement of customary ways of solving conflicts. These are
done through the assistance of a mediator relying on trust and not
leverage. These efforts have been emphasized by NGOs involved
in peace building in order to realize meaningful conflict
transformation. This is what Galtung points out as durable,
positive peace rather than absence of violence (Galtung, 1964:2)
which explains the efforts by peace building organizations in RiftValley Region to engage people in activities as a way of conflict
reconstruction.
1.2 Statement of the problem
The state collapse phenomenon in the contemporary world
politics is viewed to arise from multiple issues like international
terrorism, transnational crime and ethnic conflict in line with other
human security threats like ecological degradation. The increased
number of intra-state conflicts according to Holsti (2001) is as a
result of weak and/or failed states that stimulates armed violence.
NGOs participating in peace building have the desire to identify
and support structures that can assist to avoid relapse into
conflicts. However, in as much as efforts by both the governments
and International Non-Governmental Organizations (INGOs)
have aimed at providing long term solutions to conflict, the
dynamic nature that conflicts are, have led to continued conflict
situations and re-emergence after a period of time which raises
questions regarding the role of NGOs in conflict transformation.
There have been various interventions by the international NGOs
in various conflicts in the society yet conflicts still continue
unabated. Conflict reconstruction remains to be a realization
because of continued emergence from land, negative ethnicity and
hostility among communities. Peace building organizations
through their conflict resolution efforts have been largely
uncoordinated due to the states weak institutional framework. The
lack of norms, values and principles to guide interventions have
contributed to more frequent conflicts. This study analyzes the
NGOs efforts in conflict transformation informed by the continued
conflicts that occur and others recurring after a period of time.
1.3 Justification of the Study
NGOs in conflict transformation involvement in Kenya
continue to face major challenges in the current national and
regional environment. Despite the growing recognition by the
government on the need to proactively address conflict,
institutional challenges remain. A lot of work has been done in the
area of conflict resolution, management and transformation
(Laderach, 1997:29) but scanty research has been done on the role
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of NGOs in transformation of conflicts. Immediate solutions are
reached through conflict management and resolution which leaves
transformation pending. This research is built on the need and
desire to advance on conflict transformation. The research seeks
to fill the literature gap that has not been addressed through
conflict management and resolution.
1.4 Theoretical framework
Institutional theory has traditionally been interested in
looking at transformation from pre-industrialized societies to
modern society and, since late 1980s, from socialist to market
economies. Institutionalism is defined as a belief in the usefulness
of an established institution (North, 1990). Institutionalists share
various realism assumptions about the international system. That
it is anarchic, states are self-interested, rational actors seeking to
survive while increasing their material conditions, and that
uncertainty pervades relations between countries. However,
Institutionalism points out to cooperation between nations as being
possible. The central idea is that cooperation may be a rational and
self-interested strategy for countries to pursue under certain
conditions (Keohane, 1984).
Institutionalism theory asserts that institutions (defined as a
set of rules, norms, practices and decision-making procedures that
shape expectations) can easily overcome uncertainties that
undermines cooperation (Young, 1989: 32). Bromley states that
institutions are the working rules of a nation-state which indicates
what “individuals must or must not do (duty), what they may do
without interference from other individuals (privilege), what they
can do with the aid of the collective power (right) and what they
cannot expect the collective power to do on their behalf” (Bromley
1989: 43).
According to Keohane (1984), the international regime
increases probability of cooperation by providing information
about others behaviour through monitoring the members and filing
a report on compliance. The institutions set up define what
constitutes a defection hence prescribing punishments. This
reduces the fear of state exploitation by other members of the
regime thus minimizing likely chance for misunderstanding.
Prescribing sanctions reduces the incentive to covertly defect
(Keohane, 1984). Institutionalism therefore generates the
expectation of cooperation among members. For instance by
creating the belief that interaction continue for the foreseeable
future, international regimes increase the importance of reputation
and allow for the employment of complex strategies (ibid).
This theory is applied by peace building organizations to
advocate for peace and the transformation of conflicting
behaviours. For example in considering two trading partners
whereby if both states lower their tariffs they will trade more and
each will become more prosperous, but neither wants to lower
barriers unless it can be sure the other will too. This aspect is used
to bring together conflicting groups in the society. The groups in
conflict are engaged just as states get to know what it can gain
from the other to cooperate leading to a compromised agreement.
Institutions for instance extend the time horizon of interactions
which creates a continuous game rather than a single round.
Countries that know that they must interact with the same partners
repeatedly through an institution will have incentives to comply
with agreements in the short term in order to continue to extract
the benefits of cooperation in the long term. NGOs borrow greatly
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on this idea of institutionalism theory. They emphasize on conflict
transformation as the best way to make a society have a long term
peace through addressing key issues like the root causes of
conflict.
Institutionalism states that organizations increase
information about state behaviour. Judgments are later made of
compliance or non-compliance with particular rules. States know
that they will not be able to ‘get away with it’ if they do not comply
with a given rule. This gives room for NGOs in influencing state
behaviours and decisions to manage and resolve conflicts.
Institutionalists argue that organizations can greatly increase
efficiency because it is difficult for states to negotiate with another
on an ad hoc basis. Organizations therefore reduce transaction
costs of coordination through provision of a centralized forum
where states can meet. International NGOs assist in solving
intrastate conflicts by providing ground for negotiations. They set
rules and norms that allow conflicting parties to quickly agree on
certain courses of action. This was the case in the Kenya in
2007/08 PEV whereby the UN played a role.
International NGOs that engage in peace building have
continuously used the knowledge of Runge where institutions and
organizations are seen as the rules of a society that aid in
facilitating coordination among people by helping them from
expectations which each person can reasonably hold in dealing
with others. They reflect the conventions that have evolved in
different societies regarding the behaviour of individuals and
groups relative to their own behaviour and that of others (Runge,
1981: XV).
1.5 Methodology
The study focused on conflicts that have occurred between
1992 to 2007/8 electoral violence which the Rift-Valley Region of
the country suffered heavily. A survey strategy was adopted using
interviews schedule as a method of data collection. Purposive
sampling technique was used to select the study area and
respondents in the study. The non-governmental organizations in
study are: Transparency International, SNV, Catholic Relief and
Mercy Corps because of their long existence and engagement on
peace, advocacy, and governance issues that are of relevance to
Rift-Valley Region as it experiences conflicts every now and then.
It lays emphasis on the efforts of these organizations in their
struggle to transform conflicts to long term peace. Data from the
field was analyzed thematically corroborating with secondary data
to reach logical conclusions.
1.6 Why Non-Governmental Organisations
According to Steven Pinker, (2011), the number of violent
conflicts since the end of Cold War has declined both in the long
and short run. The assertion is due to the decline in violence based
on military conflicts, homicide, genocide, torture and criminal
justice. However, conflicts have taken the intrastate dimension and
assuming asymmetrical tactics. NGOs have played an important
role in enhancing peace as shown by Colliers research, (2000). The
findings indicate that there is close to 44% risk of a country ending
a conflict but returning to conflict justifying the assertion that “end
of war does not mean peace” (Collier, 2000). NGOs play an
important role in conflict transformation because they look at the
root causes. It involves an analysis of structural factors that are the
source of the original conflict. Failure of such initiatives results in
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recurrence of conflicts, as has been the case in Cambodia,
Guatemala and East Timor. In the three cases, land tenure,
property rights, participation in conflicts and transitional justice
have become serious challenges to peace and peace building (HoWon Jeong, 2005).
In understanding the involvement of NGOs in conflict
management and transformation, social reconstruction,
rehabilitation and reconciliation form part of the essential
elements that make any peace process durable and sustainable
(Galtung, 1998). Rupesinghe, (1998) points out on the need of a
comprehensive elastic approach in conflict transformation
involving multi-track interventions. Peace building constituencies
can be formed at the grassroots’ level as a way of providing the
required change which can involve the military or business group
or even the media.
Laderach (1997) sees peace building process as a long term
transformation in any war system to become peace system. This
process is inspired by the need to have peace and justice or truth
and mercy in the society. This strategy is appropriate because it
involves mid-level leaders who have the links to the parties in
conflict. Conflicts are caused today at the global, regional,
societal, conflict party and individual or elite levels (Miall,
Ramsbortham and Woodhouse, 1999). War torn areas and conflict
prone zones are characterized by displacement and damaged
infrastructure which promotes social ills including terrorist
networks, arms trafficking and transnational crimes (Keenan,
2006). NGOs have been able to reduce the conflicts by 70% since
mid-1980s as noted by Mack, (2007). Peace building efforts
include negotiation by international organizations (Doyle and
Sabmbanis, 2000).
NGOs that participate in peace building vary. Some are faith
based and civil society groups. They emphasize on long lasting
peace through transformational efforts especially in African
countries where conflicts result from lack of transparency in
elections, poor governance, plenty or scarcity in resources and
conflicts manifested through negative ethnicity.
1.7 Nature of Conflicts in Rift-Valley Region,
It was appropriate to know causes of conflicts encountered
in Rift-Valley Region because it is through identification that
some NGOs came to Rift-Valley Region in order to address them.
The causes may vary depending on the environmental, political,
social and cultural establishments. The study was able to
understand the causes of conflicts encountered in Rift-Valley
Region to be politically triggered, inter clan and ethnic.
This question was asked to the respondents from NGOs, public
administrators and the beneficiary citizens. The findings were as
shown in the table below;
Table 1: Conflicts Encountered in Rift-Valley Region
Nature of Conflicts
Frequency
Percentage %
Politically Triggered
35
40.2
Inter – Clan
22
25.3
Ethnic Based
30
34.5
Total
87
100
Source: Field Data, 2016
1.7.1 Politically Triggered conflicts
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One of the major causes of conflict is politically triggered
in the sense that people are divided due to political competition
leading to conflict of interest on the basis of who won or lost.
Some of the research participants 35(40.2%) which was a
representation from the three targeted clusters shared the view that
political differences lead to conflicts that emerge from different
political factions and affiliations. Respondents asserted that
politically triggered conflicts in Uasin Gishu County in the rural
areas are influenced by other factors like competition for scarce
resources (land and pasture) in other counties of West Pokot,
Elgeyo-Marakwet, Baringo, Nakuru, Narok, and Trans-Nzoia.
They continued that land has always contributed to animosity in
the urban area because it is metropolitan in nature. The difference
in political affiliations associated with ethnic dimensions lead to
perceptions and the majority group views the other as an enemy.
This issue traces to independence whereby dominant communities
view others as inhabitants hence creating a hostile environment
speeded by political differences. Land may be termed as a source
of ‘incitement’. In every state however, there are laws that guide
individuals and office holders code of conduct. However, when
there are stern political differences, the laws are likely to be flawed
and their effects unbearable. A report accessed from Mercy Corps
indicated that conflicts arise from divergent political dimensions
and ideological differences to which some of the participants have
led to political leaders and their supporters’ taking hard stances
leading to disagreements that spearhead conflicts.
1.7.2 Ethnic Based Conflicts
Kenya is a home to forty-three different communities with
some of the communities having several sub-ethnicities. There is
positivity in ethnic communities that may be from diversification
of cultures. However, negative ethnicity has taken the lead hence
increased conflicts. The findings indicate that 30(34.5%) of the
research participants from the three clusters had a common view
that ethnicity has contributed to conflicts as communities
segregate each other. Eldoret town is a cosmopolitan and the
dominating community has a feeling that other communities are
inhabitants. This has created the view of “our” perception that
easily propagates negative ethnicity. Furthermore, the participant
cited areas of Eldoret town like “Munyaka”, “Huruma” and
“Langas” which is cosmopolitan but the dominance by some
communities has created animosity which escalates during
election periods.
1.7.3 Inter Clan Conflicts
Regarding the nature of conflicts, 22 participants
representing 25.3% were of the idea that conflicts take inter clan
dimension. Key to their contribution is that the nearby counties to
Uasin Gishu County are mostly affected by inter-clan conflicts
relating to their practice of pastoralism. In as much as the research
participants agree that conflicts can take clan and interstate
dimension, they did not point them as causes of conflicts in Kenya.
The study affirms the observation by Cutts, (1998) that various
dimensions that conflicts take are based on competition for limited
resources driven by ethnic, religious and inter-communal issues
rather than clear ideological predisposition.
The argument by Daudelin (2002), and Deininger and
Castagnini (2005) that conflicts are attributed to land are true
although this study identified land as the main reason even in
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politically triggered or ethnic dimension conflicts as stated by
Nasongo, (2000). The study came up with a general observation
that conflicts in Uasin Gishu County are attested to land as a
resource. It remains a major cause of conflicts which imply that it
is a deeply embedded issue that needs to be handled with care if
several conflicts are to be reconstructed.
1.8 Challenges Experienced by NGOs in Conflict
Transformation Efforts
There are various challenges in conflict transformation
process. They are discussed as follows;
1.8.1 Complexity and longevity of protracted conflicts
Conflict history is one of the key features contributing to
majority of intra-state conflicts. Various civil wars erupted as a
result of political self-determination. This has contributed to the
general longevity of various conflicts (Erwin van Veen, 2017). By
2004 there have been several conflicts that took a long time like
those fought for nine years in Nepal and 22 years in the northsouth conflict in Sudan and Sri Lanka (Monty G. Marshall and Ted
R. Gurr, 2005). Conflict longevity comes with various impacts and
implications in conflict transformation process because the causes
fade into the ground. This causes a spiral of action and reaction
between the actors and their positions become more entrenched. It
hardens the stands by many with phrases like “anyone who is not
for us is against us” (Bush Jr, November, 2001) taking the centre
stage. The conflict is decoupled instead from the conditions within
the environment and its dynamics being the dominant theme.
Regional powers are also key obstacles when NGOs work
hard to ensure a transformation of the conflicts. These regional
powers are after their interests as per sentiments of Ndebe, (2012).
The approaches used by the NGOs should not go contrary to their
interests. Russia and the US have perpetuated the GeorgianAbkhazian conflict and because of the inefficient cooperation of
the structures to deal with these interest-driven scenarios, the
power-political interests impede the constructive transformation
(Gegeshidze and Haindrava, 2011). The current state of
international system also represents asymmetrical kind of conflicts
that goes against internationally legitimized state actors. This
makes it difficult for peace builders to engage main conflict
stakeholders. These stakeholders constitute armed groups that
represent large social or ethnic constituencies having legitimate
collective grievances that can influence the outcomes either
positively or negatively in the settlement processes. At the state
level, the government is the key hegemony and if it has interests
on certain conflicts, then NGOs face lots of challenges. The
resurgence of “hard power” (Robert, 1948:259) as used by
international actors like the US in the war on terror and the
deployment of the military interventions have led to difficulty of
state and non-state actors in the process of conflict transformation.
Several of the election linked conflicts in Kenya in the 1990s are
attributed to the government initiative to remain in power.
1.8.2 Non-committal to mediation and negotiation by parties
Mediation refers to the direct engagement with all sides to a
conflict. It includes proscribed organizations that assist in
facilitating transition from violent to non-violent political
activities. The current anti-terrorist laws in the US, UK and other
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states impede such activities by prohibiting transactions with listed
groups which can be interpreted as providing them with support.
In the International Relations domain, the state remains key actor
in international politics and has policies that determine existing
relations (Chatterjee, 2010). The US anti-terrorist regulations
prohibit any draft that seems to go against its view on the terrorist
group and how they should be engaged to end a conflict. Mediators
are always the most appropriate third parties in the search of what
we would call ‘the neutralizing agent’ because of their
impartiality. However, some of the peace mediators end up being
partial. In such cases one of the parties involved in conflict may
blame the third party actors for lack of parity of status. This is
because the hardliner factions will view the mediators as being
supporters of one party in the conflict thus precipitating it (Maoz
and Russett, 1993).
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(Morgenthau, 1948). Organizations should come up with proper
mechanisms for both internal and external actors to work together
in establishing priorities and in the mobilization of the necessary
resources.
1.9 Conclusion
Ideally the state should be responsible to the population
under its jurisdiction, however in developing states like Kenya, the
state has been unable to or is a party to conflicts hence provoking
other stakeholders to intervene to alleviate human suffering
resulting from conflicts. This paper concludes that for NGO’s to
effectively perform its role in conflict transformation, there should
be a political will from the government.
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Abstract- This paper offers an understanding of how cognitive
load can interfere with the emotions of the person. Exposure to
cognitive load at any level can be challenging for the task in hand.
Conducted over 60 participants, this experimental design used the
stroop test initially to measure the attention deficits of the
participants, who were then subjected to the experimental
conditions (with neutral and emotional stimulus). Convenience
sampling was used as the sampling technique for this study and
Independent t-test was used for the analysis. Results showed
partial differences in the emotional and neutral processing of
participants.
Index Terms- Cognitive load, Emotions, Extraneous
and Intrinsic cognitive load

I. INTRODUCTION

T

here are times when it seems very hard to not just comprehend
our emotions but also understand and manage other people's
emotions. This may primarily be because of the various
information that poses as a distractor in doing so. Such issues in
processing can be either due to the way information has been
presented or the content of the information. Cognitive load refers
to the mental effort imposed on the working memory (here, we are
considering ‘load’ as the excessive effort put in. Hence, cognitive
load is the excess demand of the mental resources and capacity by
the task in hand). Because of the limited capacity of the working
memory, in both capacity and duration, it is likely to interfere with
the tasks in hand. Cognitive load being of three types- a) Intrinsic
load, which refers to the inherent level of difficulty associated with
a specific instructional topic. It is more to do with the nature of
what is being learned. b.) Extraneous load, referring to how
information is presented. Unlike the intrinsic load, this can be
controlled. It is not entirely necessary to reduce the extraneous
cognitive load to help to learn. There is evidence that moderate
extraneous load in some cases can benefit the learner. c.) Germane
load, is the use of techniques, which can help to consolidate and
organize the information for lasting learning. With repeated
practice and exposure, behavior can become effortless and would
require less effort for learning. CLT theories often focus on the
presentation of the material, to study the limited capacity
assumption, primarily to develop an understanding of the learning
processes (Brünken, Plass & Leutner, 2004). There are few
options in hand when it comes to cognitive load assessmentphysiological measures such as eye movement (Klingner, 2010)

and EEG responses (Haapalainen, Kim, Forlizzi & Dey, 2010),
task-based performance measures (Gwizdka, 2010; Cerdan,
Candel, & Leppink, 2018) and subjective or self-report measures,
such as SWAT (Luximon & Goonetilleke, 2017), Pass Cognitive
load scale (Pawar, Jacque, Deshpande, Pusapati & Meguerdichian,
2018) and NASA -TLX (Soria-oliver, López, & Torrano, 2017;
Maestre, Gonzalez-cueli, Redondo-figuero, & Manuel-palazuelos,
2019; Nikulin, Lopez, Piñonez, & Gonzalez, 2019). Task-based
performance is a more objective measure than the self-report
measures, however, a physiological approach can provide
evidence on the impact of varying task-based difficulties over
biological and neural responses. The importance of measuring
cognitive load has been considered vital for instructional designs,
apart from the learning performance measures (Brunken, Seufert
& Paas, 2010). It should also be considered that different measures
of cognitive load tap different types of cognitive load , as
mentioned above (Deleeuw & Mayer), that is, a particular measure
tends to be more sensitive to a particular type of variable and
hence, it should be taken into consideration before carrying out the
empirical researches in CLT. Chandler & Sweller (1991) also
suggest the importance of using the right instructional format with
the type of information, for instance in the event of two or more
sources of information an integrated instructional format would be
more beneficial than the conventional one, as it would facilitate
better mental integration.
Recent studies on cognitive load and emotions also point out
the dilemma of the nature of emotions as an intrinsic load or an
extraneous load. Even the nature of emotional elicitation stirs
thoughts when it comes to the presentation of the material (Uhrig,
Trautmann, Baumgärtner, & Treede, 2016). Films and pictures
have been used in several past researches to understand which type
of content comes to elicit what kind of emotion and their impact
on performance (Uhrig, Trautmann, Baumgärtner, & Treede,
2016). However, an understanding of how both, intrinsic and
extraneous cognitive load can interfere with the perception of
emotions, can add to further exploration of cognitive load. Use of
emotional expressions in studies to assess the impact of cognitive
load on working memory also suggests that non- facial stimuli
(neutral stimuli) and facial stimuli impact the working memory
differently under different conditions like distractions (Ong &
Chun, 2018) and
attention and saccadic movements
(Crouzet,Kirchner Thorpe, 2010).
Even though affect and cognition have been studied together
in many studies as related concepts, it is important to consider that
affective working memory and cognitive working memory seem
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to be separate in their respective neural underpinnings (DeFraine,
2016). Applications of cognitive load and emotional experience
has been tested in health care setting as well, where it was
observed that even in an ICU setting, where environmental
cognitive load is higher, a positive emotional environment can still
be observed amongst people and hence, boost the learner ability
(Pawar, Jacques, Deshpande, Pusapati, & Meguerdichian, 2018).
Similarly, cognitive load effects on arousal have also been
demonstrated and seen through pupillary response and heart rate;
it is expected that such physiological measures can help to
understand cognitive processing in an arousal condition thus,
heightening the physiological measures (Sennersten & Lindley).
Seeking the dilemma of the past studies concerning the use of the
nature of stimulus as well which type of cognitive load can have
what effect over emotions, the current study aims to develop an
understanding of which type of cognitive load can have what
effect on the perception of emotions as well as its recognition.
Four hypotheses were constructed for this studyHypothesis 1: Reaction time of ‘what is the item’ will be
more in emotional items than in neutral items.
Hypothesis 2: Response time of ‘describe the item’ will be
more in emotional items than in neutral items.
Hypothesis 3: There will be no difference in the perception
of physical attributes between emotional and neutral items.
Hypothesis 4: There will be no difference in the perception
of functional attributes between emotional and neutral items.
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For the second phase of the experiment, slides were created
according to the content of intrinsic and extraneous load. For each
group, a set of 3 slides were created. To induce intrinsic cognitive
load, human emotions were taken into account (Figure 1), for
which volunteers from the performing arts department were asked
to display three basic emotions- happiness, sadness, and anger.
Photos of each of these emotions were clicked and used in the
slides for the intrinsic cognitive load group. All the photos were
black and white, to rule out any cognitive load being created due
to color in the pictures thereby, letting participants focus only on
the emotions.
Similarly, for the extraneous cognitive load group, all the features

being the same as in the intrinsic load group, more neutral pictures
(Figure 2) were used. Hence, there were 3 slides with photos of a
pen, a fan, and a bag.

Figure 1:Display of happiness (an emotion), as used for
intrinsic cognitive load

II. RESEARCH ELABORATIONS
Participants
The sample consists of 60 male and female college students
(19-25 years) from Pondicherry University. A 50-50 gender ratio
was taken for this study. All these participants were Masters
students in various disciplines. Out of these 60 participants, 30
were randomly assigned to neutral stimuli situation while rest 30
were subjected to emotional stimuli situation. Out of these 30
participants in each group, 15 males and 15 females participants
were taken.
Inclusion criteria- None of the participants belong to the
field of psychology, their participation is voluntary. It was also
made sure that all the participants should score well on the Stroop
test. Data was collected from all the participants in the psychology
lab of the Institute. Informed consent was taken from all the
participants beforehand.
Materials
To assess the attentional capacity, cognitive control, and
non-conscious brain functions, all the participants were subjected
to the Stroop test. Stroop test is a standard test to measure
executive functions, such as working memory, inhibitory control
and cognitive flexibility, and was thus considered apt to screen the
participants, before subjecting them to the actual experiment. The
errors and reaction time for both the congruent and incongruent
color-word situations were noted. Demographic data sheet given
to the participants asked about their name, age, course and year.

Figure 2:Display of fan (a neutral image), as used for extraneous
cognitive load
For the recognition task, a checklist of items was used (see
Appendices B1 and B2). It was prepared keeping in mind that the
functional and physical characteristics of the emotions/objects in
the display, along with the characteristic items of other random
emotions/objects. This was done to check their recognition for the
right item, in spite of the load.
Procedure
After taking the informed consent of all the participants, the
study was begun. This study took place in two phases. The first
phase involved subjecting all the participants to the Stroop test
(only color test), for which they were instructed and scoring was
done. After this, the participants were given rest of five minutes.
During this time they were asked to fill in their demographical
datasheet. After this gap, the second phase of the experiment was
begun. In this, participants were assigned to the intrinsic load
group and extraneous load group. The former group was presented
with a series of human emotions across the slides (such as
happiness, sadness, and anger) while, the latter was presented with
neutral item pictures (such as fan, bag, and a pen, across slides).
After showing each picture, participants were asked two questions
– what is this item? (for which reaction time was noted) and
describe this item, (for which response time was noted). In
‘describe the item’, all the participants were given liberty to keep
describing their slide for as long as they wish to. Thereafter, each
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participant was given a checklist of statements and was asked to
check those statements/items which they feel most adequately
represented the items shown. Participants were finally thanked for
their participation.

III. RESULT AND FINDINGS
The Independent t-test was used to analyze the 60
participants’ data across all the hypotheses. All statistical analyses
were conducted using IBM SPSS 20. For this study, analyses
focused on four parts, as per the hypotheses. To control type 1
error, a p-value<0.05 was used for all the tables.
Mean and SD for reaction time, to test hypothesis 1 (60
participants; 30 in the emotional group and 30 in the neutral group)
can be seen in Table 1. There was a 50-50 gender ratio for each
group (emotional and neutral); gender differences were not taken
into account. As can be seen in this table, for hypothesis 1, results
were found to be significant between both, emotional and neutral
̅ EGi = 4.26 & X
̅ NGii =1.39, t = 5.22)
groups about ‘What’ items (X
at .000 level. Hence, hypothesis 1 was accepted. The neutral group
responded in comparatively less time when asked about what is
the item, as compared to the emotional group indicating that the
nature of the stimulus (inducing cognitive load) does contribute to
our rate of perception of emotions.
Group

N

Mean

30

2.89

Std.
Deviation
0.99

t value

Sig.

Emotional
-5.98
.010

Functional
Neutral

30

4.17

0.61

N

Mean

30

2.56

Std.
Deviation
1.08

Emotional
Physical
Neutral

t value

Sig.

-8.29
.001
30

4.37

Note p< 0.05
As coming to recognition context, within physical
̅ EG = 2.56
attributes, results were significant for hypothesis 3 (X
̅ NG = 4.37, t = -8.29) at .001 level, as can be seen in Table 3
&X
(also, see Appendix A). Both, emotional and neutral groups
differed in their perception of physical attributes about the
stimulus. The mean difference indicates that, the perceived
physical attributes were more for neutral items than emotional
items. Hence, hypothesis 3 was rejected.
Group

0.50

For the next analyses, i.e. hypothesis 2, results were nonsignificant between both, emotional and neutral groups about
̅ EG =28.09 & ̅
‘describe’ the items (X
X NG = 46.05
, t = -4.00)
at .099 level, as can be seen in Table 2. Hence, hypothesis 2 was
rejected. However, it is worth noting that the mean value of
response time for the emotional group is lower than the mean value
for the neutral group (See Appendix A), indicating that emotional
group couldn’t describe at longer lengths about their slide, as
compared to the neutral group.
Table 2:Mean difference for the reaction of 'describe' item
between emotional and neutral groups.

N
30

Mean

Std.
Deviation
4.26
2.91

Emotional
RT
What
Neutral

t value

Sig.

5.22
.000
30

1.39

0.71

Table 3:Mean difference in the physical description of items
between emotional and neutral groups.
Note p< 0.05
Recognition context in functional attributes (of the
stimulus) also found similar results with differences between both,
emotional and neutral groups. Hence, hypothesis 4 was found
̅ EG = 2.89 & X
̅ NG = 4.17, t = -5.98) at .010 level,
significant (X
as seen in Table 4. The mean difference indicates that the neutral
group got more items of functional attributes right (about their
stimulus) than the emotional group (see Appendix A). Hence,
hypothesis 4 was rejected.
Group

Table 1:Mean difference for the reaction of ‘what' items between
emotional and neutral groups.
Note p< 0.05
Group

320

N
30

Mean

Std.
Deviation
28.09 15.40

Emotional
RT
Describe
Neutral

t value

Sig.

-4.00
.099
30

46.05

19.15

Table 4:Mean difference for functional description of items
between emotional and neutral groups.
Note p< 0.05
Discussion
This study aimed to suggest that how exposure to cognitive
load can differ our perception towards understanding the emotions
as well as in their recognition. This effect was tested by comparing
both, intrinsic and extraneous cognitive load. A neutral stimulus,
by definition, would mean, something which does not generate a
response or does not hold any effect on the person. It can be a
person, object or thing. Hence, how a neutral stimulus has been
presented with matters and not its actual content. In these terms, it
can be considered as an extraneous load. On the other hand, an
emotional stimulus can be anything that carries an emotional
valence and leads to emotional arousal within us; such information
would require greater cognitive resources to comprehend and
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manage the emotional state. This makes emotional stimulus relate
to intrinsic cognitive load (Ojha, Ervas, Gola, 2017). According to
the results, when subjected to both conditions, partial differences
can be seen in how people perceive and react to the nature of the
stimulus.
This falls in line with the prior studies which suggest that
tasks with increased complexity also lead to an increase in the
reaction time (Stroop, 1992). When asked to describe the item, it
was hypothesized that participants might be able to associate with
any memory related to that particular emotion and come up with
describing a lengthy event or so, however, it was observed that the
participants were moral vocal in the neutral slide group than the
emotional group. It was also observed that the participants in the
latter group took long pauses before coming up with the statements
to describe the slide/emotion. A primary reason for this can be the
fact that emotions are more likely to be challenging than any
neutral stimulus since we internalize them. There is a greater
element interaction involved when it comes to processing content
with a higher mental effort, hence imposing a load on the working
memory; these results can be supported by some prior studies
which suggest the limited capacity assumption of the working
memory (Sweller, Merrienboer & Paas, 1998).
Recognition of the physical and functional nature of the
stimulus
When studying this scenario in the recognition context, we
again see clear differences between the neutral and emotional
group. Both the groups differed in their perception of the physical
nature as well as the functional nature of the stimulus that was just
shown. Results indicated that the perceived physical attributes
were more for neutral items than emotional items and similar
results were observed when perceiving the statements with
functional attributes. This is most likely to be because of the high
element interaction in the intrinsic cognitive load (which we can
see in the emotional stimulus).
Although further work on this is needed to get an in-depth
perspective on the effect of cognitive load over emotions, our
findings indicate that emotionally loaded content (demonstrated
through pictures here) requires more mental effort to process the
content hence, such an information or data will entail more
cognitive load when the same scenario is compared to an
information group receiving a more neutral content (something
which is mundane and does not evoke any emotions). We also see
that not just while understanding the emotions, when it comes to
picking out the correct information amongst a pool of information,
about the said stimulus, recognition is better when presented with
a more neutral stimulus, than emotional stimulus, Present results
can add more value if conducted over a larger sample and with
gender considerations; future studies can also examine similar
effect in different emotional settings for a better understanding.

IV. CONCLUSION
Through this study we see that how can intrinsic and
extraneous cognitive load influences the emotional and neutral
stimulus differently in terms of the nature of the task and
perception in terms of recognition. This study provides us with a
clear picture of how cognitive load can affect our perception and
recognition of stimulus and their characteristics. Hence, the
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contribution of this study is empirical, evaluating the effects of
load on emotional control.
Even though the sample is quite less to generalize the
findings, further studies with a bigger sample size and different
emotional settings can add more to our understanding. Another
limitation having to do with the intelligence of the participants and
the kind of emotions used as the stimulus material could have
acted as an extraneous variable (Ojha, Ervas, Gola, 2017). A third,
drawback would be the assessment of the response of the
participants. Since the responses are largely subjective, an
objective mode of response assessment or subjecting the
participants to a standard test situation may provide a varied
picture, hence that should be taken into account by the future
studies. Future studies around a similar understanding can add
more value.

APPENDIX
Appendix A: Graphs representing tables
50
40
30
Emotional

20

Neutral

10
0
RT What

RT
Describe

Figure A 1: Differences in reaction time and response time
between emotional and neutral groups respectively. Note that
response time for what is the item was less for the neutral group.
When asked to describe the item, neutral group could describe
the item for a longer duration.

5
4
3

Emotional

2

Neutral

1
0
Physical Functional
Figure A 2: Differences in recognizing physical and functional
emotional and neutral groups respectively. Note that the
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perceived physical attributes were more for neutral items than
emotional items and similar results were observed when
perceiving the statements.
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8.
9.
10.

Appendix B1: Checklist for Happiness
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

It is made of wool.
In this muscle around the eyes
tighten.
It releases good hormones.
It has 8 legs.
It can be classified
Lip corners get raised in it.
It can be sliced
It has a fruity smell.
In this teeth can be seen,
sometimes.
It is yellow in color.
It requires us to check our
emails regularly.
There is no tension during this
time.
It can be bought from local
vendors.
It brings pupil dilation.
It has a strong outer covering.
It is an unpleasant thing.
It usually comes in a green
packing.
It gives pleasure.
It can be awarded anytime.
It comes in many flavors.
In this cheeks are raised.
It should be done once a year.
It is a disorder.
It follows a step by step
procedure.
It can be spread to others.
It has big semi-circle handles.
It can ignite fire.
It should be washed and
cleaned properly.
It has a square shape.
We feel in a good state.

Appendix B 2: Checklist for fan
1.
2.
3.
4.
5.
6.
7.

It can be refrigerated for a few
days.
It needs to be recharged now
and then.
It can be easily found in a
garden.
It provides air circulation.
It can be used to break the ice.
It is an electrical device.
It can be used to give
performances.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

It sounds like a big thumping
noise.
It is very fragile.
It creates a breeze that
evaporates sweat on a person’s
skin.
It exhausts our potential.
It comes in one color only.
It gives off fumes which can
harm people.
It is made of copper.
It hangs using a hook.
It is made out of cardboard.
Its temperature can be
regulated.
It can be cut with scissors
easily.
It has three blades.
It can be noted down for
remembering.
It gives a cooling effect.
It is crockery often found in the
kitchen.
It can only be used in
bathrooms.
It should be preserved in oil for
lasting effect.
It can be used on dry clothes in
the rainy season.
It can be stored in jars.
It is fixed with the ceiling.
It requires constant refills.
It can be true or false.
It revolves in a circular manner.
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Abstract- Researchers working on nCOV-2019 identified a unique
protein, the Spike protein, on the surface of the coronavirus, which
helped in understanding the method of transmission of the virus.
Novel coronavirus uses this spike protein to infect a human cell by
binding to the membrane. Detection of antibodies to SARS-COV2 can help in diagnosis of disease, and also has implications in
developing and monitoring patient therapeutics as well as in
vaccine and therapy research. As many cases worldwide are
asymptomatic (and particularly in India), detection of antibodies
in serum and plasma can also identify infection in a patient. This
study focuses in development of enzyme linked immunoassay for
detection of IgG antibodies to Human SARS-COV-2 spike protein
by using a recombinant SARS-COV-2 spike protein. In this assay,
standards were calibrated over the concentration range 0 – 30
AU/ml. Intra-assay and inter-assay was determined to be <10%
respectively. Spike recovery, assay comparison with a
commercially available kit, and specificity of the kit were
evaluated. Influences of anti-coagulants were studied using
EDTA-plasma and Heparin-plasma. Overall, the results
demonstrate that the SARS-CoV-2 Spike Protein ELISA kits have
reliable diagnostic performance to support and perform accurate
estimation of IgG antibody to SARS-CoV-2 levels in human
serum and plasma.
Keywords: SARS-COV-2, Spike Protein, Covid-19, nCov,
Coronavirus, Anti-Covid-19, Anti-SARS-CoV, Anti-SARS-CoV2, Anti-Coronavirus, Coronavirus ELISA, Immunoassay, ELISA,
Genlisa, Krishgen, Krishgen Biosystems

I. INTRODUCTION

S

ARS-CoV-2 (severe acute respiratory disease coronavirus 2)
is a positive sense, single-stranded RNA virus, that is
responsible for causing the respiratory illness, Coronavirus
Disease (COVID-19).[1] Detected for the first time in late 2019 in
Wuhan, China, the highly infectious SARS-CoV-2 has quickly
lead to the current global pandemic with high mortality.
Widespread availability of reliable and rapid testing methods will
enable timely detection and diagnosis, effective treatment of
patients, and the containment of the virus.

Nucleic acid tests and molecular tests to detect and diagnose
COVID-19 are now abundantly available worldwide. However,
one of the many challenges presented by COVID-19 is that a
significant number of infected persons are asymptomatic, making
it difficult to identify patients. Having a fast, convenient, and
labour conservative test can help identify asymptomatic patients
and reduce the spread caused by contact with these carriers.
SARS-CoV-2 has four structural proteins, known as the S
(spike), E (envelope), M (membrane), and N (nucleocapsid)
proteins [2]; the N protein holds the RNA genome, and the S, E,
and M proteins together create the viral envelope. The N-protein
is abundantly present on the surface of the virus, making it a
popular target for using in ELISA tests [2]. Already there exists a
large range of recombinant SARS-CoV nucleocapsid protein (N)
ELISA-based antibody and antigen tests for diagnosis of SARSCoV infections. However, SARS-CoV-2 Spike protein ELISA
based tests are not easily commercially available.
The spike protein (S-protein) is the common target for
neutralizing antibodies and vaccines. SARS-CoV-2 spike protein
contains two subunits, S1 and S2. The S1 subunit contains a
receptor binding domain (RBD), which is responsible for
recognizing and binding with the cell surface receptor. S2 subunit
contains other basic elements needed for the membrane fusion
with ACE2 [3]. It is through the interaction of this protein with the
human receptor angiotensin converting enzyme 2 (ACE2) that the
virus infects the body.
ELISA based antibody tests for estimation of antibodies
typically offer an easy method of detection. They are easy to use
and standardize, offer high levels of reproducibility, and are priced
competitively. SARS-CoV-2 Spike protein ELISA tests also allow
us to study and monitor immune response in both a qualitative as
well as quantitative manner. These determinations have
implications in both patient therapy as well as vaccine
development. Quantitatively estimating those with a strong
antibody response in affected patients could even identify
potential donors for convalescent plasma therapeutics.

II. OBJECTIVE:
To develop an enzyme linked-immunosorbent assay
(ELISA) for specific measurement of IgG antibodies to Human
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and provide a reproducible protocol for antibody detection using
the same.

III. MATERIALS AND METHOD:
These kits employ a sandwich ELISA technique for higher
specificity and increased sensitivity.
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The kit uses recombinant SARS-CoV-2 (Covid-19) spike
protein as standards/controls. The standard was produced in
rabbits immunized with purified, recombinant SARS-CoV-2 /
2019-nCoV Spike/RBD Protein (NCBI: YP_009724390.1;
Arg319-Phe541). The specific IgG was purified by SARS-CoV-2
/ 2019-nCoV Spike/RBD affinity chromatography and were run
on western blot (Figure 2).

A DNA sequence encoding the SARS-CoV-2 (2019-nCoV) Spike
Protein (RBD) (YP_009724390.1; Arg319-Phe541) [11] was
expressed in baculovirus-insect cells with a polyhistidine tag at the
C-terminus. Clear bands were visible when the expressed
recombinant proteins were run on an SDS-PAGE (Figure 1). This
SARS-CoV-2 RBD protein was pre-coated onto the microwells of
a 96 well ELISA plate as capture antigen.

Figure 1

Anti-SARS-S1 rabbit polyclonal antibody at 1:2000 dilution.
Lane A: SARS-CoV Spike S1 (His Tag) (30ng)
Lane B: SARS-CoV Spike S1 (His Tag) (5ng)
Lane C: SARS-CoV Spike RBD (His Tag) (30ng)
Lane D: SARS-CoV Spike RBD (His Tag) (5ng)
Lane E: SARS-CoV-2 (2019-nCoV) Spike S1 (His Tag) (30ng)
Lane F: SARS-CoV-2 (2019-nCoV) Spike S1 (His Tag) (5ng)
Lane G: SARS-CoV-2 (2019-nCoV) Spike RBD (mFc Tag) (30ng)
Lane H: SARS-CoV-2 (2019-nCoV) Spike RBD (mFc Tag) (5ng)
Secondary
Goat Anti-Rabbit IgG (H+L)/HRP at 1/10000 dilution.
Developed using the ECL technique.
Performed under reducing conditions.

Figure 2.
The SARS-CoV-2 antibody was quantified in terms of ng/ml by means of a Bradford assay but in absence of internationally
recognized parameters for measurement of the antibodies to SARS-CoV-2, we assigned Arbitrary Units per ml (AU/ml) to ng per ml
(ng/ml). Hence, this assay uses standards optimized for the linear range as AU/ml. Samples and standards are pipetted into microwells
and IgG Antibodies to human SARS-CoV-2 (Covid-19) present in the sample are bound by the protein antigen.
After incubation, the wells are washed and followed by HRP-conjugated. Detection IgG Antibody is pipetted to the wells, and
incubated to form a complex. After washing microwells in order to remove any non-specific binding, the substrate solution (TMB) was
added to the microwells and color developed proportionally to the amount of IgG Anti-Human SARS-CoV-2 (Covid-19) in the sample.
Color development was then stopped by addition of stop solution. The absorbance was measured at 450nm.
Each assay step was optimized for optimal noise-to-signal ratio, working range and for minimal %CV and relative error.
Antibody was then purified by affinity chromatography. Serum samples were collected to run intra & inter assays. Sera with known
antibodies against confirmed past infections were used to check cross reactivity of non-specific antibodies.
Commercially available COVID-19 IgG / IgM Rapid Test was used to study comparison with ELISA where, 9 serum samples
were measured using both assays. The influence of anti-coagulants like EDTA-plasma and Heparin-plasma were investigated in 6 serum
samples.

IV. RESULTS:
The GENLISA™ Human Anti-SARS-CoV-2 (Covid-19) IgG ELISA developed gives accurate, reproducible results. The assay
was designed for 0 - 30 AU/ml as calibrator range and achieved a sensitivity of 2.5 AU/ml.
We have used a polyclonal antibody as standard and quantified for the total protein content of the antibodies raised as 1000 AU/ml.
The kit shows a typical titration curve when used in dilutions as in the table below.
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30 AU /ml
15 AU /ml
7.5 AU /ml
3.75 AU /ml
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Standard Titre Dilution
1:33,333 titre
1:66,666 titre
1:133,332 titre
1:266,664 titre

Absorbance were measured at 450nm. Intra-assay and inter-assay precision was <10% and <10% respectively.
The coefficient of determination was 99% and absorbances were extrapolated using a polynomial regression 2nd order graph.
Mean recoveries observed in serum and plasma on spiking was 96% - 104% for serum and plasma diluted at 1:5000 and obtained the
best recoveries.
Interpolated
Concentration
%
against
Actual
Concentration

Standard
Concentration
(AU/ml)

Abs 1

Abs 2

Mean Abs

Interpolated
Concentration

0

0.091

0.088

0.090

0.3

3.75

0.216

0.202

0.209

3.1

82.8

7.5

0.482

0.454

0.468

8.2

109.1

15

0.829

0.783

0.806

14.7

98.1

30

1.506

1.512

1.509

30.1

100.2

Spike protein IgG ELISA

Absorbance at 450 nm

1.600
R² = 0.9948

1.400
1.200
1.000
0.800
0.600
0.400
0.200
0.000
0

3.75

7.5

15

30

Concentration (AU/ml)

Spike-Recovery:
The ELISA kit was used to measure spike-recovery of Human Anti-SARS-CoV-2 (Covid-19) IgG spike protein in serum and
plasma along with the kit assay diluent. Optimal recovery was obtained when the serum and plasma samples were diluted 1:5000. The
standards in the kit were calibrated and >99% accuracy was maintained in their preparation for usage in the kit. The sensitivity was
observed as 2.5 AU/ml.
Dilution of Plasma at 1:1000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.
Standard
Concentration
(AU/ml)

Abs 1

Abs 2

Mean Abs

Interpolated
Concentration

0

1.092

1.060

1.076

---

Interpolated
Concentration
against
Concentration
---

3.75

1.189

1.222

1.205

4.28

114.1

%
Actual
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7.5

1.354

1.386

1.370

7.14

95.2

15

1.943

1.619

1.781

15.33

102.2

30

1.935

2.168

2.051

29.55

98.5

Dilution of Plasma at 1:2000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.
Standard
Concentration
(AU/ml)

Abs 1

Abs 2

Mean Abs

Interpolated
Concentration

0

0.785

0.876

0.830

---

Interpolated
Concentration
against
Concentration
---

3.75

0.824

0.942

0.883

2.77

73.8

7.5

1.044

1.064

1.054

8.54

113.8

15

1.294

1.242

1.268

14.61

97.4

30

1.912

1.887

1.900

30.05

100.2

%
Actual

Dilution of Plasma at 1:4000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.

Abs 2

Interpolated
Mean Abs
Concentration

Interpolated
Concentration
%
against
Actual
Concentration

0.611

0.611

0.611

---

---

0.814

0.812

0.813

3.50

93.2

7.5

1.126

1.135

1.130

7.85

104.6

15

1.521

1.563

1.542

14.73

98.2

30

2.010

2.015

2.013

30.15

100.5

Standard
Concentration
(AU/ml)

Abs 1

0
3.75

Dilution of Plasma at 1:5000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.

Abs 2

Interpolated
Mean Abs
Concentration

Interpolated
Concentration
%
against
Actual
Concentration

0.311

0.322

0.317

---

---

0.690

0.715

0.702

3.62

96.6

7.5

0.987

0.965

0.976

7.77

103.6

15

1.322

1.359

1.340

14.81

98.7

30

1.951

1.915

1.933

30.05

100.2

Standard
Concentration
(AU/ml)

Abs 1

0
3.75

Dilution of Serum at 1:2000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.
Standard
Concentration
(AU/ml)

Abs 1

Abs 2

Mean Abs

Interpolated
Concentration

0

1.911

1.924

1.918

---

Interpolated
Concentration
against
Concentration
---

%
Actual
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3.75

1.957

2.090

2.023

4.41

117.67

7.5

2.170

2.248

2.210

7.26

96.85

15

2.588

2.685

2.637

15.48

103.17

30
2.688
2.872
2.780
28.07
93.58
Dilution of Serum at 1:4000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.

Standard
Concentration
(AU/ml)

Abs 1

Abs 2

0
3.75
7.5
15
30

0.546
0.781
1.013
1.465
1.984

0.551
0.786
1.023
1.391
2.004

Mean Abs

Interpolated
Concentration

Interpolated
Concentration
against
Concentration

0.549
0.784
1.018
1.428
1.994

--3.90
7.29
15.14
29.95

--103.9
97.2
101.0
99.8

%
Actual

Dilution of Serum at 1:5000 using the kit assay diluent and spiked with known concentration of the antibodies to SARS-CoV-2.

Standard
Concentration
(AU/ml)

Abs 1

Abs 2

Mean Abs

Interpolated
Concentration

Interpolated
Concentration % against
Actual Concentration

0

0.342

0.311

0.327

---

---

3.75

0.590

0.610

0.560

3.50

93.4

7.5

0.845

0.898

0.871

7.92

105.6

15

1.232

1.219

1.225

14.75

98.3

30

1.845

1.867

1.856

30.06

100.2

The data was interpreted using a polynomial regression curve to the 2nd order for net absorbances to remove any potential bias and get
the best possible curve fit.
Analytical Specificity:
Until now, no serologically unique strains of SARS-CoV-2 have been described relative to the originally isolated virus.
Cross-reactivity of non-SARS-CoV-2 specific antibodies against SARS-CoV-2-S1 RBD protein in Anti-SARS-CoV-2 ELISA was
examined using sera with known antibodies against confirmed past infections.
Antibody Positive Sera
Beta Corona HKU1*
VCV

N
1
4

Anti-SARS-CoV-2 ELISA
Negative
Negative

HCV
HAV

5
4

Negative
Negative

HBV
EBV
CMV

3
4
5

Negative
Negative
Negative

HSV

5

Negative

*The patient was tested PCR positive for Beta Corona HKU1 and PCR negative for SARS-CoV-2. Four weeks after PCR testing a
serum sample was drawn from the patient and found to be negative in the Anti-SARS-CoV-2 ELISA.
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Precision:
Intra Assay Variance
Serum samples were measured 10-fold within one assay. Mean variance was < 10%.
Number of Determinations
Mean Value Abs
Standard Deviation Abs
Sample 1
10
0.346
0.025
Sample 2
10
0.939
0.038
Sample 3
10
2.257
0.066

CV (%)
7.3
4.1
2.9

Inter Assay Variance
6 Serum samples were measured in independent assays, in 3 different lots.
Number of Determinations
Mean Value Abs
Sample 1 11
1.040
Sample 2 12
0.320
Sample 3 12
0.750
Sample 4 10
0.220
Sample 5 12
0.210
Sample 5 7
0.120

CV (%)
3.8
10.9
5.2
11.4
11.0
11.7

Standard Deviation Abs
0.039
0.035
0.039
0.025
0.024
0.120

Assay Comparison:
To demonstrate the identity of the Anti-SARS-CoV-2 ELISA and a commercially available COVID-19 IgG / IgM Rapid Test, 9 serum
samples were measured using both the ELISA and the rapid test. As shown in the table below, the results of the IgG tests show an
increased sensitivity with the anti-SARS-CoV-2 ELISA when compared to a Rapid test.
Sample No
Anti-SARS-CoV-2 ELISA
COVID-19 IgG / IgM Rapid Test
1
positive +
negative
2
positive +
positive
3
positive +
negative
4
negative negative
5
borderline +
slightly positive
6
positive +++
positive
7
negative negative
8
negative negative
9
positive ++
positive
*+ relative to the OD signal.
Samples:
The influences of anti-coagulants on measurements were investigated in 6 corresponding serum, EDTA and Heparin plasma samples.
In comparison to the ODs of the serum samples, recovery was measured for Heparin and EDTA plasma samples on average 97.8% and
104.4 %, respectively.

Sample 1
Sample 2
Sample 3
Sample 4
Sample 5
Sample 6

Serum OD
3.601
0.41
2.946
0.501
1.242
0.129

%
100
100
100
100
100
100

EDTA-Plasma OD
3.677
0.385
2.918
0.458
1.218
0.132

%
102
93.9
99
91.4
98.1
102.3

Heparin- Plasma OD
3.496
0.389
3.084
0.517
1.284
0.14

%
95.1
101
105.7
112.9
105.4
106.1
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Abstract- Background Most viruses produce double-stranded
RNA (dsRNA) during their replication. This byproduct can be
detected with the anti-dsRNA immunofluorescence (IF) method.
A reference standard for the diagnosis of viral respiratory tract
infection is usually a molecular technique, including multiplex
polymerase chain reaction (PCR), of which specific
primers/probes for viruses must have been provided. However, not
all viruses are included in the panel of multiplex PCR, so there is
still an urgent need for a universal viral detection technique, which
anti-dsRNA IF might fulfill.
Method This study was performed at King Chulalongkorn
Memorial Hospital, Thailand. Since October 2018 we enrolled the
inpatients whose respiratory specimens were collected for
respiratory virus 19 subtypes detection (Microarray) by the orders
of their primary physicians. A quarter of the same specimen for
Microarray was used for IF staining to detect the viral dsRNA and
the results were recorded by two blinded investigators. After
unmasking the labels, the sensitivity of anti-dsRNA IF method
was calculated, using respiratory virus 19 subtypes detection
(Microarray) as a reference standard, and the patient data was
reviewed.
Result The results of 195 specimens were analyzed. The age of
the patients varied extremely, with the median at 3.42 years (range
0.10 – 91 years; S.D. = 31.35). One hundred thirty (86.7%)
patients had onset of symptoms less than 7 days and most of them
had symptoms between 1-3 days prior to the investigation.
Compared with the molecular technique (microarray), the
immunofluorescence method has a sensitivity of 83.18% (95% CI
74.72%to 89.71%), a specificity of 86.36% (95% CI 77.39% to
92.75%), a positive predictive value of 88.12% (95% CI 81.32%
to 92.67%), a negative predictive value of 80.85% (95% CI
73.32% to 86.64%) and an accuracy of 84.62% (95% CI 78.77%
to 89.37%).
Conclusion The immunofluorescence assay for ds-RNA detection
could be the choice for universal detection of virus from upper and
lower respiratory tract specimens. Other viruses, not included in
the Microarray panel, may also be detected by
immunofluorescence assay.

Index Terms- respiratory tract infection, anti-double-stranded
RNA, dsRNA, universal virus detection, immunofluorescence
I. INTRODUCTION
Nowadays, there is more knowledge and understanding
about viral infection in hospitals and critical care units because of
an extensive viral detection. The virus can be detected in 58% of
clinical specimens using polymerase chain reaction to detect viral
genetic material in patients with symptoms of respiratory tract
infection (1). Lower respiratory tract infections, such as
pneumonia, were reported to have 25% of viral and bacterial coinfections (2). In patients with nosocomial pneumonia,
immunocompetent patients had 11% of viral and bacterial coinfections, while immunocompromised patients could experience
co-infections of viruses and bacteria up to 36%. Such co-infections
increase the severity of the diseases and increase the mortality rate,
rendering the patient incapable of responding to antibiotics as it
should be.
II. IDENTIFY, RESEARCH AND COLLECT IDEA
The previous studies demonstrated sensitivity and
specificity of various methods for respiratory viral detection. We
summarize them in the Table 1 (3-5).
Table 1 Sensitivity and specificity for respiratory viral detection
methods.
Method

Sensitivity

Specificity

Viral culture

53-56%

100%

Antigen detection

36-81%

99%

98%

100%

Molecular technique

Some viral infection in the respiratory system has
specific treatments and must be diagnosed quickly, since available
antiviral drugs provide the best effect in an early stage (6-8).
Molecular techniques have been used as a reference standard for
the diagnosis of viral infections in the respiratory system instead
of viral culture (9). Unlike viral culture, the multiplex polymerase
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chain reaction (PCR) can detect many types of viruses at the same
time (9). At present, many molecular techniques have been
developed, most of which are PCR-based and specifically
multiplex PCR assays, making the diagnosis of viral infections in
the respiratory system faster and broader (10-12). One of them is the
Microarray. The amplified viral genetic materials (amplicons)
from multiplex PCR are hybridized to the microarray to identify
the type of virus (13).
When a cell is infected with a virus, whether it is an RNA
or DNA virus, a double-stranded RNA (dsRNA) of the virus can
be detected while the virus is replicating (14, 15). The non-infected
III. RESEARCH ELABORATIONS
Research method
After the delivery of respiratory specimens to the
laboratory for routine detection of 19 subtypes respiratory viruses
with Microarray, 0.5 ml (from total 2 ml) of each specimen was
secured and stored at 4°C for further anti-dsRNA staining. The
specimens were labeled with random numbers to blind the
investigators and prevent bias in reading the results. The
specimens were prepared on the slides to dye in the biosafety
cabinet class II (BSC class II). One hundred microliters of each
specimen was cytocentrifuged (Hettich Rotina 380R with cytospin
adaptor and 1 ml cytochambers) at 4,000 rpm for 5 minutes onto
30 mm2 surface area of each slide, air-dried, and then fixed with
cold acetone (-20°C) for 10 minutes. According to our protocol
optimization, we prefer acetone fixation without proteinase K
treatment for its great performance and simplicity.
(Supplementary Appendix)
The specimen slides and control slides were stained
simultaneously in parallel. The fluorescent signal was visualized
with a fluorescent microscope in FITC channel. The signal from
each slide was compared to positive and negative controls to
determine the positivity and negativity. The signal distribution in
each cell was also recorded. All slides were visualized and
interpreted by 2 trained investigators independently. When the
readings were inconsistent between the 2 investigators, those
particular slides were judged by the third investigator. The results
were then compared to the Microarray to calculate the sensitivity
and specificity.
Target population
Respiratory specimens from inpatients in King
Chulalongkorn Memorial Hospital, whose primary doctors had
their respiratory specimens collected for the detection of
respiratory virus 19 subtypes (Microarray). The specimens
included both upper and lower respiratory tracts, e.g. nasal wash,
nasopharyngeal swab, oropharyngeal swab, sputum, endotracheal
suction, and bronchoalveolar lavage. All respiratory specimens
from inpatients in King Chulalongkorn Memorial Hospital were
included. Patients were excluded if they refused to consent for
specimens use.
Definition
Patients with suspected viral infection might have a
history of fever with temperature more than 38OC together with
symptoms of viral infections, such as fatigue, body aches, cough,
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cells will not produce the dsRNA. With this principle, we could
detect viral dsRNA by using anti-dsRNA as a universal viral test
for respiratory tract infections. In a previous study, detection of
respiratory viral infections using direct and indirect
immunofluorescence assays against viral proteins created in
infected cells. Sensitivity and specificity are 80-90% and 99100%, respectively.
However, there has never been any study on the sensitivity and
specificity of anti-dsRNA antibody immunofluorescence on viral
detection in clinical specimens, therefore, we conducted this study
to prove its feasibility
sputum, chest pain or tiredness. The symptoms should occur
within a period of not more than 1 week.
Sample size calculation
From previous studies that examined the detection of
virus antigens, which were also the immunostaining methods, it
was found that the sensitivity was about 85 ± 5% and specificity
was about 85 ± 5% at a 95% confidence level. Thus, we applied
these parameters in the calculation of the samples of this study.

The incidence of viral infection detected in respiratory
specimens according to the previous studies is about 60%. The
calculated sample size was 195 (n/0.6).
Data Collection
Data was collected from the enrolled patients whose
primary doctors sent their respiratory specimens for the detection
of respiratory virus 19 subtypes (Microarray). All the patients
were asked for consent before the enrollment.
The anti-dsRNA immunofluorescence results were
recorded for the cellularity content, positive or negative, and the
pattern of fluorescence staining. Types or sources of respiratory
specimens were also recorded. After the results of anti-dsRNA
immunofluorescence from all slides were finalized by the
investigator team, the random number labels were unmasked. The
investigators reviewed the enrolled patients’ charts and recorded
each patient’s information, such as gender, age, underlying
diseases, drugs (esp. antiviral drugs, antibiotics, and
immunosuppressants), duration of onset, the Microarray results,
and the final diagnosis when the patient was discharged.
However, the important factor that influenced the
sensitivity of the immunofluorescence assay was the number of
cells in the clinical specimens. The researchers graded cellularity
content in specimens from 1+ to 4+, and was dependent on the
number of cells. The grade system was as follows; 1+ represented
average cells on a slide less than 11 cells per low power field
(LPF), 2+ for 11-20 cells per LPF, 3+ for 21-50 cells per LPF, and
4+ for more than 50 cells per LPF. The effect of cellularity in each
specimen on the accuracy of the test was considered.
Detection of double-stranded RNA
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The clinical respiratory specimens, negative control, and
positive control were stained simultaneously as in the following
protocol. The negative and positive controls were prepared from
BHK (Baby hamster kidney) cell line and Chikungunya virusinfected BHK, respectively.
The respiratory samples were cytocentrifuged onto the
slides for staining. Cells on the slides were fixed with cold acetone
and air-dried at room temperature. The primary anti-dsRNA
antibody ([J2] monoclonal antibody (mAb) from Scicon
(Product number: 10010500 at 1:500 dilution) in phosphate
buffered saline (PBS) with 0.04% TritonX and 5% normal goat
serum (NGS) was applied to the prepared slides. The slides were
incubated at room temperature for 90 minutes. After washing with
PBS 3 times, the secondary antibody (Goat anti-mouse IgGAF488 from Invitrogen (ab 150117) at 1:200 dilution plus 25
ng/ml of DAPI) in PBS with 0.04% TritonX and 5% NGS was
applied in the next step and the slides were incubated at room
temperature for 30 minutes. After 3 washes with PBS, each slide
was mounted with Prolong Diamond Antifade Mountant from
Invitrogen (Lot number: 1946639) and a coverslip before being
visualized with a fluorescence microscope (Zeiss Axio Imager
M1m) in comparison with positive and negative controls. The
Axio Vision SE64 Rel. 4.9.1 software was used for capturing and
analyzing images.
Statistical analysis
In this study, the respiratory virus 19 subtypes detection
(Microarray) served as the standard test. Sensitivity, specificity,
accuracy, positive predictive value and, negative predictive value
of dsRNA detection with immunofluorescence was calculated on
the basis of the microarray results. Inter-rater agreement was
determined with Cohen's kappa (κ) using SPSS version 22. The
effects of cellularity and previous antiviral therapy to
interpretation of anti ds-RNA detection were determined with Chisquare tests.
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(1.0%) throat swabs, 20 (10.5%) bronchoalveolar lavage (BAL)
specimens, 1 (0.5%) sputum and 4 (2.1%) tracheal aspirates.
Table 2 Demographic data and clinical characteristics of the
patients
Characteristic

N (%)

Age
Younger than 15 years old

92 (61.3%)

Older than 15 years old

58 (38.7%)

Sex
male

90 (60%)

female

60 (40%)

Onset of symptoms
1-3 days

152 (78.0%)

4-6 days

20 (10.2%)

More than 7 days

23 (11.8%)

Comorbidity
chronic lung disease

11 (7.3%)

congenital abnormalities

49 (32.7%)

connective tissue disease

5 (3.3%)

hematologic disorder

2 (1.3%)

hematologic malignancy

17 (11.3%)

solid malignancy

11 (7.3%)

metabolic disorder

14 (9.3%)

post transplantation

1 (0.7%)

preterm with sequelae

12 (8%)

other

12 (8%)

no comorbid

15 (10%)

Received immunosuppressive agents

37 (24.7%)

IV. RESULT
Demographic data and clinical characteristics
The results of 195 specimens enrolled from October 2018
to April 2019 were analyzed. The specimens were collected from
150 patients, whose demographic and clinical characteristics are
summarized in Table 2. The patients ages varied extremely with
the median at 3.42 years (range 0.10 – 91 years; S.D. = 31.35).
One hundred thirty (86.7%) patients had the onset of symptoms
less than 7 days and most of them had symptoms between 1-3 days
prior to the investigation.
Nearly all patients had comorbid, including 49 (32.7%)
congenital abnormalities, 17 (11.3%) hematologic malignancies,
11 (7.3%) chronic lung diseases, 5 (3.3%) connective tissue
diseases, 11 (7.3%) solid malignancies, 12 (8%) preterm with
sequalae, 2 (1.3%) hematologic disorder, 14 (9.3%) metabolic
disorder, 1 (0.7%) post-transplantation, and 12 (8%) other
underlying diseases. Thirty-seven (24.7%) patients received
immunosuppressive agents. Twenty-seven (18%) patients
received antiviral drugs before specimen collection, and 116
(77.3%) patients received multiple antibiotics before specimen
collection. The majority of specimens were collected from upper
respiratory tracts, including 167 (85.8%) nasopharyngeal swabs, 2

Received antiviral drugs before specimen
collection
Received antibiotics before specimen
collection

27 (18%)
116 (77.3%)

Source of specimens
Nasopharyngeal swab

167 (85.8%)
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Table 2 Demographic data and clinical characteristics of the
patients (continue)
Characteristic

N (%)

Throat swab

2 (1.0%)

Bronchoalveolar lavage (BAL)

20 (10.5%)

Sputum

1 (0.5%)

Tracheal suction

4 (2.1%)
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Sensitivity of the immunofluorescence assay for anti doublestranded RNA detection compared with the respiratory virus 19
subtypes detection (Microarray)
One hundred and one (51.8%) of 195 specimens were
positive for dsRNA detected by anti double-stranded RNA
immunofluorescence, and the pattern of fluorescence stain was
mostly a cytoplasmic pattern. (Figure 2)

Grade of specimens
1+ (less than 11 cells per LPF)

29 (14.9%)

2+ (11-20 cells per LPF)

43 (22.1%)

3+ (21-50 cells per LPF)

60 (30.8%)

4+ (more than 50 cells per LPF)

63 (32.3%)

Yield of respiratory virus detection by molecular testing
One hundred and seven (54.9%) of 195 specimens were
positive for virus with the respiratory virus 19 subtypes detection
(Microarray), including 59 (54.6%) enterovirus/rhinovirus, 11
(10.3%) parainfluenza virus, 9 (8.4%) influenza virus, 4 (4.7%)
coronavirus, 3 (2.8%) metapneumovirus, 3 (2.8%) mixed
infections of adenovirus, enterovirus/rhinovirus and bocavirus, 3
(2.8%) mixed infections of bocavirus and enterovirus/rhinovirus,
2 (1.9%) mixed infections of bocavirus and parainfluenza virus, 2
(1.9%) mixed infections of adenovirus, metapneumovirus and
enterovirus/rhinovirus, 2 (1.9%) mixed infections of parainfluenza
virus and enterovirus/rhinovirus, 1 (0.9%) mixed infection of
parainfluenza virus and coronavirus, 1 (0.9%) mixed infection of
adenovirus and respiratory syncytial virus, 1 (0.9%) mixed
infection of bocavirus and metapneumovirus, 1 (0.9%) mixed
infection of adenovirus and enterovirus/rhinovirus, 1 (0.9%)
mixed infection of influenza and enterovirus/rhinovirus, 1 (0.9%)
mixed infection of influenza and bocavirus, and 1 (0.9%) mixed
infection of enterovirus/rhinovirus and metapneumovirus.
From the results of Microarray, we classified these
viruses into four groups based on their genomes as shown in Table
3.
Table 3 Virus detection from Microarray and their genome types
Viruses
Genomes
Adenovirus
Bocavirus

Double-stranded DNA
Negative-sense single-stranded
DNA

Influenza virus, human
metapneumovirus (HMPV),
parainfluenza viruses

Negative-sense single-stranded
RNA

Enterovirus/rhinovirus,
coronaviruses

Positive-sense single-stranded
RNA

Figure 2 Immunofluorescence analysis for double-stranded RNA
detection of positive control (A-C), negative control (D-F),
clinical specimens with positive fluorescence staining (G-I) and
clinical specimens with negative fluorescence staining (J-L). The
photos in the first column are from DAPI channel (A,D,G,J),
second column from FITC channel (B,E,H,K). The last column
shows the merged pictures of the first and second columns. BHKinfected cells with cell membrane dsRNA staining are the positive
control (B). The positive clinical specimens with
Entero/Rhinovirus detection (Microarray) shows positive
fluorescence staining with cytoplasmic staining pattern (H).
The results from Microarray and immunofluorescence
assay did not match in some specimens. The positive and negative
results were show in 2x2 tables. (Table 4)
Table 4 The results of the fluorescence assay for anti doublestranded RNA detection and the respiratory virus 19 subtypes
detection (Microarray)
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Compared with the molecular technique (microarray),
the immunofluorescence method had a sensitivity of 83.18% (95%
CI 74.72%to 89.71%), a specificity of 86.36% (95% CI 77.39% to
92.75%), a positive predictive value of 88.12% (95% CI 81.32%
to 92.67%), a negative predictive value of 80.85% (95% CI
73.32% to 86.64%) and an accuracy of 84.62% (95% CI 78.77%
to 89.37%). (Table 5)
Table 5 The Performance of the immunofluorescence assay for
dsRNA detection compared with the respiratory virus 19 subtypes
detection (Microarray)

Effect of cellularity for ds-RNA interpretation
The cellularity didn’t impact the results of ds-RNA
detection (p= 0.638, Chi-square tests) The results of slide
cellularity and false negatives are shown in Table 6.
Table 6 The slide cellularity and false negative results
Grade cellularity

False negative

1

4

2

5

3

5

4

4

Effects of previous antiviral therapy for ds-RNA interpretation
The previous antiviral therapy didn’t impact the results
of ds-RNA detection (p= 0.148, Chi-square tests). Effects of
previous antiviral therapy and false negatives are shown in Table
7.
Table 7 Effects of previous antiviral therapy and false negative
results
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cytoplasmic
staining
patterns
mostly
from
the
immunofluorescence-positive clinical specimens.
We found enterovirus/rhinovirus in 59 specimens with
positive immunofluorescence assay for ds-RNA detection 53
specimens.
Sensitivity
of
ds-RNA
detection
in
enterovirus/rhinovirus was 89.8%. However, other viruses had
small sample sizes and couldn’t be evaluated for sensitivity.
From an available previous report, the different viral
genomes could be stained in different patterns. The majority of
positive specimens were positive-sense single-stranded RNA
(Enterovirus/Rhinovirus, Coronaviruses) that had the cytoplasmic
staining pattern. Negative-sense single-stranded RNA virus such
as influenza virus showed both intranuclear and cytoplasmic
staining pattern in cell cultures. However, the specimen, positive
for influenza A with Microarray, was negative on anti-dsRNA
immunofluorescence assay. As described in the previous study,
the negative-sense single-stranded RNA viruses might produce
too little ds-RNA or their ds-RNAs might be masked by protein
binding.
Maximum onset of symptoms remaining positive for
microarray and immunofluorescence was 13 days in patients with
mixed-infection
with
parainfluenza
virus
2
and
enterovirus/rhinovirus. The patient was a two year old male with
refractory Kawasaki disease without any immunosuppressive
agent.
The
major
advantages
of
anti-dsRNA
immunofluorescence are its simplicity, short turn-around time,
and low cost. It might be suitable for a point-of-care use, screening
for viral infection, and epidemiologic studies. This technique also
has the potential to detect emerging or unknown viruses, since the
knowledge of the specific sequence of virus is not needed.
The important factor for immunofluorescence assay for
ds-RNA detection in virus-infected cells is the investigator’s
experience. Two independent investigators had fair agreement in
slide interpretation.
VI. CONCLUSION

Previous antiviral therapy

False negative

A conclusion section is not required. Although a conclusion
may review the main points of the paper, do not replicate the
abstract as the conclusion. A conclusion might elaborate on the
importance of the work or suggest applications and extensions.

Yes

13

APPENDIX

No

5

Anti-dsRNA staining protocol optimization
Viruses are gifts from our faculties.
• Positive-sense single-stranded RNA virus – Chikungunya
virus in BHK cells (Associate Professor Padet Siriyasatien,
Department of Parasitology, Faculty of Medicine, Chulalongkorn
university)
• Negative-sense single-stranded RNA virus – H3N2
influenza A virus in MDCK cells (Assistant Professor Ekasit
Kowitdamrong, Department of Microbiology, Faculty of
Medicine, Chulalongkorn university)
• DNA viruses – Herpes simplex virus I in Vero cells
(Associate Professor Parvapan Bhattarakosol, Department of
Microbiology, Faculty of Medicine, Chulalongkorn university)

Interrater agreement
All slides were visualized and interpreted by 2 trained
investigators independently. There was fair agreement between
the two investigators, κ = 0.384, p < .0005.
V. DISCUSSION
In this study, we aimed to test the performance of the
immunofluorescence assay for ds-RNA detection in virus-infected
cells compared to the molecular technique (Microarray). The
pattern of fluorescence staining of positive and negative controls
derived from cell cultures were clearly seen. We found
This publication is licensed under Creative Commons Attribution CC BY.
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Protocol
1. Harvest virus-infected cells and control cells by
trypsinization
2. Attach cells on to each slide by cytospin at 4,000 rpm
for 10 minutes
3. Fixation by one of the following methods
3.1 Acetone
- Immerse the slide into cold acetone (-20OC) for
10 minutes
- Let the slide dry
3.2 Heat
- Briefly put the slide over the flame from an
alcohol lamp for a few seconds
3.3 Formaldehyde
- Immerse the slide into 3.7%formaldehyde in
1XPBS at room temperature for 10 minutes
- Wash in
- Keep the slide in 70%EtOH in 4OC for at least 1
hour
3.4 Formaldehyde in cell suspension (perform after
step 1 and followed by step 2)
- Centrifuge cells from trypsinization in tubes and
remove supernatant
- Add 1 ml of 3.7%formaldehyde in 1XPBS,
vortex, keep it at room temperature for 10
minutes
- Centrifuge, remove formaldehyde
- Add 1 ml of 1xPBS, vortex, keep it at room
temperature for 5 minutes, centrifuge, remove
supernatant (repeat this step one more time)
- Add 1 ml of 70%EtOH in 4OC for at least 1 hour
(can be stored like this for up to 1 week)
- Centrifuge, remove EtOH, replace with 1xPBS,
vortex
- Proceed with step 2
4. Equilibrate the slide in 1xPBS at room temperature for
5 minutes
5. Add proteinase K 20 g/ml in 1xPBS at 37OC for 30
minutes, and wash with 1xPBS 2 times, 5 minutes each
(This whole step can be omitted.)
6. Incubate the slide with a primary antibody in 1xPBS
with 0.04%tritonX and 5%normal goat serum at room
temperature for 1 hour, the anti-dsRNA antibody can
be one of the followings
- J2 monoclonal mouse anti-dsRNA IgG
(Scicons ) 1:200 or
- 9D5 monoclonal mouse anti-dsRNA IgG
(Absolute Antibody ) 1:500
7. Wash the slide in 1xPBS 3 times, 5 minute each
8. Incubate the slide with a secondary antibody (goat
anti-mouse IgG-AF488 1:200) in 1xPBS with
0.04%tritonX, 5%normal goat serum, and DAPI
100ng/ml at room temperature for 1 hour
9. Wash the slide in 1xPBS 3 times, 5 minute each
10. Mount a coverslip with Prolong Diamond
11. Let the Prolong Diamond cure for 24 hours
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12. Look at the slide under a fluorescence microscope in
FITC/GFP channel

Fixation
All fixations gave acceptable results for positive-sense
single-stranded RNA virus (Chikungunya). The best signal to
noise ratio and the characteristic of cell membrane-localized
dsRNA in Chikungunya virus-infected cells were seen in
formaldehyde fixation of cell suspension. However, the number of
cell loss during the process was remarkable. Heat fixation resulted
in high autofluorescence in control cells. Acetone fixation gave
less positive signal in virus-infected cells, but less non-specific
signal in control cells than formaldehyde fixation. Concerning
overall quality of the signal and simplicity of the protocol, acetone
is the most appropriate fixation.

ProteinaseK VS fixation
In literatures, negative-sense single-stranded viruses
need proteinaseK to unmask their dsRNAs in infected cells. Most
published articles used formaldehyde fixation. Interestingly, we
found the opposite results between acetone and formaldehyde
fixations. While formaldehyde fixation needed proteinaseK,
confirming findings in the literatures, acetone did not.
Furthermore, we lost the signal in the acetone-fixed slide treated
with proteinaseK. Significant number of cells were also detached
from slides by proteinaseK, especially in the acetone-fixed slide.
Again, acetone fixation only, without proteinaseK treatment, gave
the best performance. Different from Chikungunya virus, we
found dsRNA signal in both nuclei and cytoplasm (small inlet in
the left upper panel) of influenza A virus-infected cells. Since
influenza A virus replicates in nuclei, this might explain nuclear
localization of dsRNA in this RNA virus.
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Parvapan Bhattarakosol (Department of Microbiology, Faculty of
Medicine, Chulalongkorn university).
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Abstract- Talent management is the systematic attraction, identification, development, engagement/ retention and
deployment of those individuals with high potential who are of particular value to an organization.
Management education in India is considered as professional education and hence it comes under the purview
of AICTE which is a regulatory and quality maintenance body of Govt. of India. The guidelines for faculty recruitment
are prescribed but their other service related benefits are not ensured by the promoters of these institutions. Moreover
only few institutions adhere to the norms laid by government bodies and most of the institutions refrain from following
them. These organizational conditions lead to faculty turnover intentions that cause serious damage to management
education and its quality and credibility.
Faculty turnover as an education problem has received more attention recently as business schools failed to
attract and retain talented faculty members which resulted in deteriorating the quality of business education.
The present research is an attempt to find the relation between Recognition and faculty retention. The study
implies that recognition as an important human resource factor for the retention of faculty members in self-financed
institutions offering professional education like management programme.

I. INTRODUCTION

T

alent management is fast gaining a top priority for organizations across the world. The various aspects of talent
management are recruitment, selection, on-boarding, mentoring, performance management, career development,
leadership development, replacement planning, career planning, recognition and reward (Romans and Lardner, 2006;
Heinen and O’Neill, 2004; Scheweyer, 2004). Talent has become the key differentiator for human capital management
and for leveraging competitive advantage.
Talent management is the systematic attraction, identification, development, engagement/ retention and
deployment of those individuals with high potential who are of particular value to an organisation.
According to Blass (2008), talent management can be defined as “the additional management, processes and
opportunities that are made available to people in the organization that are considered to be talented”. Industries such
as education, consulting and other professional.
Talent management pertains to making an investment in people development, by identifying talented individuals
to develop for leadership roles in the organization/ institution (Gay and Sims, 2006). Talent management is the
systematic effort to recruit, develop and retain highly productive and promotable employees or human resource
(Rothwell and Kazanas, 2003) Talent management pertains to making an investment in people development, by
identifying talented individuals to develop for leadership roles in the organization/ institution (Gay and Sims, 2006).
Talent management is the systematic effort to recruit, develop and retain highly productive and promotable employees
or human resource (Rothwell and Kazanas, 2003)
Management education in India is considered as professional education and hence it comes under the purview of
AICTE which is a regulatory and quality maintenance body of Govt. of India. The guidelines for faculty recruitment
are prescribed but their other service related benefits are not ensured by the promoters of these institutions. Moreover
only few institutions adhere to the norms laid by government bodies and most of the institutions refrain from following
them. These organizational conditions lead to faculty turnover intentions that cause serious damage to management
education and its quality and credibility.
Faculty turnover as an education problem has received more attention recently as business schools failed to attract
and retain talented faculty members which resulted in deteriorating the quality of business education.
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II. OBJECTIVES OF THE STUDY:
1.
2.

To explore the attitude of faculty towards retention in business schools.
To find out how Work Evironment is related with retention.

III. HYPOTHESIS :
The Work Environment is positively correlated with retention.
Research Methodology_ The methodology used to achieve the desired objectives are as follows
 Nature of Study: Field Study
 Research Design: Correlation design
 Sample size: sample of the study comprises of 200 faculty members employed in business schools. The data
was collected from 25 management institutions located in and around Lucknow the capital of largest populated
state of India.
Work Environment refers to the working conditions ,neatness, hygiene, and infrastructure. It includes physical
environment as well as conducive mental climate required for smooth performance of the employee. When the work
environment is good it leads to greater job satisfaction and greater motivation leading to enhanced performance
“Work Environment” has been identified as second factor/ construct which represents the overall academic and social
recognition of a faculty member working with academic institutions.

IV. ATTITUDE TOWARDS RETENTION SCALE:
This Scale was also developed by the researcher. It assesses the attitude of faculty to remain in the job. The scale
has four items. Cronbach alpha and item test correlation were obtained which assures its reliability and validity. The
higher the score, the lesser the retention of faculty.
As per our sampling plan total of 200 responses were collected with our predesigned questionnaire and processed
with SPSS 20 version for the purpose of checking the reliability which has yielded the results given below.
The processed tables show the Alpha value of all the responses under work environment that were asked with faculty
respondents has shown value, which is greater than the standard value 0.60. This outcome value shows higher reliability
of the variable under study.
Table 1: Reliability Statistics
Human Resource Factors (HR Factor)
Working Environmment

Cronbach's Alpha
.926

N of Items
5

Data analysis and interpretation:

Table 2: Tabulated Mean, standard deviation
Constructs
Work Environment

Retention

Measurement
Items (code)
HWE
HWE2
HWE3
HWE4
HWE5

Mean
4.07
4.32
4.13
4.13
4.11

Standard
deviation
.65
.62
.51
.58
.63

RET1
RET2
RET3
RET4

4.32
4.28
4.34
2.19

.632
.626
.565
.810
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Table 2 shows the mean values of each item and the standard deviations has been shown which gives a glimpse
of total responses of the factor of the study and item that is supposed better. For all of the items the maximum score that
could be obtained by respondents was five indicative of strong agreement while the minimum score obtained could be
one indicative of strong disagreement score of three indicates the neutral category.

V. CORRELATION ANALYSIS
In our study correlation coefficient will explain the degree of correlation between dependent and independent
variables which will facilitate us to draw some meaningful conclusions.
The results are summarized in the table below.
Pearson Correlation between major study Variables (n=200)
Table 3: Correlation of Work Environment with Retention.

RET

Pearson

RET
1

HWE

.608

1

Correlation
HWE

Pearson
Correlation

The above table shows that the variable Work Environment is positively correlated with retention of faculty. The
magnitude of most of the correlations is quite large and reaches the level of significance, that represent that faculty
members would like to stay in the organisation if they are given proper Work Environment. They remain in the
organisation and have high aspirations for academic contribution to the institution of management studies. Hence it is
a matter of great concern to the higher education department in general and professional education like management
studies in particular that the initial phase of expansion of intuitions has gone, now the quality phase of education has
come which should be recognised by all important stake holders (students, faculty members, parents etc.) government
and society at all.
The above result helps us to retain hypothesis stating “Good Workng Environment will be positively correlated
with retention.
Analysis of Variance
Work Environmentand retention
Table 4: Work Environment and Retention
ANOVA
Sum of

Df

Mean Square

F

Sig.

.939

.002

Squares
Between Groups

.413

3

.138

Within Groups

31.124

212

.147

Total

31.537

215

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10240

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

347

From the table 4, it can be concluded that means are not equal because here p-value is .002 which is less than .05,
the assumed level of significance. Therefore, the null hypothesis is rejected. This means that retention rate differs from
recognition’s items i.e. I am recognized and respected because of my institute, Institute carry brand image with me,
When I am recognized I feel proud of my job, I get preference and privileged at other institutions and my institute is
well recognized in the state.
The above table is the output reports of an analysis of variance (ANOVA). “F-ratio” represents the ratio of the improvement in
prediction that results from fitting the model, relative to the inaccuracy still exists in the model (Field, 2005). From the table we can see,
F is 0.939, which is significant at p (sig.) value <.005, i.e. 0.001< 0.005. This result tells us that there is less than a 0.5% chance of Fratio being this large. Therefore, the regression model significantly improved our ability to predict retention (outcome, or predictor
variable).

VI. MAJOR FINDINGS
The major finding related with each practice is mentioned below in terms of their relative importance.
All the Human Resource factors and organizational factors are positively and significantly correlated with each other.
The variable used in the study i.e. Work Environment is positively correlated with retention of faculty.
Work Environment which is a human resource factor has also been found to be an important predictor of faculty retention
(b=0.319).The analysis of variance suggests that means are not equal because here p-value is .002 which is less than.05, the assumed
level of significance. This means that retention rate could differ from Work Environment items i.e. I am recognized and respected
because of my institute, Institute carries a brand image with me, When I am recognized I feel proud of my job, I get preference and
privileges at my institution and my institute is well recognized in the state.

VII. IMPLICATIONS OF THE STUDY
The present research study would be useful to all the management professionals in human resources area in general and to the
promoters and managers of educational institutions in particular. The research findings would suggest the professionals and
administrators of educational institutions as how to manage their vital human resources i.e. the faculty members, how to get maximum
output in the form of students satisfaction, satisfaction of faculty members and improved the academic environment. The finding of the
study imply that the Work Environment is one of the important human resource factor for the retention of faculty members in selffinanced institutions offering professional education like management programme.
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Abstract- A socio-economic survey of rural farmers in Biu Plateau
Region of Borno State, Nigeria was conducted in 2018 to study
the characteristics of the farmers in order to proffer solutions that
can improve their productivity. A structured questionnaire
containing over 90 questions were designed and administered to a
randomly selected 385 farmers determined from Krejcie and
Morgan (1970) sampling table proportionately to the population
of each of the selected settlements in the five local government
areas that made-up of the region. Data were analyzed using
relevant descriptive statistics. The average age of the farmers was
found to be 46.13 and male dominated the farming population
(77.1%). It was found that, land ownership arrangement was
predominantly (58.2%) through inheritance. Majority (50.9%) of
the respondents had farming experience of 11-20 years. Only 10%
of the respondents used at least 5 hectares of land for their crop
production. Majority (97.4%) of the respondents had no access to
formal source of credit. The total revenue generated from the sales
of the produce by all farmers amounted to the sum of N
101,369,390.00k. On an average, each of the farmers made a profit
of N168, 438.98k in the 2018 farming year. For the income of the
farmers in the countryside to be improved, the local councils
should educate rural farmers on extension services for sustainable
farming and best practices. Additionally, critical rural
infrastructure, such as water and electricity should be provided at
aﬀordable rates. Arguably, this could not only improve farmers’
earnings, but also make the communities attractive to the rural
farmers and young people, and stabilize rural populations.
Index Terms- Farm, Farmers, Specific Characteristics, Revenue,
Cost Returns, Rural

I. INTRODUCTION

T

he role of agriculture in developing countries like Nigeria is
significantly and unarguably massive in not only contributing
to the economic growth but in also in feeding her teeming
population. Agriculture is therefore considered as the bedrock of
the economy in Africa having employed about 70% of the
workforce and generates, on average, 30 percent of the region’s

Gross domestic product (GDP) (Economic Commission for Africa
(ECA), 2007). There is a case of an untapped potential in the
sector, that is, to increase individual farmers’ yield per area of land
cultivated consequently and ensure food self-sufficiency and
security.
Socio-economic characteristics of farmers in any community
affect their productivity and income (Cathy-Austin & Nahanga,
2017). Where such information and the limitations exist, solutions
that can help improve their productivity can be proffered. The
fundamental objective of agriculture is to ensure food security in
a nation so that households and society have access to good
nutritious food for healthy living (Asadu, Agbo, Asadu &
Onyeme, 2019). National food security is defined as the ability of
a country to produce sufficient food all year round to meet her food
requirements both in quantity and quality (FMARD, 2016). Most
agrarian societies in northeastern Nigeria are populated by smallscale farmers (Tsue, 2015). Generally when the farm holding of a
farmer is less than 10 hectares the farmer is regarded as a small
scale farmer (Consultative Group to Assist the Poor (CGAP),
2017). More than 80% of farmers in Nigeria are small scale
farmers and they are the major contributor to Nigeria’s Gross
Domestic Product (GDP) (World Bank, 2018). Small-holder
farming system in Nigeria is usually a mixed farming system
involving the growing of crops and rearing of animals and/or
mixed cropping in various ways (FAO, 2016).
This practice is commonly widespread in northern Nigeria.
Asadu, Agbo, Asadu & Onyeme, 2019 asserted that the major
advantages of small-scale farmers are possession of own labour
and land; insurance against total crop failure due to pest and
disease and regular food supply for family use and cash. It is
estimated that about 75% (68 million hectares) of Nigeria’s total
land area of about 923,769 km2 has the potential for agricultural
activities with about 33 million hectares under cultivation (Federal
Ministry of Agriculture and Water Resources, 2008; Abdulazeez,
2011). Yet half of this agricultural land has not been used to
produce crops and livestock to reduce the threat of hunger and
poverty through effective production system (Mgbenka & Mbah,
2016). Recent statistics shows that the contribution of agriculture
to the GDP in Nigeria is 24.18 %, to non-oil exports earnings is 75
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% and 70% of the labour force is in agriculture but agriculture’s
share of Federal budget is ≈2.0 % only (FMARD, 2016; Emefiele,
2017). This is against Maputo Declaration that prescribed a
minimum of 10% budgetary allocation to the agricultural sector
(FMARD, 2016). The major constraints on agricultural production
are often related with inadequate information on soil
characteristics, climate variability, available technology and
socioeconomic data including market access (Asadu & Nweke,
1999).
The communities selected for this study are in rural
communities of Biu Plateau Region of Borno State known for
farming activities. The objective of this study was to obtain an
update of the current farmers’ farm specific socio-economic
characteristics as well as constraints on agriculture in order to
proffer solutions so as to encourage the farmers, governments and
interested non organizations to invest in agriculture in the areas in
order to enhance the income of the farmers and their livelihood.

II. MATERIALS AND METHODS
Study Area
This research was conducted in Biu Plateau Region of Borno
State, Nigeria. On account of topography, Biu plateau region can
be regarded as a distinctive region (Bwala 2011). As such the
study covers the areas of the main plateau and its surrounding
plains. Administratively, Bayo, Biu, Hawul, Kwaya-Kusar and
Shani Local Government Areas which constitute the former Biu
Division were used for this study. The region lies between
latitudes 100 and 110 301 N of the Equator and longitudes 110 391

349

and 120 401 E of the Greenwich Meridian and it is located in the
Guinea savanna belt of Nigeria. The region covers a total area of
8, 641km2 with a population of 533,264 persons and a population
density of 61 persons per square Kilometer (National population
Commission, 2006). The Biu Plateau region is bounded to the east
and south by Adamawa State, to the West by Gombe State while
the northern region is bounded by Yobe State, Damboa and
Chibok Local Government Areas of Borno State. The major ethnic
groups that co-exist in the area are Bura and Pabir. Occupationally,
a base line socio-economic survey conducted by Amaza, Olayemi,
Adajibi, Bila and Iheanacho, (2007), revealed that farming is the
main stay of the population economy and most people are
subsistence farmers. Agriculture employs the larger percentage of
the working population (78%) in the area, but agricultural
landholdings are generally small.
Types and Sources of Data
The data used for this research were generated on different
farmers’ specific socio-economic characteristics, land tenure types
and expenditures on farm inputs and income from sales (output).
Data were collected mainly from primary sources through a well
structured questionnaires administered to a sample of 385
respondents determined by Krejcie and Morgan (1970) sampling
table using the estimated population of the study area as at 2016.
The questionnaires were administered in the sampled settlements
proportionately to the population of the sample settlements as
shown in Table 1 and the respondents were finally selected
randomly from each of the selected communities.

Table 1: Population, number of Sample Settlements and Sample Size for the Study
LGA

Population (2016)
projected

Number of
settlements

Sample
settlements

Sample size

Percentage

Bayo
Biu
Hawul
Kwaya-Kusar
Shani
Total

109308
242931
166639
78370
139582
736825

61
83
135
65
118
462

6
8
14
7
12
47

57
127
87
41
73
385

14.8
33.0
22.6
10.6
19.0
100.0

Source: NPC (2006)
Data Analysis
The data collected were collated and analyzed using descriptive statistics like means, frequencies and tables and charts. While for the
farmer’s farm costs and returns analysis the formula NR = TR – TVC was used.
Where
NR = Net Returns,
TR = Total Revenue and
TVC = Total Variable Cost
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III. RESULTS AND DISCUSSIONS
Bio-Data of the Respondents
The bio-data of the respondents are presented in Table 2
Table 2: Bio-data and Socio-economic characteristics of the Respondents
Variables
Age (Years)
≤20
21-40
41-60
>60
Gender
Male
Female
Marital Status
Single
Married
Widowed
Separated
Household Size
≤5
6-10
11-15
>15
Educational Qualification(years)
Non-formal(0)
Primary(1-6)
Secondary(7-12)
ND/NCE(13-15)
Degree or Equivalent(>15)
*Values in parentheses represent standard deviation
Source: Computed from field survey data, 2018

Frequency

Percentage

1
91
273
20

.3
23.6
70.9
5.2

297
88

77.1
22.9

89
266
25
5

23.1
69.1
6.5
1.3

137
228
14
6

35.6
59.2
3.6
1.6

66
94
100
86
39

17.1
24.4
26.0
22.3
10.1

Mean
46.13(8.42)

6.54(2.44)

2.83(1.23)

Results in Table 2 revealed that majority (70.9%) of the
respondents were within the age group of 41-60 years. On the
average, the age of the respondents was 46 years. This implied that
the farmers were still within the active and economic age bracket
of 21- 60 years. The result agreed with the findings of Iorlamen,
Abu & Lawal (2013) and Tsue (2015) who found that the mean
age of farmers in Nigeria was between 45-48 years. On the
contrary, the result is in disagreement with the finding of Simon
(2015) who asserted that the average age of arable farmers in
Ghana is between 35-40 years.
Analyses of sex of household heads showed that, majority
(77.1%) of the respondents in Biu Plateau Region of Borno State,
Nigeria were males while the remaining 22.9% were females. The
result implied that arable farming in the study area is still primarily
male dominated. This could be due to the cultural and religious
background of most African communities that still put women’s
enterprise under their husbands’ care as a form of submission. This
supports the earlier survey result of (Bamire, 2010) on the effects
of tenure and land use factors on food security among rural
households in the dry savannas of Nigeria, where majority
(92.5%) of the respondents were males.

The results of marital status showed that 69.1% of the
respondents were married. This implied that a high proportion of
respondents had family responsibilities. The size of the arable
farmers’ household showed that majority (59.2%) had household
size of six to ten people with the average household size of six
people. Large family size is assumed to be the source of labour,
skills and strong social capital to adapt to changing situations.
However, if only a few members of the household are engaged in
productive livelihood activities that can support the family, large
household size could be a burden to the family where most of the
members are of school age.
The result on the level of education indicated that, 82.8% of
them had formal education at varying levels. The remaining 17.2%
have non-formal education. On the average, years of educational
attainment of the respondents were 2.8. The result implied that
arable farmers attempted secondary education and or its
equivalent. This result suggested that most of the rural arable
farmers could read and write in English language as it is observed
among their counterpart in Ghana Simon (2015).
Land Ownership Arrangement
Land ownership arrangements indentified in the study area
are shown in Figure 1
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7

18.2

Inherited/family
Hired/Rented
Purchased
58.2

Communal/Community

Figure 1: Types of Land Ownership
Source: Computed from field survey data, 2018
The study showed that land ownership arrangement was
predominantly (58.2%) through inheritance. The hired/ rent tenure
type accounted for 18.2% of the respondents while 16.6% of them
purchased their land. The remaining 7.0% of the respondents
indicated using communal land tenure system. This implied that
private ownership (inheritance and purchase) of arable land was
most predominant in the study area. This could enhance credit
access and investment on land. However, in this study, farmers
indicated having limited access to credit despite the high private
ownership of land. This is likely the case when such rights are not
secured by land title registration.

Farm and Farmers-Specific Characteristics in Biu Plateau
Region of Borno State, Nigeria
The farmers specific characteristics of arable farmers in the
study area considered are farming experience, annual farm
income, off-farm employment, off-farm income and access to
formal credit among others. These farmers’ farm characteristics
are presented in Table 3 and Table 3

Table 3: Farm and Farmers-Specific Characteristics of the Respondents
Variables
Farming Experience
≤10
11-20
21-30
>30
Source of Labour
Family Labour
Hired Labour
Both
Farm Size (ha)
<2
2-4
>4-5
>5
Annual Farm Income (N)
≤100,000
100,001-200,000
200,001-300,000
>300,000
Off-Farm Employment
Engaged

Frequency

Percentage

97
196
63
29

25.2
50.9
16.4
7.7

214
52
119

55.6
13.5
30.9

130
172
45
38

33.8
44.7
11.7
9.9

26
183
114
62

6.8
47.5
29.6
16.1

163

42.3

Mean
16.79 (8.53)

5.73(3.56)

241499.4 (210410.8)

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10241

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Not Engaged
Off-Farm Income (N)
<100,000
100,000-200,000
200,001-300,000
>300,000
No Response (NR)
Indigene ship
Indigene
Non-Indigene
Access to Formal Credit
Have access
No access
*Values in parentheses represent standard deviation
Source: Computed from field survey data, 2018

222

57.7

56
78
35
29
187

14.5
20.3
9.1
7.5
48.6

278
107

72.2
27.8

10
375

2.6
97.4

352

21255.1 (233933.7)

Table 3: Farm and Farmers-Specific Characteristics of the Respondents (cont.)
Variables
Collection of credit (2017)
Collected
Not collected
Credit amount collected (2017) (N)
<100000.00 (20000.00)
>100000.00 (100000.00)
Interest paid (2017)
Contact with extension workers
Have contact
Have no contact
Number of contact with extension workers
<3
≥3
Membership of farmer’s association
Member
Non-Member

Frequency

Percentage

2
383

.5
99.5

1
1

50.0
50.0

Mean

60000(56568.5)

10001.50(14140.01)
2.01(.31177)
196
189

50.9
49.1

194
2

90.0
1.0

11
374

2.9
97.1

*Values in parentheses represent standard deviation
Source: Computed from field survey data, 2018
Majority (50.9%) of the respondents have farming
experience of 11-20 years. On the average, the farmers had a
farming experience of 16.8 years. This implied that, the
respondents were experienced farmers; hence, they had over the
years acquired enough farming experience needed to understand
farming activities in their communities. The report on the source
of farm labour in Table 3 showed that most of the farmers (55.6%)
depend on the family labour against hired labour that posted
13.5% of the respondents. This scenario could be attributed to the
fact that majority of the respondents do not have other off-farm
employment and are mostly low income earners. The remaining
respondent (30.9) do used both family and hired labour for their
farm operations. These groups of people are mainly the civil

servants and people with other off-farm jobs as gathered from the
focus group discussion.
Farm size category in the study area indicates that most
(44.7%) of the respondents cultivate a farm size of 2-4 hectares
of land and 130 respondents representing about 34% used only less
than 2 hectares of land for their agricultural production. Only
about 10% of the respondents used 5 and more hectares of land for
their crop production. Furthermore, the small size of farmland
(average of 4.6ha) allocated to crop production in the study area
showed that majority of the arable farmers in the study area are
small scale farmers. Tsue (1015) found a similar result in NorthCentral Nigeria. The small farmland size in the study area may not
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be unconnected to increase in population in most Nigerian
communities.
The study revealed further that 83.9% of the respondents had
farm income of N300, 000.00 and below. While the remaining
respondents (16.1%), earned above N300, 000.00 per year. On the
average, the farm income was N241, 499.00. This amount was
relatively high and could enable farmers to demand for
technologies that will increase their production and likely improve
their standard of living. Majority (57.7%) had non off-farm
employment, while the remaining (42.3%) had off-farm
engagement. The average income from off-farm engagements is
N212, 551: 00 per annum. This showed that farm income was the
most important source of income for the farm households. The low
engagement in off-farm employment could hinder farmers from
owning and operating large farm size and investing in agriculture
general.
The residential status of respondents showed that, most
(72.2%) were indigenes of the communities they resided and the
remaining 27.8% are non indigenes of the communities they
resided. This situation could enhance land tenure security through
inheritance and consequently an optimal use of natural resources.
Access to formal credit by the farmers was generally poor in the
study area. The result indicated that majority (97.4%) had no
access to formal sources of credit. Only about less than 3% of the
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respondents have access to formal credit, this condition may likely
decrease farmers’ efficiency by limiting investment and adoption
of new technologies and farming practices and as well as
information needed on climate change and increased land
productivity.
The average number of extension contacts in a year was 2.01
times. The more the number of contacts farmers had with
extension services, the better their skills in the use of land for
environmental sustainability.
On the farmer’s membership
to farmers associations, 97.1% of them did not belong to any
farmers’ associations. Only 2.9% belong to one form of farmers
associations or the other. Social participation enhances farmers’
production activities. Successful and enduring local institutions
create relationships with a common purpose and promote shared
interests, but could also provide emotional and practical support,
information and resource sharing, building community members’
capital to mitigate and respond to natural and man-made hazards.
Analysis of Farmers’ Farm Revenue Cost and Returns
Analysis of the respondents’ farm expenditure from labour,
seeds, fertilizer, herbicides pesticides, mechanization farm yard
manure and fixed cost (input), income from sales (output) and
profit are presented in Table 4.

Table 4: Farmers Farm Costs and Returns Analysis
Items
A. Sales/Revenue (output price)
Crop Group 1
Crop Group 2
Crop Group 3
Crop Group 4
Total Revenue (TR)
B. Variable Costs
i.
Labour
ii.
Fertilizer
iii.
Seed
iv.
Mechanization
v.
Herbicides
vi.
Pesticides
vii.
Manure
Total Variable Costs (TVC)
C. Depreciated Fixed Cost item/season
i.
Plough/ Oxen
ii.
Wheel barrow
iii.
Sprayers
iv.
Water tank
v.
Hoes
vi.
Sickle /Cutlass
vii.
Basins and others
Total Fixed Cost (TFC)
D. Total Cost = (B+C)
E. NR = TR-TC (A-(B+C)
Source: Computed from field survey data, 2018
Note: A = Total Revenue (TR)
B =Total Variable Cost (TVC),
C = Total Fixed Cost (TFC) D = Total Cost (TC),
E = Net Returns (NR)
Where: - NR (E) = TR (A)-TC (D)

Value (N)

percentage

51,559,550.00
32,545,440.00
11,383,200.00
5,881,200.00
101,369,390.00

50.9
32.1
11.2
5.8
100

14,860,732.00
7,472,778.00
3,570,116.00
1,457,050.00
3,573,715.00
3,314,109.00
320,500.00
34,569,000.00

40.7
20.5
9.8
4.0
9.8
9.0
0.9
5.3

56,034.00
379,000.00
589,486.00
1,064.00
697,683.00
94,460.00
139,430.00
1,957,157.00
36,526,157.00
64,843,233.00

100
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Table 4 shows the analysis of revenue and costs incurred
in each crop group produced in the study area. Crop group 1 has
the highest revenue of fifty one million, five hundred and fifty nine
thousand, five hundred and fifty naira (N51, 559,550.00k);
followed by crop group 2, crop group 3 and crop group 4
respectively. The total revenue generated from the sales of all the
five crop groups by the respondents amounted to the sum of N101,
369,390.00k with a total cost incurred from all the farm operations
to the sum of N36, 526,157k. The total net returns (benefit) of all
the crops amounted to N64, 843,233.00k. This indicates that
farming in the study area is highly profitable. On an average, each
of the farmers makes a profit return of N168, 438.98k in that
farming year.
Table 4 further revealed that the highest cost (40.7%)
incurred was the cost of labour followed by the cost of fertilizer
(20.5%), seeds and herbicides (9.8%) each, pesticides, fixed cost,
mechanization and the least cost (0.9%) incurred was from the
purchase and use of manure. This implied that cost of labour is
high in the study area which may likely be as a result of the use of
direct labour rather than the use of mechanized labour. Fertilizer
is also one of the farm components that are generally expensive to
farmers in Nigeria. Nevertheless, the income and benefit derived
by the farmers is considered profitable.
The result of this study conformed to that of Dawang,
Seltim & Matawal (2014) on land tenure systems and farmers
efficiency and profitability analysis in Plateau State, Nigeria, who
found that all the farmers in the study area under different land
ownership gained from their farming activities, and that labour
made up 47.03% and 50.60% of cost inputs used by farmers of
inherited and gift lands respectively and being the highest cost
item followed by fertilizer 21.82% and 15.0% as in this study.
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Abstract- Commercial banks have an important role in the
economy and the society as a whole. Their central roles are to
make the community’s surplus of deposits and investments useful
by lending it to people for various investment purposes like
company growth, education, houses. The main purpose of this
study was to assess the extent to how credit portfolio management
affecting the financial performance of Bank of Kigali-Rwanda.
The study used qualitative and descriptive approaches, a sample
size is 51 employees who have been selected using purposive
sampling technique. Data were collected through questionnaire,
interview guide and documentary while analysis was done using
descriptive statistical method. The findings discovered that BK
looks the credit-worthiness of the customer base and business, and
the specific criteria that customer must meet before receiving the
proposed credit arrangement. The influences of borrower-specific
factors on financial performance of BK determined by credit
period that refers to the period of time in which the credit is
granted in BK; the interest rates charged by BK may affect the
loan performance. The effects of selection Risk Analysis to
financial performance of BK shown by how BK is shifting loans
risks from their balance sheets to insurance companies to recover
the loans, loan risk transfer enhance financial stability,
collateralized debt obligation and assets backed securities help BK
to proactively manage their portfolio, and loan derivatives of BK
that remain a small but rapidly growing market. Furthermore, the
respondents confirmed that the financial performance achieved by
Bank of Kigali depends on an effective loan portfolio
management.
Index Terms- Loan portfolio management, financial performance,
commercial banks

I. INTRODUCTION

C

ommercial banks perform a very important service to many
sectors of the economy by providing facilities for the pooling
of savings and making them available for economically and
socially desirable purposes. This is beneficial to their customers
since they are rewarded by payment of interest on their savings,
which are safe and a high in liquid form (Brick, 2006). Lending
in worldwide is the principal business activity for most

commercial banks, and the loan portfolio is typically the largest
asset and the predominate source of revenue. As such, it is one of
the greatest sources of risk to bank’s safety and soundness.
Whether due to lax credit standards, poor portfolio risk
management, or weakness in the economy, loan portfolio
problems have historically been the cause of bank losses and
failures. Effective management of the loan portfolio and credit
function is fundamental to a bank’s safety and soundness. Loan
portfolio management, is the process by which inherent risks in
the credit process are managed and controlled.
Loan portfolio management involves evaluating the steps
which the bank management takes to identify and control risks
throughout the credit process. The assessment strongly focuses on
what management does to identify issues before they become
problems. In recent years, more and more globally active financial
institutions in the US and Europe have been proactively engaged
in LPM, rebalancing their loan asset portfolios while utilizing the
credit market’s functions to the full (Kraft & Jankov, 2005).
In the second half of the 1980s, US commercial banks faced
declines in capital adequacy ratios and rising funding costs against
the background of non-performing loans. As a result, bank
managements became highly aware of the need to shrink their
balance sheets and boost their earning power, whereby they
optioned to sell off their non-performing loans and reinforce their
loan risk management systems, and these moves marked the
starting point for the subsequent development of the US credit
market. In the 1990s, the major commercial banks through all
these experiences they established LPM departments within their
risk management divisions, and started proactive initiatives to
reduce loan concentration risk aimed at their large corporate loan
portfolios. Most activity in the early stages was at the individual
company level and involved control of the loan approval process,
loan sales and hedging through single-name credit default swaps
(CDS) (Smithson & Mengle, 2006).
In developing countries of Africa and some of Asia, lending
is the principal business activity for most financial institutions,
where the loan portfolio is typical the largest asset and the
predominate source of revenue. Therefore, effective management
of loan portfolio’s loan risk requires that the board and
management understand and control the bank’s risk profile and its
loan culture. To accomplish these, they must understand the
portfolio’s product mix, industry and geographic concentrations,
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average risk ratings, and other aggregate characteristics. They
must be sure that the policies, processes, and practices
implemented to control the risks of individual loans and portfolio
segments are sound (Carletti, & Daltung, 2006).
The Government of Rwanda with central bank has developed in
2005 the policies lead banks management where every financial
institution uses various techniques of mitigating credit risk. The
most common techniques are collateral, guarantees, netting off of
loans against deposits of the same counter-party. The payments
are made against the receipts and then the balance is paid hence
reducing the credit risk. Credit Insurance, factoring, debt
collection, surety bonds, and letter of credit are other techniques
widely used (Central Bank report, 2008). There is a need of an
effective loan portfolio management, where loans should be well
managed to minimize potential risks that may affect the bank’s
performance in Rwanda. The Rwandan banking system recorded
a considerable increase over the years. The improvement in
profitability can be explained by BNR continuous monitoring of
the banking sector profitability followed by the improvement in
asset quality management that lead to capital adequacy ratio
(BNR, 2014).
Bank of Kigali as a commercial bank deals with banking
activities as well as lending out money, is more concerned with
well management of its credit. BK has the committee comprises
of four independent non-executive board members and meets on
quarterly basis or more frequently as its business demands. The
committee is responsible for monitoring and managing the bank’s
balance sheet to ensure that various business risks such as
liquidity, capital, market and currency risks are monitored and
mitigated in compliance with the bank’s policies and central bank
guidelines (BK, 2016).
1.1 Statement of the Problem
BK is a commercial bank which presents the profit evolution
in previous years as indicated by its annual financial reports,
where in 2012, NP was 33.89% and in 2013, net profit increased
to 33.13% which was reduced in 2014 until on 36.17%, BK in
2015, NP was 36.46%. This profit depends on several factors like;
good location, market penetration, enough capital investment,
integration in capital market, qualified staff, and doing an
appropriate loan portfolio management (BK, 2017). Therefore, the
central questions of this study are how does the loan approval
process, borrower-specific factors, and selection Risk Analysis
could affect the financial performance of Bank of Kigali as
commercial bank in Rwanda. It however the study is all about the
contribution part of loan portfolio management on financial
performance of Bank of Kigali in Rwanda.
1.2 Objectives of the Study
The overall purpose of this study was to assess the extent
how credit portfolio management affecting the financial
performance of Bank of Kigali. While specifically this study
assessed:
i.
To find out the effects of the loan approval process to
financial performance of BK.
ii.
To evaluate the influence of borrower-specific factors on
financial performance of BK.
iii.
To analyze the effects of selection Risk Analysis to
financial performance of BK.
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II. LITERATURE REVIEW
Loan portfolio Management is a function performed within a
company to improve and control credit policies that lead to
increased revenues and lower risk including increasing
collections, reducing credit costs, extending more credit to
creditworthy customers, and developing competitive credit terms
(Pandy, 2006). Loan portfolio management constituted by (1) the
loan approval process presents credit terms, credit risk control,
collection policy, and economic cycles. (2) The borrower-specific
factors were shown by character, capacity, capital, collateral, and
conditions. (3) The selection risk analysis show the risk transfer,
risk securitization, risk derivatives and loan mechanisms, risk
diversification, and risk retention (Tummala, and Burchett, 2009).
2.1 Borrower-Specific Factors
Ross, and Jordan, (2008) argued that borrower-specific
factors is influencing the financial performance into 5 C’s Model
of client appraisal including character which is the applicant’s
record of meeting previous obligations, financial status,
contractual, and moral (Good hart, 2004). Capacity which is the
applicant’s ability to repay the requested loan, financial statement
analysis, with particular emphasis on liquidity and debt ratios, it is
typically used to assess the applicant’s capacity (Gollier, 2001).
Capital that is the financial strength of the applicant as reflected
by ownership position. Analysis of the client’s debt relative to
equity and profitability ratios is always used to assess its capital
(Gordy, M., 2000).
Collateral as the amount of assets the applicant has which is
available for use in securing the credit. The larger the amount of
available, the greater the chance that a firm recovers its funds in
case of the applicant defaults. A review of the customer’s balance
sheet, asset value appraisals, and any legal claims filed against the
applicant’s assets, can be used to determine its collateral (Grunert,
and Norden, 2005). Conditions which is the current status of
economic and business climate as well as any other unique
circumstances affecting either party to the credit transaction.
Generally, credit analyst typically gives primary attention to the
first two C’s-character and Capacity-because they represent the
most basic requirements for extending credit to an applicant
(Gurtler, Heithecker, 2005).
2.2 The Loan Approval Processes
Tummala and Burchett, (2009) argue the process of loan
portfolio management begins with accurately assessing the loanworthiness of the customer base and his/her business viability.
This is very important if the financial institution wishes to extend
some type of credit line or revolving loan to certain customers.
Hence, proper loan portfolio management is setting specific
criteria that a customer must meet before receiving the proposed
credit management (Tummala & Burchett, 2009).
Credit Terms are the conditions under which an MFI
advances loans to its customers. The credit terms specify the credit
period and interest rates. Credit period is defined as the period of
time in which the credit is granted to the applicant (Ross,
Westerfield & Jordan, 2008). Credit Risk Control where an
investor’s risk of loss is arising from a borrower who does not
make payments as promised. Such an event is called a default.
Another term for credit risk is default risk. Investor loses include
lost principal and interest, decreased cash flow and increased
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collection costs. Credit risk can be mitigated using based pricing,
covenants, credit insurance, tightening and diversification (Ross et
al., 2008).
Collection Policy is several policies which an organization
should put in place to ensure that loan management is carried out
effectively; one of the policies is a collection policy which is
needed, for the reason that all customers do not pay the firms bills
on time. Some customers are slow payers while others are nonpayers. The collection effort should therefore be aimed at
accelerating collections from slow payers and reducing bad debt
losses (Kariuki, 2010). Economic cycles refers to wide
fluctuations economy in production or economic activity over
several months or years. Pandey (2008) occur where there is a long
term growth trend, and this involve shifts over time between
periods of rapid economic growth and periods of relative decline
(a contraction or recession).
2.3 The selection Risk Analysis
Ahmed and Ariff (2007) examined the key determinants of
loan risk of commercial banks on emerging economy banking
systems compared with the developed economies. The study
found out that regulation in commercial banks is very important
for banking systems that offer multi-products and services;
management quality is essential in the cases of loan-dominant
banks in emerging economies. Risk transfer is including the
insurance sector argue that banks are shifting loan risks from their
balance sheets to insurance companies whereby these insurance
companies continue to issue bonds which are later sold to
institutional investors like investment funds and other endinvestors (Andersen, 2001).
Risk securitization has emerged globally as an important
technique for bundling assets and segregating risks into
marketable securities. It allows investors to improve their yield
while keeping intact or even improving the quality of investment
(Vora, 2001). Risk derivatives and loan mechanisms involves one
party shedding credit risk (in other words, buying credit
protection) and another taking on this risk (selling credit
protection). Loan risk can be transferred in part to either by buying
credit risk protection to eliminate or reduce loan risk exposure or
by directly selling the loan-risk bearing instrument (Erin, 2003).
Risk diversification is the primary tool for lenders to control
borrower risk, and highlighted the fact that risks arise well before
default occurs and warned against the construction of “bulletproof” portfolios that can underperform (Brannan, 2000). Risk
retention is very important where; risk managers seek to reduce
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the economic impact of risk on their organizations and or
institutions through adopting greater levels of risk retention
(Amato, 2004).
2.4 Principles and Procedures of Lending
Banking institutions should have an independent loan risk
management committee chaired by a director, either executive or
non-executive, without powers to approve loan to assist the Board
in its supervisory role on the management of loan risk of the
organization. The committee should be responsible for evaluation
and assessing the adequacy of strategies to manage the overall
credit risk associated with the banking institution’s activities;
oversee the formal development of credit policies within the
banking institution, encompassing all products and businesses and
also ensuring the development of policy manual and procedures;
monitor, assess and advise on the loan risk portfolio composition
of the banking institution; evaluate risks under stress scenarios and
the capacity of the banking institution’s capital to sustain such
risk; assess the risk-return trade off; review reports of the credit
review process, asset quality and ensure that corrective action is
taken; and review and evaluate the various credit products
engaged by the banking institution to ensure that it is conducted
within the standards and policies set by the board (Ben-Naceur and
Omran, 2008).
2.5 Financial Performance of Commercial Banks
According to Meyer (2000), financial performance has
different components such as profitability, solvability, and
liquidity. The profitability is considered as a measure of
profitability, which is a way to measure a company’s performance.
It is simply the capacity to make profit, and a profit is what is left
over from income earned after you deducted all costs and expenses
related to earning the income.
The liquidity is factor indicating the financial performance
that relates to the ability of an economic agent to exchange his or
her existing wealth for goods and services or for other assets.
Solvability is efficiency ratio that measure, the ability of business
to use its assets and liabilities to generate sales. A highly efficient
organization has to minimize its net investment in assets, and so
requires less capital and debt in order to remain in operation
(Meyer, 2000). In order to solve the study problem, the study
establishes the relationship between independent variables in
terms of loan portfolio management and the dependent variables
in terms of financial performance of commercial banks. The
conceptual framework is shown in figure 1 as follows:
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Dependent Variable

Independent Variable

Financial Performance

Loan Portfolio Management


Loan approval process



Capital adequacy,



Borrower-specific factors



Asset quality,



Selection Risk Analysis



Management quality,



Earning capacity



Liquidity



Intervening variables
Principles and procedures of lending

Figure 1: Conceptual Framework
Source: Researcher, (2020)
The figure above illustrates the concepts to be used to
determine effective credit portfolio management such as following
the loan approval process; verifying borrower-specific factors; and
selection risk analysis as independent variable and it shows also
the indicators of commercial banks performance to be considered
such as the increase of profitability; enhancing the liquidity and
solvability as dependent variable.

III. METHODOLOGICAL FRAMEWORK OF THE
STUDY
Qualitative and descriptive approaches were applied in this
study. Linear regression to show the relationship between the two
variables by using SPSS Version 20.0. The target population was
included by middle and top employees from BK Headquarters that
concerns with credit and management of this bank. This means
that target population was 58 employees from BK Headquarters.
3.1 Sample Size
Sample size was selected from target population of 58 staff.
The study also used 5% of margin error while confidentiality is
95%. The study applies the formula of Taro Yamane elaborated in

1982. Through purposive sampling technique, there were 51
respondents selected as sample of this study.
3.2 Data Collection Methods
During data collection at Bank of Kigali, various
instruments were used to collect information from respondents
that including questionnaire, interview guide, and documentation.
3.3 Data Analysis Procedures
Data obtained from respondents of BK were edited, coded
and make the statistical tables by using various methods such as
descriptive statistical method which described the frequency,
percentages, and cumulative percentages of data; and the linear
regression analysis methods.

IV. RESULTS AND DISCUSSION FOR FINDINGS
The results of this study were presented and interpreted in
accordance with the research objectives. The questionnaires were
distributed to 51 respondents. The findings indicated the
participation rate of 100.0% of answering the questions.

Table 1: Gender Distribution of respondents
Gender

Frequency

Percentages

Male
Female
Total

28
23
51

54.9
45.1
100.0

Source: Data from field, (2020)
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The findings show that 54.9% respondents were males, while 45.1% of respondents were females. As Rwandan gender law
expected 30% of gender balance in every organization employment opportunity, Bank of Kigali has gender balance in employment.
Table 2: Distribution of Respondents on Education level
Education level

Frequency

Percentages

Bachelor’s Degree
Masters Degree
Total

31
20
51

60.8
39.2
100.0

Source: Data from field, (2020)
Distribution by education level of respondents in BK shows that among 51 respondents participated in the study, 60.8%
respondents had bachelors’ degree, and 39.2% of respondents had master’s degree.
Table 3: Working Experience of Respondents
Experiences
2-4years
5-6 years
7-8 years
9years and Above
Total
Source: Data from field, (2020)

Frequency

Percentages

18
20
5
8
51

35.3
39.2
9.8
15.7
100.0

More than 35.3% of respondents are between 2-4years of working experience in BK. 39.2% respondents had the experience
between 5-6years of experiences. 9.8% had experience from 7-8years while 15.7% respondents had the experience of 9years and above.
4.1 The effects of the loan approval processes to the financial performance of BK
The findings confirmed that there are many effects of loan approval process on the financial performance of BK as table 4 below
indicated.
Table 4: Effects of the loan approval processes to financial performance of Bank of Kigali
SA
fi

%

A
fi

%

U
fi

%

D
fi

%

SD
fi %

9

17.6

23

45.1

14

27.5

5

9.8

0

0.0

19

37.3

24

47.1

8

15.7

0

0.0

0

0.0

BK checks the applicant’s record like past
obligations, financial, contractual, and moral.

22

43.1

17

33.3

6

11.8

3

5.9

3

5.9

BK evaluates the capacity of applicant’s ability to
repay the requested credit as influence of financial
performance.

19

37.3

26

51.0

0

0.0

6

11.8

0

0.0

27

52.9

17

33.3

7

13.7

0

0.0

0

0.0

28

54.9

9

17.6

6

11.8

5

9.8

3

5.9

The loan approval processes and financial
performance
BK looks the credit-worthiness of the customer
base and business viability.
BK clarifies the specific criteria that customer must
meet before receiving the proposed credit
arrangement.

BK checks the financial strength of the applicant as
reflected by its ownership position.
They analyse the applicant’s debt relative to equity
and its profitability ratios are frequently used to
assess its capital.
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BK asks the applicant’s balance sheet, and asset
value appraisals that used to evaluate collateral.
BK evaluates the current economic and business
climate as well as any unique circumstances
affecting either party to the credit transaction.
BK adopts the principles and procedures of lending
to reduce non-performing loan for customers.
BK follows the loan approval process which raises
profit.
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25

49.0

19

37.3

5

9.8

0

0.0

2

3.9

21

41.2

21

41.2

6

11.8

3

5.9

0

0.0

18

35.3

24

47.1

7

13.7

0

0.0

2

3.9

20

39.2

21

41.2

7

13.7

3

5.9

0

0.0

Source: Data from field, (2020)
Description of abbreviation on tables: SA: Strongly Agree; A:
Agree; U: undecided or Neutral, D: Disagree; SD: Strongly
Disagree; fi: Frequency; %: Percentage.
The loan approval process of BK looks at the creditworthiness of the customer base and business viability was
confirmed on rate of 62.7% using strongly agree and agree. BK
told the specific criteria that customer must meet before receiving
the proposed credit arrangement was on 84.3%. BK checks the
applicant’s record like past obligations, financial, contractual, and
moral were on rate of 76.5%. BK evaluates the capacity of
applicant’s ability to repay the requested credit as influence of
financial performance was on 88.2%. BK checks the financial
strength of the applicant as reflected by its ownership position was
on rate of 86.3%. Analysis of the applicant’s debt relative to equity
and its profitability ratios are frequently used to assess its capital
in BK were on rate of 72.5%. BK asks the applicant’s balance
sheet, and asset value appraisals that used to evaluate collateral
was on rate of 86.3%. BK evaluates the current economic and
business climate as well as any unique circumstances affecting
either party to the credit transaction was on rate of 82.4%. BK

adopts the principles and procedures of lending to reduce nonperforming loan for customers were on rate of 82.4%. BK follows
the loan approval process which raises profit was confirmed on
rate of 80.4% of respondents.
4.2 The influences of borrower-specific factors on financial
performance of BK
There are more influences of borrower specific factors on
performance of BK such as credit period which refers to the period
of time in which the credit is granted in BK; the interest rates
charged by BK may affect the loan performance; the length of the
credit period in BK is influenced by collateral value, credit risk,
the size of the account and market competition; credit risk control
of BK is done to avoid an investor's risk of loss arising from a
borrower who does not make payments as promised; BK reduces
credit risk by using risk based pricing, covenants, credit insurance,
collection policy in BK is needed because some customers do not
pay the bills in time. Table 5 illustrates perceptions on the
influences of borrower-specific factors to financial performance
of BK.

Table 5: The influences of borrower-specific factors on the financial performance of BK
The borrower-specific factors and
financial performance
Credit period refers to the period of time in
which the credit was granted in BK.
The interest rates charged by BK affect the
loan performance.
The length of the credit period in BK
influenced by collateral value, credit risk,
the size of the account and market
competition.
Credit risk control of BK was done to avoid
an investor's risk of loss arising from a
borrower who does not make payments as
promised.

SA
fi

%

A
fi

%

U
fi

%

D
fi

%

SD
fi
%

25

49.0

19

37.3

5

9.8

2

3.9

0

0.0

21

41.2

19

37.3

3

5.9

8

15.7

0

0.0

32

62.7

16

31.4

3

5.9

0

0.0

0

0.0

20

39.2

22

43.1

9

17.6

0

0.0

0

0.0

24

47.1

20

39.2

7

13.7

0

0.0

0

0.0
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BK reduces credit risk by using risk based
pricing, covenants, credit insurance,
tightening and diversification.
Collection policy in BK is needed because
some customers do not pay the bills on
time.
Credit administration and monitoring of
BK is documented and show security
disbursement receipts.
The collection effort of BK aimed at
accelerating the collections from slow
payers and reducing bad debt losses.
BK verifies the borrower-specific factors to
enhance return on investment.
Source: Data from field, (2020)

22

43.1

22

43.1

0

0.0

2

3.9

5

9.8

12

23.5

29

56.9

10

19.6

0

0.0

0

0.0

18

35.3

22

43.1

5

9.8

3

5.9

3

5.9

23

45.1

20

39.2

5

9.8

3

5.9

0

0.0

The results confirmed that credit period refers to the period
of time in which the credit is granted in BK confirmed by 86.3%
of respondents who strongly agreed and agreed. The interest rates
charged by BK may affect the loan performance on rate of 78.4%.
The length of the credit period in BK is influenced by collateral
value, credit risk. The size of the account and market competition
was on rate of 94.1%. Credit risk control of BK is done to avoid
an investor's risk of loss arising from a borrower who does not
make payments as promised was on the 82.4%. BK reduces credit
risk by using risk based pricing, covenants, credit insurance,
tightening and diversification were on rate of 86.3%. Collection
policy in BK is needed because some customers do not pay the
bills in time was on rate of 86.3%. Credit administration and

monitoring of BK is documentation and security disbursement
receipts were confirmed on the rate of 80.4%. The collection effort
of BK aim at accelerating collections from slow payers and
reducing bad debt losses were on rate of 78.4% and BK is
verifying borrower-specific factors that enhances return on
investment was confirmed by 84.3%.
4.4 The effects of selection Risk Analysis to financial
performance of BK
Majority of respondents confirmed that there many effects
of selection risks analysis to financial performance of Bank of
Kigali as detailed on table 6 below.

Table 6: The effects of selection Risk Analysis to the financial performance of BK
SA
fi

%

A
fi

%

U
fi

%

D
fi

%

SD
fi
%

18

35.3

24

47.1

3

5.9

3

5.9

3

5.9

26

51.0

20

39.2

5

9.8

0

0.0

0

0.0

21

41.2

24

47.1

3

5.9

3

5.9

0

0.0

Loan derivatives of BK remain a small
but rapidly growing market.

26

51.0

18

35.3

4

7.8

3

5.9

0

0.0

BK used risk diversification as primary
tool to control borrower risk.

34

66.7

12

23.5

2

3.9

0

0.0

3

5.9

31

60.8

15

29.4

2

3.9

3

5.9

0

0.0

The selection Risk Analysis and
financial performance
BK is shifting loans risks from their
balance sheets to insurance companies to
recover the loans.
Loan risk transfer enhances financial
stability of BK.
Collateralized debt obligation and assets
backed securities help BK to proactively
manage their portfolio.

Risk retention analysis of BK help to
decide how much risk is able to retain.
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Management of BK is available as
competent personnel to manage sufficient
resources allocated to manage and control
credit risk.
The personnel of BK involved in credit
appraisal, approval, and review is
required training program before they
approve the credit.
Selection risk analysis helps BK to
achieve on financial performance.
Source: Data from field, (2020)
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28

54.9

18

35.3

5

9.8

0

0.0

0

0.0

20

39.2

28

54.9

3

5.9

0

0.0

0

0.0

16

31.4

24

47.1

5

9.8

3

5.9

3

5.9

The findings stated that BK is shifting loans risks from their
balance sheets to insurance companies to recover the loans as
confirmed by 82.4% using strongly agree and agree. Loan risk
transfer enhance financial stability of BK was on rate of 90.2%.
Collateralized debt obligation and assets backed securities help
BK to proactively manage their portfolio was confirmed by
88.2%. Loan derivatives of BK remain a small but rapidly growing
market was on rate of 86.3%. BK used risk diversification as
primary tool to control borrower risk was on rate of 90.2%. Risk
retention analysis of BK help to decide how much risk are able to
retain was confirmed by 90.2%. Management of BK is available
as competent personnel to manage sufficient resources allocated
to manage and control credit risk as confirmed by 90.2%. The
personnel of BK involved in credit appraisal, and credit approval
and credit review are required training program before they

approve credit was on rate of 94.1%; and selection risk analysis
helps BK to achieve on financial performance was also confirmed
by 78.4% respondents.
4.5 Linear Regression Test
The study used linear regression by analyzing the loan
portfolio management (LPM) in terms of “loan approval process,
borrower-specific factors, selection risk analysis” as independent
variable, with financial performance in terms of “capital adequacy,
asset quality, management quality, earning capacity, liquidity” as
dependent variable. The study used the formula of Y=
ẞ0+ẞ1X1+ẞ2X2+ẞ3X3+ε. However, Y is dependent variable
indicator which is “financial performance”. X is independent
variable factors which are “loan portfolio management”.

Table 7: Analysis test of LPM and financial performance of BK
Model

(Constant)
Loan approval process
Borrower-specific factors
Selection risk analysis

Unstandardized CoefficientsStandardized
Coefficients
B
3.948
.336
.449
.275

Std. Error
.521
.146
.156
.157

t

Sig.

7.578
2.307
2.887
1.752

.000
.029
.007
.091

Beta
.366
.455
.278

a. Dependent Variable: financial performance of BK
The result from linear regression analysis on how loan
portfolio management affects financial performance of Bank of
Kigali
shows
that:

y  3.948  0.336 X 1  0.449 X 2  0.2750. X 3  

The X1 represent Loan approval process, X2 represent
Borrower-specific factors, while X3 is Selection risk analysis, and
ε represents standard errors. As explained by the linear regression
equation, it is clear that one unit change of X1, X2, and X3 lead to
change times 0.203, 0.148, and 0.343 of dependent variable
respectively. In the other case, if all independent variable
indicators are zero, the dependent variable equals to the constant
(3.948). Thus, according to the result indicated on table 7, there is
significant influence of loan approval processes, borrower-

specific factors, selection risk analysis on the financial
performance of Bank of Kigali.

V. CONCLUSION AND RECOMMENDATIONS
Conclusion
According to the findings indicated above through
respondent’s perceptions, we may conclude by saying that the
financial performance achieved by Bank of Kigali depends on an
effective loan portfolio management. Absolutely it is impossible
to have a good financial performance with a poor loan portfolio
management in commercial banks
Recommendations
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The study recommended that BK should continue to uphold
monitoring of loans that are in arrears, also disciplined the clients
for late payment of loans to continue limiting the repeat of loans
for defaulters or to discourage loan default. The BK should also
monitor the flow of borrower's business through the BK's
accounts, make regular review of the borrower's reports, be
supportive to borrowers whenever they are recognized to be in
difficulties, make frequent contact with borrowers and that they
make on-line visits. This will ensure that the loans are put into the
very use that they are advanced. Besides, the BK should carry out
adequate financial analysis; reduce interest rates as a way of
reducing loan default.
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Abstract: This research aimed to: 1) investigate the implementation procedure of management information system of the education
and training (SIM-Diklat) in the Religious Education and Training Center in Manado; 2) examine the quality of management
information system service in the Religious Education and Training Center in Manado. The research method used was qualitative
descriptive approach including data collection, data reduction, data display, and conclusion.The findings indicates that the
implementation of the management information system of education and training (SIM-Diklat) in the Religious Education and
Training Center in Manado consisted of: a) inviting the participants; b) publishing the education and training schedule; c) registering
via administration staff in each district or city; d) preparing the participants’ administration, such as curriculum vitae, official letter,
health certificate, and transportation receipt; e) arranging the participants’ room based on their gender, creating participants’ nametag
and attendance list; f) deciding and announcing the participants who successfully passed the education and training. The results also
showed that the service quality of the tangible, reliability, responsiveness; and assurance aspects satisfied the good criteria while it
was adequate for the empathy aspect. The increasing quality of the facilities for the management information system of the education
and training (SIM-Diklat) in the Religious Education and Training Center in Manado also impacted on its service quality
improvement. The fast response service also influenced the service quality improvement of the management information system of
the education and training (SIM-Diklat) in the Religious Education and Training Center in Manado.
Keywords: Management Information System of the Education and Training, Quality, Training Organizing.
CHAPTER I
INTRODUCTION
A.

Background of study
Information is essential in humans’ life because it is one of their primary needs. It may be challenging for managers to
make some decisions in their company without having both internal and external information. The internal information should be
prepared by the company's employees and the external information obtained from modern communication media.
The technology development in the third-millennium era enables people to gain information from any source for many
purposes, including decision making in a company. Therefore, integrating information management seems to be one of the
essential elements of every company or organization. The main focus of the management information system is managing the
information properly to help the manager in making decisions.
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The management information system has existed before computer-based information technology. The presence of a
computer becomes one of the revolutions in information technology. It can process the data rapidly and accurately in a very
short time.
The management information system is more helpful for big companies than small or middle ones because they need to
collect numerous data and information in a short time. Thus, a company needs to consider the importance of the information
system based on the scale of a company, the number of employees, the way of communication and the office network in
upgrading the service quality of education and training center.
Based on the explanation, some government agencies have not applied the Management Information System (SIM). The
Religious Education and Training Center in Manado implemented SIM in the form of the management information system of the
education and training (SIM-Diklat). The researcher was interested in conducting a study on this issue because it seem to be a
new combination. The researcher examined the quality of services provided by the religious education and training center. It is
assumed that the quality is getting better, worse, or stagnant.
The research formulation was whether the management information system of the education and training (SIM-Diklat)
positively or negatively influence the service quality in Religious Education and Training Center in Manado.

The analysis in this research included the managerial function of information system management of education and
training (SIM-Diklat), the committee, the lecturers (widyaiswara), or participants to achieve the effectiveness of SIM-Diklat in
the Manado Religious Education and Training Center.
B.

The Research Questions
1. What is the implementation procedure of the information management system of the education and training (SIM-Diklat) in
Religious Education and Training Center in Manado?
2. How is the service quality of the information management system of the education and training (SIM-Diklat) in Religious
Education and Training Center in Manado?

C.

The Research Aims
1. To investigate the implementation procedure of management information system of the education and training in the
Religious Education and Training Center in Manado.
2. To examine the quality of management information system services in the Religious Education and Training Center in
Manado.

D.

The Research Implication
1. Practical Implication
It will be a reference for the Religious Education and Training Center in Manado to improve the service quality of the
management information system-based.
2. Theoretical Implication
It can be an upgrade of the knowledge management of human resources focused on the information technology-based
education and training.
CHAPTER II
LITERATURE REVIEW

A.

The Management Information System Concept
Management Information System (MIS) is a practice of information system in an organization to support information
needed by all level of management level. SIM can be defined as a group of information system interactions, responsible for data
collection and processing, to provide beneficial information to all level of management in planning and controlling activities.
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Theoretically, computers are not compulsory in the management information system; however, its complex function can be
originated from computer elements involvement. MIS always correlates to computer-based information processing.
Management Information System (MIS) means a collection of information systems. Based on the organization scale, it
can be divided as follows:
1. Accounting information system providing financial transaction information.
2. Marketing information system providing the sales information, marketing activities, marketing studies, and other
activities related to marketing
3. Inventory management information system
4. Personnel information system
5. Distribution information system
6. Purchasing information system
7. Treasury information system
8. Credit analysis of information system
9. Research and development information system
10. Engineering information system
The purpose of the information systems is to accommodate information to all levels of management, namely lower-level,
middle-level, and top-level management.
B.

Education and Training Concept
The terms of education and training in an institution or organization can be shortened as Diklat (pendidikan dan
pelatihan). Education and training is a process of teaching and learning activities in a certain room or a field. Education and
training have a closed correlation to learning and teaching process because education and training contribute to transferring
knowledge, skills, and attitudes to other people (Atmodiwirio, 1993:2).
Training can involve all relevant skills, including teaching basic skills and advanced training to the employees, starting
from reading to executive leadership (Robbins, 2006:676). Education and training contribute to upgrading humans’ resources, in
particular, their intelligence and personality (Mustopadidjaja et al., 2003:93).
Based on the government regulation number 101 the Year 2000, education and training are the learning process of
improving the civil servant competences. Besides, a presidential instruction Number 15 the Year 1974 consisting of coaching
implementation principles of education and training explained that civil servants’ education and training are the education
conducted for the civil servants to enhance their characters, intelligence, and skills per their jobs’ terms and conditions. The
education and training are expected to change people capabilities to acquire great achievement in their works.
According to the Minister of Religious Affairs Regulation (PMA), Number 75 the Year 2015, education and training
are implemented to develop civil servants’ proficiency based on their positions in the Ministry of Religious Affairs. It consists of
at least 40 learning sessions with 45 minutes for each session (Minister Religious Regulation Number 75 the Year 2015: 4-5).

C.

Service Satisfaction
Stemvelt (2004) stated that a service quality concept is a perception of a whole quality revolution planning that changes
into an idea to be formulated. Subsequently, its implementation can be evaluated to become a dynamic process for fulfilling the
customers’ satisfaction. The quality concept is a quality standard that should be understood in offering service because the
quality correlates to its marketing process.
Kotler (2005) added that customer satisfaction is someone’s pleased or disappointed feeling as a result of comparing the
product to its expectation. This definition can be applied in examining satisfaction or dissatisfaction to a certain company
because they are related to the customers quality concepts. Douglas (2006) mentioned several factors influencing the customers’
satisfaction as follows:
1. Value : Value can be defined as an overall investigation of advantages from a product based on the customers’
perception as they received from it.
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2.

Competitiveness : Services or products should have competitiveness to attract customers as the business cannot work
without them.
3. Perception : The customers’ perception is a process of selecting, organizing, and interpreting the stimulus received from
their senses into a meaning.
4. Price : A low price can result in an assumption that the product quality is bad and a very low price can eliminate a buyer
trust to the seller. However, the high price can make a buyer perception that the product is good and a very high price
can eliminate a seller trust to the buyer.
5. Image
A bad image can impact on a perception that the product has bad quality; the customers might easily complain over
small problems. A good image is the result of good quality product perception. Therefore the customer can ignore a
mistake.
Customer analysis consists of several main elements (David, 2006), namely:
a. Investigation and evaluation needs, aspiration, and customer desire involving customers survey administration.
b. Customers information analysis
c. Marketing position strategy evaluation
d. Improving customers’ profile
e. Deciding an optimal market segmentation strategy.
The information obtained from the customers’ analysis is essential in developing the mission effectively. The
customers’ profiles describe the demographic characteristics of the customers’ organization. Purchasers, sellers, distributors, sale
assistants, wholesalers, suppliers, and creditors can participate in collecting information to identify the customers’ needs and
desires. A successful company always monitors the customers’ purchase patterns (current and potential customers).
According to Lovelock (2008), the customers have some characteristics which are similar to some satisfying customers’
services; the characteristics are as follows:
1. Reliability is the ability to provide service accurately as promised. Accuracy in collecting data is important in
research as it influences the research findings.
2. Responsiveness is the employees’ ability to help customers in providing services rapidly as customers’ expectation.
3. Assurance is the employees’ knowledge and skills to confidently serve the customers.
4. Empathy is the individual care provided for the customers, including their personal needs.
5. Tangible is the performance of infrastructure, devices, personnel, and communication tools of the organization unit.
D.

Operationalization Concept
1. SIM Diklat is one of management information system in the Religious Education and Training Center in Manado to support
information needed by stakeholders.
2. Service quality concept is a perception of a whole quality revolution planning that changes into an idea to be formulated.
Subsequently, its implementation can be evaluated to become a dynamic process for fulfilling the customers’ satisfaction.
The education and training participants gained the services from the Religious Education and Training Center in Manado.

E.

The Research Framework
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The Research framework in this study is presented in Figure 1:

Management
Information system

Education and
training techniques

SIM-Diklat

Administration
education and training

Service quality

Participants
satisfaction Diklat

Figure 1 Conceptual Framework
CHAPTER III
RESEARCH METHOD

A.

B.

C.

D.

The Approach and Type of Research
This study was conducted as the paradigm in viewing a reality or phenomenon has changed. Social reality is seen as an
integrated, complex, dynamic, and meaningful process in this paradigm (Sugiyono, 2008:1). Qualitative research was a research
method employed to investigate natural object conditions. The researcher was a key instrument in this study. The data collection
was carried out inductively, and the qualitative research findings focused on meaning instead of generalization (Sugiyono,
2008:61). The object in this study was the application of management information system of the education and training (SIMDIKLAT) to improve the quality of education and training (DIKLAT) in the religious education and training center in Manado.
The Research Location and Time
The research location was the Religious Education and Training Center in Manado at Mr. A. A. Maramis street Km. 09
Paniki Bawah Manado. It was held in November 2018 to January 2019.
The Researcher Attendance
The main instrument in this qualitative research was the researcher. It was improved into modest instrument research
that was expected to complete and compare the data acquired from the observation and interview (Sugiyono, 2008:61).
The researcher has an important role in collecting data in this study. She/he should be able to analyze essential parts of
the research data to gain the relevant ones. Interview, observation, and documentation related to the application of the
management information system of the education and training to improve the quality of education and training in the religious
education and training center in Manado was also conducted.
Data and Sources of Data
1. Primary Data
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The primary data is the data collected by the researcher from the research objects. The primary data means data
obtained and processed by the publishing organization (Pasolong, 2012:70). Interview and direct observation were the
primary data to acquire information about the application of management information system of the education and training
to improve the quality of education and training in the religious education and training center in Manado.
Secondary Data
The secondary data is not directly acquired from the researcher objects. The data collected or used by other
organization. The secondary data gained from other researchers, agency documents, or other sources (Pasolong, 2012:70).
Supporting data was collected in this study to strengthen its findings.

Technique and Procedure of Collecting Data
1. Interview
An interview is a process of obtaining information or data for research purposes by asking questions face to face
between the interviewer and the respondent using the interview guideline (Syofian, 2012:130).
2. Observation
Observation is an activity of data collection by conducting a direct study on the objects that support the research
activities to gain a clear description of the study objects (Syofian, 2012:134).
3. Document
The document is a piece of written or filmed material as a source of data to examine, interpret, and make a
hypothesis (Lexy, 2008:216).
Data Analysis
Qualitative data analysis is an activity of working, organizing, and sorting data into units to be processed, synthesized,
classified based on pattern; finding the necessary parts and deciding some points to share with other people (Lexy, 2008:248).
According to Janice Mc Drury in Moleong Qualitative data analysis stages are as follows:
1. Reading or learning the data, highlighting the keywords and the ideas.
2. Learning the keywords; finding the themes.
3. Writing the “model” found in the data
4. Coding
Therefore, there are four stages of qualitative data analysis relevant to the implementation of the management information
system of the education and training in the Religious Education and Training Center in Manado.

CHAPTER IV
RESEARCH FINDING AND DISCUSSION
A.

The description of the management information system of the education and training in the Religious Education and
Training Center in Manado
The duties and function of the Religious Education and Training Center in Manado based on the Ministry of Religious
Affairs Regulation number 59 the Year 2015 are as follows:
1. The Religious Education and Training Center is a technical unit training which is responsible to the Head of Research and
Development Department (Badan Litbang and Diklat)
2. The coaching of the Religious Education and Training Center is directed by the head of Badan Litbang and Diklat
3. The technical services of the Religious Education and Training Center are managed by the Head of Education and Training
Center (PUSDIKLAT) and the Technical Personnel of Education and Religion based on their duties.
4. The administration services are conducted by the secretary of Badan Litbang and Diklat
5. A chief directs the religious center, as in verse 1.
The religious center duty is organizing education and training to the administration and education/religion staff.
In conducting the duty, as mentioned in verse 2, the religious center implements several functions, namely:
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1.
2.
3.
4.

Arranging the plans and programs of education and training
Organizing education and training to the administration and education/religion staff.
Evaluating and reporting the result of the religious center duties.
Conducting the administration and the household of Balai Diklat Keagamaan
Management Information System of the education and training (SIM-Diklat) in the Religious Education and Training
Center in Manado was gradually improved as indicated by:
1. Providing internet facility; the internet facility was provided in 2007, and it is being used now (2019).
2. Supplying SIM-Diklat rooms; the rooms were designed excellently to create convenience to the training
participants/committee.
3. Managing SIM-Diklat; several employees of the religious center were appointed to manage SIM-DIklat to provide services
to the stakeholder using the facilities.
B.

The application procedure of management information system of the education and training (SIM-Diklat) in the
Religious Education and Training Center in Manado
The database is elementary that logically related to the structured presentation of phenomena/facts in certain domains to
support the applications on particular systems. The database is a set of interconnected data reflecting on the facts in the
organization or system. The database describes the organization or system statement. Database design is the primary point of the
development of the management information system (SIM) database application. The objectives of the SIM database design are
as follows:
1. To fulfill all requirements related to the content of data and information required by the user. The data in the Manado
Religious Training and Education Center includes education and training programs, training schedules, participant data for
three working areas, namely: North Sulawesi Province, Gorontalo, and Central Sulawesi.
2. To provide the representation of data structure that is effective, efficient, and user-friendly. The data structure in the Manado
Religious Training and Education Center are managed based on the stakeholder needs, including training programs, training
schedules, and participants data. The committee, lecturer (widyaiswara) and administration staff of the district or city can
access each data if they have a username and password.
3. To avoid data redundancy and inconsistency. The SIM-Diklat allows no data redundancy so that no participant join the
repeated education and training.
4. To support each requirement closely related to data processing and the speed of system performance; and to update data
concerning the participants and programs developed by the Manado Religious Training and Education Center (Hartono,
Jogiyanto, 2006)
Referring to the development research of Eko Nugroho (2007), this research formulates five steps of information system
development, including:
1. Planning the information system including identifying the institution objectives and information needs;
2. Analyzing the institution, focusing on the detailed analysis of the institution and administration activities of the educators
and educational staff;
3. Designing the system related to the specification of the system and subsystem including their elements and components;
4. Constructing the design (program); and
5. The product trial (testing the application program)
Therefore, clear objectives are required to develop the information system, in this case, to provide quick and accurate
service for the stakeholders. The implementation of the event should be conducted in detail, so it will ease the participants to
obtain the service from the Manado Religious Training and Education Center (Mc Leod, Raymond, 2000).
The development stages are as follows:
1. Planning stage: Planning the information system including identifying the objectives and information needs;
2. Analyzing stage: Analyzing the profile of the institution and administration activities including planning and analyzing the
institution profile and administration;
3. Designing stage: Designing the model of information system structure;
4. Constructing stage: Constructing the design/ programming;
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5.

Product trial stage.
The information system management and training in the Manado Religious Training and Education Center enable some
preparation aspects of the training and education, including:
1. The Manado Religious Training and Education Center invites the participants from three working areas, including the
province of North Sulawesi, Gorontalo, and Middle Sulawesi.
2. The Manado Religious Training and Education Center publishes the schedule of the training and education on the website.
3. The participants can read the schedule on the website and register through the administrator in each district or city.
4. The participants submit the administration requirements such as curriculum vitae, letter of assignment, health certificate,
and transport evidence.
5. Before the training, the training institution will determine the bedroom for the participants based on their gender and
prepare the name tags and training attendance list.
6. The training institution determines the participant’s completion (who successfully pass) and then announces it.
C.

The service quality of the Manado Religious Training and Education Center
The service quality concept is the primary assessment to reflect the customer perspectives on five physical and service
performance dimensions. Zeithaml, Bitner, and Gremler (2009) proposing five dimensions to use for measuring the service
performance, namely:
1. Direct evidence (Tangible)
The indicators of tangible aspect are the physical facilities, tools, staff, and materials employed. It describes the
physical objects and services to be received by the customer, such as the building, cafeteria facilities, cafeteria design, and
the staff grooming.
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The service satisfaction of the tangible aspect of the SIM-Diklat in the Manado Religious Training and
Education Center

Figure 1 shows that the service satisfaction of the tangible aspect of the SIM-Diklat in the Manado Religious Training and
Education Center was classified as Excellent (17%), Good (33%), adequate (42%) and inadequate (8%). The figure
indicates that the majority of the participants perceive the tangible aspects as a good category.
The good category can be seen in the physical room of SIM-Diklat that is comfortable where both the participants
and the committee feels comfortable to visit. Besides, the staff also provide the best service for the participants
2.

Reliability
The indicator of the reliability aspect is the ability to deliver the promised service reliably and accurately. A reliable
service is delivered when the staff can fulfill the service as promised and help to solve the problem encountered by the
participants quickly.
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The service satisfaction of the reliability aspect of the SIM-Diklat in the Manado Religious Training and
Education Center

Figure 2 presents the service satisfaction of the reliability aspect of the SIM-Diklat in the Manado Religious
Training and Education Center. Ten participants (17%) rated the reliability aspect as excellent, 22 said the service was good
(36%), 18 agreed the service was adequate (30%), while the remaining 10 thought that the service was inadequate (17%).
The data on Figure 2 indicates that generally, the reliability aspect falls into the good category.
The good category is evidenced in the service provided by the committee, including the service related to the
learning, administration, and accommodation while the participants stay in the Manado Religious Training and Education
Center.

3. Responsiveness
The indicator of responsiveness is the willingness to assist the customer and provide the service promptly. The
prompt service in term of the training and education service was evidenced by the staff's ability to serve the customer and
respond to their complaint quickly.
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The service satisfaction of the responsiveness aspect of the SIM-Diklat in the Manado Religious Training and
Education Center
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Based on Figure 3, the service satisfaction of the responsiveness aspect of the SIM-Diklat in the Manado Religious
Training and Education Center was classified as excellent by 8 participants (13%). Besides, 26 (44%), 20 (33%) and 6
(10%) participants rated the service as good, adequate and inadequate respectively. This finding indicates that the
responsiveness aspect generally meets the good criteria. It is indicated by the committee who respond to the participants’
needs and the lecturers (widyaiswara) who provide the materials needs by the participants in the Manado Religious
Training and Education Center.
4.

Assurance
The indicators of assurance are the knowledge, politeness, and ability of the committee to convince people and
obtain their trust. The assurance service is important for the training and education participants such as security and safety
assurance to obtain good service.
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The service satisfaction of the assurance aspect of the SIM-Diklat in the Manado Religious Training and
Education Center

Figure 4 illustrates that the service satisfaction of the assurance aspect of the SIM-Diklat in the Manado Religious
Training and Education Center. The majority of the participants classified the service as good (43%), while a quarter of
them rated the service as adequate (25%). Ten participants (17%) categorized that the service as excellent, and the
remaining 15% thought that service was inadequate. The data indicate that the assurance aspect is mainly classified as a
good category.
The good criteria were shown by the committee and widyaiswara who assured the participants by delivering the best
service in the Manado Religious Training and Education Center. For example, when they leave the training and education
center, they need to report to the security and the committee. This shows that the participants feel secure in getting the
service in the Manado Religious Training and Education Center.
5.

Empathy
The indicators of Empathy is the personal care and attention provided to the participants. The staff should show their
care when serving the participants in education and training.
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Figure 5
The
satisfaction of the empathy aspect of the SIM-Diklat in the Manado Religious Training and Education Center

service

Figure 5 presents information related to the service satisfaction of the empathy aspect of the SIM-Diklat in the
Manado Religious Training and Education Center. Most of the participants (37%) rated the service as adequate, while only
10% agreed that the service was excellent. The data in Figure 5 also shows that 30% of the participants said the service was
good, and the remaining 13% believed that the service is inadequate. This means that overall, the empathy aspect falls into
the adequate category.
The adequate criteria are indicated by the committee caring for the participants. For example, when one of the
participants experienced health problems, the committee sent him to see a doctor.
CHAPTER V
CONCLUSION
The SIM-Diklat implementation in the Manado Religious Training and Education Center includes: a) the institution invite /request the
participants; b) the institution publishes the training and education schedule; c) the participant register via the administrators in each
district or city; d) the participants register by submitting the curriculum vitae, letter of assignment, health certificate and
accommodation evidence; e) at the beginning of training and education, the institution conducts the sleeping arrangement according
to gender for the participants, creates nametag and training attendance list; f) the institution determines the completion/graduation of
the participants and announce it. It can be concluded that the quality of the service is dominantly good for direct evidence (tangible),
reliability, responsiveness, and assurance aspects. While it is adequate for the empathy aspect.
This research has some implication, namely: 1) the increasing quality of the SIM-Diklat facilities lead to the improved service quality
of the SIM-Diklat in the Manado Religious Training and Education Center, and 2) the prompt responses from the committee result in
the increasing service quality of the SIM-Diklat in the Manado Religious Training and Education Center. It is recommended to
improve the internet quality by increasing the network bandwidth capacity in the Manado Religious Training and Education Center. In
addition, the data collection should be up-to-date so that the real data are used.
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Abstract- The aim of this study was to determine the perception of
stakeholders towards the academic and vocational learning
pathways in selected secondary schools in Kafue district. Mixed
methods approach was used where semi-structured interviews,
focus group discussions and questionnaires were used as data
collection techniques. Findings revealed that the school
stakeholders in most of the secondary schools perceived the
academic learning pathway with negativity and, therefore, advised
learners not to take it on account of none availability of
infrastructure / facilities and and qualified teaching staff to
effectively guide learners for quality achievement. It also became
apparent that learners’ choice of learning pathways depended on
the availability infrastructure, physical facilities / equipment,
trained personnel and motivation to enhance decision making. The
study recommended that government needs to provide necessary
infrastructure, skilled human resource and physical facilities in
order to actualise the blue prints for the revision of the curriculum
along with capacity-building among career teachers for effective
career choice guidance to learners. There is also need for
educational planers to fully avail information to the stakeholders
who are learners, teachers, parents and administrators on career
path ways for stakeholders’ informed decisions and choices.
Index Terms- Academic & Vocational, Career path ways,
Implementation, Perception, Stakeholders

I. INTRODUCTION

T

here is a general belief that the secondary school years are
crucial for teenagers to become prepared for transition from
school to work life (Amoah, Kwofie & Kwofie, 2015; Ombaba,
Keraro, Sindabi & Asiengo, 2014). Secondary school years
present the switch from the supportively privileged life of the
primary school to the freedom and responsibility of either tertiary
education or employment (Ajufo, 2013). Career guidance is
widely accepted as a powerful and effective method of bridging
the gap between education and the world of work (Ibrahim,
Wambiya, Olaka & Raburu, 2014). Students will come through

secondary schools with knowledge of their preferences and
interests because of their interactions with many stakeholders in
their environment. Career guidance packages are, therefore,
intended to help students understand their own abilities to their
fullest potential (Ombaba et al., 2014). The process of making a
choice is complex and unique for each individual depending on
cognitive factors and social structures of the individual’s
environment (Braza & Guillo, 2015). A career choice is a
resolution that most people make in their lives which should be
considered carefully (Eyo, 2011). Consequently, the aim of career
guidance is to permit a person to explore life’s options (Lazarus &
Chinwe, 2011).
The education system in Zambia has undergone some
changes which have roots in the pre-colonial era in terms of career
path reforms. The provision of education in Zambia is guided
by the democratic principles of liberalization, decentralization,
equality, equity, partnership and accountability. The principles
of liberalization and decentralization entail that many
individuals and organizations are involved in the provision
and management of education. Therefore, the need to develop a
standard curriculum regulatory framework was necessary (MOE,
2013).
According to the Education Act of 2011, the Ministry of
Education, Science, Vocational Training and Early Education
was the custodian of quality education provision and ensures
that all providers adhere to the policy and regulations on
curriculum. Therefore, all learning institutions should have the
Zambian education curriculum framework (ZECF) and other
important curriculum-related documents and syllabuses. These
documents shall function as key daily guides and tools to
ensure the provision of quality education. In order to keep
the curriculum up to date, Zambia education curriculum
framework (ZECF) is reviewed every ten (10) years in
response to change drivers that include political, economic,
social, technological, ecological and legal factors. However,
curriculum support materials such as syllabuses and books are
reviewed after every five (5) years in order to keep them up to
date.
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The rate of technological advances and new labour market
needs have accordingly changed the way skills training should be
done. Governments are thus strategically responding to these
needs and bridging technological skills at different levels of
human resource development. New technology and changing
manufacturing processes have an effect on productivity and on the
demand for workers with higher-level skills, enterprising and
innovative traits with broader workplace competencies that can
command higher returns (MOE, 2013).In fact, MOE, (2011)
confirms that, appropriate and relevant skills training should have
an assortment of different skills that are applicable to a variety of
jobs. The method of training also matters a lot. The training
method should incorporate both best practices and nurture and
develop vocational and technical skills for learners to be able to
use a combination of their intellect and hands to add value to their
lives and resources around them.
1.1. Problem Statement
Skills training and development supported by appropriate
Career pathways and curriculum are pertinent factors for an
economy to have human resource that are efficient and effective
in any Job. Appropriate curriculum and learning pathways help
equip individuals with essential competences and skills necessary
to operate a particular Job successfully (MESVTEE, 2013).
Therefore, the training methods should incorporate both best
practices and nurture and develop vocational and technical skills
for learners to be able to use a combination of their intellect and
hands to add value to their lives and resources around them (Ida
and Keith, 2014). However, this has not been the case in Zambia
for some time now due to the limitations of the curriculum which
enabled individuals acquire only the labour market needed skills
(Kelly, 1991). It is from this background that the government
developed a new curriculum with an emphasis on career pathways
where learners choose either academic or vocational pathway
depending on their abilities.
Despite the government’s efforts to have the new revised
curriculum be implemented fully and equitably, most schools are
shunning away from taking on certain career pathways. Some
schools are taking on career paths which are deemed easy to
administer, less costly and where they have enough trained
personnel to teach. Furthermore, some parents /guardians and
certain teachers discourage learners to take on certain career
pathways despite performing very well at junior school level citing
such as being difficult and challenging. These stakeholders such
as learners, teachers and school administrators seem to perceive
certain career pathways as costly, not relevant to the job market,
difficult to be undertaken and may not be applicable in the
Zambian context despite the government’s effort to fund its
implementation. There is no well documented evidence-based
research as to the perception of school stakeholders towards the
academic and vocational learning pathways, which was the
researcher’s motivation and therefore the pre-occupation of this
study.
1.2. Study Objectives
(i)
To establish the perceptions of school stakeholders
towards academic and vocational pathways.
(ii)
To ascertain school environmental factors
determinant to the effective implementation of the
academic and vocational career pathways.

(iii)
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To determine the availability of skilled human
resources in schools to equitably teach the two
career path ways.

II. LITERATURE REVIEW
1.3. Background to Curriculum Development in Zambia
In the year 2000, Zambia through the Curriculum
Development Centre (CDC) embarked on the school curriculum
review starting with the Lower and Middle Basic Education
(Grades 1 – 7). The purpose of the review was to link the school
curriculum to teacher education. Specifically, the review that
commenced in 2000 was meant to re-define the desired learner,
the teacher-educator or instructor and the teaching and learning
outcomes so as to make education relevant and responsive to
the individual and society (CDC, 2000) as a whole.
The government through the Curriculum Development
Center came up with the curriculum framework of 2013 which
gave proper guidance on the career pathways. The document
brings in aspects of two learning pathways called academic and
vocational career pathways. The career pathways are meant to
prepare learners not only for the white collar job but also equips
them with skills that are life sustaining. In fact, MOE, (2011)
confirms that government should introduce practical work at
secondary school level as part of grading towards grade twelve
(12) finals, say forty (40%) percent practical and sixty (60%)
percent theory. This will equip the children with skills and sense
of responsibility at an early age. The skills being advocated for in
the new revised curriculum may be good but are the teachers fully
trained to handle the new skills being introduced in the new
curriculum? What about the learners, are they allowed to choose
career pathways according to their abilities? In fact, literature
reveals that where teachers and other educators are fully trained in
skills being proposed in the new curriculum, the implementation
process becomes easy and everyone feels part of the system being
proposed (MOE, 2013).
In most developing countries in the world, formal
employment has failed to grow at the same rate as informal
employment resulting in significant levels of unemployment and
underdevelopment (Amoah et al, 2015). For example, in Ghana,
technical and vocational education is at the center of the country’s
policies to help solve employment problems and to reduce poverty
(Ibrahim et al, 2014). The government recognized that the
country’s training system was not producing employable
graduates with the right skills (MOE, 2013). Hence, its investment
in the technical skills to equip individuals and be able to work on
their own once they passed through secondary education. All these
were enshrined in the curriculum that separated the academic path
from the vocational learning pathway.
1.1. Perception of Stakeholders towards Vocational
Education
Among the key challenges facing TVET in most African
countries include; the need to improve the perceptions of
vocational education and training; to improve the training of
instructors or educators; to develop links between vocational and
general education which currently often operate in parallel, and
between formal and non- formal training programs (Bosch &
Charest, 2008).
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1.2. Physical Facilities, Materials and Infrastructure
Literature reveals that it is critical to note that suitable
equipment / facilities and infrastructure should be put in place to
support the implementation of any curriculum. Infrastructure
includes; well-furnished classroom blocks, equipped laboratories
such sciences laboratories and computer laboratories. Teaching
and learning materials should be adequate to enable teacher and
learners effectively use them.In fact, it should be noted that any
curriculum being implemented has its own infrastructure
requirements. It may require building new addition classroom
blocks, new laboratories, or rehabilitation of the existing
infrastructure. For instance, there are schools where infrastructure
in being shared by students. In such cases, new infrastructure
should be put in place to curb such scenarios. This would enable
the exposure of the students to practical experiences, acquisition
of relevant skills, scientific attitudes without any hindrance
(Danmole, 2011)
It should be the government program to ensure the
production and provision of textual and other instructional
materials should be a priority for quality delivery of the
curriculum. Simple science and computer apparatus and
equipment should be part of the package in the provision of
government towards the curriculum to be implemented. Besides,
teachers and students require exposure and practical experience
with standard and modern apparatus and equipment.Adequate
facilities such as classrooms, halls, libraries, laboratories and
playing fields are key priorities for the successful curriculum
implementation.
Schools
need
adequate
classroom
accommodation to alleviate overcrowding. The problem of
overcrowding makes learners to share the few stocks of furniture
and teaching and learning materials available in the school. In such
cases teacher effectiveness is hampered and it becomes impossible
for the teacher to render individual pupil attention because of the
large number of pupils in class (Kelly, 1999).
1.1. Skilled Human Resource
Skilled human resources in curriculum implementation are
cardinal. Lack of the skilled personnel would hinder the effective
implementation of the curriculum in any country. In the education
sector, it would mean that all the stakeholders should possess the
required and necessary skills to accelerate the process. Teachers
should be competent with the new skills and methods being
promoted in the new curriculum. The managers should also
understand fully the contents of the curriculum in order for them
to explain to their subordinates.For instance, one of the subjects
being incorporated in the new curriculum is information and
communication technologies (ICTs) which require specialized
competencies. It is therefore important to note that teachers should
possess these competencies in order to effectively teach the
subject to the learners. Computer literacy and ability to access the
internet to match student’s sources of information and modern
ways of collecting information are desirable (MOE, 2013).
The training and retraining of teachers is necessary for them
to enact reformed based curriculum such as that of the program.
The capacity building process should be systematic and
continuous through workshops, seminars, enlightenment
programs on the reform, orientation courses and other useful
educational activities. This is because teachers themselves like
pupils and students require support to be effective in the delivery

380

of the curriculum. Further, curriculum material such as teachers’
guides, handbooks and manuals should be designed to improve
teacher quality as one potential vehicle towards supporting them
(Danmole, 2011)
The implementation of the new education curriculum and
subsequent achievement was scheduled for 2015 in accordance
with MGDs. Therefore, stakeholders in education were tasked to
ensure that there was effective implementation of the curriculum.
However, considering the special position in the school system,
the school heads and managers and inspectors were expected to
play key roles in providing good leadership and motivation for
success of the new curriculum (Danmole, 2011)
In South Africa for example, authorities seem to be always
changing the curriculum and this has affected the implementation
process (Pitsoe, 2013). However, according to Piaget, educators
work well where there is certainty and stability in the curriculum
and the education system. Consistence change in the curriculum
affects the teacher performance in terms of methods and
approaches. For instance, a situation where one method is
introduced today before the evaluation, another method is
introduced to replace the former. In such a situation, teachers tend
to be confused as to what exactly needs to be done.
The other scenario is in Indonesia where the government
took a careful step by implementing the concepts of the school
based curriculum in order to deal with the main education
problems such as the demand for teachers in schools to be skilled
and trained (Mwamwenda, 2013). Amongst many of the steps
taken were that, authorities empowered schools to arrange,
improve or develop and evaluate their curriculum by considering
social, cultural, financial, and local potential as well as society
needs, results and other aspects that affect the education process
in the school or in the area where the curriculum was being
applied.

III. METHODOLGY
The aim of this study was to establish the perception of the
stakeholders towards the implementation of academic and
vocational pathways in selected secondary schools of Kafue
district. To this end, this study adopted a triangulation in order to
curb biasness but enhance credibility, validity, reliability, integrity
and generalizability of findings (Kerrigan, 2014; Ponce & PaganMaldonaldo, 2015). Specifically, a descriptive multi case study
design was used. It involved obtaining of rich descriptive data
about the participants’ understanding of human behaviour
contextually on how the current status of a phenomena describe
‘what exists’ with respect to variables or condition in a situation
(Merriam, 2009).
The research was conducted in four (4) randomly selected
secondary schools in Kafue district out of nine (9) secondary
schools where academic and vocational career pathways are being
implemented. Purposive sampling was then used to select learners
and teachers from the pupil’s registers and staff registers
respectively from each participating school. Twenty teachers were
purposively picked and stratified sampling method was used to
pick one hundred and sixty grade 12 pupils. The probability
sampling technique was used under which the random sampling
technique was used to come up with the actual sample size. The
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data were collected through questionnaires and focus group
discussion interviews.
These data collection techniques allowed for triangulation,
ensured validity and credibility of the study (Flick, 2014). Focus
group interviews were held over two distinct sessions of about 90
minutes each. The interview instrument provided the researcher
with an added advantage of getting a huge amount of in-depth data
much faster and efficiently than the use of the method of
questionnaires and observations (Greeff, 2011). Check and Schutt
(2012) are in agreement that the response rate of interview
instrument compared with other methods such as the
questionnaires is generally higher. An audio tape, pen and paper
were used as tools to record the conversations during the
interviews. The self-administered and self-contained structured
questionnaire was designed by the researcher and was used to
collect relevant standardized data from all subjects in the sample.
The reasons for using questionnaires in this study in addition to
interviews was that these two instruments had different and
possibly complementary strengths and weaknesses. The
questionnaire was used in this study to collect data from
secondary school students regarding perceptions they have on the
implementation of academic and vocational pathways in
secondary schools. This is in line with Yin (2009) who maintains
that questionnaires aim to attain answers either on the facts related
to the participants or their opinions regarding the subject under
investigation. Furthermore, Rossnow (2005) stipulates that types
of data generated by a questionnaire include facts, opinions,
activities, level knowledge, expectations, attitudes and
perceptions. In view of the nature of the research design, the
statistical package for social sciences (SPSS) version 21.0 was
used to analyze the data which were collected. Frequency counts,
means, standard deviation and simple percentages were employed
for the analysis of data. Ethically, all data which was obtained and
information presented by the respondents were subjected to
uncompromising confidentiality (Morris, 2006). Permission to
conduct this study was obtained from Lusaka Province Education
Office (LPEO). Once permission was granted, the school
managers of the selected schools were contacted by mobile phone,

381

which was followed by an officially written request in order to
explain to them the nature of the study. Meetings in advance were
held with participants concerning this present study. Expectations
were explained and clarified. The participants were given sample
questions which were reflected in the interview guide. The
participants were reminded that their participation was purely on
a voluntary basis. Times and places of interviewing were agreed
upon. The principle of anonymity was also considered and upheld.
This was effected through the use of pseudonyms or code names
in place of the respondents’ actual names in this present study
(Babbie, 2007). Merriam (2009) emphasises that ethical
challenges are likely to arise during data collection and publication
of findings. This view underscores the researcher-participant
relationship which according to Marshall and Rossman (2011) is
built around the interpersonal peculiarities of the researcher, often
understood in terms of how the researcher keeps good relations,
builds trust, respects norms of reciprocity and considers ethical
issues. In this way, respondents were made to be aware that their
involvement in this current study was valued and their
participation was voluntary. In other words, they had the freedom
to withdraw should they feel uncomfortable in the process of this
research.

IV. FINDINGS AND DISCUSSION
The findings from both the qualitative and quantitative data
have been discussed jointly in order to facilitate triangulation of
the study findings. Data analysis has yielded the following general
themes: students’ choice of learning pathway, supportive
infrastructure and availability of qualified human resource. Each
of these themes and their subsequent categories separately
discussed below.
1.1. Perception of stakeholders towards academic and
vocational learning pathways
1.1.1. Most Learners do not Like Taking the Academic
Path way (Natural Sciences)

Table 1: Most pupils do not like taking natural sciences pathway
Frequency
Neither agree nor disagree 30
Agree
92
Strongly Agree
56
999
2
180
Total

Percent
16.7
51.1
31.1
1.1
100.0

Valid Percent
16.7
51.1
31.1
1.1
100.0

Cumulative
Percent
16.7
67.8
98.9
100.0
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Source: Researcher’s Field Data (2019)
Table 1 above shows that the majority respondents i.e. 148 did not like the academic pathway.
Corroborative qualitative data revealed that most pupils feared to fail if they took such a pathway
due to its perceived difficulty. It was clear that this mythology was cobwebbed in teachers’ and
administrators’ inability to demystify it through effective guidance and counselling services along
with effective teaching/learning programmes.
Table 2 below shows the pupils’ perception on the extent to which they are allowed to make choice
of their own desired career path ways.
Table 2: Pupils are free to choose learning pathways of their choice

Valid

Strongly disagree
Disagree
Neither nor disagree
Agree
strongly agree
999
Total

Frequency
60
60
5
47
1
7
180

Percent
33.3
33.3
2.8
26.1
.6
3.9
100.0

Valid Percent
33.3
33.3
2.8
26.1
.6
3.9
100.0

Cumulative
Percent
33.3
66.7
69.4
95.6
96.1
100.0

Source: Field data (2019)
As depicted in Table 2 above, the majority of the
participants, n=120 (66.7%) disagreed with the notion that
students were free to choose learning pathways while the minority
n=60 (33.3%) agreed with the statement. The above findings
suggest that most of the participants’ perception on students’
choice on learning pathways was in doubt. Similar results were
obtained on this variable from the qualitative data obtained from
the participants through focus group discussions. The majority of
participants indicated that perceptions among stake holders were
negative regarding the learning pathways that government has
provided for the students. A remark that stood out from the
responses was:
The current curriculum develops skills alongside academics
even though vocational pathways are expensive in terms of
equipment which renders the whole process untenable much more
needs to be done.

It was further revealed that learners perceive academic and
vocational learning pathways in terms of available infrastructure
in schools. The majority of the participants indicated that they
chose certain learning pathways based on the availability of
infrastructure which was lacking in most schools.
Notwithstanding the above findings, Hyland and Winch,
(2007) stress that the vocational route is considered inferior to the
academic one, attracting disproportionately high number of low
income students who may be excluded from general or academic
education and often come for areas of multiple disadvantage.
However, in support of the above findings, Orji (2010) point out
that the relative attractiveness of vocational education and training
may stem from historically lower levels of esteem for manual
workers as compared to those who could afford to engage with
theoretical ideas and knowledge. This view is reinforced by the
fact that the study also revealed that parents and guardians
discouraged learners from taking on certain learning pathways
especially the natural sciences under the academic learning
pathways in fear of failure.

1.1. Supportive Infrastructure and Facilities
Table 3. Lack of suitable infrastructure / facilities discourages learners from taking either
vocational or academic path ways.

Frequency
Strongly disagree
2
Disagree
2
Neither agree nor disagree 13
Agree
98
Strongly Agree
63
999
2
Total
180

Percent
1.1
1.1
7.2
54.4
35.0
1.1
100.0

Valid Percent
1.1
1.1
7.2
54.4
35.0
1.1
100.0

Cumulative
Percent
1.1
2.2
9.4
63.9
98.9
100.0
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According to Table 3 above, this study revealed that the
majority, n=160 (89.4%) of the participants “agreed” that lack of
suitable infrastructure was one of the factors influencing learners
from choosing either vocational or academic pathways and only
n=4 (2.2%) participants “disagreed” with the statement while n=
13 (7.2%) remained neutral.
The implications of the above findings from both the
qualitative and quantitative data are that participants were in
agreement that lack of suitable infrastructure discourages learners
from taking either vocational or academic learning. In support of
the scenario above, Kelly (1999) states that, “adequate facilities
such as classrooms, halls, libraries, laboratories and playing fields
are key priorities for the successful curriculum implementation.”
The majority of participants revealed that schools needed adequate
classroom accommodation to alleviate overcrowding which in the
end makes learners to share the few stocks of furniture and
teaching and learning materials available in the school. In this
regard one participant had this to say:
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“In our school, natural sciences have been made optional
where the learners are supposed to take up pure sciences due to
lack of equipment necessary to support the teaching and learning
of pure sciences. This is however against the recommendations as
outlined in the revised curriculum where every secondary school
is encouraged to take natural science pathways as compulsory.”
The above view is supported by Mwanakatwe (2014) who
observes that the absence of teaching and learning resources such
as desks and other educational materials and requirements impact
negatively on curriculum development and implementation.
However, if the infrastructure is in place at the point of curriculum
implementation, then the process would be smooth and
stakeholders would be more than willing to effectively support the
process. Therefore, it can be concluded that most learners in
secondary schools in Kafue district fear to take up academic and
vocational career pathways due to inadequacies in the facilities
and equipment’s that support the teaching and learning of both the
academic and vocational learning pathways.

1.1. Adequacy of Qualified Teachers
Table 4: Inadequate Qualified Teachers Discourage Learners from Choosing certain career pathways

Strongly Disagree
Disagree
Neither agree nor disagree
Agree
Strongly Agree
999
Total
Source: Field Data (2019)

Frequency
33
32
26
45
43
1
180

Table 3 above shows that n=45 (25.0%) and n=43 (23.9%)
of the participants “agreed” and “strongly agreed” respectively to
the statement while n=33 (18.3%) and n=32 (17.8%) of the
participants “strongly disagreed” and “disagreed.” Further, the
table shows that n=26 (14.4%) were none committal to the
statement. The study findings from both qualitative and
quantitative data, generally point to the fact that participants agree
that most students are afraid of taking up academic or vocational
learning pathway due to inadequate qualified teachers in certain
specific subjects. This study suggests that teacher recruitment is
one of the determining factors in the implementation of the two
pathways in secondary schools.
Findings from the interviews with the teachers showed that
most of them were of the view that lack of adequately qualified
staff affects the implementation of the academic and vocational
pathways. One participant had the following remark:
“Capacity building in terms of CPDs at both school and
national levels should be strengthened so that teachers are
updated and upgraded…..what I mean is that this process should
be systematic and continuous through workshops, seminars,
enlightenment programs on the reform, orientation courses and
other useful educational activities. From my point of view, very

Percent
18.3
17.8
14.4
25.0
23.9
6
100

Valid Percent
23.9
17.8
14.4
25.0
23.9
6
100

Cumulative
Percent
23.9
81.1
63.3
48.9
23.9
100

few teachers from my school have had a chance to attend this
training.”
Consistent with the above views, Ronfeldt (2013) argues that
the progression of curriculum implementation and professional
development also increase the number of qualified teachers.
Teachers constitute the human resource required for the
facilitation of the objectives of any curriculum and its
implementation. Since what teachers do in classrooms and
laboratories are largely independent of what they know.
From the above exposition, it emerged that in spite of being
aware that introduction of the two pathway in the school
curriculum would entail engaging qualified personnel, the
majority of the participants pointed out that schools are still using
underqualified staff. Based on these findings, it can be concluded
that there is a lack of basic understanding of how implementation
of the revised curriculum can be done as far as the distribution of
qualified staff is concerned. Capacity building of teachers is
imperative for the implementation of the new curriculum.

V. CONCLUSION
The research has discovered that the perceptions of the
stakeholders towards the academic and vocational learning
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pathways are good despite the fact that the choice to take on
certain learning pathways by learners are based on the availability
of suitable infrastructure, qualified staff and teaching/learning
materials. Therefore, schools without proper equipment and
infrastructure tend to have very few learners taking on critical
subjects which fall under the academic learning pathway.
Furthermore, many of the participants in the research came out
that the two learning pathways which are the core of the revised
new curriculum were received with mixed feelings as most of the
stakeholders had very little information regarding the subject
combinations in each learning pathways. This ultimately has an
implication on the availability of qualified teaching staff that are
supposed to handle such subjects along with teaching/learning
materials. Learners are not allowed to choose learning pathways
of their choice but instead the guidance and careers department
allocate classes for them without considering the learner’s abilities
and potential.
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Abstract- This paper was purposed to investigate the impact of
CDF on rural development with special reference to education and
health sectors in Rufunsa Constituency. The paper used a desk
review and expert analyses of mosaic literature on the subject
matter and ascertained that CDF resources have not had any
meaningful developmental impact in the constituency in the
sectors under review. Prima facie evidence suggests that the 14
schools and 24 health centres in the constituency are not only
inadequate for the population but also encumbered with service
delivery limitations owing to lack of sufficient input factors for
quality service delivery. The paper came to a conclusion that one
of the critical causation to inadequate impact of CDF resources on
these rural communities was deviation by implementation officials
of the fund from the legal framework and guidelines underpinning
the the management of the resources to the effect that in 2013, over
K1.3million (US$ 68, 965.51) was fraudulently withdrawn and
misapplied without the knowledge, awareness and consent of the
community and the higher structure officials. This is a typical
challenge epitomising the general trend of CDF resource
utilization which has had a negative impact on the development of
rural areas to the point that as at 2019, the number of children out
of school in Zambia due to lack of space/distance to school, among
others, had surged to over 800,000 from 195,000 in 2015 while
maternal related deaths had reached up to 15 women per week by
2019 and was declared a public health emergency by government.
Index Terms- Constituency Development Fund, Impact,
Investigation, Rural Development.

I. INTRODUCTION

T

he world at large deem education and health sectors to be
primarily basic human right and the basis upon which to build
peace, harmony, national progress and sustainable development
(UNESCO, 2018). Todaro et al. (2015) also stress that health and
education are very important in fostering economic development
in both developed and developing countries. They are important
ends in themselves (Todaro, 2015: 359). Education specifically

provides people with skills and competencies that allow
individuals to perform productive roles; more literate and skilled
labour force is likely to yield more returns on investment. Health
care on the other hand, makes the people sound both in mind and
body as they undertake what education provides. Thus both health
and education promote social development and have strong links
to poverty reduction especially in rural settings (Todaro, 2011:
359, UNESCO, 1997). United Nations Economic and Social
Council (UNESC) further illustrates that development in general
aims at changing social structures, popular attitudes, and national
institutions; the acceleration of economic growth, reduction of
inequality as well as the eradication of poverty (UNESC, 2018).
This profound conception is equally posited and heralded by the
Southern Africa Development Community (SADC) – a regional
body to which Zambia subscribes. However, poverty and
underdevelopment in most less developed countries have
remained to be the major resounding threats to the effective and
efficacious operationalization of these two social-based sectors
despite their significance. Poverty is multidimensional and
includes factors other than income (factors like education, health,
politics, and society, vulnerability which ultimately lead to
poverty). While poverty affects people in different ways, for
sustainable development to be present, on the other hand, it
requires meeting people’s basic needs and fulfilling any
opportunity of every aspiration for a better life especially for the
rural people (Olinto et al., 2010).
In the light of the foregoing and in order to address the
question of rural development and rural poverty, African countries
have continuously emphasized on the role of health and education
as a means to social and economic development. For rural
development to meet sustainable development, it requires special
resources and institutions such as health and educational facilities
that will fulfil people’s aspirations for a better life. In the process
of making these institutions present and functional, rural people
have to be involved in the development of their respective
communities (Pellissery, 2012: 222-225) for the sustainability
thereof. In actualising this brilliant vision, Zambia’s National
Assembly in 1995, made a historic decision to make mandatory
the allocation of funds to respective constituencies represented by

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10245

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

members of parliament as a model of ensuring decentralised
development from the lowest unit of society (GRZ 2006b:1). This
annualised funding came to be termed as Constituency
Development Fund (CDF) created through an act of parliament in
1995 (GRZ 2006b: 1). The rationale behind this initiative was to
provide members of parliament and their constituent communities
with the opportunity to make choices and implement projects that
maximize their welfare especially in the areas of health and
education. This fund was established mainly to assist fight poverty
through the implementation of development projects at the local
level and particularly those that provide basic needs such as
healthcare, education, water, agricultural services, security and
electricity (GRZ 2006: 2), among others.
Against this background, this concept paper was purposed
to investigate the extent to which the CDF sent to these
constituencies meet the stated blue prints with Rufunsa District as
an epicentre of the study.
1.1. Problem Statement
Health and education still remain pertinent to the socioeconomic development of any community especially rural
communities (Todaro, 2011: 359). In 1995, the Government of
Zambia introduced CDF as a tool to initiate projects in different
sectors aimed at reducing poverty levels as well as improving rural
lives (MoLGH, 2006). This endeavour of improving efficiency
and utilization in health and education facilities and service
delivery was to be carried out in partnership with faith-based
organisations and Non-Governmental Organisations like the
UNISAFE, CHAZ, World Vision amongst many others which are
supporting health and education service delivery in the
constituency with over 51,000 human population. In the health
sector, part of CDF is intended to help in building health centres
or posts, maternity wards, mortuaries, mothers’ shelters among
other things. While in the education sector CDF is expected to help
make accessible and available educational materials like, physical
educational facilities, sanitation blocks, science and computer
laboratories, classroom blocks and classrooms as well as libraries.
Also ablution blocks, science and computer laboratories among
other things have either been constructed or helped to complete.
Although such infrastructure and facilities aforesaid have been
constructed or put in place, anecdotal evidence indicate that they
have not all been funded by CDF and that the improvement (if any)
in the lives of people cannot be attributed to CDF. Over and above,
the number of health and educational facilities available are far
less than the demand of the population as beneficiaries despite the
annualised disbursement of the fund for such community-based
developmental projects. Since the enactment of the CDF fund in
2005, no systematic and organised studies have been done to
thoroughly investigate the phenomena in the subject matter area to
which relevance this study will be.
1.2. Study Objectives
1.2.1. Main Objective
To investigate the impact of CDF on education and health
sectors in stimulating rural development in Rufunsa constituency.
1.2.2.

Specific Objectives
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(i)

To assess the impact of CDF in the provision
of health and education facilities in Rufunsa
constituency.
To examine community participation in CDF funded
projects in the health and education sectors in
Rufunsa Constituency.

(ii)

II.

THEORETICAL REVIEW OF LITERATURE

2.1. Rationale for Constituency Development Fund
(CDF)
Zambia has 156 constituencies dotted country-wide and
each represented by a Member of Parliament elected every after
five years. In 1995, the Constituency Development Fund (CDF)
was initiated in Zambia with the purpose to provide local
authorities with discretionary funds whose utilisation was solely
for the provision of social services such as education, health, water
and sanitation, agricultural services and other ancillary benefits to
the community. As this fund was envisioned to be purely for
community service, its utilisation was expected to occur within a
socially inclusive participatory framework to all community
members. Against this background and in a hope to consolidate
the fund’s rationale, the Government of the Republic of Zambia
through the National Assembly enacted an act of Parliament on
23rd December 2018 which would guide the disbursement,
management and utilization of the fund. Act No. 11 of 2018 of the
Laws of Zambia states:
“An Act to provide for the management, disbursement, utilisation
and accountability of the Constituency Development Fund
established under the Constitution; establish Constituency
Development Fund Committees in constituencies and provide for
their composition and functions; and provide for matters
connected with, or incidental to, the foregoing.”
By this act of Parliament, it became categorical that the
constituency development was national and legal matter which
required adherence and compliance by officers in –charge to
public finance management ethos in funds utilization. Kaduuli
(2008) affirms the importance of CDF, “CDF was introduced
within Zambia’s wider decentralization drive as a public fund to
finance development projects at the constituency level through
elected Members of Parliament”. Therefore, the fund is designed
to actively engage the local citizens on their priority needs. It is in
this vein that the fund holds strong opportunities in poverty
reduction and national development if well managed. These
projects have a great influence in the quality of life of rural people
especially where poverty is over 70% and they include education
and health as priority amongst others.
CDF is an increasingly central fund in national development
and plays a key role in rural development as it is situated within
the local government framework and was set up by the
government to mitigate poverty and harmonize the spread of
development throughout the country. According to Chileshe
(2011), CDF is one of the most significant transfers disbursed
annually to the 156 constituencies. In 2006, the budgetary
allocation for CDF was approximately US$ 13,000 per
constituency and had risen to approximately US$ 200,000 per
constituency in 2012 (National Assembly of Zambia, 2012). Since
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1995, all the constituencies in Zambia have been eligible to
receive the CDF funds (Ministry of Local Government and
Housing, 2006).
2.2. Rufunsa District
Rufunsa is one of the newest district in Lusaka Province
which was declared by President Michael Chilufya in 2012. It is
located in the eastern side of the Province and is largely a rural
district. The district has 24 public health facilities ranging from the
health centres to the sickbay. In terms of education the district has
11 primary schools and 3 secondary schools. Politically, the
constituency has three wards, namely: Mwachilele, Nyangwenya
and Bunda Bunda, each headed by a Councillor with 1 Member of
Parliament as head of Council. For development purposes and
pursuant to the Act No. 11 of 2018, the constituency has a 5 CDF
members to co-ordinate development projects with communities.
However, it must be noted that Rufunsa constituency has no
district hospital. Over and above, the district as a whole has over
51,000 people as population (CSO, 2010).
The foregoing demographic analysis of the health and
school infrastructural statistics relative to available infrastructural
space clearly demonstrates an already troubled place in terms of
education and health service delivery and requires liberation by
way of infrastructure and other essential resources to match the
growing demand.
2.3. CDF and National Development
CDF is meant to socio economically develop societies or the
nation as a whole. Apart from the objective of poverty reduction,
CDF is also aimed at enhancing people’s participation in decision
making processes, promoting good governance, promoting
transparency and accountability (Francis et al. 2009: 11). In this
framework, Members of Parliament (MPs) and local governments
are assumed to be the primary agencies of providing social
services to communities. Nonetheless, forms of CDF differ in
terms of the amount, allocation principles and utilization. CDF is
meant to respond to immediate, short-term community
development needs and ensure that rural development spreads
evenly throughout the country. However, unlike other
development funds that filter from the central government through
larger administrative organs and bureaucracies; funds under CDF
program go directly to the local communities (NAZ, 1994: 1053).
This gives local people the opportunity to participate in
establishing local projects like health and educational programs
which are perceived as the main challenge facing the rural local
communities (Kimenyi, 2005).
In the recent past, Zambia made education and health
services ‘free’ in order to bring them as closer to the families as
possible and thus meeting the health and education needs of the
Zambian people. Despite all these efforts made by the ministry of
health and education, the health and education sectors have
continued to face several challenges and constraints in terms of
equity, accessibility, affordability, efficiency and effectiveness.
Notably, rural communities and poor urban households have
continued to have lesser accessibility and availability of quality
health and education facilities and services. This is confirmed by
the fact that people have to cover long distances in order to access
health and education facilities or services. Other than the above,
they also experience a lack of medicines, and high costs of living.
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Nonetheless, this set of accessibility, availability and affordability
constraints cause the poor communities especially in rural areas
not to utilize these health and education facilities and services
(Owino, 1997). Therefore, there is need for deeper understanding
in terms of the impact CDF has played in the health and education
sector to foster rural development as there is often misuse of
resources allocated to the running of these funded projects because
of lack of accountability, transparency, efficient financial
supervision and participation by the target communities (Theil et
al. 2007). This lack of accountability and transparency eventually
paralyzes projects’ facilities and service delivery. The Vice
President of the Republic of Zambia, Ms Inonge Wina, confirms
to the above, as she bitterly complained about the misuse and lack
of monitoring of constituency development funds, which has
contributed to poor workmanship (Zambia Daily Mail, 2016). It is
with this background that the study seeks to investigate the impact
of CDF on health and education sector in fostering rural
development in Rufunsa Constituency between the years 20142019. The paper also investigates the extent to which these
services are available and accessible by rural people at the
community level through these members’ participation.
Educational institutions are mandated to use education as a
tool for social transformation. The success of a school is measured
by the quality of input factors and the students it produces. The
success of any educational institution is measured by the
performance of its students in both academic and non-academic
tests and this is a product of available infrastructure. Quality
education is the hallmark of the MoGE in Zambia and resonating
with and aligned to these philosophical / pedagogical conceptions,
the vision of the Ministry of General Education (MoGE) is to
provide, “Quality, Lifelong Education for all which is Accessible,
Inclusive and Relevant to an Individual, National and Global
Value Systems” (MoGE, 2019). Motifs of equity, accessibility,
quality, relevance, inclusivity, lifelong learning, therefore, must be
the guiding principles in developing any education system,
platform, curriculum, intervention or philosophy in order to
sustain these fundamental blue prints for human and national
development. On the other hand, the none availability of proper
healthcare systems impair any meaningful progress in the
education sector.
2.4. The Concept of Rural Development
Rural development, has no universally accepted definition.
The term is used in different ways in vastly divergent contexts. It
connotes overall development of rural areas with a view to
improve the rural quality of life. In short, rural development deals
with multi-sectorial issues such as infrastructure, health care,
hygiene, education, environment, water and sanitation, food
security, governance as well as local income generation. Thus,
rural development is a process that aims at improving the standard
of living of the people living in the rural areas (Ogao, 2018).
With the result that rural development has the provision of
social institutions such as education and health that could provide
the catalyst to transform the rural areas, rural development may
also be seen as an ideology and a practice because in essence it
may imply a broad re-organization and mobilization of rural
masses in order to enhance their capacity to improve their lives
and with changes consequent upon this. Hitherto, rural
development aims at improving the livelihoods by implementing
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comprehensive development projects, programmes of strategies
for rural areas where a majority of people in poverty live. Rural
development can also contribute to reduce poverty in urban areas
by reducing excessive population influxes from rural areas.
According to the World Bank (2001a) in their paper Rural
Development Strategy, there is an attestation that rural
development must be clearly designed to increase rural
production. Thus, there should be improved food supplies and
nutrition, together with basic facilities and services, such as health
and education. Subsequently, this not only directly improves the
physical quality of life of the rural poor, but can also indirectly
enhance their productivity and their ability to contribute to the
national economy. Therefore, in this study, rural development
ensures that social inputs and welfare facilities and services are
developed using constituency development funds; these include
physical inputs (such as the provision of feeder roads, safe water
and rural electrification), social inputs (namely health and
educational facilities and service) and institutional inputs such as
credit facilities, agricultural research facilities, rural expansion
services among others.
2.5. Legal Framework, Management and Utilization
of CDF
The 2018 Constituency Development Fund Act No. 11
(2018) provides the framework on the Principles of management,
disbursement and utilisation of CDF Fund. Act 11 goes further to
explain the roles and duties of Minister/s relating to Fund,
Constituency Development Fund Committee, Functions of
Committee, and the approval of the project. The CDF Fund shall
be disbursed under the direction of Constituency Development
Fund Committee constituted as per part II of the Act. The CDF
Fund consists of monies appropriated by Parliament for the
purposes of the Fund. The monies received by way of grants, fees,
council contributions or donations should be used for purposes of
the Fund specifically intended for funding projects.
All unutilised funds shall remain in the constituency account
by the local authority and investments shall not be permitted
elsewhere, except for funds meant for a project that is cancelled or
discontinued. The Act further provides for the formation
procedure and the operational structures to oversee the
implementation of the fund. The Act also provides for how the
CDF projects shall be identified, the number and type of projects
to be funded.
And finally, Act. 11(2018) Part IV extrapolates the penalties
of the Fund misuse by stating that, any person who
misappropriates funds or assets from the constituency, or assists
or causes any person to misappropriate or apply the funds
otherwise than in the manner provided in this Act, commits an
offence and is liable, on conviction, to a fine not exceeding five
hundred thousand penalty units or to imprisonment for a term not
exceeding five years, or to both.
This law provides some greater degree of protection of the
fund against embezzlement by disgruntled persons in the course
of duty and is also instructive on the need for community
participation with regard to activities of the fund.
2.6. Theoretical Underpinning
This study was guided by sustainable rural development
theory that is hinged on two models or approaches. The two
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models are Rural Endogenous Development approach (IAMO,
2007; Hobo, 1996) and Participatory Development approach
(JICA, 2004:179). These two models opine that sustainable rural
development has four development objectives that need to be put
in perspective for improving rural lives. These objectives being
(JICA, 2004:180):
o Improvement of economic capabilities of rural people i.e.
agricultural income improvement, non-agricultural
income improvement, improvement of industries and
development of infrastructures.
o Improvement of human capabilities, which entails
general health improvement and development of
educational standards.
o Improvement of protective capabilities of rural
environment, which is conservation of natural
environment and natural disaster prevention measures.
o Improvement of political capabilities; which
encompasses the improvement of general political
capabilities. This implies decentralization and
improvement of policy-making capabilities leading to
rural community participation in projects that foster rural
development.
The foregoing theoretical tenets are of paramount
importance in pursuing socio economic development especially in
less developed countries where majority people live below the
poverty datum line. There is need to re-organize and re-orient the
development process in order to guarantee decency, dignity and
self-esteem to many rural dwellers as per the prescriptions of these
two models. There is no doubt that the development of the rural
areas would also spread to the whole country. For the Zambian set
up, the transformed and industrialised agricultural sector hold
greater potential for this trajectory if properly invested into and
incentivised.
2.7. Conceptual Framework
A conceptual framework refers a researcher’s perception of
the relationship between variables in the study and shows the
relationship graphically or diagrammatically (Mugenda and
Mugenda 2003). The conceptual framework of this study is
illustrated in Figure 1 below showing the relationship between
various variables related to success in poverty alleviation in rural
areas, and how sustainable Heath and education have been
impacted after the initiation of CDF in Rufunsa constituency.
Independent Variables

Dependent Variable

CDF Funding

Community Input

Rural
Development
(Health &
Education)

Ownership
Figure 1: Conceptual Framework
Source: Author’s Construction (2020)
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The conceptual framework above demonstrates three
independent variables, namely; availability of funds, community
input by way of awareness / knowledge and participation in CDF
projects coupled with the ownership of the same programmes /
projects. The overriding assumption is that this model of CDF
management would guarantee sustainable development of the
rural habitats in the two singled sectors: health and education.

III.

METHODOLOGY

This was a forerunner paper (concept paper) developed prior
to commissioning of the main study. Therefore, it utilized an
analytical desk review as methodological paradigm to ascertain
data sets envisioned in set objectives while professional analysis
was the anchor of analytical frame for determination of review
outcomes.

IV.

RESULTS

2.8. Impact of CDF on Education and Health Sectors
World Health Organisation (2002) commenting on both
health and education in improving the lives of rural people,
indicates that rural development in health and education sectors
can only succeed through concrete and effective community
action. At the heart of this process is the empowerment of
communities, their ownership and control of their own endeavours
and destinies. Thus, beneficiary participation offers new
opportunities for creative thinking and innovative planning and
development. Taken together, the voices of rural communities and
professionals provide a convincing argument for giving priority to
beneficiary participation as an active two-way process that may be
initiated and sustained both by local individuals and communities
and by local authorities, health and education authorities and other
local organizations (Cf. Republic of Zambia 2006a, 149).
Therefore, agreeing to the above, this paper will attest that,
community participation can make an important contribution to
achieving a number of rural objectives concerning health and
education, in fostering rural development in Rufunsa constituency.
The key objectives of the CDF fund are to fund projects with
immediate social and economic impact of the citizens, with a view
of improving lives, alleviating poverty and bringing general
development (IEA, 2006). According to Kimenyi (2005), CDF is
designed to fight poverty through the implementation of
developmental projects at the local level, and particularly, those
that provide basic needs such as education, healthcare, water,
agricultural services, security and electricity. It must be noted that,
up to date very few health posts and schools have been built and
equipped through the CDF funds. CDF funds are there to help
decongest larger district level hospitals (Ministry of Health, 2007).
Furthermore, operational structure of the CDF allows local people
especially in the rural communities to make their own expenditure
decisions that reflect their tastes and preferences to maximize their
welfare.
Indeed, in Zambia, for the past 5 years’ health indicators
show gradual but steady improvements in the accessibility and
availability to basic services such as education and health.
However, challenges such as financial constraints, inaccessibility,
inefficiency, inequality and poor management are still a reality in
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the provision of health and education facilities and services
(Owino, 1997). CDF is conceived to tackle efficiency, inequality
and accountability challenges in infrastructure service delivery,
financial management (including budgeting), participatory
planning and local governance, revenue mobilization, monitoring
and evaluation, institutional reform, fiscal and overall
decentralization (GoK, 2005).
Furthermore, Kemp et al., (2005), in the paper Synthesis
report between high expectations and reality: An evaluation of
budget support in Zambia (2005-2010), highlighted the problems
facing rural people in terms of improvement in the number health
and education stuffs, teacher-student ratio and the student
enrolment in the past five years 2014-2019. However, most rural
people still fail to access the primary education and health
facilities, institutional deliveries and improved immunization
(National Health Strategic Plan 2006). Additionally, many
challenges still remain in both education and health sectors. The
number of both educational and health staff still needs to grow,
economic problems leading to budget cuts in the social sector
especially on basic health and education facilities and many
others. Therefore, the question of whether or not CDF has played
a role in making these facilities available and accessible in
delivering better services to both the health and education facilities
with high number of rural people turn out is of paramount
importance.
It is worth noting that CDF funded project of health and
education sector are meant to help rural communities, yet most of
these rural projects have been poorly implemented with nothing
substantial to show for the funds utilized (MoLGH, 2006). These
funds are meant to mediate social needs of rural local communities
in health and education sectors. However, the health and education
projects still remain elusive and fail to stand the test of time due to
the challenges of the actual implementation and lack of
accountability of CDF funds (Cf. Silvius & Schipper 2010). This
inability of the health and education projects to stand the test of
time may be attributed to the inappropriate resources utilisation,
mismatch of projects objectives and funders priority (government
priority), lack of community involvement among other challenges.
As partly alluded hereinabove first value statistical evidence
in Rufunsa district show that there are 24 health centres against
over 51,000 people and only 11 primary schools and 3 secondary
schools against the same population. Arithmetically, the pupil to
facility ratios are indicatively abnormal. This to some extent imply
some developmental conundrum of the area under review be it
whether the funding is low, inconsistent or abused to the extent
that it cannot meet the needs of the people. It is, however, well
documented that the children out of school in Zambia has surged
from 195,000 in 2015 to over 800,000 in 2019 (Lusaka Times,
2019) – a record which epitomises a troubled situation. As a matter
of fact, the National Assessment Surveys in vital subjects like
English and Mathematics at grades 5 and 9 levels indicate
repetitive and progressive low learner outcomes of far below
average benchmark of 40% across the board (World Bank, 2015;
ECZ, 2017) in Zambia. The country has also not been spared to
poor health services delivery to the extent that some maternal and
prenatal deaths have been declared by the Government of the
Republic of Zambia as public health emergency as 10 to 15 women
are being lost per week due to such pregnancy related
complications (Lusaka Times, 9th May 2019).
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2.9. Malpractices in the Management of CDF
In Zambia, Members of Parliament have CDF money
overspent, misappropriated and misapplied from the CDF bank
accounts. This leads to incomplete projects and lack of beneficiary
benefit. A case in point is the case of Rufunsa where about
K1.3million was fraudulently withdrawn and diverted by the
officials of the Ministry of Local Government and housing in
December 2013 (Zambia Daily Mail, 2015). Similar cases have
led some of the other MPs to lose or fail to retain their seats. This
further points out that the success of the fund is pegged on the
character and the commitment of the area MP to use the fund for
general development in his/her constituency as prescribed by the
Act.
According to Okungu (2008), a political analyst, 70% of the
constituencies have reported mismanagement, theft, fraud and
misappropriation and that CDF issues are of a political nature.
Ongoya and Lumallas, (2005) are of the view that, CDF has the
potential of being used by politicians to build their reputation in
their constituencies and mobilize political support. As it were, the
fund has no specific development agenda; hence, it stands out as a
political tool (Gikonyo, 2008).
2.10.
Community Awareness, Participation in and
Ownership of CDF Projects
Community participation in decision-making, planning and
action is a human right (European Sustainable Development and
Health Series: 4 (2002). An increasing number of citizens are
disillusioned with government and want to see more participatory
approaches to democracy. Community development and
community participation often works with specific groups of the
population, especially those that are marginalized and
disadvantaged. The actual process of participation can inherently
empower individuals and communities to understand their own
situations and to gain increased control over the factors affecting
their lives. This can, in turn, enhance people’s sense of wellbeing
and improve their quality of life. Health and Education for all aim
to give all people the opportunity of a high quality of life
throughout their life (ibid).
According to Paul (1987), community participation refers to
an active process by which beneficiary client groups influence the
direction and execution of a development project with a view to
enhancing their well-being in terms of income, personal growth,
self-reliance or other values they cherish. A study on factors
influencing the implementation of CDF funded projects in Garsen
Constituency, by Zena (2012) established that most rural projects
depreciated in their unfinished conditions and were therefore not
addressing the needs of the local beneficiaries. Zena (2012) noted
that some projects were started without involving the local
beneficiaries in their identification and prioritization, which
subsequently failed to solicit their support. From the Zambian
context, Caritas Zambia (2016), in agreement with the foregoing,
observed that community participation in the CDF projects, in
most cases, was not in line with the provisions of the CDF
Guidelines. This variance in the levels of participation has resulted
in partisan attitudes which tend to influence project identification,
selection and implementation. Since the projects are not
prioritized within the local rural communities’ needs, and also that
the CDF amounts are inadequate as constituencies are large in
geographical size, it is noted that the projects do not benefit the
rural communities (Caritas Zambia 2016). World Health
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Organisation (2002) commenting on both health and education in
improving the lives of rural people, indicate that rural
development in health and education sectors can only succeed
through concrete and effective community action. At the heart of
this process is the empowerment of communities, their ownership
and control of their own endeavours and destinies (WHO, 2002).
Thus, beneficiary participation offers new opportunities for
creative thinking and innovative planning and development.
In terms of community awareness and knowledge of CDF
funded projects, Caritas Zambia (2016), contend that community
awareness and knowledge on CDF is considerably unsatisfactory
in most cases and that elected constituent institutions can influence
individual members of the community to have increased
knowledge of CDF. The members of particular constituencies are
expected to be active in the implementation phase to ensure that
objectives of the project are met using resources allocated for them
within a given period of time (CDF National Management
Committee, 2004). Banda (2019) on the other hand indicates that
training in skills, awareness and knowledge of basic project
management should be emphasized in order to steer projects
effectively. Given the above findings, it is in order to suggest that
the government of Zambia through the minister of Health and
Minister of Education to strengthen project management
curriculum at all levels in the health and education ladder to equip
local community people with project management knowledge and
awareness that would help them obtain livelihoods from various
local projects.
Capacity building and training in rural communities about
CDF development projects to arouse awareness and knowledge is
of utmost importance. Training is a process by which individuals
gain knowledge, skills and attitudes that are helpful in shaping the
lives of the people. Imparted skills and knowledge are important
in solving emerging problems and challenges especially in health
and education (ZIPAR 2015:3-4, Banda 2019). Gitonga (2010)
enlightens that when the rural members of a society increase their
personal knowledge, awareness and management of resources,
rural sustainability and just distribution of resources will be
attained. Through the acquired knowledge, abstract theoretical
constructs are tested with real life challenges, hence the educated
always take control of events with courage. Education brings
about awareness and knowledge thus moulding the behaviour of
individuals into a desired state. This offers opportunities for
innovation and creativity necessary in addressing both current and
future challenges.

V. DISCUSSION
The previous sections have provided mosaic literature with
regard to the utilization of CDF for rural development with special
reference to education and health services, among others. There is
no dispute to the effect that these are the strategic social
institutions which bedrock the socio economic development of
society in all spheres of life.
From the literature analyses and expert judgement, there is
prima facie evidence suggesting that Rufunsa constituency has
developmental discrepancies and CDF management, utilization
and application inadequacies. This translates into a foregone
conclusion that the CDF resources have not equitably benefited
the local communities either directly or indirectly due to the fact
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that despite the population upswing, the constituency only has 11
public primary schools, 3 public secondary schools and 24 health
centres/clinics but without any district hospital. The schools in this
constituency have a number of schools unconnected to the national
electricity grid, high pupil to teacher ratio, pupil to book ratio
along with congested classes without enough water / sanitary
facilities and furniture. The clinics on the other hand lack enough
health personnel, medicines, maintained premises, among others.
These factors have made the development of the area to be
unsustainable.
On the other hand, it is clear that there is outright deviation
from the CDF utilization Guidelines by the implementers of the
fund in that while the guidelines require community participation
in the selection, planning, implementation and ownership of CDF
funded projects, this has been severally flouted. It also clearly
explains how the Rufunsa CDF (K1.3 million) was fraudulently
withdrawn and misapplied in 2015 by responsible officials in total
breach and disregard of community trust and fund utilization
guidelines. The participation, awareness, knowledge and
ownership by the communities of CDF funded projects are
paramount developmental ethos and principles which are
pedestaled on firm grounds for community developmental
sustainability.
VI. CONCLUSION
In the case of health and education facilities and service
delivery in Rufunsa constituency, the CDF committee should live
up to the CDF legal framework as injuncted in Act No. 11 of 2018
and the guidelines thereof by engaging the constituents in the
selection, planning, preparation and implementation of
development projects as they are the beneficiaries and owners of
the same. This will make the CDF resources bring about desirable
transformation through the health and education sectors in the
constituency. These issues also call for attention to address the
budgetary implications in facilities and servicing which foster
rural development in Rufunsa constituency.
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Abstract- This study assessed stakeholders’ compliance in the
prevention of examination malpractices in selected primary
schools in Solwezi district, North Western Zambia. Employing a
survey research design, the study population comprised all head
teachers, teachers and parent teachers’ committee chairpersons in
primary schools in Solwezi district. The sample size of the study
was 36 respondents which comprised 30 teachers; 3 head teachers
and 3 Parents Teachers’ Committee Chairpersons. These were
selected using stratified, purposive and simple random sampling
techniques. Semi-structured interviews and focus group
discussion were used as data collection techniques. The findings
revealed that lack of self-confidence in examinations, excessive
exposure to electronic gadgets by pupils and immorality among
teachers and learners contributed to lack of compliance in the
prevention of national examination malpractices. The study also
established that the net effect of lack of compliance in the
prevention of examination malpractices were irreversible loss of
credibility and grave consequences in future employment
opportunities. However, it was also found that provision stiff
punishment to culprits and good remuneration to examination
officers can help curb examination malpractice in schools.
Therefore, it was recommended that aggressive campaigns
educating all the stakeholders about the dangers of examination
malpractices needed to be mounted coupled with appropriate
policy change in the way examinations are structured such as by
integrating systematic continuous assessment programs ending
with final examinations.
Index Terms- Assessment, Compliance,
Malpractice, Prevention, Primary Schools.

Examinations,

has undue advantage over another thereby identifying as to who
really has acquired the necessary skills and knowledge. Maheka
(2015) points out that examinations are an assessment intended to
measure knowledge, skill, attitude, physical fitness or
classification in many other topics such as beliefs. An examination
could also be seen as one of the most objective techniques used in
the measurement of learning outcomes at all levels of education in
Zambia and the world over. The Examination Council of Zambia
(ECZ) conducts the examinations, evaluates the candidates, issues
mark sheets and publishes the results. ECZ has set rules and
regulations which set equivalent conditions for the examinations
so that there is fairness for all those taking the examinations. This
is because examinations provide discriminatory criteria for
individuals and society in the allocation of scarce opportunities in
the society.
Cheating in examinations has become a global concern.
Some see it as the outcome of the backwash effects of
examination. Examination malpractice in Zambia has attained a
frightening proportion and the malpractices are sophisticated and
institutionalized (Chileshe, 2010). Efforts by government
administration and stakeholders in the educational sector to curtail
the ugly trend have not yielded any fruit. The nature of
examination malpractice has resulted in high turnover of
incompetent graduates by institutions of higher learning. Due to
concerns on increasing cases of malpractices the Examination
Council of Zambia (ECZ) introduced measures to curb the
malpractices. While announcing the measures ECZ (2011)
observed that the council has put in place measures to curb
examination irregularities and ensure the credibility of national
examinations and certificates are maintained. However, the
compliance in the prevention of examination malpractices
seemingly is not adhered to by stakeholders.

I. INTRODUCTION

E

ducation is the foundation upon which technological and
national developments rest. It prepares the young generation
for future challenges and abilities on how to manage them. While
examination is a mechanism through which knowledge and skill
acquisitions are tested. Chileshe (2010) explains that examinations
are a way of ascertaining how much subject matter in a particular
field of study a candidate has mastered. Teachers and other
examination administrators have a role to ensure that no candidate

1.1. Statement of the Problem
Actions and practices that undermine the integrity of the
examination process pose a serious threat to the quality and
credibility of the students’ learning outcomes ECZ (2011).
Examination malpractices are an example of such actions that
threaten the integrity of examinations, and damage the authority
of those responsible for conducting them. Examination
malpractices are also a threat to the validity and reliability of the
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education system. They are harmful not only to the moral
development, but also the intellectual development of learners.
Examination malpractices are a serious and growing problem in
Zambia. They have become widespread to the extent that there is
virtually no examination without incidences of malpractice
(Chileshe, 2010). Statistics stipulate that 315 cases were recorded
in the 2012 grade 12 examinations compared to 267 cases in 2011
countrywide. As a result, some candidates had their results
nullified. Despite the nullification of the results, those who were
alleged to have assisted the cheating candidates were never
pursued (ECZ, 2011). On the other hand, the Examination Council
of Zambia (ECZ) in its 2016 briefing noted that Three Hundred
and Ninety Eighty (398) cases of examination malpractices were
reported. Of this number, Two Hundred and Twelve (212) were
reported for the 2016 examinations and One Hundred and EightySix (186) were reported for the General Certificate of Education
(GCE) in 2016 examinations. The examination body noted that the
malpractices in the 2016 examination year ranged from smuggled
un-authorized material, assistance during the examinations,
having prior knowledge of the examination and copying (ECZ,
2017). There are rules, guidelines and regulations by the
Examinations Council of Zambia (ECZ) in place to prevent the
occurrence of examination malpractices whether by candidates or
examination officers but there seems to be lack of compliance to
enforce the same especially at school levels. This necessitates the
need to assess the levels of compliance in examination malpractice
prevention by stakeholders at school levels.

II. LITERATURE REVIEW
Chileshe (2010) points out that Zambia’s education is
haunted with examinations leakages. This view is in agreement
with Maheka’s (2015) argument that cheating in examinations is
not new in Zambian schools and incidences of examination
malpractices in schools have become a major problem. Over the
years the system evolved based on examination as a means of
selecting a few Zambians to access other opportunities.
Furthermore, increased pressure from the community on pupils to
perform better in academics regardless of their abilities and
academic history encourage examination malpractices (Chileshe,
2010). Parents, guardians, teachers, and friends want to see their
wards get good marks during the initial years of their education in
the hope that they would go to college or universities and get high
paying jobs.
Eunice et al. (2014) conducted a study on ‘Effectiveness of
Examination Handling and Distribution Procedures in Curbing
Malpractices in Secondary Schools in Eastern Province, Kenya’.
The study sought to determine the effectiveness of the
examination handling and distribution procedures in addressing
the examination malpractices. A sample size of 511 subjects was
involved in the study. The study was conducted using descriptive
survey research design. Reliability of instruments was determined
using Cronbach coefficient alpha method. The study established
that the management of the examinations was dominated by the
male gender. Handling and distribution of examinations was
blamed for examinations malpractices. The researcher
recommended training for all personnel involved in the
management of the examinations
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Additionally, Oluyomi (2016) conducted a study on
‘Pragmatic Techniques of Curbing Examination Malpractices in
Secondary Schools in Nigeria’. Annually, the West African
Examinations Council (WAEC) withholds and cancels thousands
of students’ results as a result of examination malpractices. Causes
of examination malpractices were traced to students, teachers,
parents and examination officers. Low intellectual ability, poor
attitude to learning, peer pressure, crave for dishonest gains,
parental pressure and laxity on external supervisor’s part are some
specific causes. The resultant effects include loss of credibility of
certificates and blacklisting of schools. Recommendations were
made on pragmatic ways of curbing the menace. These include
personal determination, values education training, orientation for
parents, use of computer-based tests and biometric verification.
Furthermore, Chinyere (2014) conducted a study on
‘Curbing Examination Malpractices in West African Senior
School Certificate Examinations in Nigeria’. The study assessed
whether a student merits being promoted to another level. In
industries, experts in human relations and employment bureau
utilize tests in reaching a decision as to the employment of an
individual. Despite the strategic importance of examination or test
taking for diagnostic placement, classification and quality control
in Nigerian institutions, the integrity and credibility of public
examinations have been greatly eroded and corrupted with
increasing incidence of examination malpractice, trends in
examination malpractice in Nigeria, forms of examination
malpractice, causes of examination malpractice, efforts made to
eradicate examination malpractice and some recommendations
were made. The study concluded by pointing out the following as
curbing strategies: appointment of renowned clergies as
invigilators and supervisors, empowerment of teachers, less
emphasis on certificates and paper qualification, moral upbringing
of children, creation of learning friendly environment in schools,
employment of qualified teachers at all levels of education and
planting of secret cameras in the examination halls. Chinyere
(2014) further states that Indian education authorities rusticated
600 high school students for cheating during examinations and
educational authorities in eastern India took decision to expel the
students after images of family relatives and friends, scaling the
walls of a school examination center to pass notes to candidates
were broadcast on local television.
On the other hand, Adams et al. (2013) conducted a study
on ‘Stakeholders' Role in Curbing Examination Malpractice in
Nigeria’. This study looked into the roles of some stakeholders in
effectively curbing examination malpractices in Nigeria.
Examination as an instrument for decision-making, always create
fear and anxiety in the heart of the candidates and other
stakeholders, a major reason, why some candidates and some other
stakeholders engage in examination malpractices. To eradicate
this menace in our examining system, all stakeholders must jointly
fight against examination frauds. The suggested roles of the
stakeholders eliminating this menace are: the government should
introduce effective and comprehensive legislation, provide
stringent penalties against the use of unfair means in examinations.
The government should also ensure that anybody caught in the act
of examination malpractices is adequately punished irrespective
of his or her status or position in society. The various examining
bodies should collaborate to build large examination halls across
the nation. They should also collaborate with communities,
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government, and corporate bodies in building large examination
halls. Teachers should ensure that they adequately cover the
syllabi, work to their conscience by ensuring that they attend
school and classes regularly and endeavor to bring the content of
the study to real life situation with the use of relevant teaching
materials. Parents should provide all the necessary materials
including textbooks that will help improve students’
performances, pay unscheduled visits to their children to ascertain
whether they are making progress or not. It was equally suggested
that parents/guardians should establish a positive parent child
relationship with their children for the progress of their wards.
Achio, Ameko and Kutsanedzie (2012) conducted a study
on ‘concerns on issues of examination malpractices a case study
of Accra polytechnic: Examination malpractice contravenes the
rules and regulations set by examination bodies’. This research
looked at the forms, the factors and key players in examination
malpractices, as well as the consequences and measures to combat
this menace. Administering of questionnaires using random
sampling, and analysis of collected data were done. 90 out of the
96 sampled-staff in Accra Polytechnic responded. Results
revealed that most of the leakages came from candidates’ peers
(66.7 %). The common forms of examination malpractice included
writings on items (100%) and on candidates’ bodies (83.3 %).
From 2000 to 2011 the various forms of examination malpractices
increased from 5 to 12. About 37 % of the respondents had ever
been involved in a malpractice; and 94.5 % confessed that
examination malpractice is bad. There was no correlation between
the ages or gender and involvement in examination malpractices.
As students become more confident in their abilities to do well in
their examination, their need for cheating would be reduced. With
the high proportion of students who currently cheat, the
examinations suffer from lack of validity because high scores
could indicate either high ability or having sophisticated cheating
procedures, less examination malpractice would then increase the
validity of the examinations because students who perform well
on the examinations would be the students who would have the
highest ability.
Iqbal, Muhammad and Jangrai (2012) conducted a study
on ‘Teachers’ Perception Regarding Malpractices used in
Examinations in Urban areas of District Peshawar’. The study
aimed at investigating factors associated with malpractices used in
Secondary School Certificate Examination in the Urban Areas of
District Peshawar. The main objectives of the study were to gather
information from teachers about various cheating techniques used
in examinations and know main factors that force students to cheat
in examinations. Twenty (20) educational institutions for boys,
including public and private, were purposively selected from
urban areas of District Peshawar for the data collection.
Questionnaires were distributed among 60 teachers of sampled
High and Higher Secondary Schools in order to collect data.
Majority of the respondents agreed to the fact that students usually
use small chits as cheating technique in S.S.C. examination as they
considered it safer and easier to hide from the examination
conducting staff. The study further showed that the board officials,
colleagues of the duty staff (examination conducting staff), fear of
stopping of annual increments, pressure from the higher authority,
poor standard of teaching, parents, and well reputation of
institutions were key factors responsible for cheating in Secondary
School Certificate Examination in urban areas of district
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Peshawar. An encouraging aspect of the study is also that the
principals of the institutions were not involved in this unfair
activity.

III. RESEARCH DESIGN AND METHODOLOGY
The aim of this study was to assess stakeholder’s
compliance in the management of examination malpractices in
selected primary schools of Solwezi District. To this end, this
study adopted a qualitative research design because it allows
human beings make sense of their experiences, design the process
of meaning and explain how they interpret their lived experiences
(Merriam, 2009). It also empowers the researcher, as in this study,
to be the primary instrument for data collection and analysis
(Creswell, 2009). Precisely, a descriptive survey design was used
incorporating interviews and focus group discussions (FGD) as
data collection tools. These data collection techniques allowed for
triangulation, ensured validity and trustworthiness of the
investigation (Flick, 2014). In line with the argument that using
only one focus group discussion leads to inhibition of acquiring
the much needed alternative views in relation to the subject under
investigation (Nieuwenhius, 2007), data were collected from three
six-member focus groups. It involved obtaining information
concerning the current status of a phenomena to describe ‘what
exists’ with respect to variables or condition in the situation
(Cohen et al, 2012) and understanding of human activities
(McMillan & Schumacher, 2010). Such understanding is not
pursued as an end in itself but as a means to an end in highlighting
significant problems thus improve on practice. This is in
agreement with the aim of this study and justifies the use of this
design. Purposive sampling was considered appropriate as all
three schools had similar experiences. The assumption was that
their knowledge on examination malpractice was comparable. The
sample comprised three head teachers of selected primary schools,
30 teachers and 3 members of the PTC. The number of
malpractices per school were used as a basis in selecting the
school. Thirty (30) teachers were picked at random. Lottery draws
were used to get a wider representative sample of participants and
everyone with similar characteristics in the sample had an equal
chance for being selected. To achieve this, a list of all teachers in
three selected schools were generated using each school staff
establishment. From the lists, stratification and simple random
sampling were used as techniques to obtain 10 teachers per school
to add to the 30 sample size. Pieces of papers were numbered from
one up to the last number of teachers per school then folded and
thoroughly mixed in a box. Raffle draw was conducted in which
only those who picked numbers 1 to 10 constituted the sample per
school. This sampling method was significant in this research
because it gave every teacher in the selected schools an equal
opportunity to be picked (Patton, 2015).
Data was analysed using computer assisted qualitative data
analysis software (CAQDAS) as well as Tesch’s open coding
method (Vogt et al, 2014:26). This approach involved the use of
inductive processes of examining, categorizing, and comparing,
synthesing and interpreting data for credible explanations in
addressing the major aim of this investigation. These categories
were given names derived from the actual terms used by the
participants (Saunders et al., 2007). From emergent categories,
sub-categories were further recognized and defined. This method
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is in line with the view that qualitative data analysis is basically an
inductive process of dividing data into groups and determining the
meaning of each group of sentences for plausible explanations
(Creswell, 2012).Ethical considerations were given effect by
seeking permission to conduct the study from the North Western
Province Education Office and undertaking to maintain
anonymity, confidentiality, beneficence, informed consent and
privacy regarding the participants and their schools. The aim of
the study was explained to the participants and they were informed
that should they feel uncomfortable during the interviews they
were free to withdraw (Delport et al, 2016).

IV. FINDINGS
The analysis of data produced the following broad themes:
lack of self-confidence in examinations, excessive exposure to
electronic gadgets and immorality among teachers and learners.
For ease of discussion, these major themes are presented
separately below.
1.2. Lack of self-confidence in examinations by Candidates
All respondents indicated that the examinations were set
based on the content of the syllabus covered by learners in the
academic year. None of the respondents knew whether the
syllabus was adequately covered to consider learners ready for
examinations. Ironically, all the respondents who participated in
the study also did not know whether the learners who had passion
for school have high self confidence in the examinations both local
and national examinations. One respondent remarked:
Examination malpractice is common in schools because a lot of
learners lack self confidence in writing examinations without
cheating. This view was consolidated by another respondent who
remarked that learners were not serious with their education as it
used to be in the colonial times a trend that has caused the increase
in examination malpractice in schools. In a similar vein, the
teachers that were interviewed expressed similar views with the
head teachers that learners lacked self confidence in examinations
because most of the learners are never ready for examinations in
schools. The study revealed that in principle learners who had
passion for school have high self confidence in the examinations
both local and national examinations but in practice most of the
learners are never ready for examinations in schools.
1.3. Excessive exposure to electronic gadgets
Virtually all the respondents indicated that technological
advancement has contributed to efficiency and effectiveness in the
provision of education. Although the study found that
advancements in technology has positively contributed to
education, only a minority of the respondents indicated that
technological exposure has robbed them time to concentrate on
study. In this regard, one respondent remarked:
 Learners in most of the homes don’t study, where ever
you go you only see children playing with the phone.
 Learners have little time to study but devotes more time
to play with various gadgets such as phone, video games,
and computers.
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Clearly, if parents and teachers devised strategies to
encourage learners to study and prepare for examinations, there
would be reduction in malpractice. The most predominant reason
majority of respondents cited as reason for lack of quality time for
study was the excessive use of gadgets. Majority of respondents
indicated that learners have stopped using libraries in schools and
claim gadgets to be their libraries. However, it was further
revealed that instead of studying using their gadgets, learners
spend more time on YouTube watching videos and on face book
and WhatsApp chatting.
In view of the above reasons and a wide use of technology
gadgets by learners, the majority of respondents revealed that
learners lacked self confidence in examinations because most of
the learners are never ready for examinations in schools. This
gives credence to the perception of the majority of the interviewed
respondents that learners in most schools have a common trend of
not being ready for examinations because of excessive exposure
to the use of gadgets.
1.4. Immorality among teachers and learners
What appeared as the main barrier to effective
management of examinations is the general despondency of the
respondents regarding challenges posed by the teacher –learner
relationships which are a common feature in most schools. This
has also contributed to learners not putting much effort in their
studies. Not a single respondent felt there was anything they could
do, especially in discouraging teachers from interacting with
learners in their schools. The study revealed that many are times
when learners fall in sexual relationship with teachers who plague
to pay sexual favors with some learners in exchange with
examination leakages. Common statements that were expressed
are reflected in the following remarks:
 Some male teachers fall in love with the girl children and
demand sexual favours in exchange with examination
leakages.
 When such arrangements occur, learners tend to be lazy
in studying with assurance that they will be given
examination leakages by the friend teachers.
 Some teachers sell leaked examination papers to children
who come from well-to-do families. They then share with
other colleagues and friends.
Over all, the findings of the study revealed that peer
pressure, laziness and inadequate preparation, ease of access to
leaked examination materials, corruption, over enrolment in
schools, fear of failure, spoon feeding mentality, examination
oriented teaching were some of the factors that affect compliance
in the management of examinations malpractice.

V. DISCUSSION OF FINDINGS
The study revealed that the factors that contribute to
examination malpractices in primary schools are essentially
laziness, inadequate preparation, and poor remuneration for
teachers, school administrators and education officials. The above
factors tally closely with the findings of Ivowi (1997) in Nigeria.
The same study also revealed the following as the nature of
Examination Malpractices: smuggling answers into the
examination room, teachers aiding pupils, leakage, copying,
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substituting answers, impersonation, inflating marks for
practical’s and projects, supply of extra answer sheets by teachers,
favoritism and carelessness in marking by teachers.
Parental pressure is also a factor that all the respondents in
the research agreed as being significant in leading to examination
malpractices. This factor is quite complex in that it is governed by
multi-faceted motives. Firstly, most parents are aware that a lot of
candidates engage in examination malpractices. With this
awareness, these parents would not wish their own children to be
disadvantaged by their peers` seemingly excellent but fraudulent
results. The respondents also contended that some parents had an
almost obsessive desire for their children to attain what they
themselves failed to achieve. This category of parents are prepared
to go to any length, including sponsoring examination
malpractices to ensure that their children obtain excellent results
and then bask in the reflected glory. To the parents who engage in
these immoral acts, the fact that their children may be capable of
attaining good results unaided by leakages etc. is immaterial. It is
unanimously believed by all the respondents that the over
emphasis on academic results by both the government and society
has created a highly competitive environment in the whole
education sector. This inevitably creates pressure to excel which
may lead to the use of unacceptable methods and illegal practices,
sometimes with the full knowledge of education officials and
school administrators. All the respondents agreed that the practice
of examination oriented teaching does contribute significantly to
examination malpractices. This approach to teaching totally
disregards the need for the candidate to attain a deep
understanding of the content of the subjects. The teachers instead
focus on guessing or calculating the likely questions that may
come in the examinations. This compels the teachers, in their quest
to cover all the likely questions, to engage in examination
malpractices.
The habit of cheating also does not spare intelligent pupils
because genuinely studying to obtain better results is, without
exception, very demanding hence most pupils succumb to the lure
of cheating. This situation impacts negatively on the academic
progress of the pupils such that they are hardly ever ready for
examinations, forcing them to seek other means, often illegal, to
make up. Majority of respondents pointed out that fear of failure,
which affect both pupils and teachers is a serious factor leading to
examination malpractices. This arises due to a number of factors,
the most prominent being the inherent desire in a human being to
succeed. Each pupil looks forward to a successful career with a
well-paying job. Pride also causes fear of failure. In order not to
be viewed as a failure by friends and relatives some pupils will go
to any length to succeed in examinations. Even if it means
engaging in examination malpractices just to preserve their
reputation among peers and relatives.
As for the teachers, in order to avoid the shame of being an
under performer, they do engage in examination malpractices.
Stakeholders believe poor quality teaching, often leading to failure
to complete the syllabus, leads to examination malpractices. The
quality of teaching is negatively affected by inadequate facilities,
which is the norm in most public schools. Teachers who fail to
meet up to the authorities` required standard for getting a reward
end up employing other desperate means, often illegal, to boost
the performance of their candidates. The issue of limited places in
institutions of higher learning, resulting in only a certain
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percentage of pupils who pass to proceed to higher levels, is a view
advocated by the pupils as a catalyst for examination malpractices.

VI. CONCLUSION
The effects of examination malpractices according to the
research findings were promotion of laziness, compromised
education system in the country, misleading results, national
underdevelopment, encourages corruption, absenteeism by pupil’s
increases, pupils lose self-confidence and finally pupils lose
respect for higher authorities. This study revealed that staff and
students believe that examination malpractice and fraud is not a
major problem among higher education institutions. The
respondents highlighted that the major causes of examination
malpractice in primary schools could be fear of failure, inadequate
teaching and learning materials and inadequate preparation for
examinations. The most serious effects of examination
malpractice are increase in the production of half-baked graduates,
lowering of academic standards and lack of confidence in the
academic certificates. Other effects include breeding of a
generation of fraudsters and other social vices and the
discouragement of hard work among students.

VII. RECOMMENDATIONS
The proposed measures to curb examination malpractices
were also inferred from the responses in the interviews. The
measure to
help compliance in examination malpractice
prevention could be provision of measures such as extra security,
use of hi-tech methods, for example surveillance cameras to
monitor the goings on in the examination rooms; measures to
educate masses on dangers of examination malpractices; measures
to upgrade school standards all round i.e. infrastructure,
surroundings in general and teaching quality ; the efficient
management of the examination process and finally the
government, through the education system, not to rely only on
final examination results but to consider introducing continuous
assessments as part of final score and also to introduce more
practical subjects. This study has successfully re-affirmed the
findings by other researchers, as contained in the literature reviews
of various countries. There appears to be a distinct paradigm in all
the cases, revealing a corrupt system which is self-sustaining
because some of the people expected to guard against the vice
were also beneficiaries directly or indirectly.
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Abstract- This desk review study was purposed to analyse frantic
factors responsible for low retention rate among public primary
school pupils in Zambia. The study revealed that pedagogical,
school environment and socio economic factors were topping the
list on prohibitive drivers to children’s continuity with their
academic life beyond the 5th grade. Pedagogically, the study
enlisted discoveries of unqualified and untrained teachers
handling classes to the collateral damage of the education system
in general but the learners in particular as these personnel did not
have professional proficiency and passion to meet the learners’
needs cognitively, emotionally, socially and physically. Besides,
the school environment was deemed hellish as physical input
factors such as classrooms, books, sanitary facilities, desks etc
were not available in equitable quantities to guarantee service
quality and, therefore, motivation for learners. Socio
economically, poverty was among the prominent factors in
inhibiting learners’ effective progression in their academic radar
as most of the parents/guardians were unable to provide for
children’s basic needs including food, clothing (uniform), and
transport. Compounding the situation was the fact that
government’s policy interventions such as introduction of feeding
programmes, sponsorship of orphans and vulnerable children have
been negatively affected by the declining education financing
from government since 2016. The resultant effect overall is an
increase in the number of children out of school from over 195,000
in 2015 to over 800,000 in 2019.
Index Terms- Analysis, Factors, Low Retention Rate, Primary
Pupils, Zambia.

I. INTRODUCTION

G

lobally, governments are responsible for the education of
their citizens as well as the achievement of the intended
purpose of education as bases for peace, socio economic
development, harmony etc. (UNESCO, 2018). This is because
education is considered to be a panacea to socio economic
upheavals, among others. Zambia’s Education System consists of
early childhood education (ECE), primary, secondary and
professional or tertiary levels. The primary level, which is the
concern in this discourse runs from grades 1 to 7. For the majority
this is the basic form of education that is attained and paves a way
for future achievements in the academic life of the young children.

In addition to the formal system, there is a non-formal education
system that operates to serve, among others, displaced persons,
school-aged children who have either dropped out of school or
have never attended formal school, geographically isolated
children, street and working children. The concept survival rate
entails knowing the number of pupils who will complete the
primary level of education up to the 5th grade. This rate is
calculated using the constructed cohort system and forecasts the
likelihood that a pupil will survive to a grade assuming the current
pattern of dropout and repetition rate (Cameron & Laurie, 2005).
This rate is necessary in the education sector as it helps policy
makers in the education sector know at what level they are facing
challenges in terms of primary education. However, there are
factors that account for low survival rate in public primary
schools’ pupils and these range from those factors that originate
from the school teaching program, the school environment itself
as well as the society in which those pupils live. Hence this
delicate level needs more attention from both the government and
other stake holders as it impacts more on the future development
of a country. However, there are many challenges encountered in
this stage which in worst scenario leaves the education of the child
compromised or halted. In their study, UNICEF estimated that
68.8% of pre-primary age children were out of school in 2014,
which leaves much to be desired as it hinges also on the moral
fiber of the Zambian society. It is, therefore, important that the
factors which contribute to such be identified and approached with
the tools necessary for the development of holistic education
system. Zambia has been affected by such factors which has led to
low survival rates of primary school pupils and this impacts
negatively on the education of the young population of the
country, thereby leading to slow development of the nation.
It is noteworthy that the Government of the Republic of Zambia
has put up sufficient policies, standards, instruments and
domesticated international conventions aimed at guaranteeing
quality education in the country but there seems to be some
pertinent factors which pull out of schools these children between
grade 1 and grade 5.
1.1. Problem Statement
The educational sector faces challenges which in some cases
result in not fully attaining the intended goals. Among these at
primary school level is the low survival rate, which measures the
rate of whether a newly entrant pupil will complete lower primary
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level. Pupil retention in public primary schools remains the biggest
challenge because it is not certain whether pupils entering grade 1
will eventually complete lower primary level. This negative
progression rate has an impact on resources that are invested in
this sector. For instance, it was estimated that 84,880 pupils, or
16.7% of the total of 508,264 Grade 1 entrants in 2009 will drop
out before completing Grade 5 and the investment for them will
be wasted, (MOE, 2009). In terms of gender, the female survival
rate to Grade 5 was lower than that of male even though more girls
entered Grade 1. The number of pupils to whom investment will
be wasted is nearly 10,000 more for girls than boys (boys 35,476,
girls 45,150) (MOE, 2009). In Lusaka province, the figures were
higher in repetition rate, dropout rate and survival rate, whereas
transition rate was significantly lower than the average. There are
many factors which lead to such for instance attendance rate of
orphans has been lower than the children with parents by 10-15%
(World Bank, 2006). According to the research in Central
province, many orphans did not go to school every day and could
not concentrate on classes even if they attend because of hunger,
all of which resulted in low survival rate and high dropout (IOB,
2008). This process of pupils’ low survival rate is ongoing as most
of those who do not attend school are children who have enrolled
but who have crossed the threshold from regular attendance to
regular absence. The push or pull factors in both schools,
communities and households are among factor which lead into low
survival rate. This is an under-researched area, even though the
problem is prevalent. Knowledge around this can help illuminate
some of the complexities around it and bring new insights to
policy makers and educational practitioners as the number of
children out of school has continued to swell from 195,000
(Education Statistical Bulletin) in 2015 to over 800,000 in 2019
(Lusaka Times, 3rd May, 2019).
1.2. Study Objectives
1.2.1. Main Objective
To analyse factors accounting for low retention rates among
public primary school pupils in Zambia.
1.2.2. Specific Objectives
(i)
To assess pedagogical processes which lead to low
survival rate among public primary school pupils.
(ii)
To analyse the school environmental factors which
contribute to low survival rate among public
primary school pupils.
(iii)
To analyse social-cultural factors responsible for
low survival rates among public primary school
pupils.

II.

THEORETICAL REVIEW OF LITERATURE

2.1. Zambia’s Demographic Overview
The population of Zambia as at close of 2018 stood at 17.1
million people compared to about 3.45 million people at
independence in 1964. Partly because of the country’s high
fertility rate, the population is growing at a rapid 3.3 percent per
year resulting in the population doubling close to every 25 years
(Masaiti et al., 2018; World Bank, 2018; CSO, 2017). Zambia is
experiencing a large demographic shift and is one of the world’s
youngest countries by median age. The World Bank (2018)
projects that this trend is expected to continue as the large youth
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population enters reproductive age, which will put even more
pressure on the demand for jobs, education, healthcare and other
social services. In terms of age structure, the population under the
age of 15 years and below accounts for about 50 per cent while
those under the age of 35 years’ account for 70 per cent of the
Zambian population (Masaiti et al., 2018). In terms of figures,
8,158,011 are young people under the age of 15 years (4,094,205
males / 4,063,632 females), 8,876,572 are persons between 15 and
64 years old (4,461,085 males / 4,415,487 females), 435,888 are
people above 64 years (186,934 males / 248,954 females) (World
Bank, 2018) (CSO, 2017). In other words, the country overall has
a young population which makes the provision of educational
services to this population to be of strategic importance to
government (EFA, 2015).
2.2. Zambia’s Education Policy Frameworks
A policy is a statement of intent or guide to courses of action
meant to realize intended benefits. In other words, it is a strategic
use of resources in dealing with human challenges. The Zambian
education sector has progressively devised and implemented
various policy interventions in a bid to enhance service provision
and delivery to the satisfaction of clients. Policies are also
crucially important in helping monitor and evaluate intended goals
and objectives. Masaiti et al., (2018) highlight five as the major
policy documents from 1977 to date.
The first one being the Education Reform, Proposals and
Recommendations document of 1977. The major undertaking of
this policy was to try and address the distortions and deficiencies
of the colonial education system which trained Africans to serve
as labourers but failed to meet the needs of Zambians in the
context of the new social, economic and political dispensation. It
aimed to create an education system which met the needs and
aspirations of Zambians and functioned as a powerful instrument
for development of an independent nation (MoE, 1977). The
Ministry noted that ‘Education is a social institution which will
continue to reflect the characteristics of the Zambian society’
(ibid). From the spirit of the document, the ministry was aware
that the achievement of universal basic education would require
significant resources i.e. time, infrastructure, financial, material
etc. The policy also opined the need for additional classroom
space, teacher recruitment and consistent annual recurrent funding
as basis for meeting the demand for quality education.
The second document was Focus on Learning, which
concentrated on the development of primary education. It stated
that, ‘the basic national policy in the education sector is to provide
every eligible child with good quality education in Grades 1-7.
The policy aimed to improve access, equity and efficiency and
provide quality education through the rehabilitation of existing
schools, building new ones, training education managers and
procuring and supplying educational materials to schools. The
policy emphasized the need for broad-based resource mobilization
strategies to ensure its effective implementation (MoE, 1992)
(Masaiti et al., 2018).
The third and current education policy is the Educating Our
Future document of 1996 with its primary focus on quality,
efficiency, equity, revitalized partnerships, decentralization and
democratization. It aimed at ensuring that by 2015 every child
should have had access to nine years of basic education (MoE,
1996) and prioritised literacy and numeracy in schools as critical
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to meeting the policy’s blue prints. However, Masaiti et al., (2018)
regrettably state that this policy’s effective implementation has
met serious glitches as learner achievements are still very low. In
a bid to ensure accessibility, affordability, equity, relevance and
quality of education service provision to all eligible persons, the
government of the Republic of Zambia enacted a Universal Free
Primary Education Policy was envisioned to exponentially
increase equity, affordability, quality, relevance and accessibility
to education by all and promote socioeconomic well-being of all
citizens, and to achieve a good quality of life for everyone (Phiri,
2015; GRZ, 2002; and Ministry of Education, 2003).
In 2006, Zambia enacted a Vision 2030 which envisions the
country to be, “a prosperous Middle-income Nation by 2030.”
This document was declared as reflecting the collective
understanding, aspirations and determination of the Zambian
people to be a prosperous middle-income nation and has been the
accepted by successive governments to date as a standard of the
country’s progress, focus, actions etc. This document equally
recognizes the central role of education in achieving its blue print
objectives and gave strategic focus on what needed to be done in
the education sector in the exodus to the 2030 promised land. It
envisions among others, reduced pupil/book ratios, increased
enrollment rates, reduced gender parity index etc.
The foregoing indicated policy documents highlight the
country’s long and progressively engrained desire to provide
localized and quality education as a formidable foundation to the
country’s socio economic development. As a matter of fact, the
vision of the Ministry of General Education (MoGE) is to provide,
“Quality, Lifelong Education for all which is Accessible, Inclusive
and Relevant to an Individual, National and Global Value
Systems” (MoGE, 2019). With the current policies tilting more
towards accessibility, equity, efficiency and relevance, there is an
equal emphasis on the need for sustainable financing, among
others, in order to meet these education benchmarks. What is so
clear in the current policy is that the learner achievements during
the subsistence of this policy are very low, which claim constitute
a fundamental indictment and requires investigation for root
cause. While the policies, among others, purposed to ensure
provision of basic education by 2015, the picture on the ground
seems to suggest that the number of children out of school is on a
steady increase from 2015 (which is the direct opposite)
(ESB,2015, and Lusaka Times, 3rd May, 2019).
2.3. Exploring Low Survival Rate Factors
Admittedly, there are mosaic factors which could be
responsible for low retention rate among public primary school
pupils but this study focuses on three broad categories, namely:
pedagogical, environmental and social factors.
2.3.1. Pedagogical Process Factors
Research by Scheerens (2000) and Verspoor (2003) suggest
that in developing countries the inﬂuence of the school on pupil
learning is more important than the effect of home and other
external factors compared with developed countries. Changing
pedagogic practices suggest the need for powerful school-based
specialized development programmes as many teachers are
unprepared or underprepared to teach and thus developmentally
handicapped at the pre-service phase. Intervening at the school
level and classroom level is seen as being crucial in raising the
quality of primary education in Africa as ultimately educational
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quality is obtained through pedagogical processes in the
classroom. This is achieved through the knowledge, skills,
dispositions and commitments of the teachers in whose care pupils
are entrusted (Craig et al., 1998; Anderson, 2002; Verspoor,
2003). Therefore, managing the quality of classroom interaction is
seen as the single most important factor in improving the quality
of teaching and learning, particularly in contexts where learning
resources and teacher training are limited.
For example, evidence from Botswana (Arthur et al, 1996),
Kenya (Pontefract et al, 2005), Tanzania (Osaki and Agu, 2002);
South Africa (Chick, 1996) and Nigeria (Onocha and Okpala,
1990), shows that teacher– pupil interaction often takes the form
of lengthy recitations made up of teacher explanation and
questions, mostly teacher driven pedagogy, which places pupils in
a passive role and limits their learning to memorising facts and
reciting them back to a teacher, and this appears to have had little
impact on classroom practice (Anderson, 2002; O’Sullivan, 2004).
This can be demotivating to pupils as the routine do not promote
creativity and can add to low survival rate. Birdsall et al (2005)
question the quality of schooling systems in low–performing
countries, where the institutional and management challenges are
‘significant’. They describe institutions with high teacher
absenteeism; spending and investment which is unresponsive to
local needs and preferences; a lack of accountability and
incentives for performance. Hunt (2007) also describe the lack of
accountability and monitoring mechanisms in some schools.
Ghuman and Lloyd (2007) note how teachers once hired are
difficult to fire, meaning performance and attendance are difficult
to guarantee; and Hunt (2007) centers on a lack of monitoring of
policy in practice. Such vices and poor service delivery at schools,
such as teachers not being able to finish the syllabus, poor work
culture where less attention is paid to academic development of
pupils and low pupil teacher ratio where only a few pupils receive
attention for their school work result in less morale of pupils
towards academics. This can be a critical contributor to low
survival rate as this hinders the pupils learning phase.
In terms of human resources, research indicates that female
teachers often have an important impact on schooling quality for
female pupils (Colclough et al., 2000). However, the availability
of female teachers in some countries is low, and particularly in the
higher grades of schooling. For example, in (Colclough et al,
2000) research, some of the rural schools visited in Guinea and
Ethiopia had no female teachers; this is not uncommon. Schools
without, or with few, female teachers are often less attractive to
parents/guardians on the grounds of security of female students
and provides fewer role models to motivate female pupils towards
continued attendance.
School facilities, availability of resources, such as textbooks,
desks, blackboards have been noted to influence survival rate
(Brock & Cammish et al, 2000). The availability of (separate)
sanitary facilities is important for female preservation, particularly
as girls get older and start menstruation (Lafraniere, 2005). In
research by Colclough, only 5 of the 11 schools visited in Ethiopia
had latrines, and, of these, only one was separated for boys and
girls. This affect the education attainment for the pupils and has
been attributed to contribute to low survival rate observed in the
primary level of education. As these are basic requirement in the
school setup.
2.3.2. School-Environment Factors
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Despite embracing free primary education as early as 2002,
most of the countries have not achieved a hundred percent primary
school child survival rate to the last grade. An example of the
effect of policy changes on the completion rate is provided by
Zambia’s recent experience. In February 2002, the Ministry of
Education announced free primary education which was reenforced in 2019. In addition, it began the process of expanding
access to education in grades 8 and above. However, there were
still factors that negatively affected the learning of the pupils in
public primary school which can be attributed to the school
environment. A study by Manzo (2006) revealed that the
introduction of free primary education in some Sub-Sahara
African countries led to an increase in enrolment such that
classrooms in government primary schools were filled beyond
normal capacity. Additionally, (Duncan et al, 2003) contend that,
due to this rise in enrolment, the grants could not purchase critical
resources needed for effective teaching and learning. Moreover,
the grants were often and are still not released on time and are
inadequate. As was further noted in another study, for many
schools, the grants were still not sufficient enough to meet the
overwhelming needs and several schools reacted by raising PTA
fees at the upper basic school level (Grades 8and 9). Moreover,
IOB (2008) asserts that, “the pupil teacher ratio increased from
49:1 between 2002 and 2003 to 57:1 in 2005” In some cases, there
was congestion in classrooms with an average number of 77 pupils
per class. The pupil book ratio rose to 18:1 and six pupils could
share a desk and in extreme cases eleven children could use one
desk (Chengo et al., 2005). Additionally, grants could not meet
costs for utility services like water, electricity and security. To
make matters worse, many schools were not decided on what type
of fundraising ventures to embark on to raise additional funds. The
pupil performance in numeracy and literacy was and is still poor
with only 33% pass rate due to overcrowding. Such an education
environment is attributed to low survival rate as some pupils will
abscond classes due to their reasoning that they will not find
enough desk to seat on at school and the hash classroom
environment would bleed conflict as each pupil would seek
attention which the teacher is sufficiently unable to provide.
Clean environment leads to a sound mind, with budgetary
constraints and inadequate infrastructures such as toilets and clean
water in universal primary schools; one wonders whether with
limited budget, schools can have adequate facilities to make
conducive learning environment for the pupils, Lucie Galimak,
(2008). In similar studies in Uganda, in 2000, only 8% of all
universal primary schools had sufficient latrines for the pupils, and
only one third of these schools had separate latrines for girls. This
implies that 92% of all schools suffered from lack of latrines and
two thirds had no separate toilets for boys and girls. This has a
negative effect on the children’s survival in schools as many of
them drop out of schools due to sanitation related sickness, Lucie
Galimak, (2008).
A study by World Bank, (2006) stipulates that some of the
contributing factors to the poor performance and absenteeism at
primary level were: delayed disbursement of funds, inadequate
teaching and learning materials and desks, reduced pupil teacher
contact time, inadequate funding for bursary support to meet ever
increasing demand due to increase in the number of orphans and
vulnerable children and continued existence of classroom
congestion due to limited infrastructure and this has continued to
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compromise the quality of education, leading to poor quality being
seen as a major challenge. According to Orlosky (1984), adequacy
of finance and its effective management determines the way the
school is managed and whether or not the school will meet its
objectives. If finances from the government are not adequate, then
the schools are not able to procure all the necessary goods and
services needed to meet their objectives (Mobela, 2016) for a
conducive learning environment.
The government through education policies has been trying
to address the challenge by providing school facilities, improving
school infrastructures, supplying test and reference books and
allocation of teacher. Despite this effort of the government
actually what teachers do in their schools and classrooms depends
on how teachers perceive and respond to their working
environment. In a research conducted by Lucie Galimak, (2008),
noted that education’s content and teaching method should be
relevant and responsive to different circumstances and needs of
children. Teaching techniques, learning methods and materials
need to be child centered and appropriate for children. In addition,
teacher’s capacity, morale, commitment, status, income and
recognition to child right should be ensured (Theis, 2004). With
regard to most schools, this has been more of a myth than a reality
because schools are associated with threats such as, hunger,
corporal punishments, violence and insecurity of which they are
more pronounced in war areas, as a result, there is low survival
rate as children dropout of school since their security is not
guaranteed (Tomasevski, 1999).
2.3.3. Socio-economic Factors
Social factors which have contributed to this include
household income as schooling potentially incurs a range of costs,
both upfront and hidden. Household income is linked to a range of
factors: when children start school, how often they attend, whether
they must temporarily withdraw and when and if they will stop
schooling (Croft, 2002). Porteus et al. (2000), whilst describing
exclusions rather than whether the child will survive as per se,
paint poverty as ‘the most common primary and contributory
reason for students to be out of school’ and Hunter and May (2003)
call poverty, ‘a plausible explanation of school disruption’. For
example, Brown and Park’s research in rural China (2002) saw
‘poor and credit constrained children’ three times more likely than
other children not to complete primary school. If income levels are
low, children may be called on to supplement the household’s
income, either through wage-earning employment themselves or
taking on additional tasks to free up other household members for
work. This is more apparent as children get older and the
opportunity cost of their time increases. In Boyle et al, (2002)
research in some areas of Uganda and Zambia, the inability to pay
school fees meant children withdrawing from school for periods
of time, however temporarily. Also the fact that universal primary
education removed only school fees and PTA charges and left
intact other costs such as: exercise books, pens, pencils, uniforms,
clothing, lunch, building funds and labour for classroom
construction to be met by the parents (MFPED, 2002), it may
explain the low levels of accessibility and survival rate in primary
schools.
However, what is not assured is whether most children will
be able to able to attend school uninterrupted – not merely because
of ill health but also because they may need to work, and the
existing school does not motivate them or their parents to
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attend/send them to school. Attendance is erratic and chronic
absenteeism often the norm – especially for older boys and girls.
In other instances, both boys and girls also work before and after
school, engaging in a wide range of chores – domestic work,
sibling care, and filling water, (Vimala, 2008).
Community participation is one of the more misused and
misunderstood words in the development literature. Therefore, at
the outset, it is important to define community participation in the
specific context of primary education – referring to those parents
whose children are enrolled in government schools or those who
are participating from the margins (Vimala, 2008). In the specific
context of government school’s community participation should
ideally involve people who have little or no access to basic
education but have a greater stake in the school. However, these
are the very people who are the most difficult to reach out to. The
poorest are caught up in the daily battle for survival. From their
perspective, education that does not lead to any tangible or
intangible gain can be dismissed as being irrelevant. If children are
found in a community that views education with such lenses, there
survival at primary level is compromised as they lack motivation
or pushing parents or community member to ensure they stay in
school.
Child labor create pressure on a child’s time, for example,
children who combine work with school, depending on the nature
and volume of work, can have erratic school attendance, regular
school absences (Croft, et al, 2002) or increased instances of
lateness. Children living in slum areas or without permanent
residence may move frequently, often leaving school as a result
(Chitnis & Suvan, 2004). A full-time work schedule paired with
primary education for a ten-year old pupil cannot be sustainable,
nor can it be adequate preparation for successful passage of
examinations and transition to secondary school. The burden of
labour placed on pupils must be defrayed to enable pupils to
pursue an unhindered course of primary education.
The community is aware of the need for educating their
children yet the children are burdened with work before and after
school, during holidays and vacations – both household/domestic
and sibling care related chores as well as work outside the home
or in homebased occupations. This obviously directly impacts on
the learning abilities of children – especially when they put in long
hours every day. Most children in poor households do not get time
to revise / read their books – especially girls who are higher up in
the birth order. Given the nutritional status of poorest children,
energy levels are low and impact upon children’s ability to
concentrate in school. The impact of working and yet attending
school needs to be examined with reference to its impact on
learning outcomes.
Whilst being orphaned is often linked to an increased
likelihood of childhood poverty, this is dependent on the
household context and who then becomes the child’s care. Orphan
hood often exacerbates financial constraints for poorer households
and increases the demands for child labor, (Bennell et al. 2005)
and less opportunity to continue with education demands.
Research also indicates that school-aged children who suffer
from protein-energy malnutrition, hunger, or who lack certain
micronutrients in their diet do not have the same potential for
learning as healthy and well-nourished children (Pridmore, 2007).
Studies suggest that these children attend school less frequently,
are more likely to repeat grades, drop out early and fail to learn
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adequately due to poor levels of attention, low motivation and
poor cognitive function (Pridmore, 2007). Hence the problem of
low survival rate needs to be addressed so that the policy makers
can find ways of combating the issue for both proper use of
invested resources in education and for social development.
2.4. Theoretical Underpinning
Low survival rate is viewed generally as the possibility of a
newly entrant pupil in grade one to survive primary school-age
especially up to grade 5. The factors which lead to the survival are
associated with the school life that a pupil goes through especially
that he or she is at a dependant level and the decisions are being
made on their life. If the people responsible for the child’s
education are unable to identify factors that affect the pupil’s
academic up bring, there can be a misunderstanding as to why the
child switches from being interested in education or the poor
performance as a result. Theoretically, the child’s cognitive
development is at its tender stage and the decisions that he or she
makes will depend heavily on the current situations being
encountered. The study is anchored upon the human capital
theory, which stresses according to a study conducted by Mobela
Carlos, on impact of free primary education, and holds that the
well-being of a society is a function not only of the traditional
stocks of financial capital, labour and natural resources but also of
the knowledge and skills of individuals (Mobela, 2016). This
theory predicts that increased knowledge and skill will yield
improved economic outcomes for both individuals and societies,
especially in modern societies, where it is widely held that
knowledge and skill convey a greater economic and social
premium than in the past. It is from this theory that if low survival
rate in primary school pupils is prevalent, this will impact the
education sector negatively and the resources invested will not
yield the expected outcome just as is in a company, the capital
invested in the production is expected to yield returns. This theory
was also used by authors such as Adams Smith (1776) and Alfred
Marshall (1890), who concluded that ‘a man educated at the
expense of much labour and time may be compared to one of those
expensive machines and the work he learns to perform should
repay him the whole expense of his education, and also the time
and money spent on education builds human capital hence one
should be able to estimate the rate of return on such investment, in
a way similar to investment in physical capital (Mincer et al 1958).
By tackling these factors, the pupils at a primary level will be able
to crossover to secondary level and their invested resources
benefiting both the child and the nation at large. Economic
analysis has consistently shown that investment in education
brings higher rate of return than investment in physical capital
(Woube, 2003). Changes in the education arrangement of any
country must give due attention to the efficiency and effectiveness
of primary education. “The progression of pupils from admission”
in the beginning year of their study “until their successful
completion” of the cycle of education (primary or secondary)
reflects the degree of efficiency in that level of education
(UNESCO, 1983). It is therefore important to note that education
is the driving force behind any strong economy and a prerequisite
for social and economic growth. It creates opportunities and
provides societies with a better educated and skilled workforce
which is necessary for stimulating development (Govender and
Steven 2004). Hence there should be high completion level at
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primary level so that every citizen gains a chance to basic literacy
such as writing, reading and arithmetic’s for a better society.
2.5. Conceptual Framework
Accordingly, conceptual framework is a set of broad ideas
and principles taken from the relevant field of enquiry and used to
structure a subsequent presentation (Kombo and Tromp 2006). In
the ideal situation, all students admitted in the beginning grade of
the education level will reach the second grades in the following
academic year and continue until they complete that level of
education. But in reality “an alarming phenomenon in education”,
wastage (drop-out and repetition) obstructs this “ideal scheme”
(UNESCO, 1983). If all the pupils enrolled at entrant would
complete primary level, it would bring about productivity and
economic wellbeing of the citizens. However, this ideal situation
Independent Variables
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is unattainable especially in most developing countries, Zambia
inclusive, because of the resource constraint that most face. This
study conceptualises the prevalent factors as being lack of finances
to build enough educational infrastructure that are basic needs,
lack of proper curriculum developments that ensures efficiency
and effective learning structure and social economic factors that
young learners go through. In a nutshell, this study centres mainly
on the low survival rate and the factors that lead to this which are
basically classified as pedagogical processes, school
environmental factors as well as social factors. These factors when
studied will be able to demonstrate that the pupils inability to
complete primary level can be attributed to such factors and that
there is also a relationship among these factors (variables) and the
low survival rate of public primary school pupils.

Dependent Variable

Pedagogical Factors

Retention
Rate

Environmental Factors
Social Factors

Figure 1: Conceptual Framework
Source: Author’s Construction (2020)

III. METHODOLOGY
This was a forerunner paper (concept paper) developed
prior to commissioning of the main study. Therefore, it utilized an
analytical desk review as methodological paradigm to ascertain
data sets envisioned in set objectives while professional analysis
was the anchor of analytical frame for determination of review
outcomes.
IV.

RESULTS

Abridged Zambia’s Education Sector Status – Quantitative
According to the 2016 statistics, Zambia has 9,636 schools
(primary and secondary). Out of 9,636 schools, 91% (8,804) are
primary while 9% (832) are secondary schools. A total of
4,018,064 leaners were enrolled in 2015, representing a gross
enrollment rate of 120.8% at primary and 45.4% at secondary
levels. The efficiency and equity indicators suggest the need for
further strengthening of the general education system, especially
the low quality indicators that show low completion rates, low
survival rate, low gender parity index, low pupil-book ratio and
very low contact hours. Besides, over 250,000.00 pupils were out
of school in 2016 (Zambia Education Bulletin, 2016).
Furthermore, wide disparities exist between population strata, as
well as between urban and rural areas, particularly in education.
Despite the improvements made in education, huge challenges
remain in terms of education quality, relevance, internal
efficiency, and equity, as well as in the effectiveness and
efficiency of educational service delivery. For example,
notwithstanding the progress made towards UPE, an estimated

195,582 Zambian children were out of school in 2015 (World
Bank, 2015). Furthermore, the transition rate to upper secondary
education has fallen steeply, from 50 per cent in 2007 to 37 per
cent in 2014. The dropout rates are significantly higher for orphans
and vulnerable children (OVCs), students from poorer families,
and those attending schools in rural areas (Educating our Future,
2016). ZANEC (2018) states that the number of children out
school has now soared to over 762,000.00 in 2018 implying that
the country (752,614km2) has at least a child out of school per
kilometer radius, which is unprecedented. As at 2019, the number
of children out of school (COOS) increased to over 800,000
according to government statistics (Lusaka Times, 3rd May 2019).
The foregoing paragraphs paint a troubled situation in the
education sector seemingly compounded by a number of factors.
What is coming out critically is the fact that while government is
making frantic efforts to improve service provision in the sector,
the corresponding commensurate impact is almost non-existent as
partly epitomised by the upward surging number of children out
of school i.e. from 195,000 in 2015 to over 800,000 in 2019
thereby requiring necessity to probe the factors responsible for
such phenomena.
2.6. Factors Accounting for Low Survival Rate among
Public Primary School Pupils
Low survival rate is viewed generally as the possibility of
a newly entrant pupil in grade one to survive primary school years.
The factors which lead to these are associated with the school life
that a pupil goes through especially that he or she is at a dependant
level and the decisions are being made on their life. If the people
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responsible for the child’s education are unable to identify factors
that affect the pupils’ academic upbringing, there can be a
misunderstanding as to why the child switches from being
interested in education or the poor performance as a result. The
factors under focus in this regard are pedagogical, environmental
and socio economic within the spheres of the children’s academic
radar at this lower stage and these are enlisted hereunder:
2.6.1. Pedagogical Processes
Research by Scheerens (2000) and Verspoor (2003)
suggests that in developing countries the inﬂuence of the school
on pupil learning is more important than the effect of home and
other external factors compared with developed countries.
Changing pedagogic practices suggests the need for powerful
school-based specialized development programmes as many
teachers are unprepared or underprepared to teach and thus
developmentally handicapped at the pre-service phase. In the
QSQS Report (2015) by World Bank in Zambia, it came to light
that a number of teachers were not qualified to teach their
respective classes. About 22% of grade 5 school teachers have
GCE or lower degree qualifications. On average, rural teachers
have lower qualifications than urban teachers. In Eastern and
Muchinga provinces, approximately 40 percent of teachers have
GCE or lower education levels, which is a recipe for poor
pedagogical process competence and therefore learner outcomes.
As a proof of this qualification misnomer, teachers were tested in
2014 using the same examination questions that were put to their
students. Grade 5 teachers scored over 90 percent for
Mathematics, English and Life Skills (World Bank, QSQS 2015).
The study also established that teacher qualification has little
correlation with subject knowledge. At the primary level (grade
5), there is no difference in subject knowledge between teachers
with certificate and those with diploma or higher. Only in
Mathematics do teachers with GCE or lower degree score lower
for subject knowledge although the difference is not statistically
significant (ibid).
2.6.2. School Environment
School environment is of utmost importance in determining
the continuity of a new entrant pupil. It has to do with various input
factors which aid and motivate the learner to keep in school.
According to Hapompwe et al. (2020), some notable factors
responsible for the low learner performance have been identified
as inadequate trained teachers especially in Science and
Mathematics; inadequate teaching and learning materials for the
new curriculum; low teacher motivation and absenteeism; high
pupil teacher ratios; ineffective school management and
supervision; poor administration of the transfer policy for
teachers; and inadequate funding at school level. More
importantly, the process of recruiting teachers in public schools is
less stringent since it does not involve any interviews unlike is the
case with other public service employees. Thus, even less
competent teachers ultimately end up being employed due to poor
selection processes that are prone to corruption and nepotism.
Authentically, according to the 2015 Educational Statistical
Bulletin, the pupil/book ratios for both English and Mathematics
was at 4:1 in 2015. While the book ratios for Zambian Languages
and Life Skills was 5:1 and 7:1 respectively. The figures show that
there is little or in some cases, no difference at all in the pupil-to
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textbook ratios between urban and rural based primary schools.
Latest statistics indicate that five primary school students share
less than 1 textbook for each subject (1 for Mathematics, 0.9 for
English, and 0.9 for Science) and 5 secondary school students
share between 1 and 1.5 textbooks depending on the subject (1.0
for Math, 1.7 for English, and 1 for Science) (World Bank, QSQS,
2015). Additionally, the 2015 figures from the Educational
Statistical Bulletin show that learners in Grades 1-4 spend 3.9
hours in the classroom, while learners in Grades 5-7 spend 5.3
hours per day which are way too low. Schooling hours per student
are much more affected by the school’s location—urban or rural.
Worse still, this contact time is based on the scheduled learning
hours on the official school calendar and therefore does not
include time lost as a result of premature school closures, learner
or teacher absenteeism, examination period closures or time
allocated to sporting activities (ESB, 2015; World Bank, 2015).
2.1.1. Socio economic Factors
According to UNICEF, out of the 500,000 children who
were out of school in 2014, the majority were from poor families.
Rural children are again much more likely to be out-of-school with
almost a quarter (23 per cent) of primary age children not in school
compared to only 9 per cent in urban areas. Differences are even
more marked among socio-economic groups with out of school
rates of 26.9 per cent among primary school age children from the
poorest families compared to only 4.3 per cent among children
from the richest families. Children in Eastern, Luapula, and
Western provinces are particularly disadvantaged, especially the
girls in Luapula and the boys in Western with out-of-school levels
of 28.7 per cent and 31.4 per cent respectively. The national
average for the entire age group is 18.3 per cent but this masks the
fact that nearly a half of all 7 year olds and a quarter of all 8 year
olds are out-of-school, suggesting a large and widespread problem
with late entry (UNICEF, 2014).
It should be stated that the poverty levels in Zambia a so
high that they affect children’s ability to continue with school
owing to hunger, malnutrition, lack of school fees i.e. user fees
etc. In 2010, the moderate poverty rate in rural areas was 74
percent, more than double the urban poverty rate of 35 percent.
Because roughly two-thirds of the population lives in rural areas,
the countryside is home to 80 percent of Zambia’s poor. Rural
poverty is also far more severe: almost 90 percent of Zambians
living below the extreme poverty line are concentrated in rural
areas. This is largely an effect of uneven income growth in the
urban and rural economies. Rising incomes have been densely
concentrated among a relatively small segment of the urban
workforce, while high urban unemployment rates effectively
block the rural labor force from participating in the country’s more
dynamic economic sectors (World Bank, 2012). In absolute terms,
5.1 million Zambians were living in extreme poverty, with 7.9
million in moderate poverty in 2010, indicating still a significant
size of population under poverty. Among other factors prohibiting
effective progression of children with school include child labor,
state of being parented, segregation of roles between boys and
girls etc. (UNICEF, 2014). The lop-sided aspect of it all is the fact
that even siblings of these children who could be of help in their
education are trapped in unemployment cycle. According to the
World Bank Report (2015) in Zambia, the youth, aged between 15
and 24, account for more than 40 percent of the total population,
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representing a youth bulge, which may be translated into a
demographic dividend if complemented by economic and social
opportunities for the youth. While the youth constitute 30 percent
of the total labor force, their unemployment rate is more than 15
percent, which is almost twice as high as the average
unemployment rate of 7.9 percent. This means that of the
unemployed population of 459,132, almost 60 percent are the
youth aged between 15 and 24 (Zambia Central Statistical Office,
2013). One of the reasons for the high level of youth
unemployment is that the youth tend to lack the skills,
competences and attributes required by the labor market (Koyi,
Masumbu, & Halwampa, 2012).
It should be stated that the Government through the
Ministry of General Education with co-operating partners has had
measures to ameliorate or demystify the impact of poverty on
learners’ academic progression especially at primary school level.
Among the prominent measures were the declaration of free
primary education meant to remove the barrier of accessibility and
affordability. Besides, government initiated feeding programmes
and social welfare sponsorship packages for orphans and
vulnerable children across the country. However, empirical
evidence in Hapompwe et al. (2020b) study in Lusaka indicates
that government’s education financing to the education sector has
been on a steady downward declension from 2015’s 20.2% to
2019’s 12.2% of national budget against UNESCO’s 20%
threshold, ostensibly implying inadequacy in resources to meet the
above education necessities for smooth operationalization of the
sector and subsector alike. The study further unearthed
government’s inadequacies and inconsistencies in grant
disbursement to schools thereby leaving no financial resources to
sustain the operation of public primary schools which solely
depend on government financing for all termly expenditure. In the
other study by Hapompwe et al. (2020c) which analysed threats to
the sustainability of Free Primary Education, it was established
that withdrawal of donors’ education financing, population
upswing against static education expansion, economic recession
and financial mismanagement were key driving forces to the poor
quality education currently prevalent in the sector and subsector
alike.
V. DISCUSSION
The previous sections have provided global and local
literature with regard to the factors affecting low survival rate
among public primary school pupils. This section will further
provide some analytical insights on the phenomena.
Pedagogically, literature evidence from the Zambian
context has settled the existence of unqualified teachers who are
teaching in these public schools as per World Bank 2015’s Report.
This report also corroborates with the Teaching Council of Zambia
(TCZ) 2017 Report in which 498 teachers (391 from public and
107 private schools) were found with forged certificates and the
council lamented that these teachers were causing collateral
damage to the learners (The Mast Newspaper, 5th September
2017). Pedagogy is the ability of a teacher to effectively engage or
interact with his or her learners in a skilled, competent and
knowledgeable manner. This is the process which requires
professional proficiency psychologically, philosophically and
sociologically in order to effectively aid the children’s cognitive
development in a beneficial and motivational manner. As this is a
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delicate process, there is no way a non-trained teacher can carry
out such a mandate without negative repercussions on the learners
they he/she would generally be devoid of professional passion to
meet learners’ dynamic needs.
Closely related to the foregoing is the aspect of school
environment. The teacher’s professional training requires
necessary input tools to enable them execute their duties
professionally and competently. The World Bank QSQS Report
(2015) indicates unfortunately that in the survey of 268 schools on
text-book utilization, it was discovered that 84% of teachers used
text books while only 8% of learners used text books, which
displays a huge pupil/text book ratio. The study also discovered
high absenteeism rates among teachers, high pupil/ teacher ratios,
highly congested classrooms. This study’s findings also
corroborate with Hapompwe et al.’s (2020c) study in Lusaka
which found some classes having over 80 pupils per teacher;
shared sessions (fewer contact hours); poor sanitary facilities and
3 pupils per double seater desk. These factors cannot motivate
children to persevere with learning as it is debilitating and hellish.
The school environment should be a haven of rest for these
learners some of whom are from broken homes.
On the other hand, malnutrition, child labour and poverty
as socio economic factors need to be critically addressed if the
sector is to sustain its blue print of providing quality education to
all. Of course the challenge now has been the overall poor
performing economy which has thrown most families into abject
poverty with high inability to provide basic needs for their homes.
The levels of unemployment in Zambia are alarmingly very high
to the extent that production and productivity is thwarted among
the majority citizens. With this poor performing economy or as
government’s misprioritization of the education sector, the
education financing for the past six years on the roll has been
declining from 2015’s 20.2% to 2020’s 12.2% which corresponds
with the number of children out of school at 195,000 in 2015 to
over 800,000 in 2019. This is a sign that the underfinancing to the
sector has corresponding negative impact on the subsector service
delivery. As a matter of fact, there is evidence of government
imposing austerity measures including in the education sector in
which infrastructural investments have been thwarted due to debt
servicing and poor performing economy. This has implied reduced
classrooms against the 700,000 child birth annually (Masaiti et al.
2018). There is also evidence of grants erraticism and inadequacy
coupled with inconsistency in provision of OVCs sponsorship and
funds for feeding programmes, which has further compounded the
situation of children from poor households. Absence of
infrastructural investments means that children have to cover
longer distances to schools, with hunger and therefore
malnourished which directly works against their cognitive
development and greatly demotivates them.

VI. CONCLUSION
The equitable supply of trained teachers along with
physical input factors in public primary schools is of paramount
importance to maintaining a higher survival rate among public
primary schools. This should be augmented by an enhanced and
improved parents’ economy through government’s deliberate
efforts to ensure a conducive and supportive environment for
children’s quality education sustainability. Without a cautious
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policy intervention in which should include revitalised education
financing to the threshold, inclusive education quality will remain
a pipeline dream.
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Abstract— This study solves the accuracy problem of
each keyword when training Keyword spotting (KWS) in
non-aligned string results. This approach is called
Keyword Detection Accuracy (KWA), which has been
improved from the Levenshtein Distance algorithm, it is
used to evaluate the accuracy of keywords in KWS by
measuring the minimum distance between two strings. The
main improvement algorithm is to display the status of
each keyword in the training phase for predictive and true
labels. In this study, the model used for training is LIS-Net,
which is used in Speech Command Recognition. The results
of the model are significantly improved compared to
baseline models, and the results are displayed on graphs
that can see the accuracy of each keyword.
Keywords:
-

Speech Keyword Spotting; KWS;
Keyword Accuracy;
Keyword Spotting Accuracy; KWA;
Speech Recognition.
INTRODUCTION

The method of evaluating keyword accuracy is the goal of
this study. The objective of the KWS problem is to detect key
phrases in an input utterance. KWS has been developing for
many years, getting more attention lately with significant
algorithm advancement and quality. This research is inherited
and developed from previous research of the author [1].
Currently there are many research methods, using only Audio,
without labels [2]. The supervised learning method uses both
audio and labels, from the use of traditional methods [3], to the
basic forms of Deep Learning [4], and Deep Neural Network
Based types are of great interest [4]–[8], with different
methods of evaluating results, but all of them have not solved
the KWS results as a string. KWS can be classified into two
categories: classification and regression. KWS is classified into
binary classification and multi-layer classification.
The first type, multiple-class classification, the goal of this
type is to classify utterances into groups. Such as in game
applications, keywords are forward, backward, left, right, up,
down, etc. each keyword is an utterance in the data set with the
same length. In 2017, Google has created a dataset with a list
of these keywords, called Google Speech Command. This

dataset contains 35 keywords, each of them has one-second
long, classified into 36 separate groups [9]. With regression
type, a data set consists of utterances, with different lengths, in
each utterance that can be contained or not one or more
keywords in a given keyword list. True labels are strings, they
are not classified, and the position of each word in speech data
also unknown. KWS’s task is to check if the keywords are in
utterances, if they are, then which keywords. In essence, this
problem is similar to the Speech Recognition problem, but with
a much smaller set of word as keywords, the remaining words
are garbage [10].
The second type, binary classification, is usually a type of
wake-up word, applied in electronic products such as
smartphones and smart devices. Some companies are using this
type such as Apple with "Hey Siri", Google with "Hello
Google", Xiaomi with "Xiao Ai Tong Xue". In this type, it
usually only has one keyword, the length of the keyword has
little variation in speech data. The KWS’s mission is to find
out in an utterance that contains or not a keyword, so it is
classified into binary classification problem. For example, with
Google, a user said "OK Google, open Gmap", after the phrase
"OK Google" is detected, a connection will be opened so that
the device can communicate directly to a server, and then the
server will do the task in the end of the command that converts
"open Gmap" into text, understand the semantics and transfer
the command to the device to serve the user.
To measure results, in the classification type, there are
some methods to do, like confusion matrix, including true
positive (TP), true negative (TN), false positive (FP), false
negative (FN) and measures based on those values [11], in
article [12], they used this method to present the results. Based
on these methods, a model based on parameters is evaluated
such as true positive rate (TPR), true negative rate (TNR), false
positive rate (FPR), false negative rate (FNR), accuracy
(ACC), F1 score. With these methods, it is easy to calculate the
confusion matrix, but this method cannot apply to string
results, because when only one-character changes, the
comparison result is no longer accurate. In the regression type,
there are some system assessment measures such as: Word
Error Rate (WER), Token Error Rate (TER), Character Error
Rate (CER), Word Accuracy (WACC). Speech Recognition
(SR) accuracy measurement is mainly based on Word Error
Rate (WER) [13], it is calculated based on the Minimum Edit
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Distance algorithm, and calculations based on unit of word.
WER is an effective tool to compare and evaluate the accuracy
of different systems as well as the improvement of a system. In
KWS, the concept of TER is also used, instead of using WER,
it uses each keyword (possibly containing multiple words) as a
unit of calculation. CER is used similarly to WER, but the unit
of measurement is based on characters. These methods can
evaluate the system accuracy, but if a systems with zerosresource is developed, we will need more information, such as
the number of utterances of each keyword, the accuracy of
each keyword, the ratio between accuracy and the number of
utterances (because of some languages, like Chinese, there are
variation, changing the pronunciation according to the words
standing next to each other), if using WER only, it is
impossible to know exactly.
There are several methods for evaluating the KWS system
based on accurate and inaccurate prediction calculations of
predictive labels with real labels such as Term Weighted
Values (TWV), Maximum Weighted Values (MTWV)[14]. In
paper [15], they used Actual TWV (ATWV), they only
consider whether or not the keyword is in the predictive label.
In the article [16], they used 𝑃@𝑛 method to present results of
top n keywords. In the article [17], they introduced the DR/FA
evaluation method for telephone speech, these methods can
evaluate the models, but still evaluate the accuracy of entire
keyword set, so the problem of estimating the accuracy of each
keyword is still unresolved. it is hard to know how many
keywords have correctly predicted, not predicted or missed,
when the output of KWS model is a string and when training,
only accuracy of entire data set is calculated, by calculating the
minimum string distance of predicted labels by true labels.
When studying the evaluation method of KWS problem, we
found that it is difficult to measure the accuracy of each
keyword on predicted results. Because KWS model returns the
results as strings, so it is difficult to determine the accuracy in
percent of each word. But this analysis is necessary, allowing
us to know the distribution of each keyword in the dataset,
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especially with words that have multiple pronouncement ways,
mutations and modifications as in Chinese or dialect in other
languages, for example, see Table 1.
Table 1. Chinese characters, when reading and writing
differently
Character (write)
不行
不变
不爱

Pingyin
Bùxíng
Bù biàn
Bù ài

Read/say
→ Bùxíng
→ bú biàn
→ Bú ài

The more variation, the more data is needed for a keyword
during training. Evaluating a KWS model is to evaluate the
accuracy of predicted outputs compared to the true labels in the
form of string. This study focuses on solving this problem.
Different from the existing assessment methods, the objective
of this study is to provide a method for calculating the
accuracy of each keyword in the output sequence of the
Regression problem. Proposing a method to display the results
on a new chart type so that we can observe the number of
keywords in the data set, the number of correct predictive
keywords, false predictions and unpredictable, that’s also the
reason because the name Keyword Accuracy is selected.
THEORY
In this section, several methods will be studied so that they
can be compared. As mentioned above, existing method of
expressing results can be classified into two categories,
classification and regression. Classification type is easily
calculating results into confusion matrix parameters such as
true positive, false positives, false negatives, true negatives.
The second type, regression, is a comparison between the
predicted string labels and the true labels that currently applied
by WER and the result is accuracy over the entire data set. In
this study, the regression model is focused for strings predicted
results.
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Table 2. Typically Used Error Rates and Their Synonyms
Name

Acronym

Formula

False Positive Rate

FPR

𝐹𝑃
𝐹𝑃 + 𝑇𝑁

False Accept Rate (FAR),
Fall-out

False Negative Rate

FNR

𝐹𝑁
𝐹𝑁 + 𝑇𝑃

False Reject Rate (FRR),
False Alarm Rate

True Positive Rate

TPR

𝑇𝑃
𝑇𝑃 + 𝐹𝑁

True Accept Rate,
Sensitivity, recall, Hit Rate
True

True Negative Rate

TNR

𝑇𝑁
𝑇𝑁 + 𝐹𝑃

True Reject Rate,
Detection, Rate,
Specificity, Selectivity

Positive Predictive Value

PPV

Accuracy

ACC

F1 score

F1

The first method, the confusion matrix and related
formulas, aims to evaluate accuracy in binary and multipleclass classification. To classify results, with binary classifiers,
predictive results is classified into one of the two classes that
are real positive cases and real negative cases; With multikeywords, the results are classified into n*n matrices with n
being the number of keywords. In a dataset, the number of real
positive cases is called condition positive (P), the number of
real negative cases is called condition negative (N). Since then,
the predicted results are classified into one of four categories,
accurate predictions include true positive (TP) and true
negative (TN), incorrect predictions include false positives
(FP) and false negatives (FN). From the predicted results, the
relevant results is calculated as in Table 2, equations obtained
from [18]–[20] [21]. Finally, we have methods to evaluate
results based on those formulas via receiver operating
characteristic (ROC) curves, e.g. TPR/FPR [22],
Precision/Recall [23], [24], False reject Rate/ False Alarm Rate
([25], [26]), False Negative Rate/Hourly False Positives [27].
The second method, 𝑃@𝑘. In the article [23], the accuracy
algorithm was used the formula (1) for evaluating method. The
returned result is the accuracy of top k keywords in the system.
| {𝑊𝑟 } ∩ {𝑘𝑊𝑝 } |
(1)
𝑃@𝑘 =
|{𝑘𝑊𝑝 }|
where 𝑊𝑟 is relevant words, 𝑘𝑊𝑝 is retrieved words, 𝑃@𝑘 is a
precision measurement. The result returns a number,
representing the system’s accuracy, for example, 𝑃@6 =
0.617

Synonyms

𝑇𝑃
𝑇𝑃 + 𝐹𝑃
𝑇𝑃 + 𝑇𝑁
𝑇𝑃 + 𝑇𝑁 + 𝐹𝑃 + 𝐹𝑁
2𝑇𝑃
2𝑇𝑃 + 𝐹𝑃 + 𝐹𝑁

Precision

The third method, TWV. Term Weighted Value (TWV) is a
measurement method of KWS system evaluation, introduced
in [14], illustrated by the formula (2) - (5)
𝑁𝑐𝑜𝑟𝑒𝑐𝑡 (𝜃)
𝑁𝑡𝑟𝑢𝑒
𝑁𝑖𝑛𝑐𝑜𝑟𝑒𝑐𝑡 (𝜃)
𝑃𝑓𝑎 (𝜃) = 1 −
𝑁𝑁𝑖𝑛𝑐
𝑇𝑊𝑉(𝜃) = 1 − (𝑃𝑚𝑖𝑠𝑠 (𝜃) + 𝛽𝑃𝑓𝑎 (𝜃))
𝑃𝑚𝑖𝑠𝑠 (𝜃) = 1 −

(2)
(3)
(4)

With:
𝛽=

𝐸
(𝑃 𝑟 −1 − 1)
𝑉

(5)

where θ refers to detection threshold, 𝑁𝑐𝑜𝑟𝑟𝑒𝑐𝑡 , 𝑁𝑖𝑛𝑐𝑜𝑟𝑟𝑒𝑐𝑡 refer
to the number of keywords correct and incorrect detections,
respectively. 𝑁𝑡𝑟𝑢𝑒 refers to the number of occurrences of
keywords in that utterance, 𝑁𝑁𝑖𝑛𝑐 refers to the number of
incorrectly detected keywords in that utterance, 𝑃𝑚𝑖𝑠𝑠 (𝜃) and
𝑃𝑓𝑎 (𝜃) denote the probability of miss and false alarm,
respectively. The cost/value ratio, C/V, is 0.1, thus the value
lost by a false alarm is a tenth of the value lost for a miss. The
prior probability of a term, 𝑃𝑟, is 10−4 [14]. Detection score is
greater than or equal to θ. The result of this method returns a
number to evaluate the system, such as TWV = 0.1962.
Recently some articles, such as [28], also use this measure
method to represent their results, and the value also returns a
number to evaluate the accuracy of their model. In order to
evaluate the number of keywords and their correlations, it is
necessary to do more in another way. This method can evaluate
the accuracy of the model, but in speech, it does not only
simply consider that True Label and predicted label contain
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which keywords but also consider the order in which these
words appear. So, the WER method is based on the Minimum
Edit Distance, which is still used in many speech recognition
systems. There are two other methods to calculate accuracy
based on TWV method of Actual TWV (ATWV) and
Maximum TWV (MTWV). ATWV uses actual decisions to
represent the system’s ability to predict the optimal operating
point given by the TWV scoring metric. MTWV is a TWV
value of θ yields the maximum TWV [14]. This method is used
by some studies such as ([15], [29]). The fourth method,
Minimum Edit Distance (MED). The Levenshtein algorithm
([30][31]) used to calculate the MED between two strings.
Suppose the two strings given for comparison are s and t, the
length of the strings is |s| and |t|, MED is calculated according
to the formula (6) ([31], [30]):
𝑀𝐸𝐷𝑠,𝑡 (𝑖, 𝑗)
max(𝑖, 𝑗)

𝑖𝑓 min(𝑖, 𝑗) = 0
𝑀𝐸𝐷𝑠,𝑡 (𝑖 − 1, 𝑗) + 1
(6)
=
min { 𝑀𝐸𝐷𝑠,𝑡 (𝑖, 𝑗 − 1) + 1
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝑀𝐸𝐷𝑠,𝑡 (𝑖 − 1, 𝑗 − 1) + 1𝑠≠𝑡
{
If 𝑠𝑖 ≠ 𝑡𝑗 then 1𝑠𝑖 ≠ 𝑡𝑗 = 1 and 0 otherwise, 𝑀𝐸𝐷𝑠,𝑡 (𝑖, 𝑗) is the
smallest distance of the first i characters of s compared to the
first j characters of t To measure the accuracy of a model,
Word Error Rate (WER) is used, calculated according to the
formula (7) [13].
𝑆 + 𝐼 + 𝐷 𝑀𝐸𝐷𝑠,𝑡
(7)
=
𝑁
𝑁
Where S, I and D represent the number of substitutions,
insertions and deletions, N is the number of words in the
reference.
𝑊𝐸𝑅𝑠,𝑡 =
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strong enough to calculate the accuracy of each keyword that
one or more keywords are inside a string; Displays the balance
distribution of each keyword in the data set. That is the
motivation for us to carry out this research. Moreover, this
study has provided a new way of displaying graphics, thereby
fully demonstrating simultaneous information. That is the
motivation for this research to be done.
PROPOSE METHOD
In order to obtain comparable results, in this study, LIS-Net
was used. The architecture of LIS-Net network is illustrated in
Figure 1. The input layer for 16 kHz raw wave data using to
create spectrogram image [32], the next numbers of blocks,
called the Light Interior Search block (LIS-Block), and a
classification block for creating the number of output classes
( 𝑁𝑐 ) are stacked together. Each LIS-Block is stacked by
number of LIS-Cores (core block of LIS network) and
enclosed by two convolutions followed by Batch
Normalization and activation layers. It aims to increase the
ability to learn parameters through intermediate layers. Each
output of LIS-Block is transited by a max polling block.
Unlike ResNet, LIS-Net’s architecture has the reduced width,
height and the increased depth of feature tensor after each LISBlock. In a block, the dimension of the LIS-Core’s feature
remains unchanged, but it is easy to change the number of
cores. It leads to change of network depth easily and can use
for different problems. The purpose of this design is aimed at
optimizing the network for each further specific problem.
Adjusting the width of the network between adjacent LISBlocks is done by two layers of convolution and max polling
[33].

In order to evaluate a KWS problem, we have four main
methods as mentioned above, but in all of them, there is no one
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N x LIS-Block

Dense

Conv2D_BN

MaxPool2D

Conv2D_BN

K x LIS_core

Conv2D_BN

CTC

Output

8x5x384

125x80x1

Global pooling

16000

Raw Wav (1s)

LIS-Core

Spectrogram

Figure 1. LIS-Net structure
𝑖
{𝑇𝑂𝐶

1..𝑖,𝑗

= 𝑀𝑖𝑛𝑠

𝑖𝑓 𝑗 = 0

𝑗
{𝑇𝑂𝐶

𝑖𝑓 𝑖 = 0
= 𝑀𝑖𝑛𝑠
𝑀𝐸𝐷𝑠,𝑡 (𝑖 − 1, 𝑗) + 1
{
𝑇𝑂𝐶𝑖,𝑖 = 𝑀𝑑𝑒𝑙
𝑀𝐸𝐷𝑠,𝑡 (𝑖, 𝑗) =
𝑀𝐸𝐷𝑠,𝑡 (𝑖, 𝑗 − 1) + 1
{
𝑇𝑂𝐶𝑖,𝑖 = 𝑀𝑖𝑛𝑐
𝑚𝑖𝑛
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝑀𝐸𝐷𝑠,𝑡 (𝑖 − 1, 𝑗 − 1) + 1
{
𝑖𝑓 𝑠𝑖 ≠ 𝑡𝑗
𝑇𝑂𝐶𝑖,𝑗 = 𝑀𝑠𝑢𝑏
𝑀𝐸𝐷𝑠,𝑡 (𝑖 − 1, 𝑗 − 1) + 1
{
𝑖𝑓 𝑠𝑖 = 𝑡𝑗
𝑇𝑂𝐶𝑖,𝑖 = 𝑀𝑒𝑞
{
{
𝑖,1..𝑗

In this study, we propose an algorithm that calculates the
accuracy of the model according to the keyword, with the
model output being a string of characters that can have
keywords or not and proposes a new method of representing
the results. This one is improved from the MED algorithm of
Levenshtein for the KWS problem. The output of regression
model is a string, to match the multi-lingual problem (like
Chinese and Vietnamese, completely different from the
structure of words). We introduce an algorithm in equation (8)
so called Speech Keyword Accuracy (KWA), to determine the
exactly editing position of each keyword, based on the MED.
To be compatible in multiple languages, each label will be
separated into a list of words, in Chinese, separated by each
character, in Vietnamese separated by space between words.
In the KWA algorithm in equation (8), the input is provided by
two lists s, t and a list output TOC (abbreviation of type of
changes), in which each element is equal, substitution,
insertion or deletion, denoted by 𝑀𝑒𝑞 , 𝑀𝑠𝑢𝑏 , 𝑀𝑖𝑛𝑐 and 𝑀𝑑𝑒𝑙 ,

(8)

respectively, each of them is a constant number. The result is
updated to a global variable, from there, accuracy of each
keyword is obtained as in equation (12), the accuracy of the
whole model across the dataset as definition in equation (13).
WER based on TOC also observed as in equation (7), where, in
each utterance, parameters is calculated as in equation (9)-(11)
𝑆𝑖 = ∑(𝑇𝑂𝐶𝑖,𝑗 == 𝑀𝑠𝑢𝑏 )

(9)

𝑗

𝐼𝑖 = ∑(𝑇𝑂𝐶𝑖,𝑗 == 𝑀𝑖𝑛𝑐 )

(10)

𝑗

𝐷𝑖 = ∑(𝑇𝑂𝐶𝑖,𝑗 == 𝑀𝑑𝑒𝑙 )

(11)

𝑗

Or 𝑊𝐸𝑅 = 𝑀𝐸𝐷𝑠,𝑡 /𝑁
This study also proposes a method to presenting results in a
graph to easily observe the accuracy of each keyword in the
keywords set. In Figure 2, The total number of each keyword
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occurrences denote as 𝑁𝑘𝑤 : 𝑁𝑘𝑤 = 𝑁𝑛𝑦 + 𝑁𝑐𝑝 . This
representation method tells us the overall WER of that system,
the number of keywords, the status of each keyword, how
many percent each keyword predicted correctly, correlation in
terms of number of keywords included in dataset and the
number of incorrectly predicted words and not yet predicted.
That information can be read along the vertical axis on the left.
According to the vertical axis on the right, the results in
accuracy as a percentage and WER can be observed, either of
which may be missing.

418

𝑁𝑛𝑦𝑖 = 𝑗 (𝑇𝑂𝐶𝑖 , 𝑗 == 𝑀𝑖𝑛𝑐 )

(16)

EXPERIMENTS AND RESULTS
To do the experiment, we selected two small database sets,
representing the low-resources languages, ViVos and
THCH30.
A. Dataset
THCHS-30 corpus. THCHS-30 corpus is an open speech
Chinese database [35], publicized in Openslr, for a total of up
to 30 hours for free of reading audios with labels, recorded in a
quiet room. To get results for the KWS problem, 10 keywords
are selected and implemented by taking 10 words with the
highest occurrence frequency in the entire data set to perform
the test. After selecting, we have the following keyword list:
KW = [的, 一, 有, 人, 了, 不, 为, 在, 用, 是]
(De, yī, yǒu, rén, le, bù, wèi, zài, yòng, shì)
ViVos corpus. ViVos corpus is an open speech
Vietnamese data set [36]. It includes 15 hours of voice
recording for ASR purposes. published by AILAB, VNU’s
computer science laboratory - Hanoi University of
Technology. The method of selecting keywords is the same as
on THCH-30 dataset, and the keyword list has been selected
including 6 keywords as:

Figure 2. Example of presentation of Speech Keyword
Accuracy algorithm
𝑁𝑢𝑡𝑡 : Number of utterances, 𝑤𝑖 (𝑖 = 1,2. . . ): predefined
keywords,
ACC: Model’s accuracy,
WER: keyword error rate of model,
𝑁𝑖𝑝 : Number of keywords incorrectly predicted (not in true
label),
𝑁𝑛𝑦 : The number of keywords not yet predicted,
𝑁𝑐𝑝 : Number of keywords correctly predicted.
During training, incorrectly predicted words can have many
reasons, which may be due to lack of data, imbalance in the
data set (in classification of images dataset or isolated speech
dataset maybe easier to identify than speech recognition
dataset). From here, in training process, we will be known that
which keywords is needed to prepare more training data so
each keyword can be balanced on WER with others. The
formula for calculating ACC [34] for each keyword (𝑎𝑐𝑐𝑖 ) is
given in equation (12), and global ACC can be calculate as in
(13).
𝑁𝑐𝑝 − 𝑁𝑖𝑝
𝑎𝑐𝑐𝑖 =
𝑁𝑐𝑝 + 𝑁𝑛𝑦

(12)

𝑁−1

1
𝐴𝐶𝐶 = ∑ 𝑎𝑐𝑐𝑖
𝑁

(13)

𝑖=0

where 𝑁𝑐𝑝 , 𝑁𝑖𝑝 , 𝑁𝑛𝑦 refer to number of correctly predicted,
incorrectly predicted and not predictable, respectively. N
denotes as the number of utterances in the dataset. Here,
parameters is calculated as equation (14)-(16)
𝑁𝑐𝑝𝑖 = 𝑗 (𝑇𝑂𝐶𝑖 , 𝑗 == 𝑀𝑒𝑞 )

(14)

𝑁𝑖𝑝𝑖 = 𝑗 (𝑇𝑂𝐶𝑖 , 𝑗 == {𝑀𝑑𝑒𝑙 |𝑀𝑠𝑢𝑏 })

(15)

KW= [Bật đèn, Tắt đèn, Kéo rèm, Đóng rèm, Mở cửa, Khóa
cửa]
These two sets of data will be used to train with LSTM-CTC
model based on [37], outputs of the model and true labels are
saved to calculate KWA and display results.
B. Presentation Method
Both ViVos and THCH-30 data sets are trained by LSTMCTC model, during training, the model is evaluated by CTC
loss, based on [37]. CTC loss does not show us how much the
accuracy of the model is, but it is possible to evaluate the same
model, the same data set, which training session has lower
loss, the weight is better. From there the training system can be
optimized, to give out the predicted results of the model and
combine it with true labels, calculate accuracy according to
each keyword and overall accuracy. The formula (12) and (13)
are used. The result of this step is shown on the graphic.
In Figure 3, we can observe, firstly, the number of each
keyword is small, and therefore, the difference between the
keywords is small, but the percentage is large. Secondly,
although the model of accuracy results is quite high, but the
percentage of incorrect prediction is also high, and finally,
observing WER and accuracy of the system visually, giving us
an overview of the model.
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WER or accuracy only. Despite many advantages, KWA still
cannot avoid such complex drawbacks. Only string data should
be used. In many cases it is not necessary to use an accuracy
rating to each keyword. This method can be applied to Speech
Recognition problem for almost zero-resource languages and
semi-supervised ASR, which will be our future research work.
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Abstract- Significant advancements have been witnessed in
health care services over the years but there is always some kind
of uncertainity associated with its adequate utilization. This
uncertainity is primarily due to less or limited knowledge of
medical health conditions and services among people. So, the
concept of “HEALTH LITERACY” could come to the rescue of
people and improve their knowledge to promote good health. The
objective of this review is to identify the need and importance of
Health Literacy and make an effort to highlight its effectiveness
in improving the overall health outcomes.
Index Terms- Health Literacy, Health condition, prophylactic,
self- management

I. INTRODUCTION

H

aving information about the health condition and utilizing
that information discreetly for the management of health
condition are two different things. Patients tend to have knowledge
about their health condition from different sources but this may
change their attitude about the gamut of disease. So, managing this
information properly for the betterment of health condition is
greatly needed.
Chronic illnesses have increased globally both in incidence
and survival (1).To lower this risk of increasing illnesses, it has
become imperative that people must be better informed from
trusted sources about their health conditions so that they can make
a better decision when it comes to health related issues and the
concept of ‘Health Literacy’ is seemingly serving this purpose.

II. HEALTH LITERACY
The concept of “Health Literacy” is relatively a new concept
and was introduced in the mid- seventies. It has been gaining
relevance since then to the extent that evidences show it as the
strongest predictor of a person’s health along with other social
determinants such as age, income, educational level, etc.
Health literacy, basically, refers to the cognitive and social
abilities that have a determining role in the motivation and
capacity of the individual(s) to access, understand and use reliable
information to promote and maintain their own health. It is directly
associated with the decisions one makes about its own health.
& Importance of Health Literacy:
Health literacy has a widespread impact on health and wellbeing. It helps people to live healthier lives. Given the sustained
increase in illnesses, health literacy has become one of the critical

factors in patient care. Many researchers have dedicated a series
of researches to the concept of “Health Literacy” and after
reviewing all these research papers, it was found that these
researches have one common key finding, that is, “Health literacy
is directly proportional to health condition”, which means, ‘Higher
the level of Health literacy better will be the health condition of
people and vice-versa’. Health literacy improves the competency
of people to screen information and use it for maintenance of good
health and reduce the life time risk of suffering from diseases
including infections and even chronic diseases like cardiovascular disease, kidney disease, cancer, etc. In addition to this, if
a patient is suffering from a particular kind of disease, health
literacy guides in its proper management.
If it is intended, to improve the health of people and lower
the incidence of disease and have better health outcomes then the
concept of Health literacy becomes an inevitable and
indispensable factor. In fact, studies from developed countries
have reported that Health Literacy verily exhorts people to uptake
preventive lifestyles and thus lower the prevalence of risk factors.
It is also associated with early diagnosis and better management
of chronic diseases and better long term treatment compliance (5,
6). So, health literacy promises effective engagement of people in
health related activities to better the health outcomes.
In addition, Health Literacy helps to:
 Recognize signs and symptoms of disease/
illness.
 Make appropriate use of prophylactic
(preventive) services including investigations,
medication, etc.
 Seek medical advice at proper time.
 Self- reporting of disease.
 Perform self – management of disease, which
includes;
Use of inhalers, oxygen concentrators, nebulizers,
glucometer,etc. correctly.
 Ensure proper self-care including proper diet,
hygiene, proper work conditions etc.
 Enrollment in health awareness campaigns,
free screening health camps, etc.
Further, Health Literacy not only helps people in obtaining
and retaining health information but also helps in developing
better and adequate understanding of complex information about
their health and health related issues. Therefore, it is particularly
important to identify the need and importance of Health Literacy
so that necessary actions and measures are taken to improve the
health of people across the globe.
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Some important measures to promote Health Literacy may
include:
1.

2.

3.

Facilitating face to face interaction
between people and health care
professionals by conducting awareness
campaigns, health camps, etc.
Effective communication between patients
and doctors, patients and nursing staff,
patients and social workers, etc.
Health Literacy could also be promoted
via videos, literature including articles,
research papers etc.

Health Literacy with special reference to Cancer Patients:
Several researches have been conducted worldwide on
Health Literacy among cancer patients. In these researches, Health
Literacy in cancer patients has been promoted as one of the
important strategies for delivering quality patient care and an
important factor for prevention and control of cancer.
Regarding conceptual models on Health Literacy in cancer
patients and its role in health outcomes, the work of Echeverri-etal (7) stands out, they define, “ Health Literacy as the ability of the
individual to search, understand, evaluate and use basic
information to take appropriate decisions regarding prevention,
diagnosis and treatment of cancer.” Among those with cancer
diagnosis, Health Literacy may affect understanding of the
diagnosis and associated treatment (9), thus affecting both the
quality of life as well as the survival. Also, in oncology, increased
survival, different forms of treatment and the management of their
adverse effects make Health Literacy even more important factor
in patient care.
Another research conducted on Health Literacy among
Carcinoma Prostate patients has shown that how low Health
Literacy is associated with 1.6 times higher odds of being
diagnosed at a later stage of prostate cancer and having an
.inadequate understanding of complex information about cancer
(11, 12). This research has further discussed how patients with
limited literacy obtain less information from cancer prevention
and control materials and how less likely they are to be screened
for disease, for example, a review of the literature has found that
low Health Literacy is associated with a lower probability
mammography screening (13,14). It has also been discussed that
low Health Literacy may hinder cancer patients’ ability to
understand consent forms, follow medication directions and
manage their disease (11,15,16). Keeping in view all this, the
concept of Health Literacy in cancer patients has become
indispensable. It has become indispensable for the fact that Health
Literacy not only helps to keep down the risk of not following
medication directions and proper management of disease but also
helps to have a proper control over disease. Also, due to the fact
that cancer is not directly observable, most of the times, and has a
multi-dimensional nature (7), it becomes cardinal that cancer
patients must have Health Literacy and are familiar with the
medical context so that they can adhere to the prevention and
treatment guidelines.
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III. DISCUSSION
Health Literacy is a new dimension in health care. The aim
of this review was to identify the role and impact of Health
Literacy as a potential factor in health care. It included the studies
that were conducted with an objective that supports the relevance
of the concept of Health Literacy in improving the health
outcomes. In the studies reviewed in this paper, it was observed
that although the focus was primarily on Health Literacy but none
of the articles have discussed it as a whole concept. There is
limited information regarding the definition, need, importance and
implications of Health literacy. In light of this, the aim of this
review included to present a simplified elucidation of the concept
of Health Literacy including its need, importance and
implications.

IV. CONCLUSION
In an attempt, to pre-empt the people from encountering the
risk of poor health, the understanding of the concept of Health
Literacy needs to be strengthened. It has been gaining importance
as one of the important factors in patient care. It has become one
of the important predictors of health along with socio- economic
status, education, etc. It may help people to lead a healthy life by
reflecting the importance of adopting a healthier life-style in terms
of diet, hygiene etc. Thus , also keeping a check on prevention and
control measures of disease. So, it is important to invest in Health
Literacy measures to combat the challenges posed by globally
increasing incidences of illnesses.
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Abstract: Radial and Ulnar deviation indicates distal radioulnar joint flexibility. It also is a reflection of the structure and
function of the carpal bones, ulnar, radius and surrounding ligaments. The radioulnar carpal joint is very important for hand and
wrist functions. This study evaluated the radial and ulnar deviation movements at the wrist at the wrist to ascertain if the range of
these movements were affected by gender, handedness, and a post-traumatic wrist in young adult males and females residing in
Rivers State. The study was a prospective research which utilized anthropometric measurements got with the aid of a goniometer.
A total of 200 persons, comprising one hundred females, one hundred males were measured and data extracted to excel sheet.
Statistical package for social sciences (SPSS, Version, IBM, Armonk, USA) was used to analyze the data. The results showed that
the angle of radioulnar deviation in females to that of males showed that the mean angle of deviation in females on both hands
was markedly increased compared to males and this was statistically significant (P-value > 0.05). Radioulnar deviation in both
right and left handed persons showed not statistically significant difference (P-value < 0.05). For persons with post traumatic
wrist no statistically significant difference in radioulnar deviation was seen for both hands when compared with that of apparently
normal male and females wrists (P-value < 0.05). From the findings, it could be concluded that females have greater wrist
flexibility than males as such wrist flexibility is affected by gender but not affected by handedness or post-traumatic wrists.
Keywords: Radioulnar joint, Flexibility, Gender, Handedness, Post-traumatic wrist, Rivers State.
INTRODUCTION
The distal radioulnar joint is important for hand and wrist function and the radioulnar deviation indicates distal
radioulnar joint flexibility. It also describes hand movements towards the ulnar and radius and characterizes the entire radioulnar
– carpal joint. Wrist joint flexibility is controlled by several bones and ligaments; the discuss articularis, the intercarpal ligaments
and the volar and dorsal radiocarpal ligaments. The head of the ulnar, the ulnar notch of the radius, the distal end of the radius,
and the lunate and scaphoid bones are also involved, whereas the styloid process of the ulnar and radius are responsible for
impedance of lateral and medial movements at the wrist. Movements at the wrist joint are also determined by the shape and
contour of contact surfaces and surrounding soft tissues.
The articular surface of the Ulnar, radius and carpal bones are engaged during many activities such as sports, manual
work and playing of musical instruments. These surfaces are also affected by different fractures, and the range of radioulnar
deviation indicates the flexibility of the radioulnar carpal joint. (Kitsoulis et al 2010). And since skeletal development is
influenced by a number of factors producing differences in skeletal proportions between different geographical areas, it is
desirable to have some means of giving quantitative expression to variations which such traits exhibit (Krishan, 2007).
This study, therefore sought to identify how certain factors like gender, handedness and a post – traumatic wrist affects
radioulnar deviation at the wrist joint.
MATERIALS AND METHODS
The subjects for this study were all residents of Port Harcourt, Rivers State, in Nigeria. Subjects for the study were
apparently healthy individuals. 100 males and 100 females with age ranging between 18 – 39 years, this was determined by
interrogation. Individuals who showed any form of deformity of the hand and wrist were excluded from the study and random
sampling method was used. The wrist dimensions measured were radial angle of deviation for right and left hand, ulnar angle of
deviation for right and left hand. Maximum radioulnar deviation was measured using the method as described by Kapandji with
the aid of a specially designed wooden goniometer (Kitsoulis, 2010). Only the maximum active (not passive) deviation was
recorded.
Data entry was done using Microsoft Office Excel Version 10 and Statistical Analysis done using the Statistics Package
for the Social Science Version 23.0. Data was presented in tables and charts. Results were extracted for the comparison between
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groups. T-test was used here to test for the significance of the study. Charts used to represent the mean radioulnar deviations for
all comparing groups, and P-value > 0.05 was considered significant.

Results
Right Ulnar Deviation (RUD) Among Comparing Groups
Variables
Mean angle of
deviation
Female
48
Male
45
Right handed person
46
Left handed person
49
Persons with Post-traumatic Wrist
46

Standard
deviation
11
8
12
4
9

Standard error

Mean angle of
deviation
51
47
49
54
53

Standard
deviation
9
11
9
4
6

Standard error

Mean angle of
deviation
35
35
35
36
33

Standard
deviation
7
5
5
7
10

Standard error

Standard
deviation
4
7
6
7
8

Standard error

Female
Male
Right handed person
Left handed person
Persons with Post-traumatic Wrist

Mean angle of
deviation
35
32
33
36
32

T-test Result
Female Versus Male
Dimensions Measured
Right Ulnar Deviation
Left Ulnar Deviation
Right Radial Deviation
Left Radial Deviation

T-tabulated
+1.96
+1.96
+1.96
+1.96

T-calculated
2.21
2.82
0
3.70

Conclusion
Significant P = 0.05
Significant P = 0.05
Significant P = 0.05
Significant P = 0.05

Right Handed Versus Left – Handed Persons
Dimensions Measured
Right Ulnar Deviation
Left Ulnar Deviation

T-tabulated
+1.96
+1.96

T-calculated
- 1.38
- 2.38

Conclusion
Significant P = 0.05
Significant P = 0.05

Left Ulnar Deviation (LUD)
Variables
Female
Male
Right handed person
Left handed person
Persons with Post-traumatic Wrist

Right Radial Deviation (RRS)
Variables
Female
Male
Right handed person
Left handed person
Persons with Post-traumatic Wrist
Right Ulnar Deviation (RUD)
Variables

1.1
0.8
0.9
2
2.3

0.9
1.1
0.6
2
1.5

0.7
0.5
0.4
3.5
2.5

0.4
0.7
0.4
3.5
2
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Right Radial Deviation
Left Radial Deviation

+1.96
+1.96
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- 0.28
- 0.72

Significant P = 0.05
Significant P = 0.05

Apparently Normal Female Wrist Versus Females with Post-traumatic
Dimensions Measured
T-tabulated
T-calculated
Right Ulnar Deviation
+1.96
0.78
Left Ulnar Deviation
+1.96
- 1.12
Right Radial Deviation
+1.96
0.75
Left Radial Deviation
+1.96
1.43

Conclusion
Significant P = 0.05
Significant P = 0.05
Significant P = 0.05
Significant P = 0.05

Apparently Normal Male Wrist Versus Males with Post-traumatic Wrist
Dimensions Measured
T-tabulated
T-calculated
Right Ulnar Deviation
+1.96
0.14
Left Ulnar Deviation
+1.96
3.16
Right Radial Deviation
+1.96
0.76
Left Radial Deviation
+1.96
0

Conclusion
Significant P = 0.05
Significant P = 0.05
Significant P = 0.05
Significant P = 0.05

Mean angle of deviation in females versus males
RUD, LUD, RRD, LRD,
Female =
Blue
Male
=
Red

GRAPH 1:

FEMALE VERSUS MALE (MEAN ANGLE OF DEVIATION)
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GRAPH 2:

RIGHT HANDED VERSUS LEFT HANDED PERSONS (MEAN ANGLE OF DEVIATION)

GRAPH 3:

PERSONS WITH POST TRAUMATIC WRIST VERSUS APPARENTLY NORMAL WRIST
(FEMALES)

GRAPH 4:

PERSONS WITH POST TRAUMATIC WRIST VERSUS APPARENTLY NORMAL WRIST
(MALES)

DISCUSSION
This study sought to identify factors affecting radioulnar deviations in persons within the age of 18 – 37 years. Radial
and ulnar deviation of both hands were compared among the different groups been studied.
Comparing the angle of radio ulnar deviation in females to that of males showed that females right and left hand mean
angle of deviation was markedly increased and this was statistically significant at P > 0.05. Only the mean right radial deviation
showed no statistical difference. Thus radio-ulnar deviation was affected by gender. This is unlike previous studies done by
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Kitsoulos where it was found that no statistically significant difference existed in the radioulnar deviation between men and
women.
Kitsoulis also found out that the radial and ulnar deviation at the wrist was not affected by handedness. This agrees with
findings in this study were radioulnar deviation in both right and left hand of right handed persons when compared to that of left
handed persons, showed no statistically significant difference (P-value < 0.05).
For persons with post – traumatic wrist no statistically significant difference in radioulnar deviation for both hands were
seen when compared to that of apparently normal males and females (P-value < 0.05) and this included all wrist deviations in the
comparing groups. Like studies done by Kitsoulis radial and ulnar deviation at the wrist are not affected by previous fracture or
inflammation. The findings for this study and that done by Kitsoulis tend to contradict those of previous studies done by Tornvall
et al, were it was found that a history of inflammation or fractures to the wrist reduced radioulnar deviation each by
approximately ten (10) degrees. In all, the mean radial deviation for the present study was 34 degrees, whereas the mean ulnar
deviation was 50 degrees to the nearest whole number. Like other anthropometric parameters it is worthy of note that differences
in the measured dimensions that occurred will also occur between members of the same population as well as people occupying
different geographical locations and also among different races.
The disparity in the measured variables among males and females when compared with past studies could be as a result
of the distinct methodology used to ascertain radioulnar deviation. And in turn wrist flexibility. Also this study showed that in
both male and female groups comparing the radioulnar deviations of persons with post – traumatic wrist to those of apparently
normal females and males no statistically significant differences was noticed. Previous findings by Kazuki showed decrease of
approximately 10 (ten) degrees in radial and ulnar deviation of persons with previous collies fracture, inflammation and previous
arthrodesis. The differences in the findings when compared to this present study may be attributable to the fact that the present
study included a younger population of persons, in whom bone ossification may not have been completed or the effect of injury
severity will be less compared to older persons.
CONCLUSION
From the findings, females can be said to have higher wrist flexibility than males due to some anatomical differences
that may exist between men and women. No differences in wrist flexibility was seen between right-handed and left-handed
persons. Also a post – traumatic wrist does not affect radioulnar deviation and in turn wrist flexibility. Most likely, it could be as a
result of the young age group included in the study. In conclusion therefore, wrist dimensions can and should be incorporated as
standards for measuring the degree of body flexibility and more precisely wrist flexibility. And more so when it relates to
particular jobs where hand motion are greatly involved in accomplishing work speed.
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Abstract: This research work was aimed to analyze the spatial distribution of telecommunication masks and its adherence to
environmental standards and guidelines in mubi metropolis using geographic information system (gis). in nigeria, the fast rise in the
use of mobile telecommunication in recent years has resulted to a rise in the amount of mobile transmission masts being built near
resident’s areas and the mobile telecommunication industry has a tremendous impact on the socio – economic growth of Adamawa
state and nigeria at large. the objectives are to; identify and map out all the telecommunication mast located in the study area,
examine whether service providers observe all the necessary environmental standards and guidelines before location of
telecommunication masts, examine the socio – economic impacts of mobile telecommunication masts on mubi town and examine the
environmental effect of telecommunication masts location experienced by resident in the study area. coordinates of all the
telecommunication masts in mubi environment was collected and digitized using arcgis to create a visual map of point and polygon
features classes indicating the mobile telecommunication masts. buffer analysis was also carried to determine one of the whether
some of the mobile telecommunication met with the environmental standards and guidelines by ncc in locating mobile
telecommunication masts. the study revealed that 23 masts accounting for 74.2% of the mobile telecommunication masts violated
environmental standards and guidelines. lastly, the study also revealed that the mobile telecommunication masts has effect on the
environment thereby causing environmental pollution to its environs (i.e. emission of carbon monoxide). based on these findings the
study recommends that; the federal, state and local government should ensure to create enlightenment/awareness campaign to the
public regarding the health hazards/illness of residing near a mobile telecommunication mast. the ncc should follow the global trend
on recent findings about health implications of sitting base stations around residential neighborhood and ensures that international
safety standard is strictly adhered to by mobile telecommunication operators in the study area.
Keywords: Telecommunication, Database, NCC, Spatial Distribution, NESREA

INTRODUCTION

Telecommunications has been described as a technology for remote communication. Telecommunication masks tower consist of a
body framework made of steel beams and materials with a concrete foundation approximately 25 to 55 meters in height. The
antennae, transmitter and receiver are installed on the body of the structure. These antennas obtain high-frequency radio waves from
cell phones. The range of these antennas ranges from radius as short as 1.5 to 2.4 km to distances as long as 48 to 56 km. Other
accessories are given to the energy source, all fenced either by block wall or steel poles and wire, depending on the service provider.
The region covered by each mask is overlap 144m2 (Ike, Adoghe, and Abdulkareem, 2014).
In the telecommunication world, GIS is used for network planning and development. The ability to layer information onto the earth’s
surface, complete with attribute data, allows engineers the unique ability to model and assess a network from the office. This saves
valuable time and reduces the number of trips (Wang 2010). Furthermore, the powerful automation capabilities offered by a GIS
increase the speed and accuracy of the network design process and can help reduce, and even eliminate, the downstream impacts of
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design-phase errors on cost and schedule during the network deployment phase. The skill level and design time involved in handproducing comparable designs would be significantly higher.
In Nigeria, the fast rise in the use of GSM in recent years has resulted to a rise in the amount of mobile transmission masks being built
in or near residential areas. According to the Nigeria Communication Commission (NCC), the technical specification for the
installation of telecommunications masks and towers dated 9 April 2009 and issued on 9 April 2009 shall be reduced by a minimum
of 50 meters from the right-of-way of all controlled access to federal and state roads / highways designated as freeways in order to
provide unobstructed flight. The range for setback shall also be 5 meters from any estate other than the fence (NCC, 2016). There
have been conflicts between the NCC and the National Environmental Standard and Regulatory Enforcement Agency (NESREA)
over the regulation of telecommunications masks. Both organizations have contradictory set-aside laws that should be observed by
telecommunications providers at the place of their base stations.
Most of the base stations are situated in close proximity to the landed estates in the metropolis owing to the existence of business
operations and those situated away from the residential buildings have been invaded by residence owing to demand for property and
an increase in population, among other factors. The inconclusive stance on the connection between the place of mobile
telecommunications masks on the environmental and socio-economic impact neighboring resident informs this study in the Mubi
town.

The 2016 Standards for Base Station by Nigeria Communication Commission in Collaboration with National Environmental
Standard Regulatory Enforcement Agency (NESREA).
The maximum height that may be approved for telecommunication tower in Nigeria is 150m. A tower more than 50m in height may
be approved by Nigeria Communication Commission (NCC) if the commission is satisfied that the increase height of tower: Will not
be detrimental to the public health, safety, will not have a substantial negative effect upon neighborhood as well as conformity with
the intent and purpose of the planning of the area and the general plan of the community and will not impair the obligation to comply
with any other applicable laws or regulations.
Structure: All telecommunications towers as well as guys and guy anchored shall be Located within the buildable area of the
property. Telecommunications towers in excess of 150m. in height shall be set back a minimum of 50m from the right of way of all
controlled access, federal and state road ways designated as freeways, towers shall be set the greater distance of 10m from any
residential or used property.
Tower to Tower Spacing: Tower in excess of 55m in height must be located at a minimum of 1km from any other existing tower in
excess of 55m in height.
World Health Organization (WHO) Criteria
According to World Health Organization (WHO) (2007) regulations for locating a GSM Base Station in Nigeria: that Mask should be
erected 10m from the perimeter wall (fence) of residential, where there is no perimeter wall (fence), a Based Station must be at a
minimum of twelve (12) meters and above from the wall of residential, educational, hospital, child care centers and nursing homes.
The organization also ascertained that Mask should not be erected on Agricultural lands because of its effect on the crops. These
criteria should be met for a GSM Base Stations to assume spatially sound located.
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Alternatively, a key to the sensitive locating, sitting and design of telecommunications equipment is an understanding of the area
landscape. The best opportunities for the sitting of masks are: Railway land, Recycling Areas, Waste water treatment works,
Industrial/General Business Areas, and so on. (Wang, 2007).
Telecommunication Masks and Environmental Effects
Significant concerns have been raised about the possible impacts of exposure to electromagnetic waves which is being emitted by the
telecommunication masks, in particular following the fast implementation of mobile telecommunications technologies. People living
around the base of the mobile telecommunications mask are generally more concerned about the potential risks associated with living
close to them (Wolf and Wolf, 2016). Several empirical studies have been carried out with regard to its impact and some of these are
examined the effects on exposure by animals and humans.
Magras and Xenos (2014) looked at effect of exposure by animals in which they recorded a progressive decrease in the amount of
rodent births subjected to radiofrequency. After five generations, snakes subjected to 0.168μW/Cm2 became sterile, while those
subjected to 1.053μW / Cm2 became sterile after only three generations. In the town of Casavieja (Avila, Spain). The problem became
so bad that the town council decided to disassemble the antenna. It was withdrawn in the spring of 2005 and pig miscarriage has since
stopped (Alfonso, 2009). In pregnant mice subjected to 27.12MHz constant waves at 100W / Cm2 during separate pregnancy phases,
half of pregnancies miscarried prior to the twentieth day of gestation compared to only 6 per cent miscarriage at non-exposed controls
and 38% of feasible fetuses had incomplete cranial ossification compared to less than 6 per cent of controls (Pearsson, 2010).
The Effect of Exposure by Human: Several medical reports have related radiation diseases emitted by telecommunications masks.
This revealed a case-by-case medical report to Mr. Afolabi Oyekanmi (who has a mask in his home) at the Ado Ekiti University
Teaching Hospital. It was evident that the location of a telecommunications mask too close to his home is harmful and dangerous to
his medical condition, if not the cause. The person was taken to the hospital accident and emergency unit in January 2011 with a
convulsion-related loss of consciousness complaint. The doctor concluded that he was not a renowned epileptic, diabetic, hypertensive
or asthmatic patient, In the same way, the physicians at the University College Hospital, Ibadan, related the emission of
electromagnetic impulses from masks situated near the homes of the Adebusola Ogundipe family of Ibadan to their ills. The health of
the entire family was said to be in risk. The matriarch of the family has a feeling of pain and tingling on her legs and has also been
diagnosed with leukaemia. Her kids endured loss of memory, dizziness and blood from their noses. It was clear that these conditions
were not coincidental; they were the consequence of certain environmental variables (Ogboru, 2015). Despite these allegations, there
is widespread science, epidemiological and medical proof that confirms that exposure to radiofrequency emitted from cell towers,
even at small concentrations, may have adverse effects on biological structures (Cherry, 2012). In a research conducted at the Berlin
Institute of Research, it was found that during the first 3-5 years of exposure, individuals suffer from sleep disorders, a decrease in
melatonin leading to immune deficiencies. From 5-7 years on, neurological issues become apparent with headaches, confusion and
memory loss. After 10 years, severe illnesses such as cancer have occurred and health harm has become irreversible.
Likewise, the University of Washington study says that one must consider the impact of long-term exposure when considering the
impact of radiation from wireless transmitters. Although the amount is small, it would be important if the impacts of radiofrequency
radiation were to be cumulative. Small doses that accumulate over a lengthy period of time will eventually lead to damaging impacts.
Children are said to be at biggest danger due to their unique vulnerability during pre-birth and post-birth developmental phases. More
than 100 physicians and researchers at Harvard and Boston University Schools of Public Health have identified radiation hazards in
cell towers, while 33 delegates from seven nations have declared cell phone towers "a public health emergency" (Kauppi, 2010).
Cell phone towers expose the public to unintentional, chronic cumulative radiofrequency radiation. Harmful small concentrations of
radiation can reach as far as a mile away from the place of the cell tower. A research involving approximately 1,000 patients in Naila,
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10251

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

433

Germany, found that the percentage of freshly emerging cancer cases was considerably greater among those who lived at a distance of
up to 10 years within 400 m of the cellular transmitter site relative to those who were living further away (Hart et al., 2012). Also, in
Austria, the study shows that people whose homes are 100 m or less from the base station had a greater rating in psychological strain
scales, a considerably greater concentration of alpha-amylase in their saliva, obsessive compulsiveness, anxiety and so on (Hutter,
Moshammer, Wallner and Kundi 2009). In addition to the emission of radiation, there is also an issue with the heat from the
transmitters, the smoke and the noise from the generators that power these installations. Heating impacts become meaningless when
the range from the microwave transmitter exceeds a few meters (Elieen, 2010). As telecommunications masks are located in Nigeria,
it is unsure how much of the heat population is suffering. Undoubtedly, smoke and noise are a familiar element for Nigerians.
Empirical work has also been carried out in Nigeria by scientists to demonstrate that mask sites have a comparative impact on
inhabitants. Onifade, Jeliliand and Asani (2015) revealed in their research in Ibadan that the undisclosed location of masks in the
Egbeda Local Government Area of Oyo State induced partial deafness, affected the reception of television / radio, and the diesel from
the generator also polluted the subterranean water around the mask sites, which could lead to water-based illnesses. Akintonwa,
Busari, Awodele and Olayemi (2009) studies conducted in Lagos have shown that closeness and length of mask radiation is directly
proportional to the risk impact. From the study, the majority of respondents remained close to the mask in the range of 1-50 m,
accounting for 31.5 per cent of respondents, 24 per cent in the range of 50-100 m and 18 per cent in the range of 100-1000 m, and the
average power density in the range of 200 m was 1.32±0.075mW / cm2. Akintonwa et al 2009, stated that most of the participants had
distinct symptoms, with headache being the most frequent symptoms comparable to other proven results. The writers also
demonstrated that there is an important connection between high voltage cables and the telecommunications mask to the health impact
of the participants.

Statement of the Problem
The establishment of more telecommunications infrastructure, such as the GSM base station, has raised some environmental concerns.
It has become part of the setting to see tall masks in various places around the nation. These masks, although useful, are thought to
have adverse impacts on individuals residing close them (Ayinmoda, 2015). The fast development in mobile phone use in latest years
has been followed by government concern about the health and safety hazards associated with microwave radiation and the negative
visual amenities of telecommunications masks (Santini, et al., 2013). To this end this research will look add the major environmental
standard and the adherence by the mask as will as the spatial distribution

The Study Area
Location and Extent
The study area lies between latitudes 10° 15ˈ 0ˈ and 10° 30ˈ 0ˈ North of the equator and between longitudes 13°15ˈ 0ˈ E and 13°30ˈ0ˈ
East of the Greenwich Meridian. Mubi town is the metropolitan headquarters of Mubi North and South Local Government Areas of
Adamawa State. This local government ware created on the 7th February 1996; the study area shares common boundary with Hong
Local Government Area to the west, Michika to the North, and with Cameroon Republic in the East (Figure 1).
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Figure 1: Study Area
Source: Dept. Geography ADSU

METHODOLOGY
Data Types and Sources
This research employed both the primary and secondary types of data. The primary source of data was involved the use of GPS
coordinate of the telecommuting mask and the secondary type of data includes the literatures which was collected from the previous
scholarly works and these includes related journals/publications, articles, textbooks, newspapers, thesis/dissertation and conference
papers.
Method of Data Analysis
The various data obtained for the study were analyzed using some relevant statistical techniques such as descriptive statistics which
include tables and simple percentages which were used to identify and map out all telecommunication mask located in mubi
metropolis. The database was imported into ArcGIS environment and the data containing the relevant vector Shape files were checked
in ArcGIS environment to create a visual map of point and polygon features classes. The X and Y coordinate of the facilities has then
automatically displayed the locations of all the base stations on the map. This shows the distribution of the facilities across the study
location and in examining whether service providers observe all the necessary environmental standards and guidelines before location
of telecommunication masks. To attain this objective the researcher, conduct a reconnaissance survey whereby all the
telecommunication masks in the study area and correlate the situation with the national standard.
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DISCUSSION AND RESULT
This section provides the discussion and results of all the data collected and analyzed from the area of study during this research
period. Which in involve the GPS coordinate of the telecommunication masks
Identification and Mapping of Masks located in Mubi Metropolis
A database of the telecommunication masks was created and the data containing the relevant vector Shape files were imputed into
ArcGIS environment to create a visual map of point and polygon features classes. The X and Y coordinate of the facilities has then
automatically displayed the locations of all the base stations on the map (Figure 2 and 3) shows the distribution of the facilities across
the study location as the locations of the telecommunications masks in Mubi metropolis. According to the locations of the mask on
Figure 1, it is therefore depicted that majority of the mask are situated at commercial, residential areas and administrative center
within the study area. This is based on the fact that marketing and trading have been dominant financial activities of the population of
Mubi town.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10251

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

436

Figure 2: spatial
attributes of GSM mask in Mubi metropolis
Source: Researchers Work
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Figure 2: Location of Network Mask in Mubi Metropolis
Source: Field Survey, 2020

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10251

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

438

A buffer analysis was conducted in order to obtain the second objective of the study as shown Figure 3. According to the buffer
analysis (proximity) module of ArcGIS carried out module of ArcGIS using the NESREA standard that residential building should
not be less than 10meters to network mask, it was discovered that out of 31 mask in Mubi metropolis only 8 out of the 31 mask were
located outside the buffer zone of 10 meter. This indicates that 23 mask accounting for 74.2% of the total violated the NESREA
standard and this mobile telecommunication masks include: NTA (Barama), MTN (Lokuwa), MTN (First Bank), MTN/Zain (Zenith
Bank), MTN (ATV), Federal Polytechnic (MTN), Kolere (Glo) and Shuware Garden City (Airtel) respectively as seen in Table 1.
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Figure 3: Buffer Analysis of Network Mask in Mubi Metropolis
Source:

Field

Survey,

2020
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RECOMMENDATIONS AND CONCLUSION
Recommendations
Based on the findings of the research, the followings are the recommendations suggested:
1.

The Federal, State and Local government should ensure to create enlightenment/awareness campaign be made to the public
regarding the health hazards/illness of residing near a mobile telecommunication mask.

2.

The National Environmental Standards and Regulation Enforcement Agency (NESREA) should rise up to their responsibility
of ensuring a safe environment for residents living close to these masks and the populace at large.

3.

The NCC should follow the global trend on recent findings about health implications of sitting base stations around
residential neighborhood and ensures that international safety standard is strictly adhere to by mobile telecommunication
operators in the study area.

Conclusion
This research reveals that Mobile telecommunication masks have posed negative effects on the environment and these negative effects
includes the noise, vibration and fumes generated from the standby power generators cause pollution to the environment. The engine
oil when changed from the generator also spilled out and pollutes that land around the environment.
The study also reveals that, Mobile telecommunication masks posed an effect on health of residents close to the masks and not only
residents living close to the masks but residents around these masks. The mobile telecommunication masks release electromagnetic
waves and this waves that is being released may causes short term memory, sleep disorder, increase in leukemia, partial deafening
headache, risk of brain tumor and speed of cancerous growth amongst others as stated by many authors.
In conclusion, this study has analyzed the environmental and socio – economic impact of mobile telecommunication masks on Mubi
residents, Adamawa State. The study had revealed positive impact of mobile telecommunication masks on the socio - economic
activities of the people in the study area. It has revealed that there is great environmental of this mobile telecommunication masks
both on the environment and health/illness of the residents living around these mobile telecommunication masks.
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Abstract- Functional properties of rice bran protein concentrates
prepared at different pH of extraction and precipitation were
measured. Their nitrogen solubility was measured over the pH
range 2 – 10 and in solutions of different ionic strength. Above
pH 5.0 the nitrogen solubility increased with pH. By increasing
ionic strength, nitrogen solubility decreased in the dispersion
medium of pH 9.0, but increased in the dispersion medium of pH
4.5. Bulk density, water binding capacity and oil binding
capacity varied slightly among the rice bran protein samples and
were lower than those of soy protein isolate. Emulsification
activities of the rice bran protein samples increased with
increasing nitrogen content. Emulsions of soy protein isolate
were more stable than those of rice bran protein samples.
Index Terms- functional properties, protein concentrate, rice
bran, soy protein isolate.

I. INTRODUCTION

T

he primary nutritional importance of rice bran protein has
been already recognized. Rice bran contained a plenty of
nutritional substances such as vitamins, minerals, essential fatty
acids, dietary fiber and other sterols [1], [2], [3], [4] [5], [6], [7].
The content of its essential amino acid were above the standard
required by Food and Agriculture Organization, United Nations
[8]. Han et al. [2] also reported that rice bran had protein
efficiency ratio, net protein ratio, net protein utilization, and
biological value of 2.39, 3.77, 70.7, and 72.6, which were as
good as those of animal proteins. Furthermore, its protein
digestibility was about 95%; it was similar to that of casein. Rice
bran protein could also exhibit a specific aroma and volatile
compounds of flavorings [9].
Nevertheless, in order to be acceptable in food application, these
good nutritional characteristics are not the only criterion. Rice
bran protein should also possess desirable functional properties.
Although a wealth of data on functionally of other plant proteins
has been published, literature on functional properties of rice
bran protein is still limited.
Methods to measure the functionality of food protein have been
reviewed by Foegeding and Davis [10]. As yet, there is no
standard method. Since the standard method has not yet been
found, it is helpful to use a well characterized food protein for
comparative purpose. In this study, soy protein isolate was used
as a standard reference protein.

This study was aimed to investigate the functional properties of
rice bran protein concentrate prepared at different pH of
extraction and precipitation.
The functional properties
investigated were nitrogen solubility in different pH and different
ionic strength of dispersion medium, bulk density, water binding
capacity, oil binding capacity, emulsification activity and
emulsification stability.

II. MATERIALS AND METHOD
1) Materials.
Rice bran (100 g) was extracted with 5 volumes of distilled
water and the slurry adjusted to pH 8.5, 9.0 or 9.5 with 1 N
NaOH. Extraction was carried out at 50oC for 3.5 hours in a
mixer (type R25, Franz Morat KG, GmBH and Co.,
Germany). Extracts were centrifuged at 1000xg for 10 min
at 25oC in a GS-3 rotor. Supernatants were decanted
through a glass funnel to remove small quantities of fat on
the surface of the supernatant. Extracted protein was
precipitated at pH 4.0 or 4.5 with 1 N HCl, and collected by
centrifugation at 1000xg for 20 min at 25oC. The protein
concentrates were re-suspended, washed with water,
neutralized, re-centrifuged as previously described, and
freeze-dried.
The protein concentrates obtained were
specified as shown in Table 1. Soy protein isolate, which
was used as a reference protein, and corn oil which was used
to determine emulsification properties and oil binding
capacity was commercially purchased from local
supermarket.
TABLE 1
SAMPLES OF RICE BRAN PROTEIN CONCENTRATE PREPARED AT
DIFFERENT PH OF EXTRACTION AND PRECIPITATION
No

Sample

1.
2.
3.
4.
5.
6.

85-40
85-45
90-40
90-45
95-40
95-45

pH of
extraction
8.5
8.5
9.0
9.0
9.5
9.5

pH of
precipitation
4.0
4.5
4.0
4.5
4.0
4.5
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2) Nitrogen Solubility
Nitrogen solubility of protein concentrates were determined
using a minor modification of the method of Zhang et al.
[11]. Samples (100 mg) were weighed directly into a 50 mL
centrifuge tube, and dispersed with 9 mL of deonized
distilled water. The dispersion was adjusted to different pH
levels (2 – 10) with either 0.1N or 1.0N NaOH or HCl. In
another set of experiments, the dispersion medium included
solutions of sodium chloride of various ionic strengths (1.0
molal NaCl = 1.0 ionic strength). The pH of the dispersion
medium was adjusted to two pH levels (either 4.5 or 9.0).
Samples were shaken on a Tecator 1024 water shaking bath
for 1 h at 30oC. The pH was checked every 30 min and
readjusted when necessary. Total volume was brought to 10
mL (1% w/v protein concentration). Samples were then
centrifuged at 4000xg for 10 min at 10oC in a Sorvall SS-34
rotor. Duplicate aliquots of supernatant were analyzed for
nitrogen by the Kjeldahl method Donnolley and Sturgess
[12]. This would include any non protein nitrogen. The
nitrogen solubility was calculated by formula (1).
N Solubility (%) =

Total N in supernatant
Total N in the samples

x 100% (1)

3) Bulk Density
Bulk density was measured by a modification of the method
used by Sharma et al. [13]. The samples were gently packed
in a 10 mL measuring cylinder. The volume and the mass of
the samples were recorded, and bulk density was computed
as g/mL.
4) Water Binding Capacity
A modification of the method of Sharma et al. [13] was used
for water binding capacity determinations. A 0.5 g sample
was dispersed into 9.5 mL distilled water. The solutions
were mixed by magnetic stirrer. The pH of solutions was on
an “as is” basis. A 50 mL centrifuge tube was filled with the
slurry and another centrifuge tube was filled with 10 mL of
distilled water without samples for the blank, placed in a
water bath (24oC) for 30 min for temperature equilibration,
then centrifuged at 1200xg for 30 min. The mass of
hydrated sample was recorded and water binding capacity
was calculated as the difference between hydrated mass and
original mass and expressed in grams of water retained by
one gram of sample, as expressed in formula (2).
Water Binding Capacity (g water/g sample) =
(hydrated mass – blank mass) – Original mass
Original mass

(2)
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5) Oil Binding Capacity
The procedure described for water binding capacity was also
used to measure oil binding capacity, except that corn oil
was used instead of distilled water. The mass of the oil
treated sample was recorded and oil binding capacity was
calculated as the difference between the treated mass and the
original mass and expressed in grams of oil retained by one
gram of samples, as expressed in formula (3).
Oil Binding Capacity (g oil/g sample) =
(oil treated mass – blank mass) – original mass
Original mass

(3)

6) Emulsification Activity
Emulsification activity was determined by a modification
method of Tang et al. [14]. A 0.7 g sample was suspended
in 10 mL distilled water, then 10 mL corn oil was added.
The mixture was blended in a Sorvall Omni mixer at 10,000
rpm for 1 min. The emulsion formed was then placed in a
graduated centrifuge tube, and centrifuged at 1200xg for 5
min. Emulsification activity was expressed as the ration of
the height of the emulsified layer to the height of the total
content in the tube, as expressed in formula (4).
Emulsification Activity (%) =
the height of the emulsified layer
The height of the total content in the tube

x 100% (4)

7) Emulsification Stability
Emulsification stability was measured similarly to that to
emulsification activity except that the emulsion in the
centrifuge tube was initially heated in a water bath (80oC)
for 30 min and subsequently cooled to 15oC before
centrifugation.
Emulsification stability was the ratio of the height of the
emulsified layer after heating to the heating of the total
content in the tube, as expressed in formula (5).
Emulsification Stability (%) =
the height of the emulsified layer after heating
the height of the total content in the tube

x 100% (5)

8) Statistical Analysis
Data for nitrogen solubility were replicated three times,
while data for water binding capacity, oil binding capacity,
emulsification activity and stability were replicated five
times. Analysis of variance was employed using Minitab
18.1 (Minitab Inc.), and the significant differences of means
were tested by Duncan’s Multiple Range Test [15].

III. RESULTS AND DISCUSSION
A. Nitrogen Solubility
The potential applications of a new food protein, including rice
bran protein concentrate, in a food system would be dependent
upon, among others, the nitrogen solubility of that food protein
[1],[16],[17]. The higher nitrogen solubility of a food protein
would result in a wider range of application in the food system.
Processing conditions, i.e., extraction and precipitation pH

employed in this study would also influence the nitrogen
solubility profile of the protein concentrate obtained.
Figure 1 shows the nitrogen solubility of the rice bran protein
concentrates and soy protein isolate over the pH range of 2 to 10.
All rice bran protein concentrates showed a minimum nitrogen
solubility at pH around 4.0, and maximum solubility at the pH
range 9-10.
Nitrogen solubility of soy protein isolate was generally higher
than those of rice bran protein samples, except for samples
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prepared at extraction pH of 8.5 which was slightly higher at pH
4.0 and 5.0. The N solubility value of this soy isolate was similar
to the value observed by Wang and Zayas [18] who reported that
protein solubility of soy isolate at room temperature increased
from about 40% at pH 6.0 to about 72% at pH 8.0.
The effects of ionic strengths upon N solubility indicated that
when the pH of dispersion medium was 4.5, the N solubility of
all samples increased slightly with increasing ionic strength. On
the other hand, when the pH of dispersion medium was changed
to 9.0, the N solubility of all samples decreased as ionic strength
increased.
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before freeze drying resulted in products of lower bulk density.
This was consistent with the fact that the samples prepared at
extraction pH of 8.5 had a higher carbohydrate content, which
would absorb more water and would give more porous structures
after freeze drying.
C. Water Binding Capacity
In food application, water binding capacity of food protein is an
important parameter that would affect the basic characteristics of
the food products, especially meat products. A good water
absorption capacity of soy protein isolate used in sausage
production, for example, would give a more juicy and tender
product [10],[16].
The water binding capacity values of rice bran protein
concentrates and soy protein isolate are presented in Table 2.
The rice bran protein concentrate samples fall into two clear
groups, those dissolved at pH 8.5 and the pH 9.0 sample
precipitated at pH 4.0 on the one hand and the remaining samples
on the other. Since there is no evident reason for the significant
differences shown in Table 2, one is inclined to conclude that the
pH of extraction and precipitation had little influence on water
binding capacity of rice bran protein concentrates. None of the
rice bran protein concentrates bound water as effectively as soy
protein isolate. This water binding capacity value of rice bran
protein was somewhat higher than that observed by Bhosale and
Vijayalakshmi [21].
The chemical composition, particularly carbohydrate, of the rice
bran protein samples was most likely to be responsible for the
differences in the water binding ability. As noted by Normand et
al. [22], rice bran contained more hydrophilic polysaccharides,
which in turn would take up more water during the hydration
process.
TABLE 2
FUNCTIONAL PROPERTIES OF RICE BRAN PROTEIN CONCENTRATE
PREPARED AT DIFFERENT PH OF EXTRACTION AND PRECIPITATION

Figure 1. N solubility of rice bran protein concentrate in
comparison with that of soy protein isolate.

Means1 of

Compared to the soy protein isolate, rice bran protein concentrate
samples showed a lower solubility at all level of ionic strength,
except for the samples prepared at extraction pH of 8.5.
McWatters and Holmes [19] also found that as NaCl
concentration increased from 0 to 1.0 M, N solubility of soy flour
protein increased at pH 4.5, but it decreased slightly at pH 9.0.
The low N solubility in the higher ionic strength was presumably
due to “salting out” effects. Rice bran contains globulins for
about 12.5 – 24.9% [5], the protein most noted for solubility in
salt solutions.
These N solubility curves in different ionic strength resembled
the N solubility curve of alfalfa leaf protein concentrate [20].
Using NaCl and CaCl2 to vary ionic strength, she found the N
solubility of alfalfa leaf protein concentrate decreased with
increasing ionic strength, when the pH of dispersion medium was
8.0 and 9.0. But this curve was steady when the pH was changed
to 5.0.
B. Bulk Density
Among the rice bran protein concentrates, the bulk density varied
slightly as listed in Table 2. The samples which were prepared
at extraction pH of 9.5 had a higher bulk density value. It was
observed that protein concentrates which were less viscous

Samples

85-40
85-45
90-40
90-45
95-40
95-45
Soy
isolate

BD2

WBC3

OBC4

0.169a
0.167b
0.169a
0.208c
0.218d
0.230e
0.368f

4.076a
3.916a
4.368a
3.136b
2.788bc
2.364c
5.992d

1.157a
1.205a
1.041a
1.069a
1.029a
0.981a
1.717b

Emulsion
Activity
(%)
59.365a
61.323a
69.522b
77.354c
85.405d
88.968e
87.895e

Emulsion
Stability (%)
57.865a
59.835b
64.045c
60.951b
73.811d
68.622e
90.433f

Means of five replications: means within column not followed
by the same superscript are significantly different at p<0.01
2
Bulk Density in g/mL
3
Water Binding Capacity in g water/g sample
4
OilBinding Capacity in g oil/g sample
1

D. Oil Binding Capacity
There were no significant differences observed in the ability of
the rice bran protein samples to bind fat (Table 2). Soy protein
isolate bound significantly more fat than the rice bran protein
samples did. This value of rice bran protein was similar to the
value reported by Bhosale and Vijayalakshmi [21].
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In determination of water and oil binding capacity, oil and water
were considered to be physically entrapped in the protein matrix
[23]. Therefore, the correlations between water and oil binding
capacity and bulk density were determined for rice bran protein
concentrates. The correlation coefficient between water binding
capacity and bulk density was 0.95. It appeared that the water
binding capacity was more strongly affected by bulk density than
oil binding capacity.
E. Emulsification Activity and Stability
The emulsification activities of the rice bran protein concentrates
prepared at extraction pH of 9.5 were higher than those prepared
at extraction pH of 9.0 and 8.5. The sample prepared at
extraction pH of 9.5 and precipitation pH of 4.5 gave an
emulsification activity which was not significantly different from
that of soy protein isolate. It seems that a higher protein
concentration of the samples would result in a higher
emulsification activity value.
Emulsion stability value of the samples are listed in Tabel 2.
After heating at 80oC for 30 min, all of the rice bran protein
samples formed a thinner emulsified layer. According to Cheftel
et al. [24], the viscosity and rigidity of the protein film adsorbed
to the interface area would be weakened by high temperatures,
and it would consequently decrease the emulsion stability. Since
the amount of oil added was constant, the considerably higher
protein content of the soy isolate would have strengthened the
film layer and therefore enhanced the emulsion stability.
IV. CONCLUSION
Selected functional properties, viz. nitrogen solubility, water
and oil absorption capacities, and emulsification activities, have
been studied.
The results showed that these functional
characteristics were not highly affected by the different methods
with which the rice bran protein concentrates were prepared.
Nitrogen solubility in different pH and ionic strength, water and
oil binding capacities varied slightly among the samples. Water
binding capacities were apparently related to the bulk density of
the samples. Emulsification activities and stabilities seemed
somewhat influenced by the chemical composition, in particular
protein content, of the samples. Application of the rice bran
protein concentrates in a real food system is important to enrich
the nutritional value of the food, and at the same time to improve
the added value of the rice milling waste.
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Abstract- The purpose of the study was to assess the impact of age
and gender diversity on employee performance in an organisation.
A descriptive research design was adopted with Zambia
Compulsory Standards Agency (ZCSA) being the focus
organisation which has a total of 103 employees from various
units. Stratified and random sampling techniques were used to
draw a sample size of 50 respondents from various hierarchical
levels. The main data collection instruments were selfadministered questionnaires and interview guides. A set of
descriptive statistics including frequencies, percentages, the mean
and standard deviation were used to generate tables, bar graphs
and pie charts to present the results of the study using SPSS
version18. The key findings of the study were that both age and
gender diversity have a bearing on the performance of an
employee and ultimately on the organisational output. It was
ascertained that employees felt comfortable working with either
older or younger employees. Others felt positive about being
involved in teams that consist of employees with varying ages as
this improved their performance. Furthermore, the study found out
that gender diversity has a high predictive power on employee
performance. On the other hand, organisations that create an
inclusive environment for all employees irrespective of gender and
create policies that eliminate discrimination from the workplace
can greatly benefit from gender diversity. A significant
relationship between gender diversity and work performance has
shown that employees like to work with the opposite gender so
long as they can carry out their job professionally. The study
concluded that age diversity is a very crucial resource for firms
that intend to have sustainable workforce, higher production,
productivity and profitability.
Index Terms- Age, Diversity, Employee, Gender, Impact,
Performance.

I. INTRODUCTION
lobally, human capital is regarded as the organisation’s
critical input resource in the production process and that it
cannot be duplicated by other organisations. The human capital
comes from a pool of workforce that brings diverse skills,
knowledge, backgrounds, expertise and experiences, all of which

G

contribute to the overall success of an organisation if well
harnessed by the organization through the human resource
department or unit. For organisations to attract a broader talent
pool of employees, it needs to embrace an organisational culture
of workforce diversity. This will lead to an enhanced corporate
reputation and strengthened cultural values. According to Childs
(2005), workforce diversity is a global workplace and marketplace
phenomenon. Therefore, any business that intends to be successful
must have a borderless view and an underlying commitment to
ensuring that age and gender diversity are part of its day-to-day
business conduct. Workforce diversity includes, but is not limited
to: age, ethnicity, ancestry, gender, physical abilities/qualities,
race, sexual orientation, educational background, geographical
location, income, marital status, military experience, religious
beliefs, parental status, and work experience (Srivastava and
Agarwal, 2012). In 1991, Zambia enacted a new set of laws, which
sought to break the culture of gender bias at the workplace in the
public sector in order to institutionalise professionalism and
positive diversity attributes in these organisations. However, the
report published by Mensi-Klarbach et al. (2013) shows that
despite the adoption of the legislation by public institutions, the
impact of the diversity programs at the organisation level still
needed to be identified since these programs are executed
deliberately by human resource managers, and may have varied
adaptations and unintended consequences.
As a government statutory body established to administer,
maintain and ensure compliance to compulsory standards pursuant
to Compulsory Standards Act No. 3 of 2017 of the Laws of Zambia,
the Zambia Compulsory Standards Agency (ZCSA) draws its
workforce from diverse backgrounds, professions, experiences
and proficiencies.
Consequently, it faces pertinent issues such as demographic
changes, increasing number of women joining its workforce,
organisational restructuring, and the implementation of the equal
opportunity legislation, which require organisations to review
their management practices and develop new and creative
approaches to people management. Pfeifer and Wagner’s (2013)
analysis further reveals, for the first time, that the lower level of
productivity in organisations with a higher share of female
employees does not go hand in hand with a lower level of
efficiency in these institutions, ceteris paribus. If anything,
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efficiency is (slightly) higher in firms with a larger share of female
employees. This finding might indicate that a lower productivity
of women is (over) compensated by their lower labour costs,
which in turn might indicate general labour market discrimination
against women or lower reservation wages and less engagement in
individual wage bargaining by women. Although previous studies
by Cardoso et al. (2011) for Portugal; van Ours and Stoeldraijer
(2011) for the Netherlands; Göbel and Zwick (2012) for Germany,
Ogendengbe and Rebman (2012) for Nigeria, have analysed firm
productivity and the productivity-wage gap, there is no known
study especially in Zambia that has explicitly analysed the effects
of age and gender composition of the workforce on organisational
performance. Therefore, this study was undertaken for the first
local evidence for direct links between workforce composition and
organisational productivity.
1.1. Problem Statement
Diversity has inherent challenges in terms of conflict among
gender and age groups. Conflict arises because of distrust and lack
of confidence among group members. A better understanding of
the determinants of the effectiveness of teams has, therefore,
become increasingly relevant. One of the potential determinants
of the effectiveness of a team is its diversity. Gender equality is
one of the 17 Global Goals that make up the 2030 Agenda for
Sustainable Development as more and more women are being
drafted in the workforce while the retirement age in Zambia has
been moved from 55 years to 65 years under the Statutory
Instrument (SI) Number 63 of 2014. Currently, each year, new
young workers are entering the workforce while few old ones are
retiring. This denotes a huge shift in the workforce, often resulting
in showcasing key distinctions between the different generations
as well as different perceptions among each group. By 2025,
millennials will make up 75% of the workforce, and they are
changing the work culture (Gupta, 2013). Employees from other
generations may have difficulties adapting to changes in the
workplace and the work culture that the younger generation are
bringing about. In larger organisations, there are more diversified
age groups, from teenagers to senior citizens (Göbel and Zwick,
2012). As a result, cliques and social circles are formed, and some
workers are isolated from the team thereby affecting individual
performance. There may also be times that workers from different
generations may disagree on how things should be done.
To maintain teamwork and collaboration by creating an
open communication culture within an establishment to help
bridge the gap between generations is a daunting task for any
organisation. From literature review (Ozemenbhoya et al., 2012;
van Ours and Stoeldraijer, 2011), it was discovered that only very
few studies on workforce diversity and its relative impact had been
conducted in Africa, precisely Zambia. Few of such studies that
exist have failed to provide detailed examination of the impact of
workforce diversity on employee performance. For instance,
Mbilima (2016) reports that, “women represent 27 per cent of the
urban utilities workforce, a comparably high figure, but until
recently it was difficult to tell whether women truly participated
in decision making to gauge their impact because this was not
reported on.” Emphasis was usually put on the number of women
in the sector although this too used not to be included in the regular
reports produced on the sector. Without such information,
assessing the results of various gender mainstreaming activities
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will continue to be challenging. Consequently, NWASCO – the
Zambian regulator – took the progressive step to report on female
participation in water utility companies. The 2015 Urban and Periurban Sector Water Supply and Sanitation Sector report found
that, of the total staff in the sector, 83 per cent were men and 17
per cent were women. Therefore, this study seeks to examine
empirically and theoretically the concept of workforce diversity in
terms of age and gender and its impact on employee performance
at ZCSA.
1.2. Study Objectives
1.2.1. Main Objective
To assess the impact of age and gender diversity on employee
performance in an organisation.
1.2.2. Specific Objectives
(i)
To establish the impact of age diversity on the
performance of an employee.
(ii)
To ascertain the impact of gender diversity on the
performance of an employee.
(iii)
To determine to what extent workforce diversity
influences organisational performance.

II. THEORETICAL REVIEW OF LITERATURE
2.1. Impact of Age Diversity on Employee
Performance
Gupta (2013) had shown that there was no distinct
connection between age and work performance. Performance
decline is more likely due to skills obsolescence than declining
mental capabilities. It is observed from many studies that older
employees are as productive and skilled as the young. The decline
in work performance with age if any can be compensated by
superior performance in other areas, such as an individual’s job
experience and problem-solving skills (Tempest et al., 2002).
There were also positive stereotypes about old workers that they
were seen as being more dependable, experienced (Finkelstein et
al., 2000) and wiser (Kogan and Shelton, 1960) than younger
workers. Thus, the cost of age heterogeneity may be compensated
with its potential benefits. By having employees of different ages,
a firm can form and maintain better relationships with customers
from different age groups. A heterogeneous age group of
employees would, therefore, be more productive than a
homogeneous age group (Williams and O’Reilly, 1998; Zenger
and Lawrence, 1989). Innovative and creative tasks are associated
with more complex problem-solving requirements and low levels
of standardisation. This is where the benefits of heterogeneous
competencies may outweigh the losses due to standard
communication problems. The conflicts can lead to enhanced
group discussion, a better analysis and better solutions for
challenges and problems. Hence, age heterogeneity may increase
performance in creative tasks (Richard and Shelor, 2002). In
accordance with this rationale, Gupta (2013) found that a positive
effect of age heterogeneity on organisational productivity for firms
engaged in problem solving tasks. Another benefit of greater age
diversity is that it tends to counteract the dominance of one
particular age group and its organisational problems. A
homogeneous age group might reduce the career options and
promotion based incentives in the organisation and hence would
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increase the turnover of employees. Thus, age heterogeneity is
also necessary for an efficient in-house distribution of implicit
knowledge and for increase of productivity due to promotion
based incentives (Pelled et al., 1999).
However, Lazear (1999) found out that the advantages of
age diversity can be gained only when organisations overcome the
additional communication costs and issues related to emotional
conflicts between them. Bacharach et al. (2009) argued that age
heterogeneity can negatively affect employee productivity due to
differences in values and preferences of distinct age groups. The
generation gap leads to frequent conflicts between the workforce
(Lau and Murnighan, 2005; Pitcher and Smith, 2001). Crystalline
intelligence (wisdom) can be substantially improved through work
and life experience and may, therefore, increase with age. Wisdom
continuously increases until the age of 50 and remains stable for
the age of 70 to 75 and then starts declining (Baltes et al., 2005).
Elderly people with the help of their wisdom make more realistic
judgments about situations and scenarios than younger people
(Charness and Villeval, 2007). Thus, ageing negatively impacts
cognitive speed but positively influences experience and wisdom
(Baltes et al., 2005; Sternberg and Grigorenko, 2005). Spitz-Oener
(2006) states that wisdom does not decline with age and older
workers generally have a comparative advantage over younger
workers in judicial tasks. The wide research conducted on
medical, psychological and economic fields suggests that old and
young employees possess different skills and abilities (Johnson,
2005; Skirbekk, 2005). The competencies and capabilities of old
and young employees vary depending on their occupational field
and activity. It can generally be assumed that depending on the
type of task, individual productivity declines with age. Jehn et al.
(1999) had shown that the differences in age, race and gender may
have become less relevant and less important over time as group
members cooperated with each other and spent a substantial
amount of time performing together in specific contexts. It is clear
that diverse group members are given sufficient time to embrace
and capitalise on their differences. Unlike gender diversity,
organisations rarely undertake initiatives to increase age diversity.
Traditional age distributions within organisational structures
(younger at the bottom and older in the middle and top) were
derived from hiring employees at a young age and retaining them
through most of their working life.
Furthermore, Childs (2005) had revealed that there was no
distinct relationship found between age diversity and work
performance. It has been observed from numerous studies that
more old employees are as productive, profitable and skilful as
young ones. Therefore, a heterogeneous age group of employees
would be more creative, dynamic and gainful than a homogeneous
age group (Williams and O’Reilly, 1998). Complimentarily
effects emerge when collaboration in a group enables individuals
to be more productive than when working on their own. Hence,
the benefits of age heterogeneity are based on additional
productivity effects that arise due to interaction among individuals
of different ages with differing skill profiles, differing
perspectives and perhaps also different personality traits.
2.1. Impact of Gender Diversity on Employee
Performance
Workforce gender diversity is increasing in countries all
over the world (International Labour Office, 2007). For example,
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women’s representation in the United States civilian labour force
has increased from 29.4 percent in 1950 (U.S. Census Bureau,
1970) to 46.3 percent in 2006 (U.S. Bureau of Labour Statistics,
2007). Similarly, women’s representation in the Australian labour
force has increased from 22.9 percent in 1954 (Commonwealth
Bureau of Census and Statistics, 1958) to 46.1 percent in 2006
(Australian Bureau of Statistics, 2006). The increase in workforce
gender diversity has attracted the attention of both researchers and
practitioners. In particular, a question arises whether the gender
composition in an organisation’s workforce will affect individual,
group, or organisational level performance. In the early 1990s,
both scholars and practitioners were generally optimistic about the
effects of workforce diversity on performance. For example, Cox
and Blake (1991) argued that diversity can be a source of
competitive advantage. However, theories and empirical research
thus far suggest that diversity can lead to either positive or
negative outcomes. The resource-based view of the firm (Barney,
1991) suggests a positive diversity-performance relationship,
whereas social identity theory (Tajfel, 1978) suggests a negative
diversity-performance relationship.
Further, empirical research has found inconsistent results
suggesting that diversity can be either good or bad for businesses
(Jackson and Joshi, 2004; Svyantek and Bott, 2004). For instance,
Svyantek and Bott reviewed nine diversity studies (published
during 1989-2003) that investigated the gender diversityperformance relationship. Out of the nine studies, four found no
main effects, two found positive effects, two found negative
effects, and one found a nonlinear effect. The body of literature on
diversity sends a confusing message to practitioners on whether
gender diversity is good for businesses or not. The mixed evidence
suggests the value of focusing on competing predictions
(Armstrong et al., 2001), including nonlinear predictions (Gupta,
2013), and of considering the effect of context on the diversityperformance relationship (Joshi and Jackson, 2003). Competing
predictions are useful when ‘prior knowledge leads to two or more
reasonable explanations’ (Armstrong et al., 2001:175). Moreover,
Joshi and Jackson advised scholars to describe their studies’
contexts in detail to enable cross-study comparisons that might
explain inconsistent results. Studying the moderating effect of
context might help explain inconsistencies in past research and
achieve a ‘more precise and specific understanding’ of the primary
gender diversity-performance relationship (Gupta, 2013).
Mwatumwa (2016) argues that gender diversity is positively
linked to employee and organisational performance. This concurs
with Kyalo (2015) who used a resource-based view of a firm,
stating that gender diversity at the management and organisational
levels can provide a firm with better competitive advantage.
However, Kirton and Greene (2015) argued that most
organisations do not realise these benefits as gender-based
imbalances still persist in organisations. According to Nishii
(2013), most cultures around the world still adhere to the notion
that the world is dominated by men. As such, the corporate world
holds the same belief and organisations thus prefer to hire men
compared to women because men are perceived to have better
performance and ability to manage their jobs and women are
stereotyped against feminine characteristics (Nishii, 2013). Kirton
and Green (2015), however, stated that providing equal
employment opportunities for women is important to improve
employee performance in organisations. At the Malaysian airline,
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Eugene et al. (2011) found out that there was a significant positive
relationship between gender diversity and employee performance.
Furthermore, Eugene and co-authors found out that a 10% increase
of women in Airline industry for the past five decades resulted in
an increase in productivity and GDP by 5% and 1%, respectively.
According to Catalyst (2004) public sector study, gender
diversity gave positive effects on organisational performance, but
these positive effects may be based on a number of factors. It is,
therefore, necessary to examine the relationship between gender
diversity and performance of public sector organisations. For
example, a study of gender-diverse and same-gender groups
performing a radio assembly task revealed no performance
differences between the two groups (Gupta, 2013). In this case, the
nature of the task (simple and mostly physical) may be a relevant
factor in the research of the latter. A more cognitive task might
yield different results. These types of diversity include gender,
personality and ability. Measures of performance included some
combination of the quality, quantity and accuracy of teamwork.
Although none of these types of diversity appeared to have
significant direct effects on workforce performance, when the task
to be performed is rated as highly difficult (complex), significant
performance advantages may occur for the diverse groups
compared to the homogeneous groups hence posing a relationship
between workforce diversity and organisational performance. The
study established that relations oriented workforce diversity
influence performance in a way that some workers tend to work
effectively with colleagues with whom they share the same
attributes hence supporting the assertion by Byrne (1971) that
people are attracted by people of the same social and cultural
attributes.
2.1. Extent of Workforce Diversity Influence on
Organisational Performance
According to Anderson and Metcalf (2003) social category
diversity is linked to differences in cultures and demographic
attributes of employees. These differences can be in age, ethnicity,
gender and places of origin. This diversity is associated with a mix
of viewpoints, opinions and experiences at the workplace. Gender
and age diversity has been associated with enhanced business
performance through increased employee satisfaction and overall
firm productivity which in return reduces labour costs. A
productive employee on the other hand, delivers results through
increased sales, costs savings, improving their job efficiency
which feed to the overall bottom line results for an organisation.
Employees’ age diversity on the other hand is an excellent source
of organisation learning that promotes innovativeness which
results in new and better products and services in the market place
and efficient business processes that impact the bottom line
(Odhiambo, 2014). On the other hand, companies which promote
gender diversity earn both professional acclaim today
complemented with increased employee and customer’s loyalty.
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They also attract a large number of job applicants, which means
they have the choice of hiring the best employees in the market
which becomes a source of competitive advantage. Increased
customer satisfaction is associated with an improved bottom line
since customers always reward such organisations with repeat
business and hence sustained revenue growth (Kochan et al.,
2003).
2.2. Theoretical Framework
The theoretical framework explains theories which are
relevant to a particular research. A theory is a system of
interconnected ideas that condense and organise knowledge about
the world (Gupta, 2013). In this research, the theory which was
adopted is the information processing theory.
Information-Processing and Decision-making Theory
Gruenfeld and Neale (2006) provide a theoretical approach
to describe the effects of work diversity through a framework of
information and decision-making. This perspective shows how
heterogeneity within a group affects the exchange of information
and the ability of decision making. This theory demonstrates the
potential advantages of heterogeneous groups. The framework
presents that members of diverse groups have access to a greater
variety of information using more contacts and networks outside
the group than homogeneous team members would do.
Heterogeneous groups can be simultaneously classified as ingroup or out-group members based on multiple dimensions
(Hewstone et al., 2002). Groups where members of another
subgroup have different functional backgrounds would be
consistent with the fact that they also have different levels of
education and work experiences. Because of subgroup formation,
members are aware of their differences and expect to be different
along informational lines. This elicits less uncertain and
ambiguous environments in which members are more likely to
accept their informational differences and cooperate (Rink and
Ellemers, 2006).
2.3. Conceptual Framework
The conceptual framework represents the basis of the
research and it provides the interrelationships or linkages between
the concepts, variables or constructs of the study. This framework
results into the development of a conceptual model that tries to
address the research problem and research questions of the study
and provides the required answers. According to Gupta (2013), the
conceptual framework attempts to explain either graphically or in
narrative form the main things to be studied (i.e., key factors,
constructs or variables and the presumed relationship among
them). Figure 1.0 below depicts the relationship between
workforce diversity (age and gender) and organisational
performance.
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Independent Variables
Dependent Variable

Age of Employee

Organization
Performance
Gender of Employee
Corporate culture
Nature of work
External environment
Business strategy

Intervening variables

Figure 1: Conceptual Framework
Source: Author’s Construction (2019)
Independent Variable - The independent variables are the
different forms of workforce diversity; in this case age and gender.
These dimensions affect organisational performance either
positively or negatively, hence, they are critical success factors.

used to generate tables, bar graphs and pie charts to present the
results of the study using SPSS version18.

IV.
Intervening variables - An intervening variable is a
hypothetical variable used to explain causal links between
other variables. Intervening variables cannot be observed in an
experiment (that’s why they are hypothetical). Intervening
variables are hypothetical constructs like corporate culture, nature
of work, external environment or business strategy. As they are
not “real” variables, one major limitation is that they cannot be
measured. It is, therefore, impossible to quantify how much of the
experimental results are due to the independent variables, and how
much are due to each of the intervening variables.
Dependable Variable - Several single factors acting
individually have a collective impact on organisational
performance at ZCSA. The success of any objective depends on
the outcomes from the very many input or support activities.
According to Gupta (2013), workforce diversity has a profound
effect on organisational performance. Hence, organisational
performance is the dependent variable in this model.

III.

METHODOLOGY

study used a case study approach incorporating qualitative
and quantitative paradigms. A descriptive research design was
adopted, with Zambia Compulsory Standards Agency (ZCSA)
being the focus organisation. The target population comprised a
total of 103 employees from various units of the institution.
Stratified random sampling technique was used to draw a sample
size of 50 respondents from various hierarchical levels covering
junior, middle and senior management staff with ratings being
done via a Likert scale. The main data collection instruments were
an open and close-ended self-administered questionnaires and
interview guides. A set of descriptive statistics including
frequencies, percentages, the mean and standard deviation were

FINDINGS - ANALYSIS AND DISCUSSION

2.2. Impact of Age Diversity on Employee
Performance
The findings on the impact of age diversity on the
performance of the employee at ZCSA using the Likert scale of
five where: 5-Strongly; 4-Agree; 3-Not Sure; 2-Disagree; and 1Strongly Disagree, evidently revealed that the respondents were in
agreement that the expertise of young employees with high tech
tools helps older employees to improve their knowledge on latest
technologies as an influencing factor on employee and
organisational performance. The individual statements standard
deviations were close indicating low variations among the
respondents’ responses. This indicates that the respondents
perceived that overall age diversity has a significant influence on
employee performance. The respondents were neutral on the
aspect that the risk taken by younger employees contributed to the
success of the team with 3.48 as mean, though they strongly agreed
on the fact that the mentoring by older employees benefited young
employees in acquiring job skills at 4.34 as mean. However, Gupta
(2013) shows that there was no distinct connection between age
and work performance. Performance decline is more likely due to
skills obsolescence than declining mental capabilities. It is
observed from many studies that older employees are as
productive and skilled as the young. The decline in work
performance with age if any can be compensated by superior
performance in other areas, such as an individual’s job experience
and problem-solving skills (Tempest et al., 2002).
The respondents were also in strong agreement that older
employees mitigated the friction among younger employees in the
team and promoted team cohesiveness by a mean of 3.7 but they
were neutral on the statement that there was no emotional conflicts
and anxiety within the team due to status difference between
young and old employees by a mean of 3.0. The respondents also
remained neutral on the aspect that they did not experience stress
in the previous 12 months due to age diversity issues in their work
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place as indicated by a mean of 3.34. The majority respondents to
a certain extent supported the notion that the organisation had a
balanced representation of employees from different age groups as
symbolised by a mean of 3.64 which this was in contrast to the
study findings which showed the age group of 30-39 years at 66%
as against 6% for the 20-29 years bracket. However, this may have
been as a result of a sampling error which can be attributed to the
selection technique. The respondents were somewhat in agreement
on age diversity in the company having led to increased innovation
by a mean of 3.56 implying that a relatively good number of
responses were in agreement to the above claim.
2.1. Effects of Gender Diversity on Employee
Performance in an Organisation
On the question of how gender diversity affects employee
performance, the Likert scale of five points was used where: 5Strongly Agree; 4-Agree; 3-Not Sure; 2-Disagree; 1-Strongly
Disagree. A mean of 3.14 was scored which indicated that the
respondents were neutral on the effects of gender diversity
indicators as an influencing factor on organisation performance.
From the standard deviation of 1.05, it was evident that the
individual statements’ standard deviations are close indicating low
variations among the respondents’ responses. This shows that
respondents were not sure whether gender diversity was an
important factor that affected organisational performance. Further,
empirical research has found inconsistent results suggesting that
diversity can be either good or bad for businesses (Jackson and
Joshi, 2004; Svyantek and Bott, 2004). The body of literature on
diversity sends a confusing message to practitioners on whether
gender diversity is good for businesses or not. The mixed evidence
suggests the value of focusing on competing predictions
(Armstrong et al., 2001), including nonlinear predictions (Gupta,
2013), and of considering the effect of context on the diversityperformance relationship (Joshi and Jackson, 2003).
Mwatumwa (2016) argues that gender diversity is
positively linked to employee and organisational performance.
This concurs with Kyalo (2013) who used a resource based-view
of a firm, stating that gender diversity at the management and
organisational levels can provide a firm with better competitive
advantage. However, Kirton and Greene (2015) argued that most
organisations do not realise these benefits as gender-based
imbalances still persist in organisations. The respondents were
also somewhat not sure that ZCSA had an equal gender
representation as scored by the mean of 2.9. This is evidenced by
the sampled respondents who were represented by males at 70%
and females at 30% from the sample size of 50. Gender-based
differences in the organisation are fortified and justified by
generalisations and preferences that describe positive attributes
and hence a higher obvious quality to the males (Cunningham,
2008). In other words, organisations have a preference to contract
male workforce compared to female since they should have better
performance and abilities to manage their jobs. While respondents
were not sure whether gender diversity in the company had
increased employee satisfaction or not as shown by the mean of
3.08, they also remained neutral on the aspect of gender diversity
having led to improved customer compliance and loyalty as
substantiated by the mean of 3.14.
According to Selveraj (2015), gender diversity was found
to be positively affecting employee performance even though it

452

was not an area of concern in the organisation studied. There was
also neutrality among respondents that gender diversity
programmes had increased the number of job applicants of either
gender as scored by the mean score of 3.46. This may imply that
the gender diversity programmes could still be new in the
organisation as the current gender distribution does not support
this claim.
2.2. Extent to which Workforce Diversity Influences on
Organisational Performance
The third and final objective of the study was to determine
to what extent workforce diversity influenced organisational
performance. The investigation also bordered on a Likert scale of
one to five where: 5-Strongly Agree; 4-Agree; 3-Not Sure; 2Disagree; 1-Strongly Disagree. The results came out with a data
mean of 3.58, which evidenced that the respondents were
somehow in agreement that workforce diversity influences
organisational performance. From the standard deviation of 0.9, it
was evident that the individual statements’ standard deviations
were close indicating low variations among the respondents’
responses. As for the individual statements’ mean, respondents
were agreed on the fact that workforce diversity had enhanced
employee efficiency as it had a mean of 3.82 while respondents
were not sure whether workforce diversity had reduced labour
costs as the rating had a mean of 3.30 with a standard deviation of
1.05. Respondents were agreed on the fact that workforce diversity
had improved employee performance as it had a mean of 3.62 and
standard deviation of 0.85.

V. DISCUSSION
The study has unequivocally revealed that there is a
significant positive relationship between age diversity and
employee performance of employees of ZCSA. This is in line with
the findings of Wegge et al. (2008). From the responses gathered,
employees indicated that they felt comfortable working with either
older or younger employees. Others felt positive about being
involved in teams that consist of employees with varying ages as
this improves their performance. However, this finding disagrees
with the result of Weiliang et al. (2011). A negative effect of age
diversity and employee performance could be as a result of the
assumption that older employees may be less efficient and
effective because of deteriorating strength due to age (Schlick et
al., 2013). Nonetheless, older employees are also believed to show
higher level of performance due to the reservoir of knowledge and
experience gained over the years. Further, the younger employees
based on the current generation are open to technology and new
ways of carrying out their jobs easily and quickly while older
employees may be less effective due to deteriorating strength
owing to age. Moreover, age diversity within the organisation
allows the technologically savvy younger employees to share their
technical competencies with the older generation within the firm.
The older workforce on the hand, bestow on the younger
workforce with the business standard and operation procedures
that add to the sustenance of productivity and performance within
the organisation. Additionally, for organisations that either want
to achieve or retain a competitive advantage, age diversity allows
for opportunities for creativity and innovation that precipitate
product and service enhancements. Hence, having different age
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groups in the workplace can affect performance either positively
or negatively and the HR department needs to carefully craft
policies aimed at maximising the returns of organizations based
on this diversity praxis.
On the other hand, the study revealed that there is a
significant positive relationship between gender diversity and
employee performance of employees of ZCSA. From the survey,
most of the respondents agreed that the organisation does not
discriminate when it comes to employing different gender into the
organisation and there is equal opportunity for females to develop
on their career. This shows that the management at ZCSA adhere
to the diversity policies and implements best practices. This study
does not support the claim of defuse Arokiasany (2013) that
organisational leaders prefer to hire more male employees than
female because it is believed that the male have the capacity to be
highly effective than the female employees. Based on the result of
the data analysed herein and the study hypothesis tested, it is
evident that gender diversity has a significant positive relationship
with employee performance. This result is in line with the findings
of Weiliang et al. (2011); Baligasima (2013); and Raaza-Naqvi et
al. (2013). However, negative attitudes like stereotype, prejudice,
discrimination and sexual harassment on and against opposite
gender can account for the negative effect of gender diversity on
employee performance. This can account for inconsistencies in
employee performance. Besides, organisations that create an
inclusive environment for all employees irrespective of gender and
create policies that eliminate discrimination from the workplace
can benefit from gender diversity (Milliken and Martins, 1996). A
significant relationship between gender diversity and work
performance could also mean that some employees like to work
with opposite gender so long as they can carry out their job
professionally.
Over and above, the study established that respondents
agreed that employee diversity affects employee satisfaction and
labour costs, employee quality and performance with the most
significant impact being on employee quality and performance in
terms of diverse skills, creativity, problem-solving and flexibility
and customer satisfaction. This is in agreement with Cox’s (2001)
study findings. The respondents suggested ways through which
the organisation could improve employee diversity in order to
improve their organisation performance. According to the
findings, some of the respondents indicated that enhancing gender
diversity would in turn enhance employee diversity as a
prerequisite for suitable performance. It was also argued that, with
declining homogeneity in the employee, it has become crucial for
organisations to develop equal opportunities and diversity
management policies to retain the skills of employees with diverse
backgrounds in order to protect their competitive position in the
marketplace (Shaw, 2003; Gilbert and Ivancevich, 2000).

VI. CONCLUSION
The study findings demonstrate that age diversity is a very
crucial resource for organisations that intend to maintain a
sustainable workforce in order to enhance the performance and
sustainability. For most organisations, age diversity facilitates the
development of a leadership pipeline within the firm as younger
employees are available for training by the aged employees on
organisational processes. By allowing the establishment of a

453

leadership pipeline, age diversity not only facilitates the creation
of a pool of competent employees but allows the organisation to
sustain its way of doing business including “best practices.” On
the other hand, gender diversity is a vital factor for organisational
performance. This is because it has both internal and external
values that facilitate organisational performance. Achieving
gender diversity is not only important because it is the right thing
to do in society in which gender equality is a major issue, but it
also has the potential to facilitate the attainment of internal and
external corporate objectives. The value of gender diversity for
intra-organisational decision-making and problem solving has
been determined by several studies. The value of boardroom
gender diversity in the corporate decision-making and the
determination of a sustainable corporate strategy have also been
found to be true. Finally, the value of workforce gender diversity
for creativity and innovativeness, quality of management, services
and products has also been established in some studies. The
inclusion of both women and men in the boardroom and
management of the organisation has also been found to add to
corporate reputation and job satisfaction, all of which are crucial
for their value to overall corporate performance. According to the
study findings, the null hypotheses are rejected and alternative
hypotheses accepted while stating that age and gender have a
significant positive impact on employee performance in an
organisation and should be embraced as such.
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Abstract- This paper is mainly assessing project planning and its
success in local government of Rwanda with a case study of
Watershed Management Project (KWAMP), in Kirehe District.
The specific objectives were assessing the influence of project
budgets in planning process on project success, determining the
influences of project human resources and manager’s
competencies in project planning on project success, and
analyzing the contribution of respecting project timelines in
project planning process on project success of Watershed
Management Project in Kirehe District. Methodology used in
research design are descriptive research design, and target
population of 100 people with a sample size of 80 respondents.
Data are collected using questionnaires and documentary review
while data were analyzed using SPSS as analysis software,
descriptive statistical method and correlation coefficient.
The findings of the study confirmed that 86.2% of
respondents agreed that they have idea on project budget of
KWAMP project in Kirehe, and also confirmed that project budget
of KWAMP is a basis of planning process that assisted in
achieving project success. The results also indicated that the
project human resource and manager’s competencies in project
planning influence the successful of Kirehe Watershed
Management Project as confirmed by 86.2% of respondents.
Based to the results of this study, project planning that lead to
success of KWAMP project including project budgets, project
human resource and manager’s competencies, respect of project
timeliness, Government policies, and laws and regulations which
show a positive and very strong correlation with project success of
KWAMP. It was found that KWAMP should offer much training
to beneficiaries in order to be well integrated in projects activities.
Index Terms- Project planning, project success, local government,
KWAMP

I. INTRODUCTION

P

roject planning worldwide is an important aspect in project
management. For ensuring proper planning, the concerned
project planners should consider the financial resources, skilled

human resources, project timelines and effective communication
between project implementers and project owners. The skills are
very important aspect to ensure effective and successful project
planning (Kerzner, 2003). While a project success is one of the
most critical aspects for all grassroot levels, national and
international development agencies. But it is a major challenge in
many developing countries where large number of projects
implemented at huge costs often tend to experience difficulties
with sustainability, (Khan, 2000).
When thinking of project success and its sustainability, three
things must be born in mind such as the community involvement,
project results and external assistance. So, a project is sustainable
if the community/beneficiaries are capable on their own without
the assistance of outside development partners to continue
producing results for their benefits (Luvenga et al., 2015).
Major development organizations including multilateral
agencies such as World Bank and the International Monetary Fund
have arrived at a near consensus that projects cannot be sustainable
and long-lasting unless community’s participation is made central
to the planning and management of the projects. Some of the
projects in developing nations have filled the implementation
process but they have not bring much benefits to their
beneficiaries, and others proved to be unsustainable (Kumar,
2002).
Due to the lack of community involvement this has led to
poor operation and maintenance of water projects in many Africa
Countries in past years, where the demand for water supply
projects is localized, and hence managerial decisions about levels
of service, location of water facilities and the cost sharing should
be made locally. The project requires careful planning to establish
total scope of efforts, define and refine objectives, planning should
be based on resources, customer demands and should be based on
market size (Zwikael & Smyrk, 2015).
In East Africa perspective, for example in Rwanda, Kirehe
community-based Watershed Management Project operates in
Kirehe District, since 2009 as an agricultural investment project
implemented by MINAGRI, originally co-financed by IFAD,
WFP, DED and the Government of Rwanda. The overall goal of
KWAMP was to reduce rural poverty in Kirehe District, primarily
through an improvement in household food and nutrition security,
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asset ownership and quality of life indicators, particularly amongst
vulnerable groups including woman-headed households, orphans
and those living with HIV/AIDS. The project goal would be
achieved through the development of sustainable profitable smallscale commercial agricultural activities in Kirehe District.
Through these activities, sustainable incremental income from
farming and related economic activities would contribute to
poverty reduction among the poor majority in Kirehe. It operates
in the 18 watersheds of Kirehe district and aims at reaching 22,500
direct and 10,000 indirect beneficiaries (GoR-KWAMP report,
2016).
1.1 Statement of the Problem
Despite the fact that project planning, requires careful
planning before it is undertaken or implemented, due to the limited
budget, unskilled human resources, low manager’s competencies
and/or sometime noncompliance to the timelines as agreed, all
these lead to some African projects taking long period for
completion and some of the projects also remain unachievable
(Young, 2010).
As elsewhere in the world, some projects in Rwanda fail due
to the management team who do not pay much attention to
planning procedures. This may be also happened to KWAMP
Project especially due to the constraints of limited budget to
execute the project, lack of skilled human resources and manager’s
competencies. And also noncompliance with project timelines to
allocate project completion. It is that case coming the idea of
investigating on how does project planning influence project
success of local government of Rwanda especially KWAMP
project, in Kirehe District.
1.2 Objectives of the Study
The overall general objective of this paper is to assess the
influence of project planning on project success in local
Government of Rwanda. Specific objectives of this study are to
assess:
i.
The influences of project budgets in planning process on
the project success of Kirehe Watershed Management
Project, in Kirehe District.
ii.
The influences of project human resources, and
manager’s competencies in project planning on project
success of Kirehe Watershed Management Project, in
Kirehe District.
iii.
The contribution of respecting project timelines in
project planning process to project success at Kirehe
Watershed Management Project, in Kirehe District.

II. LITERATURE REVIEW
An effective project planning needs to be accurate and also
action oriented for achievements. In public sector, project
planning and decision making are important for achieving project
goals and alternative course of actions (Thomas, 2002). Project
planning is based on institutional objectives, framework
methodology, strategies, tactics, targets, and deadlines for
achievements the project outcome (Caughron and Mumford,
2008). Project planning requires technical skills and refers to three
levels which are; end user level, technical level and project
management level. All levels are also known as project
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management conception planning, project design and contract
plan (Young, 2010 ).
The project success is the satisfactory end result of the project
in terms of achievements. The basic components of project
planning are including project budget, project human resources
and manager’s competences as well as respect of project timelines.
While project success were determined by achieving on the
expected quality standards, community involvement and
beneficiary satisfaction (Kerzner, 2013).
2.1 Project Budget and Project Success
Project is prepared based on budget or resources in terms of
costs to make it feasible. Project implementers are the ones to
estimate approximate costs the project incurred during
implementation process. The budget may be generated from
organization own assets, funders, community, customers or from
suppliers. The project budget need an appropriate project schedule
and documents related to past records and as such the factors that
contribute to project success (Osburn, and Mumford, 2006).
Establishing the project budget requires the group of people to
discuss, share ideas and make decisions that facilitated project
success (Thomas, and Mengel, 2008).
2.2 Project human resource and manager’s competencies on
project success
Human resources are important in project planning. The
skills and competences of team members within an organization
ensure that organization is capable of elaborating and designing
proper planning activities. So, human resources is an important
aspect in the organization that contributes to the successful of
project planning, if they are involved at all levels in decision
making (Heerkens, 2005).
Human resources participation in the planning process also
gets them involved in project roles, responsibilities, reporting
relationship, and this leads to good staffing management plan. The
project requires fulltime human resources to allow proper
planning, implementation, monitoring and evaluation that
influence project success (Anthony, 2007). Successful projects
entirely depend on proper planning with the commitment to
complete it in specified time period and this should be coupled
with appointment of skilled human resources (Freeman, 2009).
2.3 Respecting project timelines on project success
The project timelines based on accurate knowledge and
define the activities in the form of sequences, resources, duration
and schedule development that influence project success (Project
Management Body of Knowledge “PNBOK”, 2008).
Project timelines require careful control regularly and more
often in order to detect derivations earlier. It determines activity
duration basing on the information regarding the scope of work,
resources and quality. It is estimated that based on inputs from
different people, group of people, project team who are familiar
with the nature of work and content in specific schedule activity
for project achievement (PMBOK, 2008).
2.4 Success of Project local government
The quality is considered as coordinated activity which
involves direct and control based on established policies, quality
objectives, quality planning, quality assurance, quality control and
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improvement. Quality has become one of the key competitive
variables generating the needs for evaluation and spending of
resources by which an organization expect to achieve on
competitive market (Prabhakar, 2008). Quality of the project
determines the objective to be achieved and fit the ongoing
operations of activities in line with the available resources. A
project with good quality is determined by proper planning so as
to meet the project success. The success of project requies fully
participation of the community in project planning, control and
implementation process (Mansuri, and Rao, 2004).

III. DATA SOURCE AND METHODOLOGICAL FRAMEWORK
The quantitative and qualitative approaches used as
component that based on development of questionnaire filled by
research participants. (Kothari, 2004). Study design enables author
to get a great depth of response resulting in better and in detailed
an understanding of the causes of project success of KWAMP, in
Kirehe District. The target population was the 100 staff of
KWAMP project that including engineers, project managers,
financial managers, project planning officers and monitoring and
evaluation team.
3.1 Sample size and Sampling procedure
The sample size of 80 respondents was drawn from target
population of the study. While sampling error of 0.05 (5%) and
formula of Taro Yamane are adopted in sampling process. A
random sampling technique was also adopted in all categories in
Kirehe Watershed Management Project (KWAMP).
3.2 Source Data
Data were collected into two categories including primary
and secondary data. In this study, the primary data were collected
using self-administered questionnaire addressed to respondents
from KWAMP. In terms of secondary source, document review
were done on existing books and reports that talk about KWAMP.
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3.3 Data Analysis Procedures
The data obtained from respondents of KWAMP project were
edited, coded, and made statistical tables by using descriptive
statistical method that describing frequencies, percentages of
findings, and linear regression analysis was adopted as equation

Y  a  bX where X is the explanatory variable and Y
is the dependent variable. The slope of the line is b , and a is the
y when x =0). The study used linear
intercept (the value of
form of

regression by analyzing project planning in terms of “project
budgets, project human resource and manager’s competencies,
and respect of project timeliness” as independent variable, within
project success in terms of “expected quality standards, level of
community involvement, and beneficiary satisfaction “ as
dependent variable. The study used the formula: Y=
ẞ0+ẞ1X1+ẞ2X2 + ẞ3X3+ ẞ4X4+ε. Where X1 represents project
budgets, X2 represents project human resource, manager’s
competencies, X3 is a respect of project timeliness, X4 is
Government policies, laws and regulations, and ε represents
standard error.

IV. RESULTS AND DISCUSSION FOR FINDINGS
The findings indicated the participation rate of respondents
was 100.0% for responding the questions. The results were
analyzed using computer software of Statistical Package for Social
Sciences (SPSS). The results are presented and interpreted in
accordance with the research objectives. During this study at
KWAMP, gender distribution of respondents confirmed to have
both males and females participated in the study. This is justified
by 55 (68.80%) of respondents who were males, while 25
(31.20%) of respondents were females.

Table 1: Gender distribution of respondents
Gender

Frequency

Percentages

Male
Female
Total

55
25
80

68.8
31.2
100.0

Source: Data from field, (2020)
Age is the time during which a person has existed.
Concerning to the ages of respondents during this study at
KWAMP project. The findings indicated that 47 (58.8%) were
respondents who have less than 30years; 27 (33.8%) have between

31-40 years old, 4 (5.0%) have between 41-50years old and 2
(2.5%) have 50years and above.
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Table 2: Distribution of respondents by Ages
Ages

Frequency

Percent

Less than 30 years
31-40
41-50
50years and above
Total

47
27
4
2
80

58.8
33.8
5.0
2.5
100.0

Source: Data from field, (2020)
The findings shown in the table 3 illustrates data on education
level of respondents joined KWAMP Project of Kirehe District.
Among of 100.0% respondent participated during this study, there

is no illiterate among of them; the 17 (8.8%) of respondents have
secondary level; 12 (15.0%) have diploma/certificate, 44 (55.0%)
of respondents have bachelor’s degree; 12 (15.0%) have Master’s
degree while 5 (6.2%) of respondents have PhD.

Table 3: Education level Distribution of Respondents
Education level

Frequency

Percentages

Secondary level
Diploma/Certificate
Bachelor’s Degree
Master’s Degree
PhD
Total

7
12
44
12
5
80

8.8
15.0
55.0
15.0
6.2
100.0

Source: Data from field, (2020)
Koroit Eunice, (2013) said that success of projects has
improved due to people having basic knowledge of management
of the affairs of the project planning. It is important to know that
almost 100% of the people have formal and informal education
that indicates that people knows how to manage their own projects
hence their projects can survive and can be sustained. The basic
skills and knowledge of staff participated in project planning and
implementation influences its project success.
4.2 The influences of project budgets in planning process on
success of Kirehe Watershed Management Project

Findings confirmed that more than 86.2% of respondents
strongly agreed and agreed that they have an idea on project
budget of KWAMP, in Kirehe district. The project budget is in
planning process that assisting in achievement of project success
of KWAMP as confirmed by 82.5% of respondents who strongly
agreed and agreed it. There are different sources of finance in
achieving project success as confirmed by 91.2% of respondents,
there are also prominent project financiers in project success
confirmed by 86.2% respondents. Apart from financial funders,
they have their own budgetary resources in achieving project
success were confirmed by 76.2% of respondents.

Table 4: Findings on project budgets in planning process and project success of KWAMP

Project budgets and its success
Having an idea on project budget
Project budget is as basis of planning
process assist in achieving the project
success
There are different sources of finance in
achieving project success
There are prominent project financiers in
project success

SA
fi
%

A
fi

%

N
fi

%

D
fi

%

SD
fi %

34

42.5
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Apart from financial funders, they have
their own budgetary resources in achieving
project success
Source: Field data, (2020)

46

57.5

The project budget needs an appropriate project schedule and
documents related to past records and other factors contribute to
project success.
4.3 The project human resource and manager’s competencies
in project planning influences success at Kirehe Watershed
Management Project
The findings on project human resource and manager’s
competencies in project planning of Kirehe Watershed
Management Project. Table 5 shows effectiveness of project
human resource’s competencies in project planning on successful
of KWAMP. This means that project planning based on the

15
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18.8

7

8.8

8

10.0

4

5.0

expected quality human resource and managers ’competences as
confirmed by 86.2% respondents who strongly agreed and agreed.
There is existence of human resource enough to execute the
planned projects at KWAMP Project as confirmed by 87.5% of
respondents. The highest level of education in human resources
assists in achieving the project success as confirmed by 81.2% of
respondents. Human resource education specialization contributes
in achieving project success as more than 80.0% of respondents
confirmed it using strongly agree and agree. There are the human
resources provided with capacity building to achieve the project
success as confirmed by 85.0% respondents.

Table 5: Effective project human resource’s competencies in project planning on successful of Kirehe Watershed Management
Project
Effective project human resource’s
competencies
The project planning based on expected
quality human resource and managers
’competences.
There is existence of human resource
enough to execute the planned projects at
KWAMP.
The highest level of education in human
resources assists in achieving the project
success.
Human resource education specialization
contributes towards in achieving project
success.
There are human resources provided with
capacity building to achieve the project
success
Source: Field data, (2020)
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The perceptions of respondents on the influences of project
manager’s competencies in project planning on project success of
KWAMP are shown on table 6 where manager’s competences in
project planning bring about project success as strongly agreed
and agreed by 83.8% of respondents. KWAMP achieve its
objectives due to have competent management team in the project
as confirmed by 96.2% of respondents who strongly agreed and
agreed it. Acquiring skills, and training opportunities increase

manager’s competence in executing the planned project as
confirmed by 80.0% respondents. The decision makers engaged in
hiring competent management personnel to make project planning
more successful confirmed by 86.2% respondents. Different
projects activities accomplished in KWAMP due to competences
of management team as confirmed by 85.0% respondents strongly
agreed and agreed.
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Table 6: The Manager’s competencies in project planning influences project success of KWAMP
Project manager’s competencies and
successful of KWAMP
Manager’s competences in project planning
bring KWAMP success
KWAMP achieve its objectives due to have
competent management team in the project.
They acquired skills, training opportunities
all increase manager’s competence in
executing the planned project.
The decision makers engaged in hiring
competent management personnel to make
project planning more successful.

Different projects activities accomplished
in KWAMP due to competence’s of
management
Source: Field data, (2020)
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8
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Project human resource and managers’ competencies in
project planning influences Kirehe Watershed Management
Project successful through human resources participation in the
planning process. Team used full time in proper planning,
implementation, monitoring and evaluation of this project as
leading channel of its success in Kirehe District.
4.4 The respecting project timelines in project planning
process contributes to success of KWAMP, in Kirehe District

%

Below there are the perceptions from respondents about how
respecting project timelines in project planning process
influencing project success of KWAMP. More than 82.5% of
respondents strongly agreed and agreed that respecting project
timelines resulting in proper planning within KWAMP project
leads to its success. The projects succeeded due to effective set up
of project timelines of KWAMP as confirmed by 82.5% of
respondents who strongly agreed and agreed it as table 7 presents
it as follows.
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Table 7: Respecting project timelines in project planning process contribute to the successful of KWAMP in Kirehe District

project timelines and project success
The respect of project timelines result
from proper planning within KWAMP
Project
The projects succeeded due to effective
set up of project timelines of KWAMP
Source: Field data, (2020)
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Table 8 shows correlation matrix between the variables
representing independent variable (project budgets, project human
resource and manager’s competencies, respecting project
timeliness) and dependent variable (expected quality standards,
level of community involvement, and beneficiary satisfaction).

like KWAMP should thus put more effort in delivering the
necessary trainings to their staff in order to have through insight
in all projects activities.
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Abstract- The effect of hepatitis B virus (HBV) infection on the
natural history of human immunodeficiency virus (HIV) disease
remains uncertain. Nearly one third of people who are infected
with HIV are also infected with hepatitis B and both infections
have similar transmission routes. Therefore this study was
conducted to determine the risk factors for Hepatitis B virus coinfection among HIV patients attending comprehensive care
clinics in Makueni County, Kenya
This was a prospective cohort study among patients seeking
HIV services in Makueni County. Newly diagnosed patients with
HIV and co-infected with HBV aged 18 years and above and had
not started ARVS recruited in the study.
A total of 258 were recruited, majority (63%) of the study
participants in both HIV/HBV positive and HIV/HBV negative
arms of the study were females. The mean age of the participants
was 31 years and most(32% of them in the HIV/HBV cohort were
aged 26-30 years while in HIV cohort most(26%) were aged 3135 years.Condom use,number of sexual partners and smoking or
taking alchol were significantly associated with HIV/HBV coinfection at p=0.038,p=0.001,p=0.000) respectively.Demographic
characteristics e.g Age,gender,level of education,marital
status,employment status did not show any association.
The study further highlight that females are more vulnerable
to HBV co-infection more than their male counterparts,which may
have accounted for the increased prevalence among females.
Nonetheless, awareness on the means of preventing these
infections such as the use of condoms, having one sexual partner
and avoiding use of alcohol or smoking will greatly reduce the
prevalence of HIV/HBV prevalence in both rural and urban areas.
Index Terms- HBV,ARVS,HIV,Risk factors

I. INTRODUCTION

T

he Hepatitis B Virus (HBV) and Human Immunodeficiency
Virus (HIV) are viruses that share certain epidemiological
characteristics such as risk populations and transmission routes.
This puts HIV positive individuals at risk of co-infection with
hepatitis B. For HIV and HBV co-infection (HIV/HBV), the sero
prevalence ranges from 6.3% to as high as 39% (Uneke et al.,
2005, Mendes et al., 2000)

In countries with intermediate and high HBV endemicity,
the main routes of transmission of HBV are perinatal or in early
childhood. In these countries, HBV co-infection rates are 10-20%
(Lee et al.,2000,Nyirenda et al.,2008,Diop et al.,2008).The rate of
progression and complications from viral hepatitis has been
reported to be accelerated in patients with HIV co-infection (Puoti
et al.,2002,Thio et al.,2009). HIV/HBV co-infected individuals
are 6 times more likely to develop chronic hepatitis B than HIV
negative individuals. In addition, HIV infected individuals are
more likely to lose previously developed protective anti-HBs
antibody and develop acute hepatitis B infection; this risk is also
associated with lower CD4+ counts (Carter et al.,2011). However,
it has been established that hepatitis B infection does not hasten
HIV disease progression or severity (Carter et al., 2011). Hence, it
is important to identify them early to reduce the morbidity, delay
mortality and improve quality of life in HIV/AIDS patients
(Rewari et al., 2003).
The prevalence of chronic hepatitis depends on age at the
time of infection and the mode of HBV transmission, which varies
from region to region. Different regions of the world reported
various prevalence of chronic HBV infection from high (> 8%),
intermediate (2 - 7%), to low (< 2%). Prenatal transmission is the
main route of HBV transmission in areas with high HBV
endemicity; whereas in low endemic areas, HBV infection occurs
in well-defined high-risk groups such as, intravenous drug users
(IDUs), male having sex with males (MSM), health care workers,
and regular recipients of blood or patients going under
hemodialysis (Hou J et al.,2005). According to a HIV cohort study
in the US, among 2769 participants, 1078 (38.9%) had HBV
infection in the observation course. Chronic Hepatitis B was
detected in 117 (10.9%) patients with HIV under the study.
Therefore 40% of the co-infection with both viruses was detected
each year. However, a similar study also from the US showed
HIV/HBV co-infection in 4.47% of HIV positive individuals.
HIV/HBV co-infections were associated with males, black race,
MSM, (Intravenous Drug User) IDU, concurrent IDU, and
heterosexual activity or unknown in New York City (Chun et al.,
2010, Kim JH et al.,2008). Studies from Nigeria, Botswana, and
Brazil showed the prevalence of Hepatitis B surface antigen
(HBsAg) 6.6%, 5.3%, and 4.7%, respectively. The result of risk
factor analysis showed that infection through male homosexual
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contact had the highest rate, 64 (74.4%), and 16 (18. 6%) were
IDUs (Adekunle et al.,2011,Patel.,et al 2011,Mendes et al., 2011)
If a person is co-infected with both HBV and HIV, management
of both diseases can be complicated, so a visit to the appropriate
specialists is vital.Some anti-retrovirals, which are usually
prescribed to treat HIV, can eventually lead to antiviral resistance
or liver-associated problems. One or both infections will require
treatment and must be carefully managed. Treatment differs from
person to person (Weibaum et al.,2008)
Numerous consensus studies have focused on the
importance of co-infection, the effect of HIV infection on HBV,
and also the importance of checking anti HBc level before HBV
vaccination (Weibaum et al.,2008).Evaluation of HBV risk factors
is an important point to control and prevent its further spread of
the disease within the populations. This research is therefore an
attempt to further investigate the risk factors for Hepatitis B virus
co-infection among HIV patients attending comprehensive care
clinics in Makueni County, Kenya and come up with best
strategies to prevent and control further spread of Hepatitis B to
both people infected with HIV and those not infected.

II. METHODS
Study Site
The study was carried out in three selected comprehensive
care clinics in Makueni County which is 144 KM south of Nairobi
the capital city of Kenya with a population of 930,530 with a
current prevalence of HIV been 5.6%.
Study Design
This was a prospective cohort study among patients seeking
services in comprehensive care clinics in Makueni County.
Study populations
HIV Patients aged 18 years and above seeking services in
comprehensive care clinics in Makueni County.
Inclusion criteria
 HIV patient above 18 years registered at the facility
 New HIV patient diagnosed with HBV and above 18
years
 New HIV patients with no HBV infection and above 18
years
 Willing to participate and ready to give informed consent
Exclusion Criteria
 Patients on antiretroviral drugs who had been diagnosed
positive for HBV
 Those who are very sick
 Previously vaccinated for HBV
 Transfer in HIV patients on ARVS
Sample size determination
The study utilized sample size formula for comparing two
proportions by Casagrande et al (1978) to obtain the minimum
sample size. The minimum sample size per group was calculated
as 107. Allowing for 20% non- completeness/loss to follow up; the
sample size was adjusted upwards to 129. The study targeted to
recruit a minimum of 129 HIV patients with HBV co-infection and
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129 HIV patients without HBV making a total of 258. A total of
258 participants gave informed consent and were recruited for the
study. 128 HIV/HBV and 130 HIV participants were later
recruited and joined to be part of the study. This was achieved
considering 95% CI and 5% margin of error.

III. SAMPLING PROCEDURE
Makueni County has 57 comprehensive care clinics and
three facilities were purposively selected for the study because
they have high number of HIV patients seeking services and also
represent rural and urban areas. Makueni county referral has
approximately monthly new HIV enrollments of 60 patients,
Makindu hospital has 50 and Emali model clinic has
35.Proportionate sampling was used to calculate the number of
clients required from each hospital guided on by HIV monthly
testing data. Makueni county referral produced 53, Makindu
hospital 45 and Emali model gave 31 and convenient method was
used to recruit the participants in each facility. The study was
composed of two arms of patients, newly HIV diagnosed with
HBV co-infection and those without. Both HIV and HBV testing
was conducted using rapid test methods. The group found to be
negative for HBV was vaccinated for Hepatitis B after enrollment
to the study while the positive ones were treated. All these groups
were initiated ARVS after enrollment and followed up for six
months. In the two groups baseline information was collected at
enrollment to the study, their CD4 count and viral load tests and
recorded. Follow up of six months was scheduled for the study
participant’s then end line information collected together with
HBV test, CD4 count, and viral load test done.Individual data was
collected using semi-structured questionnaire by the help of a
trained research assistant
Sample collection, storage, transportation and processing
Approximately, 4mls of blood was collected using a
vacutainer bottle and 2mls put in plain and EDTA bottle for every
study participant at baseline and at the end of the study. Blood was
stored at room temperature and analysis for CD4 and HBV was
done at the facility since all these facilities have laboratories which
can carry out these tests hence no transportation was required. The
DBS samples for viral load were collected and kept at room
temperature and taken to the nearby G4S (courier) office for
transportation to KEMRI (Centre for virus Research) Nairobi for
processing of HIV Viral load test.

IV. DATA COLLECTION
Administration of questionnaire
After getting informed written consent individual data was
collected using semi-structured questionnaire by help of a trained
research assistant. This comprised of HIV patients seeking
comprehensive care services in that facility where the study was
conducted. Demographic characteristics and risk factors for HBV
co-infection were captured in the questionnaire. Training of
research assistant on data collection and study protocols was done
in Makindu hospital after which the pre-testing of the
questionnaires was carried at the same facility for quality
purposes. Data for each study participant was collected at baseline
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and follow-up which was at sixth month using intervieweradministered questionnaire.
Data management and analysis
Double data entry method was used to ensure quality and
consistence. Data cleaning was undertaken to identify and correct
errors made during questionnaire filling and data entry. Data
processing and analysis was done using the Statistics Package for
Social Science (SPSS) software version 20.0. Descriptive data was
presented using frequency tables. Cross tabulation involving Chi
square test was used to compare variables. Values of less than or
equal to 0.05 was considered significant. A multivariate analysis
was conducted using logistic regression analysis to rule out for
confounding variables.
Ethical considerations
The scientific and ethical research committee of Kenya
Medical Research Institute granted ethical approval to carry out
the study (certificate no KEMRI/RES/7/3/1). Permission was
sought from leaders in the County Ministry of Health department
of HIV/AIDS and Medical superintendent of the facilities where
the study took place. Written consent for the purpose of this study
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was obtained from all participants and the objectives of the study
were made clear prior to obtaining the informed consent.

V. RESULTS
Socio-demographic and socio-economic characteristics of the
study participants
Majority (63%) of the study participants in both HIV/HBV
positive and HIV/HBV-negative arms of the study were females.
The mean age of the participants was 31 years and most(32% of
them in the HIV/HBV cohort were aged 26-30 years while in HIV
cohort most(26%) were aged 31-35 years.More than seventy eight
percent of the participants in each of the groups were married.Of
these 77% in the HIV/HBV and 98% in the HIV group were in
monogamous marriage.More than half of the study participants in
each of the groups had attained secondary level of education.In
both groups more than a third of the study participants were in
formal employment and majority lived in rural areas.There were
no significant differences in the characteristics of the participants
in the two groups.(Table 1)

Table 1: Socio-demographic and socio-economic characteristics of the study participants
Demographic
Information
Gender

Age Category

Marital Status

Education level

Employment
status

Residence

Characteristics
Male
Female
Total
21-25
26-30
31-35
36-40
41-45
46-50
51-55
Total
Married
Single
Divorced
Windowed
Total
Primary
Secondary
Tertiary (college/University)
No formal education
Total
Self employed
Employed
Not employed
Total
Urban area

Laboratory Blood Specimen Results
HBV/ HIV (n) (%) HIV (n) (%)
47(36.7)
47(36.2)
81(63.3)
83(63.8)
128(100.0)
130(100.0)
28(21.9)
25(19.2)
42(32.8)
33(25.4)
30(23.4)
34(26.2)
18(14.1)
26(20.0)
6(4.7)
9(6.9)
3(2.3)
1(0.8)
1(0.8)
2(1.5)
128(100.0)
130(100.0)
102(79.7)
102(78.5)
19(14.8)
23(17.7)
4(3.1)
4(3.1)
3(2.3)
1(0.8)
128(100.0)
130(100.0)
28(21.9)
29(22.3)
68(53.1)
68(52.3)
29(22.7)
33(25.4)
3(2.3)
0(0.0)
128(100.0)
130(100.0)
45(35.2)
46(35.4)
47(36.7)
51(39.2)
36(28.1)
33(25.4)
128(100.0)
130(100.0)
63(49.2)
52(40.0)

Total (n) (%)
94(36.4)
164(63.6)
258(100.0)
53(20.5)
75(29.1)
64(24.8)
44(17.1)
15(5.8)
4(1.6)
3(1.2)
258(100.0)
204(79.1)
42(16.3)
8(3.1)
4(1.6)
258(100.0)
57(22.1)
136(52.7)
62(24.0)
3(1.2)
258(100.0)
91(35.3)
98(38.0)
69(26.7)
258(100.0)
115(44.6)

p-value
0.925

0.56

0.714

0.353

0.865

0.136
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Rural area
65(50.8)
78(60.0)
143(55.4)
Total
128(100.0)
130(100.0)
258(100.0)
Risk factors for HIV/HBV co-infection among HIV patients attending comprehensive care clinics in Makueni county, Kenya
The study established that few of the participants use condoms while having sex compared to majority (61.6 %) of them who do
not use and this showed statistical significance with HIV/HBV co-infection at p=0.0380.Having more than more than one partner and
consumption of alcohol or smoking showed to increase chances of HIV patient to be co-infected with Hepatitis B. History of family
members having been infected with Hepatitis B before,blood transfusion and having been screened before for Hepatis B before. did not
show relationship of one acquiring the disease (Table 2)
Table 2: Risk factors for HIV/HBV co-infection

Risk Factors
Use condoms while
having sex
Number of Sexual
Partners

Screened
Hepatitis B
Smoke
alcohol

or

for

take

Family member(s)
had Hepatitis B
infection
Done
Blood
Transfusion
Vaccinated against
Hepatitis B

Characteristics
Yes
No
Total
One
Two
More than two
Total

Laboratory Blood Specimen Results
HBV/ HIV (n) (%)
HIV (n) (%)
41(32.0)
58(44.6)
87(68.0)
72(55.4)
128(100.0)
130(100.0)
80(62.5)
108(83.1)
47(36.7)
22(16.9)
1(0.8)
0(0.0)
128(100.0)
130(100.0)

Total (n) (%)
99(38.4)
159(61.6)
258(100.0)
188(72.9)
69(26.7)
1(0.4)
258(100.0)

p-value
0.038

Yes
No
Total
Yes
No
Total
No
I don't know
Total
Yes
No
Total
No
Total

4(3.1)
124(96.9)
128(100.0)
80(62.5)
48(37.5)
128(100.0)
55(43.0)
73(57.0)
128(100.0)
2(1.6)
126(98.4)
128(100.0)
128(100.0)
128(100.0)

7(2.7)
251(97.3)
258(100.0)
125(48.4)
133(51.6)
258(100.0)
113(43.8)
145(56.2)
258(100.0)
2(0.8)
256(99.2)
258(100.0)
258(100.0)
258(100.0)

0.686

VI. DISCUSSION
More females (63%) were co-infected with HBV than males
(37%) however this didn’t show any statistical significance
(p=0.925) furthermore our findings were similar to another study
which revealed that though more females (3.59%) than the males
(3.27%) were seropositive, they were comparable (p = 0.91) in
HBsAg seropositivity (Omatola et al.,2019). This finding also
supports the report of (Sule et al.,2010) from the same setting that
both male and female were apparently equal in exposure to HBV.
Previous studies (Omatola et al.,2017,Mustapha et
al.,2004,Donbraye et al.,2014,Terwase et al.,2015) reported
similar findings. The higher ratio of females to male in this study
may be attributed to the fact that more females than males' visits
hospitals for medical attention in Nigeria, a reason previously
reported (Uneke et al.,2005)

3(2.3)
127(97.7)
130(100.0)
45(34.6)
85(65.4)
130(100.0)
58(44.6)
72(55.4)
130(100.0)
0(0.0)
130(100.0)
130(100.0)
130(100.0)
130(100.0)

0.001

0.000

0.790

0.152

Windowed, single and divorced persons were less affected
by HBV co-infection than married individuals however there was
no statistical significance on marital status and HIV/HBV coinfection these results are not similar to others done where analysis
by marital status showed that the widowed patients significantly
had higher HBsAg prevalence (Omatola et al.,2017) and also not
in conformity with other studies which found significant
association of marital status with HBV infection (Sule et al.,2011)
in Kogi State,(Sirisena et al.,2002) in Plateau State,(Ezegbudo et
al.,2004) in Anambra State and (Mohammed et al.,2015) in Kanu
State.The possible reason could be due to the fact that windowed,
single and divorced persons may have one or less partners as
compared to married individuals where each of the partners may
have several partners increasing their chances of been predisposed to HBV.Married people tend to trust each other much and
their chances of using protective devices during sexual intercourse
are low compared to the other group.
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Educational related HBsAg sero prevalence revealed higher
HBV infection in HIV patients with secondary education
compared to those with no formal education, primary and tertiary
levels of education and there was no significant difference
between patient's educational status and HBsAg sero-positivity
(p=0.353). This finding does not supports the assertion( Ezegbudo
et al.,2004) that prevalence rates of infections such as HIV, HBV
and HIV/HBV co-infection were inversely associated with
educational status. The possible explanation could be HBV is
majorly transmitted through sexual contact without using
protection and majority of secondary students are at their
adolescent’s age where they may be tempted to do sex more
compared to their counterparts. At primary level children are
young and may fear to do sex or have no knowledge of sex while
those in tertiary(college/university) are more enlightened and even
if they will do sex majority have knowledge and can use protective
methods in fear of unwanted pregnancy and sexually transmitted
diseases.
Our study found strong association between alcohol
consumption and HIV/HBV co-infection (P=0.00) in this study is
in conformity with previous report of (Ndako et al.,2012), but
contradicts finding of (Mbaawuaga et al.,2014).People who
consume high rate of alcohol are likely more promiscuous and the
fact that they may also fail to protect themselves through correct
and consistent condom use could be a possible explanation for the
higher predisposition to concomitants HIV/HBV infection.
In this study number of sexual partners was significantly
associated with Hepatitis B virus among HIV patients, having
multiple partners increased the chances of one contracting
HBV.HBV is known to be commonly transmitted through sexual
intercourse without using protection or contact with a person
infected with HBV, the more partners one has increases chances
of contracting the disease. This is not in agreement with a study
which found HIV status to be associated with high-risk sexual
behaviours variables but did not find these variables to be
associated with HBV. After adjustment, the number of sexual
partners and age at first sex were associated with HIV status but
lacked a significant association with HBV status (Shevell et
al.,2015). This study revealed condom use showed statistically
significant association with HBV infection. Condoms are known
to protect individuals having sex with sexually transmitted
diseases and this was consistent with other studies (Balew et al.,
2014)
Among the study participants who were vaccinated against
Hepatitis B vaccine no one had acquired the disease at the end of
our study and there were no side effects reported by those who
were vaccinated. Majority of the participants both HIV/HBV coinfected and HIV/HBV mono-infected had not taken the Hepatitis
B vaccine before. From our results it has shown that vaccination
of Hepatitis B as a preventive measure of protecting one from
acquiring the disease. None of the HIV/HBV positive participants
had Hepatitis B vaccination before and this explains the
importance of vaccination.This results are in agreement with a
study which was done to determine whether vaccine for hepatitis
B virus is effective in protecting people who have HIV against
hepatitis B virus infection and if the vaccine is safe in people living
with HIV found that the vaccine was safe and none of the patients
vaccinated acquired Hepatitis B showed improved immunity
against hepatitis B among people living with HIV and taking
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antiretroviral therapy at 12 months. This immunity was lost once
they stopped taking antiretroviral therapy (Okwen et al., 2014).
History of having blood transfusion before was not
statistically significant with HBV co-infection this is consistent
with other studies which found risk factors history of blood
transfusion, unsafe injection, tooth extraction, history of surgery,
catheterization, abortion, tattooing and having a history of family
liver disease did not show statistically significant association with
HBV infection(Erena et al.,2014).

VII. CONCLUSION
More females were co-infected with HBV than males.
Taking alcohol/smoking, having multiple partners and not using
condoms were found to be significantly associated with HBV coinfection. Majority of the participants didn’t have vaccination
against HBV before nor did they have any knowledge of their
family history in relation to Hepatitis infection. People need to be
educated on ways of transmission and prevention of Hepatitis B
and government should support and spearhead the vaccination of
all individuals and more emphasis to be put on people living with
HIV since their immune system is weak and susceptible to coinfection with Hepatitis B virus.
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Abstract- Indonesia's marine plastic waste pollution is severe and
has a significant impact on Indonesia's marine environment,
ecology, biodiversity, economy, and health. The aims of this
study are to enrich the theoretical basis, provide a new way to
solve the problem related marine plastic waste pollution and
promote the reform of Indonesia marine plastic waste pollution
law. By applying interdisciplinary approach and literature
reviews, result showed that existing regulations not specifically
regulate about marine plastic waste pollution. So, this study
suggests to improve legal regulations and implementations. Also,
clearly define the agencies or Ministers that have responsibility
to handle about marine plastic waste pollution problem in
Indonesia.

by 70%. The characteristics of plastics are light, strong, durable,
and cheap, which makes the use of plastics increasing and widely
used in daily life. This characteristic of plastic makes it very
dangerous to the marine environment, and more plastic waste is
harmful to the marine environment. Also, because plastics are
not easy to decompose in soil or water, plastics can be deposited
and accumulated for a long time. Most of the pollution of marine
plastic comes from the generated waste by human beings. These
wastes are thrown into the river and then flow into the ocean, or
social activities directly dispose of the plastic waste into the sea.
At present, the amount of Indonesia's marine plastic waste is still
increasing, and nearly 60-80% of marine waste is composed of
plastic waste [5,6].

Keywords- marine plastic waste pollution, legal regulations,
Indonesia

Protection to the ocean can support sustainable development,
solve the existing problems, and future life continuity problems
[7,8]
. Indonesian government's management of plastic waste is still
insufficient. Most Indonesians believe that they live in a "throw
culture," and the packaging of food and drink is made of plastic.
Therefore, marine plastic waste pollution is a serious problem
facing in Indonesia. But on the other hand, research on the legal
issue related to marine waste pollution in Indonesia is not
popular. The purposes of this study are to enrich the theoretical
basis of marine plastic waste pollution law, provide a new way to
solve the problem related marine plastic waste pollution and
promote the reform of Indonesia waste law.

I.

INTRODUCTION

I

n Indonesia marine plastic waste is not only from the land, but
also from the sea, which accounts for two-thirds of Indonesia's
total area. Recently, Indonesia's marine plastic waste problem
has become increasingly prominent. It has an extraordinary
impact on Indonesia's marine ecosystem because marine plastic
waste not only pollutes the ocean but also consumes and poisons
a large number of marine animals [1,2].
Some studies have assumed that the amount of plastic waste
entering the marine environment is affected by several variables,
namely, river flow area, population density, and marine
activities. It is estimated that 52.5 trillion tons of marine plastic
waste is floating in the marine environment. McKinsey's report
also said that the two main reasons for the leakage of marine
plastic waste are that the value of uncollected garbage and some
types of plastic is relatively small. The study also found that 75%
of landfill leakage sources come from uncollected waste and
25% from the official system of municipal solid waste
management [3,4].
In November 2012, the United Nations Environment Program
(UNEP) quoted a report of the World Bank entitled "waste:
global solid waste management," which pointed out that the
volume of the world's waste can reach 1.3 billion tons per year.
The amount of solid waste in large cities will continue to grow

II.

METHOD

This research is legal research using an interdisciplinary
approach. Therefore, in the process of research, the basic theories
and knowledge of environmental science, ecology, law, and other
disciplines are used to analyze the legal problems of marine
plastic waste pollution in Indonesia and put forward solutions.
Besides, the literature review also conducted by reading a large
number of papers written by domestic and foreign scholars.
Relevant documents of the legal system of marine plastic waste,
government reports, and electronic documents retrieved and
downloaded. The collected papers related to this study will be
sorted, classified, and a literature review will be written.
III.

RESULT AND DISCUSSION

3.1 Current Issues of Marine Plastic Waste Pollution in
Indonesia
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Marine plastic waste refers to the artificially manufactured
materials discarded, disposed, or abandoned in the marine
environment. It is characterized by artificial plastic waste that
floats intentionally or accidentally in the marine environment.
According to the Marine Conservation Association, about 8
million tons of plastic flow into the ocean every year. If the
environment cannot be controlled, by 2025, about 1 ton of plastic
waste will be found for every 3 tons of marine fish. At the same
time, in 2015, a research team led by Jenna R. Jambeck of the
University of Georgia published a study in the journal plastic
waste from land to the ocean, which said that more and more
plastic waste could flow into the sea. According to data from 192
countries, Indonesia ranks second, with plastic waste production
reaching 3.2 million tons, second only to China (8.8 million
tons), the Philippines (1.9 million tons), Vietnam (1.8 million
tons), and Sri Lanka (1.6 million tons). If 75% of the land-based
waste spills in China, Indonesia, the Philippines, and Vietnam
can be contained, the amount of waste flowing into the ocean
worldwide will be reduced by 45%. Plastic Waste input From
Land into The Ocean [9].
As an archipelago country, 187.2 million Indonesian people are
living in coastal areas [10]. In Indonesia, plastic waste enters the
marine environment through rivers, beaches, marine activities,
and illegal dumping. The sources of marine pollution in
Indonesia are unmanaged garbage and people's garbage that
directly throws into the surface water. Generally, the origins of
marine plastic waste in Indonesia are land and ocean itself. Landbased sources mean marine plastic waste pollution that comes
from activities on the land (including waterfront, riverbanks,
beaches, ports, and docks) and contaminate the surface water
then flow to the sea. Land-based sources are the most significant
source of marine pollution. Ocean-based sources mean plastic
waste pollution caused by ships, weather conditions, or any
seabed activities.
Based on the size, marine plastic waste classified into three
groups, namely large debris (>20 mm, refers to the large part of
plastic waste), intermediate debris (2-20 mm, usually refers to
plastic resin particles, also known as nurdles), and microplastics
(<2 mm, consist of small plastic fragments less than 5 mm in
diameter). The continuous movement and collision of medium
and large-scale debris and other plastic debris, as well as the
impact of ultraviolet radiation and photooxidation degradation,
will break the waste into smaller pieces, which can be as little as
2 mm. Other small plastic particles, also known as "scrubbers,"
come from hand cleaners, cosmetics, and blower cleaning media,
which also pollute the marine environment [11].
Plastic debris in the ocean can be naturally broken down into
smaller parts because there are factors from UV activity and
wear. As a result, the amount of degradation will be less than 5
microns (plastic particles) once the plastic debris flows into the
broad ocean with these factors [12].
Microplastic is a kind of plastic particle with a small size and less
than 5 mm. The density of microplastics is less than water, which
leads to the floating of microplastics in the marine environment.
Microplastics can sink due to the influence of microorganisms
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and other particles. Wright once explained the possibility of
microplastics entering marine species or fish, as well as their
biological effect and interaction. In his study, he explained
microplastics formation is due to sunlight, the presence of
electricity, and the impact of microorganisms, which can lead to
the degradation of plastics. High-density microplastics are
deposited and accumulated in marine sediments. On the other
hand, low-density microplastics are floating in the marine
environment [13,14,15].
The pollution of plastic waste to the ocean is of great concern not
only because of its ecological impact but also because it may
have a significant effect on human health, especially on food
safety. Plastics can be broken into small pieces, which makes
them consumed by marine life and even small invertebrates. In
2015, a study in the deep-sea in Southwestern Sumatra found that
plastic materials were found in eight of its ten sampling sites.
Although most of the plastic particles are below 500 meters indepth, the study found that plastic also penetrates the original
area at a depth of 2000 meters. Indonesia's residents live in
plastic, which has been broken into micro and nano-sized plastic
and has spread to the bottom of the sea. People can't pick up all
the marine plastic garbage [16,17].
The impact of marine waste pollution in Indonesia can be seen in
four aspects, such as ecology, biodiversity, resident health, and
economics.
In the ecological aspect, marine plastic waste can directly affect
aquatic ecosystems, such as beaches, wetlands, coral reefs, fish
habitats and breeding grounds and paths of migratory species.
The impact of marine plastic waste depends on its type and
location, and it can also lead to the death of coral reefs.
According to the Australian coral reef research center (ARC),
89% of reefs exposed to plastic waste cause potential diseases,
compared with only 4% of reefs not affected by waste. The study
was confirmed by researchers who looked at 159 reefs from 2011
to 2014. As a result, exposure of plastic debris to coral reefs is
most common in Indonesia, with 26 pieces per 100 square meters
[18]
. Indonesia is a country with abundant and diverse marine life.
The area consists of three biogeographic regions and is a
sanctuary for rich marine life - 76% of coral, mangrove, and vast
seagrass beds live here. Indonesia's ecosystem is in danger
because of the persistent leakage of marine plastic waste. With
the rapid growth of urbanization and the population in coastal
areas, the pollution degree of infiltration and destruction of
various ecosystems will continue to increase the deterioration of
the marine environment [19].
From the biodiversity aspect, plastic debris will destroy the
ecosystem and marine biota which feed on the decomposition of
plastic waste and store the material absorbed by the plastic debris
in the aquatic biota. These hazardous chemicals are PCBs, DDE,
PAH, and DDT. These substances are included in the blacklist in
Annex A and the grey list in Annex B of the Stockholm
Convention on persistent organic pollutants, which entered into
force on August 26, 2010[20]. As Greenpeace says, about 267
marine animals died of indigestion, 90 percent of which was
caused by swallowing plastic. One of the destructive
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consequences is that plastic is considered food for birds, fish, and
marine mammals. Some mothers even feed their chicks plastic.
When eating plastic, marine animals will feel full of food. Their
bodies do not need nutrition. As a result, they will starve to
death. Turtles even mistake plastic bags for jellyfish, one of the
animal's favorite foods [21,22,23].
In Indonesia, a dead whale was found with stomachs contain
various types of debris, with a total weight of 5.9 kg. In the
whale's belly, the fragments are 750 grams of plastic glass
fragments (115 pieces), 140 grams of hard plastic (19 pieces),
150 grams of plastic bottles (four pieces), 260 grams of plastic
bags (25 pieces), 740 grams of sawdust (six parts), 270 grams of
slippers (two pieces), 200 grams of nylon bags (one piece), 3260
grams of collapsed rope (more than 1000 pieces) [24].
Besides ecological and biodiversity impact, marine plastic waste
also can bring a negative impact to human health. It happens
because marine plastic waste can increase the accumulation and
transfer of several pollutants, namely phthalates, bisphenol A
(BPA),
polycyclic
aromatic
hydrocarbons
(PAH),
polychlorinated
biphenyls
(PCB),
nonylphenol
and
dichlorodiphenyltrichloroethane (DDT). Pollutants in marine
organisms can enter the human body through the food chain
because consumers can directly or indirectly eat seafood
contaminated with micro plastics [25].
Indonesia's economic sector is closely related and depend on the
sea and marine product. This condition makes marine plastic
waste pollution directly affects the economy in the country. The
economic impact of marine plastic waste pollution had reached
the US $1.2 billion, including losses in fishing, shipping,
tourism, and insurance business sectors [26].
3.2 Relevant Regulations of Indonesia's Marine Plastic Waste
Pollution
At present, Indonesia has no specific legal regulations to deal
with marine plastic waste pollution. Indonesia's laws on waste
control and management are shown in Figure 1.

Figure 1. Scheme of Relevant Regulations about Marine Plastic
Pollution in Indonesia
Constitution of the Republic of Indonesia (1945) is the basis and
source for the formation of laws and regulations. Every chapter,
article, and verse that contains the ideals to be achieved by the
Indonesian people. As shown in figure 1, the highest level of law,
which closely related to marine plastic pollution, is Article 28H
(1). Article 28h, paragraph 1, of the Constitution of the Republic
of Indonesia (1945) stipulates that "everyone has the right to live
in the prosperity of body and spirit, to have a good and healthy
environment and to have access to health services."
Constitutions of the Republic of Indonesia (1945) Article 28H is
followed by the Law of Environmental Protection and
Management (No. 32/2009) and Law of Waste Management (No.
18/2008). Indonesia promulgated the environmental protection
and management law (No. 32/2009), which states that a good and
healthy environment is the human rights and constitutional rights
of every Indonesian citizen. It has established legal instruments
for the prevention of pollution and environmental damage
according to the development and needs of science, namely, a
strategic environmental assessment (SEA), spatial planning,
environmental quality standards, environmental damage
standards, analysis of environmental impact problems,
environmental management efforts and environmental
monitoring efforts, licenses, environmental, economic means,
basic environmental laws. Besides, Indonesia enacted the Law of
Waste Management (18/2008), which regulates waste generally,
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not specific to marine plastic pollution. This regulation also
states waste management is a systematic, comprehensive, and
sustainable activity, including waste reduction and disposal. The
definition of waste management is contained in Article 1,
paragraph 5, of Law of Waste Management (No. 18/2008).
In Indonesia, government regulations become implementation
regulation for laws above it. The government regulations for Law
of Environmental Protection and Management (No. 32/2009) and
Law of Waste Management (No. 18 / 2008), namely:
Government Regulations of Household Waste Management and
Kind of Household Waste (No. 81/2012) and Government
Regulations of Marine Pollution and Damage (No. 19/1999).
Government Regulations of Household Waste Management and
Kind of Household Waste (No. 81 / 2012) aims to protect public
health and environmental quality, prevent accidents and disasters
related to the management of household waste and kind of
household waste, and support sustainable economic
development. These objectives have been set out in government
regulations. This regulation also provided a basis for the
implementation of waste management in Indonesia, especially in
the local area. With the development of this regulation, local
governments are also obliged to formulate local rules related to
waste management immediately.
Government Regulations of Marine Pollution and Damage (No.
19/1999) established the management of the marine environment,
and its natural resources are designed to provide maximum
benefits for the well-being of people and the survival of other
organisms, both now and in the future. More and more land and
sea development activities and the use of the ocean and its
natural resources may lead to the pollution and destruction of the
marine environment, and ultimately reduce the quality and
function of the sea.
The standing of presidential regulation is under government
regulation to implement government regulation itself. The
presidential regulations that closely related to marine plastic
pollution are Presidential Regulation on National Policies and
Strategies for Household Waste Management and Kind of
Household Waste (No. 97/2017) and Presidential Regulation on
Marine Waste Control (No. 83/2018).
On October 23, 2012, to implement the provisions of Article 6 of
the government regulations on the management of domestic
waste and a kind of household waste (No. 81/2012), the
Indonesian government needs to formulate the presidential
regulations on national policies and strategies for the
management of stairs and similar domestic waste (No. 97/2017).
This presidential regulation is the national master plan for the
household waste management and kind of household waste,
which contains guidelines, policies, strategies, detailed in the
waste management program, and national objectives. It includes
two policy directions: reduction policy, restriction, recycling,
reuse,
treatment
strategy,
classification,
collection,
transportation, treatment, and final treatment.
Following Presidential Regulation on Marine Waste Control (No.
83/2018) on marine waste management, to deal with marine
waste, strategies, programs, and activities are to be coordinated.
Measurable and aimed at reducing the quantity of marine waste,
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especially the national marine waste management action plan
2018-2025, to reduce marine waste, especially plastic waste. The
national action plan is a document that provides planning and
guidance to Ministries, communities and stakeholders to
accelerate the disposal of marine debris over the eight years
2018-2025.
For the National scale, the last standing of regulations in
Indonesia is Minister Regulations that directly follow the
Presidential Regulations. In this case, three Minister of Indonesia
that have regulations related to marine plastic pollution is
Minister of Home Affairs, Minister of Environmental Protection,
and Minister of Public Works. There are four Minister
Regulations, namely: Minister of Home Affairs Regulations of
Waste Management (No. 33/2010); Minister of Environmental
Protection Regulations about Guidelines for Implementing
Reduce, Reuse, and Recycle through Waste Banks (No.
13/2012); Minister of Environmental Protection Regulations
about Guidelines for Materials of Regional Regulation Design
about Household Waste Management and Kind of Household
Waste (No. 16/2011); Minister of Public Works Regulations
about Controlling of Infrastructure and Facilities in Handling of
Household Waste and Kind Household Waste (No. 03/2013).
Minister of Home Affairs Regulations of Waste Management
(No. 33/2010) became the basis for local governments to manage
waste. Under this regulation, the local government has the task of
planning and implementing waste management. Planning relates
to the reduction and handling of waste as outlined in the strategic
plan and annual work plan. In contrast, the implementation refers
to the difficulties in waste generation, recycle, and/or reuse of
waste.
Minister of Environmental Protection Regulations about
Guidelines for Implementing Reduce, Reuse, and Recycle
through Waste Banks (No. 13/2012) regulates the management
of national waste, promulgated regulations giving priority to the
3R (reduce, reuse, recycle). It also handled about principle and
community participation and cooperated with relevant parties,
local governments, producers, associations, and stakeholders.
Minister of Environmental Protection Regulations about
Guidelines for Materials of Regional Regulation Design about
Household Waste Management and Kind of Household Waste
(No. 16/2011) aims to guide local governments in the
formulation of Draft Local Regulation contents on Household
Waste Management and Kind Household Waste. Draft contents
contain: rights and obligations, licensing, waste handling,
financing and compensation, community role, ban, supervision,
and administrative sanctions.
Minister of Public Works Regulations about Controlling of
Infrastructure and Facilities in Handling of Household Waste and
Kind Household Waste (No. 03/2013) includes general planning,
waste treatment, provision of final waste for treatment and
treatment facilities and closure/rehabilitation of landfills. The
waste specified in the Minister's regulations includes household
waste and kind of household waste. It aims to: a. implementation
of an effective and efficient waste control; b. expand waste
treatment services coverage; c. improve the quality of
environment and human health; d. maintain natural resources
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from pollution and mitigation of climate change; and e. use waste
as a one of energy resource.
3.3 Discussion
Regulations on the management of environmental protection
must also be stipulated in the Constitution, as the critical
environmental problems and interests caused by development
activities will aggravate the damage and pollution to the
environment. The regulations in this Constitution will serve as
the basis for the following legislation. All of which are from the
Green Constitution to be maintained. The Constitution of
Indonesia 1945 stipulated in Article 28H (1) that "everyone has
the right to a healthy environment." However, this rule is still
abstract and unclear.
Law of Environmental Protection and Management (No.
32/2009) sets out general rules on supervision and environmental
law enforcement. Also, the general regulations on the
management, control and enforcement of waste pollution are set
out in the Law of Waste Management (No. 18/2008). These two
rules have also been further standardized in the implementation.
However, obstacles are often encountered in the development
and implementation of these rules. These barriers include
inadequate interpretation and understanding of existing rules,
legal gaps, and uncertainty about local governments that do not
make enforcement rules. At the local government level,
regulations often fail to achieve complete success in law
enforcement and central government policies.
Without a specific and comprehensive legal system of marine
plastic waste pollution, the government's national plan to reduce
marine plastic waste pollution to 70% by 2025 will not be
realized, because the pollution problem of Indonesia's marine
plastic waste is increasingly complex and severe.
One of the essential aspects that restrict the implementation of
marine plastic waste pollution control is the imperfect legal
regulation system, including supervision. Some problems are not
routine supervision, which is the obligation of the government. In
addition, there is a lack of information, data, and documentation,
also a lack of coordination among agencies in terms of oversight.
Another problem is that the support system for marine plastic
debris pollution monitoring activities has not been fully
developed.
The Indonesian government has set up a national marine waste
management coordination group, which is subordinate to and
directly responsible for the president. The responsibilities of the
national marine waste management coordination group are: to
coordinate the activities of central government, local
governments, agencies communities and stakeholders in marine
waste management activities; to formulate policies to address
obstacles and problems in marine waste treatment
implementation; and to monitor and evaluate the action plan
implementation.
According to presidential regulation No. 83 of 2018 on marine
waste management, it clearly states the organizational structure
for the disposal of marine waste. The system of the National
Coordination Group for marine waste management includes the
Minister for the Coordination of Ocean Affairs, Environment and
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Forestry, Home and Foreign Affairs, Industry, Finance, Public
Works and Housing, Transportation, Health, Education and
Culture, Communication and Information, Education,
Cooperatives, Small and Medium Enterprises, Tourism,
Secretary of Cabinet, and Head of the Sea Security Agency.
In terms of law enforcement, the legal sanctions against the
polluters of marine plastic waste, including the individuals and
industrial enterprises that have been proved to pollute the
environment, are inconsistent. Other problems, such as activities
in the ocean, ships, and other debris processing into the sea
without follow-up guidance, or even legal sanctions, concessions
exist in the implementation of sanctions, so the lack of sanctions
on marine plastic waste pollution is one of the problems of law
enforcement.
Based on the above problems, we need to improve the legal
regulation system of the comprehensive treatment of marine
plastic waste pollution. One of the improvements was the
development in Indonesia of a special regulation on the control
of marine plastic waste pollution. This regulation proposes to
revise the management measures for plastic waste, which can
make a more comprehensive, coordinated, and practical change
in the supervision and law enforcement of marine plastic waste
pollution. Because marine plastic waste is an important part of
marine waste pollution, perfect regulation is an effective way to
solve the environmental pollution problems (including marine
plastic waste pollution). Indonesia should gradually improve the
legal system of marine plastic waste pollution, which will have
specific guiding significance for the management, supervision,
and Law enforcement of marine plastic waste pollution [27].
Due to cross Ministers and agencies, the agenda of controlling
marine plastic waste pollution needs to clarify institutional
responsibilities. There is a need to include in the scope and
mandate of Indonesia's legal regulations on the control of marine
plastic waste pollution, and institutional cooperation framework
for actions related to marine plastic waste.
Besides the reformation of Indonesia's cross Ministers and
agencies, we also suggest to improve the legal regulation and
strengthen the legal implementation for marine plastic pollution
in Indonesia. Efforts to implement the marine plastic waste law,
obviation and repression can be adopted. Preventive law
enforcement through supervision and repression is carried out
through the implementation of administrative sanctions.
Therefore, in law enforcement, there is no need to provide
administrative or criminal sanctions directly in the area of waste
management. Still, preventive efforts seem to be more effective
in implementation. Preventive law enforcement measures are
recommended, as this will raise public awareness of the
importance of good waste management.
To maximize the use of environmental law enforcement
instruments, in particular, the implementation of criminal law,
the Minister of environment, the chief of police, and the attorney
general signed a joint agreement on the implementation of
comprehensive environmental Law on July 26, 2011. The
purpose of this MOU is to optimize the application of the
"integrated criminal justice system" in the investigation and
prosecution of environmental crime cases [28].
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Similarly, to improve the efficiency of law enforcement through
the courts, the Ministry of environment and the Supreme Court
signed a memorandum of understanding on June 18, 2009, on
strengthening the capacity of environmental judges, which was
then signed on September 5, 2011, through the Supreme Court
Chief Justice environmental judge certification program [29].
IV.

CONCLUSION

Indonesia as an archipelagic country, that most of the country's
territory is the sea. The marine plastic waste pollution problem in
Indonesia seas is very important to be concerned. This is because
marine plastic waste pollution in the sea has negative impacts on
ecological, biodiversity, health, and economic aspects in
Indonesia.
Efforts to overcome the problem and the impact of marine plastic
waste in the sea can be made with regulations. Regulations
relating to plastic waste at sea are regulated in various
regulations, namely: laws, government regulations, presidential
regulations, and Ministerial regulations. Existing regulations only
regulate waste in general. From the several regulations, only one
regulation is the closest, that is Presidential Regulation on
Marine Waste Control (No. 83/2018). However, this presidential
regulation regulates marine waste as a whole, not explicitly
regulating marine plastic waste.
This study recommends the government to clarifies which
Minister or agencies that have responsibilities to Indonesia's
marine plastic waste pollution because every agency needs to
work together. Besides, the need to improve legal regulation and
strengthen the legal implementation of marine plastic waste
pollution in Indonesia.
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Abstract: Achieving the desired family size is not a difficult decision to make for a couple, female sterilization is not always the
first choice of family planning to many couples. The purpose of study was to identify factors that determine the utilization of
female sterilization among women aged 18-49 years in Mch/Fp Clinic, Tigoni sub-county hospital, In Kiambu County. Tigoni
Sub-County statistics and trend shows the utilization of female sterilization is low compared to the other methods of
contraception. A cross-sectional descriptive study design was conducted among 310 women randomly selected from Mch/Fp
Clinic, Tigoni Sub- county Hospital. It was a descriptive cross-sectional study whereby quantitative methods of data collection
was used. Data was collected using structured questionnaire, and quantitative data was analyzed using SPSS version 21.
Relationships between variables were tested using chi-square test and logistic regression and a p-value of <0.05 was considered
significant. There was significant statistical association between age and utilization of female sterilization (P=0.042) at 95%
confidence interval. The study concluded that age and occupation had positive effect on utilization of Female sterilization. The
factors with low and poor female sterilization use were: low level of knowledge about female sterilization; including lack of
awareness on facilities providing female sterilization services, low literacy levels and extremes of parity with desire for more
children. Others factors include religious prohibition and lack of spousal consent. In order to enhance the uptake of female
sterilization as a bold step towards meeting the challenges envisaged in the Kenya's Vision 2030 and the realization of the SDGs,
it is recommended that; sustainable education activities be established as early as possible for the clients including during the
ante-natal period and also continuous medical education (CPd) sessions for the health care providers.
Index Terms – Contraceptive Methods, Cross-sectional Design, Family Planning, Female sterilization,
INTRODUCTION
Background to the Study
Family planning (FP) is an essential service to maternal and child health. Maternal child health areas have been focused on by
developmental agencies especially concerning the performance of Millennium Development Goals (MDGs) 4 and 5. (UNFPA,
2010). In every ten women using contraception, about nine are on a modern form of contraceptives including female sterilization.
Globally, Female sterilization is the more utilized than other methods of contraception among women of reproductive age.
(UNITED NATIONS, 2013). Further studies have shown that with different types of contraceptives being utilized within different
reproductive ages, indicates lack of limitation for the choice of family planning method, including female sterilization. (Sullivan
et.al, 2006). The use of female sterilization decreased from 5.5 % in 1993 to 4.5% by the year 2003, (Noopur, and Sharma, 2009).
Kenya has invested heavily in family planning programs including female sterilization; a lot of development has been put on
manpower and structures where the National Council for Population Development Agency (NCPDA) and the Ministry of
Planning and Economics and economics work together to ensure the Kenyan population is managed, With the aim of increasing
contraceptive prevalence rate(CPR) and improving maternal and child indicators. Though improvement and the achievements
have been minimal, the CPR of the country rose from 27-39 % between 1989 and 1998 and has since stalled. To date the national
Contraceptive prevalence rate (CPR) stand at 58 % (KNBS, 2015).
Problem Statement
According to the KDHS of 2014, currently married women of reproductive age in Central region which holds the study
population in Kiambu county, have a high Contraceiptive prevalence rate (73 %) and has A low unmet need for contraception in
the country at 8.8% (KNBS, 2010). In the KDHS 2014, Kiambu County was reported to have a Contraceptive Prevalence Rate
74% which is above the national average of 58% (KNBS, 2015). It becomes a concern when one or two methods account for
more than 50% of the Contraceptive prevalence rate, even though an ideal method mix standard utilization does not exist
(Sullivan, et. al 2006). Despite their effectiveness, utilization of long acting contraceptive methods including female sterilization
is low in most sub Saharan Africa countries (Thoai et al, 2013). The study seeks to establish factors that influence client’s
utilization of female sterilization among women aged 18-49 years in Mch/Fp clinic, Tigoni Sub county Hospital, since this is least
utilized in this institution.
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Empirical Literature
General Client related Factors that influence the Uptake of Family Planning
According to the World Health Organization, the purposes of family planning is a voluntary thinking and living way which is
based on attitudes, knowledge and rational decisions made by couples so as to prevent unwanted pregnancies. Family planning
including female sterilization comes along with many benefits to the mother, children, father and the family at large. Different
women have different perceptions of the family planning concepts including female sterilization and are influenced by different
factors (Ackerson & Zielinski, 2017).
Family planning including female sterilization comes along with many benefits to the mother, children, father and the family at
large. The mother is given sufficient time in regaining her health after the delivery, enables her to give attention and love her
children and husband as they deserve and also helps her in her advancements which maybe career or personal growth. The father
who may be the bread winner is able to provide for the family’s basic needs and take good responsibility for the family. The
children on the other side, when there is family planning they are provided for ample care attention and love as deserved.
With the different beliefs from the different religions, strict followers decisions and ability to use female sterilization as a method
of family planning is affected and thus the religion determines their use of the different methods of family planning (Yeatman &
Trinitapoli, 2010).
Different cultures and ethnicity believe that God is the giver of children and that he regulates the number of children that a family
will have. This increases the fertility rate among the society which increases poverty levels in this region. It is therefore necessary
to consider socio-cultural factors in campaigns towards the use female sterilization (Bakibinga et al., 2016; Khasakhala, 2011).
General Client Factors Influencing Uptake of Long-Term Methods
Long term family planning methods for example, Female sterilization refers to the use or application of methods that prevent
individuals from getting pregnant for a more extended period if not permanently. Several factors influence the uptake of long term
family planning methods, as opposed to the short term. Many parents prefer to concentrate on their firstborn child until they are
grown enough before they think of getting a second child.
Another benefit is that the methods reversible where they give the parents the freedom to decide the period when they want to
have the child and when they want (Bongaarts, Mauldin, & Phillips, 2016).
Another reason as to why clients prefer the female sterilization is because it offers protection against unplanned pregnancies for a
more extended period. For example, a Intra uterine contraceptive device(IUCD) can be effective for 10 years (Cleland et al.,
2017).
Socio-demographic Factors Determine the Utilization of Female Sterilization
A systematic review study by Olakunde et al. (2019) on uptake, facilitators and barriers female sterilization as a method of
contraception among women of sub Saharan Africa reviewed articles published between the year 2017 and 2000. It obtained 48
articles whose analysis reviewed that there were individual factors that were barriers or facilitated uptake of female sterilization.
The most common socio-demographic facilitator was achievement of desired family size.
In an attempt to understand the socio demographic characteristics of the acceptors of female sterilization in South West Nigeria, a
retrospective analytical study was conducted for a period January 2012 to June 2013 followed by a cross-sectional study of 96
sterilized clients across various health centres in South West Nigeria. It was established that among the reasons given for
accepting female sterilization as a method of contraception included completed family size (12.5%) while the rest reported that
they had completed family size in addition to gynaecological and obstetrical issues.
Eeckhaut (2015) wanted to find out female sterilization patterns in the United States in relation to their marital status and other
socio-demographic characteristics. A survival analysis was done using cross-sectional data from 2006-2010 National Survey of
Family Growth which represented US civilian population of women aged 15-44 years. The survey established that female
sterilization was not limited to women who were currently married. Besides, it was not limited to ever-married women
suggesting that even those who have never been married were using it as a long term contraceptive of choice.
Socio-cultural Factors that Influence the Utilization of Female Sterilization
A cross-sectional study in Sub-Saharan Africa established that the barriers to uptake of female sterilization included myths and
misconceptions that scared women regarding utilization of female sterilization. Besides, the fear of surgery and its complications
was a major socio-cultural issues because female sterilization required an operation thought to be done in theatre. Other barriers
mentioned included irreversibility of the procedure considering young women might change their family planning plans later in
life and in that situation they would not have an option to remove the method. Additionally, there were religious teaching and
beliefs that discouraged and prohibited use of female sterilization and use of contraceptive methods in general.
The decision to undergo female sterilization often involved male sex partners and their disapproval of the method greatly
influenced uptake, a finding that was also reported by Adebimpe (2016). The study recommended adoption of health education
strategies that aimed at minimizing socio-cultural issues that were barriers as well as promoting factors that would facilitate
uptake of the female sterilization as a method of family planning.
Utilization of female sterilization has got no undesired effects (WHO/RHR, 2011). There was concern that female sterilization
was believed to lead to menstrual irregularities, but other studies have shown that those women using female sterilization are not
at a higher risk of getting the side effects than others, of getting menstrual irregularities. (Ripley F and Salem RM, 2012). Several
studies have shown that with good communication among couples increased contraceptive use including female sterilization is
likely to increase (Tumlinson et al, 2013; Gayen & Raeside, 2010).
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Institution-Related Factors that Influence the Utilization of Female Sterilization
Among the institutional factors that were identified included poor health worker expertise and lack of equipment that is necessary
to conduct female sterilization. However, there were some institutional factors that facilitated uptake of female sterilization such
as subsidized cost of providing the service, task-sharing. Adebimpe (2016) argues that although health workers had generally high
level of knowledge on female sterilization, their attitude and concerns towards the procedure were biased in a way that they had
negative influence on the uptake of Female sterilization method in the community.
Another institutional factor is based on the performance of health professionals especially how they package information that they
share with clients. A cross sectional study conducted in USA among 1154 physicians who offered female sterilization services
revealed that physicians had different opinions regarding advising clients against female sterilization based on various client
characteristics.
Ripley and Salem (2012) explains that additional barriers to accessibility of female sterilization include the publicity of facilities
that provide it. For example, a hospital could be having the capacity to offer female sterilization but the public does not know
thus limiting uptake of the method.
MATERIALS AND METHODOLOGY
Research Design
It was a cross-sectional descriptive study design which employed quantitative parameter which was done at Mch/Fp Clinic,
Tigoni sub-county hospital, In Kiambu County.
Systematic random sampling method was used where the first respondent was the first client attended on the day of the
interview .The Sampling interval was determined by dividing the approximated attendance for FP services for 3 months which
was 897,(Total for the year 2016 was 3591.One month =3591/12=299 ,therefore299*3=897) by the sample size.
K=N/n
897/326=2.7=3
Every 3rd client was interviewed.
Sampled participants were interviewed after being assessed for their eligibility and informed consent obtained before being
allowed to participate.
The fisher formula was used to determine the size of the sample (Mugenda & Mugenda, 2003)
n= the desired sample size, Z= the standard Normal deviation at 95% confidence level, and confidence interval (1.96). P=the
proportion in the target population, q= 1-p, d=the level of statistical significance set (0.05)
Therefore n=1.962 × (0.74) (0.26)/0.052
n=296.
The minimum required sample size was 296. However, allowing for 10% non-response the sample size was adjusted upwards to
326.
Data Collection Tool
A self-administered objective questionnaire was developed and used for the study. It was in English language as the service
providers were conversant with that language and there was no need for translation to another language.
The pre-testing of the research tool was done in Kiambu Sub County Hospital in Kiambu County, using 10% (33) of the
questionnaires.
Validity was determined during the pretesting and Research assistants were trained to ensure they are conversant with the tool.
Enough literature review had been done for ideas on developing the tool.
Reliability was ascertained during the pre-testing, by administering the tool in an institution with similar characteristics before
administering the tool to the participants.
Data management
Data was checked for completeness, cleaned and coded. Quantitative Data was entered into computer for analysis. Analysis was
done using SPSS software version 20, and presented by use of Tables, Graphs, percentages and frequencies. Chi square was used
to test the association between the dependent and independent variables. After entry, the data was crosschecked to ensure
accuracy of the information obtained from the field then compared and validated using an in-built validation facility in Cs Pro.
Analyzed information was cross checked with secondary data and glaring deviations or outliers observed addressed.
Ethical Consideration
Approval was sought from Mount Kenya University Ethics Review Committee, further approval was obtained from National
Commision for science, Technology and Innovation.(NACOSTI) before execution. Tigoni Sub County Hospital research and
ethics committee provided ethical clearance of the research before execution. Permission was also sought from the Head of the
MCH/FP Clinic, where the Data was collected. The respondents of the study had to sign a consent form to indicate their voluntary
participation in the study.
RESULTS AND DISCUSSION
Family Planning Methods
The study sought to find out all women who had ever used any methods of family planning.
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Table 1: Ever use of Family Planning Methods
Variable
Frequency N=310
Ever used contraception
Yes
271
No
39
Long-term methods used
IUD
46
Implants
149
Sterilization
15
Short term methods used
Pills
112
Condoms
18
Injectable
173
Traditional methods used
Rhythm
2
Withdrawal
1
Number of Children at First Use of
1-2 children
266
Contraception
3 and above
4
The study further sought on the intention to use female sterilization in future among the respondents.
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Percent (%)
87.4
12.6
21.9
71.0
7.1
86.2
13.8
100.0
66.7
33.3
98.5
1.5

Intentions to use female sterilization

No, 139(44.80%)

Yes, 171(55.2%)

Figure 1: Future use Female Sterilization
The study sought from the respondents who did not intend to use female sterilization reasons were sought as to why

Reasons for lack of intentions to use female sterilization

114(88.4%)
100.00%
50.00%

5(3.9%)

3(2.3%)

7(5.4%)

0.00%
Already Dont know Dont trust Incase the
using
about it
it/Fear
other
Reason for lack of intentions to use female sterilization in future
another one
children die

Figure 2: Reasons for lack of intentions to use female sterilization in future
The findings from the study indicated that female sterilization was the least utilized among the contraceptive methods. The results
are in line with those from (KDHS, 2014) which showed that implants, injectable and pills were the most used methods compared
to female sterilization.(KDHS, 2014). This finding is moderately extremely low contrasted and an examination in Tehuledre,
Ethiopia found that female sanitization accounts practically 50% of all long acting and lasting strategies. (Tsui et aI, 2010).
Social Cultural Factors
Table 2: Association between Socio Cultural factors and Utilization of Female Sterilization
Have you ever used Female
P-Value
Variable
sterilization as a method of
family planning
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No
Yes
121
1
Fisher's Exact Test = 0.394
99.2%
.8%
No
188
0
100.0%
0.0%
If agreed, the number
1-2 children
20
0
Fisher's Exact Test = 1.000
100.0%
0.0%
3 and above
101
1
99.0%
1.0%
Need For permission to
Yes
65
0
Fisher's Exact Test = 1.000
attend FP clinic
100.0%
0.0%
No
244
1
99.6%
.4%
Need For permission from
Yes
172
1
Fisher's Exact Test = 1.000
spouse to undergo female
99.4%
.6%
sterilization
No
137
0
100.0%
0.0%
From the Table 2 above female sterilization utilization was not positively associated with agreement on number of children to get
with the spouse (p=0.394), the number of children agreed (p=1.000), permission to attend FP clinic (p=1.000), and permission
from spouse to undergo female sterilization (p=1.000).
Descriptive statistical analysis of frequencies and percentages shows that majority (60.6%) of respondents had not agreed on
number of children to get with the spouse and those who have agreed majority (83.6%) indicated on 3 children and above.
Reducing deliveries had great influence on fertility than child spacing. It is greatly beneficial to both women and society at large
to avoid unwanted pregnancies by utilization of contraceptives including female sterilization. Concerning decision making in the
family, majority of the respondents (66.5%) made decision together on the use of contraceptives, while 8% were mainly their
partner's decision and 31% was mainly the user decision to use contraceptives. A total of 55.5% of respondents indicated they
would require permission from spouse to undergo female sterilization as a method of contraception. Utilization of female
sterilization is low due to lack of information and on availability and the cost involved.
A similar study in Malawi by Baschieri et al, (2013) revealed that women require permission from their spouses to use
contraceptive. The polygamous men tended to be married to women who had not gone to primary school and who desired more
children than monogamous couples and thus may reduce women’s motivation to practice contraception
Agreed on number of
children to get with spouse

Yes

Institution Related Factors Influencing Utilization of Female Sterilization.
Factors that were examined to assess utilization of female sterilization were; knowledge of a hospital that offers female
sterilization, charges for female sterilization, the waiting time between booking and having the procedure done, who does this
procedure, and where is the procedure done.
Table 3: Association between Institutional Related Factors and Utilization of Female Sterilization
Variable
Have you ever used Female
P-Value
sterilization as a method of family
planning
No
Yes
Knowledge of a
Yes
105
1
Fisher's Exact Test = 0.342
hospital that offers
99.1%
.9%
female
No
204
0
sterilization
100.0%
0.0%
Charges for
Dont Know
200
1
Fisher's Exact Test = 1.000
female
99.5%
.5%
sterilization
Less than 1,000
5
0
100.0%
0.0%
Free
104
0
100.0%
0.0%
Waiting time
Dont Know
292
1
Fisher's Exact Test = 1.000
between booking
99.7%
.3%
and having the
Less than 1 hour
3
0
procedure done
100.0%
0.0%
One Day
7
0
100.0%
0.0%
One Week
7
0
100.0%
0.0%
Designition
Nurse
66
0
Fisher's Exact Test = 1.000
100.0%
0.0%
Doctor
211
1
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99.5%
.5%
11
0
100.0%
0.0%
Visitng team
21
0
100.0%
0.0%
Department
Mch/Fp clinic
37
0
Fisher's Exact Test = 0.529
100.0%
0.0%
Theatre
126
1
99.2%
.8%
Not sure
146
0
100.0%
0.0%
From the Table 3 above female utilization was not positively associated with knowledge of a hospital that offers female
sterilization (P=0.342), charges for female sterilization (P=1.000), the waiting time between booking and having the procedure
done (P=1.000), who does this procedure (P=1.000), and where is the procedure done (P=0.529).
The awareness to female sterilization, which is measured as the knowledge about the family planning method was positively
significant on contraceptive use inMch/Fp clinic, Tigoni sub-County Hospital with more than half 55.2% of the respondents
indicating they would use it in the future. The results shows the majority of the respondents 65.8% know of a hospital that offers
female sterilization while more than two third 64.8% don’t know the charges for female sterilization.
In a study done in Zimbabwe women were found to have no problem in recommending their chosen family planning method
including female sterilization, to their friends or even kinsmen. (Mitchel MJ, 2004).
Clinical Officer

Multivariate Analysis of factors that determine utilization of Female Sterilization among women aged 18-49 years.
At bivariate analysis, female sterilization utilization at 95% confidence intervals (p-value<0.05) was significantly associated with
the analysis of age and utilization of female sterilization (p = 0.042) at 95% confidence interval. There was statistical association
between occupation and utilization of female sterilization (P=0.035). These factors were then fed into a logistic regression where
they were not significantly associated with female sterilization utilization among women aged 18 to 49 years of reproductive age
in Mch/Fp clinic, Tigoni sub-County Hospital and thus the null hypothesis is rejected.
Conclusion
The variables identified as the factors which had positive significant effect on contraceptive use were: On socio-demographic age
of the women and women's occupation had positive significant. The main obstacle to the use of female sterilization was lack of
knowledge and fear of surgery.
Though majority of married study participants had high knowhow on the overall permanent contraceptive methods, a huge
number of married women had low knowledge specifically on female sterilization. The study findings indicate that female
sterilization prevalence rate was very low below the national average compared to other family planning methods.
The social and economic factors that were found to influence the utilization of female sterilization among the respondents were,
the level of education, occupation and increased knowledge on utilization of female sterilization.
Recommendations
In order to enhance the utilization of female sterilization are recommended:
i.
Establishment of sustainable Continuous Education sessions to improve utilization on female sterilization.
ii.
Development of information and educational materials about female sterilization and benefits to be used in the
health facilities and in the community to raise awareness.
iii.
Community health workers need to make greater efforts to extend their services to include household level
discussion on utilization of female sterilization.
Recommendations for Further Research
i. Men were not included in this study, therefore there is need to target men and establish the role of men and how they
influence utilization of female sterilization.
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Abstract- Abstract- Background - Feet bear entire body weight.
Transmission of weight is mainly through the heel to the ground
and then through the arches of foot and base of toes. Alteration in
the arches can cause pronated, supinated or neutral foot postures.
Foot posture is known to have an effect on the proximal
biomechanical link of lower extremity. Thus, this study aims at
exploring the effect of pronated foot posture on the proximal
strength and flexibility.
Methods - 86 individuals between the age group of 18 – 35
years with pronated and neutral arch feet were included in two
groups of 43 each, differentiated by FPI-6. Both the groups were
assessed for their strength using the Single leg Triple Hop
Distance test and, for their flexibility using the Toe Touch test.
Results- There was no statistically significant difference
with respect to strength and flexibility between the two groups.
Conclusion - Thus from the present study it can be
concluded that pronated foot posture does not alter the strength,
power of lower limb and the flexibility of back line.
Index Terms- Pronated-feet, Triple Hop Distance, Flexibility,
Kinetic Chain, Strength.

I. INTRODUCTION

T

he foot is the distal most structure of the biomechanical link
in the lower limb. Depending on the activity, the foot and
ankle provide a foundation of either stability or mobility to the
distal extremity1.
Feet bear entire weight of the body. The transmission of
weight is mainly through the heel to the ground and then through
the arches of foot and base of toes.
The arches – There are three arches of the foot namely the
medial arch, lateral arch and the transverse arch. The structure of
bones and the musculature around the ankle and foot supports
these arches. There can be alterations in the arches due to various
factors causing decrease or increase in the arch height, causing
pronated supinated or neutral foot.
Prevalence of pronated foot is 13.6% in general
population2.Tejashribhoir et al, studied the prevalence of flat foot
in physiotherapy students in the 18 to 25 years age group and
concluded that the prevalence was 11.25%. Pronation of foot
causes the medial longitudinal arch to drop, the calcaneus everts
and the talus goes into plantar flexion adduction3. Pronated foot is
also related to a hypo-mobile gastro soleus complex1.
Abigail Grover Snook studied ‘The relationship between
excessive pronation as measured by navicular drop and isokinetic

strength of the ankle musculature’ and concluded that there was
reduced concentric strength of the plantar flexors in subjects with
pronated foot as compared to normals4.
According to the anatomy trains concept the entire body is linked5.
Thus studying the effect of pronated foot posture on the proximal
biomechanical link becomes essential.

II. RATIONALE FOR STUDY
Foot posture is known to have an effect on the proximal
biomechanical link of lower extremity6, 7, 8. It is seen that with foot
pronation, the tibia internally rotates, knee goes into valgus, hip
internally rotates and the pelvis tilts anteriorly9. These structural
alterations can cause changes in the muscle strength and power.
Thus this study aims at studying the effect of pronated foot posture
on triple hop distance which is a valid predictor of lower limb
power and strength10. It is a simple clinical tool which can be used
to assess the same without consuming much time and use of any
sophisticated equipment.
Foot pronation causes reduced flexibility of the calf muscles
but its effect on the proximal link is not much explored1.
According to a newer concept ‘The anatomy trains’, entire body is
linked. There are 5 trains- the superficial front line, deep front line,
lateral line, oblique line and the superficial back line5. The
superficial back line links from the plantar aspect of toes to the
occiput. This creates a possibility that the proximal structures may
be affected due to foot pronation. Therefore this study aims at
studying the effect of pronated foot posture on toe touch test which
is a valid predictor of flexibility of the posterior structures
(especially hamstrings and lumbar spine) 11.
There may be an influence of flat foot on the strength and
flexibility of the lower extremity1, 4. Therefore in patients with
lower extremity strength or flexibility deficits, along with the
conventional therapy their distal biomechanical link i.e. the foot
posture too should be evaluated. This would give a holistic
approach to the treatment.

III. METHODOLOGY AND DATA COLLECTION
This was a cross sectional analytical study with a duration
of 6 months. A total of 86 individuals between the age group of 18
– 35 years were included in the study. 43 had pronated feet –
included in group A and 43 others had neutral arch feet - included
in group B; which was classified using the FPI -6. The sample size
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was calculated based on a pilot study with 10 participants in each
group, and power fixed at 80% and confidence interval at 95%.
Inclusion criteria – (i) Healthy young adults in the 18 to 35 age
group. (ii) Subjects giving written consent.
Exclusion criteria – (i) Recent musculoskeletal injuries of
lower limb and spine (within 1 year of participation in study).
(ii)Neuromuscular impairment or congenital musculoskeletal
anomalies. (iii) Athletic or regular physical exercise.
Both the groups were assessed for their strength using the Single
leg Triple Hop Distance test and, for flexibility of backline using
the Toe Touch test.

486

as positive and that below the toe level were taken as negative.
Average of two attempts was recorded11.
The means of the triple hop test and the toe touch test
respectively were compared between both the groups.

IV. PROCEDURE
Approval was obtained from the ethics committee prior to
commencement of the study. The study was explained to all
participants and Informed consent taken from all subjects. The
demographic data was collected as per the Case Record sheet. The
participants underwent the FPI-6 and were divided into two groups
based on the scores i.e. if more than six then in Group A- the
pronated foot group and if the score is between 0 to +5 then in
Group B- control group (neutral arch).

Figure 2: Triple Hop Distance Test

Figure 3: Toe Touch Test
Figure 1: Flow chart of the study
A. Triple Hop Distance Test
Test procedure: Subject s tanding on single leg (without
footwear) at the start point of the measuring tape stuck on the
ground. They were asked to take three hops in succession and the
distance at the end of three hops was recorded (corresponding to
the great toe on the tape). Three attempts were allowed, and
average of the three was taken as final score on both sides10.
B. Toe touch Test
Test procedure: Subject standing on a 20cm long stool and
bending down from the back without bending the knees.
Measurement was taken by a measuring tape from the toes to the
tip of the middle finger. The scores above the toe level were taken

V. RESULTS AND ANALYSIS
Data was entered using MS Excel 2010 and analyzed using
Graph pad instat software version 3.1. The Kolmogorov and
Smirnov test was used to test for normal distribution of the data.
The unpaired t test and Mann Whitney U was used for normally
and not normally distributed data respectively. P value of <0.05
was taken as statistically significant.
There was no statistically significant difference between the
two groups when compared for Triple Hop Distance and Toe
touch.
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Table 1: Comparison of means of THD (right side) between
groups A and B
Triple Hop Distance (right leg comparison)

VI. DISCUSSION AND CONCLUSION

N= 86

n

Min

Ma
x

Median

Mea
n

SD

Test

GROU
PA
(Pronat
ed feet)
GROU
PB
(Norma
l feet)

4
3

141.
00

582.
66

289.00

286.
93

77.
49
2

Unp
aire
d t
test

4
3

186.
00

438.
00

291.66

289.
81

48.
87
6

P
valu
e
0.83
73
Not
Sig
nifi
cant

Table 2: Comparison of means of THD (left side) between
groups A and B
Triple Hop Distance (left leg comparison)
N= 86
n Min Max
Medi Mea
an
n

SD

Test

Unp
aire
d t
test

GROU
PA
(Pronat
ed feet)
GROU
PB
(Norma
l feet)

4
3

124.
00

554.5
0

267.1
6

276.
13

79.
75
8

4
3

164.
33

456.0
0

272.6
6

275.
37

63.
29
0

N= 86

n

Min

Max

GROU
PA
(Prona
ted
Feet)
GROU
PB
(Norm
al
Feet)

4
3

20.0
00

4
3

10.5
00

Me
an
4.6
10

SD

Test

24.5
00

Medi
an
7.50
0

11.6
85

Unp
aire
d t
test

34.0
00

7.00
0

7.4
88

11.0
66

P
valu
e
0.96
08
Not
Sig
mifi
cant

P
value
0.244
2
Not
signifi
cant

Table 3: Comparison of means of Toe touch test in Groups
A and B

Due to foot pronation there are changes expected in the
proximal biomechanical link. The tibia rotates internally, knee
goes into valgus, hip goes into internal rotation and pelvis is
anteriorly tilted9.
Due to all these structural changes occurring as a result of
foot pronation, an alteration in the functional aspects of strength
and power could have occurred. The results however show that
there is no alteration of strength and power assessed as per the
THD test. These findings are consistent with that of the study
conducted by Zhao X et al, wherein there was no
association of arch height with physical performance measures
of force (tested by vertical jump height), agility and
proprioception. The author attributed the occurrence of results
pertaining to arch height and physical performance to the fact that,
physical performance is an integrated result of multiple body
systems and thus considering only arch height it is difficult to
determine that it may play a pivotal role in physical
performance12.
Mahdi Vaez , Rooh Allah Ranjbar and Atefeh Kazemi studied
the impact of foot posture on vertical jump in middle school
boys. They too concluded that there is no difference between the
vertical jump height scores between different foot postures13.
Juan Francisco Are´valo-Mora, Maria Reina-Bueno, Pedro V.
Munuera studied the influence of foot type on the Physical motor
performance. The results achieved stated that there is no
significant difference in the physical performance as a whole
between different arch heights14.
Their findings were in accordance with that of Tudor et al.
where they found that low-arched and normal-arched children
were equally successful at accomplishing the motor tests, and they
concluded that flatfoot was not a disadvantage in sports
performance in children aged 11 to 15 years15.
However, Negrin argued that the structure and functionality of the
normal foot gives it advantages in preventing injuries and trauma
in children and adolescents16.
Flexibility - Foot pronation causes reduced flexibility of the calf
muscles but its effect on the proximal link is not much explored.
According to a newer concept ‘The anatomy trains’, the entire
body is linked5. This creates a possibility that foot pronation may
affect flexibility of the structures proximally. The results
however show that there is no alteration of flexibility assessed
as per the Toe touch test. Although the results were not
statistically significant, the difference between the means of the
two groups was 2.87cm (The means being 4.61cm in pronated
feet group and 7.48cm in normals)
Fiona Hawke, Keith Rome and Angela Margaret Evans studied
the relationship between foot posture, body mass, age and ankle,
lower-limb and whole-body flexibility in healthy children of 7 –
15 years. They concluded that the pronated feet individuals had
greater lower limb and whole body flexibility as compared to other
group, but not greater ankle joint flexibility. However, older
children exhibited less lower-limb and whole-body flexibility, but
not ankle joint flexibility17. The author expresses the need to carry
out the study in growing stages through adolescence and
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adulthood to comment on the exact effect. Also the outcome
measure for testing the flexibility was taken as Beighton’s score,
which is usually used as an outcome measure for joint
hypermobility.
It is proved that in pronated feet there is tightness of the
posterior calf muscles1, 18.
Due to foot pronation the plantar structures get stretched due
to spreading of the foot structure. Thus the plantar fascia also gets
stretched. According to the anatomy trains concept, the entire
body is linked through a myofascial system. In pronated feet, even
though the calf muscles get into tightness, the plantar fascia is
actually stretched thus the tightness or lack of flexibility may not
be carried higher up in the kinetic chain.
The mean age of the population studied in current study was
around 22 years, which is the young active group of people. Thus
due to regular use of large muscle groups, the foot pronation might
not have affected the strength and flexibility.
Also the foot pronation may not show its effect on the proximal
strength and flexibility at this small age but if the population is
studied longitudinally over their years of development, the exact
effect of foot posture on strength and flexibility may be observed.

[7]

[8]

[9]

[10]
[11]
[12]

[13]

[14]

[15]

[16]

VII. CONCLUSION
Thus from the present study it can be concluded that
pronated foot posture does not alter the strength, power of lower
limb and the flexibility of back line in young adults.

[17]

[18]
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Abstract- Yeki Woreda forest is one of the ecosystem resources in
southwest Ethiopia which provides several economic, ecological
and social benefits. The contribution to local livelihood of NTFPs
from the forest is particularly important. The main purpose of this
study was to evaluate the contribution of NTFPs from the forests
to local livelihoods. Specifically, the study aimed at identifying
the major NTFPs, assessing the subsistence and cash contribution
of NTFPs to local households and identifying the determinants of
household dependence on NTFPs around the forest. The study was
conducted in three purposively selected potential NTFP Kebeles
and a total of 170 households were randomly selected from the
Kebeles using the proportions-to-size technique of sample
allocation. Besides household survey, group discussions were
conducted to collect the necessary data. The results indicated that
NTFPs are more than a safety-net and households living around
forests in the study area are considerably dependent on NTFPs.
Some of the NTFPs include forest honey, climbers, forest coffee,
spices (Korerima and Timiz), wild food (ero and acho), fuel wood
(fire wood and charcoal) and other products (bamboo, ensosila,
forest fodder, medicinal products such as damakese etc). These
products provide important sources of income (13.1%) for
households living around forests who also practice agricultural
production. Honey is the most important NTFP in the study area
followed by forest coffee and fuel wood. Honey, coffee, wild
spices and ‘ensosila’ are mainly used for cash purposes where as
climbers, bamboo, wild food, fuel wood, forest fodder and
medicinal NTFPs are mainly (sometimes even entirely) used for
subsistence. However, household dependence on NTFPs varied
with differences in socioeconomic factors. Logistic regression
predicted that distance to forest (-), land holding (+), availability
of non-farm income (+), household years of residence in the area
(+), educational level (-) and marital status of household head (+)
significantly determine household participation in NTFP
collection. Similarly, OLS regression predicted that share of
NTFPs in household income varies significantly with family size
(-), labour endowment (+), distance to town (+) and number of
livestock (+). The study results indicated differences among local
groups in participation and degrees of dependence on NTFPs that
echo importance in designing and implementing NTFP based
development programs
Index Terms- NTFPs, forest incomes, livelihoods, safety-net,
dependence on NTFPs

I. INTRODUCTION

F

orest ecosystems have long been acknowledged for the
multiple benefits they provide at global as well as local levels
(Arnold & Perez, 1998). They play important roles worldwide as
providers of environmental services to nature in general – and
humans in particular – and as sources of economically valuable
products (ibid). These mainly include provision of timber and
Non-Timber Forest Products (NTFPs), amenity and recreation,
watershed
protection,
climate
buffering,
biodiversity
conservation, etc (Nasi et al, 2002; Mitchel et al, 2007; Pearce &
Pearce 2001).
Among these, there has been a growing consciousness about
NTFPs in recent decades. Increasing the harvest and trade of
NTFPs has been promoted by researchers, conservation and
development organizations, and by governments as a means to
achieve rural livelihood improvement in an environmentally
sound way (Belchere et al, 2005; Arnold & Perez, 1998). This was
based on a set of premises. Firstly, NTFPs contribute in important
ways to the livelihoods and welfare of millions of peoples living
in and adjacent to forests in developing countries; providing them
with food, medicines, other material inputs, and a source of
employment and income, particularly in hard times (Arnold &
Perez, 1998). Thus, based on this, it has been argued that
increasing the harvest and trade of NTFPs could support a nation’s
poverty reduction objective via providing better income and
employment opportunities to the local rural people, acting as an
engine for rural growth and contributing to improved national
incomes (Belcher & Kuster, no date; Belcher & Schreckenberg,
2007; Arnold & Perez, 1998).
Secondly, exploitation of NTFPs is considered to be
ecologically less destructive than timber harvesting/ or other uses
of forestlands and therefore provides a more sound basis for
sustainable forest management (Belchere & Kuster, no date;
Arnold & Perez, 1998). The notion is that, with the harvest of
NTFPs, the forest will remain standing and more or less
biologically intact (Neumann and Hirsch, 2000). Thirdly, local
people are considered to have control over forests and responsible
for deforestation, and the harvest of NTFPs is assumed to be more
valuable in the long term than timber production (Belchere &
Kuster, no date). Thus, increased earnings from NTFPs provide
incentives for the local people to conserve forests. Increased
commercial harvest of NTFPs could add to the perceived value of
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the forests, both at the local and national levels, thereby increasing
the incentive to retain the forest resource, rather than conversion
of the land for agricultural use (Arnold & Perez, 1998).
In short, it has been postulated that increasing the harvest and
trade of NTFPs can provide incentives for conservation and
address the problem of deforestation while increasing the welfare
of forest inhabitants (Shone & Caviglia-Harris, 2005).
Nevertheless, the expected ecological benefit of increasing the
harvest and trade of NTFPs has been challenged in the literatures.
According to many literatures, the expectation is too optimistic as
it is based on questionable assumptions that the ecological
prospects may not be realized. Rather, increasing the harvest and
trade of NTFPs can be destructive and may even lead to species
extinction under certain circumstances such as when harvesting
requires killing the individual NTFP species, the regeneration rate
of the NTFP species is too small and/or resource tenure system is
poor (Belchere & Kuster, no date; Neumann and Hirsch 2000).
On the other hand, the expected poverty alleviation benefit
of increasing the harvest and trade of NTFPs is supported by many
literatures. There are two types of poverty alleviation; namely
poverty avoidance, preventing people from falling deeper in to
poverty, and poverty elimination, lifting people out of poverty for
good (Sunderlin, 2003 as cited in Belchere & Kuster, no date).
There is little doubt that NTFPs are of more crucial importance in
poverty avoidance than in poverty elimination as the latter requires
high and permanent increase in income and welfare (ibid). Even
where the absolute value of NTFP-derived income is not high and
permanent, increasing the harvest and trade of NTFPs can address
poverty reduction through providing income at critical times and
spreading risks (Belchere & Kuster, no date; Shackleton, 2006
cited in Belcher & Schreckenberg, 2007). Precisely, this
expectation seems firm as it is based on documented importance
of many NTFPs in rural livelihoods as well as the macro
economies of many, particularly tropical, countries (Belcher &
Schreckenberg, 2007).
In Ethiopia, studies indicate that forest resources, including
NTFPs, provide valuable economic contributions both at
household level and to the macro economy. Attempts to estimate
the contribution of the forestry sector to the annual GDP of the
country showed low values. For instance, Sisay et al. (2008)
reported an estimate of 5.7% average contribution of the Ethiopian
forestry sector to the GDP over the years 1995-2005. According
to Tadesse (2008), the forestry sector contributed about 4.7% to
the GDP of Ethiopia in 2006/7.
But, these figures explicitly tend to underestimate the true
role of forests in the national economy. For Tadesse (2008), the
contribution of the forestry sector in Ethiopia could exceed 6
billion USD per year (ETB 59.6 billion) even without including
all of the forest benefits which is greater than half of the entire
current GDP. The low values are attributed mainly to the fact that
the non-marketed goods and services provided by forest
ecosystems, such as NTFPs, are not often included (partly due to
measurement difficulties) in the national accounts in many
countries including Ethiopia, although they are critical to the
society at large.
In Ethiopia, some studies indicated that considerable number
of rural households depends on forest products including NTFPs.
Many Ethiopians use the earnings from NTFPs to finance the
purchase of consumable goods and other basic expenses
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(Mohammed et al., 2006). Recent studies in Ethiopia indicated that
the share of NTFPs in the gross annual household income ranges
from 73% in South West Ethiopia (Birhanu and Olani, 2004; cited
in Ermias, 2011) to 27.4 % in Central Ethiopia (Aramde, 2006;
cited in Ermias, 2011).
However, as indicated in the literatures, these benefits from
exploitation of NTFPs are not often correctly captured in the
national income accounting when contribution of the forestry
sector is calculated and reported. This is because NTFPs are often
consumed at home and transacted in the underground economy
making them unobservable in the national income accounting. So,
adequate empirical information to fill this information gap is
essential. Thus, estimating the economic contribution of NTFPs in
household livelihoods will be helpful to understand the true value
of forest resources which is a crucial requirement for sustainable
forest management and related land use decisions.
1.1. Problem Statement and objectives
A pressing issue currently addressed in the environmental
and ecological economics literature is the reduction of the world’s
tropical forests. Some regions, once containing extensive forests
are now experiencing dramatic declines of forest cover due to the
conversion of forestlands to agricultural uses (Barbier and
Burgess, 2001; Geist and Lambin, 2001; Kaimowitz and
Angelsen, 1998, cited in Shone & Caviglia-Harris, 2005). In
Ethiopia, being one of the tropical countries, the same tragic
decline has been happening to the forests in the different regions
of the country (USAID, 2008; Sisay, 2008). The main reasons of
deforestation in the country include expansion of farmland with
growing population pressure, increasing demand for construction
and fuel wood, and poor forest resource management (Sisay,
2008).
One of the highly pressured forests in Ethiopia is the forests
of southwest highlands (NTFP- PFM SWEP, 2009; Fikadu, 2008;
Sutcliffe, 2009). The forests provide important source of NTFPs
to the local community including forest coffee, honey, medicinal
plants, edible wild plants, spices, fuel wood and bamboo (NTFPPFM SWEP, 2009). These economic benefits of the rapidly
degrading forests coupled with the high incidence of poverty
among the surrounding community heightened the need for timely
conservation activities as well as reduction of poverty (Abebe et
al, 2007).
A widely recommended alternative in this regard is the use
of sustainable practices in the management of forests one of which
is the harvest of NTFPs (Mbuvi & Boon, 2008). In theory, these
practices can provide win–win solutions because they address the
problem of tropical deforestation while increasing the welfare of
people living in and around forest (Shone & Caviglia-Harris,
2005). Such kinds of interventions to combine forest conservation
and livelihood improvement in Ethiopia are being undertaken,
particularly in south west Ethiopia (Abebe et al, 2007; Fikadu,
2008). These interventions involve NTFP-production-relatedProjects that are meant to provide support to NTFP harvesters and
participatory forest management arrangements (Abebe et al,
2007).
However, such kinds of interventions for sustainable forest
management are not adequately made and sustainable practices are
not adequately adopted. Forests of the region are still experiencing
heavy deforestation. One of the fundamental causes of
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deforestation is that forests are often undervalued. The total
economic value of not only the timber products they produce, but
also the NTFPs, the environmental services and the existence
values they provide are not fully considered when policy and
investment decisions are made to destroy forests (Sutcliffe, 2009).
An appropriate solution to this problem requires sufficient
knowledge on the value of forest goods & services (including
NTFPs) among the different forest stakeholders and official
decision makers. This is because forest stakeholders and decision
makers need to figure out whether the benefits from forests in a
sustainable system are large enough to outweigh benefits in the
alternative use of forestland to adopt or enforce sustainable
practices (ibid). Hence, according to Fikadu (2008), there is an
urgent need to undertake detailed land evaluation of the high forest
areas to determine where controlled expansion of agriculture
should take place, sustainable logging can be allowed, and where
pristine forest should be preserved for biodiversity conservation.
Unfortunately, lack of adequate information on forest benefits
often constrains the possibility of making informed decision and
even distorts the true value forest resources. This is because
complete data on forest benefits is often difficult to obtain as they
include some non-marketed forest goods & services that are
difficult to measure without detailed empirical assessment
(Tadesse, 2008). Thus, estimating the benefits from forests at the
household level is very helpful to expose the true value of forests
and make an informed decision regarding the allocation of
forestlands. This study was meant to reflect on the potential of
NTFPs management in sustainable forest systems as a strategy for
simultaneous solution towards alleviating poverty and reducing
deforestation around the forests of South West Ethiopia. For the
seek of the same, the main objective of this study was to
investigate the contribution of NTFPs to household livelihoods
and household dependence on them in the case of Yeki Woreda
forest in the south west of Ethiopia. The specific objectives
included: i) identifying the major NTFPs produced by households
ii) estimating NTFPs contribution to household income
(subsistence and cash) iii) assessing the utilization in the
household and relative importance in rural lives of NTFPs, and iv)
identifying the factors that explain household dependence on
incomes from NTFPs in the case of households living around the
Yeki woreda forest, south west Ethiopia.

II. LITERATURE REVIEW
1.2. Defining NTFPs
The study of non-timber products is represented by
initiatives arising from varied fields of study and desires. This has
led to no conventional agreement on a universally acceptable
terminology to describe the products of interest. The term ‘minor
forest products has been used by the FAO/IUFRO so far though it
has many shortcomings and more or less passed out of general use
in the early 1990s (Wong, 2000). Instead, a plethora of alternative
terms has grown up with single terms sometimes having a range
of interpretations yet none of them are universally recognized.
These terminologies include: non-timber forest products,
alternative forest products, minor/miscellaneous forest products,
non-timber plant products, non-timber resources and values, nonwood forest benefits/products/resources, non-wood goods and
benefits/services, special forest products, etc(ibid).
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As the terminologies for NTFP are varied and subject to
conventional controversies, so are the definitions. For instance,
FAO revised definition of NTFP in 1995 and Chandresekharan
(1992) characterize NTFPs as products of biological origin other
than wood derived from forests, other wooded land and trees
outside forests in which hedgerows can be considered other
wooded land. Similarly, De Beer and Mcdermott (1989) defined
NTFPs as those products encompassing all biological materials
other than timber, but only those which are extracted from forests
for human use. Another slightly different definition by M. P. Shiva
(1998) states that all usufructs/utility products of plant, animal and
mineral origins, including tourism & recreation services, except
timber obtainable from forests or afforested land areas are termed
as NTFP (PCS, 2008).The very wide ranging definition delineates
NTFPs as any non-timber benefit arising from woodland which
embraces all forms of microclimatic, hydrological, sporting,
recreational and educational benefits as well as Christmas trees
(SFC, 2005).
Another view is that NTFPs are annually renewed nontimber products that require no management. This definition
covers the fungi, berry, nut and pharmaceutical products but runs
into difficulties over foliage/bark harvests, Christmas trees, wood
fuel, and some other NTFPs, such as mosses, lichens and floral
greens. It is also difficult to fit game into this definition as it is
managed to some extent in many situations. Although NTFPs may
be naturally occurring within a particular silvicultural regime,
appropriate management may be beneficial to the natural resource.
Similarly, although education and tourism/recreation benefits can
be provided without management, the quality and extent of the
benefits is often greatly enhanced by management. These benefits
are an important part of the economic activity of the sector, and
are key to ensuring its sustainability (ibid). Contrary to this, in
another FAO Forestry Report, NTFPs have been defined by FAO
as all goods for commercial, industrial or subsistence use derived
from forests and their biomass, which can be sustainably extracted
from a forest ecosystem in quantities and ways that do not
downgrade the plant community basic reproductive functions
(PCS, 2008).
Generally, though there is general consensus that NTFPs
should be useful to human society and not include timber (Wong,
2000); the definitions forwarded by different parties involve
considerable differences in interpretations (often conflicting)
regarding the range of products to be included in the definition of
NTFPs. According to Neumann & Hirsch (2000), the definition of
NTFP has proven to be inexact and difficult at times because it is
“defined not by what it is, but by what it is not”. Similarly, for
Mallet (1999) this is because the limits of what constitutes a forest
environment are not sufficiently clear. Forest products are
traditionally defined as those that come from natural forests and
the vast majority of plants and animals that are generally
recognized as NTFPs are wild products of natural forests or
species that have only recently been brought into cultivation and
are still essentially genetically wild (Wong, 2000).
If NTFPs are to remain distinct from agricultural products,
there needs to be a line drawn between wild and cultivated
products as all cultivated plants and domesticated animals were
once wild. Some definitions of ‘forest’ also include other treedominated biodiverse systems such as plantations and
agroforestry. However, permitting all products derived from
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diverse production systems would include highly modified
cultivated crops which in no sense could be thought of as wild (and
hence a NTFP). At the same time, there is also opposition to the
inclusion of products from plantations, in particular, because they
are artificial and have limited biodiversity. But such a definition
would preclude plants that had been planted whether these were
transplanted wildlings in a forest garden or enrichment planting of
secondary forest. Besides the unclearness of definition of a forest
environment, some difference in the definition of NTFPs comes
from particular interests of the different disciplines. That is, for
instance, some disciplines are interested in social and biological
sustainability of forest environment, and thus are concerned that
NTFPs should be coming from socially as well as biologically
sustainable production systems (ibid).
Thus it can be concluded that there is no single universally
recognized and applicable definition of NTFP to be used for
academic, research or policy purposes, and hence the choice of
appropriate definition depends on the objectives of the particular
purpose/activity. In this study, NTFPs are defined as those
products of plant and animal origin harvested from managed and
unmanaged forest ecosystems, used by the rural people either for
home consumption or sold in the market other than processed
timber and not including services derived from the forests.
1.3. The Roles of NTFPs in Rural Livelihoods
Forests and trees contribute in complex ways to the
livelihoods of rural families. Rural households in the vicinity of
forests often combine their agricultural production with collection
of forest produce and make use of a multitude of such products
(Ogle, 1996). Findings suggest that the rural poor are heavily, at
times almost completely, dependent on forest income (such as
NTFPs) for their livelihoods. One reason for this is the low capital
requirements associated with them (especially NTFPs) though
some studies identified situations in which only those with
sufficient capital can reap the forest benefits (Neumann and
Hirsch, 2000).
The contribution of forest income to rural households must
be seen in light of the role it plays in rural livelihoods. Following
Cavendish (2003), we might distinguish between three different
functions of NTFPs in rural livelihoods (Vedeld et al, 2004). The
first function of NTFPs is as a Safety net against unexpected
income shortfalls or cash needs. This role of NTFPs is in assisting
households to cope in times of adversity manifested as
unpredictable and irregular events that cause a temporary need for
extra income (either shortfall of other incomes or extraordinary
cash needs). Examples of such emergency events include family
illness or death, natural disasters, economic crisis, and civil war.
In these situations the changed or increased use of NTFPs is
typically a coping strategy, with the products providing a ‘safety’
or ‘emergency’ net. During such times it is common for rural
households to turn to NTFPs to tide them over what they perceive
is a temporary setback. In this distinction, however, we do not use
this term for the normal seasonal gap-filling functions that forests
products often play, in particular before the main agricultural
harvest. Another common usage of forests, which we also do not
classify as safety net, is as a more regular income source for the
poor who otherwise have few alternatives. It saves them from
being even poorer (Vedeld et al, 2004; Shackleton & Shackleton,
2004).
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The second function of NTFPs in rural livelihoods is its
regular uses in support of current consumption. NTFPs are
important to maintain the current level of consumption and
prevent the household from falling into (deeper) poverty, but with
no or limited scope of lifting people out of poverty. This role
would largely correspond with the term “coping strategy” as a
livelihood security by livelihood benefits of the ordinary daily use
of NTFPs. These livelihood security aspects are manifest
primarily as a direct benefit to rural households, as most have
limited access to cash incomes. Being able to collect and use
NTFPs to meet daily needs for energy, shelter, food and medicine
allows scarce cash resources to be used to secure other household
needs. Three different sets of activities can be distinguished in this
case. These include: 1) Seasonal Gap-Filling in which NTFPs are
most extensively used to overcome seasonal food shortfalls—that
is, before the main harvest; 2) Regular Subsistence Uses which
include NTFP uses that are done more or less continuously
throughout the year and consumed directly such as firewood,
fodder, wild food (including meat), and medicinal plants; 3) LowReturn Cash Activities which rural households are normally
involved in to have diversified livelihood strategies (such as
collection of honey, meat, nuts, and so on) however, only those
low-return activities (Vedeld et al, 2004; Shackleton &
Shackleton, 2004).
The third function of NTFPs in rural livelihoods is as a
pathway out of poverty. Although NTFPs are extremely critical
for the rural poor as a livelihood strategy, and often provide the
means to close the income gap with wealthier classes, they rarely
provide the means of socio-economic advancement (Neumann and
Hirsch, 2000). Despite this, however, Some NTFPs can provide a
means of socioeconomic advancement given favorable conditions
(Neumann and Hirsch, 2000; Vedeld et al, 2004). Again, three
different categories can be distinguished with in this function. The
first category is the subsistence economy, with low product
contribution and low integration in the cash economy.
However, though it would to some extent overlap with the
category of low-return cash activities, this is not a subsistence
economy in the conventional sense, as all cases have some cash
income from the NTFPs and possibly also other sources. The
second category is the diversified economy, with low product
contribution and high integration. In this case, NTFP activities are
maintained even in situations with a high degree of market
integration and are able to compete with other cash incomegenerating activities. The third category is the specialized
economy in which households focus on one particular NTFP with
high product contribution and high integration (Vedeld et al,
2004). It is possible that relatively high rural incomes can be
derived from NTFP extraction and sales, especially in situations
where markets for high-value products are close to the resource
base (Neumann and Hirsch, 2000).
These three roles are of course interlinked, and particular
products can serve the three functions simultaneously. The
distinction is, however, useful to clarify the role NTFPs do play in
rural household livelihood (Vedeld et al, 2004). Generally, NTFPs
are most extensively used to supplement household income during
particular seasons in the year and to help meet dietary shortfalls.
Many agricultural communities suffer from seasonal food
shortages, which commonly occur at the time of year when stored
food supplies have dwindled and new crops are only just being
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harvested. During this period the consumption of forest and tree
foods increases. Similarly, income-earning activities based on
marketable forest products may be seasonal or year-round, or may
be occasional when supplementary cash income is needed.
Seasonality may reflect availability, needs for additional cash at
particular points in the annual cycle (e.g., to purchase seed) or
seasonal fluctuation in demand (e.g., for baskets for crop
harvesting). NTFPs are also widely important as a subsistence and
economic buffer in hard times (Arnold & Pérez, 1998).
1.4. Factors influencing household production of NTFPs
So far, it has been discussed that NTFP perform various
functions in rural livelihood and that the majority of the rural
households in the tropics produce NTFPs for different purposes.
Although NTFP use by rural households is widespread, the extent
of use and the quantities used vary depending on a number of
factors affecting a household’s decision to collect and use NTFP.
Kant (2000:291), as cited in Kiplagat et al (2010), observes that
due to the influence of social, economic or cultural dynamics
which is usually manifested in terms of disparity in culture,
gender, caste, ethnicity, political ideology, preferences,
appropriation skills and settlements; communities acquire some
sort of heterogeneity. Such disparities reflect the difference in
capability and assets between households living close to forests
and hence play a role in determining whether or not an individual
household undertakes collection of forest products. Differences in
capability and assets may be manifested by a complex set of
factors such as levels of education, livestock and land holdings,
awareness levels, age, gender, household sizes, and institutional
arrangements within a given local context.
Findings with respect to the influence of wealth on NTFP
collection are mixed. Land and livestock are indicators of wealth
and the more livestock and land households have, the more well
off they are and the lesser they depend on NTFPs (Kiplagat et al,
2010). Owing to improved off-farm employment opportunities
and access to credit, total household income (wealth) may be
associated with reduced forest clearance as a supplementary
income-generating activity. On the other hand, the ownership of
more assets may allow households to fulfill the capital
requirements for forest exploitation and, thus, to exploit more
forest resources (Coulibaly-Lingani et al, 2009; Paumgarten &
Shackleton, 2009; Godoy et al, 1995). A higher level of formal
schooling, on the other hand, is associated with less forest cutting
due to higher opportunity costs of time and increased social status
and economic opportunities (Kiplagat, 2010; Coulibaly-Lingani et
al, 2009). Increase in education levels is expected to improve the
chances of securing better opportunities within or outside the
village hence decreases in time allocated to NTFP extraction
(Gunatilake, 1998 cited in Mohamed, 2007).
In addition, intensity and type of NTFP collection is strongly
linked to the gender. Women are often constrained in accessing
and controlling land and forest resources, due to the construction
of gender identities within households; and the physique needed
to do certain jobs often prevents women engagement in certain
NTFP collection activities. Furthermore, larger households (in
terms of household size) clear more forest because they have more
workers and more mouths to feed (Coulibaly-Lingani et al, 2009).
But large households may also have lower per capita wealth/total
income that they could be constrained to make much collection of
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forest products as they could fail to fulfill the associated capital
requirements. The age of the head of household may be positively
related to forest resource utilization until a peak of physical
strength is reached as older people may possess superior
knowledge about various forest resources, and may utilize more
medicinal plants and wild foods (Coulibaly-Lingani et al, 2009;
Mohamed, 2007).
Distances to forests and markets are common external forces
that often influence forest extraction. The farther the forest from
household, the longer it takes to reach forests, the higher the
opportunity cost for the collection of NTFP and, thus the lower the
interest to collect NTFP (Coulibaly-Lingani et al, 2009).
Similarly, distance to market play an important role in enabling
forest-dependent households to realize a significant part of their
cash income through sale of NTFPs. Increased market access
provided with markets situated near forest villages offer more
market outlets for NTFPs, facilitate opportunities for better
resource rent via reducing the transaction costs, and expands the
size of NTFPs produced thereby (Ndoye et al, 1998).
Similarly, the titling of land results in significantly greater
alterations of NTFP tenure and use. Legal title deeds are far more
secure than customary claims based on ambiguously defined,
usually unwritten property rights. Property rights are often poorly
defined and local people may not have legal rights to use the forest.
In contrast, open access resources offer opportunities for people
with limited resources; the inability to exclude competitors often
prevents producers from making a good living from those
resources (Belcher et al 2005, cited in Mohamed, 2007). In the
absence of clearly defined access, most commercially valuable
NTFP will be over harvested in the wild and the potential to
sustainable harvesting for livelihood enhancement will be limited.
On-farm cultivation will increase the economic value of NTFP to
landowner households, but will decrease NTFP access for landless
households. On-farm cultivation of high value NTFP may reduce
pressure to harvest from the wild, but may increase incentives to
clear forest to cultivate these new crops. Therefore, the status of
tenure partly determines the role of NTFP in the household
livelihood (Neumann & Hirsch, 2000; Mohamed, 2007)

III. RESEARCH METHODOLOGY
3.1.
the study area
The study was conducted in the Yeki Woreda. The woreda
is one of the three woredas in the Sheka Sone in the SNNPRS
(Figure 1). It is situated 565 kilometers away from Addis Ababa
and 880 kilometers from Hawassa in the southwest Ethiopia, and
lies between 7.2 & 7.43 degrees latitude north and 35.32 & 35.75
degrees longitude east. It shares boundaries with Bench-maji Zone
in the south, Keffa Zone in the east, Gambella Region in the west
and Anderacha Woreda of the same zone in the north (YWSEP,
2010/11).
Yeki Woreda lies in the highland areas of the Southwestern
Ethiopia that constitutes the upper catchments of several important
rivers, such as Baro, Akobo and Omo rivers. The rainfall pattern
in the region, where the study woreda is located, is uni- modal
from April through to October although rain can fall in any month
(FA & SOSSE, 2011; NTFP- PFM SWEP, 2009). The woreda
contains different climatic zones including ‘dega’/ moist (15%),
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‘woina-dega’/ warm sub-moist (15%) and moist ‘kola’/ warm
moist (70%) (YWSEP, 2010/11).
Yeki is a small woreda covering a total of 48871 hechtares of land
in area. The woreda has wide forest cover most of which lies in
the north part of the district (to the north of Tepi town) (YWSEP,
2010/11). Currently, the land use pattern shows that 8033 ha are
forest land with 34229 ha, 1785 ha, and 386 ha used for farmland,
grazing land and wetland out of the total area of the woreda
respectively. Estimated to be more than 1000 hectares in size, Yeki
Forest is very dense in parts. The dominant tree species in the
forest include Weyra (Olia), Wanza (Cordia), Yezinjiro-Wenber
(‘Monkey’s Seat’), Kerero (Angeria), Getema (Shifleria), Bisana
(Croton) and Tikur-Enchet (Prune). On the other hand, Yeki forest
is in a general state of disturbance mainly owing to illegal
agricultural land expansion, illegal overgrazing and conflict
between community members over NTFPs (FA & SOSSE, 2011).
Considerable areas of the forest are cleared every year due to
agricultural expansion and rising private investment ventures.
Deforestation rates are estimated to be 2,530 ha/yr within which is
approximately 1 percent per annum. In 2008 a group of
community members illegally attempted to clear the forest for
coffee plantation. In response the government excluded the
community from the forest. Regeneration has improved, and the
forest is currently still rehabilitating. In general, the forest areas
proximal to human settlements are disturbed, whilst those further
away are denser and less disturbed (FA & SOSSE, 2011; NTFPPFM SWEP, 2009).

Figure 1: Map Location of Shekka Zone/Yeki Woreda
Regarding population, based on the 2008 population census,
the population of Yeki Woreda was projected to be 119133 in
2010/11 of which 60635 are males and 58498 are females.
Similarly the average population density is about 198 per
kilometer square though it varies across kebeles within the woreda
(YWSEP, 2010/11).
Agricultural practices are the main livelihood sources for the
majority of the inhabitants. Individual income-scoring results
shows that wild coffee is by far the dominant NTFP, the only other
used for cash income being honey, smaller quantities of which are
sold by some households. In addition, cardamom, black pepper
(‘timiz’), and timber for houses, farm tools, fencing and ladders
are also common NTFPs but mostly for home consumption and
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they are important sources of cash income. Coffee sales are the
biggest source of income with the widespread crop enset (false
banana) being second in many cases. The other common crop
cultivated in the Woreda is sorghum which mostly is used for
home consumption. Livestock is an important off-farm activity
besides day labouring, renting property, and petty trading. In the
PFM program kebeles alone, the woreda has 48935 cattle, 11462
sheep, 5544 goat, 219 mule, 1000 horse, 47264 hen and 1643
donkeys (FA & SOSSE, 2011).
Recently, NTFP- PFM projects are being designed and
implemented in south west Ethiopia with the main objective of
maintaining a forested landscape in the region and supporting
improved livelihoods of local communities through establishment
of sustainable practices based on NTFPs. This is particularly done
by establishing village level PFM Associations as legal entities.
The PFM Associations are developing forest management plans
which set out sustainable NTFP harvesting activities that maintain
the integrity of the forest. The PFM Associations are supported by
local Government Rural Development Coordinating Offices and
NGO’s. One of the program woredas is the Yeki Woreda which
has got 13 kebeles, out of 22 kebles in the woreda, to be included
in the PFM project (FA & SOSSE, 2011; Abebe et al, 2007;
NTFP- PFM SWEP, 2009).
3.2.
Data Collection Method
The study mainly used primary data that was collected
through group discussions and household survey. In the group
discussions, individuals who have lived in the area for a long time
and have good knowledge of the study area were included. It was
conducted by forming small groups of size 5 & 6. The group
discussions provided general information on trends in forest cover,
forest benefits, major NTFPs and their relative importance to
livelihoods and marketing of NTFPs.
In the household survey, a preliminary semi-structured
questionnaire was prepared and was further developed through
reconnaissance survey. Using the information from the
reconnaissance survey and group discussions, the production year
was divided into three locally identified seasons to describe the
patterns of livelihood activities in the study area. Then information
related to income and expenditure was collected separately for
each season. Such a questionnaire design was chosen to help
respondents remember their incomes and expenditures more
accurately. The questionnaire included questions about
households’ socio-economic and demographic characteristics,
households’ major assets, access to credit, households’ collection
and marketing of and annual revenue from NTFPs, and
households’ annual incomes from the different income sources
and the associated expenditures.
The draft questionnaire was tested with some households not
included in the sample before the survey was conducted. On the
basis of the pre-test result, the necessary modifications were made
before the final questionnaire was prepared. Then, enumerators
familiar to the study area were recruited and trained, and finally,
the survey was undertaken in January of 2012.
3.3.
Sampling Method
Based on reconnaissance survey, potential NTFP kebeles
were identified and specific survey kebeles were selected. Out of
13 potential NTFP kebeles in the study area, three were
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purposively selected based on availability of NTFPs. Namely, the
selected survey kebeles were Ermich, Kubito and Depichinegawa. The total sample size in this study was determined
using the commonly used rule of thumb that states the minimum
size of sample as N ≥ 50 + 8 m, where ‘N’ is minimum number of
households and ‘m’ is the number of explanatory variables (Green,
1991). The explanatory variables planned to be used in this study
were twelve with which the applied rule of thumb suggests the
minimum sample size to be 146 (N ≥50 +8 x 12 ≥ 146).
Accordingly, a total of 170 farm households were randomly
selected from the selected survey kebeles. However, the allocation
of sample size across survey kebeles was made based on the
proportional to size techniques of sample allocation so that all
sample units would have equal chances of being selected.
3.4.
Data Analysis and regression models
To meet the objectives of the study, the data collected from
survey was first checked carefully and then processed. During the
data checking 16 questionnaires were found incomplete and
removed from data processing and analysis. Then, the data
processing was done with the remaining 154 questionnaires.
Income in this study includes both subsistence and cash
incomes. Accordingly, the calculation of the incomes, particularly
from households’ collection of NTFPs, involved the use of actual
and surrogate market prices. Household incomes were calculated
using market prices on the basis of information obtained from the
respondents when available and, otherwise, surrogate market
prices were used. And, all costs for material inputs, hired labour,
transportation and marketing were deducted from the gross
household incomes obtained from the corresponding income
sources.
Then, the data was coded and entered into a computer. The
entered data was used to make descriptive and econometric
analyses. The descriptive analysis was employed to identify the
major NTFPs, estimate their contribution to household incomes,
and assess the households’ utilization of them and their relative
importance in rural lives.
The factors that determine household dependence on NTFP
incomes were identified using econometric analysis. For the same
purpose, first, a binary logistic regression of household
participation in NTFPs production was run on a set of
socioeconomic variables for the purpose of identifying factors that
explain the likelihood a household participates in NTFP
production. Then an OLS regression of the share of NTFPs income
over a set of socioeconomic factors was employed to identify
factors that determine the degree of household dependence on
NTFPs.
Before the regressions were made, however, the fitted
logistic and OLS models were tested for the assumptions of
classical linear regression models. One of the classical
assumptions is no multicollinearity exists between the explanatory
variables that any of them are not a perfect linear combination of
one or more of the remaining explanatory variables. The
customary rules of thumb, however, state that multicollinearity
problem is tolerable as long as the variance inflation factor (VIF)
does not exceed 10 for any of the continuous explanatory variables
and the coefficient of contingency for any of the dummy variables
is close to zero. The highest VIFs in this study were equal to 2.846
(OLS model) & 3.294 (logit model), and the highest coefficients
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of contingency were 0.037 (OLS model) & 0.02272 (logit model)
suggesting that there is no serious multicollinearity problem in the
respective models.
Similarly, classical linear regression model assumes
constant error variance. In this study, the Breusch-Pagan
heteroskedasticity test for the OLS model indicated that the error
variance is constant (chi2(1) = 0.22; Prob > chi2 = 0.6405) and
hence there is no problem of heteroskedasticity. On the other hand,
the test for outliers indicated the existence of influential outliers.
According to the customary rules of thumb, observations with
cook’s D values greater than 1 and 4/n are highly influential and
moderately influential outliers, respectively, where n is the
number of explanatory variables. In this study, 1 highly influential
outlier and 13 moderately influential outliers were found in the
logit model whereas there were no influential outliers in the OLS
model according to cook’s D results. Accordingly, robust logistic
regression was run to correct for outliers.
The logistic model was used because it is reasonable in
describing the relationship between the response and the
explanatory variables, and its closer approximation to the
cumulative normal distribution and mathematical simplicity
(Shariff et al, 2009) besides its wide application in related studies
so far. The logistic distributions function (ibid) for identification
of the user and non-user farmers of NTFPs can be defined as:

e Zi
1  e Zi

Pi 

Where Pi is the probability of being user for the ith
observation and Zi is a set of socioeconomic factors affecting
participation (Xi) and the disturbance term (Ui) expressed as:
Zi  0 

n


i 1

i

X i  Ui

Where β0 is the intercept, βi are the slope parameters in the
model and n is the number of explanatory variables.
The dependent variable in the OLS model was the share of NTFP
income in household total income and the following econometric
model
was
employed:
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Yi is the share of NTFP income;  0 and i are the
e
intercept and slope parameters, respectively, and i is the
Where:

disturbance term.
3.5. EMPIRICAL MODEL AND VARIABLES USED IN
THE ECONOMETRIC MODELS
The econometric analyses were based on the general frame
work of rural household models which are frequently used in many
studies to conceptualize the behavior of households in the use of
environmental resources. Rural household models are broadly
classified as separable and non-separable household models based
on the possibility of separate consumption and production
decisions by the household. This relates to whether farm output
and factor markets exist, and whether there is a difference between
market prices (of farm output and factors) and their values within
the household – their shadow prices (Sadulete & Janvry, 1995;
Löfgren and Robinson, 1999; Taylor and Adelman, 2002). Since
markets are far from being perfect in the developing countries,
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household production and consumption decisions are nonseparable; that household decisions reflect both consumption and
production needs of the household (Sadulete & Janvry, 1995;
Löfgren and Robinson, 1999; Taylor and Adelman, 2002).
Hence, the farm household cannot be viewed as separately
maximizing profits as a producer and utility as a consumer. This
makes the use of non-separable household models binding in
empirical studies conducted in developing countries. And thus, the
non-separable household model is widely employed in the
investigation of production behaviors and factors affecting it
including behaviors in the production of NTFPs. The model
assumes that the household maximizes utility subject to
production functions, balances for factors and commodities, and a
cash constraint besides non-negativity constraints for sales and
purchase variables. Utility is a function of quantity of household
consumption of the different goods in the households consumption
bundle. Household consumption can be satisfied from own
production of consumption goods, sales of own production of
goods, sales of factors of production, and/or from households
cash/liquid assets (borrowed or own saving) (Sadulete & Janvry,
1995; Löfgren and Robinson, 1999; Taylor and Adelman, 2002).
The production function represents the technical constraints to the
quantity of output of the different products that can be produced
with the factors of production available for the farm household.
Output levels from different factor allocations are determined by
the levels of technology revealed in the production function. The
balance for factors represents the household’s endowment of the
different factors of productions which sets the maximum limits for
output levels from a given factor allocation and factor incomes,
other things kept constant. The quantity of factors used up in the
household’s production of goods cannot be more than what is
available for the household (Sadulete & Janvry, 1995; Löfgren and
Robinson, 1999; Taylor and Adelman, 2002).
On the other hand, the balance for commodities represents
the quantity of consumption goods and services (purchased or own
production) available for consumption which sets the maximum
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limits for utility levels from a given allocation of household total
income (from production and factor incomes). The quantity
consumed of consumption goods cannot be more than the sum of
the quantities purchased and produced by the household.
Similarly, the cash constraint represents the household’s liquidity
constraint to finance consumption and production (Sadulete &
Janvry, 1995; Löfgren and Robinson, 1999; Taylor and Adelman,
2002).
As this study was conducted in south west Ethiopia where
markets are imperfect, as elsewhere in the LDC’s, household
production behaviors would be best explained by non-separable
household models. Accordingly, the general framework of a non
separable household model was used in this study to identify the
factors affecting household’s dependence on NTFPs from Yeki
Woreda forests.
From the end solutions of the utility maximization problem
of households, the non-separable household model summarizes
household consumption, production, sales and purchase prices,
and allocation of production factors to be governed by wealth,
access to credit and non-farm income, level of technology and a
set of other household socioeconomic characteristics. For the
purpose of studying the factors affecting dependence on NTFPs,
the latent variable in the regression could be production of NTFPs
or amount of labour allocated for it. In this study, total household
production of NTFP was estimated as a dependent variable to
analyze the relationship between household’s dependence on
NTFPs and factors influencing it. However, since households
collect and use various types of NTFPs measured in different
units, households’ physical production of NTFPs were changed in
to monetary values using actual and surrogate market prices.
Additionally, the non-separable household model and
review of literatures revealed that a number of socioeconomic
factors influence NTFPs production. These were outlined to be
used in this study although some of the proposed variables were
modified during variable selection (Table 1).

Table1: Definition of variables and expected signs
Variables
PNTFP
INCNTFP
SHARENTFP
SEX
AGE
FAMSIZE
LABEDOWMT
DISTTOWN
DISTFOREST
LIVESTOCK
CREDIT
LANDSIZE
OFFINC

Description
Participation
in
NTFP
collection
NTFPs Income
Share of NTFPs in total income
Sex of household head
Household head age
No. of household members
No. of working age household
members
Distance to market town
Distance to forest
No. of livestock
Access to credit
Total land owned
Availability
of
income

non-farm

Type of Variable
Dummy
Continuous
Continuous
Dummy
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Dummy

Dummy

Measurement /Value
1=participant,
0=otherwise
ETB
No.
1= male, 0=otherwise
Years
No.
No.

Exp. Sign

Walking hours
Walking hours
Tlu
1=
received,
otherwise
Hectares
1=
available,
otherwise

0=

+/+

0=

+/+

+/+/+/+

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10259

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

YRESIDENCE

Duration
of
household
residence in the study area
Education of household head
Marital status of household
head

EDUCATION
MARRIED

IV.

RESULTS AND DISCUSSIONS

4.1. RESULTS
4.1.1. Socioeconomic Characteristics of Sample
Households
The households in the sample population exhibited varied
socioeconomic characteristics. Out of the total sampled
households 12.4 % were female headed households. Similarly,
about 8.4% of the total sampled households were unmarried.
The age of household head showed a wide range in the sampled
population and the mean age of household head was about 41 years
(Table 2). The age composition of the sample population reveals
that majority of the household heads are particularly adult working
age population. Most of the sample population (63.6%) was below
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Continuous

Years

+

Continuous
Dummy

Years of education
1=
married,
0=
otherwise

+

the mean age. About 31.2% of sampled population was less than
35 years of age and only 5.2% of them were above 64 years of age
while the rest of them (63.6%) were from 35 to 64 years of age.
The average educational level of household heads was around 4
years (Table 2) and the majority of the sampled households were
educated. About 85.1% of the household heads were primary
education and the remaining were illiterate (7.8%) and high school
or above (7.1%). Similarly, the majority of the sampled
households (59.1%) were immigrants and the rest (40.9%) were
native to the study area. In the ethnic composition of the sample
population, the majority of the respondents were Shekicho
(61.7%) and Keficho (20.8%) while Menja and Mezenger
accounted for 5.19 % & 0.65%, respectively, and Amhara and
Oromo accounted for 5.84% each
.

Table2: Household characteristics, land holding (ha) and livestock holding (tlu)
Household Characteristics

N

Min.

Max.

Mean

Sta. Dev.

Age
Education
Numbers of family members (Total)
Number of working age family members
Land holding
Total land holding (ha)
Land holding per person (ha/person)
Landholding per worker (ha/worker)
Livestock holding
Number of livestock (tlu)

154
154
154
154

21
0
1
1

80
13
14
13

40.9
4.2
4.8
3.1

12.6
3
2.6
1.9

154
154
154

0.021
0.004
0.009

5.125
2
2

0.99
0.24
0.36

0.88
0.23
0.29

154

0

34.8

3.6

4.7

Both large and small households were included in the
sampled population. The mean number of family members and
number of working age family members in a household were 4.8
and 3.1, respectively. Similarly, wide variations in household’s
possession of assets were also exhibited in the sampled population.
Land is a main household asset in the sampled population. All of
the sampled households possess some size of land the minimum
land holding being 0.021 hectares. The mean total land holding of
sampled households was about 0.99 hectares and, the mean land
holding per unit household member and unit household working
age member were 0.24 and 0.36 hectares, respectively (Table 2).
Livestock is another fixed asset of households. About 83.7% of
the respondents practice livestock rearing while 16.3% of the
respondents do not have any livestock. Livestock holding also
showed wide range in the sampled population (Table 2) and the
average number of livestock in tlu was about 3.6.
The majority of the sampled households had limited access
to credit and non-farm income. Only about 9.8% of the sampled
households earned non-farm income while the rest (90.2%) did not
earn any non-farm income. Similarly, only 18.8% of the

respondents received credit services and the remaining 81.2% of
the respondents did not receive any credit.
4.1.2.

Access to Forests and Markets
The group discussions and key informant interviews
indicated that access to forests is not regulated though the study
area is one of the Woredas targeted for participatory forest
management. Key informants stated that the forest is a state
property and the local government is on the way to implement
participatory forest management practices through organizing
forest dependent households in cooperatives. It was planned to
establish formally recognized user groups (cooperatives) and hand
over the forests to them on the basis of contractual agreements.
The contractual agreements will provide a legal accountability
upon the user groups and then will be utilized to monitor and
enforce sustainable forest use. Yet, practical implementation has
not progressed beyond delineation of some of the forests and no
single user group was formally established. Except the prohibition
of timber production, which is considered an illegal activity, the
exploitation of other forest products was not regulated. There were
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no clearly articulated harvest rules being enforced till the survey
was completed.
The group discussions indicated that access rules are unclear
and that some believe the forest to be an open access property. It
was recognized that there is some community claim on the forest
based on traditionally inherited access rights practiced through a
customary forest use system called ‘Kobo’. However, these rights
were not yet formally recognized in the study area and are not
enforced. Those claiming the rights are not legitimate to prevent
access by others and to practice the customary rights they claim.
While forest land is de jure state property, the surrounding
dwellers usually harvest from the forests with no formally
recognized access rights. Therefore, the situation was a confusion
of weakened customary rights mixed with poorly enforced state
property that led to a de facto open access situation.
In the survey, about 40.3% of the sampled households used
NTFPs and claimed customary access rights through ‘Kobo’,
19.5% of them used NTFPs with out the traditional rights and the
rest of them did not use NTFPs. The average distance from
homestead to forests was about 1.64 in walking hours.

80

Local Traders

72.3

70
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Group discussions also indicated that households in the
study area collect NTFPs from forests and sell them both in the
local markets to consumers and to local traders. However, the
marketing of NTFPs is a difficult task mainly because of the need
to travel long distances to markets whereas there is lack of
transport services. Usually, pack animals are used to transport
NTFPs. In the survey, the average distance from homestead to
market town was about 1.3 in walking hours. Similarly, about 54%
of the sampled households sold NTFPs collected from forests in
the study area of which 72.3%, 19.3% and 8.4% sold their NTFPs
to local traders, consumer markets and both markets, respectively
(Figure 2).
4.1.3. NTFP Availability and Use Patterns
Information from group discussion has reflected that
households in the study area are considerably dependent on forest
resources, particularly collection of NTFPs, in their livelihood.
Almost all of the participants emphasized on the importance of
forest benefits, both environmental and livelihood. Regarding
forest benefits, participants enumerated a number of NTFPs that
are obtained from the local forests including coffee, honey, spices,
wild foods, medicinal plants, fuel wood, bamboo, climbers,
cosmetic species and fodder (Table 3).

60

Percent

50
40

Consumer
Both Consumers
Markets
Market and Local
19.3
Traders
8.4

30
20
10
0

Market Types
Figure 2: Percentage Distribution of Households by Markets they
Sold NTFPs

Table 3: Types of NTFPs available in the study area (obtained from group discussions).
NTFPs

Description

Remark

Coffee

Wild coffee

Commercial but scarcely available

Honey

From hanging beehives in forest
& wild honey

Important commercial product

Korerima
(Ethiopian
cardamom/Aframomum corrorima)

Wild Spice

Timiz (Long paper/ Piper capense)

Wild Spice

‘Acho’

Wild food

‘Ero’

Wild food

‘Komegno’

Medicinal NTFP

Rarely used usually for own use

‘Damakese’

Medicinal NTFP

Rarely used usually for own use

‘Tenadam’

Medicinal NTFP

Rarely used usually for own use

‘Suruma’

Medicinal NTFP

Rarely used usually for own use

‘Enkoko’

Medicinal NTFP

Rarely used usually for own use

Used also for medicinal purposes
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Firewood

Fuel wood

Charcoal

Fuel wood
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Rarely used

Bamboo

Scarcely available

Climbers

Very important for making beehives &
construction of houses

‘Ensosila’

Cosmetic NTFP

Forest fodder

Forest grazing

‘Damakese’ (medicinal plant)
1
0.6
However, the degree of utilization varies among the different Charcoal (fuel wood)
1
0.6
NTFPs. Some of the NTFPs are not abundantly available (such as
bamboo, ero, acho) due to agro-ecological and biological factors. 4.1.4. Importance of NTFPs in the Household Livelihood
While others are relatively abundant, utilization is seriously
The main livelihood activity in the study area is agricultural
hindered by religious and cultural factors in some cases. For crop and livestock production (Table 5). The majority of the
instance, the use of most medicinal plants is religiously forbidden respondents (99.3%) were found to practice diversified
(especially ‘Komegno’) and the commercial use of climbers is agricultural crop production such as garden coffee, enset, maize,
considered a taboo and thus such products are rarely utilized sorghum, and the average number of crops grown in the study year
despite their abundance in the forest. Only little bamboo is was about 3. About 83.7% of the respondents practice livestock
available in the peripheral relatively wet parts of the study area, rearing while 16.3% of the respondents do not have any livestock.
whereas ‘ero’ is only seasonally available and ‘acho’ is an Agricultural crop and livestock production is the most widely
occasionally available NTFP that they are used rarely.
observed activity and important source of income (76.1%) in the
The availability of NTFPs generally has shown a declining study area.
trend in the recent past being threatened by human encroachment.
Next to agriculture, households in the study area collect and
For instance, the availability of forest honey has remarkably utilize non timber forest products (NTFPs). About 60.4% of the
declined in recent times because of the negative impact of sampled households are engaged in the collection of NTFPs from
deforestation on bee forage and thus affecting the availability of the forests in their locality. The average share of income from
forest bees. Similarly, according to the group discussion, forest NTFPs is about 13.1% and is the second important source of
honey has also been declining as forest bees are fleeing to a household income as well as the second widely practiced activity.
recently established modern commercial bee farm.
In this study about 10 categories of NTFPs (13 different Table 5: The Mean Household Incomes from Different Sources
individual NTFPs) used by households were identified in the study
and Relative Contributions.
area (Table 4). About 60.4% of the respondents used one or more
of these NTFPs from the natural forests in their locality. The most
Source
of N
Mean
Relative
frequently collected NTFPs are forest honey and climbers. Fuel
Income
annual
Contribution
wood (firewood and charcoal) is the third widely used NTFP
Income
(%)
followed by wild food (‘acho’ and ‘ero’) and bamboo. Similarly,
Agriculture
154 13316
76.1
forest coffee and spices (‘timiz’ and ‘korerima’) were collected by
NTFPs
154 2553.5
13.1
8.4% of the respondents each while other NTFPs (forest fodder,
Non-farm
154 590.75
4.2
medicinal NTFPs (‘damakese’), and ‘ensosila’) were collected by
Activity
9% of the respondents (Table 4).
Table 4: Types of NTFPs and Distribution of User Households.
NTFPs

N

Forest honey
Climbers
Bamboo
Firewood (fuel wood)
Forest Coffee
‘Aco’ (wild food)
‘Ero’ (wild food)
‘Timiz’ (wild spice)
‘Ensosila’ (cosmetic NTFP)
‘Korerima’ (wild spice)
Forest Fodder

67
65
19
19
13
11
8
8
8
5
5

Proportions
(%)
43.5
42.2
12.3
12.3
8.4
7.1
5.2
5.2
5.2
3.2
3.2

Mean contribution / Ratio

0.80

Agriculture
0.76

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

NTFPs
0.13

Non-farm
Employment
0.04

Sources of Income

Figure 3: The Mean Contribution to Total Household Income of the
Different Income Sources
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The third frequently observed activity is non-farm
employment (*non-farm activity in this study is defined as nonagricultural and non-forestry activities such as small businesses,
crafts, local brewery, day labour, etc). About 9.7% of the sampled
households were engaged in non-farm activities. Similarly, the
average share of non-farm income in the total household income
was only about 4.2%. The remaining portion of income (6.6%)
was obtained from other sources such as remittances and timber.
4.1.5.

Participation and Household Assortment in NTFP
Collection
As it has been indicated, considerable proportion of
households in the study area is engaged in the collection of NTFPs
and the combined average annual NTFP income of the sampled
households is about ETB 2553.5. For the participating households,
the average annual income from NTFPs is about ETB 4228.3 and
it makes about 22% of their total income (Table 6).
Table 6: Distribution of Households by Participation in NTFP
Collection and Mean Income
N

Proport
ion (%)

NTFP Income in ETB
Me
Mi M
Contributi
an
n.
ax. on
to
Income
(%)
-

Nonparticipan
t
Participa
nt

6
1

39.6

9
3

60.4

422
8.3

50

Combined

1
5
4

100

255
3.5

0

51
90
7.4
51
90
7.4

21.8

13.1

500

Both the participating and non-participating groups of the
sampled
households
showed
varied
socioeconomic
characteristics. However, a specific pattern is observed in the
socioeconomic characteristics of households who participated in
the collection of NTFPs. Compared to the non-participating
households; female headed, married and native households; and
those who received credit services and did not have non-farm
incomes made larger proportion in the group of household who
participated in NTFP collection (Table 7).
Similarly, the mean number of years of education of
household head and distance from homestead to forest were
significantly smaller (at 1% level of significance) for the group of
households who participated in the collection of NTFPs than those
who did not. On the other hand, the mean number of years of
household residence in the study area; number of livestock (tlu);
household land holding and distance from homestead to market
town were significantly higher (at 1% level of significance) for the
group of households who participated in the collection of NTFPs
than those who did not (Table 8).
The mean NTFP incomes of the different categories of
households were found statistically the same for each other.
Within the households who participated in NTFP collection, the
differences in the mean NTFP incomes of male headed and female
headed households, married and unmarried households,
immigrants and natives, those received credit and did not receive
credit, and those who had non-farm income and did not have nonfarm income were all statistically zero at 10% level of
significance. However, sex of household head, marital status and
availability of non-farm income have shown significant
association with household participation in NTFP collection at
10% and smaller levels of significance whereas access to credit
and the birth place of the household showed no statistically
significant association with participation at 10% level of
significance (Table 7).

Table 7: Pattern of Household Participation in NTFP Collection, Measures of Association and Differences in Mean NTFP
Incomes by Household Categories
Participation
Association
Participa Non-participant
Pearson
nt (%)
(%)
chi2(1)
3.12
83.9
93.4
16.1
6.6

Household characteristic

Sex

Received
credit
Non-farm
income
available
Married

Male (1)
Female (0)
Mean (1)
Mean(0)
Yes (1)
No (0)
Mean(1)
Mean(0)
Yes (1)
No (0)
Mean(1)
Mean(0)
Yes (1)
No (0)

-

-

-

Mean NTFP Income
P

Participant

Combined

0.077

4570
2452
2117.83
(p=0.223)
4988
4033
954.93
(p=0.548)
3504
4278
-774.15
(p=0.767)
4145
1188

2640
1936

-

-

-

-

20.4
79.6

16.4
83.6

0.39

0.531

-

-

-

-

6.5
93.5

14.8
85.2

2.89

0.089

-

-

-

-

98.9
1.1

80.3
19.7

16.48

0.000

704.54 (p=0.582)
3268
2388
880.43 (p=0.413)
1402
2678
-1276.11
(p=0.368)
2705
913.85
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Native

Mean(1)
Mean(0)
Yes (1)
No (0)
Mean(1)
Mean(0)

-

-

501

-

-

-

-

43
57

37.7
62.3

0.43

0.512

-

-

-

-

-7734.87
(p=0.212)
3745
4593
-847.19
(p=0.469)

1790.78
(p=0.236)
2378
2675
-296.77
(p=0.729)

Table 8: Household Characteristics and Mean Comparisons by Participant and Non-participant Households
Variables

AGE
FAMSIZE
LABEDOWMT
DISTTOWN
DISTFOREST
LIVESTOCK
LANDSIZE
YRESIDENCE
EDUCATION

Mean
Participants (1)

Mean Differences
Mean (1)- Mean (0)

Non-participants (0)

41.27
4.96
3.02
1.74
1.08
4.511
1.23
31.16
3.24

40.43
4.61
3.31
0.6
2.49
2.121
0.64
25.35
5.64

4.1.6.

Relative Income Contribution of NTFPs to Household
Livelihood
This part presents relative contribution of individual NTFPs
to household total income and utilization of the individual NTFPs
by households. Among the NTFPs, forest honey is the most widely
collected as well as the highest, aggregate and average, contributor
to income (Table 9). About 43.5% of the households collected
forest honey and on aggregate made a total sum of ETB 281460 in
the study year from the collection of forest honey. On average, the
households who collected forest honey received about ETB 4201
per annum per user household and this constitutes about 20.2% of
the total household income of user households on average. As
recognized during group discussions, this may be because of the
relatively good potential of the study area for forest honey
production and the relatively better market opportunity as honey
is a widely traded commercial product both at local and national
levels. Hence, it is possible that households collect relatively
larger quantities of forest honey and sell with relatively better
market outlets and price.
Besides, among the households who collected forest honey,
89.2% sold their product to local traders and 10.8% of them sold
their product in the local markets directly to consumers. Similarly,

0.843
0.35
-0.29
1.138
-1.406
2.39
0.595
5.81
-2.4

P
0.685
0.423
0.406
0.000
0.000
0.001
0.000
0.012
0.000

while forest honey is usually marketed by the husbands for the
majority (87.7%) of the user households, 6% of the user
households mainly used hired labour to collect forest honey.
Forest coffee is not a widely reported NTFP in the sampled
population. Only 8.4% of the respondents collected wild coffee
from the natural forests in their locality. However, forest coffee
offered the second largest aggregate and average user income next
to forest honey (Table 9). The aggregate income of user
households from forest coffee was about ETB 34532 in the study
year and the average income from forest coffee was about ETB
2656.3 per user household collecting the forest coffee per annum.
Similarly, the contribution of income from forest coffee to the total
user household income was about 12.7% on average. This might
be because of the existence of relatively well established coffee
production in home gardens. The study area is one of the top
garden coffee producing regions in Ethiopia opening up market
outlets for wild coffee as well. All of the households who collected
forest coffee sold their product mainly for local traders. Similarly,
forest coffee is usually marketed and collected by the husbands for
all of the user households and none of the user households used
hired labour to collect forest coffee.

Table 9: Relative Contributions of NTFPs to Household Income
Types of NTFPs

N

NTFP Income (ETB)
SUM
Mean

Share in Total Income (Ratio)

Coffee

13

34532

2656.3

0.127

Firewood

19

36708

1932

0.135

Honey

67

281460

4200.9

0.202

Acho

11

952

86.55

0.004

Ero

8

1344

168

0.009
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Ensosila

8

3381

422.62

0.022

Korerima

5

8520

1704

0.066

Timiz

8

2588.13

323.52

0.026

Climbers

65

13081

201.24

0.015

Bamboo

19

3820

201.05

0.018

Fodder

5

6750

1350

0.068

Damakese

1

6

6

0

Charcoal

1

90

90

0.008

Fuel wood is the third widely observed as well as third
highest aggregate and average income NTFP in the study area
(Table 9). Fuel wood was collected by 12.9% of the respondents
and their aggregate income from fuel wood was about ETB 36798
per annum. Particularly firewood among fuel wood products was
collected by 12.3% of the respondents and an aggregate income of
ETB 36708 was made by the users of the particular product. On
average, the income from fire wood was about ETB 1932 per user
household per annum and it, on average, constitutes about 13.5%
of total income of user households collecting the product. On the
other hand, only one household reported producing charcoal out
of the total sampled households as can be seen from Table 9.
Generally, fuel wood was entirely sold in consumer markets,
mainly by wives & daughters (80%), and none of the user
households used hired labour to collect fuel wood.
Climbers are the second widely collected forest products
(42.2% of the households) but only the forth NTFP in terms of the
aggregate income. Further, climbers are one of the least NTFPs in
terms of average income per household and percentage
contribution to total household income (Table 9). The households
who collected climbers obtained a total sum of ETB 13081 on
aggregate. The average income from climbers is about ETB
201.24 per user household collecting the product and the average
contribution to total household income is about 1.5% for user
households (Table 9). The low contribution of climbers may be
because most households collected little quantities of climbers,
mostly for subsistence use. As recognized during group
discussions, commercial use of climbers is culturally considered
taboo in the study area. Mostly, climbers are used for home
consumption and in little quantities to make beehives, build houses
or make other construction activities.
Similarly, none of the households who collected climbers
sell their product and the majority of them (96.9%) used family
labour to collect climbers. Some of the user households used hired
labour to collect climbers. But, this should not be surprising as
households often hire labour to make and hang beehives in forests
and as climbers is used in making beehives. Hence, making and
hanging beehives involves collection of climbers and such
collections were recorded as collected by hired labour.
The rest of the NTFPs offered by far smaller aggregate
income to users relative to the aforementioned NTFP categories
(Table 9). For instance, wild food and bamboo are relatively
frequently observed types of NTFPs. Each has been collected by
12.3 % of the respondents. However, the aggregate income of user
households from wild food (‘acho’ and ‘ero’) was only ETB 2296

per annum. Individually, the aggregate incomes from ‘acho’ and
‘ero’ were ETB 952 and ETB 1344, respectively, and the average
incomes of user households collecting the products were ETB
86.55 and ETB 168 per user household per annum, respectively.
The average percentage contribution to total user household
income of ‘acho’ and ‘ero’ were 0.4% and 0.9%, respectively
(Table 9). The small income contribution of wild food may be
because of little availability of the particular NTFPs. During the
group discussions, it was identified that ‘acho’ is an edible leaf of
a wild plant (also used for medicinal purpose especially for
gastritis).
Likewise, ‘ero’ is available only and in the wettest parts of
the study area. Besides, these products are mostly used for
subsistence use and the market for them is limited to local markets
as they are perishable products and are not popularly used in other
areas. As a result, they are collected in small quantities although
they are collected by many households. In agreement with this,
survey results indicated that larger proportions of household
collection of wild food (65.4% and 91.1% of the total collection
of ‘acho’ and ‘erro’ on average) were used for subsistence. About
54.5% and 12.5% of the households who collected ‘acho’ and
‘erro’, respectively, sold at least part of their total collection but
entirely in consumer markets. Wild food is usually collected and
marketed by using family labour.
Similarly, bamboo offered only ETB 3820 of aggregate
income to user households per annum. The average income from
bamboo was ETB 201.05 per user household collecting the
product per annum and the average percentage contribution of
income from bamboo to the total user household income was about
1.8%. Like, wild food bamboo has been observed as frequently as
fire wood alone (excluding charcoal) but it is relatively of very
smaller contribution in household incomes (Table 9). This may be
because bamboo is a subsistence product available in little
quantity in the study area. As participants indicated during the
group discussion, forest bamboo is abundantly available and
widely used and traded in neighboring woredas. But, only little
stock of bamboo trees are available in the wettest and remotest
parts of the study area that are adjacent to the neighboring
woredas. On the other hand, all the households who collected
bamboo used their entire collection for subsistence purposes and
mainly used family labour to collect the product.
Wild spices (‘korerima’ and ‘timiz’), on the other hand, were
collected by 8.4% of the respondents and their aggregate income
from wild spices was about ETB 11108.13 per annum.
Individually, ‘korerima’ and ‘timiz’ were collected by about 3.2%
and 5.2% of the respondents, respectively, and their aggregate
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income from each of the products was ETB 8520 and ETB
2588.13 per annum, respectively. The average incomes from
‘korerima’ and ‘timiz’ were ETB 1704 and ETB 323.52 per user
household collecting the products per annum, respectively, and the
average percentage contribution to total user household income of
each of the products was about 6.6% and 2.6%, respectively
(Table 9).
It has been recognized during the group discussions that the
study area has rich potential in wild spices and they are
considerably available species in the forests of the study area.
Paradoxically, however, collection of wild spices is less frequently
observed in the study area and the aggregate income for user
households from them is very small. Among the wild spices,
however, ‘korerima’ offered relatively higher aggregate and
average user household income than ‘timiz’ though the latter is
more frequently observed product. This may be because of
differences in market opportunities for the products. In fact,
survey results indicated that user households sell larger proportion
of their total collection of wild spices (94% and 66.2% of the total
collection of ‘korerima’ and ‘timiz’, respectively). However, the
majority of the households who collected ‘korerima’ (60%) sold
their product to local traders and the rest of them (40%) sold it in
consumer markets while ‘timiz’ was entirely sold in consumer
markets. And all of the households mainly used family labour to
collect both ‘korerima’ and ‘timiz’.
The other NTFPs (‘ensosila’, forest fodder and medicinal
plants) are even less frequently observed in the sampled
population (Table 9). ‘Ensosila’, a cosmetic NTFP, has been
collected by 5.2% of the respondents and their aggregate income
from the product was ETB 3381 per annum. The average income
from ‘ensosila’ was about ETB 422.62 per user household
collecting the product per annum and the average percentage
contribution of income from ‘ensosila’ to total user household
income was about 2.2% (Table 9).
Similarly, forest fodder was used by 3.2% of the
respondents, and their aggregate income from forest fodder was
about ETB 6750 per annum, their average income from forest
fodder was about ETB 1350 per annum and the average
contribution of income from forest fodder to their income was
about 6.8% (Table 9). The small frequency and aggregate income
from forest fodder may be because of small number of livestock
per household in the study area (which was about 4.3 on average
number of livestock in tlu). But, only one respondent was found to
use medicinal NTFP (specifically ‘damakese’) out of the total
sampled households. This may not be surprising as, usually, only
few individuals have the knowledge of traditional medicine and
the medicinal plants in rural areas which is kept secret by the
individuals to secure incomes from traditional medication service.
Besides, most species of medicinal use are also available in own
gardens or around homestead. And the expansion of modern
medical services may also affect the use of forest medicinal plants
negatively.
4.1.7.

Utilization of NTFPs Income: Subsistence and
Commercial Use
This part presents the user household utilization of the
incomes from the individual NTFPs. However, since
transportation; marketing and input costs are hardly divisible to
sort out net NTFP income in to subsistence and commercial/cash

503

income, the ratio of the quantities of the NTFPs used for
subsistence and commercial purpose out of the total quantity of
NTFP collected were compared. Based on the comparison of the
quantity ratios, some of the NTFPs (‘ensosila’, forest coffee, forest
honey, ‘korerima’and ‘timiz’) were found to be mainly of
commercial use while others (climbers, bamboo, ‘acho’, ‘ero’, fire
wood/fuel wood, forest fodder and medicinal NTFPs) were
mainly of subsistence use (Table 10).
‘Ensosila’ was sold by all households who collected the
products and was entirely used for cash purposes (Table 10). All
of the households who collected forest coffee sold at least part of
their total collection while only 30.8% of them used some part of
their total collection for subsistence. Similarly, ‘Korerima’ was
sold by all of the households who collected the product and only
20% used part of the total collection for subsistence. And on
average, (Table 10), much larger proportions of the total
household collection of coffee (95.4%) and ‘Korerima’ (94%)
were sold for cash.
The majority of the households who collected forest honey and
‘timiz’ used their products for domestic purposes. About 97% of
the households who collected forest honey sold their honey
product while 74.6% of them used at least some fraction of their
honey product for subsistence. Similarly, ‘timiz’ was sold by 75%
of the households who collected the product and about 50% of
them used some part of their total collection for subsistence
purpose. And on average, (Table 10), larger proportions of the
total household collection of honey (89.3%) and ‘timiz’ (66.2%)
were used for cash purposes.
On the other hand, climbers, bamboo, forest fodder and
medicinal NTFPs (specifically ‘damakese’) were entirely used for
subsistence purposes by all of the households who collected the
respective products (Table 10).
Similarly, fire wood, charcoal, ‘acho’ and ‘ero’ were seldom
used for cash purposes. All of the households who collected fire
wood, charcoal, ‘acho’ and ‘ero’ used at least part of their total
collection for subsistence whereas fire wood, charcoal; ‘acho’ and
‘ero’ were used for cash purposes by 21.1%, 100%, 54.5%, and
12.5%, respectively, of the households who collected the
respective products. And on average, (Table 10), larger proportion
of the total household collection of fire wood (95%); charcoal
(50%); ‘acho’ (65.4%) and ‘ero’ (91.1%) were used for
subsistence purposes. Here, it should be noticed that charcoal and
medicinal NTFPs were found to be used only by one respondent
each and, hence, generally rarely observed NTFPs in the study.
Table 10: Household Utilization of NTFPs for Subsistence and
Cash Purposes
Types of
NTFPs

N

Coffee
Firewood
Honey
Acho
Ero
Ensosila
Korerima
Timiz

13
19
67
11
8
8
5
8

Purpose used for (Ratio)
Subsistence

Commercial

0.046
0.95
0.107
0.654
0.911
0
0.06
0.338

0.954
0.05
0.893
0.346
0.089
1
0.94
0.662
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Climbers
Bamboo
Fodder
Damakese
Charcoal

65
19
5
1
1

1
1
1
1
0.5

0
0
0
0
0.5

4.1.8. Factors Affecting Household Dependence on NTFPs
4.1.8.1. Determinants of Household Participation in NTFPs
Collection
Out of the thirteen explanatory variables in the fitted logit
model, six variables were significant at 10% level of significance
or less (Table 11). According to the Wald chi-square test, the
variations in the likelihood of household participation in NTFP
collection (dependent variable) explained in the fitted model are
significant at 1% level of significance. The fitted model also
correctly explained 52.2% of the variations in the observed values
of the dependent variable. The significant explanatory variables in
the fitted model were distance to forest, total land size, availability
of non-farm income, years of household residence in the study
area, educational level and marital status of household head which
are presented below.
Distance to forest (DISTFOREST): Distance to forest
showed the expected negative relationship to the likelihood of
household participation in NTFP collection. It was hypothesized
that the likelihood of household participation in NTFP collection
decreases the longer it takes to reach forests. Likewise, distance to
forests in this study showed a significant negative relationship to
the likelihood of household participation in NTFP collection at 1%
level of significance. Other things being constant, the odds ratio
for distance to forest indicated that the likelihood of household
participation in NTFP collection decreases by a factor of 0.28 as
distance to forest increases by one walking hour.
Table 11: The Robust Estimates of Logit Model for
Participation in NTFP Collection
Explanatory
Variables

Robust

Odds
St.
P>|z|
Ratio
Errors
SEX
-1.18
0.7853 0.132 0.31
AGE
-0.03
0.0371 0.359 0.97
FAMSIZE
-0.15
0.1458 0.306 0.86
LABEDOWMT 0.09
0.2829 0.75
1.09
DISTTOWN
0.64
0.4081 0.116 1.89
DISTFOREST
-1.28
0.3486 0.000 0.28
LIVESTOCK
0.02
0.1077 0.832 1.02
CREDIT
0.74
0.6962 0.289 2.09
LANDSIZE
0.91
0.4554 0.045 2.49
OFFINC
1.93
0.851
0.023 6.88
YRESIDENCE 0.04
0.024
0.083 1.04
EDUCATION
-0.3
0.1168 0.009 0.74
MARRIED
5.21
1.25
0.000 182.37
CONSTANT
-0.85
1.92
0.658
No. of obs. =154, Wald chi2(13) = 36.58, Prob > chi2 =
0.0005, Pseudo R2 = 0.522, Log pseudo-likelihood = 49.422769
Coefficients
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Land size owned (LANDSIZE): The total size of land
owned also showed a significant positive relation ship to the
likelihood of household participation in NTFP collection at 5%
level of significance. Other things being constant, the odds ratio
for total size of land owned indicated that the likelihood of
household participation in NTFP collection increases by a factor
of 2.49 as total land size owned increases by one hectare.
Availability of non-farm income (OFFINC): Availability
of non-farm income showed a significant positive relation to the
likelihood of household participation in NTFP collection at 5%
level of significance. Other things being constant, the odds ratio
indicated that the likelihood of household participation in NTFP
collection increases by a factor of 6.88 for those households
having non-farm income available than otherwise.
Duration of residence (YRESIDENCE): It was
hypothesized that the longer the period of time a household lives
in the study area, the more the accumulated forest knowledge and
the higher the likelihood of household participation in NTFP
collection. As hypothesized, number of years of household
residence in the study area showed a significant positive
relationship to likelihood of household participation in NTFP
collection at 10% level of significance. Other things being
constant, the odds ratio indicated that the likelihood of household
participation in NTFP collection decreases by a factor of 1.04 as
residence duration increases by one year.
Education of household head (EDUCATION):
Educational level of households showed the expected significant
negative relationship to the likelihood of household participation
in NTFP collection at 1% level of significance. Other things being
constant, the odds ratio indicated that the likelihood of household
participation in NTFP collection decreases by a factor of 0.74 as
educational level increases by one year.
Marital status of household head (MARRIED): Marital
status of household head showed the expected significant positive
relationship to the likelihood of household participation in NTFP
collection at 1% level of significance. Other things being constant,
the odds ratio indicated that the likelihood of household
participation in NTFP collection increases by a factor of 182.37
for those households having married household heads than
otherwise.
4.1.8.2. Factors Affecting Share of NTFP Income in
Household Income
The results from the survey also showed that there were
variations in the degree of dependence on NTFPs. Four of the
explanatory variables fitted in the OLS model were significantly
related with the share of NTFPs in household income at 10% or
smaller level of significance (Table 12). The F-test showed that
the variations explained in the model are significant at 1% level of
significance. The adjusted R-squared value indicated that the
model correctly predicted 40.2% of the variations in the share of
NTFP income (Table 12). This part presents the significant
predictors of share of NTFP income in household income.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10259

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Number of household members (FAMSIZE): Number of
household members showed a significant negative relationship to
the share of NTFP income at 1% level of significance. Other
things being constant, the OLS estimate of the coefficient of
FAMSIZE indicated that the share of NTFP income decreases by
0.026 units as number of household members increases by one
unit.
Number of working age household members
(LABEDOWMT): Number of working age household members,
as expected, showed a significant positive relation ship to the
share of NTFP income at 10% level of significance. Other things
being constant, the OLS estimate of the coefficient of
LABEDOWMT indicated that the share of NTFP income
increases by 0.026 units as number of working age household
members increases by one unit.
Distance to market town (DISTTOWN): Distance to
market town showed unexpected positive relation ship to the share
of NTFP income. It was hypothesized that the share of NTFP
income decreases with increases in the distance from homestead
to market town and vice versa. In this study, however, distance to
market showed a significant positive relation ship with share of
NTFP income at 1% level of significance. Other things being
constant, the OLS estimate of the coefficient of DISTTOWN
indicated that the share of NTFP income the increases by 0.046
units as distance to market town increases by one walking hour.
Number of livestock (LIVESTOCK): The number of
livestock also showed a significant positive relation ship to the
share of NTFP income at 1% level of significance. Other things
being constant, the OLS estimate of the coefficient of
LIVESTOCK indicated that the share of NTFP income increases
by 0.009 units as number of livestock increases by one unit.
4.2. DISCUSSIONS
4.2.1. Contribution of NTFPs to Household Livelihood
Households in the study area are considerably dependent on
the collection of NTFPs. These NTFPs in the study area include
forest honey, climbers, forest coffee, spices (Korerima and Timiz),
wild food (ero and acho), fuel wood (fire wood and charcoal) and
other products (bamboo, ensosila, forest fodder, medicinal
products such as damakese etc). Among the NTFPs identified in
this study, the major categories include forest honey, climbers,
fuel wood and forest coffee. Forest honey, climbers and fuel wood
were the top three frequently collected NTFP categories. But, the
top three NTFPs in terms of contribution to household income
were forest honey, forest coffee and fuel wood. The income from
climbers is low though it is collected by many households. This
may be because households collect climbers in little quantities,
just enough for home use, as climbers are only a subsistence NTFP
in the study area.
Next to agriculture, NTFPs are the second important source
of income to households in the study area. Altogether, NTFPs
provided an average annual income of 2553.5 Ethiopian Birr per
one household unit in the study and NTFP income on average
made about 13.1% of the total household income. The contribution
of NTFPs to total household income in this study, however, is
much smaller than estimates of other studies. Mohammed (2007)
estimated the cash contribution of NTFPs to be 41% and 52% of
the total household cash income in Shecka and Bench-Maji zones
of southwest Ethiopia, respectively. The study indicated that
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Table 12: Estimates of OLS Regression of Share of NTFPs in
Household Income
Explanatory
Coefficient St.
Standardized P>|t|
Variables
s
Errors Coefficients
(Beta)
SEX
0.54
0.0212
0.0348 0.0531
4
AGE
0.93
-0.00012
0.0015 -0.0095
8
FAMSIZE
0.00
-0.026
0.0077 -0.4366
1
LABEDOWM
0.05
0.026
0.0133 0.302
T
5
DISTTOWN
0.00
0.046
0.0154 0.3623
4
DISTFOREST
0.88
0.003
0.0202 -0.0178
1
LIVESTOCK
0.00
0.009
0.0031 0.3356
4
CREDIT
0.0211
0.0359 0.0578
0.56
LANDSIZE
0.65
-0.0069
0.0152 -0.0451
1
OFFINC
0.17
-0.0731
0.0531 -0.1223
3
YRESIDENCE
0.56
-0.0007
0.0012 -0.0693
1
EDUCATION
0.94
-0.0004
0.0057 -0.0062
9
MARRIED
0.80
-0.035
0.1394 -0.0246
3
CONSTANT
0.21
0.1986
0.1585
4
Number of obs = 93, F(13, 79) = 5.76, Prob > F = 0.0000
R-squared = 0.4866, Adj R-squared = 0.4021 Root MSE = 0.11414
agricultural cash income contributes (54% in the total household
cash income) more than NTFP cash income in Sheka zone while
it contributes (46%) less than NTFP cash income in Bench-Maji
zone.
Similarly, Muzayen (2009) estimated a 35% contribution of
NTFP income to total household income providing the second
largest income next to agriculture to households in Harana Bulluk
woreda of Bale zone. A study in five different villages of south
west Ethiopia, by Schravesande-Gardei (2006), indicated that
bamboo, spices, honey, and coffee were major commercial NTFPs
and NTFPs contributed from 30% up to more than 75% of
household cash income across villages. Bognetteau and Wirtu
(2007) stated that for middle income and better-off households
NTFPs provide an important part of their total income ranging
from 30% to 70% in southwest Ethiopia. A meta-analysis by
Vedeld et al. (2006) based on 51 case studies from 17 developing
countries indicated that agricultural income, forest environmental
income and off-farm income, on average accounted for 37%, 22%
and 38% of the total income, respectively, and the main sources of
forest environmental income are fuel wood, wild foods and fodder.
The differences from the finding in this study may be partially
because of methodological differences and variations in agro-
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ecological contexts of the studies. Besides, the institutional
context in this study can also be of crucial importance. Although
the study area is one of PFM program areas, exploitation rules and
regulations were not practically installed, and the forest was left
de-facto open access until this study was completed. It seems this,
being coupled with the fact that the study area is one of high
income garden coffee producing regions; might lessen the
contribution of NTFPs to household income. Similarly, for
Bognetteau and Wirtu (2007), the returns from NTFP collection
and sale in southwest Ethiopia are often low due to weak market
linkages, low and fluctuating prices, and the poor quality of the
products – often due to poor post harvest handling. As a result,
products often fail to gain recognition for their specific
characteristics, especially their organic nature.
It is, however, essential to see the contribution of NTFPs
from the perspective of pattern of NTFP use and the roles they
play in the livelihoods of households living around forests.
Participation of households in NTFP collection indicated that the
majority of the respondents were engaged in NTFP collection.
About 60.4% of the sampled households collected and utilized one
or more of these NTFPs. And the pattern of participation literally
showed regularity across different categories of households. On
the other hand, the participating households are less educated and
living near to forests but richer, living distant from markets and
having greater length of residence in the study area relative to
those who did not participate in NTFP collection. These indicate
that NTFP collection is not an occupation of only marginalized or
deprived peoples rather it is also an alternative source of income
and an occupation based on a choice among alternatives.
Besides, households in the study area use NTFPs both for
subsistence and cash purposes. Some of the NTFPs (‘ensosila’,
forest coffee, forest honey, ‘korerima’ and ‘timiz’) were found to
be mainly of commercial use. Similarly, fire wood; charcoal;
‘acho’ and ‘ero’ were also used for cash purposes though they
were mainly used for subsistence purposes On the other hand,
however, climbers; bamboo; forest fodder and medicinal NTFPs
were entirely used for subsistence purposes by all of the
households who collected the respective products.
The literatures identify three types of roles NTFPs can play
in household livelihood, namely as ‘safety-nets’, ‘support to
current consumption’ and as ‘a path out of poverty’. The regularity
in the pattern of use of NTFPs, the greater average wealth of NTFP
collectors and commercial use of many of the NTFPs observed in
different degrees in this study indicate that many of the NTFPs in
the study area are more than a safety-net. Besides, some of the
NTFPs offered considerable contribution to household income
(for instance, 20.2% income received from forest honey) indicate
that NTFPs provided significant ‘support to current consumption’.
The results are comparable to Bognetteau and Wirtu (2007) which
stated that “….for the poorer households NTFPs usually
contribute less in financial terms, but they are an important safety
net, especially through the open access situation of some of these
products” in southwest Ethiopia.
However, NTFPs do not seem currently providing an
imperative ‘pathway out of poverty’ in the study area as the
contribution of NTFPs in this study is generally much smaller than
other studies. But, rates of NTFP exploitations also seem below
potential. For instance, Schravesande-Gardei (2006) reported that
18% of the respondent households in southwest Ethiopia were
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engaged in spice collection and the author emphasized the
existence of a significant potential for spice production. In this
study, lower percentage (8.4%) of respondents reported that they
exploited spices from the forest, which might indicate that this
potential is being underutilized.
Besides, there are potential opportunities that could be
explored more for some of the NTFPs. For instance, for
Bognetteau and Wirtu (2007), reported that some NTFPs in
southwest Ethiopia have markets beyond the region and even
abroad which include forest coffee, forest honey and wild spices.
These NTFPs particularly are enjoying fortunate market and
technological opportunities that they can be developed further and
might contribute in greater extents to household incomes.
Similarly in this study, forest coffee, forest honey and ‘korerima’
collectors sold their products mainly to traders indicating that the
products shared the fortunate market opportunities beyond local
areas. Hence, these may be an indication of the possibility of
commercial development of forest coffee, forest honey and
‘korerima’, and the potential of the products for economic
advancement.
4.2.2.

Factors Affecting Dependence on NTFPs
The above part indicated that NTFPs in the study area
provide considerable income to the majority of households living
adjacent to the forests. However, participation and the share of
NTFPs in the total household income was varied between
households. Logistic regression result predicted that distance to
forest, land holding, availability of non-farm income, household
years of residence in the area, educational level and marital status
of household head significantly determine whether a household
participates in NTFP collection. On the other hand, OLS
regression of share of NTFPs in the total household income on a
set of explanatory variables predicted that share of NTFPs varies
significantly with family size, labour endowment, distance to town
and number of livestock.
Richer households in this study were found to have more
dependence and likelihood of participation in NTFP collection.
Land size affected participation in NTFP collection positively but
its impact on the share of NTFP income was statistically weak,
though negative. Number of livestock affected the share of NTFPs
in household income positively but showed statistically weak
association to the likelihood of participation in NTFP collection,
though positive. The effect of wealth was not hypothesized ex ante
as this may depend on the role of NTFPs in household livelihoods.
Larger land size and number of livestock, being an indicator of
wealth, offers better opportunities for off-farm employment and
access to credit. Richer households are likely to be more well off
and less dependent on NTFPs as source of supplementary income,
particularly as a safety-net to unexpected income shortfalls. On the
other hand, larger land size and number of livestock are indicators
of more wealth and relaxed subsistence constraints allowing
households to fulfill capital requirements for NTFP collection.
Hence, larger wealth can be associated with more likelihood of
participation and quantity of NTFP collection (Kiplagat et al,
2010; Coulibaly-Lingani et al, 2009; Paumgarten &Shackleton,
2009; Godoy et al, 1995).
Some empirical results supported the finding in this study.
Gubbi & MacMillan (2008) confirmed that agricultural land
holding positively affects NTFP income and Muzeyin (2009)

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10259

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

confirmed that total land holding and income from NTFPs were
positively correlated. On the other hand, Babulo et. al. (2008) did
not support the finding in this study and reported that households
with large plots of land are less likely to engage in forest extraction
as a dominant strategy. Similarly, Mcelwee (2008) reported that
land holding was negatively correlated with relative forest
incomes and Fisher (2004) reported a negative correlation between
farm size per capita and reliance on low return forest activities.
The finding in this study is also comparable with Mohammed
(2007) who revealed that livestock holding positively affected
household decision to collect and use forest coffee. On the other
hand, Fisher (2004) did not support the finding in this study and
reported a negative correlation between number of goats owned
and the share of earnings from both low return and high return
forest activities. Mcelwee (2008) reported that livestock holding
was negatively correlated with relative forest incomes.
The role of NTFPs in the study seems more than a safety-net
since NTFPs were used as sources of considerable income by the
majority of households in this study. And it seems this is
inconsistence with the displayed significant positive association of
land size to the likelihood of household participation in NTFP
collection and that of livestock to the share of NTFP income.
Availability of non-farm income affected the likelihood of
household participation in NTFP collection positively. This may
be because non-farm income can reduce liquidity constraints in the
collection of NTFPs, and allow households smooth their
consumption and enables them to afford the requirements for
starting NTFP business. Marital status of household head affected
the likelihood of household participation in NTFP collection
positively. This may be because married households shoulder
more responsibilities (family or social) encouraging them to
exploit forest resources for financial requirements to meet the
responsibilities.
It was hypothesized that the likelihood of household
participation in NTFP collection decreases with increases in the
distance from homestead to market town and vice versa. The
longer it takes to reach markets, the larger the
transportation/marketing costs and the smaller the resource rent
will be or vice versa. Hence, the likelihood of household
participation in NTFP collection should decrease with increases in
the distance from homestead to market town (Ndoye et al, 1998).
Distance to market or town in this study was positively associated
with share of NTFP income though its association with
participation in NTFP collection is statistically weak. This may be
because many NTFPs are used for subsistence, in which case
marketing of NTFPs is no longer a burden, and longer distances
also increase the opportunity cost for non-farm employment in
urban areas encouraging NTFP collection. These results are
comparable to Babulo et al (2008) according to which households
with better access to markets are less likely to choose forest
collection as a dominant means of livelihood.
Whereas, distance to forest in this study affected
participation in NTFP collection negatively as expected though its
association with share of NTFP income was statistically weak. In
line with the finding in this study, Coulibaly-Lingani et al (2009)
identified that households closer to forests had a higher relative
forest income. With longer distances from homestead to forests,
the transportation costs and the opportunity costs for collection of
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NTFPs will increase and, thus, the lower the interest to collect
NTFPs will be (ibid).
Total number of household members and number of working age
household members showed a negative and positive relationship
to share of NTFP income, respectively, but both showed
statistically weak relationship to participation in NTFP collection
in this study. The effect of the total number of household members
was not hypothesized ex ante as the literatures forecast mixed
relationships. Larger households have more mouth to feed that
they may exploit more NTFPs to meet subsistence requirements.
But, larger households may also have lower per capita
wealth/income and face subsistence constraints that they could fail
to fulfill the capital requirements for collection of NTFPs and,
hence, collect smaller quantity of NTFPs (Coulibaly-Lingani et al,
2009; Mohamed, 2007).
Number of working age household members showed
positive relation to the share of NTFP income as expected in this
study. This can be because larger households have more workers
and more relaxed constraint with respect to total work time
available that they may collect more quantity of NTFPs
(Coulibaly-Lingani et al, 2009). In line with this finding, Fisher
(2004) showed a positive association between number of men and
the share of earnings from high return forest activities but the
association is, though positive, statistically weak for low return
forest activities.
Education of household head as expected affected
participation in NTFP collection negatively but showed
statistically weak relation to the share of NTFP income. Higher
level of education is associated with increased social status and
better economic opportunities making opportunity costs for NTFP
collection higher and time allocated for NTFP collection more
expensive (Kiplagat et al, 2010; Coulibaly-Lingani et al, 2009).
Hence, the likelihood of household participation in NTFP
collection should decrease with higher educational level. In line
with the current study, Fisher (2004) identified a negative
association of education with forest reliance and the author stated
that this may be because education signals one’s potential
productivity and increase the likelihood of being hired into
attractive labor markets. Similarly, Babulo et al (2008) confirmed
that better educated households are less likely to choose forest
collection as a dominant means of livelihood.
Duration of residence showed positive association to
participation in NTFP collection but statistically weak association
to the share of NTFP income. It was hypothesized that the longer
the period of time a household lives in the study area, the more the
accumulated forest knowledge and the higher the likelihood of
household participation in NTFP collection. As hypothesized,
number of years of household residence in the study area showed
a positive relationship to likelihood of household participation in
NTFP collection. In line with the finding in this study, Mohammed
(2007) identified that the more the household accumulated forest
knowledge is, the more the likelihood of allocating labor to honey
production.
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Abstract- The study aimed at exploring the level of Emotional
quotient among Teachers in context of the gender and the level of
Institution they serve in. There were two hypotheses that were
postulated as well as tested. The Emotional Competence scale by
Sharma& Bhardwaj (1998) was utilised in form of the instrument
to test the hypotheses. The sample comprised of 120 school and
college teachers from Dehradun. Gathering of data was done
through the random sampling technique. The analysis on the bases
of statistical values was done using the T- test. The results showed
an insignificant relationship of Emotional Intelligence with
gender as well as with the Institutional level .It is further
suggested that the schools and colleges should introduce
programs, workshops and activities for their teachers in order to
enhance their emotional skills as it will help them to effectively
deal with the challenges pertaining to their profession and will
help them to gain insight about not only themselves but about the
emotions of the students as well.
Index Terms- Emotional Intelligence, Gender, Institutional level,
Teachers

I. INTRODUCTION

T

eachers are assets to not only the organization they serve in
but also to the whole education system. They are one’s who
not only shape the personality of a child from the time when he or
she is a toddler and till the time the child enters adulthood but also
educates them about prejudices, negative stigmas and stereotypes
and the ways to voice against them. It is utterly important for them
to not only have a good physical well-being but a good emotional
wellbeing too, as this emotional well- being is the key to living our
life to the fullest. Our behaviour towards any situation is generated
according to the emotions we experience. A teacher possessing
high level of emotional quotient will better recognize and
understand different emotions of their students and their
counterparts in the workplace and will lead them to serve their
purpose well and do justice to their roles as teachers.
Emotionality is believed to be a person’s capacity of not
only recognizing, understanding and managing his own emotions
but recognizing, managing and influencing the emotions of other
too. The term as explained by Mayer et al., (2008, p.511) explains
the unique potential of an individual to have an apt or good
reasoning about their emotional state and use the knowledge
derived from this emotional state to improve their emotions”. The
interaction of two components namely emotions and intelligence
give rise to what is referred as Emotional intelligence in an

individual (Mayer, Salovey & Caruso, 2004). An emotionally
intelligent teacher knows how to handle different personalities
simultaneously in the classroom setup. Such teacher successfully
recognizes as well as understands emotions and needs of the
children with special needs in a better manner. They understand
the importance and necessity of imparting the knowledge about
morality or moral principles and that how apart from grade
syllabus they are important in making an individual and good and
a responsible citizen of the country.
The gender of an individual counts as a crucial factor while
determining the EQ possessed by that individual. Females are
generally considered to be more expressive and straight forward
in terms of their emotions as compared to men and due to this
tendency of them they have strong interpersonal skills. Whereas
men are considered to be the better ones when it comes to the
dealing part of the emotions. They handle their emotions with a
more relaxed and stable attitude, while some might not. Ahmad
(2009) studied the gender differences on the bases of emotional
quotient. Results highlighted the high emotional quotient
possessed by males in comparison of the female counterparts.
Another research threw light on the equation gender shares with
EI. Girls possess high Emotional quotient than boys were claimed
by Naghavi & Redzuan in form of the result. Researchers also
discovered EQ in high level in boys or males to be a better
predictor in terms of academic success.
The study is inclined towards highlighting differences in EQ
among school as well as college teachers. The study aims at
measuring the Emotional Competence/ Intelligence of Teachers of
schools as well as colleges/Universities and to compare them. As
the level of the organization increases, which is from school to
college/University there occur certain changes in not only the
working and the environment of the organization but also in the
attitudes of the Teachers. This shift in attitude could be towards
their counterparts, work or students. The working hours are more
since the responsibility is more and so the workload increases.
People who become successful in managing their stress levels
raised due to heavy work load tend to have higher Emotional
quotient and good performance at workplace than the one’s who
aren’t able to. Due to this the person might have issues such as
conflicts (Interpersonal or Intrapersonal) at the workplace,
unbalanced work life or these people might fall for certain mental
health conditions such as Burnout Syndrome, Anxiety, Depression
etc. A study was conducted to examine the influentially of EC on
Performance in the workplace environment by Asrar-ul-Hak,
Anwar & Hassan (2017). These researchers discovered; emotional
Competence has an influencing role in one’s workplace. They also

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10260

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

discovered that job achievement and managing conflict at
workplace is also affected by Emotional quotient of an individual.

II. FOLLOWING ARE SOME DOMAINS FOUND BY GOLEMAN:
Awareness of self: This domain focuses on the awareness
of the emotions or the emotional state that an individual is
expected to have from his /her own self in order to achieve high
Emotional Quotient.
Managing Emotions: This domain focuses on the
management of not only our own emotional state but also the
emotions of the other individual.
Motivating self: Internally Motivating own self to attain
a desired goal. As internal motivation leads an individual to
generate a particular behaviour required to attain a desired goal.
Recognition of emotions of others: The domain pays
attention towards the importance of recognizing the emotions of
other person in order to maintain positive interpersonal
relationships with others.
Relationship Management: Managing relationships,
building trustworthy relationships with the counterparts.
According to a study by Shehzad (2013) on Differences in gender
in context of EI in University educators, female educators are on
a higher end of interpersonal skills

III. REVIEW OF LITERATURE:
Edannur 2010 researched on EI in educators context. The
outcome highlighted that the gender as well as locality of the
teachers have nearby zero influence on EI. Further it was seen that
both the genders possess average Emotional Intelligence.
The study aimed at comparing the EI of teaching trainees in
context of the gender. The researchers Thakur & Chawla (2016)
discovered negligible difference in EI of Teacher Trainees which
can be concluded as gender of the Teachers has negligible effect
on the degree of their Emotional Competence.
The study was conducted on the Teachers of secondary as
well as senior secondary level aiming to assess their Emotional
quotient in context of Gender, Qualification as well as Experience.
It was conducted by Mishra & Hussain (2012) in a district of
Assam. The results indicated that 50% of Teachers obtained a high
score on the Emotional quotient scale whereas remaining count of
teachers scored low on the Emotional Intelligence. The
researchers further discovered that gender; Qualification and the
Experience of the educators have negligible difference in context
of EQ.
This research was inclined at assessing the equation EI
shares with Teachers Performance at senior secondary level.
Results obtained clearly show that the teachers performance had a
relationship with the level of EI in a positive manner. Naqvi, Iqbal
& Akhtar (2016).
The objective was inclined towards assessing the
influentially EI has over the quality of life of school Teachers.
Results showed difference in life quality in both the groups. The
researchers Anjum & Swathi (2017) also found that these
variables were influenced by each other in a positive manner.
Outcomes of research as conducted by Olson and colleagues
(2019) on gender influence on management of Emotionality in
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context of gender in educators at secondary level revealed that
female teachers tend to experience more unpleasant emotions, feel
more exhausted emotionally and indulge in the usage of acting
strategies whereas the male Teachers tend to experience emotions
like depersonalisation but are also able to succeed in handling
disruptions at the same time , they prefer distancing over acting
strategies and rather use skills pertaining to surface acting.
Another study focused on influentially on gender in context
of EI as well as development in the work environment was
conducted by Hayat, Bibi & Ambreen (2016). Main inclination of
the research was towards differentiating EI as well as personal
development pertaining to the workplace in reference to the
gender. The findings of the research gave the clarity of the slightly
more intelligent gender considering its scores over the other one
and that was the female.
Garg & Chopra (2016) directed their research towards the
comparison of the variable EQ in terms of different genders of
educators. The researchers discovered nearby zero relation in both
the types of genders in reference with EI whereas educators
serving in private as well as in government sectors highlighted due
to the differentiation with reference to EI.
This research was directed towards paying attention to the
Emotionality with reference to social interaction in context of Preservice educators. The sample size that was taken was 230 and the
sample included the students majoring in secondary school
education. A gender wise clear distinction was observed by Bedel
(2014).
This research was carried out emphasizing on the Gender
wise differences in emotional positive – social functioning. The
observed outcomes clearly highlighted that the gender that was on
a higher end in terms of the variable was female. Romer et al.,
(2011).
The researchers Kant & Azad (2014) conducted a study
investigating the two variables which were Personality as well as
EI of the educators. The sample size comprised of 200 Teachers
from different schools in India. The results indicated that there was
negligible distinction between the two variables in context of
gender type assigned to the educators. The researchers also
discovered EI was influenced by few personality traits in a positive
manner.
The results of the study focusing on EI, stress levels pertaing
or caused due to occupation as well as gender with respect to
school educators clearly showed the distinction between the two
variables in a positive manner. Jude (2011) also discovered the
negligible difference between the variables EI as well as stress
caused due to occupation in context of the gender.
Another study was conducted to examine EQ of the
educators. The other variable that was studied was the efficacy
which was again studied in context of educators. Results obtained
emphasized on the equation both the variables share in a positive
manner with regard to the educators. The researchers Penrose,
Perry & Ball (2007) also discovered the two variables were related
to each other without them having any type of influence on gender.
Kaur (2014) discovered that the Teaching competencies of
the educators serving to the secondary level as well as EI
influenced each other in a positive manner. Her study focused on
the above two variables. The other outcome highlighted the
negligible difference between the two variables in context of
government schools as well as private schools respectively.
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The study aimed at investigating Gender influence on
Emotionality in teachers from secondary school. The researchers
Thapliyal, Aanchal & Bisht (2015) discovered EQ to be an
influencing factor in terms of the gender type. They discovered
Females were on better end in terms of the variable than the male
Teachers.
Another research emphasized on the variable EQin context
of educators at senior level. The results indicated that these
participants were on a lower end in terms of the variable. Teachers
hailing from under and highly developed areas were found high on
Emotional Intelligence as well as Job satisfaction. The researchers
further found a negligible difference in the two variables in context
of the educators from Urban areas. Raj & Uniyal (2016).
The study focused on the differentiation in EI with reference
to the Gender type of the educators and was conducted by
researchers Shehzad & Mahmood (2013). Outcomes of the study
revealed females to be on the higher and better end of the on
interpersonal skills. The researchers further found both the types
of gender to be on the same and better end in context of the
variable been explored.
The results emphasized on the two variables that were EI as
well as Satisfaction at Job of University Teachers and highlighted
that the Professors are found to be more Emotionally Intelligent
and satisfied with their jobs as compared to the Associate Proffers
working in the same University. The Associate Professors scored
low in the Emotional Intelligence Scale and were found to be less
Emotionally Intelligent as compared to the Professors. The
Lecturers and Assistant Professors on the other hand were found
to be equal on two of the variables paid emphasis on. Akhtar &
Khan (2019).
Alghamdi, Aslam & Khan (2017) examined the variable EI
to be predicted by few of the traits of the Personality with
reference to the educators serving at a high institutional level.
Outcomes from the research gave the clarity about the two
variables and their positive influential effect. These factors
included agreeableness, openness and extraversion.
Another study aimed at exploring the variables EI,
satisfaction received due to job environment as well as
commitment framed by the educators. Anari (2012) threw light on
how three of the variables influenced one another in a positive
manner. Furthermore, he observed that the gender type that was
on a better end in context of EI was female.
Soanes & Sungoh (2019) discovered a positive equation
variable like EI as well as effectiveness of the educators has.
Objective was inclined at exploring the influence that Emotional
quotient has on Teacher’s effectiveness. The sample size included
352 Teachers from Meghalaya. The researchers discovered that
the variable EI had an influence on both the types of gender in a
positive way though female gender type was on a slight brighter
end.A negligible distinction was observed in the effectiveness in
context of factors like gender, age etc.
The research was directed towards investigating the variable
EI as well as effectiveness in context of Preservice educators.
Sample size comprised of 99 respondents from the Pennsylvania
State University. Outcomes observed claimed the influentiality of
the variable EI over the other variable that was effectiveness but
only to some extent based on which researcher Ogreni (2008)
suggested teacher education programmes.
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This particular research was again directed towards
exploring the equation between the two variables that were
Emotionality as well as satisfaction attained due to job. Sample
size included 100 teachers from the Iranian Language Institute. An
outcome of the research clearly highlights the influential equation
between the two variables with reference to educators. Male
counterparts were observed to be on a slight better end in terms of
the variable EI. Tabatabaei & Farazmehr (2015).
Research Hypothesis:
H0: There is no significant difference between Emotional
Intelligence of School and College Teachers.
H1: There is a significant difference between Emotional
Intelligence of School and College Teachers
H0: There is no significant difference between Emotional
Intelligence of Male and Female School Teachers.
H2: There is a significant difference between Emotional
Intelligence of Male and Female School Teachers.
Sample:
The sample consisted of the School Teachers and College
Teachers of Dehradun District. A random sampling Technique of
data collection was incorporated for the same. A sample size of
120 Teachers (60 School and 60 College Teachers) were included
for the study.
Tool Used:
Considering the nature of the problem statement, the
Emotional Competence scale by two Indian authors; Sharma &
Bhardwaj (1998) was employed in order to attain the objective.
The scale consists of 30 items and is a self-report questionnaire.
The scale includes different real-life situations that supposed to be
answered between 1 to 5. The lowest score is 1 whereas the highest
is 5.
Research Design:
This research is directed towards investigating the variable
EI in context of educators serving in higher institutional and then
comparing the variable EI in context of gender. Therefore, the
study employs a comparative nature and uses a normative method.
Procedure:
To conduct the study permission from concerned authorities
of Schools and Colleges of Dehradun was sought. Before allowing
the respondents (Teachers) to fill the questionnaires consent was
taken from them. Each respondent was given individual assistance
while filling the questionnaires. The scoring of the scale was done
as per the manual of the scale. After completion of the scoring part
the scores were further compared using the T- test for data
analysis.

IV. RESULT AND DISCUSSION:
The Following tables depict the analysis as well as the
interpretation for the collected data:
Hypothesis 1: There will be no significant difference
between EI of School as well as College Teachers.
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Table 1: Independent Samples Test
Levene's
Test for
Equality

Equal variances assumed

t-test for Equality of Means

F

Sig

T

df

sig(2
taile
d)

.00
6

.93
9

1.04
0

118

.300

1.04
0

117.65
9

Mean
differen
ce

Std.
Error

-3.60000

3.4610
3

95% confidence
interval of the test
Lower
Upper
10.4537 3.2537
8
8

-3.60000

3.4610
3

10.4539
8

E
I
Equal
Variances
assumed

not

The table above represents the information of 120 School as
well as College Teachers in terms of their Differences in Mean
scores, Differences in Standard Error, Degree of freedom, t value,
F value at the interval difference of .02 and .05 in both the cases
that is when the equal variances are assumed and when the equal
variances are not assumed .Distinction in the scores obtained in
form of Mean School as well as College Teachers as represented
in the table and was found to be -3.60000 for both the cases, with
the Standard error difference to be 3.46103 again for both the cases
(schools as well as college).The F value was taken as .006 for the
case where equal variances were assumed .The t value was found
to be -1.040 in both the cases with the value of degree of freedom
to be 118 in the case when Equal variances are assumed and
117.659 when not assumed. Acquired value for the differences in

.300

3.2539
8

Interval for the case for which Equal variances are assumed was
found to be -10.45378 at .02 level of significance whereas the
upper value for both the cases was found to be 3.25378
respectively. As score which was -1.040 was found to be less than
the value of F which was .006 so the hypothesis1 will be rejected.
The underlying reasons for this could be the differences in the
levels of organisations (i.e. School and Colleges), differences in
the vision, mission and objectives of the organisation as the
attitude and behaviour of the Teacher will be impacted by the level
of organisation, he/she serves in.
Hypothesis 2: There will be no significant difference
between EI of male and female school teachers

Table: Independent Samples Test
Levene's Test
for Equality

Equal variances assumed

t-test for Equality of Means

F

Sig

T

df

sig(2tailed
)

.181

.671

-.441

118

.660

-1.53333

3.47
3

95%
confidence
interval of the
test
Lowe Uppe
r
r
8.417 5.312

-.441

117.
9

.660

-1.53333

3.47
3

8.412

Mean
differenc
e

Std.
Error

EI
Equal
Variances
assumed

not

The above table represents the information of 60 educators
with respect to their Differences in scores obtained in form of
mean, Differences in Standard Error, Degree of freedom, t value,

5.318

F value at the Interval Difference of .02 and .05 respectively in
both the cases that is when the Equal variances are assumed and
when the Equal variances are not assumed. Distinction in the form
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of Mean values for the respondents was found to be -1.53333 for
both the conditions/ cases, with the Standard Error Difference to
be 3.473 again for both the cases (When the Equal variances are
assumed and when they are not assumed).. The t value was found
to be -.441 in both the cases with the value of degree of freedom
to be 118 in the case when Equal variances are assumed and 117.9
for the second case. Lower scores for the differences in Interval
for the case for which Equal variances are assumed was found to
be -8.417 whereas the upper value for this case was found to be
5.312. The lower value for the differences in Interval for the case
in which equal variances were not assumed was found to be -8.412
whereas the upper value for this case was found to be 5.318
respectively.
The results from this hypothesis seem to be supportive of a
research on Emotional Quotient of Teacher educators with respect
to their Genders by Edannur 2010 and with the study by Thakur &
Chawla (2016). The reasons could be due to factors such as gender
roles as with each gender type there are some set of norms and
values attached. The other factor could be the expectations of the
society from each gender type based on the set of rules assigned
to each gender, Blackstone (2003).Factors like differences in
Socio – economic status, Power and the differences in the method
used for socialization are also affirmed by Brody (1997) as crucial
factors responsible for the differences in Emotional Intelligence
based on Gender.
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Recommendations:
⮚ The present study targeted only three schools and three
colleges from only one district (Dehradun) for
investigating the impact of the variable EI in context of
the educators at higher Institutional level .If the same
study with more variables would be conducted including
other districts and all the government and private schools
and colleges from all the districts so this would over all
give a clear picture of the Education system that is
followed and the Emotional standing of the teachers and
would further provide the areas/ dimension of Emotional
Intelligence that needs to be worked upon the most.
⮚ Activities, workshops and sessions should be conducted
for teachers in order to enhance their emotional wellbeing. Concepts like flash mob can be introduced in these
institutions as a means of channelizing work place stress
at times.
⮚ Institutions like schools and colleges should endorse the
idea of providing ‘Time off’ to their employees as this
will help in maintaining a stable emotional state and will
help in keeping psychological conditions like Burnout
syndrome, Depression, Anxiety and high and prolonged
stress levels at bay.
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Appendix:
EC- Scale

Sex……………Age……………..Caste……………..Religion…………….Education……………….Profession………………….Mon
thlyincome………….Rural/urban……………Married/Unmarried ……….Place……….
Instruction1.

Some incomplete statements are given in this scale.

2.

Every incomplete statement can be completed with the help of any of the five alternatives mentioned before the incomplete
one.

3.

You have to complete every statement in terms of your own, therefore think adequately and response in an honest manner.

4.

Tick the mark whatsoever suits you among the five alternatives.

5.

The information given by you will be kept secret.

1.

Even a slight thing to me,
●

Strikes very much

●

Strikes much
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2.

3.

4.

5.

6.

7.

●

Strikes normal

●

Strikes slightly

●

Strikes very slightly
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When I am inclined to react upon others, I...
●

Cannot control absolutely

●

Cannot control

●

Cannot control normally

●

Am able to control

●

Am able to control very much

Due to patty incidents, I….my deeds in a very balanced manner
●

Am able to do very slightly

●

Am able to do slightly

●

Cannot do normally

●

Do

●

Am able to do very much

Even after realising ,the causes of miseries, I…..those from my mind
●

Cannot overcome absolutely

●

Cannot overcome

●

Cannot overcome normally

●

Am able to overcome

●

Am able to overcome very much

The moments of happiness…I open heartedly.
●

Cannot enjoy absolutely

●

Cannot enjoy

●

Cannot enjoy normally

●

Am able to enjoy

●

Am able to enjoy too much

The impact of day to day events on me….
●

Is too much

●

Is much

●

Is normal

●

Is slight

●

Is very slight

I….my control even on the slight life incidents.
●

Lose very hastily

●

Lose hastily

●

Lose normally

●

Am not able to lose

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10260

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 7, Issue 8, August 2017
ISSN 2250-3153

●
8.

9.
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Am not able to lose absolutely

In adverse circumstances, I…..
●

Become nervous at once

●

Become nervous

●

Become nervous normally

●

Do not become nervous

●

Do not become nervous absolutely

The fear of strange circumstances for me….
●

Remains too much

●

Remains much

●

Remains normally

●

Does not remain

●

Does not remain absolutely.

10. To chat with others, I….
●

Does not like absolutely

●

Does not like

●

Does not like normally

●

Like

●

Like very much

11. I am ……by the critical notions of others.
●

Affected very much

●

Affected much

●

Affected normally

●

Affected slightly

●

Affected very slightly

12. I….whatever may be the form of misery.
●

Weep very much

●

Weep much

●

Weep normally

●

Weep slightly

●

Weep very slightly.

13. There are the persons who remain normal even in most adverse conditions but I……in adverse circumstances leaving aside all
essential work.
●

Become disappointed very much

●

Become disappointed much

●

Become disappointed normally

●

Am not disappointed

●

Am not disappointed absolutely.
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14. I….the aggression towards others aroused by known or unknown reasons.
●

Cannot keep aside absolutely

●

Cannot keep aside

●

Cannot keep aside normally

●

Keep aside

●

Keep aside very much

15. I….to participate with a great zeal on the occasion of happiness like marriage or other function.
●

Do not like absolutely

●

Do not like

●

Do not like normally

●

Like much

●

Like very much

16. When somebody hurts my feelings, I…..
●

Become very much sad

●

Become much sad

●

Become sad normally

●

Become sad slightly

●

Become sad very slightly

17. People…..my emotions through my facial and overt gestures.
●

Realise very easily

●

Realise easily

●

Realise normally

●

Cannot realise easily

●

Cannot realise absolutely

18. In the conditions of indifferent feelings (anxiety, fear, anger etc.,) I…..
●

Cannot take decision absolutely

●

Cannot take decision

●

cannot take decision normally

●

Take decision accordingly

●

Take decision easily.

19. The impact of misfortunes…..on me.
●

Remains very much

●

Remains much

●

Remains normally

●

Remains for a while

●

Remains for a period slightly

20. To go in merry-making, I…
●

Like very slightly
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●

Like slightly

●

Like normally

●

Like much

●

Like very much.
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21. Usually everybody has a habit to say something but I….on hearing their slight remarks.
●

Become impatient very much

●

Become impatient

●

Become impatient normally

●

Become impatient slightly

●

Become impatient very slightly

22. All do express their feelings like laughing, weeping, fearing and becoming angry but I…
●

Express either very much or very little

●

Express more or less

●

Express sometimes more or less

●

Do not express more or less

●

Do not express very much or little

23. In the circumstances of opposite feelings, I keep my behaviour….
●

Balanced very slightly

●

Balanced slightly

●

Balanced normally

●

Much balanced

●

Very much balanced

24. Thinking in the way, O dear, leave it, do not worry or feel sad’ I…….my feelings at bay...
●

Cannot keep absolutely

●

Cannot keep

●

Cannot keep normally

●

Keep

●

Keep accordingly

25. In the ways others remain happy, I…..despite having a wish for being happy.
●

Cannot remain absolutely so

●

Cannot remain so

●

Cannot remain normally so

●

Am able to remain so

●

Am able to remain by large so

26. Everything is related to joy and sorrow, I……
●

Take it in depth very much
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●

Take it in depth much

●

Take it in depth normally

●

Take it in depth slightly

●

Take it in depth very slightly.
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27. I am afraid of what people would say about me , I……normal expression of feelings.
●

Refrain very much from

●

Much refrain from

●

Refrain normally from

●

Do not refrain from

●

Do not refrain absolutely from

28. In the mist of some worries, the jobs that I want to perform, I…
●

Cannot fulfil absolutely

●

Cannot fulfil

●

Cannot fulfil normally

●

Am able to fulfil

●

Am able to fulfil very much

29. Leaving aside all superfluous feelings, I must keep myself busy in my jobs, this I….
●

Cannot do absolutely

●

Cannot do

●

Cannot do normally

●

Able to do

●

Able to do more easily

30. That I never miss any opportunity to remain happy….on me.
●

Does not apply absolutely

●

Does not apply

●

Does not apply normally

●

Apply

●

Apply very much.

Thanking you.
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Abstract- INTRODUCTION: Angiomyolipoma (AML) is a
benign neoplasm; in its classic form it consists of blood vessels,
smooth muscle, and adipose tissue. The main complication of
AML is retroperitoneal hemorrhage caused by tumor rupture,
which can be severe and life threatening.
CASE REPORT: A 48 years male presented with
complaints of left flank pain for the last 4 days. General
examination revealed pallor and vitals showed signs of
hypovolemia with a Blood Pressure (BP) of 70/50 mmHg & a
pulse rate of 120/min. Resuscitative measures were started with
monitoring in intensive care unit (ICU) and vitals were stabilized
with IV fluids and other measures. Preliminary investigations
showed HB-8.4 gm%, TC-7000 cells/dl, RBS- 94 mg/dl,
Creatinine- 1.5 mg/dl, USG Abdomen showed enlarged Right
kidney, showing numerous heterogeneous, diffuse lesions. A
large heteroechoic mass like lesion was seen in left renal fossa
and a hypoechoic area of size 7x5.4 cm in superior aspect of left
kidney. CT Abdomen revealed B/L renal angiomyolipomas with
Left perirenal collection. After resuscitation, selective
embolization of the left upper pole branch of the renal artery was
performed with coils. The patient was transferred to the ICU
where he received a total of three units of packed red blood cells.
Following the procedure, the patient's condition improved, and
he was hemodynamically stable.
Index Terms- Angioembolization allows rapid patient
stabilization in cases of acute hemorrhage and provides good
renal preservation in cases of multifocal AML.

I. INTRODUCTION

A

ngiomyolipoma (AML) accounts for less than 10% of renal
tumors, in autopsy series 1 and ultrasound-screened
populations showing incidences of 0.3% and 0.13%,
respectively, in the general population.1 It is a benign tumor
which consists of blood vessels, smooth muscle, and adipose
tissue.2 Most AML patients are usually asymptomatic and the
diagnosis of AML is often incidental. 3,4 The main complication
of AML is retroperitoneal hemorrhage caused by tumor rupture,
which can be severe and life threatening. This Urological
emergency, also called Wunderlich’s Syndrome, was how our
case presented.1
CASE: A 48 years male presented with complaints of left
flank pain which was mild, dull aching, continuous, and non-

radiating,with no aggravating or relieving factors for the last 4
days. There was no significant past medical or family history.
General examination revealed pallor and vitals showed signs of
hypovolemia with a Blood Pressure (BP) of 70/50 mmHg& a
pulse rate of 120/min.On Systemic examination, a palpable lump
was felt in the left flank that wastender, firm, diffuse, ill-defined
and extended three fingers above the left iliac crest, not crossing
midline. Rest of the systemic examinations revealed no
significant findings. Resuscitative measures were started with
monitoring in intensive care unit (ICU) and vitals were stabilized
with IV fluids and other measures. Preliminary investigations
showed HB-8.4 gm%, TC-7000 cells/dl, RBS- 94 mg/dl,
Creatinine- 1.5 mg/dl, Urine r/e: RBC-0-1/hpf, Pus cell-0-2/hpf.
USG Abdomen showed enlarged Right kidney, showing
numerous heterogeneous, diffuse lesions (Fig: 1). A large
heteroechoic mass like lesion was seen in left renal fossa and a
hypoechoic area of size 7x5.4 cm in superior aspect of left
kidney. CT Abdomen revealed multiple enhancing soft tissue
lesions of varying sizesin both kidneys with internal fat
component (Left>Right). On post contrast study in arterial phase
few dilated arteries noted in these lesions. Heterogeneous
collection approx. 10x7x7cm was noted in upper pole of left
kidney compressing and distorting renal parenchyma and left
pelvicalyceal system (PCS). Features were suggestive of B/L
renal angiomyolipomas (AML) with large lesion in the left
kidney with activehemorrhage and perirenal collection (Fig: 2).
Interventional Radiology Opinion was taken. After
resuscitation, selective embolization of the left upper pole branch
of the renal artery was performed with coils. The patient was
shifted to the ICU where he received a total of three units of
packed red blood cells. Following the procedure, the patient's
condition improved, and he was hemodynamically stable.

II. DISCUSSION
Renal AML is a benign tumor known to occur sporadically
and in association with genetic syndromes like tuberous sclerosis
(TS) and lymphangioleiomyomatosis.1,3 Genetic studies in
patients with tuberous sclerosis complex (TSC) have shown
discovery of two genes associated with angiomyolipomas: TSC1
on chromosome 9q (encoding for hamartin protein) and TSC2 on
chromosome 16p (encoding for tuberin protein). In sporadic TSC
patients, 10% had TSC1 mutations, 68% had TSC2 mutations,
and 22% had no mutations detected.5
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The typical sporadic presentation is of a middle-aged
woman with a single asymptomatic tumor. Sporadic AML are
usually detected incidentally.2 In 10% of cases, AML can also
present with features of acute retroperitoneal bleeding,
manifesting with acute flank pain, abdominal tenderness and
signs of internal bleeding such as hematuria.1,4 This Urological
emergency is also called Wunderlich Syndrome and is the most
significant complication of Renal Angiomyolipomas. 3 Risk
factors for rupture of angiomyolipoma includes aneurysm size of
>5mm which strongly correlates with rupture followed by tumor
size > 4mm, pregnancy and genetic abnormalities.6
On Grayscale Ultrasound,the lesion appears as a welldefined, markedly, hyperechoic mass relative to normal renal
parenchyma with acoustic shadowing. However, a subset of
minimal fat AMLs are isoechoic to slightly hypoechoic and lack
shadowing. Color Doppler will detect pseudo-aneurysms which
appear as a color-filled ovoid or round structures within or
adjacent to an AML. Color flow appears as swirling or "yinand
yang" sign.7 On CT scan,the lesion appears as a wellmarginated,
heterogeneous mass with macroscopic fat arising from renal
cortex, which originates from a triangular or rectangular notchlike defect in the cortex, called the “Notch Sign”. 7 The presence
of fat, within a renal lesion confirmed on non-enhanced CT by a
value of −20 HU or less, is considered the diagnostic hallmark.
Findings of more than 20 pixels with attenuation of less than −20
HU and of more than 5 pixels with attenuation of less than −30
HU have been found to have a positive predictive value of
100%.8
On MRI, it appears typically as heterogeneous signal intensity.
Macroscopic fat will show high signal intensity on T1WI and
T2WI.Other findings include loss of signal fat suppression
(frequency selective), signal loss in out of phase images on
opposed phases imaging, India ink artifact and chemical shift
artifact (alternating high and low signal bands on out of phase
images). However, clear cell RCCs lack India ink artifact and do
not lose signal on conventional T1 fat-suppressed sequences. 9
Angiographic findings include highly vascular mass with
disorganized, long, and tortuous vessels, sacculated pseudo-
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aneurysms, absence of arterio-venous shunts, "Sunburst"
appearance of capillary nephrogram.7
The management of AMLs has been correlated with
symptoms. patients with small tumors (<4 cm) that tend to be
asymptomatic are managed conservatively, under periodic
ultrasonographic follow up.10 Ablative therapies such as
radiofrequency ablation and cryoablation have also been used for
the treatment of angiomyolipoma, but follow-up remains
short11,12
Intervention should be considered for larger tumors,
particularly if the patient is symptomatic, taking into account the
patient’s age, comorbidities, and other related factors.13 In
women of childbearing age and patients with limited access to
surveillance or to emergency care, a proactive approach should
also be considered.13
A nephron-sparing approach, by either selective
embolization or open or laparoscopic or robotic partial
nephrectomy, is clearly preferred to radical nephrectomy in
patients with angiomyolipomas requiring intervention. 14,15
Preservation of renal tissue remains a priority in those with
TSC or multicentric angiomyolipoma and particularly in patients
with underlying renal insufficiency. The overall complication
rate with embolization in one series was 10% which is similar to
rates of partial nephrectomy and included hemorrhage, abscess
formation, or sterile liquefaction of the tumor requiring
percutaneous drainage or surgical intervention. 15 These data
highlight the need for extended follow-up after selective
embolization, which would not be required after partial
nephrectomy.16 Selective embolization should be considered as
first-line therapy 17 in patients with acute or potentially lifethreatening hemorrhage , because surgical exploration in this
setting is often associated with total nephrectomy.16
In a systemic review of 524 cases of angioembolization, at
a mean follow-up of 39 months, the mean size reduction was 3.4
cm. Unplanned repeat embolization or surgery was required in
20.9% of cases during this period. 17
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[4]

III. CONCLUSION
A case of Wunderlich’s Syndrome with massive
retroperitoneal hemorrhage who was hemodynamically unstable
presented in the Urology emergency. Patient was resuscitated
and selective Renal Angioembolization was performed.
Angioembolization allows rapid patient stabilization in cases of
acute hemorrhage and provides good renal preservation. 14
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Abstract- Water quality survey and analysis of water sources is
mandatory before deciding the suitability of any source for human
consumption. Main criteria in determining the quality of water are
physico-chemical and microbial parameters. This paper deals with
study of physico-chemical and bacterial parameters of different
water sources as river, stream and lake of Tawang district in
Arunachal Pradesh, India. The study was carried out in the month
of September 2017. Standard methods were used for carrying the
analysis of collected water samples. Results were compared for
water collected from different sources and it was found that
contamination level with respect to physico-chemical parameters
was within standard limits except bacterial contamination which
was above standard limit in nearly all the samples. Maximum Iron
concentration was observed in Shungatser Lake i.e 0.36ppm well
above the desirable level. Bacteria and turbidity was found to be
in excess than permissible limit. Hence it is recommended that the
water should be properly treated for turbidity and bacteria for any
natural water source and for Iron also in case of closed water
bodies before consumption.
Index Terms- Physico-Chemical parameters, bacteria, Tawang
district, lake, river

I. INTRODUCTION

W

ater is one of the most important neccessity of human life
and availability of quality water to all has become one of
the prime mandate for the government of any country. In the last
several decades reports of water pollution with a variety of
contaminants has become very common. The contaminants range
from heavy metals, microbes, organics, agricultural and industrial
byproducts etc (B.K. Mandal et al, 2002; A. Chauhan et al, 2017;
WHO, 2018) [1–3]. Hence different international and national
standards have been made for drinking water quality such as
WHO, EPA and BIS etc (IS, 2012; B. Behera et al, 2012; WHO,
2009; WHO, 2016) [4–7].
With passing decades water demand has increased several
times due to population explosion and depleting fresh water
sources. Generally for human consumption water is extracted
either from ground or is taken from surface water sources such as
river, lakes ponds etc. Groundwater is considered as less
contaminated compared to surface water due to natural filtration
through soil but with time its quality is getting deteriorated due to

different natural and anthropogenic causes. Natural causes may be
leaching from rocky soil underneath and among the anthropogenic
causes fertilizers and insecticides being used for increasing crop
yield as well as other industrial effluents. Consumption of
contaminated water leads to several water borne diseases in human
population (X. Qu et al, 2013) [8]
Tawang is an administrative district in the state of Arunachal
Pradesh. Tawang town is the district headquarter. The area of the
Tawang district is approximately 2172 sq km., bordered by Tibet
in the north, Bhutan in the south west and Sela range separate west
Kameng district in the east. Tawang lies roughly between 27.45 N
and 90.15 E at the north east extremity of Arunachal Pradesh.
Elevations range between 6,000 to 22,000 feet. The river system
of the district is a part of the Brahmaputra river basin. The
prominent rivers are Tawang-Chu and Nyamjang-Chu. Most of
the rivers and streams are perennial. In the hilly terrain the rivers
have deep narrow gorges along their courses (TERI, 2018; Tech
Report CGWB 2013) [9,10].
Due to its location at high altitude it may have been assumed
that natural water sources do not have any type of contamination.
Therefore water quality survey of Tawang have not been carried
out separately but some documents mention that the chemical
quality of spring water in the district is fresh and potable and can
safely be used for domestic and industrial purposes (H. B. Das et
al 1996)[11]. In this view it was a thought of interest to study the
physico-chemical and bacterial parameters of surface water
sources as only a few physico-chemical parameters have been
reported in previous studies (I. M. Umlong et al 2020) [12].
Hence, in this study we have carried out the analysis of
physico-chemical and bacterial properties of river, stream and lake
water collected from a maximum altitude of 4300m. The water
from different sources was compared for assessing its quality with
respect to pH, TDS, turbidity, conductivity and salinity, along with
metallic and bacterial contaminants like iron and E.coli
respectively.

II. EXPERIMENTAL
A total of 22 water samples were collected from different
locations (Fig 1) of Tawang district of Arunachal Pradesh in the
month of September 2017. Prior to sample collection all the plastic
bottles were thoroughly washed and dried. The bottles were rinsed
with water sample to be collected at the time of collection. Proper
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labeling was done after collection. Parameters like temperature
and dissolved oxygen (DO) were measured at the sampling site
itself using a thermometer and portable DO meter.
During samples collection, the latitude, longitude and
altitude of all the sampling sites along with the source were
recorded [Table I] using a GPS system (Model: Garmin GPS
72H). Sampling location map is made by google earth 6.1 and
QGIS 2.12 software (Fig. 1).
The bottles were then taken to the laboratory in an icebox to
avoid unusual change in water quality and stored at 4oC for further
analysis of turbidity, TDS, conductivity, salinity, iron, and
bacteria as per standard procedures used for water analysis (APHA
,2005) [3]. AR grade reagents, deionized water and borosil
glasswares were used for preparation of solutions. pH was
estimated by digital pH meter (EuTech pH 610). TDS, DO,
electrical conductivity and salinity were measured by using
(Multiparameter EuTech CD 650). Turbidity was determined by
using turbidity meter (EuTech TN 100). Iron was estimated via
colorimetric method by using
UV-Vis spectrophotometer
(Analytikjena SPECORD 205). Bacterial contamination was
determined by using standard plate count method.

III. RESULTS AND DISCUSSIONS
Fig 1 shows the water collection area along with points of
collection. The details of coordinates as well as information
regarding source and altitude are shown in Table 1. Thus water
samples were collected from three sources i.e. river, stream and
lake. The range of altitudes varies from 1725 to 4300m.
Physico-chemical and bacterial analysis of all the collected
water samples from different locations of Tawang was carried out
and results are shown in Table 2 along with comparison with BIS
standard values. The results obtained from this study are discussed
below.
All the collected water samples were colorless and
odourless. At the time of sample collection, the water temperature
ranged between 13oC to 24oC.
Dissolved Oxygen (DO):
The dissolved oxygen is a measure of changes in biological
parameters which occur as a result of aerobic or anaerobic
phenomenon and signifies the condition of the river/streams water
for the purpose of the aquatic as well as human life. The aquatic
life gets disturbed if the DO values become very low. A range of
5–14 mg O2/L is generally considered suitable for the natural
waters depending on turbulence, temperature, salinity and altitude.
As per the standards the range of DO should lie between 4 to 6
mg/L which ensures better aquatic life in the water body. In this
study the value is DO is found to be in the range of 3.5 to
8.69mg/L.
pH:
The pH of any water body reflects its acidic or basic nature.
It is considered as one of the important parameters of water quality
since it controls the solubility of various metallic contaminants.
Fluctuations in pH value of any water body are mostly due to
discharge of industrial contamination or human waste in nearby
vicinity or sometimes due to biological activity. If the pH of any
water body changes due to any of the above mentioned reasons the
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physico-chemical parameters of water also show a change. If the
pH becomes very high there are probabilities of formation of
trihalomethanes which are very toxic. Alkaline pH value is
witnessed due to presence of alkaline earth metals (Na, K) that
interact with soluble CO forming carbonates and bicarbonates
which result in shifting the pH up over 7. In the present study the
value of pH is found to be normal for all sources ranging between
6.24 to 7.03.
Turbidity:
Turbidity of water shows how clean or cloudy it is. For any
human it is an easiest measure of water quality as it is measured
by human sense organ i.e. eye, although in the laboratory a
turbidity meter is used for its measurement. The turbidity of any
water body is affected by a number of factors. It is caused by
particles which are dissolved or suspended in water that scatter
light making it appear cloudy. Particulate matter generally
includes clay and silt, phytoplanktons algae and other microscopic
organisms, fine organic and inorganic matter etc (Das and
Shrivastva, 2003) [13]. High turbidity indicates the presence of
large amounts of suspended solids which reduce significantly the
aesthetic quality of any water source (Verma et al. 2012) [14] It
increases the cost of water treatment for drinking or any other
application as food processing, pharmaceutical etc. Generally
natural or human factors are responsible for causing turbidity.
Natural factors include erosion from upland, stream channel
movement etc. Human activities such as rock blasting or digging
can also be a cause of erosion. Although the substances resulting
in high turbidity may not be intrinsically harmful, but their effects
may lead to serious consequences, since turbidity interferes with
disinfection during water treatment and provides a medium for
microbial growth. These microbes include bacteria, viruses and
other parasites which cause symptoms such as nausea, cramps,
diarrhea etc.
In this study the turbidity of collected water samples is in the
range of 0.27 to 23.9 NTU which exceeded the permissible value.
It is observed that river showed high turbidity compared to water
collected from a stream which showed lowest turbidity. The high
turbidity values of river may be due to vigorous turbulence of
water during movement and presence of suspended particulate
matter.
Total Dissolve Solids (TDS):
TDS is in general proportional to presence of all solids
dissolved in water. It is also considered as an indicator of salinity
of water. TDS comprises dissolved organic matter and inorganic
salts (Ca, Mg, Na, K, HCO3-, Cl- and SO4-) in water. Changes in
pH strongly affect TDS as it affects solubility of suspended matter
and may lead to precipitation of some of the solutes as well. Water
containing more than 500mg/L of TDS is not considered desirable
for drinking (BIS-2296, 1982; Shrinivasa Rao and
Venkateshwaralu, 2000; Murhekar, 2011) [15-17]. In this study
TDS of collected water samples varied from 9.78 to 139.0 mg/L
which is within the permissible limit of BIS/WHO standards.
Electrical Conductivity (EC):
The ability of water to conduct electrical current is measured
by EC which provides a general indication of water quality with
respect to amount of total dissolved solids in the form of cations
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and anions, their concentration and mobility etc. Thus with
increase in the concentration of dissolved salts the electrical
conductivity also increases. Changes in temperature also affect
conductivity as solubility of salts responsible for ionic
composition and hence conductivity varies with temperature. In
the present study the conductivity of collected water samples is
found to be in the range of 9.7 to 138.2 μS/cm.
Resistivity:
Resistivity is inverse of conductivity as it measures the
resistance to electric conductivity. In the present study the
resistivity of collected water samples is found to be in the range of
3.59 to 51 MΩ-cm.
Salinity:
Salinity of any water body gives information of its TDS and
conductivity, since it indicates the presence of dissolved salts.
Generally small amounts of dissolved salts exist in natural waters
which are essential for the life of aquatic plants and animals but at
the same time if the quantities become higher it may lead to severe
health issues like increased blood pressure (BP) or hypertension
leading way to cardiovascular diseases (CVD) (Mcmichael, 2003)
[18]. The minimum salinity value was 18.29 mg/L and maximum
136.1 mg/L while the average value is 38.259 mg/L
Iron:
Iron is among one of the most abundant element of earth’s
crust. The cause of iron contamination in water may be geogenic
or anthropogenic, the later due to industrial effluents and domestic
waste. When iron contaminated water reacts with tea and coffee it
appears blackish in colour. It also leads to staining of laundry and
utensils. But iron is also an essential element for haemoglobin,
myoglobin and a number of enzymes and its deficiency lead to
anaemia and loss of well-being. At the same time its overload
causes severe health problems in human beings such as liver
cancer, diabetes, cirrhosis of liver, heart diseases and infertility
etc. The presence of higher concentrations of iron changes colour,
taste, odour of water, leaving stains on clothes and corrodes water
pipelines (B. Behera et al, 2012) [5]. In the present study the iron
concentration of collected water samples is found to be in the
range of 0.05 to 0.36 mg/L.
Bacteria:
A wide variety of microorganisms exist in water bodies some
of which may be pathogenic and some of which are non
pathogenic. Some of the non-pathogenic microorganisms may
lead to unpleasant taste and odour which may serve as an indicator.
The main concern behind studying microbiological quality of
water, however, is the potential of contamination by pathogens.
Such pathogenic contaminants include bacteria, helminths,
protozoa and viruses and most of these organisms are derived from
feces (Amira A. A. et al 2011) [19]. Indicator organisms, usually
bacteria, are generally used to analyze the microbiological quality
of water. Among such indicators the most commonly used are
thermotolerant (fecal) coliforms or E.coli. In addition to the above
mentioned indicators of bacteriological water quality, the broader
groups of coliforms known as total coliforms are also used in
monitoring. In the present study the bacterial colony count of
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collected water samples is found to be in the range of 20 to
11680CFU/ml.

IV. COMPARISON OF DIFFERENT WATER SOURCES
River water
Samples 1-3 and 13 were collected from river, altitude
varying from 2077m (sample no. 1) to 2318m (sample no. 3). pH
for all the samples was observed to be within permissible limit
varying from 6.5 for sample no. 13 and 6.99 for sample no. 2
respectively. Turbidity is in the range 1.30NTU for sample no. 1
to 23.9NTU for sample no. 11. The higher turbidity value for
sample no. 13 may be due to its collection from a nearly plain area
where all the sand, clay and other debris has flown. The presence
of these particles leads to high turbidity value. When the sample
was kept undisturbed for 24hr., the turbidity of the sample came
drastically down (<1NTU). This shows that initially observed high
turbidity values may be due to suspended impurities, mud etc
which settled on keeping the samples undisturbed. Hence it can be
assumed that turbidity of decanted water sample collected from
low altitude was within desirable limit as per BIS standard. The
TDS was observed to be in the range of 13.2mg/L to 139mg/L.
Hence results show that water sample from the higher point of
collection contains fewer quantity of dissolved matter which is
reflected in its very low TDS value whereas samples from lower
heights show higher quantity of dissolved impurities although both
values are within the desirable limit as per BIS standard. With
respect to Fe contamination, it was found in the range of 0.06 to
0.24mg/L which may be due to leaching from beneath the surface
soil and rocks while water travels over it. Microbiological results
showed the presence of bacteria with minimum 40CFU/ml and
maximum 11,680CFU/ml. This shows that heavy load of
microbial contamination is there in river water. All the physicochemical analysis results show that maximum obtained values are
within desirable limit or if exceed are still within permissible limit
except turbidity which is much above the permissible limit of
5NTU. But after sedimentation and decantation the value was
within desirable limit of <1NTU. Microbial contamination is a
matter of concern, it being too high. Hence as per the results river
water has to be treated for turbidity and bacteria before
consumption.
Stream water
Samples 4-10, 14-16 & 20-22 were collected from different
streams. pH of stream water was observed to be in the range of
6.37 to 7.03. Turbidity was also in the range 0.27 to 10.46 NTU.
TDS ranged from 13.8 to 78.13.
Even in stream the
bacteriological count seems to be out of the acceptable value with
values between 20 and 2010 CFU/ml.
Lake Water
Five samples are from Lake i.e sample number 11,12,17,18
and 19. Sample number 17 i. e. Shungatser Lake shows highest
Iron Contamination (0.36 mg/ml) but other parameters are well
within the range. The High value of Iron may be due to the
depository effect over time. This observation is very interesting
looking into the altitude and oxygen level at the lake. At the same
time bacteriological count also seems to be out of the acceptable
value with range between 30 and 200 CFU/ml.
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[9]

V. CONCLUSION
In the present study the values for different physicochemical parameters in most of the collected water samples were
found within the desirable or permissible limit as prescribed by
BIS standards. The water samples collected from river and stream
showed high turbidity values which came down after leaving them
undisturbed overnight. TDS for nearly all the samples was within
desirable limit. Iron was found in concentration above desirable
limit for closed water body such as lake. All the water samples
showed presence of bacteria the range being very wide from
20CFU/ml to 11680CFU/ml. Hence it is recommended that the
water should be properly treated for microbes and also for Iron in
case of closed water bodies before consumption.
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Table 1: Details of sampling sites and sources of collected water samples
Sample Name of the Sample
No.
place
Source
1
Jung
River
Waterfalls
2
Sappire
River

Latitude

Longitude

Altitude(m)

27.577643

91.946225

2077.1

27.572888

91.850153

2307.1

3

Satteng

River

27.580038

91.794137

2318.5

4

Gutra

Stream

27.545801

91.734927

2350.4
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5

Buka

Stream

27.551504

91.73034

2303.2

6

Jung

Stream

27.558539

91.720802

2116

7

Lumla

Stream

27.566326

91.698864

2170.8

8

BTR village

Stream

27.606316

91.714806

2068

9
10
11

Gerdum
Zemithang
Jerjang Tso

Stream
Stream

27.638059
27.682146
27.832614

91.722298
91.707213
91.575622

1725.6
1960.8
4100

12

Jerjang Tso

Lake
Lake

27.832256

91.593036

4300

13

Shakti

River

27.711956

91.728476

2202.3

14

Shakti II

Stream

27.689069

91.718993

2337.9

15

Gispu

Stream

27.69552

91.750723

3029.4

16

Sherwong

Stream

27.712092

91.792945

3016.4

17
18

Shungatser
Tsokyo lake

Lake
Lake

27.721914
27.691981

91.827148
91.849736

3386.5
4264.7

19

Nagula

Lake

27.654202

91.863022

4125.2

20

Gumgang

Stream

27.600078

91.87584

2996.2

21

Tesri udasri

Stream

27.584298

91.858344

2957.9

22

Manpath

Stream

27.592714

91.896457

2322.4

Table 2: Results of all physio-chemical parameters
Sample
no.

Water
Temp

DO
(mg/
L)

pH

(oC)

BIS
Standard
(desirable
permissibl
e)
1
2
3
4

14
15
15
18

8.05
8.1
8.4
8.56

5

14

8.25

6

14

8.15

7

14

7.29

8

15

8.69

9

24

7.85

TDS

Conductivi
ty

Turbidi
ty

Resistivi
ty

Salinity

(mg/
L)

(µS/cm)

(NTU)

MΩ

(mg/l)

Iron
(mg/l)

Bacterial

Count
CFU/ml
Nil in 100ml

6.58.5

5002000

1-5

6.6
8
6.9
9
6.9
6
7.0
3
6.9

56.01

21.78

21.73

0.9

22.92

28.07

0.2

6.7
8
6.8

28.55

28.46

10.46

17.52

33.81

0.07

78.13

77.69

4.3

6.371

78.55

0.06

6.5
5
6.6
8

26.75

26.65

6.69

18.63

32.39

0.21

13.8

13.62

0.53

36.49

21.53

0.15

0.3-no
relaxation

55.11

1.3

8.969

57.67

0.06
11,680

27.19

26.9

5.54

18.43

32.59

0.15
510

13.2

12.22

1.66

41.18

20.4

0.09
40

26.6

26.44

6.69

18.8

32.03

0.05
1,620
340
430
30
590
1,020

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10262

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 7, Issue 8, August 2017
ISSN 2250-3153

10

15

8.42

11

18

6.65

12

16

6.85

13

14

8.25

14

14

8.1
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6.7
1
6.6
8
6.9
8
6.5

18.86

10.82

0.68

46.01

19.28

0.13

11.66

10.16

0.93

41.12

20.11

0.19

13.76

10.16

0.98

43.12

22.11

0.23

139

138.2

23.9

3.596

136.1

0.24

6.9
6
6.7

23.05

22.94

5.26

21.59

29.22

0.14

13.09

13.37

0.54

38.31

20.92

0.28

13.42

14.23

0.59

37.2

21.12

0.12

14.3

11.7

1.89

34.78

21.82

0.36

30
50

150
60
80

1,280

15

16

6.55

16

14

7.75

17

18

3.5

6.7
2
6.5

18

18

6.75

6.6

11.76

10.26

0.95

42.12

20.01

0.18

19

14

7.03

9.78

9.77

1.37

51

18.29

0.13

20

13

7.75

48.01

47.67

0.31

10.43

50.53

0.07

21

13

6.5

6.2
4
6.3
7
6.6

32.4

32.2

0.27

15.58

37.05

0.09

22

15

7.2

6.6
4
6.2
4
7.0
3
6.7
0

51.57

51.23

1.97

9.707

53.8

0.2

Min
13

3.5

24

8.69

15.5

7.483

Max
Average

460

20
40

200
340
450
2,010
9.78

9.77

0.27

3.596

18.29

0.05

20

139

138.2

23.9

51

136.1

0.36

11680

31.48

30.52

3.53

26.53

36.7

0.154

974.09
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(b)

(c)
Figure 1 Location map of water collection points (a) Indian Map (b) North East Map
(c) Tawang and nearby areas

Figure 2 Variation of DO, pH, Turbidity & Iron for different samples

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10262

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 7, Issue 8, August 2017
ISSN 2250-3153

534

Figure 3: Variation of Bacterial Count for different samples

Figure 4 Variation of DO, TDS, Conductivity, Turbidity, Resistivity & Salinity for different
samples
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(b)

(c)
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(d)

Figure 5: Some representative images of water sampling points (a) River (b) Lake (c) waterfall and (d) Stream
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ABSTRACT:
Background of the study: A study was conducted to
assess the risk factors of suicide among adolescents in
selected Govt / provincialized colleges of Goalpara district,
Assam 1n the year 2015.
Objectives: 1.To assess the risk factors of suicide and suicidal
behaviour among adolescents in Goalpara, 2. To assess the risk
level of adolescents and 3. To find association between risk
level and selected socio-demographic variables.
Materials and Methods: A quantitative approach with
descriptive research design was used to assess the risk factors
of suicide among adolescents ,where 250 samples were
selected by using systematic random sampling technique. The
study was conducted in two colleges of Goalpara District.
Adolescents selected for the study were the students between
the age group of 16-19 years and were studying higher
secondary standard. Self-administered structured questionnaire
was used which consisted socio-demographic data and risk
factors of suicide. Ethical consent was obtained from higher
education authority, college authority and subjects took part in
the study.
Results: Result showed that majority of the respondents, i.e.
47.2% had economic problem, 40.05% of had academic
problem, 38.96% had family problem, and 30.66% had
psychological problem, 25.4% had physical problem, 21.84%
had high risk behaviours (suicidal thought, attempt), 21.12%
had problems in peer relation, 19.6% had family history of
substance abuse, 17.7% had problems related to love affairs,
17.6% had family history of mental illness, 13.2% had
problems related to socio-cultural factors and 6.4% had sexual
abuse. On the basis of M±SD, 40 % had low risk, 20.4 % had
moderately high risk and 39.6% had very high risk. There was
significant association found between risk level and
demographic variables, i.e. gender, religion, standard of
education, stream of education, education and occupation of
father, type of family, family history of mental illness and
substance abuse and area of living.
Keywords: Risk Factors, Suicide, Suicidal Behavoiours,
INTRODUCTION:
Suicide is the act of intentionally causing one's own
death1. There is no single cause for suicide. It is a complex
public health problem of global dimension. Conditions like
depression, anxiety and substance problems, especially when
unaddressed, increase risk for suicide2.

The World Health Organization has defined
"adolescents" as persons who belongs to 10 to 19-year age
group. Adolescence is one of the most rapid phases of human
development. It is a stressful period of life with major changes
including body and mind. Individual and the environment
influence on the changes taking place during adolescence.
Wisdom or the capacity for insight and judgment that is
developed through experience within this period3.
Suicide attempt among adolescents is a major
challenge1. According to American Academy of Paediatrics
attempted suicide among adolescent males 15 to 19 years old
had a rate 6 times greater than the rate for females. The ratio of
attempted suicides to completed suicides among adolescents is
estimated to be 50:1 to 100:1, and the incidence of
unsuccessful suicide attempts is higher among females than
among males2. Suicide affects young people from all races and
socioeconomic groups, although some groups seem to have
higher rates than others4.
Suicidal behaviours are classified into three categories:
suicide ideation, which refers to thoughts of engaging in
behaviour intended to end one's life; suicide plan, which refers
to the formulation of a specific method through which one
intends to die; and suicide attempt, which refers to engagement
in potentially self-injurious behavior in which there is at least
some intent to die5.
Risk factors are characteristics or conditions that
increase the chance that a person may try to take their life.
There are numerous factors can contribute to suicide, and that
ultimately each suicide is caused by a highly unique, dynamic
and complex interplay of genetic, biological, psychological
and social factors 6.
According to World Health Organization (WHO)
report, India has the highest suicide rate in the world for the
15-to-29 age group. During the year 2012, the suicide rate was
35.5 per 100,000 in this age group. Assam witnessed around
15,000 suicides in the last five years. According to the report
of National Crime Bureau of India the rate of suicide in Assam
in the year 2010 was 8.7 per lakh And in the year 2012 it was
10.5. However stigma associated with suicide most cases are
remain unreported7.
Sharma Rahul, Grover Vijay L and Chaturvedi S
assessed the risk factors of suicide in three schools and
colleges at South Delhi found that about 15.8% reported
having thought of attempting suicide, while 28 (5.1%) had
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actually attempted suicide, both being more in females than in
males8.

2.

According to Lok Sabha reply by H G Ahir, Minister of
State for Home Affairs, on January 2, 2019; 9,474 students
committed suicide in 2016 – almost 26 every day. Student
suicides in the country have increased 52 per cent from 17
every day (6,248) in 2007 to 26 every day in 2016, data show.
Around 75,000 students committed suicides in India between
2007 and 20169.

3.

Causes of suicidal distress include psychological,
environmental and social factors. Mental illness is the leading
risk factor for suicide. Suicide risk factors vary with age,
gender, ethnic group. Suicide is a complex issue. Before
prevention, risk factors of suicide should be identified. Suicide
prevention efforts require coordination and collaboration
among multiple sectors of society, including the health sector
and other sectors such as education, justice, law, defence,
politics, and the media. These efforts must be comprehensive
and integrated as no single approach alone can make an impact
on an issue as complex as suicide. Raising community
awareness and breaking down the taboo is important for
countries to make progress in preventing suicide10.

5.

MATERIAL AND MATHODS

7.

It was a quantitative approach with descriptive
research design. Systematic random sampling technique was
used to select the sample. The study was conducted in two
colleges with 250 adolescents between the age group of 16-19
years and were studying higher secondary standard. Self
administered structured questionnaire was used which consist
of two part related to socio-demographic data and risk factors
of suicide. Second part of the questionnaire consisted 42
numbers of questions related to 12 aspect of risk factors
included psychological problems such as anxiety, depression,
feeling hopelessness etc., family problems included
communication gap among the family members, lack of
support, disturbed family environment, excessive authority
etc., academic problems like academic failure, unable to fulfil
the expectations, economic problem, high risk behaviours
included suicidal thought, suicidal plan and suicidal attempt
etc. Maximum possible scores were 65. Ethical consent was
obtained from ethical committee, Guwahati Medical College,
higher education authority and college authority. Informed
consent was taken before participation. Validity and reliability
of the tools were established prior to their use. Descriptive and
inferential statistics were used to accomplish the study
objectives.

4.

6.

8.

9.

10.
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GenderMale
Female
ReligionHinduism
Islamism
Christianism
Educational StandardHS 1st yr.
HS 2nd yr.
Stream of educationArts
Science
Commerce
Education of mother
Illiterate
Primary education
Middle school
Matriculate
HS pass
Graduate
Post Graduate
Other
Education of father
Illiterate
Primary education
Middle school
Matriculate
HS pass
Graduate
Post Graduate
Other
Occupation of father
Agriculture
Business
Private service
Govt. service
Unemployed
Occupation of mother
Agriculture
Business
Private service
Govt. service
House wife
Monthly income
Below Rs.5000
Rs. 5001-10000
Rs. 10001-15000
Rs. 15001 and above

131
119

52.4
47.6

109
121
20

43.4
48.6
8.0

124
126

49.4
50.6

189
55
6

75.6
22
2.4

21
88
58
38
33
5
2
5

8.4
35.2
23.2
15.2
13.2
2.0
0.8
2.0

11
88
64
33
31
13
5
5

4.4
35.2
25.6
13.2
12.4
5.2
2.0
2.0

115
81
20
29
5

46.0
32.4
8.0
11.6
2.0

37
11
12
15
175

14.8
4.4
4.8
6.0
70.0

147
54
14
35

58.8
21.6
5.6
14.0

115
100
2
33

46.0
40.0
0.8
13.2

29
6
8

11.6
2.4
3.2

RESULT:
Table 1: Socio-demographic
respondents

distribution

of

the

11.

(n=250)
Sl.
No.
1.

12.
Personal Variables
Age in yr.16-17
18-19

No.

%

93
157

37.2
62.8

Type of family
Nuclear
Joint
Extended
Single parent
Family history of mental
illness
Depression
Schizophrenia
Mania
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13.

14.

Any other
None of above
Family history of
substance abuse
Drug abuse
Smoking
Alcohol dependence
Any other
None of above
Area of living
Urban
Rural

17
190

6.8
76.0

6
42
23
4
175

2.4
16.8
9.2
1.6
70

45
105

18.0
82.0

Socio-demographic details of the respondents: With regards to
the socio-demographic variables of the adolescents, 157
(68.2%) of them belonged to 18-19 years of age, 131 (52.4%)
of them were male, 121 (48.6 %) were Islamism, 126 (50.6%)
were from HS 2nd year, 189 (75.6%) were from arts stream, 88
(35.2%) of the adolescent’s fathers and mothers have primary
education, 115 (46%) of the adolescent’s fathers were
working in agriculture field, 175 (70%) of the adolescent’s
mothers were house wife, 147 (58.8%) of them had family
income of below Rs. 5000, 115 (46%) of them were living in
nuclear family, 190 (76%) of the adolescents did not have
family history of mental illness, 175 (70%) of them did not
have family history of substance abuse and 105 (82%) were
from rural area.

540

Combined

43.26

56.55

30.45

The findings of the table 2 shows the aspect wise mean, mean
percentage and SD of risk factors of the respondents. Out of
250 subjects, in the aspect of economic problem shows the
highest mean percentage, i.e. 47.2% (SD=0.04) followed by
academic problem, where mean percentage 40.05%
(SD=0.09), family problem, where mean percentage 38.96%
(SD=0.22), psychological problem, where mean percentage
30.66% (SD=0.18), physical problem, where mean percentage
25.4% (SD=0.05), high risk behaviours, where mean
percentage 21.84% (SD=0.88), negative peer relation, where
mean percentage 21.12% (SD=0.07), family history of
substance abuse, where mean percentage 19.6% (SD=0.03),
problems related to love affairs, where mean percentage
17.70% (SD=0.06), family history of mental illness, where
mean percentage 17.6% (SD=0.02), socio-cultural factors,
where mean percentage 13.2% (SD=0.04), and sexual abuse
shows lowest mean percentage
6.4% (SD=0.02). The
combined mean percentage of risk factor was 56.55%
(SD=30.45) .
On the basis of M±SD, risk level of the subjects are classified
in to low risk ,moderately high and very high risk group.
% of Respondents
Low risk

Table 2: Aspect wise Mean, Mean percentage and
standard Deviation of Risk factors scores of respondents
n=250
Sl.
No.
1
2
3
4
5
6
7
8

9

10

11
12

Problem
aspects
Psychological
Problem
Family
Problem
Physical
Problem
Academic
Problem
Negative Peer
Relation
Economic
Aspect
sexual Abuse
Problem
related to Love
Affairs
Family History
of substance
Abuse
Family History
of Mental
Illness
Socio-cultural
Factors
High Risk
Behaviours

Mean
6.13
4.68
1.02
3.20
1.06
0.94
0.06

Mean%
30.66
38.96
25.40
40.05
21.12
47.20
6.40

0.22
Figure 1. Distribution of respondents as per level of risk.
0.053
0.10

0.04

1.10

0.02

21.84

Table 3: Association between risk level of respondents and
selected demographic variables
N=250

0.02

17.60

0.40

Figure 1 illustrates that 40% of respondents shows low risk,
20.4% shows moderately high risk (suicidal thought) and
39.6% have very high risk (suicidal attempt).

0.07

0.03

13.20

Very High
Risk

20.40%

19.60

0.18

Moderately
high Risk

0.18

0.06

0.20

40%

SD

17.70
0.71

39.60%

Sl.
No.
1
2
3
4
5

0.04

6

.88

7

Demographi
c variables
Age in years
Gender
Religion
Education
standard
Stream of
education
Education of
mother
Education of

df

χ2 value

2
2
4
2

3.808
8.665
20.752
32.804

P
value
0.149
0.013*
0.000*
0.000*

4

57.362

0.000*

14

11.513

0.645

14

23.913

0.047*
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father
Occupation
of mother
9
Occupation
of father
10
Monthly
income of
the family
11
Type of
family
12
Family
history of
mental
illness
13
Family
history of
substance
abuse
14
Area of
living
* =Significant
8

8

14.549

0.069

8

19.803

0.011*

6

7.251

0.298

6

19.095

0.004*

8

17.462

0.026*

8

28.606

0.000*

2

10.254

0.006*

There was significant association found between risk level of
the adolescents and selected demographic variables. There is
significant relation of risk level with gender, religion,
educational standard, stream of education, education of father,
occupation of father, type of family, family history of mental
illness, family history of substance abuse and area of living for
adolescents.
DISCUSSION
In the present study majority of the respondents, i.e.
47.2% have economic problem, followed by 40.05% have
academic problem, 38.96% have family problem, 30.66% have
psychological problem, 25.4% have physical problem, 21.84%
high risk behaviours (suicidal thoughts and suicidal attempt),
21.12% negative peer relation, 19.6% have family history of
substance abuse, 17.70% have problems related to love affairs,
17.6% have family history of mental illness, 13.2% have
problems related to socio-cultural factors and 6.4% have
sexual abuse, shows lowest mean percentage. The study was
supported by the study conducted by Kwaku Oppong Asante
et.al. among the senior school students where family problems
i.e. lack of support, loneliness, economic problems,
psychological problems such as anxiety, uncontrolled emotion,
physical abuse, negative peer relations etc. are responsible for
suicidal behaviours11. According to National Crime Record
Bureau ( NCRB) of India (2013), causes of suicide in the year
2013 were family problems 24.0% , Illness 19.6% ,Drug
abuse 3.4%, love affairs 3.3% change in economic status 2.0%,
academic problems 1.8%, poverty 1.4%, physical and sexual
abuse 0.2%, other causes 29.0% and causes not known
15.6%.12
In the present study 40% of respondents shows low risk,
20.4% shows moderately high risk (suicidal thought) and
39.6% have very high risk (suicidal attempt).
There was significant association found between risk level of
the adolescents and selected demographic variables. There is
significant relation of risk level with gender, religion,
educational standard, stream of education, education of father,
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occupation of father, type of family, family history of mental
illness, family history of substance abuse and area of living for
adolescents. Similar study was conducted by Carolin Donath,
Elmar Graessel, Dirk Baier, Stefan Bleich and Thomas
Hillemacher (2014)13 found association of high risk behaviours
(suicidal attempts) with family factors like parental warmth,
parental control, authoritative parenting and rejecting or
neglecting parenting. Further variables, gender, substance
abuse (smoking, drinking) migration and parental separation
showed statistically significant. An another study conducted by
Radhakrishnan R and Cittaranjan A (2012) found that suicidal
behaviour was associated with female gender, physical abuse,
sexual abuse and psychological distress.14
CONCLUSION:
The present study helps to identify the risk factors of
suicide and suicidal behaviour among the adolescents and the
socio demographic variables associated with risk which will to
take preventive measures to decrease the rate of suicide at
Goalpara, Assam.
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Abstract: Research into the families of children with disability maintain that parents or caregivers seems to experience higher
level of global stress than parents of children without disability. The aim of the study is to see the level of stress amongst the
parents of special needs children and to provide them with support and help to reduce the level of stress. For this purpose, a
comparative study was undertaken. The convenience sample included 26 parents of children with different disability and 26
parents of normal children.The instrument used was Parenting Stress Scale(1995).Data was collected from normal school and
institutions that support people with disabilities.T ratio was applied on the data and results also proved that there is a significant
difference between the stress level of parents of special needs as compared to the parents of normal children. Thus, we need to
look forward to look for the levels of the stress and measure to reduce the stress amongst the parents and provide them with
remedial ways to manage the stress.
Keywords: Stress, Caregiver or carer, Parents, typical children, parents, caregiver stress syndrome (CSS), children with
special need (CSN)
Introduction
Stress is a mixed feeling of emotional and physical tension. In everyday life stress is a feeling that people have when they are
overloaded and struggling to cope with demands. According to annual survey conducted by American Psychological Association
(APA) average stress level in the united states rose from 4.9 to 5.1 on a scale of 10 in 2015.The main reason given were
unemployment, money, health, children and family. The stress associated with caring for chronically ill family member may
result in stress for the caregiver. The demand of caregiving can be over whelming especially if you feel that you are in over your
head or have little control over the situation. While caring for a loved one can be rewarding, it also involves many stressors. And
since caring is often more or less a long term challenge the emotional impact can snowball over time. You can face years or even
decades of caregiving responsibilities. It can be particularly disheartening when there’s no hope that the family member will get
better or if, despite your best efforts, their condition is gradually deteriorating. Not only the families of the child suffer
economically and emotionally, caregivers themselves may face serious health and social risks as a result of stress associated with
continuous caregiving. 3/5 of family caregivers age 19-64 surveyed recently by the common wealth fund reported fair or poor
health, on or more chronic conditions or a disability compared with only 1/3rd of non-caregivers.
In United States there are approximately 61.6 million people who are caring at home for family members including elderly
parents and spouses, and children with disabilities and chronic illness. Without this homecare, most of these cared for loved ones
would receive permanent placement in institutions of health care facilities at a greater cost to society.
Caregiver: A caregiver is someone who is actively engaged in providing care and needs to another such chronically ill, disabled
or aged family members or friend. Caregiver is a person who cares for someone who is not able to take care of himself. An
individual family member or guardian who takes care of child or dependent adult. The word carer or caregiver comes from the
word “Carian” to feel concern and also to grieve.
A slooped whitehaired doctor touched my shoulder and gently asked “Has anyone spoken to you about your son’s development”.
In that moment, in a hospital room long ago, I turned from being a new mother into a lifelong caregiver. Throughout the years of
my son’s life, the identity of caregiver has pulled and pushed me like tides ebbing and flowing. Now I was a caregiver on the
warpath. If your child has a serious illness the caretaking that falls to you is undoubtedly intense. But of course, you do it
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willingly. Afterall you would do anything for your child including switching places in a minute if only that were possible.
Instead you give all that you can in every other imaginable way. It’s harder than anything you have ever done and honestly these
are moments when the sheer magnitude of what you are up against is so overwhelming that you just want to run and hide.
Caregivers dilemma is when you are caregivers of an ill/sick/disabled child, it can feel as if the whole world is on your shoulders.
Your sick child needs you. You may have other children who needs you, your spouse needs you. Your job however pointless
work might seem now needs you, yet there only so much you can give before you will feel mentally, emotionally, and physically
drained.
Caregiver syndrome or caregiver stress is a condition that strongly manifest exhaustion, anger, rage or guilt resulting from
unrelieved caring for a chronically ill patient. Almost 66 million Americans are providing care to those who are ill, aged or
disabled for an average of 39.2 hours per week. Over 13 million caregivers provide care for their own children as well.
Caregiver syndrome is acute when caring for an individual with behavioural difficulties. Caregiver syndrome affects people at
any age. Caregivers have to be so immersed in their roles, with day/night hours, they often have to neglect their own health.
Since their roles are changing from a partnership or mother/daughter, mother/son etc relationship to a caregiver and patient
relationship. This role change is difficult for many people to make causing them to experience anger, resentment and guilt. In
addition to the psychological and social impacts of caregiving, fulfilment of caregiving role can also have a significant impact
upon the caregiver’s ability to work and the family’s financial wellbeing.

Review of Literature
A study done by Mita Majumdar et. al. (2005) in India found that parents of children who were mentally retarded has
higher level of stress than parents of children with normal intelligence.Raj Kumari Gupta and Harpreet Kaur (2010) did a study in
India where they found that parents of children with intellectual disability experience more stress.
Nisha Vidyasagar and Susan Koshy did a study in India in 2010 found out that the mother of child with autism experience more
stress than mothers of normal children.
Nicholas Falk in Tasmania in 2012 found that parents of children with autism show high level of stress, anxiety and depression
than the parents of developmentally normal children.
Sujata Sethi, Raghu Gandhi, Vidhu Anand in Rohtak in India in 2012 did a study and found that parents of children with ADHD
report higher level of stress as compared to parents of normal children.
Narmada Hidangmayum and Pushpa B Khadi in India in 2012 found that parenting stress of mentally challenged children was
much higher than that of the normal children.
Astudy done in Iran in 2013 found that there is significant difference at stress level between parents with mentally retarded
children and those with healthy kids.
Blerina Aliaj in Europe in 2013 found that mothers of children with Down Syndrome have higher level of stress, anxiety and
depression than mothers of children with typical development.
In 2016 a study was done in Oman where it was found out that the caregivers of children with intellectual disabilities have
adverse psychological states that manifest as stress, depression and anxiety than the caregivers of typically developing children.
Sarika Manhas and Kanika Gupta did a study in India in 2016 found that parents of children with disabilities experience higher
level of stress than parents of normal children.
Ciara Padden, JackE. James in 2017 in UK found that parents of children with ASD reported significantly higher level of parental
distress, anxiety and depression than parents of typically developing children.
Margarida Pocinho and Liria Fernandes in Portugal in 2018 found that parents with children with disabilities showed higher level
of anxiety, depression and stress than the other parents.
Nishant Kumar, Lokesh Kumar Ranjan, RishiPanday, Manisha Kiran in India in 2018 found that the parents of children with
mental retardation have high parenting stress as compared to parents of children with normal controls.
While parenting stress has been studied in many developed countries, few studies have been done in developing countries.
Shortage of resources, medication, medical equipment can add to the stress of raising children with disabilities. The purpose of
the present study was to assess the level of stress amongst the caregiver of children with and without disability.
METHODOLOGY
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Objective of the study: The basic objective of the study is to indicate that parents of children with disability experience
caregiving stress syndrome as compared to parents of children without disabilities.
Hypothesis:
i.

There will be a significant difference amongst the caregiver stress syndrome of special parents as compared to normal
parents.
Level of caregiver stress syndrome of special parents will be significantly higher than the parents of typical children.

ii.
Sample:

The participants were parents of children with developmental disability and typically developing children, recruited through
normal schools and institutions that support people with disabilities in Gurugram. Total 52 parents agreed to participate in the
study. The parents of children ranging between 10-18 years of age were taken as subjects. They belong to different castes, socioeconomic classes and educational level, so that a cross sectional sample can be obtained.
Survey Tool
The instrument used was Parenting Stress Scale (PSS) by Berry and Jones 1995 is a short form having 18 items which are selfreport measure in which parents respond their typical relationship with their child for which the respondents have the option of
choosing strongly disagree, disagree, undecided, agree, strongly agree. To compute the parental stress score, the positive items
1,2,5,6,7,8,17 and 19 are reverse scored, and then, all items are summed. Higher scores reflect more parental stress. The possible
range of the PSS is 18(low stress) to 90(high stress).
The scores of the scale were reliable, with a coefficient alpha of.83 and a mean interitem correlation of.23. A 6- week test-retest
correlation was .81.

Research tool:
Statistical Analysis: Data was analysed using SPSS software. T ratio were applied to the comparative difference among both the
groups.

Result:
Variables
Stress level of
parents of special
needs child
Stress level of
Parents of normal
child

N
26

Mean
43.3462

Standard Deviation
10.60544

Standard Error mean
2.07990

26

32.8077

3.32288

.65167

The result shows that the t-ratios are significant at the level of 0.05 and 0.01 both levels.
Discussion and result:
A comparative study was conducted on a sample of 26 parents of special needs and 26 parents of average children. It is a very
simple study to prove that there is a fair amount of caregiver stress syndrome amongst the parents of special needs children.
For this purpose, PSS was used for both the groups of parents scoring of the scale was done very judiciously. After collecting the
sample data t ratios were applied and the results proved our hypothesis that there is significant difference amongst the stress level
of parents of both the groups.
Parents relate their stress with the qualities of the children that make difficult for them to carry out the parenting role.
Similar studies have also revealed that parents of disabled children in comparison to with parents of normal children experience
higher levels of negative effects, stress, less social and mental welfare. Parents will never totally accept their child’s disability.
Hung et al. (2004) a significant difference was observed between different diagnostic groups regarding each stress subscale.
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Seltzer et al (2001) also found that parents of children with developmental problems in comparison to parents of children with
psychological problems had experienced high level of stress.
Among all the observed loads of parenting, parents believe that management of their child’s troubling behaviour is the most
pressuring challenge. There is also an emotional load related to being ashamed of their child can never experience a normal
adolescence and being worried about who is going to take care of their child after death.
As a result, these kinds of chronic pressures on the parents of disabled children experience more higher levels of stress compared
with the parents of normal children.
Lazarus and Folkman 1984, suggests that the longer someone spends trying to cope with a stressful condition, the better they
would able to adjust with the challenge. During time, parents would adjust with the stress caused by their child’s disability, hence
they well learn new skills to have better react and responds towards their life conditions.
Limitations of the study:
It was a cross sectional design and sample was too small and we were not able to expediate about the ways to address caregiver
stress syndrome.
Because of being occupied with the care of the child our sample could not spare much time to fill in some more variables leading
to stress and anxiety amongst the parents.
The result of the study shows that most of the parents in our sample population must be suggested ways and given options to
overcome the caregiver stress syndrome.
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Abstract- In order to explore the feasibility of six different linear
conversion methods applied to nonlinear pseudo-second-order
kinetic equations, six linear expressions are derived from these
different conversion methods. These linear expressions are applied
to the experimental data and used the mathematical and statistical
data obtained from the calculation of these 6 linear expressions to
analyze and determine which linear expression calculated the data
closest to the actual experimental data than the other linear
expressions. Most computers are equipped with EXCEL, so it is
the most suitable tool for researchers to apply the EXCEL on these
linear equations for various calculations and statistical analysis.
Therefore, the Data Analysis toolpak, an analysis tool
incorporated into Microsoft Excel for Windows, was used to
analyze and find the best linear type fitted to experimental data
from 6 different types of linear expression of pseudo-second-order
kinetic equation.
Index Terms- Pseudo-second-order; Adsorption; Kinetics; Excel

I. INTRODUCTION

H

umans have a long history of using dyes. Most raw materials
for dyes come from natural minerals and plants. Due to the
limited amount of some of these raw materials, they cannot be
obtained in large quantities, so that the use of some dyes cannot be
applied to daily life in large quantities. Since the first dye was
synthesized in the nineteenth century, humans have successively
synthesized more than 1,000 kinds of artificial chemical dyes.
These dyes that can be manufactured by a large number of
industrializations have popularized the application of dyes.
Compared to natural dyes, these artificial dyes are difficult to
decompose by microorganisms. Therefore, when humans
manufacture and use these dyes in large quantities, the wastewater
containing dyes in these factories is released into the environment.
With the increasing use of dyes by human beings, it is an important
issue to remove these dyes from wastewater to reduce the pollution
of dye wastewater to the environment. There are many techniques
that can be used to remove dye from wastewater. Most of these
technologies use physical removal processes, chemical removal
processes, or biological removal processes to remove dyes from
wastewater. (Shih 2012). One of the more commonly used dye

removal methods is the adsorption method (Chowdhury and Das
Saha 2011). Many scientists who study the use of adsorption to
remove dyes try to explore how to achieve the maximum
efficiency of adsorption. In these studies, some researchers tried
to explore the mechanism of adsorption by using adsorption
kinetics. Many adsorption kinetic models based on solution
concentration are applied to explore the adsorption mechanism.
Among these adsorption kinetic models, the pseudo-second-order
kinetic model is the most commonly used to describe time
evolution of adsorption under nonequilibrium conditions (Ho, Ng
et al. 2000). Ho ’s formulation is the most widely used equation in
the expression of pseudo-second-order kinetic model in adsorption
research due to its simplicity and its good fitting of many
adsorption systems (Shahwan 2014). The pseudo-second-order
kinetic equation is a nonlinear mathematical equation. In order to
reduce the difficulty of applying nonlinear equations, many
researchers use different linearization conversion methods to
convert this nonlinear equation into a linear equation to calculate
the two parameters, qe and K2. This linear regression method only
requires little understanding of the data fitting procedure, and is
easily done by using Excel or similar spreadsheet software(ElKhaiary, Malash et al. 2010). However, some linear equations may
make the error distribution worse. Thus, it will become an
unsuitable alternative method to use the linearization process to
estimate the pseudo-second-order parameters. Also, there are a lot
of software that can be used to calculate these linear equations, and
can convert these data into graphs. The most popular of software
is Microsoft's EXCEL. In this discussion, EXCEL will be used to
calculate the parameters in the linear equation and perform
statistical analysis.
In this study, statistical analysis with Excel was applied on
6 different types of linear expressions of the pseudo-second-order
kinetic equations to analyze the statistical results of these 6
different linear types on the basis of the experiment of methylene
blue adsorption from its aqueous solution onto rice husk.

II. MATERIALS AND METHODS
The data in this study comes from this literature (Huang and
Shih 2015). In the experiment, rice husk (RH) was used as an
adsorbent, and the dye used in the experiment was methylene blue
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(MB). The amount of dye adsorbed at time t (qt)and the amount of
dye adsorbed at equilibrium time (qe), are calculated using the
following equations (Djeribi and Hamdaoui 2008, Huang and Shih
2014):

Ci  Ct V

Amount adsorbedat time t (qt) =

(1)

 1
2 1
    K 2 qe  K 2 qe
qt
t


1
1
 
 t 
2
qe
 K 2 qe

type6

Ci  Ce V

M
Amount adsorbed at equilibrium time (qe) =
(2)
where V is the volume of dye solution (L). Ci, Ct and Ce (mg/L)
are the liquid phase concentrations of dyes initially, at time t and
at equilibrium time, respectively. M is the weight of adsorbent
used (g).
2.1. The pseudo- second-order kinetic model
The differential equation of pseudo-second-order kinetic
model derived on the basis of sorption capacity on solid phase is
expressed as follow (Ho, McKay et al. 2000, Demirbas, Kobya et
al. 2004, Ofomaja 2007, Sari, Tuzen et al. 2007, Neşe and T. Ennil
2008):

dqt
 K 2 ( q e  qt ) 2
dt

(9)
III. RESULTS AND DISCUSSION
For the present study, the experimental data were fitted to
the 6 different linearized forms of pseudo-second-order expression
described above and analyzed by the Data Analysis Toolpak in
Excel. Values of regression statistics were presented in table1.
From table1, it can be found that the multiple R value of types 6 is
closer to 1 than the multiple R value of other five linear types.
These results indicated that the data clusters of linear types of 6 is
around the regression line. Similarly, from table1, it can be found
that the R2 value of type 6 is closer to 1 than the R2 values of other
five linear types. The highest R2 values of types 6 make it to be the
best linear expressions of pseudo-second-order equation among
these six pseudo-second-order equations. The standard error of the
regression, also recognized as the standard error of the estimate,
and the value of standard error is used to evaluate the standard
deviation about the regression.

(3)
where qt (mg/g) is the amount of adsorption at time t (min);
qe is the amount of adsorption at equilibrium (mg/g) and K2, the
rate constant of the pseudo-second-order equation (min-1).
Equation 3 is integrated under the boundary conditions t = 0 to t =
t and qt = 0 to qt = qt to obtain the following equation (Huang and
Shih 2014):

1
1

 K 2t
(q e  qt ) q e
type1
(4)
Eq. [4] will be the first type of linearized forms of pseudosecond-order expression. Eq.[4] undergoes different linear
transformations and arrangements to obtain another five linear
expressions of the pseudo-second-order equation (Kumar 2006,
Hamdaoui, Saoudi et al. 2008):

1 1
1 1
   
2
 qt  qe K 2 qe t type2
(5)

1 qt
qt  qe 
2
K 2 qe t

type5
(8)

 t

 qt

M

549

type3

Table1: Regression Statistics for

Multipl
eR
R
Square
Adjuste
d
R
Square
Standar
d Error
Observ
ations

type1
0.983
7974
0.967
8573

type 2
0.996
6827
0.993
3764

type 3
0.993
5584
0.987
1583

type 4
0.993
5584
0.987
1583

type 5
0.996
6827
0.993
3764

Type6
0.999
8588
0.999
7176

0.963
8395

0.992
5485

0.985
553

0.985
553

0.992
5485

0.999
6823

0.538
0553

0.006
5583

0.032
1573

0.004
9102

0.002
459

0.334
1108

10

10

10

10

10

10

Table 2 is the analysis results of variance (ANOVA) table.
In table 2, the output values of Significance F indicate the
probability that the regression output could have been obtained by
chance. A small value of Significance of F suggests that there is
solid evidence for accepting the regression model. In table 2, the
Significance F values of these 6 different linear expressions are all
less than 0.05, and these low Significance F values show that these
6 different linear expressions was not a chance occurrence.

(6)

 qt 
2
   K 2 qe  K 2 qe qt
 t 

type4
(7)

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10265

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

550

Table 2: ANOVA
Type1
df

SS

MS

F

Regression

1

69.738609

69.738609

240.89034

Residual

8

2.3160284

0.2895036

Total

9

72.054637

df

SS

MS

F

Regression

1

0.0516049

0.0516049

1199.8114

Residual

8

0.0003441

4.301E-05

Total

9

0.051949

df

SS

MS

F

Regression

1

0.6359329

0.6359329

614.96838

Residual

8

0.0082727

0.0010341

Total

9

0.6442057

df

SS

MS

F

Regression

1

0.0148267

0.0148267

614.96838

Residual

8

0.0001929

2.411E-05

Total

9

0.0150196

df

SS

MS

F

Regression

1

0.007255

0.007255

1199.8114

Residual

8

4.837E-05

6.047E-06

Total

9

0.0073034

df

SS

MS

F

Regression

1

3161.8853

3161.8853

28324.676

Residual

8

0.8930405

0.1116301

Total

9

3162.7783

Significance
F
2.957E-07

Type 2
Significance
F
5.277E-10

Type 3
Significance
F
7.475E-09

Type 4
Significance
F
7.475E-09

Type 5
Significance
F
5.277E-10

Type 6

Using these 6 different linear equations to analyze and
calculate the experimental data, some of the results are
summarized in table 3. From the P-value data of table 3, we can
find that the P-value of these 6 linear equations are all less than

Significance
F
1.738E-15

0.05. This phenomenon means that these tests are statistically
significant. In other words, these 6 linear types are acceptable to
simulate the adsorption of MB by using RH.
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Table 3: The values for the model’s coefficients
Type1
Coefficients

0.450193

Lower
95%
-0.468251

Upper
95%
0.959883

Lower
95.0%
-0.468251

Upper
95.0%
0.959883

15.520642

2.957E-07

0.0518014

0.0698805

0.0518014

0.0698805

0.0030002

138.39957

8.308E-15

0.4083032

0.42214

0.4083032

0.42214

2.6581702

0.0767408

34.638294

5.277E-10

2.4812056

2.8351348

2.4812056

2.8351348

2.4144728

0.0170057

141.98017

6.773E-15

2.3752575

2.453688

2.3752575

2.453688

-6.506937

0.2623918

-24.79856

7.475E-09

-7.112013

-5.90186

-7.112013

-5.90186

0.3669634

0.0127976

28.674425

2.367E-09

0.3374521

0.3964746

0.3374521

0.3964746

-0.151709

0.0061176

-24.79856

7.475E-09

-0.165816

-0.137601

-0.165816

-0.137601

-0.154984

0.0053468

-28.98645

2.172E-09

-0.167314

-0.142654

-0.167314

-0.142654

0.3737069

0.0107888

34.638294

5.277E-10

0.3488278

0.398586

0.3488278

0.398586

Intercept

2.9271162

0.1922837

15.222905

3.437E-07

2.4837092

3.3705231

2.4837092

3.3705231

X
Variable
1 (t)

0.4096685

0.0024342

168.29936

1.738E-15

0.4040553

0.4152817

0.4040553

0.4152817

Intercept
X
Variable
1(t)
Type 2
Intercept
X
Variable
1 (1/t)
Type 3
Intercept
X
Variable
1 (q/t)
Type 4
Intercept
X
Variable
1 (q)
Type 5
Intercept
X
Variable
1 (1/q)
Type6

t Stat

P-value

0.2458161

Standard
Error
0.3096555

0.7938374

0.060841

0.00392

0.4152216

When using EXCEL's Data Analysis Toolpak to analyze
data, the Data Analysis Toolpak provides Residual Plot, Line Fit
Plot, and Normal Probability Plot. The Residual Plots of these 6
linear types were presented in figure 1a-1f. The Line Fit Plots of
these 6 linear types were presented in figure 2a-2f. We can use the
residual plot to estimate whether the observed or predicted error
(residual residuals) is consistent with the random error (stochastic
error). If the point distribution on the residual plot is randomly
scattered on the horizontal axis, it means that the value obtained
by this linear equation can be reasonably compared with the
experimental data. Conversely, if the point distribution on the
residual plot is not scattered on the horizontal axis, it means that
this linear equation is not suitable for calculating data comparable
to the experimental data.t From the fig 1a to fig 1f, we can find
these scatter plots displays a fairly random pattern.. This random
pattern shows that these 6 linear type expressions offer a decent fit
to the experimental data. These figures suggest that the

transformation of 6 linear types to achieve linearity were
successful. Also, the residual distribution pattern of the linear type
6 were smaller than the other 5 linear types, it indicated that the
transformed data of linear type 6 resulted in a better model.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10265

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

552

The fig 2a-f is a comparison chart between the data
calculated by six different linear expressions and the experimental
data. From the comparison chart, it can be understood which linear
expression can more accurately calculate the calculation that is
consistent with the actual experimental data. value. From fig 2a-f,
it can be found that the data calculated by these six different linear
expressions are quite consistent with the experimental data. Such
results show that these six linear conversion methods can be
successfully applied to the linearization of nonlinear pseudosecond-order equations.
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Abstract- Context: Acquired immunodeficiency syndrome (AIDS), caused by human immunodeficiency virus(HIV) infection. Upon
disease progression, physical and mental health is hampered alongwith social isolation upon disclosure of disease.
Aims: Assessing Quality of Life(QOL) of HIV-AIDS patients receiving ART with reference to six domains namely physical,
psychological well-being, level of independence, social relationships, environmental and spirituality, religion and personal beliefs, and
in relation to various socio-demographic factors.
Settings and Design: Observational, cross sectional study to assess QOL of HIV/AIDS patients attending Anti-retroviral therapy
(ART) clinic at MGM Hospital, Navi Mumbai.
Method: 150 HIV positive patients registered at ART Clinic were interviewed personally using a WHOQOL-HIV BREF(3)
questionnaire, collected data was compiled and analysed.
Statistical analysis used: one way ANOVA followed by Tuckey’s POST-HOCtest and unpaired t-test.
Results: Our data suggested that though gender didn’t affect QOL, people with higher educational status had better QOL in
psychological and environment domain. Even married people were found to have better QOL in social relationship, compared to
single, widowed and separated.
Conclusions: HIV-AIDS affects QOL of patients. Thus, there is urgent need for strengthening existing interventional
programmes and initiating further studies to determine more factors affecting various domains.
Index Terms- HIV/AIDS, Quality of life, Socio-demographic factors

I. INTRODUCTION

H

IV epidemic in India is concentrated in nature. Based on HIV Sentinel Surveillance 2008-09, it is estimated that 23.9 lakh people
are infected with HIV in India, of whom 39% are female and 4.4% are children. The estimates highlight an overall reduction in
adult HIV prevalence and HIV incidence (new infections) in India. The estimated number of new annual HIV infections has declined
by 56% over the past decade from 2.7 lakh new infections in 2000 to 1.2 lakh in 2009. (1)
Living with HIV/AIDS not only hampers physical health but also mental and social well-being. HIV disease is chronic in
nature. Also the stigma associated with HIV and social isolation still poses considerable barrier to disclosure of HIV status. It has
implications for access to treatment facilities and compliance with medication. The psychological factors and social support do
influence health outcomes of HIV infected individuals and also hinders preventive efforts directed at HIV/AIDS.
Quality of life is a complex and multidimensional concept. WHO has defined QOL as “individuals' perceptions of their position
in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and
concerns”(2). WHO has prepared a WHOQOL-HIV BREF(3) scale which is validated in field trials to assess the quality of life of
people living with HIV/AIDS. The scale produces six domains scores namely physical, psychological well-being, level of
independence, social relationships, environmental and spirituality, religion and personal beliefs.
HIV patients often experience a decline in QOL due to factors other than disease stage and physical conditions. Understanding
such factors and there influence, helps to establish better social services to address multidimensional issues related to quality of life in
these patients. With this background, the present study was conducted at ART clinic at MGM Hospital to assess the factors affecting
the quality of life of people living with HIV/AIDS using the WHOQOL-HIV BREF(3) scales which would help to better allocate
limited available resources and address the social welfare needs of the patients.
Review of literature
HIV/AIDS :
Human immunodeficiency virus infection / Acquired immunodeficiency syndrome (HIV/AIDS) is a disease of the
human immune system caused by infection with human immunodeficiency virus (HIV).It has a variable incubation period from a few
months to 10 years or even more.
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Genetic research indicates that HIV originated in west-central Africa during the early twentieth century. AIDS was first
recognized by the Centres for Disease Control and Prevention (CDC) in 1981 and its cause—HIV infection—was identified in the
early part of the decade. AIDS is considered a pandemic present over a large area and is actively spreading.
Global situation and trends:
According to WHO : (4)
 Globally, 34.0 million [31.4–35.9 million] people were living with HIV at the end of 2011.
 An estimated 0.8% of adults aged 15-49 years worldwide are living with HIV.
 1.7 million people died of AIDS-related illnesses worldwide in 2011.
 9 countries reported a total of 95 million people tested in 2010
Magnitude of Problem in India :
NACO-According to Department of AIDS Control, Ministry of Health & Family Welfare (2012) (1):
 India has the third largest number of people living with HIV/AIDS.
 As per the 2008-09 HIV estimates, there are an estimated 23.9 lakh people currently living with HIV/AIDS in India with an
adult prevalence of 0.31% in 2009.
 The adult HIV prevalence was 0.25% among women and 0.36% among men in 2009.
 Children under 15 years account for 4.4% of all infections

83% of PLHIV are the in age group 15-49 years.
 Of all HIV infections, 39% (9.3 lakhs) are among women.
 About 1.72 lakh people died of AIDS related causes in 2009 in India.
 It is estimated that India had approximately 1.2 lakh new HIV infections in 2009.
Interventions by NACO in 2011-2012: (1)
 Presently, NACO is supporting 1,112 designated STI/RTI clinics which are providing STI/RTI services based on the
enhanced syndromic case management.
 79 new clinics have been set up in 2011 - 12
 NACO has strengthened seven regional STI training, reference and research centres.
 955 STI counsellors are currently in position. Training material, curriculum and job aids, including posters, l ip book and a i
lm on counselling have been developed by NACO.
 The state and regional resource faculties have trained a total of 7,511 persons in 2009–10 and 5,224 persons in 2010-11
Effect of AIDS on Quality of Life :
HIV/AIDS is a syndrome that builds a vacuum in a person affecting his/her life as a whole. With an alarming increase of
Human Immunodeficiency Virus (HIV) /Acquired Immunodeficiency Syndrome (AIDS) in developing countries (estimated
prevalence in India=0.91%) and inability to afford highly active anti-retroviral therapy, key issues like the quality of life (QOL) have
come to the fore. In spite of the advent of new treatments, infection with the human immunodeficiency virus (HIV) is still a major
public health preoccupation ruining the social framework of many communities and countries especially in the heavily affected
developing countries. It continues to spread and affect the lives of millions of people. The impact of this therapy on his or her quality
of life is significant and deserves closer investigation because AIDS has a chronic debilitating course and the long-term adverse side
effects of current treatments modalities are uncertain. The mortality due to HIV is still quite high even after treatment affecting
millions of couples worldwide orphaning number of children and also increasing the number of children born with HIV, thus adding
to the morbidity pool. The social stigma attached with the proclamation of HIV sero-positivity may at times force the individual to
change the job or the place of living, putting further stress on the already weak economic situation of the developing countries. This
further leads to progressive deterioration of health, low morale, repeated consultation, abstinence from work and low productivity. The
vicious cycle thus goes on, economic deprivation and social isolation takes it tolls on the quality of life.
Thus if treatment of AIDS allows patients to resume relatively normal lives—including supporting their families, working
productively, and participating in civil society—then the long-term sustainability of large-scale treatment provision will be bolstered.
If, on the other hand, quality of life and social and economic wellbeing of ART patients are low, sustaining life-long treatment
adherence may be even harder than expected.
Importance of Measuring the Quality of life:
Living with HIV means that every day it is necessary to come to terms with a stigmatizing disease with distinct constraints. As
HIV disease is among the most devastating of illnesses, having multiple and profound effects upon all aspects of life, hence the
evaluation of QOL is very important. It is also important to underline the role of consultation-liaison psychiatry in the diagnosis and
treatment of HIV and AIDS. Stress management interventions for HIV-infected persons are a promising approach to facilitate positive
adjustment. Additional research is needed to further evaluate the role of routine QOL assessment in patients who have HIV/AIDS.
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Measuring Quality of life in patients who have HIV/AIDS :
The Quality of Life can be measured by using abbreviated WHO instrument (WHOQOL-BREF)(3) which is a standard qualityof-life questionnaire, prepared and validated in field trials by the WHO for use in HIV populations. It covers the respondent’s
perception of the overall quality of life within the 6 (six) broad domains: physical, psychological, level of independence, social,
environmental and spiritual. Each item uses a Likert-type five-point scale.
Domains :
Physical:
The Physical domain assesses impact of disease on physical health. It describes 4 facets: pain and discomfort, energy and
fatigue, sleep and rest and symptoms related to HIV.
In a study conducted by Pedram Razavi et al(5) on Quality of Life among Persons with HIV/AIDS in Iran, it was found that
physical domain had the worst result. This may be because the majority of patients in that study had history of imprisonment and/or
intravenous substance abuse.
In a study carried out by José Côté et al on Factors Related to Quality of Life in Treatment-Adherent, Successfully Treated HIV
Patients in France(6), it was found that Quality of life in physical domain is largely dependent on discomfort reported arising from
HIV-associated symptoms and treatment (39%).
In a study conducted by Sudhir Gowda et al on Quality of life in HIV/AIDS patients in relation to CD4 count: A cross-sectional
study in Mysore district(7) , significant positive correlation was found between CD4 cell count and all the four domains of WHO QoL,
with physical domain showing least correlation with CD4 count.
Psychological :
Psychological domain describes 5 facets: positive feelings, concentration, self-esteem, bodily image and appearance and
negative feelings.
In A Longitudinal Quality-of-Life Study of HIV-infected persons in South India conducted by Suniti Solomon et al(8), it showed
that Participants experienced significant improvements in their psychological wellbeing after the initiation of Anti-retroviral therapy.
In a study conducted by Imam MH et al on Health related quality of life among the people living with HIV in Dhaka, Bangladesh(9), it
was found that QOL score was lowest for psychological health domain. This may show the lack of adequate counselling in this area.
In a study carried out by José Côté et al on Factors Related to Quality of Life in Treatment-Adherent, Successfully Treated HIV
Patients in France(6), it was found that Quality of life in psychological domain is largely dependent on perceived stress.
In a study conducted by B Nirmal et al on Quality of life in HIV/AIDS patients in south India (2), it was found that as the
education of the patients increased, they had better psychological domain scores. It reflects that education enhances problem-solving
and active decision-making making the patient to cope with the dreaded disease better, both emotionally and problem focused.
Level of independence :
The Level of independence domain describes 4 facets: mobility, activities of daily living, dependence on medication and
treatment and work capacity.
a study conducted by K.H. Rajeev et al on the Impact of HIV/AIDS on Quality of Life of People living with HIV/AIDS in
Chitradurga District, Karnataka(10), they found that QOL scores was lowest for Level of independence(11.16) showing decrease in
work capacity and dependence on medication.
Social Relationship:
Social support refers to the perceived comfort, care, esteem, or help a person receives from other people or groups such as the
spouse, lover, friends, family, co-workers, or physicians. Family members, in particular a spouse, appear to be the most important
sources of social support, and account for most of the association between social support and health. There is evidence that support
from sources outside the family cannot compensate for what is missing in the family.
In a study conducted by Deepika Anand, Seema Puri and Minnie Mathew in assessing Quality of Life of HIV positive people
receiving ART in Orissa(11), QOL score was highest for social domain suggesting the severest impact of HIV extended across social
aspect of QOL. This is expected as people with HIV infection often experience social isolation, derogation, stigmatization,
discrimination and marginalization thus they have a tendency to restrain themselves from social interactions due to self-consciousness
of the disease.
In a study by Sudhir Gowda et al on Quality of life in HIV/AIDS patients in relation to CD4 count: A cross-sectional study in
Mysore district(7), the social domains with score less than the other domains indicating that the patients social contacts and sexual
activity were affected markedly.
In A Longitudinal Quality-of-Life Study of HIV-infected persons in South India conducted by Suniti Solomon et al (8), it
showed that Participants experienced significant improvements in their social support after accessing medical support for HIV.
Environment :
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The Environment domain describes 8 facets: physical safety and security, home environment, financial resources, health and
social care: accessibility and quality, opportunities for acquiring new information and skills, participation in and opportunities for
recreation/ leisure activities, physical environment, transport.
In a study by Sudhir Gowda et al on Quality of life in HIV/AIDS patients in relation to CD4 count: A cross-sectional study in
Mysore district(7), the environmental domain had a maximum mean score. This suggests that the patients had relatively better quality
of health services and good accessibility to it.
In a study conducted by B Nirmal et al on Quality of life in HIV/AIDS patients in south India(2), it was found that the
environmental domain had the maximum QOL score though statistically significant difference was found in the environmental domain
scores between patients who have family support - married or single and those without support - separated, widowed, or divorced
( P < 0.001).
Spirituality, Religion and Personal beliefs :
The Spirituality, religion and personal beliefs domain describes 4 facets: personal beliefs, forgiveness and blame, concerns
about the future, death and dying.
In a study conducted by Imam MH et al on Health related quality of life among the people living with HIV in Dhaka,
Bangladesh(9), it was found that The mean scores of Health related Quality of Life (HQoL) was highest in the domain of spirituality
(13.37). This could be the reason why women with HIV/AIDS had better overall general health perception than men in most aspects
of life in that study.
In another study conducted by Deepika Anand, Seema Puri and Minnie Mathew in Orissa on assessing Quality of Life of HIV
positive people receiving ART (11), QOL score of Domain of Spirituality was highest. This may be because, most of the respondents
believed that they were suffering because they were chosen to suffer by the supreme power and it was their destiny and had strong
faith in that supreme power.
Thus, it can be seen from the review of literature that, HIV/AIDS affects the quality of life in various Domains. Therefore, areas
of need of people should be identified and adequate interventions has to be taken up at the earliest, so as to improve their quality of
life and to meet the needs of the people, thus enabling them to meet their daily responsibilities and duties towards their family and
society.
Aim
To conduct a cross sectional study to assess the quality of life of people living with HIV/AIDS attending Anti-retroviral therapy
(ART) clinic at MGM Hospital, Navi Mumbai.
Objectives
1) To assess the quality of life of people living with HIV/AIDS using the WHOQOL-HIV BREF(3) scale with reference to six
domains namely physical, psychological well-being, level of independence, social relationships, environmental and
spirituality, religion and personal beliefs.
2) To assess the quality of life of people living with HIV/AIDS in relation to various socio-demographic factors.
Material and Methods
The study was an observational, cross-sectional study, which was conducted from May to July 2013, in the outpatient
department of the Anti-Retroviral Therapy (ART) Clinic at MGM Medical College and Hospital, Kamothe, which is a tertiary care
Hospital in Navi Mumbai. The study aimed to assess the Quality of Life (QOL) of patients living with HIV and AIDS using
WHOQOL-HIV BREF(3) Scale.
WHOQOL-HIV BREF(3) version was used to investigate the quality of life of people living with HIV/AIDS receiving ART. The
scale produces six domain scores namely physical, psychological, level of independence, social relationships, environmental and
spirituality, religion, personal beliefs. Individual items are rated on a five-point Likert scale where 1 indicates low, negative
perceptions and 5 indicates high, positive perceptions. Higher score indicates better quality of life.
Ethical clearance was obtained from Institutional Ethics Committee of MGM Medical College. 150 HIV positive registered
patients who were regular attendees at the ART Clinic were included in the study. Inclusion criteria included only the registered
patients on regular ART. Terminally ill, newly diagnosed patients, children, those not registered at the centre and those who refuse to
participate in the study were excluded from the study.
The respondents were explained about the objectives of the study and were assured of confidentiality. A written informed
consent was obtained from all the respondents. They were interviewed personally using a structured questionnaire (WHOQOL-HIV
BREF(3)), to assess the Quality of Life (QOL) and to collect socio-demographic information. Data was collected on day-to-day basis,
compiled and analysed.
All statistical procedures were carried out in SPSS 17.0 work-sheet. Data was presented by using descriptive statistics such as
mean, standard deviation and range along with charts and graphs. Further statistical analysis was done by using one way ANOVA
followed by Tuckey’s POST-HOC test and unpaired t-test. Significance level was set at 5%. All p-values less than 0.05 were
considered as significant.
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Observations and Results
Table : I . Socio-demographic variables of the study group (n=150).

Gender
Age

Total
(n=150)
No. (%)

Male
No. (%)

Female
No. (%)

Below 30

6 (35.3%)

11(64.7%)

17 (100%)

31-40

26(35.1%)

48 (64.9%)

74 (100%)

41-50

27 (65.9%)

14 (34.1%)

41 (100%)

51-60

6 (46.2%)

7 (53.8%)

13 (100%)

Above 60

5 (100%)

0 (0%)

5 (100%)

Total

70 (46.7%)

80 (53.3%)

150 (100%)

Mean Age = 40.16 (±8.762)
The above table shows that out of 150 respondents selected for this study, majority of patients, i.e. 74(49.3%) were in the age
group 31-40 years, followed by 41(27.3%) in the age group of 41-50 years. The mean age of the respondents was 40.16(±8.762).
Out of 150 respondents, 70 (46.7%) were males and 80 (53.3%) were females.

Gender of the respondents(n=150)
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Table : II. Distribution of Respondents according to Educational status

Educational status

No. of Respondents
No. (%)

None at all

41 (27.3)

Primary

71 (47.3)

Secondary

23 (15.3)

Tertiary

15 (10.0)

Total

150 (100%)

Out of total 150 respondents, 41(27.3%) were illiterate, 71(47.3%) received primary education, 23(15.3%) received secondary
education and 15(10.0%) received tertiary education.
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Educational Status of the respondents(n=150)

Table : III. Distribution of Respondents according to Marital Status (n=150)

Marital Status

No. of Respondents
No. (%)

Single

9 (6.0)

Married

91 (60.7)

Separated

7 (4.7)

Divorced

2 (1.3)

Widowed

41 (27.3)
Total

150 (100%)

Out of 150 patients majority of the respondents were married, i.e. 91(60.7%) followed by 41(27.3%) who were widowed. This
was followed by 9(6.0%) patients who were single. 7(4.7%) of the patients were separated and only 2(1.3%) were divorced.

Marital Status of the respondents(n=150)
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Table : IV. Domain Scores of quality of life of people living with HIV/AIDS (n=150)
Descriptive Statistics

Minimum

Maximum

Mean

Std.
Deviation

Range

Domain I (Physical)

7.00

17.00

14.11

2.38

10.00

Domain II (Psychological)

7.20

16.80

12.73

2.22

9.60

Domain III (Level of Independence)

5.00

16.00

14.17

2.42

11.00

Domain IV (Social relationship)

4.00

17.00

12.85

2.77

13.00

Domain V (Environment)

7.50

17.50

13.29

1.84

10.00

Domain VI (Spirituality/ Religion/Personal
7.00
beliefs)

19.00

12.11

1.86

12.00

The above table shows descriptive statistics for score of various domains. The mean score was highest for Domain III (Level of
Independence) that is 14.17(±2.42) with a range of 11.0 (Max.=16, Min.=5) closely followed by Domain I (Physical) which had a
score of 14.11(±2.38) with a range of 10 (Max.=17.0, Min.=7), then Domain V (Environmental) where the mean score is 13.29(±1.84)
with a range of 10 (Max.=17.50, Min.=7.50). This is followed by Domain IV (Social Relationship) where the mean score comes to
12.85(±2.77) with a range of 13 (Max.=17, Min.=4), then Domain II (Psychological) where the score was 12.73(±2.22) with a range of
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9.60 (Max.=16.80, Min.=7.20). Domain VI (Spirituality/Religion/Personal beliefs) scored the lowest with the mean score of
12.11(±1.86) with range of 12 (Max.=19, Min.=7).

Domain Scores of QOL of PLHAs

Mean QOL Score

Spirituality/Religion/Personal beliefs

12.11

Domains

Environment

13.29

Social relationship

12.85

Level of Independence

14.17

Psychological

12.73

Physical

14.11
10.5

11.25

12.

12.75

13.5

14.25

15.

Table : V. Quality of life scores of various domains depending up on Gender (n=150)

Gender

N

Mean

Std.
Deviation

Male

70

14.2429

2.20957

Domain I (Physical)
Female

80

14.0000

2.52582

Male

70

13.0400

2.16363

Domain II (Psychological)

Domain III (Level of Independence)

Female

80

12.4600

2.24756

Male

70

14.2286

2.24042

Difference

p-value

.24286

0.27482

.58000

0.97597

.11607

0.37108
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Female

80

14.1125

2.57541

Male

70

13.3714

2.57733

Domain IV (Social relationship)
Female

80

12.3875

2.86177

Male

70

13.5857

1.77742

Domain V (Environment)
Female

80

13.0250

1.86727

Male

70

12.3571

1.84968

Domain
VI
(Spirituality/
Religion/Personal beliefs)
Female

80

11.9000

.98393

0.05846

.56071

0.70825

.45714

0.84810

1.85963

The above table shows that there is no significant difference in the quality of life scores of various Domains in relation to the
gender.

Quality of life scores of various domains (Genderwise)
Mean QOL Score
11.9

Spirutiality/Religion/Personal beliefs

Female
12.4

Environment

Domain

Male
13.0

12.4

Social relationship

13.6

13.4
14.1
14.2

Level of Independence
12.5

Psychological.

13.0
14.0
14.2

Physical
10.0

11.0

12.0

13.0

14.0

15.0
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Table : VI. Quality of life scores of various domains depending upon Educational Status (n=150).

Domain

Domain I
(Physical)

Domain IV
(Social relationship)

N

Minimum

Maximum

Mean

Std.
Deviation

None at all

41

8.00

16.00

13.9024

2.18866

Primary

71

7.00

16.00

14.1127

2.56097

P-Value

0.134

Domain II
(Psychological)

Domain III
(Level
Independence)

Education

Secondary

23

8.00

17.00

13.6522

2.53357

Tertiary

15

12.00

17.00

15.4000

1.18322

None at all

41

8.00

16.00

11.8439

1.95321

Primary

71

7.20

16.00

12.7437

2.20679
0.001**

Secondary

23

8.00

16.00

13.2174

2.15568

Tertiary

15

10.40

16.80

14.3467

2.10505

None at all

41

9.00

16.00

13.9512

2.12075

Primary

71

5.00

16.00

14.2958

2.67472

of

0.162
Secondary

23

8.00

16.00

13.4783

2.52027

Tertiary

15

12.00

16.00

15.2000

1.20712

None at all

41

6.00

16.00

12.6098

2.67281

Primary

71

7.00

17.00

12.9155

2.73468
0.752

Secondary

23

4.00

17.00

12.6522

3.43258

Tertiary

15

9.00

17.00

13.4667

2.13363
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(Environment)

Domain
(Spirituality/
Religion/
Personal beliefs)

566

None at all

41

7.50

16.50

12.7073

1.78877

Primary

71

7.50

16.00

12.9155

1.62126
0.000**

VI

Secondary

23

10.50

16.50

13.8913

1.65801

Tertiary

15

14.50

17.50

15.7000

.97834

None at all

41

7.00

16.00

11.5854

1.98715

Primary

71

8.00

16.00

12.1690

1.63869
0.058

Secondary

23

9.00

15.00

12.2609

1.78930

Tertiary

15

11.00

19.00

13.0667

2.31352

**Significant
The above table shows that the quality of life score of the illiterate respondents was 11.84(±1.95) for Domain II (Psychological)
and 12.7(±1.79) for Domain V (Environment) which was lowest for the respective Domains. In contrast to this the respondents who
received tertiary education scored 14.35(±2.1) for Domain II (Psychological) and 15.7(±0.98) in Domain V (Environment) which is
the highest for the respective Domains. This also shows that there is significant difference (p<0.05) in the quality of life scores in
Domain II (Psychological) and Domain V (Environment) in relation to the level of education received by the respondents though no
such significant difference is noticed in the other Domains in relation to the level of education.
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Please Note : The dotted lines indicates significant difference in the Quality of life scores according to level of education as seen in
Domain II (Psychological) and Domain V (Environment)

Descriptive Statistics

Domains

Domain I
(Physical)

Domain II
(Psychological)

Marital
Status

N

Minimum

Maximum

Mean

Std.
Deviation

Single

9

8.00

16.00

14.2222

2.68225

Married

91

8.00

17.00

14.1758

2.35982

Separated

7

9.00

16.00

13.8571

2.67261

Divorced

2

12.00

16.00

14.0000

2.82843

Widowed

41

7.00

16.00

14.0000

2.40832

Single

9

9.60

16.00

12.8889

2.41477

Married

91

8.00

16.80

12.7736

2.18423

p-Value

0.993

0.884

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10266

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Domain III
(Level
Independence)

Separated

7

8.00

13.60

11.8857

2.08761

Divorced

2

10.40

16.00

13.2000

3.95980

Widowed

41

7.20

16.00

12.7220

2.29647

Single

9

10.00

16.00

14.3333

2.17945

Married

91

7.00

16.00

14.2198

2.44405

of Separated

7

8.00

16.00

13.1429

3.13202

Divorced

2

13.00

16.00

14.5000

2.12132

Widowed

41

5.00

16.00

14.1707

2.36540

Single

9

7.00

15.00

12.4444

2.55495

Married

91

4.00

17.00

13.4176

2.47236

Separated

7

6.00

17.00

10.2857

4.11154

Divorced

2

10.00

13.00

11.5000

2.12132

Widowed

41

6.00

16.00

12.1707

2.88879

Single

9

13.00

15.00

14.0000

0.79057

Married

91

10.00

17.50

13.3352

1.83493

Separated

7

9.50

16.00

12.4286

2.18763

Divorced

2

15.50

16.00

15.7500

0.35355

Widowed

41

7.50

16.00

13.0488

1.89672

Single

9

11.00

15.00

12.8889

1.61589

Married

91

9.00

19.00

12.0659

1.79383

7

10.00

15.00

12.0000

2.16025

2

11.00

15.00

13.0000

2.82843

41

7.00

16.00

12.0244

2.01851

Domain IV
(Social relationship)

Domain V
(Environment)

568

Domain
VI
(Spirituality/
Separated
Religion/
Personal
beliefs)
Divorced
Widowed

0.851

0.010**

0.124

0.706

Table : VII. Quality of life scores of various domains depending on Marital Status (n=150).
**Significant
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The above table shows that the quality of life score in Domain IV (Social Relationship) was highest in married people with a
score of 13.4176 (±2.47). This was followed by those who were single with a score of 12.44(±2.55). The score was 12.17(±2.89) for
widowed people and 11.50(±2.12) for the divorced people. The lowest score that is 10.2857(±4.11) was found among those who were
separated. This shows that there is a significant difference(p<0.05) in the quality of life score in Domain IV (Social Relationship) in
relation to the marital status of the respondents, but no such association was found in the other domains in relation to their marital
status.

Please Note : The dotted lines indicates significant difference in the Quality of life score according to level of education as seen in
Domain IV (Social Relationship).
Discussion
HIV / AIDS has serious repercussions not only on the physical and mental health of the people living with HIV/AIDS, but also
affects their social relationships and level of independence. Assessing their Quality of life (QOL) helps in identifying various factors
which may impinge on their QOL and their relation to various socio-demographic profiles. This also helps to gauge the initial health
crisis the people faced after the diagnosis of this dreaded disease and their re-integration in the society. Thus, keeping this in mind,
the present study was designed to assess how people living with HIV/AIDS receiving ART from MGM Medical College and Hospital,
perceived their quality of life using WHOQOL-HIV BREF questionnaire(3), which will further enable to understand the various
aspects of this disease and allow to design more efficient interventions.
In the present study, Table I shows that, out of 150 respondents, majority of patients, i.e. 74(49.3%) were in the age group 31-40
years, followed by 41(27.3%) in the age group of 41-50 years. The mean age of the respondents was 40.16(±8.762). 70 (46.7%)
respondents were males and 80 (53.3%) were females. With regards to educational status, 41(27.3%) were illiterate, 71(47.3%)
received primary education, 23(15.3%) received secondary education and 15(10.0%) received tertiary education (Table II). As per the
marital status, majority of the respondents were married, i.e. 91(60.7%) followed by 41(27.3%) who were widowed. This was
followed by 9(6.0%) patients who were single. 7(4.7%) of the patients were separated and only 2(1.3%) were divorced (Table III).
Table IV shows the descriptive statistics for scores of various domains. The mean score was highest for Level of Independence
(14.17). This could be because of good compliance with medication, access to treatment facilities and active work force. This was
closely followed by Physical (14.11), Environmental (13.29), Social Relationship (12.85), and Psychological (12.73) domains. The
lowest mean score was observed in Spirituality/Religion/Personal beliefs (12.11). This was because of lack of awareness about
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HIV/AIDS resulting in marginalization of patients. Since most of the patients were in the productive and reproductive age group, they
were concerned about their dependants and thus feared for the disease and death. Another reason could be that out of 150 respondents,
132(88%) of the patients believe that they were infected through sexual contact showing dis-satisfaction with their partners and lack of
faith. As a result, in the present study, the mean score was lowest for Spirituality/Religion/Personal beliefs domain. However, in a
study done by Lamkang AS, Joshi PC and Singh MM in Manipur (12), they found that the mean score was maximum for spirituality,
religion, personal beliefs domain (12.73). This could be attributed to better educational status among their patients. This was followed
by psychological (12.72), physical (12.41), level of independence (12.28), social relationship (11.83), and environment (11.54).
Table V showed that there was no significant difference in the quality of life scores of various Domains in relation to the
gender. As such, there was no gender bias in the society. Both men and women were found to be equally tolerant towards the
hardships in life. These findings are similar to that reported by Oluyemisi F. Folasire et al (13) in their study in Nigeria, where male
participants had similar QOL scores as female participants in all the four domains assessed. However in a study conducted by Imam
MH et al (9) on Health related quality of life among the people living with HIV in Bangladesh, it was reported that that the women with
HIV/AIDS had better overall general health perception than men in most aspects of life. Although contradictory results have been
given in case of gender as a socio-demographic factor on the quality of life of individuals living with HIV/AIDS in good numbers of
literatures, some researches have documented low performance for women in some aspects of quality of life (QoL) while in some
other studies difference according to gender was not found or had even shown the opposite(9).
Table VI showed that the quality of life score of the illiterate respondents was 11.84(±1.95) for Domain II (Psychological) and
12.7(±1.79) for Domain V (Environment) which was lowest for the respective Domains. In contrast to this the respondents who
received tertiary education scored 14.35(±2.1) for Domain II (Psychological) and 15.7(±0.98) in Domain V (Environment) which is
the highest for the respective Domains. Thus present study showed that there was significant difference (p<0.01) in the quality of life
scores in Domain II (Psychological) and Domain V (Environment) with respect to the educational status. These findings are similar to
that reported by Naveet Wig et al in North India(14), where education significantly affected psychological domain scores. However,
this was not seen with regards to Domain V (Environment). The observation of significant difference in psychological domain in
relation to educational level possibly suggests better coping attitudes towards disease. The better educational status reflected positive
attitude of the patient towards his own body image, appearance, feelings, self-esteem and personal beliefs. This also suggests better
capacity of the educated people to handle the disease and the adverse circumstances both emotionally and problem focussed showing
enhanced problem solving and decision making capacity. In a study conducted in Vietnum by Bach Xuan Tran (15) significant
difference in the quality of life scores was noticed in Domain V (Environment) which was also observed in the present study. This
suggests that educated patients had relatively better quality of health services and good accessibility to it.
Table VII shows that the quality of life score in Domain IV (Social Relationship) was highest in married people with a score of
13.4176 (±2.47). This was followed by those who were single with a score of 12.44(±2.55). The score was 12.17(±2.89) for widowed
people and 11.50(±2.12) for the divorced people. The lowest score that is 10.2857(±4.11) was found among those who were separated.
This shows that there is a significant difference(p<0.05) in the quality of life score in Domain IV (Social Relationship) in relation to
the marital status of the respondents. Thus it can be said that, married people had a better quality of life showing that the support of
spouse and a better sex life helps in improving the overall quality of life. Family support appears to be the most important source of
social support.
The present study showed that HIV/AIDS affects the quality of life of the patients. This will help to plan out further
interventions so as to improve their quality of life and to meet the needs, thus enabling them to meet their daily responsibilities and
duties towards their family and society. Also it will help to initiate further research to explore the identified and unidentified needs of
patients living with HIV/AIDS.
Conclusion
HIV/AIDS affects the quality of life of the people, not only physically, but also psychologically, socially and spiritually. The
comparative statistics of various domains showed better quality of life with regards to Domain III (Level of Independence), and poor
quality with regards to Domain VI (Spirituality/Religion/Personal beliefs).
It can be concluded that gender played no role in the quality of life scores of various Domains. People with higher educational
status were found to have better quality of life in Psychological and Environment domain. Married people were found to have better
quality of life scores in Social Relationship as compared to single, widowed and separated.
The present study showed that HIV/AIDS affects the Quality of life(QOL) of the patients, and as such, there is an urgent need
for strengthening the existing interventional programmes which will help to improve the QOL. Also further studies should be initiated
to determine more factors affecting various domains and thereby assessing the quality of life of people living with HIV/AIDS.
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Summary
HIV patients often experience a decline in Quality of Life (QOL) not only physically, but also psychologically, socially and
spiritually. Understanding such factors will help to establish better social services to address multidimensional issues related to quality
of life in these patients. With this background, an observational, cross-sectional study was conducted from May to July 2013, in the
outpatient department of the Anti-Retroviral Therapy (ART) Clinic at MGM Medical College and Hospital, Kamothe, which is a
tertiary care Hospital in Navi Mumbai. The study was carried out to assess the Quality of Life (QOL) of patients living with
HIV/AIDS using WHOQOL-HIV BREF(3) Scale and its relation to various socio-demographic factors.
150 HIV positive registered patients who were regular attendees at the ART Clinic were included in the study. The respondents
were explained about the objectives of the study and were assured of confidentiality. A written informed consent was obtained from
all the respondents. They were interviewed personally using a structured questionnaire (WHOQOL-HIV BREF(3))to assess the Quality
of Life (QOL) of patients and to collect socio-demographic information. Data was collected on day-to-day basis, compiled and
analysed and statistical procedures were carried out.
In the present study, out of 150 respondents, 70 (46.7%) were males and 80 (53.3%) were females. The mean age of the
respondents was 40.16(±8.762). With regards to educational status, 41(27.3%) were illiterate, 71(47.3%) received primary education,
23(15.3%) received secondary education and 15(10.0%) received tertiary education. As per the marital status, majority of the
respondents were married, i.e. 91(60.7%) followed by 41(27.3%) who were widowed. This was followed by 9(6.0%) patients who
were single. 7(4.7%) of the patients were separated and only 2(1.3%) were divorced.
The study showed that the mean score was highest for Domain III (Level of Independence) that is 14.17(±2.42), closely
followed by Domain I (Physical) which had a score of 14.11(±2.38), then Domain V (Environmental) where the mean score is
13.29(±1.84). This is followed by Domain IV (Social Relationship) where the mean score comes to 12.85(±2.77), then Domain II
(Psychological) with the score of 12.73(±2.22). The lowest mean score was observed in Domain VI (Spirituality/Religion/Personal
beliefs) with 12.11(±1.86). No significant difference was noticed in the quality of life scores of various Domains in relation to the
gender. The study showed that there was a significant difference (p<0.05) in the quality of life scores in Domain II (Psychological)
and Domain V (Environment) with respect to the educational status. Also there was a significant difference(p<0.05) in the quality of
life score in Domain IV (Social Relationship) in relation to the marital status of the respondents. Thus it can be concluded that gender
played no role in the quality of life scores of various Domains. People with higher educational status were found to have significantly
better quality of life in Psychological and Environment domain. Married people were found to have significantly better quality of life
scores in Social Relationship as compared to single, widowed and separated.
The present study showed that HIV/AIDS affects the quality of life of the patients, and as such, there is an urgent need for
strengthening the existing interventional programmes which will help to improve the QOL and will enable to better allocate limited
available resources and address the social welfare needs of the patients. Also it will help to initiate further research to explore the
identified and unidentified needs of patients living with HIV/AIDS.
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INFORMED CONSENT FORM

I ……………………………………………………………………………………………………………………..
Resident of ………………………………………………………………………………......................
Have been explained the aims and objectives of this study on “Assessing the Quality of Life
of HIV/AIDS Patients attending Anti-Retroviral Clinic : A Cross-sectional Study“ and I
hereby give consent for partici

Date :

Signature/Thumb impression
Of the Study Subject
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Abstract- Delusional Zoopathy is a disorder of perception
alongside a delusion. Patients believe that there is an animal inside
their body that they can feel moving inside. Delusional infestation,
delusional parasitosis and Ekbom’s syndrome are the other names
by which it is known. While existing literature reports the
condition as a monosymptomatic disorder affecting mainly the
skin or the intestines and involving mostly worms or smaller
parasites. While both ICD-10 and DSM-5 categorize it under
delusional disorders, delusional Zoopathy is yet to be categorized.
Here we describe a rare case of delusional Zoopathy occurring
secondary to schizophrenia.
Index Terms- delusional Zoopathy, schizophrenia, delusional
infestation, delusional parasitosis.

I. INTRODUCTION

D

elusional Zoopathy is an unusual and distinctive form of
hallucinosis. It takes the form of a delusion while still having
a hallucinatory component. Fish exemplifies one such case where
the patient is deluded that there is an animal crawling inside his
body along with an hallucination where the patient feels it moving
inside his body(1). In some cases, it has been found to be associated
with an organic disorder. Reports of such cases are scanty across
the world. Here we report one such case of delusional Zoopathy in
a patient diagnosed with schizophrenia.

II. THE CASE HISTORY:
A 19 year old female student presented to our OPD in
September, 2019 with complaints of withdrawn behaviour,
muttering, giggling and laughing to self, irritability and increased
anger, disorganization, gesturing, physically abusive behaviour,
poor functional status, refusal to eat since 3-4 years and increased
since 5-6 months. The symptoms started after she didn’t perform
as per her expectations in her 10th board examinations. Withdrawn
behaviour was noticed first; she would prefer to remain in
isolation, had to be coerced into studying or going for her classes.
She eventually developed irritability and increasing anger,
manifesting at very minor provocations followed by disorganized
behaviour-tearing up clothes, throwing away books and copies for
no justified reason. Her symptoms increased and unprovoked
physical assaults on her family members developed. Family

members took a private consultation; she was started on
risperidone 6mg, aripiprazole 15mg and sodium valproate 600mg
in divided doses along with trihexyphenidyl 2mg which was
continued for about 1½years with good compliance. Her
irritability and anger had somewhat reduced but she continued
being withdrawn, with impaired personal judgement. The patient
subsequently developed amenorrhea and had consulted local
physician for the same, following which menstruation resumed.
However, while still continuing on medicines, symptoms of
talking to self, muttering, inappropriate laughing and giggling
resumed. Following this, family members took another private
consultation in December, 2017 and she was given aripiprazole
10mg, olanzapine 10mg, trihexyphenidyl 2mg but there was no
response. Previously remitting symptoms reappeared like
disorganization and gesturing. She was subsequently started on
risperidone 4mg, olanzapine 15mg, sodium valproate 600mg in
divided doses. Medicines were continued with good compliance
for another 1½years with partial improvement of symptoms. Due
to financial difficulties, she could not continue medicines.
Subsequently, she developed ambivalence and gesturing and
symptoms continued to increase. She also had amenorrhea for
3months at the time of presentation.
History of a suicide attempt by her younger brother is
present. She also had a history of bedwetting till about 13years of
age, which apparently resolved spontaneously thereafter. No past
history of major medical/surgical illness and no history of any
substance abuse. Premorbidly, she was a slow-to-warm-up child.
On mental status examination, she was found to have
increased psychomotor activity, with irritable affect, inappropriate
laughing and giggling at times, along with gesturing. She would
move her arms around the back of her head as if trying to chase
something out of her ears. Sometimes she closes her ears with her
hands. She had a delusion that there were two cats inside her heada black female cat in the left side of her head and a white male cat
inside the right side of her head. She further elaborated that the
female cat keeps disturbing her and talks to her in her own voice.
The cat commands her not to speak whenever she wanted to say
something. The patient herself would also try to stop the cat from
speaking to her by asking the cat aloud to shut up or sometimes,
try to bang the side of her head in an attempt to throw the cat out
of her ear. She also said that the male cat would play music with a
damaru (a small two-headed drum) all day and despite trying to
stop the cat from playing the music by verbally commanding or
banging her ears with her hands, she would be unable to. She was
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convinced that both the cats had entered her head through each of
her ears, and the female cat was the same as the one she had once
seen as a 12year old child at a hotel, near a washbasin. She also
could hear the cat talk to her in her own voice in her mother
tongue. Her test judgment was intact, but social and personal
judgement was impaired and insight was grade 1.
She was advised hospitalization and was started on
haloperidol 10mg along with promethazine 100mg in divided
doses parenterally. Biochemical and radiological investigations
were found to be within normal limits. Blood counts were normal
and EEG was normal. Thereafter she was started with olanzapine
20mg orally along with 5mg of aripiprazole, keeping in mind the
risperidone induced amenorrhea. Menstrual cycles resumed but no
significant response was noted with regards to psychopathology.
Adequate trials of risperidone, olanzapine, aripiprazole were given
with only partial response. Patient was planned for modified
electroconvulsive therapy (ECT). 7 ECTs were given. However,
no satisfactory response was noted, and she was then started on
clozapine, initially started on low dose and then built up to 300mg
in two divided doses. She was then planned on amisulpride as addon to clozapine. She was then given amisulpride 200mg starting
initially with lower doses. Trihexyphenidyl 2mg was added to the
treatment regimen. Satisfactory response was noted and
symptomatology improved. She was discharged on these
medications.

III. DISCUSSION:
Delusional Zoopathy is more a form of visceral
hallucination with an accompanying delusion that an animal is
moving around one’s body, without any medical/microbiological
evidence. The core features include a rigid belief against all
medical evidence that they are infested and abnormal sensations
“as if” infectious agents evoke them (using descriptions like
crawling, biting, leaving marks, building nests)(2). It is also known
as delusional infestation, delusional parasitosis, Ekbom syndrome.
It is often associated with organic causes like tumors involving the
thalamus (Casey and Kelly, 2007) and may occur secondary to
schizophrenia, substance use disorder involving mostly cocaine,
methamphetamine,
tetrahydrocannabinol,
alcohol,
methylphenidate, etc. Multiple case reports on delusional
parasitosis as a single symptom have been noted worldwide.
DSM-5 has classified delusional parasitosis under delusional
disorder-somatic type and as per the tenth revision of the
International Statistical Classification of Diseases and Related
Health Problems (ICD-10), it is classified under persistent
delusional disorder. However, delusional zoopathy remains to be
included.
Mitra et.al. reported delusional zoopathy manifested due to
psychosis induced by cannabis (3). The patient had a hallucination
that a mole was moving around inside his abdomen along with a
delusion that the movements are caused by the mole in his
abdomen. He was managed with olanzapine 20mg per day with
complete abstinence of cannabis, and symptom resolution
occurred in 2weeks.
Laupland and Valiquette(4) reported in their review that
delusional infestation can be primary and secondary to underlying
psychiatric illnesses like schizophrenia, depression, alcohol abuse,
cocaine abuse, methamphetamine abuse, and cannabis abuse. It
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was noticed that patients with delusional infestation presented
with symptoms involving the skin primarily, but a wide variety of
organs may be involved. Common therapies that were noted in the
article include risperidone, olanzapine, aripiprazole with
improvement beginning in 1-2 weeks, and maximum
improvement noticed in 3-10weeks. Remission is expected to
occur in 75% patients with 25% patients having a chance to
relapse.
When occurring secondary to schizophrenia, the delusion of
infestation is usually bizarre-involving some animals being
planted inside them, often starts early in life and will be
accompanied by other schizophrenic symptoms with a blunted or
flat affect (2).
Another report by Alam et.al. (6) discusses an 18 year old
male complaining of a pricking and crawling sensation at the back
of his head, which he attributed to worms that entered his brain
when he washed his face and head, along with other complaints of
excessive worrying and decreased social interaction, with a
delusion of infestation in thought. He was diagnosed with
delusional disorder-somatic type as per DSM-5 and treated with
risperidone 6mg in two divided doses along with trihexyphenidyl
4mg in two divided doses but with no response.
One report by Ozten et. al. (7) accounted about a 70 year old
woman complaining of feeling large worms moving inside her
body along with weight loss, restlessness, palpitations, sweating,
bilateral fine tremors of upper extremities and intolerance to heat.
She was diagnosed with delusional parasitosis secondary to
hyperthyroidism and was managed with pimozide 4mg/day along
with levothyroxine sodium 100 μg/day, and later once symptoms
improved, pimozide was tapered to 2mg/day. However, it is
currently not approved as a first line of management due to risk of
extrapyramidal symptoms and QTc prolongation.
Discussions are yet to yield a definite mechanism behind the
psychopathology of delusional zoopathy. In conjunction with this,
there is a dearth of case reports of delusional zoopathy secondary
to schizophrenia.

IV. CONCLUSION
While case reports covering delusional infestation as a
monosymptomatic illness or secondary to substance abuse are
many, report of delusional zoopathy occurring secondary to
schizophrenia are still trying to find its way into the psychiatric
literature. Most case reports suggested the use of atypical
antipsychotics like risperidone, olanzapine, aripiprazole in the
management of delusional infestation, while one report reveals the
use of pimozide. Our case, being a chronic schizophrenia with
delusional zoopathy, was refractory to risperidone, olanzapine,
and aripiprazole as well as ECT and responded well with clozapine
and amisulpride. Along with appropriate pharmacotherapy,
psychoeducation and providing psychosocial support goes a long
way in helping with understanding of the illness as well as
compliance and consistent response.
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Abstract- Foot is the most distal part of lower extremity kinetic chain and has an important role in standing, walking. The alignment
of foot has an effect on the lower extremity, pelvic girdle and spine in the closed kinematic chain. The disturbances in foot posture
alignment could result in structural and functional deficits in lower extremity. Young adults leading an active life are prone to injuries
of the lower extremity if the alignment is altered.
Method: 58 young healthy adults within age group of 18-35 yrs categorized into 2 groups, pronated feet and normal feet based on
Brody’s Navicular drop test. The Q angle, LLI and TKI were assessed using goniometer and flexi curve respectively.
Conclusion: The result showed that pronated feet affect the lower extremity and spinal alignment. The Q angle, LLI and TKI was
found to be increased in pronated feet than normal feet.
Index Terms: Hyperpronation, Lumbar lordosis index (LLI), Navicular drop test, Quadriceps angle, Thoracic kyphosis index(TKI)

I.

INTRODUCTION

In human body, combination of several joints connecting successive segments constitutes a kinetic chain. Understanding the
biomechanical structure of each part of the body is important for preventing and treating the musculoskeletal system. The foot forms
the important part of the kinetic chain to move the body forward and maintain balance by supporting body weight.1 Normal
biomechanical link of the lower extremity can be disturbed as a result of abnormal position of the foot. In closed kinematic chain,
subtalar joint pronation is associated with adduction and plantarflexion of the talus as well as calcaneal eversion.2 these changes in the
foot posture may lead to alterations in knee alignment and spinal alignment.
The knee complex is the next important part of the closed kinematic chain as it is a link between the ankle and pelvis. In the knee joint
quadriceps angle is the most important factor and it is defined as, the angle formed by the line from anterior superior iliac spine
(ASIS) to the patella center and a line from patella center to the tibial tuberosity. Q angle of 10-15 degree considered as normal.3 Foot
pronation causes internal rotation of tibia which results in valgus at knee joint. This valgus at the knee joint may predispose
individuals to injuries caused by abnormal quadriceps forces acting on the knee joint. Excessive angulation may predisposes the
individuals to injuries to the knee joint caused by the abnormal quadriceps forces acting at the knee and patellofemoral joints.4
Pelvis is an important component of postural alignment. It acts as a key segment between lower extremities and spine. Spine is
responsible for anatomic connection and transmission of forces between lower limbs and upper body.5 The bilateral presence of
excessive calcaneal eversion generates internal rotation of the hips, and consequently, may lead to increased pelvic anteversion and to
the presence of lumbar hyperlordosis. Thus, the presence of excessive calcaneal eversion may be related to the occurrence of
pathological conditions of the lumbar spine.2Thoracic kyphosis is the sagittal plane curvature between the T1 and T12 vertebral
bodies. Excessive thoracic kyphosis has been linked with range of musculoskeletal problems including shoulder pain and cervical
pain.3
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Many studies have described the relationship between correlating components on the lower extremity factors such as tibial torsion,
femoral anteversion, pelvic inclinication in normal individuals but not many have taken into account the effect of foot pronation on
spine and lower extremity alignment in standing position. Hence the purpose of this study is to find out the effect of foot pronation on
lumbar lordosis, thoracic kyphosis and Q angle.
II.

RATIONALE OF STUDY

Foot has an important role in standing, walking and providing support to maintain balance of the body. The alignment of foot has an
effect on the lower extremity, pelvic girdle and spine in the closed kinematic chain. The disturbances in foot posture alignment could
result in structural and functional deficits in lower extremity. Pronated foot may disturb the normal foot structure and function. It is
characterized by decreased medial arch, talus adduction, medial rotation, calcaneal eversion and forefoot adduction. These changes in
the foot posture may lead to alterations in spinal alignment and knee alignment.
In closed kinematic chain, foot pronation causes internal rotation of tibia which results in valgus at the knee. Tibial internal rotation
causes femoral internal rotation consequently increased pelvic anteversion. This valgus at the knee joint may predispose individuals to
injuries caused by abnormal quadriceps forces acting on the knee joint. These postural changes of lower extremity may lead to
changes in pelvis and enhance the risk of low back pain. Therefore understanding the biomechanical structure of each part is
important. Thus the objective of this study is to compare the effect of foot hyperpronation on lumbar lordosis and thoracic kyphosis
and Q angle.
Young adults leading an active life are prone to injuries of the lower extremity if the alignment is altered. Thus it is important to
create a awareness about the pronated foot posture and its effect on spine and lower extremity to prevent injuries.
III.

METHODOLOGY AND DATA COLLECTION

Approval was obtained from the ethics committee prior to commencement of the study. The study was explained to all participants
and Informed consent taken from all subjects. The research was carried out at Research lab of K.J Somaiya College of physiotherapy.
It was a Cross-sectional, analytical study with the duration of 6 months. 58 healthy young adults both male and female were tested for
Brody’s Navicular drop test for both the feet and were divided into two groups based on the values of navicular drop i.e. if navicular
drop was 2mm to 6mm then in Group A- the normal feet group and if the value is more than 6mm then in Group B- pronated feet
group. . The sample size was calculated based on a parent article and power fixed at 80% and confidence interval at 95%.
Inclusion criteria – (i) Healthy young adults in the 18 to 35 age group. (ii) Subjects giving written consent.
Exclusion criteria – (i) Recent musculoskeletal injuries of lower limb and spine (within 1 year of participation in study). (ii)
Neuromuscular impairment or congenital musculoskeletal anomalies. (iii) Athletic or regular physical exercise.
The quadriceps angle was measured using goniometer in standing position. Thoracic kyphosis index and Lumbar lordosis index were
calculated using flexicurve in standing position.

Figure No. 1: flow chart of a study
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TEST PROCEDURE:
a.

Q angle measurement: Q angle was measure in standing position. It is measured in standing so that normal weight bearing
stresses were included. The angle was obtained by ensuring that the lower limbs are at a right angle to the line joining to the
ASIS. The foot is placed in neutral position. The q angle has the ASIS, midpoint of patella and the tibial tubercle as standard
anatomical landmarks. The anatomical landmarks was located through palpation and then marked by the marker. With the
pivot of the goniometer place on the midpoint of patella, the stationary arm on the line joining the ASIS to the midpoint of
patella, and movable arm is place over line joining tibial tubercle to the midpoint of patella. The angle thus form between
two arms of goniometer was measured as the Q angle. Angle was measured in right and left feet. It was measured in
degrees.6

Figure No.3: Q angle measurement

Figure No.4: Measurement of TKI & LLI

b.Assessment of LLI and TKI: The subject was in the relaxed standing position. First the anatomical bony landmarks was
mark as C7, T12, L1, S1, and S2 by the examiner. A flexicurve of 60cm is used for the assessment of lumbar spine. This
flexicurve was place on the dorsal aspect of the spine i.e. on the spinous process of Thoracic and lumbar spine and shape to
fit the contours of these spinal curves. The instrument was carefully remove and trace onto a graph paper. A vertical line
drawn to join the C7 and S1 landmarks. Calculation was perform for the kyphois and lordosis index as
Index = width/ length*100.

Figure no.5 - Flexicurve Measures
A rular with 1/10th cm markings was used to measure the length and width of each segment.7,8
IV.

RESULTS AND ANALYSIS

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10268

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

564

Data was entered using MS Excel 2010 and analyzed using Graph pad instat software version 3.1. The Kolmogorov and Smirnov test
was used to test for normal distribution of the data. The unpaired t test and Mann Whitney U was used for normally and not normally
distributed data respectively. P value of <0.05 was taken as statistically significant.

COMPARISON OF Q ANGLE (RIGHT SIDE) BETWEEN THE TWO GROUPS:
TABLE NO.1:
N=58

MI
N

MA
X

MEDIAN

MEA
N

SD

TEST

P- value

NORMAL
FOOT

10

18

14

13.41

2.163

MannWhitne
y

<0.0001

FLAT
FOOT

12

20

18

17.06

Significant

2.329

COMPARISON OF Q ANGLE (LEFT SIDE) BETWEEN THE TWO GROUPS:
TABLE NO.2:

N=58

MIN

MAX

MEDIAN

MEAN

SD

TEST

P- valve

NORMAL
FOOT

10

18

14

13.41

2.163

Mann-Whitney

<0.0001
Significant

FLAT
FOOT

12

20

18

17.06

2.329

COMPARISON OF THORACIC KYPHOSIS INDEX BETWEEN THE TWO GROUPS:
TABLE NO.3:
N=28
Normal
foot

MIN
4.68

MAX
7.95

MEDIAN
7.56

MEAN
7.95

SD
2.31

Flat foot

7.14

10.65

10.7

10.65

1.52

TEST
Unpaired ttest

P- value
<0.0001
Significant

TEST
Unpaired ttest

P- value
<0.0001
Significant

COMPARISON OF LUMBAR LORDOSIS INDEX BETWEEN THE TWO GROUPS:
TABLE NO.5:
N=28
Normal
foot

MIN
10

MAX
33.3

MEDIAN
21.4

MEAN
22.2

SD
5.269

Flat foot

16.1

38.4

28.8

28.9

5.688
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DISSCUTION AND CONCLUSION

The present study was undertaken to assess the effect of pronated foot on the lower extremity and spinal alignment. Quadriceps angle,
thoracic kyphosis index and lumbar lordosis index was assessed in healthy young adults. The quadriceps angle (on the right side and
left side) was increased in the pronated feet group and the results were statistically significant. These findings are supported by the
study carried out by Sam Khami, Gali Dar et al. They studied in standing, induced foot pronation was coupled with internal rotation
of the tibia, femur and anterior pelvic tilt. Foot hyperpronation initiates kinetic chain reaction and tibia and femur acts as a mediator
producing anterior pelvic tilt while standing. 10 The alteration in Q angle leads to imbalance between vastus medialis and vastus
lateralis causing various abnormalities. MOHSEN MAKHSOUs et al in their study on patello femoral pain syndrome(PFPS)
reported that net force on the patella directed too laterally in PFPS patients causing patellar maltracking in the femoral groove.
Imbalanced torque contribution from VMO, VML AND VL in PFPS is related to tightness of the lateral structures and changes in Q
angle.11 Knee malalignment i.e. lower or higher Q angle has an effect on anatomical cross sectional area (CSA) of total quadriceps
muscle and its individual components. Studies show that higher Q angle (>15) has low CSA of the entire quadriceps. (VM, VL and
VI).12As a consequence of these changes in the Q angle the femur rotates internally at the hip joint compressing posterior aspect of
pelvis. In order to regain the postural balance the trunk moves anteriorly and shifts the center of mass anteriorly. This changes force
the pelvis to tilt anteriorly in the sagittal plane.13 Study done by Ju-Eun LEE, Ga-Hyeon Park, noted that rarefoot varus in the flat
foot causes abnormal kinetic sequence between tibia and femur leading to increases the Q angle. Flat feet alter the tension in the
muscles around foot and fascia and increase the internal rotation at hip joint and lumbar lordosis. EMG activity showed that flat feet
had lower activation of VM,AH while higher activation of VL muscle suggesting increase lateral forces at the knee.14
The posture of the feet has an influence on spinal alignment too i.e on lumbar lordosis and thoracic kyphosis. The result of the present
study showed that subjects with pronated feet have statistically significant increase in lumbar lordosis index. The change in thoracic
kyphosis index was less significant in pronated feet subjects. Greater mean difference was observed in lumbar lordosis index as
compare to thoracic kyphosis index. Mohammad Sadegh Ghasemi et al reported that pronation of the subtalar joint causes medial
downward movement of the talus and internal rotation of tibia affecting knee joint function. Internal rotation of hip joint lead to
anterior pelvic tilt. As the pelvis is connected to the spine at sacroiliac joint, anterior tilt increases the lumbar lordosis. These changes
shift line of gravity at a greater distance from optimal position. Extension movement in lumbar spine increases to maintain the lumbar
lordotic curve. Further to maintain the head over sacrum the posterior convexity of thoracic curve increases and becomes kyphotic.15
The alterations in the spinal curvatures have effects on the trunk area either internally or externally. Mattox et al studied the
Variations in spinal curvature which may alter these vector forces and possibly potentiate the development of pelvic organ prolapse.
These observations underline the importance of taking into account the abnormal changes in spine curvature in subjects with pronated
foot.16
In the present study statistical significant difference was observed in all of the three outcome measures (Q angle, lumbar lordosis
index and thoracic kyphosis index) which showed that pronated foot posture alter the kinetic chain. This may predispose the
individuals to lower extremity injuries and spine injuries. Considering these findings of the study in subjects with pronated feet
alignment of lower extremity and spine assessment is very crucial.
VI.

CONCLUSION

The present study concluded that, pronated feet affect lower extremity and spinal alignment. The quadriceps angle, lumbar lordosis
index and thoracic kyphosis index was was found to be increased in subjects with pronated foot.
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Abstract- The purpose of this paper was to critically examine the scholarship of the marketing discipline and profession in Kenya. The
paper empirically analyses secondary literature and scholarly articles related to scholarship in the marketing field. From the results, it
is clear that several challenges are facing marketing scholarship in the country. Specifically, the declining number of marketing
scholars and lecturers mainly attributed to leaning institutions concentrating on research and neglecting the teaching aspect. The
results provided are not exhaustive and therefore there is need for further research preferably primary descriptive study on the subject
in order to shed more light.
Index Terms- Scholarship, Practice, Teaching, Research

I. INTRODUCTION

I

n order to understand scholarship in marketing, we start by discussing the different fields in marketing as observed by (Johnson,
2020). The American Marketing Association defines marketing as “the activity, set of institutions, and processes for creating,
communication, delivering, and exchanging offerings that have value for customers, clients, partners, and society at large." Many
fields overlap into different categories. According to Iñaki (2002) the scope of marketing is unquestionably broad. Often included are
diverse subject areas such as consumer behaviour, pricing, purchasing, sales management, product management, marketing
communications, comparative marketing, social marketing, the efficiency/ productivity of marketing systems, marketing ethics, the
role of marketing in economic development, packaging, channels of distribution, relationship marketing, marketing research, societal
issues in marketing, retailing, wholesaling, the social responsibility of marketing, international marketing, brand equity, commodity
marketing, and physical distribution. Centobelli, Cerchione, and Esposito (2017) noted that not all writers would include all of the
topics under the marketing caption. However, majority would disagree as to which topics should be excluded.
Scholarship in marketing field is an area that is gaining attention due to the declining number of scholars and professionals in the field
over the years. This paper therefore looks at the scholarship of marketing discipline in Kenya and makes recommendations for future
improvements.

II. SCHOLARSHIP OF THE MARKETING DISCIPLINE
Marketing as a field of study requires that academicians balance three important elements, research, teaching and service to the
academy. The focus on each of these important segments of academics is relative and will always depend on one’s institution or
academic regulatory bodies (Obilo & Alford, 2015). For example, in Kenya, the Commission for university education (CUE) has put a
general guideline on priority areas for academic staff in public universities with professors being required to do more research and less
teaching while junior academic staff like lecturers doing more teaching than research.
Table 1: CUE summery of relative Weighted Points for different cadre of Academic staff

Areas of contribution

Research and publications
Teaching and instruction
Professional/Consulting/Industry

Relative Weighted points
Lecturer/
Senior Lecturer/
Research Fellow
Senior Research
Fellow
40
50
30
25
10

Associate
professor

Professor

60
20
10

65
15
10
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Administration/Responsibility
20
Community Engagement/Other contributions
10
Total score
100
Source: (Commission for University Education, 2014)

568

10
05
100

05
05
100

05
05
100

It should however be noted that the guidelines have since been nullified a court ruling which concluded that not all stakeholder were
consulted (Wanzala, 2019). Research on training doctoral marketing students to teach has bemoaned the lack of formal training in
graduate programs. Marketing discipline in particular has always fallen short of ensuring quality teaching in business schools (Roach,
Milkman, & McCoy, 2014). Obilo and Alford (2015) while examining the academic discipline of marketing noted that there had been
a lot of emphasis on research in the expense of teaching. According to Johnston, Milkman, and McCoy (2013) faculty members are
being pressurized to do research and publish in top academic journals. This has also been the case in Kenya where the over emphasis
on research has created an academic gap with the relative number of graduates in marketing dropping according to reports of most
universities. Doctoral program in Marketing has also not been a success story in Kenya and other parts of the world. This is evident by
an examination of US doctoral education in marketing by Griffith (1997) who discovered that there has not been enough focus on
training marketing doctoral candidates as educators since teaching has been reduced to secondary endeavor. In Kenya the evidence of
few PhD holders in marketing is seen when some universities due to scarcity are forced to borrow or outsource lecturers from other
universities or even the few in corporate world. This though the considerations are more economic it goes against the general trend in
other fields where scarcity in number of lecturers has been more about availability of capital for recruitments rather than availability of
qualified lecturers to be recruited.
The table 2 below was developed from respective university official graduation lists indicates that in the last two years only 17 people
have graduated with doctoral degrees in marketing from the four big public universities in Kenya. This is a clear indication that very
few students are undertaking marketing as an area of specialization in Kenyan Universities as compared to other areas like Finance,
Strategic management and Supply chain management a trend also observed by
Table 2: Doctoral graduants in marketing over the last four graduation ceremonies from the four big public universities.

2nd 2019 graduation ceremony
1st 2019 graduation ceremony
2nd 2018 graduation ceremony
1st 2018 graduation ceremony
Total
Source: Author, 2020

University
of Nairobi
(59th - 62nd
Graduation)
1
0
2
2
5

Moi
University
(36th - 39th
Graduation)
4
0
1
0
5

Kenyatta University
(44th - 47th
Graduation)
0
1
0
1
2

Jomo Kenyatta University
of Agriculture and
Technology
(31st - 34th Graduation)
0
1
3
1
5

Totals

5
2
6
4
17

The success of scholarship in marketing lies in the training of more doctoral students who could become future professors to continue
training in the field (Johnston, Milkman, & McCoy, 2012; Lusch, 1982). Most countries have marketing doctoral curricula’s that do
not emphasize teaching skills as one of the units for doctoral programs. Other countries should emulate the US where standards for
accrediting doctoral programs includes preparation for teaching responsibilities in higher education for those students who expect to
enter teaching careers as one of the goals normally included in a doctoral program. The Association to Advance Collegiate Schools of
Business (AASCB ) which is one of the doctoral studies accrediting bodies in US has set standards which require faculty to emphasize
teaching effectiveness in their careers including making learning and pedagogical contributions to remain academically qualified
(Asmawi & Sujanto, 2018; Goulet, Lopes, & White, 2016).
Despite of the above underpinnings, research is quite essential for any academic field including marketing and in my opinion all the
facets of scholarship should be given equal priority. The advocates of marketing as a science like Bartels pointed out that without
research the marketing discipline cannot grow beyond theory. Johnston et al. (2013). Research brings out the scientific element of
marketing scholarship. According to Levy (2018) marketing should be viewed as a science that has its applications. Levy uses the
academic tree metaphor to demonstrate his view. The root of the academic tree is the research and doctoral programs, the trunk is the
masters carrying the direction to the world of action and the most visible part is the foliage and leaves where undergraduate programs
and service to the public provides knowledge to the everyday work life.
III.

CHALLENGES OF SCHOLARSHIP IN MARKETING DISCIPLINE

A. Motivation
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Motivation is a very important component in any profession. Many scholars are tempted to conclude that most professionals with
marketing major have not been compensated adequately compared to other disciplines. Bacon (2017) in his work, “Revisiting the
Relationship Between Marketing Education and Marketing Career Success” noted than an undergraduate degree in marketing was
positively related to income in marketing jobs, but surprisingly, respondents with some non-marketing majors earned about the same
as marketing majors in marketing jobs. Satisfaction with a marketing career was not significantly related to academic major. The
income regression model explained 30% of the variance in marketing income, but also indicates that most of the variance in marketing
success is not explained by education. It’s in our opinion that this is also the case in Kenya. Most of the marketing office holders in
many Kenyan organizations are not marketers by profession. This disadvantages the genuine marketers who have gone through the
lengthy academic ladder.
B. Cheating
Cheating or what other scholars refer to as academic dishonesty has been a major impediment in the growth of marketing academia
just like any other field of study. Beckman, Lam, and Khare (2017) postulated that cheating is the biggest problem in higher
education. Marketing academic and non-academic articles, thesis and dissertation plagiarism is on the rise but can’t be detected easily
since, determining how many students and scholars cheat is difficult to figure out precisely as most data comes through self-reporting,
and it is likely that students and scholars do not want to advertise their cheating, making measurement difficult. Whitley (1998)
reviewed 46 studies conducted from 1970 to 1996; the range of the number of students engaging in academic dishonesty was from 9%
to 95% across the different samples. The mean across the samples was 70.4%. This mean is similar to the number found by Kidwell,
Wozniak, and Laurel in their 2003 study, where students self-reported any academic dishonest activity that they had participated in
more than once (Miller, Murdock, & Grotewiel, 2017; Shin, Aiken, & Aleccia, 2017). According to that measure 74.5% of students
are cheaters. Those who only cheated once were not included because they are less of a threat to the academic community.
Furthermore, students also reported to more frequently cheating in forms that they considered less serious such as collaboration and
plagiarism of small excerpts (Josien & Broderick, 2013). The advance in technology, and the increase in online class offerings, has
created new ways to engage in academic dishonesty for potential cheaters (Cole, Swartz, & Shelley, 2017; Farisi, 2013).
C. Cultural differences
Another factor posing a big challenge to the scholarship in marketing is cultural differences. At the highest level of education, most
Kenyan students are getting scholarships to study in other parts of the world. Likewise, some foreign students are also coming to study
in Kenyan universities this poses a danger of conflicting cultural practices that also affect academics. A good example to note is where
due to their culture, many Chinese students appear to embrace the tradition of rote learning with heavy emphasis on professorial
lecture and do not view classroom discussion and interaction as an important component of learning (Keith & Simmers, 2013).
Another major cultural factor that is affecting marketing scholarship is the individualistic tendency that was previously only exhibited
by scholars from western countries and now being experienced globally (Keith, 2013). Due to competition for recognition, power
among other factors scholars in marketing academia are not supporting each other as required. For example, they are concentrating on
individual research that could have otherwise been better handled in groups (Gill, 2017; Mittelstaedt, Kilbourne, & Shultz II, 2015).
In Kenya, just like many other countries, language barrier has been a major impediment for the development of marketing discipline.
For example, many students who perceive English as a second language, the English-speaking classroom may be a challenge. Their
lack of language fluency as well as the unique nomenclature used in a quantitative marketing research class may leave international
students feeling overwhelmed, frustrated and discouraged. A blended classroom environment where some interactions are internetbased may be more suited to the success of students whose native language is not English. One such group may be Chinese students.
According to Tee Ng and Tan (2010), classroom involvement is important for Chinese students to build interpersonal skills, generate
new ideas, foster creativity and encourage creative thinking.
D. Technically savvy generation
To add on, dealing with technically savvy generation is a big challenge to marketing researchers, teachers and consultants. Teaching a
new technically savvy generation requires innovation in learning delivery modes (Aviles & Eastman, 2012). New learning
environment should be active, collaborative, experiential, team based and as self-paced as possible. These techno savvy students need
time to reflect on the information and to determine why it should matter to them. Online learning is one such delivery mode that
facilitates a learning environment any time, any place where students can access instructional material in small chunks on their terms
and can replay portions as needed, something not possible in a live classroom (Aviles & Eastman, 2014). Online learning also offers
access to websites, videos, recorded guest lectures, Wikis, blogs, virtual marketplaces and online communities, all within the students
comfort zone (Collins & Halverson, 2018; Rennie & Morrison, 2013).

E. Marketing scholarship regulation
Lastly, the issue of marketing scholarship regulation has not been emphasized by governments. In Kenya, unlike the accounting
scholars who are required to be members of the Institute of Certified Public Accountants of Kenya (ICPAK) before they can seek
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10269

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

570

employment in academic institutions including lecturing, the marketing scholars are not given such conditions. For marketing
professionals in Kenya to start or do business, offer marketing services, or be recognized for their contribution in the marketing field,
they are not required to be members of Marketing society of Kenya (MSK). It has severally been said that anyone can be a marketer as
it is believed to be a profession with no requirements and thereby leading to the rise of so many unqualified practitioners. In the event,
that a non-registered marketer does anything damaging to the profession, then no recourse can be sought as they are not bound by the
association’s code of ethics. Even for those registered with the society, they are not completely bound to its standards as expulsion
from the association does not lead to exclusion from advancement opportunities such as getting employment or contracts or any legal
action (Munene, 2014; Mwaura & Bula, 2017).
Proponents of regulations hold that it is the only way of bringing order and control within a diverse field like marketing. Some support
full control through legislations that criminalize any violations while others propose partial control either through self-regulations or a
combination of both self-regulations and legislations. Concerns have been raised on each set of regulation but what marketing
practitioners and professionals are grappling with are the challenges of the overall regulations in the field. To start with, The mere fact
academics or policymakers claim that well intentioned regulation will protect consumers does not mean it actually will do so
(Koopman, Mitchell, & Thierer, 2014). Historical analysis of marketing regulation demonstrates, in practice, regulation does not
always live up to the normative goals of those who seek it in the “public interest.” This danger was well understood by one of the
original exponents of the public interest theory of regulation Arthur C. Pigou in 1920 (Koopman et al., 2014).
IV. CONCLUSION
Data on scholarship of marketing discipline especially in Kenya is very scanty. None the less, it is quite evident that marketing
professionals have been declining locally based on prior research findings on the subject. This is attributed to a number of scholarly
challenges among them learning institutions prioritizing research in the expense of teaching. It is therefore important to balance all the
facets of marketing profession in order not to limit marketing and render it in effective in the future. It is also important to note that
marketing scholarship scope is quite diverse and that’s why it is being treated as a science and can also contribute to the development
of other fields and supporting the society at large.
V. RECOMMENDATIONS
In order for marketing profession to attract more students, measures in law should be taken to ensure that it is mandatory for any
lecturer or practitioner in marketing is approved by one regulatory body, preferably he marketing society of Kenya. This will ensure
that the body keeps track of its members and protects their interests including their jobs. In addition, the government and all relevant
stakeholders should relook into university curriculums with the aim of ensuring that for the advancement of knowledge and research,
teaching Pedagogy is part of the doctoral training process. Lastly, Further research on the subject should be encouraged for the benefit
of knowledge and scholarship.
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Abstract- Optimal pipeline planning is an emerging problem of the
environment and economic development in uneven terrain areas
that requires the most sophisticated scientific methods of path
analysis. During the planning of the most suitable routes for the
pipeline, the topography, proximity to the road, settlement, water
resources, protected sites and other critical landmarks have always
acted as an important role as a constraint. With the Application of
Analytical Hierarchical Process, the suitability analysis to derive
the relative preferences of the different factors affecting the route
is achieved. The Least-Cost Path Analysis (LCPA) method
provides designers a way to find the cheapest technique to connect
two locations within a cost surface, which can be computed by
combining multiple criteria, and therefore by accounting for
different issues (environmental impact, economic investment,
etc.). This analysis used topography and functions related to the
slope, land use, and the cost data layers. The study found that the
pipeline should be kept away from the unnecessary slopes. LCPA
model is developed from the accumulated cost surface obtained
from the criteria and their applied weightages derived from the
pairwise comparison of the decision-makers' preferences. Finally,
suitable cost-effective pipeline routes namely the pipeline from the
refinery at Tema in the Greater Accra Region to Saltpond in the
Central Region (Tema to Saltpond pipeline), from Saltpond in the
Central region to Badukrom in the Western region (Saltpond to
Badukrom Pipeline), from Saltpond in the Central region to
Anyinam in the Eastern region (Saltpond to Anyinam Pipeline)
and finally from Anyinam in the Eastern region to Kubease in the
Ashanti regions (Anyinam to Kubease Pipeline) were created in
ArcGIS 10.4.
Index Terms- Geographic Information System (GIS), Pipeline,
Least-Cost Path, Multi-Criteria Decision Analysis (MCDA), Bulk
Road Vehicles (BRVs).

I. INTRODUCTION

F

ormerly, stakeholders in the Petroleum distribution industry
for the most part centered more around selecting the shortest
and most direct pipeline route for the distribution of petroleum
products. This is primarily to save costs on construction and other
capital expenditure reasons [1]. However, several other factors
apart from cost have to be considered in the route selection
process. Geophysical, environmental, political, economic, social,

and regulatory factors all have significant influences on the route
selection process [2].
Pipeline systems are very important for transporting gas, oil,
and petroleum products because they are the most cost-effective
way of moving fluid products over long distances [3]. The
significant impact of these transported resources on the national
economy and security makes it imperative to device reliable and
affordable methods to transport them [1]. Pipeline transport is
most predominant around the world and in the USA nearly twothirds of the ton-miles of oil get transported annually through a
network of more than two million kilometers of pipelines, in some
of the toughest terrains [4]. Determination of the shortest and most
uninterrupted and efficient route is a primary objective to
minimize fuel travel time and capital expenses since the distances
between the source of petroleum products and their destination for
energy transitions can traverse hundreds of miles with meandering
terrain [5].
Pipelines are the most efficient, cost-effective, and
environmentally friendly means of fluid transport [6], [7].
Transmission or trunk pipelines are examples of engineering
marvel requiring high project cost and long development periods
and operating life. Hence careful planning of their route can save
on cost, time, and operating expenses, ensure longer operational
life, and help prevent environmental fallouts. Geographic
Information System technology and the methodology of the leastcost path-finding are still at a probing stage. Some studies already
conducted highlight a similar trend of methodology enforced in its
executions as it is also implemented in this paper; for instance, a
study conducted by Saha established that the computer-assisted
methodology of route planning is quick in correlation with the
regular manual practice [8]. Feldman, Sandra C., et al. in their
study done in the Caspian Sea, the least-cost path resultant was
21% longer than the straight-line path between the source point
and destination point, but it gives rise to a reduction in
construction costs by 14% [9]. In the least-cost path pipelines
analysis to the Langkawi Island, Malaysia two scenarios are
presented; one based on a lesser value to paddy and the other based
on a lesser value to rubber. The resulting least-cost pipeline route
to Temoyong was from the Limbong reservoir was 9.12 km for
scenario 1 and Kuah town was from the Ulu Melaka reservoir 6.3
km from scenario 2. The study revealed that GIS can evaluate
suitable alternatives and visualize the results thus providing
options to the decision-makers [10]. S. Suleiman et al. by the use
of (GIS) grid-based approach generated three alternative routes
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with length 31.96km,27.93km, and 27.23km. The shortest path
comes out to be 27.73km which is obtained based on the equal
impact of land use/land cover, land slope, and soil class of the area
[11]. Hence it can be concluded that geographic information
system (GIS) optimal path analysis is proved to be well suited in
optimal route location in a short period of time which is
economical, it also provides the ability to the consultants to
provide several alternatives and compare such alternatives.
A Multicriteria Decision Analysis is based on using the best
approach to analyze multiple ways of arriving at a solution,
looking at the impact on cost, environmental, and social impact.
The AHP method is accepted as a powerful tool for MCDA to
solve complex decision problems [12]. Analytical Hierarchy
Process (AHP) is a quantitative method for ranking decisionmaking alternatives by developing a numerical score to rank each
decision alternative based on how well each alternative meets the
decision maker’s criteria [13]. The AHP is a decision-making
approach developed by Saaty in 1980. The process aids in the
solution of complex multiple criteria problems in several
application domains. In AHP, one constructs hierarchies, then
makes judgments or performs measurements on pairs of elements
[14], [15], concerning a control element to obtain ratio scales
which are then incorporated into the whole structure to select the
best alternative [16].
According to [7] there are three basic steps for considering
decision problems using AHP which includes;
1)
Construction of a structural hierarchy.
2)
Establishment of comparative judgments
3)
Synthesis of priorities.
In this modern development era the growth of cities will
equally spike up the request for petroleum products. However,
Ghana’s Petroleum Products distribution operations lack behind in
its transportation (pipeline routes) and available storage facilities
which go further down to obstruct the safe transportation and
consistent storage of oil and gas products, there are some pipelines
inside the country but not problematic on account that they run
from the refinery to Akosombo. Furthermore, the availability of
these pipelines running through to Akosombo though is no longer
enough now not only to prevent products shortage but also to stop
these Bulk Road Vehicles (BRVs) from transporting from the Oil
Refinery to other transport points since the operation of these
BRVs greatly contribute to the frequent accidents and congestions
on our highways.
The southern and mid part (being the Western, Central,
Ashanti, and some part of the Brong-Ahafo Regions) of the
country lack proper engineered pipeline transportation system.
Hence as stated above the operation of these BRVs is mostly
utilized in the distribution of petroleum products which mostly are
not efficient, safe, and convenient in transporting the products.
According to the 2010 world population census it's stated from the
census data collected in Ghana that the final results from the
regional breakdown shows, Greater Accra (16.3%) and Ashanti
(19.4%) regions had the greater share of the population while
upper East (4.2%) and Upper West (2.8%) regions had the smaller
share of the population [17]. This is to conclude that, the southern
and mid parts of the country have the largest occupancy ratio as
compared to the Northern part of the country. Therefore, the
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consumption of petroleum products is very high since there are
major factories, companies, agricultural, fisheries, and other
commercial operations which require high patronage of various
petroleum products.
The total available storage capacities as of 2019 for
petroleum products currently for Ghana are as shown in (figure 1)
below. But these are not enough to serve the whole country
especially the western-Central Regions and some part of the
Ashanti and Brong-Ahafo Regions where consumption of
petroleum products is high. This calls for an extensive pipeline
network and storage facilities to help in the distribution of refined
petroleum products to consumers across the nation.

Figure 1. Existing Storage capacity
Therefore, this study pursuits to address a progressive choice
using GIS in the direction of substituting the manual strategy in
pipeline routing to improve the least-cost pipeline path. Being one
of the scientific-analytical technology, Geographic Information
System (GIS) could integrate, store and analyze the spatial
correlation between diverse layers of spatial data to define areas
of suitability interest and enact a critical approach to develop a
pipeline route with the least-cost path GIS techniques [6], [18].
The term cost involves two things; time and expenditure. The time
explains the duration consumed for planning a route and it is
essentially the ability to consolidate and plan the time spent on
activities involved in determining the best routes from start to
finish. The result of the least costly time increased the
effectiveness and quality of the outcome. On the other hand, the
least-cost expenses explain the fact that the route should have
limited overheads in terms of crossing physical and man-made
hurdles within the vicinity of the study area. This helps to keep the
project on its tracks. Hence the problem is aimed to solve with
GIS-based Multi-criteria Decision Analysis (MCDA) to reach the
optimal pipeline route.

II. CURRENT RESEARCH
Over the last decade, numerous attempts have been made to
automate the route- planning process using Geographic
Information Systems (GIS) technology and Multi-Criteria
Decision Analysis (MCDA) [5]. A review of several papers put
forward that these methodologies are still being at a probing stage.
Yildrirm and Tomuralioglu in 2011, comparing the path-finding
method for oil and gas pipeline traditional procedure prove that
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the designed path by using GIS is 14% cheaper than the path
coupled with the traditional technique and also confirms GIS
software as more user friendly than other software [19]. During
the study conducted in Turkey on Optimization Model for pipeline
routing based on GIS and MCDA approach suggested at the end
of the study that the route defined using raster network analysis
techniques over the developed model reduces project cost by 23%,
pollutes the environment at a lower level, and is more appropriate
from a sociological perspective [20]. In some studies, current
routes have been optimized and the cost of routes selected by using
conventional methods (economic, social, and time costs) are
compared with the costs of the routes selected by using GIS-based
models [21]. The application of AHP in oil and gas pipeline route
selection has yielded tremendous results since it has transformed
traditional qualitative analysis to comprehensive qualitative and
quantitative analysis, constructs a trade-off between various
factors, and greatly reduces subjective factors [22], [23]. Also to
save time, money, effort, and fuel consumption during Selection
of Road Alignment Location in Kano-Nigeria, GIS and Analytical
Hierarchy Process ( AHP ) model results show that the Hybrid
theme LCP is the most economical, suitable, and has the shortest
travel distance of 37.31km [24]. An optimal oil pipeline route was
generated using GIS analysis and spatial modeling incorporating
multicriteria decision with environmental, engineering, technical,
and social factors being the key criteria [25].In comparing the
existing pipeline routes to the proposed pipeline routes for
Keystone XL, Nebraska state USA the least-cost paths accurately
detail routes that are amazingly similar and effective in providing
a path from the documented source and destination points within
Nebraska [26]. In addition to these researches conducted by [3],
[6], [27], [28], a variety of other studies have been performed to
choose the most suitable route between many routes or corridors
which replaces the traditional approach of route selection.
Different implementations have been carried out in these studies
using GIS techniques. Some routing experiments were also
performed using only one or a few of the important factors
influencing a selection of a pipeline path.

III. THE STUDY AREA AND DATASET
The study area as shown in (figure 2) falls within the mid to
the Southern parts of Ghana. Namely the Brong-Ahafo, Ashanti,
and Central and Western Regions. The average elevation is
relatively low, mostly between sea level and about 305 meters
(1,000 feet) [29]. Ghana has five major geographical regions. In
the southern part of the country are the low plains, part of the belt
that extends along the entire coastal area of the Gulf of Guinea. In
Ghana, the climate is tropical, with a dry season in winter and a
rainy season in summer due to the African monsoon. The rainy
season in the south lasts from May to September in the north, from
April to October in the center, and from April to November in the
south. On the contrary, along the east coast, the rainy season is
shorter and goes from April to June, with a break in July and
August, and a slight recovery in September and October [30].
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Figure 2. The Study Area
Data used
The spatial dataset was organized using ArcGIS 10.4 for data
processing. All the available datasets mention was in a vector data
model, and are later converted into the raster model. The datasets
were organized in layers for convenient data processing which
involved derivation of relevant parameters from selected datasets.
1) Slope_ DEM layer
2) Land use Layer
3) Water Resources layer
4) Linear features e.g. Main roads and railways lines
5) Geological layer
6) Settlement layer
7) Protected sites layer
Soil type layer
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Figure 4. Facility Centres.

IV.

Figure 3. The workflow of Dataset.
Data Processing
Derivation of Relevant Parameters from Selected Datasets
Raster datasets were derived from vector datasets using the
ArcGIS Spatial Analyst and conversion tools as follows;
1) Euclidean distance from the linear features (main roads,
railways), protected sites, Settlements, and water
resources are derived.
2) The slope raster dataset was derived from the elevation
data.
3) Other routing criteria such as the geology, soil type, and
land-use layers were converted to raster.

LEAST COST PATH ANALYSIS

Steps to Find the Optimal Routes
In application, the best Optimal route is found for a
petroleum product pipeline. The steps to produce such a path are
outlined below. The path is performed using ArcGIS 10.4 Spatial
Analysis Module.
1) Create Source, Destination
2) Create Cost Datasets
3) Generate A Thematic Cost Map (Classify and
Weighting)
4) Perform Cost Weighted Distance
5) Create Direction Datasets
6) Perform Shortest Path with Distance and Direction
Datasets
7) The least-cost path developed.

The source and destination point raster included Tema Oil
Refinery (TOR), Saltpond, Anyinam, Badukrom, and Kubease as
shown in the map display below (figure 4).

Figure 5. Methodology WorkFlow.
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The cost distance raster surface suggests the least
accumulated cost surface for each cell to the proximate source
point however, it does not illustrate how to arrive there. The output
back-link or direction raster offers a road map to find the route to
take from any cell, along with the cheapest path, back to the
proximate source. The algorithm for calculating the direction of
the raster to each cell to establish the code is identical to the
neighboring cells is the best way back to the nearest integer
numbered 0 to 8 [31], [32]. The value 0 is used to represent the
source locations. If the least costly path is to pass from the existing
cell location to the lower right diagonal cell, the existing cell will
be allotted 2; if traveling directly down or south, the existing cell
would receive the value 3 and so forth as shown in (figure 7) [33].

Figure 1 Cost backlink coding

The last to develop the least cost Path taking the resulted
Distance and Direction Raster Layers as inputs with the
Destination Layer and calculates the Shortest Path between the
Source and Destination as shown in step 5 (figure 6).

VI. DISCUSSION
Table 1. Comparison of cost-determining factors between
pipeline routes Feature
Figure 6. Least-cost path Result.
Feature Attributes

V.

RESULTS OF EXPERIMENT

The LCPA modeling technique is a cost-effective method in
GIS which gives the least-cost paths for the pipeline, roads, and
all other linear features. The LCPA as a spatial function of the GIS
was used to generate the best route using a 750m elevation
(contour) data layer. The contour data layer was converted into a
Digital Elevation Model (DEM) to produce a slope data layer. The
slope was considered to be 0 to 74◦ in determining the least-cost
path for the pipeline route to the southern corridors of Ghana. The
results of the LCPA is shown in (figure 6) above.
Considering the commencement points of the route and the
pixel size as shown in step 3 in (figure 6), the accumulated total
cost surface was generated over the weighted cost surface,
according to the working principle of the raster-predicated
network analysis algorithm. This data set on the route transition
was predicated on values determined for each pixel. The cost
distance function (or cost weighted distance) utilizes the source
and accumulated cost surface and engenders an output raster
where each cell is assigned a value that is the least accumulative
cost of traveling from each cell back to the source. The costweighted distance function produces the two costs raster surfaces
as shown in step 4 in (figure 6) i.e. the cost weighted distance
raster and the cost weighted direction raster (back-link raster) [28].

Existing
highway
routes
LeastCost path
routes
proposed
(pipeline)

Tema-Saltpond
Saltpond-Badukrom
Saltpond to Anyinam
Anyinam to Kubease
Tema-Saltpond
Saltpond-Badukrom
Saltpond to Anyinam
Anyinam to Kubease

Slope
(degree)
6.8
4.2
8.9
10.15
2.2
2.7
2.8
8.15

Length
(km)
144
69
87
133
133
63.73
76
106

Crossing
of road
1
0
0
2
1
0
1
1

Crossing
of rails
8
2
1
3
1
0
0
2

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10270

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

577

Region has a length 87km on the other hand a developed least cost
pipeline route of length 76km from the same source to the same
destination point with a slope of 2.8 ◦ as compared to the highway
steeper slope of 8.9 ◦. The last developed least cost pipeline route
from Anyinam to Kubease in the Ashanti region has a length of
106km passing through a less stepper slope terrain with a limited
crossing of water resources and other features of important as
compared to the highway route of length 133km.In summary these
developed least-cost paths have the highest suitability to routing
cutting the cost of patronage of Bulk Road Vehicles(BRVs)
traversing on the highways with a longer travel distance and at a
high cost of management and maintenance of these BRVs. These
pipelines destination points namely, Saltpond in the central region,
Badukrom in the Western region, Anyinam in the Eastern Region
and finally Kubease in the Ashanti region serve as facility storage
centers which will link and boast distribution within the regions,
thereby cutting down the cost and time of transportation of
petroleum products being it kerosene, gas oil or gasoline by BRVs
within the study area.
From table 1 discussions, it can be therefore be stated that
the pipeline routes fulfill the top priorities which are the safety and
cost in the route design process.
Figure 8. Pipeline Routes Proposed.
With the advanced application of Geographic Information
System, it is possible to compute the shortest route of linear
features with associated costs which ineluctably can reduce the
cost and time of project execution and hence the operating
expenses. GIS provides a variety of analytical functions that are
capable of superseding manual and traditional methods of route
planning. The integration of GIS and the Spatial Multi-criteria
decision support system offers a baseline for multiple kinds of
decision making where a variant nature of criteria and
stakeholders can be catered successfully.
From the analysis of this study, the generated least-cost paths
shown in (figure 8) are found to be more convenient than the
existing highway routes taken by the BRVs in the distribution of
Petroleum Products. However, when judging it in terms of factors
that determine the cost of construction, the least-cost-paths are
better than the existing highway routes since it crosses fewer steep
areas and its lengths are shorter than the existing routes as shown
in (table 1).
The comparison of the important factors in determining the
pipeline routes are summarized in (Table 1). From the table above
the existing highway routes commonly used by Bulk Road
vehicles (BRVs) have long traversing distance as compared to the
developed optimal pipeline routes. Taking for instance the
highway route from the Refinery in Tema to Saltpond in the
central region has a length of 144 km and with an increase in the
crossing of waters resources. Comparing it to the Pipeline route
from the refinery to Saltpond, the length of crossing flatter areas
is maximum for least-cost-path, being 133km as compared to the
existing 144 km highway route. Again, the effect of crossing water
resources is highly minimized for the route. Also, taking the
highway route from Saltpond to Badukrom in the Western Region
has a length of 69km with a slope of 4.2◦. However, the least cost
pipeline path developed has a shorter length of 63km with no
effect on the crossing of water resources along its path and a flatter
slope of 2.7◦. Saltpond to Anyinam highway route in the Eastern

VII. CONCLUSION
The pipeline routing criteria are identified and input into
GIS. Spatial Analyst tool in ArcGIS 10.4 is utilized in the leastcost path analysis and a Multicriteria Decision Analysis method;
the Analytical Hierarchical Process is applied to determine the
weightages of criteria. The GIS-developed routes are not only by
far shorter than the subsisting highway routes utilized by the BRVs
but also reduces the expenses incurred on oil marketing companies
to transport the petroleum products and again the routes cross most
of the flatter slope areas which contributes to truncation in pipeline
construction cost. The developed routes have the best suitability
to public consequently solving the frequent occurrences of
contingency on our highway caused by the traversing of Bulk
Road conveyances carrying petroleum products from the refinery
to the sundry facility centers. In conclusion, the GIS approach is
no doubt a more structured and consistent method than
contemporary routing method because all the routing criteria and
corresponding level of consequentiality in affecting pipeline
construction cost are not only designated and documented
limpidly but can withal be monitored to engender more routes
according to different sets of weightages desired. This approach of
using GIS and AHP method for route analysis further confirmed
the works done by most researchers finding optimal route path for
linear structures being road, rails, transmission line among others
and also determining suitable sites for setting up physical
structures of economic and environmental importance such as that
of a sewage treatment plant. This study from the onset has faced
so many problems from data acquisition, down to processing and
analysis. These problems almost limited the amount and quality of
information gathered for this study. Among the setbacks is the
unwillingness of some stakeholders to provide information about
the study and the bureaucracy involved in getting the required
data. The study recommends further studies on the determination
of impacts of varied and additional physical, socioeconomic, and
political parameters on finding optimal route location using the
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Least Cost Path (LCP) approach. Furthermore, the legal
framework of the pipeline industry must be tightened since it is
porous and much attention is not given to the pipeline industry.
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Abstract- Nurses have become a critical role in the process of
providing treatment in hospitals because of their involvement with
the patient for 24 hours. Therefore, nurses become a determining
factor in quality and hospital image; nurses are required to provide
professional services. It can be seen by the performance they
provide to increase the service of human resurrection, including
them so that they have to consider the factors of satisfaction in
work. The level of employee satisfaction in Suaka Insan Hospital
is less than the standard that has been set before (≥ 80%) that is
(2017) and 69% (2016). This research aims to analyze
environmental, organizational and individual factors on job
satisfaction in the Inpatient Installation at Suaka Insan Hospital
Banjarmasin. This is a quantitative research using cross-sectional.
Sampling with purposive sampling with a total sample of 51
people. Data collection using a questionnaire. Data analysis uses
SmartPLS version 3.0. Nurses at the Inpatient Installation of
Suaka Insan Hospital Banjarmasin stated that Suaka Insan
Hospital Banjarmasin has a high work environment factor (100%),
a low organizational factor (59%) and a low individual factor
(80%). SmartPLS statistical test version 3.0 shows that there is an
influence of environmental factors on job satisfaction (3,297),
there is an influence of organizational factors on job satisfaction
(4,632), there is no individual effect factor on job satisfaction
(0,431), and together work environment, organizational and
individual factors influence job satisfaction (38.5). Work
environment and organizational factors are proven to affect job
satisfaction. While individual factors have not been proven to
affect job satisfaction. However, work environment, organization
and individual factors together affect job satisfaction.
Index Terms- work environment, organization, individual, job
satisfaction

I. INTRODUCTION

T

he hospital provides health services which include inpatient,
outpatient and emergency services. As a service provider, a
hospital requires a variety of resources, one of which is human
resources which play an essential role in an organization because
human resources that perform management functions within a

company or organization include planning, implementing and
controlling in achieving the objectives of the company or
organization (Law of Republic of Indonesia, 2009; Kamal, 2018;
Rachman, 2016; Mahriani, 2014).
Nurses at the hospital become the deciding factor and image
quality of hospital services. Therefore, nurses required in order to
provide professional services in running kan duties by growing
care and empathy towards patients. Professional health services
can be seen from the performance provided where performance
appraisals of all nurses are usually conducted annually (Halim,
2018; Arini, 2018; Rachman, 2016; Dala, 2015; Sitepu, 2014).
Performance can be interpreted as the level of success of a person
in carrying out the task and his ability to achieve the goals set and
improve the performance of human resources, including nurses. It
is necessary to consider factors of satisfaction in work. Job
satisfaction is determined by several aspects including aspects of
work, salary, company management, supervision, intrinsic factors
of work, working conditions, social aspects of work,
communication and colleagues (Halim, 2018; Arini, 2018;
Rachman, 2016; Dala, 2015; Sitepu, 2014).
According to Best and Trusthon in Putri (2016), job satisfaction is
determined by three main factors, namely environmental,
organizational and individual factors. Work environment factors
that can determine job satisfaction include workload, work time,
workplace security, relationships between work units, between
employees, with superiors, completeness of work tools, and
workplace atmosphere. Organizational factors that can determine
job satisfaction include salary, payroll structure, incentives,
employee benefits, health insurance, pension guarantees,
management policies, involvement in the organization, training,
rewards for achievement and career development. Meanwhile,
individual employee factors include age, education, years of
service, gender, and marital status (Putri, 2016).
According to the results of research conducted by Subramaniam
in Renea (2018) and Adhi research (2018), job satisfaction in the
private sector is higher than employees in the public
sector. However, the job satisfaction rate at Suaka Insan Hospital
is less than the specified standard. Suaka Insan Hospital
Banjarmasin is one of the private hospital type C in Banjarmasin
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that provides inpatient, outpatient and emergency medical
services (Renea, 2018; Adhi, 2018).
Based on data from the Suaka Insan Hospital Banjarmasin 2018 in
the report Friani (2018) note that 76 % of employees are satisfied
with environmental factors in the Suaka Insan Hospital
Banjarmasin covering workplace safety, workplace atmosphere,
appropriate equipment, labour and quality of relationships
between individual among peers work together. Employee
satisfaction with organizational factors of 68% which includes
wages, job guarantees, company policies, involvement in the
organization, training, rewards for restoration and career
development.
II. RESEARCH METHOD
This
research
is
quantitative
research
with crosssectional analytic research design. The population in this study
were all female nurses in Inpatient Suaka Insan Hospital
Banjarmasin with a total of 85 people. The sample is nurses in
Banjarmasin Inpatient Suaka Insan Hospital Banjarmasin with
inclusion criteria amounting to 51 people. The data analysis
technique used in this study is Structural Equation
Modeling (SEM).
III. FINDINGS
Table 1. Distribution and Frequency of Work Environment,
Organizational, Individual Factors and Job Satisfaction at Suaka
Insan Banjarmasin Hospital

Indicator
Work Environment
Security
Atmosphere
Equipment completeness
Relationship quality
Organizational Factors
Wages
Job security
Company policy
Involvement in
organizations
Training
Award for achievement
Career development
Individual Factors
Age
17 – 25
26 – 35
36 – 45
46 – 55
Years of service
<5 years
5 - 9 years
10-14 years
15 years
Level of education

Category
High
Low
F
%
F %

Total
F

%

51
51
43
51

100
100
84
100

0
0
8
0

0
0
16
0

51
51
51
51

100
100
100
100

7
32
34
49

14
63
67
96

44
19
17
2

86
37
33
4

51
51
51
51

100
100
100
100

44
28
34

86
55
67

7
23
17

14
45
33

51
51
51

100
100
100

-

-

-

-

4
34
11
2

8
67
21
4

-

-

-

-

5
21
17
8

10
41
33
16
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Diploma III Nursing
Bachelor of Nursing
Nurse
Master of Nursing
Marital status
Single
Married
Widowed
Job Satisfaction
Enjoy the work
Love the work
Work morale
Discipline
Work performance

-

-

-

-

44
4
3
0

86
8
6
0

-

-

-

-

16
30
5

31
59
10

51
45
51
49
51

100
88
100
96
100

0
6
0
2
0

0
12
0
4
0

51
51
51
51
51

100
100
100
100
100

Table 2. Effect of Work Environment, Organizational, Individual
Factors Toward Job Satisfaction at Suaka Insan Banjarmasin
Hospital
Category Y
High
Low
F
%
F
%

Indicator
Category X1 (Work Environment
Factors)
Category X2 (Organizational
Factors)
Category X3 (Individual Factors)

51

100

0

0

21

41

30

59

10

20

41

80

Table 3. Hypothesis Test Results Based on the t-Value on Output
Output of SmartPLS and f Square Value

Work Environment Factors (X1)
Organizational Factors (X2)
Individual Factor (X3)

t-Value
3.297
4.632
0.431

f Square
0.197
0.444
0.006

IV. DISCUSSION
1.

Effect of Environmental Factors on Job Satisfaction
In this study, all indicators of work environment factors which
include safety, work environment, completeness of work tools and
relationship quality are in the high category and if related to the
percentage of job satisfaction also tend to be high including
enjoying the work, loving the work, work morale, discipline and
work performance. Judging from the t-value of statistics for each
question on the work environment variable on the indicator of the
work environment itself which will lead to job satisfaction, it can
be seen that all the statistical t values for each question exceed the
value of t table (2.00958) as shown in the output results SmartPLS
output. This causes the influence of work environment factors on
job satisfaction.
The results of this study are consistent with research conducted
by Anderson (2017) related to the Influence of Leadership and
Non-Physical Work Environment on Nurse Job Satisfaction
Through Nurse Turn Over Intention at Syafira Hospital in
Pekanbaru where the work environment has a positive and
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significant effect on job satisfaction on nurses at Syafira Hospital
Pekanbaru. In a study conducted by Novena (2018) also showed
that the work environment simultaneously had a significant effect
on employee job satisfaction. Intan Research (2017) on the Effect
of Work-Life Balance and Work Environment on Employee Job
Satisfaction in Nurses at Lavalette Hospital Malang showed the
same results (Novena, 2018; Anderson, 2017; Intan, 2017).
A conducive work environment provides a sense of security and
allows employees to work optimally. If the employee likes the
work environment where he works, the employee will feel
comfortable at work to carry out activities so that work time is
used effectively and optimistically. The comfort of the workplace
and the availability of various facilities needed to carry out the
work. Comfort can be associated with adequate lighting,
ventilation that provides freshness, cleanliness of the workplace,
and easy to see aspects - the above aspects are a source of job
satisfaction because it can facilitate the implementation of tasks is
also a non-material appreciation for someone (Syafrina, 2018;
Sofiyan, 2018; Dala, 2015).
The work atmosphere is a non-physical work environment. The
working atmosphere can support the growth of employee morale
and significantly affect the achievement of organizational goals.
An excellent working atmosphere can be created with a good
organization, and a clear division of tasks can create a healthy
work atmosphere so that it can foster employee morale (Sofiyan,
2018).
The completeness of the tools is one of the supports in creating
the right work environment. The quality of interpersonal
relationships between colleagues and superiors and subordinates
is high (76%). According to Kamajaya (2013), relations between
workers are part of extrinsic motivation which can cause people to
participate maximally because of external stimuli. A good
working relationship will be described in a close and mutual
working relationship between fellow employees, and employees
and leaders will have a good influence on job satisfaction and lead
to improved performance (Lystiarini, 2018; Sofyan, 2018;
Yuliana, 2017; Kamajaya, 2013)
2.

Effect of Organizational Factors on Job Satisfaction
In this study, job security, excellent company policy of
involvement in large organizations, high training, rewards for high
achievements and career development are in the high category so
that this causes job satisfaction to also be in the high category. The
results of this study are consistent with research conducted by
Putri (2016) on the application of the theory of constraint to the
job satisfaction of employees of Undaan Surabaya Hospital where
organizational factors are the organizational elements that shape
the work environment and which facilitate or prevent employees
from getting what is important to them from their work (Putri,
2016).
According to research conducted by Fitriani (2018),
compensation which is part of organizational factors influences
job satisfaction of nurses in the inpatient room of Kardinah City
Hospital in Tegal, meaning that an increase in compensation will
provide an increase in nurse job satisfaction in the inpatient room
at Kardinah City Hospital in Tegal. Hasibuan (2007) in Fitriani
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(2018) states that compensation is all income in the form of
money, direct or indirect goods received by employees in return
for services provided to the company, in other words, wages which
are indicators in organizational variables are part of compensation
(Fitriani, 2018).
The second indicator in organizational factors in this study is
job security which includes health insurance and pension
insurance. Research by Muda (2017) states that one of the efforts
that companies can do to arouse employee morale is by providing
old-age insurance or commonly called retirement. In addition to
retirement insurance, health insurance directly provides a feeling
of security so employees can work without feeling depressed
about the conditions and circumstances, this will also relieve
employees in case of illness and to carry out the treatment process
(Muda, 2017).
The third indicator in organizational factors in this study is
company policy, where company policy is a guideline that sets out
the rules used by the company for decision making. Company
policies must be flexible and easily interpreted and understood by
all employees. According to Carl J Fredrick in Rifangga (2018),
policies are made in order to achieve individual goals such as
performance and productivity. The better company policy, the
higher the performance of employees and Based on research
conducted by Fitriani (2018), a person's performance is influenced
by job satisfaction (Rifangga, 2018; Fitriani, 2018).
The fourth indicator of organizational factors in this study is
involved in organizations, which according to Robbins (2008) in
Basten (2018), involvement in organizations is defined as a
measure to which individuals psychologically side with their work
and consider the level of performance achieved as self-esteem.
This is often demonstrated in response to work, behaviour
involved in work, a sense of responsibility towards work, and
feelings about work that has not been completed and absenteeism.
Involvement has a positive and significant effect on job
satisfaction (Basten, 2018).
The fifth indicator in organizational factors in this study is
training. According to research conducted by Saprudin (2018),
training has a direct and positive effect on job satisfaction.
Sedarmayanti (2011) in Saprudin (2018) states that training and
development are efforts to reduce or eliminate the gap between the
ability of employees with the desired organization. The effort is
made through increasing the work capabilities of employees by
increasing knowledge and skills and changing attitudes. In
addition to job satisfaction, training is also aimed at increasing
work productivity, improving work quality, increasing accuracy in
HR planning, improving work morale, maintaining health and
safety and supporting personal growth (Saprudin, 2018; Sutrisno,
2013).
The sixth indicator in organizational factors in this study is an
appreciation for achievement. According to Nursaadah's research
(2016), rewards in work will affect job satisfaction which will then
lead to the employee's performance. With the appreciation will
arise satisfaction on the employee, which will ultimately make the
employee more productive. Appreciation for achievement is very
instrumental in increasing employee satisfaction, is one form of a
positive assessment of employees on the achievements and work
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done by employees. So that if rewards for achievement are
increased, job satisfaction will also increase (Nursaadah, 2016).
The seventh indicator in organizational factors in this study is
career development. Career development is a formal approach that
organizations take and use to ensure that people with appropriate
skills and experience are available when needed. Benefits for
workers with career planning can better understand and identify
desired career goals. While the benefits for the organization are to
be able to communicate career opportunities to workers and obtain
a better fit between the aspirations of workers and organizational
opportunities (Bagus, 2017).
3.

Effect of Individual Factors on Job Satisfaction
In this study, individual factors do not affect job satisfaction due
to the unequal distribution of respondents, where respondents are
dominated by age ranges from 26 years to 35 years (67%) while
only 4% are aged between 46 years to 55 years, and all respondents
have high job satisfaction. The working period is dominated by
respondents with five years to 9 years (41%), and only 10% have
a <5 years of service. While the level of education is dominated
by Diploma III of Nursing (86%). Based on the results of the
study, an increase in individual factors is not followed by an
increase in the value of job satisfaction but other factors namely
the work environment and organization that makes job satisfaction
remain high.
The results of this study are consistent with research conducted
by Kemala (2016) on Individual Characteristics, Job
Characteristics and Organizational Characteristics Influence on
Employee Job Satisfaction where the results of his research show
that individual characteristics do not affect job satisfaction.
Meanwhile, according to Mobley et al. (1978) in Nur (2016),
several factors cause turnover intentions (Turnover Intention),
such as age, education, marital status (Kemala, 2016; Nur, 2016).
Indicators of individual factors in this study are age, years of
service and education level. Mc. Clelland in Fritz (2011) said that
90% increase in work productivity depends on workers including
IQ, age, sex, education, years of service, emotions and perception.
The worker factor is a significant contribution in influencing job
satisfaction. Research conducted by Fritz (2011) shows that there
is no relationship between age and job satisfaction. (Fritz, 2011).
In this study, factors that might cause why individual factors
where the age of one indicator is not related to job satisfaction of
nurses are due to the unequal age of respondents, dominated by
respondents aged 36 - 45 years, in other age groups less than the
age group the others thus affect the distribution of respondents.
The working period of respondents is dominated by 5-9 years
and 10-14 years. People who are longer in a job will be more
productive and feel satisfied with their work. Seniority is
negatively related to absenteeism. Often absent and in total lost
workdays, years of service are the single most important
explanatory variable. Because of this study, the most extended
working group is less than the other tenure groups so that the
individual factor variables have no significant effect on nurse job
satisfaction (Fritz, 2011).
The education level of the respondents was dominated by
Diploma III of Nursing. Research conducted by Hardiana (2015)
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shows that education level influences the job satisfaction. In this
study, individual factor variables are not related to job satisfaction,
possibly due to the unequal distribution of respondents where the
percentage of education level is too far between groups (Hardiana,
2015).
4.

Effect of Work Environment, Organizations and Individual
Factors on Job Satisfaction
Based on the results of this study it is known that organizational
factors that most influence job satisfaction, this can be seen from
the influence of wages, job security, involvement in organizations,
training, rewards for achievement and career development in line
with increased job satisfaction. This is reinforced by work
environment factors where workplace safety, workplace
atmosphere, completeness of work tools and the quality of
interpersonal relationships between coworkers and superiors and
subordinates that lead to job satisfaction. However, individual
factors that do not influence job satisfaction are seen from the
results of the study all respondents have high job satisfaction.
The work environment is one of the factors that can influence
employee job satisfaction. The work environment is determined
by management's attitude towards people and relationships
between employees and between employees in groups and
individually. A right work environment is described as a safe,
comfortable, clean and quiet workplace, right equipment, good
colleagues, understanding leaders who will provide employee
satisfaction. Employee job satisfaction that is influenced by the
work environment includes workload, work time, workplace
security, relationships between work units, relations between
employees, relations with superiors, completeness of work tools,
and workplace atmosphere (Putri, 2016).
V. CONCLUSION
Based on the results of research and discussion, it can be
concluded as follows:
1. Work environment factors influence the job satisfaction of
nurses in the Inpatient Installation at Suaka Insan Hospital
Banjarmasin
2. Organizational factors influence job satisfaction of nurses at
in the Inpatient Installation at Suaka Insan Hospital
Banjarmasin.
3. Individual factors did not influence the job satisfaction of
nurses in the Inpatient Installation at Suaka Insan Hospital
Banjarmasin.
4. Work environment, organization and individual factors
jointly influence the job satisfaction of nurses in the Inpatient
Installation at Suaka Insan Hospital Banjarmasin.
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Abstract- Preeclampsia is a complication in pregnancy that can
cause serious illness, disability, and can cause death on maternal,
fetal and neonates. In 2018, preeclampsia was the second of the
tenth diseases in the maternity room of Dr. Moch Ansari Saleh
Hospital Banjarmasin. One of the maternal deaths in South
Kalimantan Province is caused by preeclampsia. The most cause
of maternal deaths in South Kalimantan is hypertension, namely
as many as 26 people (32.91%) while in 2017, maternal deaths
caused by hypertension were 19 people (25.33%). This research
aims to analyze actors that influence the incidence of preeclampsia
in Dr Moch Ansari Saleh Hospital Banjarmasin. The study begins
by determining a case (mothers who have preeclampsia) and
control (mothers who did not have preeclampsia). The number of
samples in the study was 72 samples with accidental sampling
technique. The results showed that there was an influence between
parity (p = 0.009) and history of hypertension (p = 0.003) of
maternity mothers on the incidence of preeclampsia. There was no
effect between age (p = 0.562) and maternal work status on the
incidence of preeclampsia. The results of multiple logistic
regression analysis showed a history of hypertension (p = 0.003)
and Exp. B (5.616) as the most dominant factors influencing the
incidence of preeclampsia. There is an influence between parity
and hypertension history on the incidence of preeclampsia. There
is no influence between age and employment status on the
incidence of preeclampsia. The most dominant factor influencing
the incidence of preeclampsia is a history of hypertension.
Index Terms- age, parity, history of hypertension, employment
status

I. INTRODUCTION

P

Preeclampsia is a disease characterized by an increase in blood
pressure of more than 140/90 mmHg, proteinuria and oedema
that occur in pregnancy after the 20th week or up to 48 hours
postpartum (1). Preeclampsia is a disease with clinical symptoms
of hypertension and proteinuria arising caused because of
pregnancy due to the occurrence of vasospasm and endothelial
activation in the current worth pregnancies over 20 weeks.
Preeclampsia is one of the complications in pregnancy that can
cause serious illness, disability, and can cause death in the mother,
fetus and neonate (2). Risk factors for preeclampsia and eclampsia

include primigravida, age, history of preeclampsia or eclampsia,
kidney disease and hypertension that existed before pregnancy,
multiple pregnancy, and obesity. However, from some of these
risk factors, it is still challenging to determine which factors are
the most dominant (3).
The cause of maternal mortality in Indonesia is still dominated by
bleeding (30.3%), hypertension in the pregnancy (27.1%), and
infection (7.3%) (4). Preeclampsia and eclampsia are among the
causes of maternal death. According to the World Health
Organization (WHO) in 2015, states that the cause of maternal
death
is
the
most
common
bleeding
(28%),
preeclampsia/eclampsia (24%), infection (11%), while the indirect
cause is trauma obstetric (5%) and others (11%) (5). Preeclampsia
is one of the most frequent medical complications in pregnancy,
with an incidence rate of around 3-14%. Around the world, there
are reported 50,000 to 70,000 deaths each year due to
preeclampsia. This disorder is the cause of about 16% of maternal
deaths in developed countries. In the United States reported rates
of preeclampsia are around 5% to 8% of all pregnancies (6). In
2018, the highest cause of maternal mortality in South Kalimantan
was hypertension, 26 people (32.91%), while in 2017 maternal
deaths caused by hypertension were 19 people (25.33%), this
showed that an increase in the percentage maternal mortality
caused by hypertension that is equal to 7.58%.
Pre-eclampsia and eclampsia are exclusively a disease of null fig.
It is usually found in infertile women of high-risk age, in teenagers
or women older than 35 years (7). History of hypertension is also
one of several risk factors that influence the incidence of
preeclampsia. A mother who has a history of hypertension is a
mother who has blood pressure or heart rate that is higher than
normal due to narrowing of the arteries or other disorders that a
person has experienced. A woman who has a history of
hypertension has a 9.817 times greater chance of developing
preeclampsia compared to respondents who have no history of
hypertension. Likewise, with maternal employment status,
pregnant women who do jobs that require prolonged standing an
increase of 20-60% risk of hypertension in jobs demanding
physical activity (8). Based on the background above, making the
reason for the authors to examine the risk factors that influence the
incidence of preeclampsia in maternity in Dr Moch Ansari Saleh
Hospital.
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II. RESEARCH METHOD
The study begins by determining a case (mothers who have
preeclampsia) and control (mothers who did not develop
preeclampsia). They traced retrospectively to look back if there is
a risk factor that is seen from age who are at risk or no-risk on the
incidence of preeclampsia at Dr. Moch. Ansari Saleh Hospital.
This study uses a survey method and uses a checklist sheet as a
tool for data collection. The population in this study were all
women giving birth at Dr. Moch. Ansari Saleh Banjarmasin. The
sampling technique in this study is accidental sampling.
III. FINDINGS
Table 1. Univariate Analysis of Research Variables
Variable
Category
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is higher than normal due to narrowing of the arteries or other
disorders that a person has experienced. A woman who has a
history of hypertension has a 9.817 times greater chance of
developing preeclampsia compared to respondents who have no
history of hypertension. At least have the opportunity to
experience preeclampsia by 3,683 times, and most likely have the
opportunity to experience preeclampsia he weight of 26.168 times
(10).
Based on the above table 1, it is known that both in the case and
control group, the majority of respondents were mothers who did
not work. There were 88.9% of respondents in case group and
91.7% of respondents in the control group that did not work.
Pregnant women who do work that requires long-standing risks a
20-60% increase in hypertension in work that requires a lot of
Frequency
physical activity (11).

Case

%Table 2. Bivariate
ControlAnalysis %
Variable
Preeclampsia
pOR
Age
Risky
9
25.0
6
16.7
value
Preeclampsia
No
Not
27
75.0
30
83.3 preeclampsia
Parity
Not
25
69.4
13 n
% 36.1 n
%
Safe
11
30.6Age
23
63.9
25.0 8.3 6
16.7
0.562
History of
Yes
15
41.7Risky
3 9
Not
27
75.0
30
83.3
Hypertension
No
21
58.3
33
91.7
Job-status
Work
4
11.1Parity
7
19.4
69.480.6 13
36.1
0.009 4.021
Not
32
88.9Not
29 25
Safe
11
30.6
23
63.9
History of Hypertension
Based on the above table 1, it is known that both in the case group
Yes
15
41.7
3
8.3
0.003 7.857
and in the control group, the majority of respondents have an age
No
21
58.3
33
91.7
that is not at risk of the incidence of preeclampsia. There are 75%
Job status
of respondents in the case group and 83.3% in the control group
Work
4
11.1
7
19.4
0.429
that has a no-risk age. Most maternal deaths can be influenced by
Not
32
88.9
29
80.6
maternal age during pregnancy, childbirth, and the puerperium.
Age meant here is the mother that had aged under 20 years and
more than 35 years, but there are still many women who do not Based on table 2 above, it can be seen that there are variables that
know that age becomes one of the high-risk factors for the future influence the incidence of preeclampsia in the Dr Moch Ansari
to become pregnant early, childbirth, and postpartum. Meanwhile, Saleh Hospital, namely parity (p-value = 0.009) with an OR value
the right age for pregnancy, childbirth, and childbirth is at of 4.021 and history of hypertension (p-value = 0.003) with an OR
reproductive age between 20-35 years. This age range is the safest value of 7.857. In contrast, variables that did not affect
period for pregnancy and childbirth because, at that age, the risk preeclampsia were age (p-value = 0.562) and status occupation (pvalue = 0.429).
of pregnancy complications is lower (9).
Based on the table 1 above, it is known that in the case and control
group, the majority of respondents had safe parity. There were Table 3. Multivariate Analysis
69.4% of respondents in the case group with safe parity and 63.9%
Independent Variable
p-value
Exp (B)
of respondents in the control group with safe parity. Parity of 2-3
is the parity that is most secure when viewed from the angle of
maternal deaths. Parity highest (more than 3) has maternal
Parity
0.061
2.885
mortality rates are higher. In primigravida, eclampsia usually
History of Hypertension
0.019
5.616
occurs because mothers who are first pregnant often experience
stress in the face of childbirth. Whereas in multigravida, the risk
Based on the table above, it can be seen that the most dominant
of pregnancy increases for mothers to be affected by eclampsia
variable has an influence on the incidence of preeclampsia at the
due to higher parity, higher maternal deaths.
Dr Moch Ansari Saleh Hospital, namely a history of hypertension
Based on the above table 1, it is known that both in the case group
(p-value = 0.019) with an Exp (B) of 5.616. maternal maternity
and in the control group, the majority of respondents did not have
with a history of hypertension will have the opportunity of 5.616
a history of hypertension. There were 58.3% of respondents in the
times more likely to have preeclampsia than maternity mother
case group and 91.7% of respondents in the control group who had
with no history of hypertension.
no history of hypertension. A mother who has a history of
hypertension is a mother who has blood pressure or heart rate that
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IV. DISCUSSION
Preeclampsia is a disease with clinical symptoms such as
hypertension and proteinuria that arise due to pregnancy due to the
occurrence of vasospasm and endothelial activation when the
gestational age is above 20 weeks. Preeclampsia and eclampsia are
among the causes of maternal death. Preeclampsia is one of the
complications in pregnancy that can cause severe illness,
disability, and can cause death in the mother, fetus and neonates.
Therefore, the incidence of preeclampsia can be prevented by
looking at the factors that can influence the incidence of
preeclampsia. The incidence of preeclampsia can be influenced by
parity and history of hypertension. Risk factors for preeclampsia
and eclampsia include primigravida, age, history of preeclampsia
or eclampsia, kidney disease and hypertension that existed before
pregnancy, multiple pregnancy, and obesity.
Some
risk
factors
for
hypertension
in
pregnancy/preeclampsia/eclampsia
include
age,
parity,
race/ethnic, heredity, genes, diet/nutrition, climate/season, and
social/economic behaviour (12). Judging from the characteristics
that exist in maternity there are several risk factors that can affect
the incidence of preeclampsia at the Dr. Moch Ansari Saleh
Hospital namely parity (ρ-value = 0.009) and history of
hypertension (ρ-value = 0.001). This is in line with research by
Veftisia (2018) which shows that primiparous mothers have a risk
of experiencing preeclampsia during pregnancy by 0.83 times.
This is consistent with the theory that in the first pregnancy there
will be the formation of "Human Leucocyte Antigen Protein G
(HLA)" which plays an important role in modulating the immune
response so that the mother rejects the results of conception
(placenta) or there is maternal intolerance of the placenta resulting
in preeclampsia. Parity 2 to 3 is the safest parity from the point of
view of maternal deathꓸ
The most dominant risk factors that influence the incidence of
preeclampsia in maternal mothers are mothers who have a history
of hypertension (p-value = 0.019) with an Exp (B) value of 5.616.
It means that mothers maternity with a history of hypertension will
have the opportunity of 5.616 times more likely to have
preeclampsia than right with mom maternity with no history of
hypertension. This is in line with research conducted by Hasliani
(2018) which states that there is a significant relationship between
the history of hypertension and the incidence of preeclampsia in
pregnant women in Pangkep District Hospital (13). Likewise,
Mariza's research (2016) which states that respondents with a
history of hypertension have a greater chance of experiencing
severe preeclampsia 9.817 times compared to respondents who do
not have a history of hypertension. At least have a chance of
experiencing severe preeclampsia by 3,683 times, and the greatest
has a chance of experiencing severe preeclampsia by 26.168 times
(14).
V. CONCLUSION
Based on the results of research and discussion, it can be
concluded as follows:
1. There is no influence of age and occupational status factors
on the incidence of preeclampsia in the Dr Moch Ansari Saleh

2.

3.
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Hospital.
There is an influence of parity factor and history of
hypertension on the incidence of preeclampsia at Dr Moch
Ansari Saleh Hospital.
The history of hypertension variables is the most influential
on the incidence of preeclampsia in the Dr Moch Ansari Saleh
Hospital.
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Abstract- Landfills have served a key role in the management of
solid wastes and are likely to continue to be an important
component of the waste management system. When they are not
properly constructed, they become more hazardous than tonnes of
waste scattered around. This study was set to evaluate Mpape
waste dump, this is with the view to verify if the landfill was
scientifically constructed. The information was sourced through
both Primary and Secondary sources. The primary sources include
the use of checklist, observation and interviews, while secondary
sources are the set standard by EPA and AEPB relevant
documents. The data used was qualitative in nature, where
description of the nature of the landfill was made. The results of
the evaluation revealed that of all the selected criteria used in the
study, none of them was met by the landfill standard. The dumpsite
was sited in water shed, there was no liner used, no provision for
leachete collection facility. Poor covering after compaction
leading to erosion and released of heavy concentrated leachate. It
is therefore recommended that there should be regular monitoring
and treatment of the stream water before discharging the water for
public consumption. Further studies to be conducted on the
impacts of the dumpsite on water, soils and air quality.
Index Terms- Evaluation, Landfill standard, liner, leachate,
Mpape dumpsite

I. INTRODUCTION

T

he management of solid waste is one of the major challenges
faced by any developing country. In recent years, the increase
in the urban population, together with their changes in production
and consumption patterns, the improvement in people standard of
living and the proliferation of suburbs have led to a significant
increase in the volume of solid waste in Nigeria. Systematic waste
collection practice is a major bottleneck, yet it is a major factor
that contributes to the success of any waste management program.
The low rate of collection causes open dumps and the dispersion
of garbage in the streets.
Landfills have served a key role in the management of solid
wastes and are likely to continue to be an important component of
the waste management system. The implementation of the waste
management hierarchy of waste avoidance, reuse, recycling,
recovery of energy, treatment, containment and finally waste
disposal has resulted in significant diversion of waste from
landfill. Disposal of materials to landfill is the least preferred
management option; however, landfills will continue to be
required in the future to manage those wastes that cannot currently

be practicably removed from the waste stream. Today’s landfills
must not leave an unacceptable environmental legacy for our
children to address. As long as landfilling remains part of our
waste management strategy, best-practice measures must be
adopted to ensure that landfills are acceptable to the public.
Inappropriate and unplanned siting of landfill facilities or
lack of engineered protection measures can result in a number of
social, economic, and environmental concerns such as release of
leachate to the environment, emission of toxic and explosive
landfill gases, dispersion of dust and odour as well as visual
landscaping problems for adjacent residential areas (Looser et al.
1999; Kim et al. 2009; Moghaddas and Namaghi 2011).
Undoubtedly, ideal and precise landfill site selection can mitigate
various issues concerned with waste disposal. Therefore, selecting
landfill sites that meet the environmental regulations, social,
economic, technical factors and reduce the undesired impacts of
current practices is the main priority for MSW management.
Landfill site selection is a challenging task as it involves
multiple factors such as, technical, environmental, geo-logicalhydrogeological, operational, economic, social and political
(Sumathi et al. 2008; Goorah et al. 2009; Gorse- vski et al. 2012).
The criteria used to determine the importance of these
characteristics are often contradictory. Many a times attempts for
siting new landfills in the region have been rejected mostly by
public opposition due to the lack of information given to the
public, that creates the ''not in my back yard'' (NIMBY) syndrome
for siting new landfills (Chiueh et al. 2008). The environmental
regulations and increasing amounts of waste production further
complicate the process with critical factors, which mechanically
mask unsuitable areas, leaving very less options to be assessed.
With such conflicting criteria, it is often impossible to find the
'optimal' landfill site. Thus, the selection of the suitable landfill
site turns out to be a complex multi-criteria assessment and
decision-making problem. Cheng et al. (2002) addressed the need
for using multi-criteria decision making (MCDM) methodologies
in solid waste management systems because these systems can
have complex and conflicting impacts on different stakeholders.
Due to uncertainty and impreciseness of available information,
apart from the ambiguity of human preferences, it is difficult to
get accurate numerical values for the evaluation criteria.
Landfill is the oldest method of urban waste disposal and
the last link in the chain of their management. It was always
considered as a best possible treatment of any domestic waste due
to its low cost. However, the process of landfilling has completely
changed due to changes in regulations, increasingly problematic
environmental issues and the emergence of new technologies that
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are both reliable and economical. In Europe, landfills concern only
the fraction of waste that cannot be valued by reuse or recycling.
Kontos et al. (2005) took into consideration four criteria (social,
environmental, technical, and economic) and eleven sub-criteria
for the delineation of potential landfill sites. Eiselt, (2006)
considered minimum transportation costs for selecting ideal MSW
landfill sites using mixed integer linear programming (MILP).
Simsek et al. (2006) presented a method considering ground water
risk. i.e., the vulnerability of ground water to contamination. Their
method took into consideration five factors, namely depth of
ground water, upper layer lithology, permeability of unsaturated
zone, impermeable layer thickness and topographic slope.

II. REQUIREMENTS FOR A STANDARD LANDFILL
The criteria for siting a landfill as prescribed by USEPA.
The "Criteria" is a guidance document for MSW landfills provided
by the Ministry of Environment and is to be considered during the
setting of legal standards specified within SWMPs, operational
certificates and permits. The director may require additional
information and/or specify legal standards that are more or less
stringent than these "Criteria". Information regarding the waste
discharge authorization process is available on the Ministry of
Environment website. Compliance with the "Criteria" does not
relieve the owner/operator from the requirements of any other
Acts, Regulations, including regulations under the Environmental
Management Act, or By-Laws.
Siting Criteria: Proper siting of a landfill site is one of the
most important aspects of environmental protection. Siting must
consider the physical conditions of a site, the remoteness of the
area, the existing and planned land uses in proximity, the
sensitivity of the receiving environment and the size of the landfill
site. From an environmental perspective, the principal objective of
site selection is to identify a suitable location for a landfill to
safeguard public health, have minimal impact on the environment,
and provide for long term isolation of MSW deposited in the
landfill site. Distance requirements stated in the following sections
are Ministry criteria, unless noted otherwise.
Land Use: The landfill footprint must not be located within
500 m of an existing or planned sensitive land use. A planned
sensitive land use is one that has been identified as an allowed use
in a regional growth management plan, official community plan or
zoning by-law but has not yet been established. Sensitive land uses
include, but are not limited to: schools, residences, hotels,
restaurants, cemeteries, food processing facilities, churches, and
municipal parks. Land uses such as heavy industry, forestry
operations, aggregate extraction/mining, railways/rail yards, etc.
are not considered sensitive land uses.
Heritage and Archeological Sites: The landfill footprint
is recommended not to be located within 100m of a heritage or
archaeological site. Landfill siting is also subject to the
requirements of the BC Heritage Conservation Act administered
by the Archaeology Branch of the British Columbia Ministry of
Forests, Lands and Natural Resource Operations. The Branch and
website should be consulted for requirements.
Buffer zone: The buffer zone between the landfill footprint
and the landfill site boundary shall be a minimum of 50 m, of
which the 30 m closest to the landfill site boundary shall be
reserved for natural or landscaped screening (berms and/or
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vegetative screens). Only the 20 m buffer closest to the landfill
footprint shall be used for access roads, surface water management
works, leachate management, landfill gas management and
monitoring works, firebreaks, and other ancillary works as
required.
Water Supply Sources: The landfill footprint shall be a
minimum distance of 300m from a water supply well or water
supply intake and a minimum 500m from municipal or other high
capacity water supply wells.
Gullies and Depressions: The landfill footprint shall not
be located in a gully or depression that acts as a point of water
collection during rainfall events unless acceptable diversion works
are provided such as interception ditching or other diversion
measures are undertaken. Diversion of water through culverts
beneath the landfill footprint is not allowed.
Faults and Unstable areas: The landfill footprint shall not
be located within 100m of a geologically unstable area. A
geologically unstable area is defined as a location where natural or
man-made features pose a substantial risk to the integrity of the
landfill environmental control systems or global stability of the
fill. Specifically, the landfill footprint must not be located within
100m of:
•
A Holocene fault.
•
A known active or historic landslide.
•
Areas underlain by weak or collapsible soils, karst
limestone, frozen mineral soil or muskeg with an active layer, or
underground mine workings.
•
Areas prone to debris movement (landslide paths,
avalanche paths, alluvial fans).
•
A location at risk of being impacted by tsunami.
Environmentally Sensitive Areas: The landfill footprint
must not be located within 100 m of an environmentally sensitive
area such as:
 A national, provincial or regional park.
 A wildlife management area as designated under
Section 4 of the provincial Wildlife Act.
 A critical wildlife area or wildlife sanctuary designated
under Section 5 of the provincial Wildlife Act.
 A land acquired and administered under Section 3 of
the provincial Wildlife Act.
 An ecological reserve designated under the provincial
Ecological Reserve Act.
 A bird sanctuary designated under the regulations
pursuant to the federal Migratory Birds Convention
Act.
 A wildlife area designated under the federal Wildlife
Act.
 A wetland.
 The habitat of rare, threatened or endangered species
under federal and/ or provincial Species at Risk
legislation.
Floodplains and Shorelines: A landfill footprint shall not
be located in a floodplain and it shall not be located within 100m
of the sea level maximum high tide or seasonal high watermark of
an inland lake shoreline.
Depth of Water Table: The landfill base shall be a
minimum 1.5 m above "groundwater" at all times. The separation
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distance shall consider the hydrogeologic conditions at the site
including the hydraulic capacity of the underlying soils.
Performance Criteria: Performance criteria in this
guidance document ensure adequate protection of human health
and environment. All assessments, designs, reports and plans,
developed under this guidance document must demonstrate how
they will satisfy performance criteria. All the documents must be
prepared under the supervision of, and certified by, a Qualified
Professional.
Landfill Gas Management: Soil gas concentrations at the
landfill site boundary must not exceed the lower explosive limit of
methane (5 percent by volume) at any time. Combustible gas
concentrations measured in on-site buildings must not exceed 20
percent of the lower explosive limit of methane (1% by volume)
at any time. Landfill Gas must also be managed in accordance with
all migration and health and safety requirements. LFG emissions
must be managed such that all federal, provincial, and local
ambient air quality objectives and standards are not exceeded. This
regulation requires that all landfills having more than 100,000
tonnes of waste in place, or receiving more than 10,000 tonnes of
waste per year, are to submit a Landfill Gas Generation
Assessment Report. Landfills determined to be generating more
than 1,000 tonnes of methane per year are required to prepare a
Landfill Gas Management Facilities Design Plan and to have a
landfill gas management system in place four years after the plan
submission. Landfill gas management systems are to be designed
to maintain 75 percent collection efficiency as determined by the
Ministry of Environment Gas Generation Model.
Nuisance: A landfill shall be operated and maintained so
as not to create a "nuisance" including but not limited to dust,
noise, litter, odour, vectors and/or wildlife attraction.
Design criteria: This section of the "Criteria" presents the
design objectives and minimum requirements for a landfill site and
the environmental control systems to be implemented on the site.
Landfills must be designed to protect the environment and satisfy
all the applicable criteria set out in this document.
Service Life and Contaminating Lifespan: A landfill site
must be designed such that the service life of the facilities exceeds
the contaminating lifespan. The site layout shall be designed to
satisfy all criteria including the siting criteria, and minimise
environmental impacts.
The final stage of disposal in waste management is
landfilling. Normally landfilling should come after Reuse and
Recycling (WRAP, 2012), but in most parts of Africa such as
Nigeria, these stages are not as popular or deemed as essential as
landfilling. Landfilling has been the most common method of solid
waste disposal generated by different communities for many years
(Komilis et al, 1999). It has been the principal method of the
municipal solid wastes’ elimination in the recent decades because
it is the simplest practice and the most economical of this type of
wastes’ storage in a lot of countries, particularly in the developing
countries (Breza-Boruta, et al, 2016).
According to Agunwamba (1998), in 1998 there were only
two landfills in Nigeria. By 2007, the situation had not totally
changed as Abuja, the capital city of Nigeria, did not have sanitary
landfills for waste disposal, instead deposited their solid waste at
the Mpape dumpsite (Imam et al., 2008).
Unfortunately, open landfills caused serious sanitary risks
by the lodging of different stray animals and the proliferation of
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insect vectors of a lot of diseases; they also present nuisance and
considerable environmental impacts by the production of both
leachate and biogas (Aronsson, et al, 2010). The leachate conveys
an important pollution load essentially formed of heavy metals,
organic matter, and important community of pathogenic bacteria:
by leaching and infiltration through the ground, it begets an
organic, bacteriological, and heavy metal pollution of soils,
surface water, and ground water i.e phreatic zone, (Mohee and
Soobhany, 2014).
Landfills pose a big problem to the environment in which
during landfill operations, different kinds of hazards including gas
and leachate are produced (Modin, (2012). The leachate problem
is worsened by the fact that many landfills lack an appropriate
bottom liner or collection system; increasing the possibility of
dissipation of leachate through the landfill layers to contaminate
ground water (Kanmani and Gandhimathi, 2013). It can cause
serious pollution problems when it gets in contact with the
surrounding soil, surface water and ground water leading to
detrimental effects on living organisms.
Thus, Leachate formation now is one of the greatest
problems that need to be managed properly (Adeolu, et al., 2011).
The leachate composition varies greatly from landfill to landfill
depending on site specific characteristics. One of the most
hazardous components in leachate is heavy metals. There is a
growing concern regarding the buildup of heavy metals in soil and
ground water. Different kinds of wastes are responsible for the
presence of heavy metals in the landfills. Sources such as
electronic waste, painting waste and used batteries increase heavy
metals content in landfills (Adeolu, et al., 2011).
The recent increase in use and disposal of electronic
devices like cell phones and computers raise the question about
the quantity of metals they contain in waste disposal sites and their
fate in the environment especially because such devices mainly
contain lead, cadmium, mercury, arsenic, copper, zinc and others
(Agamuthu, and Fauziah, 2010).
A number of cases of ground water pollution through
continuous percolation of leachate in India and USA have been
recorded (James, 1977 and Biswas, et al, 2010,). Many cases were
probably undetected because people are not aware that their wells
are contaminated (James, 1977). The information on the quality
of landfill leachate in the Mediterranean region is limited. It is
generally expected that there would not be much leachate
generated from the landfills of arid climate. It is against this
background therefore, the evaluation of landfill is set to provide a
substantial contribution to a better understanding of the waste
dump situation and can lead to more efficient management of the
sites based on the evaluation analysis.

III. MATERIALS AND METHODS
The Mpape dumpsite was the major site used as landfill for
the Federal Capital Territory before relocating to Gosa, around
2006 when the site was filled up. It is located at the Northeastern
edge of the Gwagwa plains, along Aso-Bwari hills by the Kubwa
expressway near the tipper garage of Mpape, within the watershed
of the River Usuma Basin. The Federal Capital Territory (FCT)
Abuja is located between latitudes 8o 25’ and 9o 25’ north of the
equator and longitudes 6045’ and 7045’ east of Greenwich
meridian (Figure1). It occupies an area approximately 8,000km2
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within the region generally referred to as the Middle Belt
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(Mabogunje, 1977), and is bordered on all sides by four states
namely Kogi, Niger, Kaduna, and Nassarawa.

Study area

Figure 1: Location of Mape Dumpsite in the FCT.
Source: Modified from diverse sources by the Author, (2018)
The Federal Capital consists of a number of distinct
physiographic regions basically of two types, the hills and the
plains. The elevations of these hills range from about 100m to
about 300m in the more rugged areas. The landfill is situated at the
upper part of the plains. The influence of parent materials on the
soil of FCT stem from the fact that two parent materials, namely,
crystalline rocks of the basement complex and Nupe Sandstone are
the surface from which they are formed. The soils of the FCT, for
the purpose of easy identification is described along six major land
systems, namely, the undulating Gwagwalada plains, the Abuja
dissected plains, the Kau plains, the undulating Kuje plains, the
Iku and the Robo plains (Alhassan, 2000). The alluvial complexes
of the territory are contained in all the stream channels which are
made up of gleysols which are very fertile and occur dominantly
in Abaji Area Council of the FCT. The soils of the plains are
mostly sandy and sandy-loam.
The Federal Capital Territory records the highest
temperature during the dry season months, which are generally
cloudless. The maximum temperature occurs in the month of
March with amounts varying from 370C in the Southwest to about

300C in the Northeast. This also coincides with the period of high
diurnal ranges of temperature which can drop to as low as 170C,
and by August, diurnal temperature rarely exceeds 70C.
Type and sources of data
The data used for this study was qualitative in nature and
was sourced through both primary and secondary sources. The
primary sources of data include a checklist designed in-line with
the basic criteria for siting and constructing a landfill site,
observation, and interview with some key personnel of solid waste
management department of Abuja Environmental Protection
Board. The secondary sources include the documents on the
Standard criteria for siting a landfill.
RESULTS AND DISCUSSION
Assessment of Landfill Standards
Mpape Dumpsite was assessed in relation to the United
State Environmental Protection Landfill standards to see the level
of compliance with the requirements for a standard landfill. The
indicators considered are: Location restrictions, Liners, Operating
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practices, Groundwater monitor, Closure and post closure care,
Corrective action and financial assurance.
Table 1: Landfill Standard
Federal Landfill Standard
Location restrictions: Ensure that
landfills are built in suitable geological
areas away from faults, wetlands, flood
plains, or other restricted areas.
Liners: are geomembrane or plastic
sheets reinforced with two feet of clay
on the bottom and sides of landfills.
Operation
practices:
such
as
compacting and covering waste
frequently with several inches of soil
help to reduce odour, control litter,
insects, and rodents; and protect public
health.
Groundwater monitor: Requires
testing groundwater to determine
whether waste materials have escaped
from the landfill.

Mpape Dumpsite standard
The Mpape Dumpsite is located in a watershed area,
near a quarry site. (Plates 1, and 2), at the foot of AsoBwari hills.

Remarks
Never met the
requirement.

There was no engineering construction on the site, as
regards to protection of both surface and ground water
contamination. (Plates 2 & 3).
Compacting was done on daily bases and no covering
of waste until the site was filled up before covering was
done. Now erosion is exposing the covered waste.
Above all the site has unpleasant odour which attracts
insects, rodents, and expose the public to health risk.

Never met the
requirement.

In this case, borehole was the only provision been made
to monitor the ground water. But the fact is that it is not
functioning as proposed. There are evidences of
leachates coming out of the dump. (Plates 3 & 4).

Never met the
requirement.

Leachate collection system: The
leachate collection system is an integral
component of the overall landfill liner
system meant to collects and treat
leachetes before discharging.

Since there was no engineering construction of landfill,
there is no provision of leachetes collection system in
the landfill.

Never met the
requirement.

Closure and post closure care: include
covering landfills and providing longtime care of closed landfills.

This landfill was filled-up and just relocated to Gosa in
the year 2007. The depth of the covering is very thin
that erosion is exposing the wastes, despite the
landscaping as a control measure.
As observed in plate 3, the leachates drains to the
surface water not even the underground water.

Never met the
requirement.

The site is currently being reclaimed and part is to be
used for Waste composting.

Never met the
requirement.

Corrective action: controls and cleans
up landfill releases and achieves
groundwater protection standards.
Financial assurance: provides funding
for environmental protection during and
after landfill closure (i.e. closure and
post closure care)
Source: Field survey, 2018.

The result in Table 1 revealed that the landfill did not meet
any of the selected criteria evaluated. This implies that the landfill
might posed a lot of environmental degradation in the study area,

Never met the
requirement.

Never met the
requirement.

as it was located in a water shed, without the use of liner, no
leachate monitoring system, and erosion has already setting in.
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Plate 1: One of the sources and the stream around Plate 2: One of the sources of the stream
the dumpsite
around the dumpsite.

Plate 3: Leachates from dumpsite drained into the
drainage channels to the stream.

Plate 4: A drainage channel draining leachates
from the waste dump into the stream.

IV. DISCUSSION OF RESULTS
The results of the evaluation revealed that Mpape dumpsite
was located in a water shed area, at the foot of highland where two
streams (tributaries of River Usuma) derived their sources. Liner
and leachate collection system. One of the requirements of sitting
a Landfill is to ensure that landfills are built in suitable geological
areas away from faults, wetlands, flood plains, or other restricted
areas. This implies that the streams within this dumpsite might be
polluted from source.
Investigation also revealed that the dumpsite was formally
a quarry site which have a depression that the waste was used to
fill in. the construction guide demands that a landfill supposed to
have a Liner. Liners are geomembrane or plastic sheets reinforced
with two feet of clay on the bottom and sides of landfills. The
principal functions of a landfill liner system are to limit
contaminant migration to groundwater and to control landfill gas
migration. This is achieved by the landfill liner slowing the
vertical and lateral seepage of leachate to allow its collection and
removal by the leachate collection system and to contain landfill
gas within the landfill for appropriate collection. The liner may

also attenuate contaminants in leachate seeping through the liner.
A further function of the liner is to control infiltration of
groundwater. The implication of this situation is that the there is
no control of leachates as such both the soils and water (surface
and ground water) are not been protected. This can also affect both
plants and aquatics present within the area. This was confirmed in
a study by Magaji, (2012), where he discovered that plants grown
within the area are contaminated.
Another requirement is the operation practices such as
compacting and covering waste frequently with several inches of
soils, which helps to reduce odour, control litter, insects, and
rodents; and protect public health. The situation in the study area
showed that Compacting was done on daily bases, but no covering
of waste until the site was filled up before covering was done. Now
erosion is exposing the covered waste. Above all the site has
unpleasant odour which attracts insects, rodents, and expose the
public to health risk, despite the closure of the site.
Groundwater monitor is another requirement for a standard
Landfill, this involve testing the groundwater to determine
whether waste materials have escaped from the landfill. In this
case, two boreholes were drilled to enable monitoring the ground
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water. But the fact is that it is not functioning as proposed. There
are visible evidences of leachates coming out of the dumpsite
despite the concrete embankments (Plates 3 & 4).
The leachate collection system is an integral component of
the overall landfill liner system. The design objectives of the
leachate collection system are to ensure that it is able to drain
leachate sufficiently that the leachate head above the liner is
minimized, it should be resistant to chemical attack, and physical,
chemical and biological clogging. To be able to be inspected and
cleaned by readily available video inspection and pipe cleaning
equipment. This system is absent in the study area.
Closure and post closure care include covering landfills and
providing long-time care of closed landfills. This landfill was
filled-up and relocated to Gosa in the year 2007. The depth of the
covering is very thin that erosion is exposing the wastes, despite
the landscaping as a control measure. Part of the site is said to be
converted to composting section.
Financial assurance: provides funding for environmental
protection during and after landfill closure (i.e. closure and post
closure care). The site is currently being reclaimed and part is to
be used for Waste composting.

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

V. CONCLUSION AND RECOMMENDATIONS
In conclusion, the Landfill was discovered not to satisfy
any of the selected criteria used for the study. The dumpsite was
located in water shed at the foot of Aso-Bwari hill, there was no
liner used during the construction of the dumpsite as such, there
was no provision for leachete collection facility. There was
compaction but no regular covering. This is leading to erosion and
released of heavy concentrated leachate into the major river
running through the FCT where so many people make use of the
water. The leachates from the dumpsite flow into the stream to the
river, thereby contaminating the water.
Base on the foregone discussion, it is therefore
recommended that; there should be EIA before siting a landfill to
avoid further contamination. There should be regular monitoring
and treatment of the stream water before discharging the water for
public consumption. Further studies should to be conducted on the
impacts of the dumpsite on water, soils and air quality.
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Abstract: In surveillance of the contemporary swift growth of progressing networks, attention has been enthralled mostly on the
operational properties of multifaceted networks in wireless communications. A number of mammoth simulated networks of this
thoughtful have lately been fashioned, which opens an extensive field for the study of their topology, advancement, and the intricate
processes which transpire in them. Fifth Generation (5G) will have to survive with a high degree of heterogeneity in relations to
services and necessities. Amid these end, the malleable and well-organized use of non-contiguous unexploited spectrum for diverse
network disposition scenarios is well-thought-out a key encounter for 5G, New Radio (NR) systems. Furthermore, this study weighs
and equates the complexity of the different waveforms. Keen valuations on Spectral Efficiency, Power Spectral Density, Peak-toAverage Power Ratio and robustness to asynchronous multi-user uplink transmission have been explored in this study. The
reimbursements of these new wave-form for the anticipated 5G uses cases are noticeably highlighted on illustrative standards and
experiments. Each network will be accountable for handling user-mobility, although the terminal will make the final optimal among
different wireless/mobile access network suppliers for a given service. The main impact of this study is definition of 5G mobile
network perception, which is seen as user-centric notion in its place of operator-centric as in Third Generation (3G) or service-centric
concept as seen for Fourth Generation (4G). The 5G terminals will have software distinct radios and modulation scheme as well as
new error-control schemes can be downloaded from the Internet on the run. The growth is seen towards the user terminals as an
emphasis of the 5G mobile networks. The theoretical results are further verified using Matlab evaluations for Spectral Efficiency,
Power Spectral Density and Peak-to-Average ratio. The evaluation results reveal that if an apriori information on the Signal-to-Noise
Ratio (SNR) is present, it is possible to highly increase the Spectral Efficiency (SE) of the transmission.

Key words: - 5G NR, Modulation, Physical Layer, OFDM, UFMC, FBMC, Wave-form
I.INTRODUCTION

I

n modern years, fifth generation (5G) wireless networks have enticed wide-ranging research concerns. The possibility of 5G will
eventually span from mobile broadband services to next-generation automobiles and associated devices. Rendering to the 3rd
Generation Partnership Project (3GPP) [1], [2] 5G networks ought to back three major families of applications, including

Enhanced Mobile Broad Band (eMBB) [1], [2]; massive machine type communications (mMTC) [1], [2]; and Ultra-Reliable and
Low-Latency Communications (URLLC) [1], [2]. Beside this, Enhanced Vehicle-to-everything (eV2X) communications are also give
thought to, as an imperative service that should be sustained by 5G networks [1]. These situations entail enormous connectivity with
extraordinary throughput system, enhanced Spectral Efficiency (SE) and enforce significant contests to the design of general 5G
networks. To accomplish these new necessities, new modulation and Multiple Access (MA) structures are being discovered.
In this, more prominence is positioned on the new modulation techniques for 5G networks. OFDM is extensively used in recent
wireless systems and standards, many potential modulation schemes for 5G networks are carried out from OFDM for back- ward
compatibility reasons. Hence, OFDM will be the foundation as the traditional scheme [3]. Nevertheless, UFMC and FBMC will be the
other two modulation waveforms for supplementary deliberations in this study. OFDM has been implemented in fourth Generation
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(4G) networks. With a proper Cyclic Prefix (CP), OFDM is able to deal with the interruption range of wireless frequencies with
modest discovery methods, which makes it a common clarification for recent broadband conduction. Nevertheless, traditional OFDM
is not able to meet numerous innovative demands vital for 5G networks. For example, in the mMTC scenario [1], [2], sensor nodes
regularly transfer diverse types of data asynchronously in a constricted bands whereas OFDM involves diverse users to be extremely
coordinated, else there will be enormous interloping amid end-to-end substitute bands. This research will concentrate on the diverse
candidate wave - forms; their communication performance, advantages and inadequacies with concerns to 5G NR.
II.EVOLUTION OF 5G

The main benefit of 5G over 4G will be its capacity to provide super-fast (on the order of 10 Gbps), unfailing and high-quality
connectivity with very low latency (a few milliseconds at most) in sustenance of fresh use cases and the billions of sensors that make
up the Internet of Things (IoT). Analytically, 5G networks are anticipated to feature meaningfully improved spectral proficiency and
enhanced exposure.
As stated in [4–7] 5G New Radio has been defined as the first ever cellular technology to maneuver at millimeter-wave frequencies,
provide GHz of bandwidths, and exploit an enormous number of antennas. NR will function in the sub-1 GHz to 100 GHz carrier
frequency range under different types of dispositions to support numerous human-centric and machine-centric applications. 5G
systems are the next foremost phase of mobile telecommunications principles. The space of 5G will eventually range from mobile
broadband services to next-generation automobiles and linked devices. These cited school of thoughts have specified in [3] that (5G)
wireless networks face countless tasks and in edict to aid large-scale varied traffic and users, consequently innovative modulations
and Multiple Access (MA) systems is being developed to meet the varying demands. As stated by [8], two substantial inclinations are
aiding the race to 5G, thus: the volatile growth in claim for wireless broadband that can transmit video and other content-rich services,
and the IoT, where enormous numbers of smart devices communicate over the Internet. Although [9] defined 5G as wireless
connectivity for what so ever that can benefit from being connected. To assist a surely networked society, as cited in [10] there are
three major encounters:


An enormous progress in the number of associated devices.



An immense growth in traffic volume.



An extensive range of applications with different requests and features.

The key is to study on the designing of different waveforms, different communication performance on them, and advantage and
shortcomings on them [5]. To be able to accomplish these goals, 5G will provide exciting broadband speed, ultralow latency, and
ultrareliable web connectivity support. [11] Emphases on the physical (PHY) layer, and in exact on the attained modulation schemes,
the evolution has been from binary modulations such as the Gaussian Minimum Shift Keying (GMSK), used in the Second
Generation (2G) Global System for Mobile (GSM) system, to QAM schemes with adaptively chosen cardinality, presently used in 4G
systems. [12] In this research the objective is to ostentatious on the candidate waveforms: OFDM, UFMC and FBMC to associate and
compare the communication channels, enactment, facts and inadequacies among them.
III.

EXPECTED 5G APPLICATIONS

To administer higher bandwidth capacity than current 4G–supporting broadband, 5G will allow a higher density of mobile broadband
users and sustain ultrareliable device-to-device and massive machine-type communications. These higher bandwidth capacities are:


eMBB - Enhanced Mobile Broadband. For high-capacity and ultrafast mobile communications for phones and infrastructure,
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simulated and improved authenticity, 3D and ultra-HD video, and haptic feedback


URLLC - Ultrareliable and Low Latency. For vehicle-to-vehicle (V2V) and Vehicle-to-Infrastructure (V2I) communications,
autonomous driving



mMTC - Massive Machine -Type Communications. For consumer and industrial IoT, Industry 4.0 mission-critical Machineto-Machine (MC-M2M).To meet these expanding connectivity requirements, 5G is being designed to meet the new
Information Management Technology (IMT)-2020 performance targets that are being defined by the International
Telecommunication Union (ITU) based on the target 5G service areas. It spells out new requirement dimensions such as
ultra-high reliability (e.g., 10-5/1ms) as well as improvements over IMT-Advanced that defined requirements met by Long
Term Evolution (LTE) Advanced Release 10. 5G will differentiate itself by delivering the improvements such as:



10x experienced throughput – bringing more uniform, multi-Gbps peak rates



10x decrease in latency – delivering latency as low as 1 ms



10x connection density – enabling more efficient signaling for IoT connectivity



3x spectrum efficiency – achieving even more bits per Hz with advanced antenna techniques



100x traffic capacity – driving network hyper-densification with more small cells everywhere



100x network efficiency – optimizing network energy consumption with more efficient processing

Figure 1: Expected 5G Application: Enhanced Mobile broadband, ultrareliable device-to-device and massive machine-type
communications.
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Table 1: 5G key parameters

IV.

5G STANDARD TIMELINE

According to [1], [13]–[19]. The 3rd Generation Partnership Project (3GPP) standardization group defines the wireless 5G standard,
with assistance from many partakers and contributors around the globe. Publication of the 15 of the 3GPP standard, concluded in June
2018, announces the 5G standard. Physical layer algorithms, millimeter wave technology, and considerable MIMO architectures are
likely to be meaningfully diverse from 4G LTE technologies. Contemporary 5G advancement centers on enabling technologies such
as elastic baseband and RF technologies, hybrid beamforming, and enormous MIMO systems; rapid prototyping and field trials; and
authentication of conformity with the recent systematic stipulations.

Figure 2. 3GPP Standardization timeline
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5G PHYSICAL LAYER

According to [10] like for any wireless technology, the physical layer forms the mainstay of 5G NR. The NR physical layer has to
back an extensive variety of frequencies (from sub-1 GHz to 100 GHz) and numerous disposition possibilities (pico cells, micro cells,
macro cells). There are human-centric and machine-centric use cases with exciting and sometimes conflicting necessities. There may
also be unanticipated applications with new necessities in the forthcoming. [20] With the physical layer as the backbone, the OFDM
modulation setup, alongside its multiple-access approach OFDMA, is being well-thought-out as significant component, and numerous
options encouraging higher values of spectral efficiency are being deliberated in current technologies. To effectively discourse such
matters, 3GPP is mounting a flexible physical layer for NR. The flexible mechanisms can be appropriately enhanced with a precise
thoughtfulness of radio wave propagation and hardware inadequacies in networks and devices. This is a task, because these features
are less known as cited in [8]. 5G NR is the first ever mobile radio access technology going into millimeter-wave frequency range
(with frequencies as high as 100 GHz), steering channel bandwidths in the GHz range, and permitting immense multi antenna
systems.
VI.

5G MODULATION

In [12] it is revealed that, the recent 4G standard, the LTE system, is centered with the application of the OFDM modulation for
the downlink and of the Single-Carrier Frequency Division Multiple Access (SC-FDMA) approach for the uplink. OFDM is an
orthogonal mass broadcast structure which, in perfect circumstances, cannot be afflicted by inter-carrier intrusion and Inter-Symbol
Interference (ISI). Fifth generation (5G) wireless networks experience numerous encounters in order to aid large-scale assorted traffic
and consumers, hence new modulation and Multiple Access (MA) schemes are being established to meet the varying request [3]
The synergy with an enormous Multiple-Input, Multiple-Output (MIMO) system is also deliberated by employing factual channel
measurements. OFDM and OFDMA are the modulation techniques and the multiple access policy approved in LTE fourth-generation
(4G) cellular network principles, correspondingly. OFDM and OFDMA inherited Code Division Multiple Access (CDMA), engaged
in third-generation(3G) networks for numerous motives, such as the affluence of application of both transmitter and receiver thanks to
the use of Fast Fourier Transform (FFT) and Inverse FFT (IFFT) blocks; the capability to stabilize multipath alteration, the
orthogonality of subcarriers which eradicates inter cell interference; the likelihood of familiarizing the transmitted power and the
modulation cardinality; and the comfort of incorporation with multi antenna hardware, both at the transmitter and receiver [31], [37].
In this work,[21] a fair observation of several 5G waveform candidates (OFDM, UFMC and FBMC) is projected under a common
framework. PSD, SE, PAPR and robustness to asynchronous multi-user UL transmission are assessed. The following candidate
waveforms are being studied on their performance, advantages and shortcomings with regards to 5G modulation:


OFDM



UFMC



FBMC

Anyhow, the furthermost obvious method used for the modulation of Multi-carrier is OFDM that is extraordinarily to time frequency
misalignments because of its extraordinary comparatively side-lobe spectral level. [22] Filter Bank Based Multi-Carrier (FBMC) is
assumed to be a forthcoming 5G contender revolution to usurping OFDM. Each sub-carrier can be wholly filtered in FBMC to
improve heartiness against Inter-Carrier Interference (ICI) impressions. Nonetheless, anticipated FBMC frameworks use filters,
whose length is varied in times of tests per multi-carrier image.
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Conferring to [23] (OFDM) has been accepted as the broadcast waveform in the state-of-the-art wireless communication standards,
comprising 3GPP LTE and IEEE 802.11 standard families. It is also used as a multiple access transmission technique, called OFDMA.
Notwithstanding its benefits such as healthiness in contradiction of multi-path fading and affluence of enactment, OFDM suffers from
a number of hitches, comprising high Peak-to-Average Power Ratio (PAPR) and high side lobes in frequency. Whereas the previous
one has been allayed in LTE using Distinct Fourier Transform-spread OFDMA (DFTS-OFDMA) in the uplink, a.k.a. Single-Carrier
FDMA (SCFDMA), the latter is still deliberated as a drawback.
In [24] matching three candidates’ multicarrier waveforms for the air interface of 5G: filtered CPOFDM the choice for 4G,
FBMC – heavily discoursed in current years, and (UFMC) a new competitor making its presence lately. We evaluate their time
occurrence competence when conveying very small bursts (e.g. for machine to machine communications) and under very close-fitting
response to time requirements (e.g. for car-to-car communications). While FBMC is very effective when conveying lengthy
sequences, it suffers when having to convey short bursts frames. Due to the cyclic prefix and wide frequency guards, OFDM is rather
unproductive. UFMC proofs to be the finest choice, here, outdoing OFDM by about 10% in any instance and FBMC in the event of
very short packets whereas carrying out related for long sequences.

VII.

MULTIPLE ANTENNAS FOR 5G

Alternative technology which is being reflected is the use of a large array of antenna elements, numerous remits more than the
ones in use today, to deliver variety and recompense for path loss [25]. Also known as massive (MIMO), it also permits for high
resolution beamforming and is specifically beneficial at higher frequencies where antenna elements can be contracted, as mentioned
in .[26]. Multi antenna techniques were very imperative previously in LTE, but in NR they have an extra fundamental part to play in
the system design. The delay of the spectrum for mobile communication to contain also the millimeter-wave bands have led to a
beam-centric design of NR in demand to sustain analog beam-forming for attaining adequate exposure. Moreover, [27] elaborates
multi antenna techniques as decisive for gratifying the routine necessities for 5G also for the traditional cellular frequency bands.
For small frequencies, multi antenna techniques are mostly augmentations of structures established in the later publications of
LTE. The resolution with these developments is an enhanced spectral effectiveness driven by the ever-increasing expedition for higher
data rates and aptitude in an overfilled spectrum. Advances in a vigorous array antenna technology have made it conceivable to have
digital resistor over a large number of antenna elements, occasionally denoted as an enormous MIMO. This permits higher spatial
determination in the multi antenna dispensation which can give higher spectral proficiencies. To this end, NR offers better support for
Multi-User MIMO (MU-MIMO) and reciprocity-based operation. A new agenda for obtaining Channel State Information (CSI) has
been established to permit for more elasticity in the transmission of allusion signals and to empower CSI with higher spatial
resolution. This context also offers a leaner system design and makes it easier to familiarize to a varied use cases and to present new
structures in future publications of NR. Centered on a corresponding frequency sphere methodology, we publish a systematic closedform terminologies symbolizing the Physical Layer (PHY) of FBMC/OQAM- and OFDM based MIMO architectures in terms of the
Signal-to Interference-plus-Noise Ratio (SINR) experienced at the output of the indicator when bearing in mind the broadcast on
channels showing strong frequency discernment by [28] .
For high frequencies, procuring coverage is the main task relatively than obtaining high spectral effectiveness.
The motive for this is that transmission losses, when using legacy transmission techniques, are noticeably higher, though there is a
huge quantity of bandwidth accessible in the millimeter-wave spectrum. To overcome higher transmission losses and deliver
satisfactory coverage, beam-forming is useful, particularly under LoS circumstances and maybe both at the gNB and UE. With recent
hardware technology, analog beam-forming is predictable to be dominant at millimeter-wave frequencies. Consequently, measures for
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assisting analog beam-forming in both the gNB and the UE have been established in NR. Unlike preceding groups of mobile
communication systems, NR assist beam-forming not only for the data transmission but also for preliminary contact and broadcast
indications.[10]
VIII.

CHANNEL CODING FOR 5G

There has been some argument in the progress of the 3GPP TR 38.900 Discharge 14 channel model for above 6 GHz. For
instance, once it comes to demonstrating the large-scale path loss over a space across a massive range of mm Wave frequencies, one
group of researchers have wanted to unite the path loss models above and below 6 GHz, using a great collections of dimensions and
depending on physics to show the path loss as a very modest one-parameter model centered on Friis’ equation in the interior of the
first meter of propagation for both Line-Of-Sight (LOS) and Non-LOS (NLOS) circumstances. This method is specified as the
uncompelled path loss model in 3GPP TR 38.900 Release 14, yet some industry players have used a more cumbrous, sub 6-GHz
legacy-based path loss model to attempt to explain proliferation from 6 to 100 GHz. [7], [20]
This method not only dearth a physical foundation with little to no better model exactness notwithstanding more constraints, but
creates a incoherence at 6 GHz between sub-6 GHz consistent models, and newer models above 6 GHz. Although the physics-based
single-parameter model in easily accommodates the 6 GHz boundary with no incoherence from 500 MHz to 100 GHz, the 3GPP
model needs three parameters and upshots in non-physics-based model parameters in numerous circumstances. The ITU working
group 5D is now bearing in mind both of these models. Some have believed that modeling the attenuation of buildings over the wide
range of mm Wave frequencies might be clarified by a physics-based model that articulates attenuation as increasing with the square
of frequency (parabolic), as found by Appleton for describing the refractive index of the ionosphere with frequency. [3], [4], A very
modest hitherto precise model for Outdoor-to-Indoor (O2I) Building Penetration Loss (BPL) for high-loss and low-loss buildings that
contemplates the quadratic increase in frequency is given by:
BPLNYU [dB] = 10 𝑙𝑜𝑔10 (𝐴 + 𝐵 . 𝑓𝑐2 )

(1)

Where fc is in GHz, A = 5, and B = 0.03 for low-loss buildings, and A = 10 and B = 5 for high-loss buildings.

Nonetheless, industry contributors in 3GPP have a commonplace noticeably more intricate BPL models with very equivalent
accuracy, as given by:

BPL3GPP [dB] = PL𝑛𝑝𝑖− 10 𝑙𝑜𝑔10 ∑𝑁
𝑖=1 (𝑝𝑖 𝑥 10

𝐿𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙
−10

𝑖

)

(2)

Where PL𝑛𝑝𝑖 is set to 5 dB as an extra cost added to the exterior wall loss due to numerous materials (which are detailed in [1.1]) to
explain for non-perpendicular incidence in the 3GPP TR 38.900 Release 14 channel model. 𝐿𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑖 is the infiltration loss of
material i, pi is the proportion of the i-th material, where Σpi = 1, and N is the number of materials. These parameters as deliberated in
[29] specifies equivalent models for 5G NR.
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SIGNIFICANCE OF 5G NR

If 4G already supports decent mobile broadband, is there really a need for 5G? The answer is definitely yes as a positive response,
and this is due to enormous reasons. When 4G was formed, mobile broadband was the main driver. For 5G, mobile broadband is still a
significant driver, but with more light thrown to reliability, latency, throughput, data volume and mobility. 5G will need to be a
paradigm modification that comprises very high carrier frequencies with enormous bandwidths, exciting base station and device
concentrations and extraordinary numbers of antennas. There has been a massive improvement in mobile wireless communication
since the last few decades. Bestowing to these school of taught, [9], [30] This invention entails of a number of generations which is
still on-going. The passage of mobile wireless communication began with 1G trailed by 2G, 3G, 4G, and under research forthcoming
generations 5G. The US Federal Communications Commission (FCC) in 1946 agreed a first mobile telephony service to be
functioned by AT&T in 1947.
Due to the bulkiness, weight and extreme power consumption of the equipment at that time, it had to be fitted in a vehicle. More
than three spans of cellular communication technology fruition has led to a swing from analog to digital formats of communication,
moving from what was mostly voice to high-speed data communication from this opinion. In the last few years, Mobile Wireless
Communication networks have experienced an extraordinary revolution. This paper [31] defines technologies that could lead to both
architectural and constituent disorderly design changes: device-centric architectures, millimeter wave, an immense MIMO, smarter
devices, and native assistance for machine-to-machine communications. The mobile wireless Generation (G) usually refers to a
variation in the nature of the system, speed, technology, frequency, data capacity, latency etc. Every group has some values, diverse
dimensions, new techniques and new structures which distinguishes it from the preceding one. The First Generation (1G) mobile
wireless communication network was analog and used for voice calls only.
The First Generation (1G) of cellular communication, which mostly carried voice, nurtured up using setups such as Advanced
Mobile Phone System (AMPS) in the USA and Nordic Mobile Telephone (NMT) in Scandinavia. These analog setups were later
interchanged stirring near 2G with the first digital communication systems around the mid to late-1990s Global System for Mobile
communications (GSM) in Europe and digital-AMPS for the USA. At this point, the Short Message Service (SMS) was made known,
being one of the first extensively used non-voice applications. Development for 2.5G using improved data rates for GSM
development (EDGE), General Packet Radio Service (GPRS) and Code Division Multiple Access (CDMA) glimmered the use of
mobile data communication and initial cellular internet connectivity in the early-2000s. [7] The Second Generation (2G) is a digital
technology and supports text messaging. The Third Generation (3G) mobile technology provided higher data transmission rate,
amplified capacity and offer multimedia support and 3G is based on GSM and was propelled in 2000 . The purpose of this technology
was to offer high speed data. The original technology was enhanced to permit data up to 14 Mbps and more using packet switching. It
uses Wide Band Wireless Network with which clearness is increased. It also offers data services, access to television/video, new
services like Global Roaming. It controls a range of 2100MHz and has a bandwidth of 15-20MHz used for High-speed internet
service and video chatting.
The Fourth Generation (4G) assimilates 3G with permanent internet to support wireless mobile internet, which is fruition to mobile
technology and it overpowers the restrictions of 3G. It also intensifies the bandwidth and decreases the cost of possessions. 4G offers
a downloading speed of 100Mbps. 4G provides same article as 3G and extra services like Multi-Media Newspapers, to watch T.V
programs with more transparency and send Data much quicker than preceding generations. LTE (Long Term Evolution) is carefully as
4G technology. 4G is being established to provide somewhere to stay the QoS and rate requirements set by approaching applications
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like wireless broadband access, Multimedia Messaging Service (MMS), video chat, mobile TV, HDTV content, Digital Video
Broadcasting (DVB), minimal services like voice and data, and other services that exploit bandwidth transitioning. 4G LTE was
familiarized, which does not only suggest major changes on the air boundary, but was moving from code division multiplexing to
OFDM and Time Division Duplex (TDD) or Frequency Division Duplex (FDD). [32] LTE-A prevailed as the leading cellular access
technology today and has aided as the foundation of the transition to 5G mobile communications. 5G stands for 5th Generation
Mobile technology and is going to be a new rebellion in mobile market which has transformed the means to use cell phones which
contains a very high bandwidth. The evolution from 4G to 5G is stirred by new human-centric and machine-centric services across
numerous industries. 5G refers to Fifth Generation which was took place from late 2010s. Services that have the potency to be seen
with 5G technology consist of far better levels of connectivity and exposure.
The main emphasis of 5G will be on World-Wireless World Wide Web (WWWW). It is a comprehensive wireless communication
with no boundaries at all. [8] Defines 5G wireless systems as the next key chapter of mobile telecommunications criterions. The
possibility of 5G will eventually range from mobile broadband services to next-generation automobiles and connected devices. The
present 5G New Radio (NR) description was finalized in June 2018 and circulated in the 3GPP Release 15 specification. Now, a
diversity of industry performers, comprising of network equipment vendors, network operators, semiconductor vendors, and device
manufacturers, are mounting new products that contrivance the new customs. In precise, conferring to the cataloguing in [33] the
main locus scenarios presently intended for 5G networks are as are termed 5G drivers.

X.

5G DRIVERS

• A very enormous data-rate wireless connectivity. Users will be able to download large amounts of data in a short possible
interval; a typical application corresponding to this scheme is high-definition video streaming, which of obviously entails a
modulation scheme with large spectral volume and energy efficiency.
• IoT. Equal to one trillion devices are likely to be connected through the 5G network, permitting consumers to remotely mange
things for example cars, washing machines, air conditioners, lights, and so on. Similarly, energy, water and gas delivery firms will
take lead of associated smart meters so that they can regulate their networks. These connected things will have quite limited handling
competences and will have to transmit small amounts of data intermittently, thus requiring a modulation scheme robust to time
synchronization errors and carrying out well for short communications.

• Tactile Internet. This situation denotes real-time cyber-physical tactile control experiments (for example, remote regulation of
drones and /or of rescue robots in emergency circumstances), and requires a communication service that must be consistent and
reliable and have small latency. The target latency is in the order of 1ms, more than one order of magnitude lesser than the latency of
current 4G systems. In order to attain such a determined target, the PHY latency of future 5G networks must not surpass 200-300.
Other applications, such as on-line gaming and car-to-car and car-to-infrastructure communications, though not openly linked related
to the notion of the tactile Internet, also can take chances of the low latency requirements.[27–29].

• Wireless Regional Area Networks (WRAN). It is expected that the substantial throughput of 5G networks will also fit to
bringing internet broadband access to sparsely populous regions that are not yet covered by wired technologies such as ADSL and
optical fiber. In this situation, network devices will have a minimal mobility, so Doppler effects will be insignificant, and also latency
will not be a key prerequisite. In order to be able to meet the throughput demands of bandwidth-hungry domestic users, the use of socalled “white spaces” .In other words frequency bands licensed to other services but really not used appears inevitable. It is thus
assumed that the accessible frequency bands will not be contiguous, and cognitive-like unscrupulous spectrum access is a feasible
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possibility. Millimeter wave frequencies (larger than 20 GHz) also will be used. The modulation format of future 5G systems should
thus be able to proficiently exploit the accessible fragmented and heterogeneous spectrum.
5G wireless access is envisioned to enable a networked society, where information can be accessed and shared anywhere and anytime,
by anyone and anything [36]. 5G shall provide wireless connectivity for anything that can benefit from being connected. To permit a
truly networked society, there are three main encounters as follows:
• A massive growth in the number of connected devices.
• A massive growth in traffic volume.
• A wide range of applications with diverse requirements and characteristics. To tackle these challenges, 5G wireless access not only
requires new functionalities but also substantially more spectrum and wider frequency bands.

Figure 3: Frequency ranges of current and future mobile communication systems.
This figure demonstrates the operational frequency ranges of existing (2G, 3G, 4G) and future (5G) mobile communication systems.
The recent cellular systems operate below 6 GHz. A huge amount of spectrum is available in the millimeter-wave frequency band
(30–300 GHz); nevertheless, there is no commercial mobile communication system operating in the millimeter-wave frequencies
today. 4G LTE is designed only for frequencies below 6 GHz. There are some local area networks and (mostly) indoor
communication systems based on the IEEE 802.11ad and 802.15.3c standards that operate in the unlicensed 60 GHz band. IEEE
802.11ay, a follow-up of 802.11ad, is under development. 3GPP is presently developing a global standard for new radio access
technology, 5G new radio (NR), which will work in frequencies from below 1 GHz up to 100 GHz. 5G NR will unleash current
frequencies and new functionalities to back the ever-growing human-centric and machine-centric applications as quoted in [10].

XI.

PURPOSE OF THE STUDY

Inside the 5G research, one of the questions that is still uncertain about the implementation of the Radio Access Technology is the
radio waveform candidates. Given these circumstances, the main objective of this research is to carry out a study of the different
modulation wave-forms for 5G New Radio that can be implemented in the physical layer. We consider and evaluate, among other
waveform candidates, OFDM, FBMC and UFMC. By this thesis it is expected to determine the advantages and disadvantages of each
waveform model regarding the complexity, performance and spectral containment. The project consist of two different phases:
a.

Simulation phase. In this stage we carry out the design and simulation of the waveform candidates using a software tool
called MATLAB. The models will be analyzed from several perspectives (e.g. Power Spectral Density (PSD), Peak to
Average Power Ratio (PAPR), Spectral Efficiency (SE) in order to include most of the parameters with a relevant role in the
decision of the radio waveform for the upcoming technology.

b.

Comparison over real scenario. The second phase consists of intense analysis and testing of the candidates over the given
specifications. Given the compatibility between this transceiver and the MATLAB tool as a hardware controller, the schemes
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designed in the previous phase are fully portable for this purpose. The results of this proof will give a solid ground to the
conclusions about the advantages and disadvantages of the waveforms evaluated.

XII.

STRUCTURE OF THE STUDY

In order to understand the vivid processes followed in this study, it is kept a certain parallelism between the structure of the report and
the different phases we went through for the elaboration of the project. The report is structured in 5 main chapters.
Chapter 1: Introduction. This presents a brief overview about the evolution of mobile communication and particularly in the
upcoming fifth generation carried. Besides, it includes a project definition establishing the goals for the thesis.
Chapter 2: Waveform Models. In this chapter evident literature and related works are discussed to justify which types of 5G
waveform performs greatly given the performance specifications. Later, each modulation scheme is theoretically described to provide
a solid background.

Chapter 3: Simulation The third section is centered in the simulation phase. First of all, we explain the main characteristics of the
simulation tool. Afterwards, a description of each scheme implemented is carried out. Finally, we present the results obtained and we
compare them with the theoretical results expected.

Chapter 4: Results and Discussion. This chapter is focused on the analysis and vivid discussions of the simulated result over a real
scenario. In this section is a well carry detailed exposition of the results gathered. Moreover, the outcomes for each waveform will be
compared and discussed.

Chapter 5: Conclusion and Future works. The last chapter is dedicated to the conclusions drawn over the whole elaboration
process of the thesis with further thoughts of future inventions.

XIII.

CHAPTER TWO – RELATED LITERATURE

XIV.

MASSIVE MIMO (MULTIPLE-INPUT-MULTIPLE-OUTPUT)

The term MIMO is used to create a system where numerous transmitters or multiple receivers are present in a system. Virtually,
the system can take countless varied forms like: single input-multiple-output (SIMO) or multiple-input-single-output (MISO) system.
According to [37] an audio podcast from IEEE on future network . ‘Enabling 5G and beyond’, David Soldani described that Massive
MIMO (mMIMO) will be an central part of 5G from day one, including common and control channels with beam forming and
tracking. With mMIMO the number of transmitting antenna elements is eventually greater than the number of MIMO streams (or
layers). In reality, mMIMO means that the number of administrable antenna elements is more than eight. 5G radio will support 8
Layers Single User (SU)-MIMO or 16 Layers Multi User (MU)-MIMO in the downlink, and 4 Layers SU-MIMO in the uplink, with
the likelihood of dynamic switching in both directions. Multiuser MIMO shows that parallel MIMO data streams (or layers) are
transmitted to unique users at the same time-frequency resources. A typical example of 16 Layers configuration is 2layer/UE×8UE
MU-MIMO.[13], [17],. Beamforming gives the merits that the same resources can be reused for multiple users in a cell: It allows
Space Division Multiple Access (SDMA), greatly increasing the number of supported users within that sector: It reduces interference
and increases cell capacity. As a result, Massive MIMO and Active Antenna Technologies (AAT) permits higher spectral efficiency
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and administer much more capacity on existing base station sites. The technology can also improve link performance and increase the
coverage area.
5G radio design is fully optimized for massive MIMO using three basic techniques for forming and steering beams:


Digital beamforming, where each antenna element has a transceiver unit with the adaptive Tx/Rx weights in the baseband,
allowing frequency selective beamforming. Digital beamforming boosts volume and flexibility and it is mostly appropriate to
bands below 6 GHz.



Analog Beamforming implements only one transceiver unit and one RF beam per polarization. Adaptive Tx/Rx weighting on
the RF is used to form a beam. This is best placed for coverage at higher mm Wave bands and offers less cost and
complexity.



Hybrid beamforming is a combination of analog and digital beamforming. When some beamforming is in the analog domain,
the number of transceivers is eventually much lower than the number of physical antennas, which can simplify
implementation, particularly at high frequency bands. [18], [38] .This technique is suited to bands above 6 GHz. Additional
[37] advantages will pop up with the introduction of the 5G core, which backs many recent enabling network technologies.
For example, the 5GC is defined by a layered and service-oriented architecture, with regulate plane and user plane split and
shared data layer, for subscription, state and policy information. It also supports: User plane session continuity, while the
terminal migrates across different access points; interworking with untrusted access; an all-inclusive policy framework for
access traffic steering, switching and splitting; and wireless-wireline convergence.

Other fundamental 5G enabling technologies, end-to-end, are: Flow-based QoS, with a much higher level of granularity than LTE,
which is currently limited to the bearer service concept; multi-connectivity, where the 5G device can be connected simultaneously to
5G, LTE and Wi-Fi, offering a higher user data rate and a more reliable connection; terminal assisted Network Slicing, and end-to-end
(E2E) network management and orchestration, with in-built support for cloud implementation and edge computing.
5G Network Slicing comes along with new information and role models, and slice management functions, responsible for the
management and orchestration of network slice instances (NSI). An NSI consists of one or more network slice subnet instances
(NSSI) of Physical Network Functions (PNF) and/or virtualized network functions (VNF).
Within this framework, three main role models are defined, namely:


The Communication Service Customer (consumer, enterprise, vertical, CSP, etc.), who may use communication services
from a Communication Service Provider (CSP);



the Communication Service Provider builds its offering on top of network services, from the Network Operator, and virtual
infrastructure services, from the Virtual Infrastructure and Data Center Service Providers; and



The physical and virtual network functions composing the network slice instances, end to end, may be provided by Network
Equipment Vendors (including VNF), Network Function Virtualization Infrastructure Suppliers, and Hardware Suppliers.

It is certain that an organizational body or entities may ensure one or several roles in this regard.
The new CSP offering, enabled by 5G Slicing, is Network Slice as a Service (NSaaS). Like cloud computing SaaS, IaaS and PaaS
models, the Communication Service Customer, thus; the tenant, may compose, order and pay one or more network slice instances
based on its utilization; Service Level Agreements (SLA), e.g. in terms of latency, throughput, and reliability; and value-added
services (VAS). Fundamentally, 5G will support three basic business models for network slicing, depending on the tenant’s degree of
slice control, which may go from monitoring only the KPIs related to the signed SLAs, changing the configuration of the deployed
slice instances, to chaining own physical/virtual network functions. The partitioning model may be joined with the layering model to
enact joint horizontal and vertical offerings. In slice partitioning, the orchestration of resources and capabilities, from an E2E service
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requirement perspective, must be horizontally federated (cooperation/collaboration), and vertically coordinated (hierarchy) through
policies and standardized Interfaces /APIs. The E2E 5G systems will comprise of six domains, from terminal (UE) to the Data
Network (DN) and service applications:
1.

Terminals: supporting Network Slice Selection Assistance Information, to request specific slice instances, based on the
communication services in use.

2.

Access: eLTE/NR Radio Units with Ethernet front-haul (eCPRI) or Ethernet mid-haul for low latency and latency insensitive
services, respectively.

3.

Aggregation: Radio Clouds with their own Software Defined Network Controllers (SDN-C) and Virtual Infrastructure
Managers (VIM).

4.

Mobile core: Core Cloud with own SDN-C and VIM interconnected to the Radio Clouds by IP routers and WAN SDN-C.

5.

Network Slice Management and Orchestration: An E2E Service Orchestrator for the embedding of Network Service
Descriptors (Network Connectivity topology and VNF forwarding graphs), on top of a Self-Organizing Network (SON) and
VNF Manager Functions.

6.

Data Layer and Application Enablement: g. IoT and Customer Experience Management (CEM) platforms for running
applications on top of the different network slices for public safety, digital health, mobility, industry automation, smart cities,
etc.
Artificial Intelligence, in terms of descriptive, predictive and prescriptive analytics, will find application in three main
domains:



SON: Key capabilities / algorithms / architecture attributes within the different domains (RAN, Core, Transport etc.) to
enable the right flexibility and tradeoffs for operators to efficiently exploit slicing;



Data and application layers, i.e. big data analytics (structured data analytics, text analytics, web analytics, multimedia
analytics, network analytics, mobile analytics), and



Data-layer platforms for IoT and CEM.

To recognize the 5G vision presented: spectrum must be made available first, global standards, next, and regulations must follow. It is
also necessary for a massive investment from industry, especially from Connectivity Service Providers (Operators) [37].
XV.

5G NR UNIFIED AIR INTERFACE

At the heart of 5G is a new, more capable, unified air interface - 5G NR. It will not only significantly enhance mobile broadband, but
will also enable new services such as mission-critical control and massive IoT. [39] 5G NR adopts an optimized OFDM-based family
of waveforms and multiple access, as well as a common, flexible framework that enables efficient service multiplexing and provides
the forward compatibility required to futureproof 5G. This section explores these key foundational elements that are integral to the 5G
NR air interface design. 5G NR will also incorporate a plethora of advanced wireless technologies that will bring new levels of
performance and efficiency. It is important to note that the Release 15 specification for 5G NR is not expected to be frozen until 2018,
but key decisions are already made during the study item phase that turns into the work item phase in March 2017. Below are 5G
design elements from Qualcomm’s perspective based on the current status in 3GPP.
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OPTIMIZED OFDM-BASED WAVEFORMS AND MULTIPLE ACCESS

One of the foremost decisions for designing a unifying 5G air interface is the choice of radio waveform(s) and multiple access
technique(s). Not only will they need to deliver high performance at low complexity, but they must also be capable of supporting (and
multiplexing) all the envisioned 5G use cases efficiently. Based on this research, the OFDM family is the right choice for 5G
enhanced mobile broadband and beyond. This is notable, as this will make 5G the first mobile generation that will not be based on a
totally new waveform and multiple access design. Instead, 5G NR will build upon OFDM, which both LTE and Wi-Fi use today, to
[3, 33, 34] adapt to meet the extreme variation of 5G requirements. Key benefits of the OFDM family that make it ideal for meeting
5G requirements are:


Low complexity: it enables low-complexity receivers (e.g., mobile device), even when scaling to wider bandwidths –
lowering device cost.



High spectral efficiency: it allows for low-complexity MIMO implementation that can add more data streams easily – getting
closer to Shannon’s limit.



Low power consumption: it can support single-carrier waveforms that have smaller power variations – optimizing PAPR31
for uplink transmissions to deliver more power-efficiency.



Frequency localization: OFDM allows for enhancements such as windowing/filtering, which can effectively minimize inband and out-of-band emissions – critical for 5G service multiplexing.

The OFDM family can also efficiently coexist with other waveforms and multiple access schemes in the same framework; for
example, supporting asynchronous, grant-free transmissions (e.g., RSMA) for connecting the IoT and enabling mission-critical
control communications.
XVII.

A FLEXIBLE FRAMEWORK WITH FORWARD COMPATIBILITY

Supporting the wide range of 5G services and devices requires more than optimized waveforms and multiple access. 5G NR is being
designed with a flexible frame structure to efficiently multiplex diverse 5G services and provide forward compatibility for future ones.
This equates to flexibility not only in the frequency domain, as discussed earlier with scalable OFDM numerology, but also in the
time domain. The 5G NR framework will be able to support the diverse services, features and deployment scenarios envisioned for
5G.[35]
XVIII.

ADVANCED WIRELESS TECHNOLOGIES

5G NR will bring many new inventions across a diverse set of services. This section will highlight some of the key technologies that
will allow 5G NR to achieve new levels of performance and efficiency. [30] The focus will be on Release 15 features for enhancing
mobile broadband with a brief summary of some key features being envisioned for mission-critical control and massive IoT. 5G
enhanced mobile broadband is ushering in the next era of immersive experiences that will require new levels of performance and
efficiency, including higher throughput, lower latency, more capacity, higher mobility, and more uniformity at a lower cost.
Qualcomm is at the forefront of driving many new technology inventions that will make fiber-like wireless broadband a reality.
XIX.

MILIMETER (MM) WAVE FOR EXTREME CAPACITY AND SPEED

5G NR will not only enable the use of higher frequencies in the 3 to 6 GHz band for macro/small cell deployments, but it will also
open up new mmWave opportunities for mobile broadband. The abundant spectrum available at these high frequencies is capable of
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delivering extreme data speeds and capacity that will reshape the mobile experience. However, mobilizing the mmWave comes with
its own set of challenges.
Transmissions in these higher bands suffer from significantly higher path loss as well as susceptibility to blockage, while meeting the
power and form-factor requirements of mobile devices has also proven to be challenging. Thus, traditional mmWave implementations
have been limited to mostly stationary applications such as shorter-range wireless docking, enabled by technologies like 802.11ad that
operates in the 60 GHz band.
With the recent advancements in signal processing and antenna technologies, the idea of mobilizing the mmWave is no longer out
of reach. By utilizing a large number of antenna elements in both the base station and the device, along with intelligent beamforming
and beam-tracking algorithms, 5G mmWave can provide increased coverage, reduced interference, and a continuous connectivity
experience even for NLOS49 communications and device mobility. Moreover, 5G NR will also leverage multi-connectivity with 5G
sub-6 GHz and/or Gigabit LTE to improve overall link robustness and to help achieve faster system acquisition. Additional design
considerations have also been incorporated to enable easy deployment of dense mmWave small cells, such as with the support for
integrated access and backhaul.
Qualcomm has been at the forefront of mmWave technologies. Having commercialized 802.11ad 60 GHz chipsets for mobile
devices, Qualcomm is also developing and testing early mmWave prototype that operates at 28 GHz band today (scalable to other
frequencies). With wider bandwidths, it can easily deliver extreme data rates, but more importantly, it supports robust mobility and
handovers that are made possible with our intelligent beamforming and beam-tracking algorithms. [15], [29] Field tests and
simulations have shown line-of-sight coverage of ~350 meters and non-line-of-sight coverage of ~150 meters in a dense urban
deployment.

XX.

OFDM, UFMC, FBMC for 5G NR

This study describes a comprehensive exploration on candidate modulation waveforms in terms of practical network indicators such
as good put, delay, fairness and service coverage, and under functional situations that can be imagined to be realistic in 5G
deployments. The central idea is on the candidate waveforms: OFDM, UFMC and FBMC for 5G NR. In this work [41], comparison
on the performance of the waveforms (OFDM, UFMC, FBMC, and legacy LTE waveforms) in cellular networks with relaxed
synchronization are examined. First, an incorporated frame structure is discussed to introduce the context. Comparisons on the
robustness of the waveform contenders in the envisaged setting. Based on these outcomes, a bit loading algorithm is proposed to cope
with the non-uniform distribution of the interference across the carriers in order to upsurge the spectral efficiency. Comparison
between 5G waveform candidates that outperform CP-OFDM: UFMC offers LTE backward compatibility. GFDM and FBMC go
further, but there are still open questions on short packet, MIMO, and the likes. [16]
On the other hand, a merging cross-layer framework is suggested that encompasses the downlink preparation and resource division
measures that builds upon a model of the queueing process at the data-link control layer and a physical layer abstraction that can be
chosen to model either OFDM or FBMC / OQAM. Broad numerical outcomes conclusively show that most of the apriori advantages
of FBMC / OQAM over OFDM do indeed interpret into enhanced network indicators, that is, the rise in spectral efficiency achieved
by FBMC / OQAM makes up for the distortion caused by the loss of orthogonality.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10274

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

612

Figure 4: Block diagrams of popular multicarrier schemes (OFDM, FBMC, and UFMC) considered for 5G radio access.

XXI.

CHAPTER THREE – OFDM, UFMC AND FBMC

XXII.

5G WAVEFORMS AND PHYSICAL – LAYERS

Physical-layer waveforms have not yet been specified. This is due to the fact that, there is no consensus on potential waveforms, quite
a number of candidates are in the running: filter bank multi-carrier (FBMC), generalized frequency division multiplexing (GFDM),
universal filtered multi-carrier (UFMC), filtered orthogonal frequency-division multiplexing (F-OFDM), and many more. F-OFDM
and FBMC are widely well thought -out by several researchers.
XXIII.

WAVEFORM

Waveform portrays the physical shape of a signal that carries the modulated data through a channel. The information is mapped from
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the message space to the signal space at the transmitter, and a reverse operation is performed at the receiver to recover the message in
a communications system. The waveform, that describes the structure and shape of the information in the signal space, can be
characterized by its fundamental elements: symbol, pulse shape, and lattice. The symbols constitute the random part of a waveform
whereas the pulse shape and the lattice form the deterministic section.


Symbol: A symbol is a set of complex numbers in the message space that is formed by assembling a sum of bits together. The
number of bits gathered in one symbol regulates the modulation order that has a high influence on the throughput.



Pulse Shape: The form of the symbols in the signal plane is defined by the pulse shaping filters. The shape of the filters
regulates how the energy is spread over the time and frequency domains and has a relevant effect on the signal features.



Lattice: The lattice is created by sampling the time–frequency plane, and the locations of samples define the coordinates of
the filters in the time–frequency grid. The lattice geometry might present different shapes such as rectangular and hexagonal
according to the formation and distances between the samples. Also, the lattice can be exploited by involving extra
dimensions such as space domain.[42]

Honestly, wireless devices connecting to internet keeps increasing day by day with very fast rate, and this will further intensify in the
years to come and it cause of traffic to boost. In order to attain the higher data rate, OFDM is extensively employed in the
communication systems due to its benefits as it has the orthogonality between the large numbers of sub-carriers. Multicarrier format is
OFDM in which the usable bandwidth is distributed among individual modulated data sources. In 4G system OFDM (Orthogonal
Frequency Division Multiplexing) is applied, but it doesn’t allow the higher data rate due to the higher Peak to average power ratio
and spectrum leakage. To handle these problems new modulation techniques are required. FBMC (Filter Bank Multicarrier) is used to
reign over the limitations of OFDM. It is an efficient modulation technique which is ideal for the 5G network or to deliver the new
waveforms for 5G.
In this section, some of the 5G waveform candidates will be deliberated on the performance, throughput and efficiency basis. [43]

XXIV.

SPECTRAL EFFICIENCY

When evaluating the performance of a given modulation and coding system, a prime figure of value is the spectral efficiency which is
defined mathematically as:

𝜌=

𝑅𝑐 𝑁𝜁𝑔 log2 (𝑀)
𝑇𝑠 𝑊𝑡𝑜𝑡

𝑏/𝑠/𝐻𝑧,

(3)

where 𝑅𝑐 denotes the rate of the active channel code, 𝑊𝑡𝑜𝑡 is the total frequency occupancy of the signal according to some measure,
and 𝜁𝑔 ≤ 1 is the inefficiency due to imaginable guard bands in Multicarrier systems, or dually, guard time in single carrier systems.
M denotes the cardinality of the engaged modulation, and N is the number of subcarriers. Note that spectral efficiency shows here the
data rate that can be transmitted for each bandwidth unit used for transmission, irrespective of the underlying bit error rate (BER). To
emphasis on the achievable spectral efficiency (ASE), a much more insightful performance measure, representing the spectral
efficiency that a system may attain under the constraint of arbitrarily small BER.
Power Spectral Density of waveforms in this context: OFDM has high ACL due to sinc in frequency domain. UFMC has lower ACL
than GFDM (circular convolution). GFDM with windowing: Better OOB than GFDM and comparable to UFMC. Best frequency
location is obtained with FBMC.
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Simulation parameters & Spectral Efficiency:
1. Considering 2 users for asynchronous multi-user access scheme


3 RBs for user 1 (12 carriers)



9 RBs for user 2 (36 carriers)

2. Same FFT size for all users: 1024
3. Parameters are based on LTE 10MHz
4. Length of UFMC filter has been set to have same Spectral Efficiency for UFMC and OFDM: 𝐿 = 𝑁𝐶𝑃 + 1

Table 3: Simulation parameters & Spectral Efficiency
Overall parameters
FFT size
NFFT
1025
Bit per Symbol
m
2
Resource block
NRB
12
size
Number of
N1Re
3 for User 1
active RBs
9 for User 2
Sampling
Fe
15.36 MHz
frequency
OFDM and SC FDMA parameters
Cyclic Prefix
NCP
72 samples
UFMC Parameters
Filter Length
L
73
Stop band
40dB
attenuation
Number of sub
P
15
symbols
FFT size
M
1024

Roll Off factor
0.1
FBMC parameters
Spreading
K
4
factor
Asynchronous Access Parameter
Guard Carriers
[0,1,2,5]
Timing Offset
[-0.25:0:25
Carrier
0;10.5%
Frequency
Offset
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Figure 5: Spectral Efficiency for 5G candidates
This figure shows comparisons between SE of waveforms, [16] UFMC and OFDM have the same SE whiles GFDM SE depends on
size block. FBMC SE depends on burst duration: Therefore, If burst duration > 3ms, FBMC has better SE than UFMC and OFDM.
In OFDM, SC-FDMA, GFDM and UFMC, the spectral efficiency does not depend on the burst duration and it is a function of the
modulation parameters. But for FBMCOQAM, it depends on the frame duration, and the spectral efficiency loss is due to the transient
state of the shaping filter if assumed that no transmission takes place during this period. Hence, there is no constant loss per symbol
and the spectral efficiency increases with the burst duration to reach an asymptotic level equal to the modulation order. For GFDM,
[31– 33] the spectral efficiency is higher compared to OFDM as a GFDM symbol is M times longer compared to an OFDM one.
Indeed, for GFDM, the spectral efficiency loss due to the CP insertion is limited as there is one CP per GFDM symbol (i.e. 1 CP per
M equivalent OFDM symbols)
XXV.

POWER SPECTRAL DENSITY

Power spectral density function (PSD) shows the strength of the variations (energy) as a function of frequency. In other words, it
shows at which frequencies variations are strong and at which frequencies variations are weak. The [22 ,32] unit of PSD is energy
(variance) per frequency(width) and you can obtain energy within a specific frequency range by integrating PSD within that
frequency range.
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Figure 6: Power spectral density of waveforms
This figure shows power spectral density of different waveforms assuming non-contiguous fragments of spectrum available for
transmission. It further depicts a better stress the impact of the adjacent channel leakage, the author considered two users that occupy
36 carriers (3 RBs), with 12 guard carriers (1 RB) as guard band. The best spectral localization is obtained with FBMC-OQAM.
GFDM has a slightly lower out-of-band leakage compared to OFDM but is clearly outperformed by UFMC. With the addition of the
windowing process, GFDM becomes comparable to the UFMC.
Two (2) users of 3 RBs with 1 RB of guard carriers to better stress ACL impact. Spectral Efficiency for each waveform [bit/s/Hz] is
given by the following:

𝜂𝑂𝐹𝐷𝑀 =

𝜂𝑈𝐹𝑀𝐶 =

𝜂𝐺𝐹𝐷𝑀 =

𝑚 x 𝑁𝐹𝐹𝑇
𝑁𝐹𝐹𝑇 + 𝑁𝐶𝑃

𝑚 x 𝑁𝐹𝐹𝑇
𝑁𝐹𝐹𝑇 + 𝐿−1

𝑚x𝑃x𝑀
𝑃 x 𝑀+𝑁𝐶𝑃

(3.2)

(3.3)

(3.4)
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𝑚x 𝑆

(3.5)

1

𝑆 x 𝐾−2

PEAK-TO-AVERAGE POWER RATIO

Peak-to-average power ratio (PAPR) determines the envelope variation of a waveform and is defined as the peak amplitude of the
waveform divided by its root-mean-square value. Large PAPR requires power amplifiers to have a very large linear range. Otherwise,
the nonlinearity leads to signal distortion, which causes spectral regrowth and higher BER. It was gathered from the literature survey
that [44] all multicarrier candidate waveforms suffer from large PAPR. Figure 3.3 presents the PAPR performance comparison of
different waveforms and confirms the findings from the literature as it is seen that all the candidate waveforms exhibit large PAPR.
Comparing the relative performance, we observe that OFDM and WOFDM have the lowest PAPR while FOFDM shows the highest
PAPR. Other MCM schemes using filter to limit OBE also show higher PAPR as compared to OFDM. A general observation from
these results is that use of filters in MCM schemes to limit OBE, increases the PAPR due to interference/overlapping among the time
domain samples of filtered signals.[34, 36, 37]
PAPR computed on a 3ms burst:

𝑃𝐴𝑃𝑅 =

max[|𝑦[𝑘]|2 ]
𝐸[|𝑦[𝑘]|2 ]

(3.6)

Computing Complementary Cumulative Density Probability Function (CCDF).Low PAPR is only obtained with SC-FDMA. All
multicarrier modulations have a comparable PAPR (gap around ~ 0.5 dB) as depicted in figure 3.3
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Figure 7.PAPR for waveforms with Burst 3ms
To compute on Fig. 7 the CCDF of the PAPR for the considered waveforms, for a burst duration of 3 ms. SCFDMA, due to its (quasi)
single carrier property, offers the best performance. The other modulations, which are multicarrier, have a higher PAPR and none of
the multicarrier candidates with the chosen parametrization offers better performance than OFDM. However, it should also be noted
that the gap is small, around 0.5 dB
XXVII.

MULTI-CARRIER MODULATIONS (SCM)

In classical SCM, the data is conveyed over one single carrier frequency using high transmission rates, which is wide signal
bandwidth and short symbol duration. MCM is a group of waveforms in which the information is split and transmitted simultaneously
over different carrier frequencies (called sub-carriers) each one with low transmission rates (compared to SCM), thus narrow subcarrier bandwidth and long symbol duration.[3], [46]
The core benefit of MCM over SCM which makes them liked for high speed wireless transmissions is their robustness against
frequency selective fading channels. Their robustness is made clear for the fact that, a selective fading channel can be divided into
parallel frequency at fading narrow sub channels in MCM (one for each sub-carrier). This result can be seen in Figure 3.4. Thus, the
channel equalization for MCM is a simple process executed in the frequency domain separately for each sub channel. Adversely, in
SCM subject to a frequency selective fading channel the equalization is performed in the time domain using complex procedures.[47–
49]
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(b) Flat Fading Sub channel

Figure 8. Effect of dividing a selective fading channel in narrow sub channels

XXVIII.

BEAMFORMING FOR MIMO-OFDM SYSTEMS

To model a point-to-point MIMO-OFDM system with beamforming, The combination of multiple-input-multiple-output (MIMO)
and orthogonal frequency division multiplexing (OFDM) techniques have been embraced in current wireless standards, such as
802.11x families, to deliver higher data rate. This is because MIMO uses antenna arrays, beamforming can be employed to enhance
the received signal to noise ratio (SNR) which in turn diminishes the bit error rate (BER). The term MIMO is used to refer to a system
where multiple transmitters or multiple receivers are present. Practically, the system can take many diverse forms, such as singleinput-multiple-output (SIMO) or multiple-input-single-output (MISO) system. Figure 3.5 illustrates a downlink MISO system. An 8element ULA is arrayed at the base station as the transmitter while the mobile unit is the receiver with a single antenna. The rest of the
system is configured as follows. The transmitter power is 8 watts and the transmit gain is -8 dB. The mobile receiver is stationary and
situated at 2750 meters away, and is 3 degrees off the transmitter's boresight. An interferer with a power of 1 watt and a gain of -20 dB
is positioned at 9000 meters, 20 degrees off the transmitter's boresight. [6]
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Figure 9. Downlink Multiple Input Single Out (MISO) system.
This example depicts a system level simulation of a point-to-point MIMO-OFDM system employing beamforming. The simulation
models and many system components such as encoding, transmit beamforming, precoding, multipath fading, channel estimation,
equalization, and decoding.

XXIX.

SIGNAL

Within the transmitter subsystem, there exist fairly a number of components that occur like convolutional encoder, the scrambler, the
QAM modulator, the OFDM modulator and so on. The sent signal is first changed to information bits stream and then channels
through source coding and the various modulation stages to get ready for radiation. References were made in [23] that data is carried
out by the following stages:


Signal Transmission



Signal Propagation



Signal Reception

The modulated carrier is also amplified, and then attached to an antenna that converts the electrical signals to electromagnetic waves
for radiation into space. The waves radiate at the speed of light and are transferred not only by line of sight but also by deflection from
the ionosphere.
Stating in [50] A radio system conveys information to the transmitter. The information is transmitted through an antenna which
transforms the RF signal into an electromagnetic wave. The transmission medium for electromagnetic wave propagation is free space.
The electromagnetic wave is interrupted by the receiving antenna which converts it back to an RF signal. Preferably, this RF signal is
the same as that originally produced by the transmitter. The original information is then demodulated back to its authentic form. In
current wireless standards, the integration of multiple-input-multiple-output (MIMO) and orthogonal frequency division multiplexing
(OFDM) formats have taken on to allocate higher data rate. Because MIMO uses antenna arrays, beamforming can be accepted to
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enhance the received signal to noise ratio (SNR) which results in reduction of the bit error rate (BER).
The system depicts the level simulation of point-to-point MIMO-OFDM system engaging beamforming. The simulation models
have several components for instance encoding, transmit beamforming, precoding, multipath fading, channel estimation, equalization
and decoding [51]. The tendency in 5G wireless communication is to attain higher frequencies at millimeter wave spectrum and use
enough transmit and receive antennas. Because the path loss in the millimeter wave band is substantial, a larger array is needed to
deliver additional beamforming gain to overcome the path loss. In order to be able to command each array element independently to
achieve the maximum flexibility in beamforming, a transmit and receive switch often termed as T/R switch, is required behind each
element [52].

XXX.

SIGNAL TRANSMISSION

The first procedure is to configure the system's transmitter. There are countless mechanisms in the transmitter subsystem, such as
the convolutional encoder, the scrambler, the QAM modulator, the OFDM modulator, and so on. The message is initially converted to
an information bit stream and then passed through source coding and modulation stages to be ready for the radiation. Then, the data
stream is replicated to all radiating elements in the transmitting array. In a MIMO system, it is possible to detach multiple users’
spatial division multiplexing (SDMA). In these conditions, the data stream is often modulated by a weight corresponding to the
required direction so that once radiated, the signal is maximized in the exact direction. In a MIMO channel, the signal radiated from
diverse elements in an array may go through different propagation environments, the signal emanated from each antenna should be
propagated alone. This can be achieved by setting Combine Radiated Signals to false on the phased Radiator component. To get
precoding, the data stream radiated from each antenna in the array is modulated by a phase shift corresponding to its radiating
direction. The aim of this precoding is to see to it that, these data streams add in phase if the array is steered toward that direction.
Precoding can be indicated as weights used at the radiator.
In the intervening time, the array is also driven toward a given steering angle, so the total weights are a mixture of both precoding and
the steering weights.

𝑤𝑒𝑖𝑔ℎ𝑡 = 𝑤𝑇.∗ 𝑤𝑅

XXXI.

(3.7)

SIGNAL PROPAGATION

Afterwards, the signal propagates through a MIMO channel. In broad-spectrum, there are two propagation effects on the received
signal strength that are of concern: one of them is the spreading loss due to the propagation distance, often termed as the free space
path loss; and the other is the fading due to multipath. [50], [53] the example in the figure models both effects. To put on a more
genuine mobile environment, next section also inserts an interference source. It is noted that, in a wireless communication system, the
interference is often a different mobile user.
XXXII.

SIGNAL RECEPTION

The receiving antenna collects both the propagated signal as well as the interference and passes them to the receiver to recover the
original information embedded in the signal. [19], [50]. Just like the transmit end of the system, the receiver used in a MIMO-OFDM
system also contains many stages, including OFDM demodulator, QAM demodulator, descrambler, equalizer, and Viterbi decoder. An
evaluation of the decoded output with the original message stream suggests that the resulting Bit Error Rate (BER) is too high for a
communication system.
The constellation diagram is also shown below in figure 10.
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Figure 10: Constellation diagram of BER
The high BER is primarily due to the mobile being off the steering direction of the base station array. If the mobile is positioned with
the steering direction, the BER is greatly improved. Therefore, the system is very sensitive to the steering error. On the other hand, it
is this kind of spatial sensitivity that makes SDMA possible to distinguish multiple users in space.

XXXIII.

PHASE SHIFTER QUANTIZATION EFFECT

The dialogue so far adopts that the beam can be handled in the desired direction. In reality, this is often not true, especially when the
analog phase shifters are used. Analog phase shifters have only limited precision and are categorized by the number of bits used in
phase shifts. For example, a 3-bit phase shifter can only represent 8 different angles within 360 degrees. Thus, if such quantization is
included in the simulation, the system performance degrades, [54] which can be observed from the constellation plot in figure 11.
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Figure 11: Phase Shifter Constellation diagram of BER
For all the modulation formats well-thought-out in this work, the complex baseband equivalent of the transmitted signal, say x(t), can
be expressed as
𝐺

𝑥(𝑡) = √𝑃𝑇𝑠 ∑ 𝑆ℓ (𝑡 − ℓ𝑇𝑠 )

(3.8)

ℓ=−𝐺

where P is the signal power, 𝑇𝑠 is the symbol period, 2G + 1 is the number of temporal slots spanned by each data packet, and the
waveform 𝑆ℓ (t) is the complex baseband equivalent of the waveform associated to the ℓth temporal slot [55], [56] which is written as

𝑆ℓ (𝑡) =

1
√𝑁

∑𝑁−1
𝑘=0 𝑑

𝑘,ℓ 𝑝(𝑡) 𝑒

𝛿𝑓𝛿𝑡
𝑗2𝜋𝑘 𝑇
𝑠

(𝑡 + ℓ𝑇𝑠 )

(3.9)

In (3.9), N is the number of subcarriers, 𝑑𝑘, ℓ is the transmitted symbol related to the (k, ℓ,)th resource element (i.e., kth subcarrier
and ℓth symbol interval), p(t) is the underlying shaping pulse, and 𝛿𝑡 and 𝛿𝑓 are two dimensionless constants that rule the actual time
and frequency spacing among the transmitted symbols 𝑑𝑘, ℓ. In specific, letting T be a reference symbol time used for normalization
and defined as T = Tt /𝛿t, it is seen that symbols 𝑑𝑘, ℓ are spaced in time by Ts = 𝛿tT and in frequency by 𝛿𝑓 𝛿𝑡 /Ts = 𝛿𝑓 /T. Note
that letting 𝛿𝑓 = 𝛿𝑡 = 1, we acquired the usual orthogonality-preserving frequency spacing 1/T that holds for OFDM systems, while
the dimensionless product 𝛿𝑓 𝛿𝑡 can be interpreted as a measure of how much symbols are packed with respect to the classical OFDM
choice. [12]. Merging the two formulas, we attain;
𝑁−1

𝑥(𝑡) = √

𝐺

𝛿𝑓 𝛿𝑡
𝑃𝑇𝑠
∑ ∑ 𝑑𝑘,ℓ 𝑝(𝑡 − ℓ𝑇𝑠 ) 𝑒 𝑗2𝜋𝑘
𝑡.
𝑁
𝑇𝑠

(3.10)

𝑘=0 ℓ=−𝐺
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Note again that, the shaping pulse p (t) has no restrictions in its (practically finite) time duration, but it is
assumed to be of unit energy, that is; || 𝑝(𝑡)| |2 = 1. Furthermore, as specified later, variables { 𝑑𝑘, ℓ }, the
transmitted symbols, are not necessarily equal to pure modulation symbols as they may include some form of
signal processing, that, for instance, allows us to consider other (staggered) lattice structures. The pure data
symbols are denoted by {𝑎𝑘, ℓ }, which we assume to be of unit average power, that is E[|𝑎𝑘, ℓ |2 ] = 1. It is
easy to show that the above signal model is representative of several modulation formats.
XXXIV.
XXXV.

OFDM AND SYSTEM MODEL
ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING

Till date, OFDM has been the dominant technology for broadband multicarrier communications. However, in certain applications
such as cognitive radios and uplink of multiuser multicarrier systems, where a subcategory of subcarriers is apportioned to each user,
OFDM may be an undesirable solution.[56]. OFDM is a multicarrier communication scheme that has been extensively embraced in a
number of diverse wired and wireless communication systems. Among others, 3GPP adopted it as the underlying physical layer (PHY)
technology in mobile broadband systems denoted as 4G Long-term Evolution (LTE). It displays some inherent shortcomings as well
as frequency leakage caused by its rectangular pulse shape, spectral efficiency loss due to the use of a CP and need for fine time and
frequency synchronization in order to preserve the carrier orthogonality, which guarantees a low level of intra and inter-cell
interferences [57]. OFDM [58] is multi-carrier digital modulation scheme. The carriers in an OFDM signal are mutually orthogonal
to one another over a given time interval thereby minimizing inter-carrier-interference. This allows the sub-carriers to occupy the
spectral zero crossing positions of other sub-carriers and hence increasing the spectral efficiency. Due to high spectral efficiency
OFDM is being used for data transfer at high rates in 4G wireless networks. An OFDM modulated signal can be generated by carrying
out Inverse Discrete Fourier Transform (IDFT) on the digitally modulated signal and correspondingly a DFT operation in the
demodulator. In OFDM, the bandwidth W is equally shared among all the subcarriers. Thus, each subcarrier performs as a
narrowband signal but the overall OFDM signal will be wideband signal thus creating the signal immune to frequency selective fading.
In the mist of all the candidates, multicarrier techniques are noticeably exclusive for broadband wireless communications owing to
numerous merits such as immunity against frequency selectivity, multiuser diversity support and adaptive modulation /coding
techniques. Orthogonal frequency division multiplexing (OFDM) has been the dominating technology so far and successfully
deployed in many of the current standards such as Long-Term Evolution (LTE) and Wi-Fi. In the transition from existing
technologies (4G) to the next generation, waveform selection ramifies to two paths for 5G RAN. The first one is re-considering
OFDM based methods by improving its characteristics and handling its drawbacks with proper solutions. The second one, on the other
hand, is to implement alternative multicarrier technologies and redesign everything based on a different rationale. Transceiver block
diagrams for OFDM and other popular multicarrier schemes, filtered multi-tone mode of filter bank multicarrier (FBMC), universal
filtered multicarrier (UFMC) and generalized frequency division multiplexing (GFDM) are given in Fig. Let us firstly provide the
merits and challenges of the multicarrier technologies considered as an alternative to OFDM in the context of 5G expectations [59].

XXXVI.

OFDM SYSTEM MODEL

This is a multicarrier approach in which the accessible radio band is shared between original modulated input sources. To add to,
the single modulation schemes are Amplitude Modulation, Phase Modulation, Frequency Modulation, Binary Phase Shift Keying and
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Quadrature Phase Shift Keying, in these the input is modulated by a single carrier. OFDM is a broadband technology which support
data rate in form of 100 megabits per second. Orthogonal Frequency Division Multiplexing (OFDM) is a scheme that gives the overall
impression to assign the total accessible radio channels among sub channels. [60] These sub channels are orthogonal with each other.
In OFDM the information encoding take place on multiple carrier frequencies. It has proposed into a famous method for widespread
digital communication, needed in operations like digital TV and audio broadcasting, DSL internet connection, radio systems, power
line structure and 4G mobile communication. OFDM overcome the problem of large bandwidth requirement. In OFDM, cyclic prefix
is used to reduce the interference. To overcome the effect of multipath fading problem this occurs in UMTS. The OFDM entails by
adding the modulated subcarriers signals transmitted in parallel to IFFT. In general, there is a transmitted signal Sn (t) for OFDM
symbol.
Mathematically, all the carriers can be denoted as a complex waveform as given below:

𝑆𝑐 (𝑡) = 𝐴𝑐 (𝑡)𝑒−𝑗|𝜔𝑐(𝑡)+𝜙𝑐(𝑡)|

(3.11)

Where 𝑆𝑐 (t) = Real component of original signal. 𝐴𝑐 (t) = Amplitude. The original data is the actual portion of 𝑆𝑐 (t) mutually 𝐴𝑐 (t) and
𝐹𝑐 (t) is the peak and phase of the carrier, and it can alter on the basis of image by image. The estimations of the specifications are not
changeable with the symbol time period (t). It is established that OFDM contains more than one carrier. Therefore the complex
signals 𝑆𝑐 (t) is expressed the equation:
𝑗[𝜔𝑛(𝑡)+𝜙𝑛 (𝑡)]
𝑆𝑐 (t) = 1/N ∑𝑁−1
𝑁=0 𝐴𝑛 (𝑡)𝑒

(3.12)

Here: 𝜔n=𝜔0 + nΔ𝜔 .It is in form of continuous signal. If we calculate the waveform of every part or elements of signal over a solo
symbol duration, at that point, the terms 𝐴𝑐 (t) and 𝐹𝑐 (t) reaction to the not changeable data that rely upon the frequency of that special
carrier, and this can be written as:

Φn(t) = ϕ n
𝐴𝑛 (t) = 𝐴𝑛
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Figure 12: OFDM Transmitter / Receiver Architecture
If the input data is sampled with the use of a sampling frequency 1/T, then the output data is depicted as following:
𝑗[𝜔0 +nΔ𝜔)𝑘𝑇+ 𝜙𝑛 ]
𝑆𝑠 (kT) = 1/N ∑𝑁−1
𝑁=0 𝐴𝑛 𝑒

(3.13)

Here, we are bound to the time by which we analyses the signal to N samples. This is appropriate than the time of a single information
symbol. This can be exemplified as:

T = NT
Equation (3.13) without any loss of quality by assuming ω0 = 0, then the signal is:

𝑁−1

𝑆𝑠 (kT) = 1/N ∑ 𝐴𝑛 𝑒 𝑗𝜙𝑛

𝑒𝑗(nΔ𝜔) 𝑘𝑇

(3.14)

𝑁=0
By comparing the equation (3.14) with Inverse Fourier Transform we obtain:

𝑁−1

𝑔(kT) = 1/N ∑ 𝐺(𝑛/𝑁𝑇)𝑒 𝑗2 ∏ 𝑛𝑘/𝑁

(3.15)

𝑁=0

In equation (3.14), the term Anejϕn is not larger from a clarification of the signal in an inspected recurrence domain, also s (kT) is
the time domain image. OFDM is a multicarrier modulation technique. As soon as numerous of carriers are positioned close to each
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other, then it creates the OFDM signal. The sidebands enlarge out to one side, once the modulation of any data or information takes
place and applied to the carrier. It is obligatory for the receiver that it should be able to obtain the full signal to get original signal back
efficiently. When signals are sent near to each other, they have to be positioned as that the recipient can differentiate those with the
use of filter and there should be guard interval among them. But in the situation where OFDM subcarrier sidebands overlaps with
each other, they can be gained without any interference, because of the orthogonality property. This can be achieved by getting the
carrier difference equal to the inverse of symbol duration.
XXXVII.

FILTERED-OFDM FILTER DESIGN

A suitable filtering for F-OFDM normally satisfies these criteria: Must have a flat passband over the subcarriers in the sub-band,
Should have a sharp transition band to minimize guard-bands and should have enough stop-band attenuation
A filter with a rectangular frequency response, that is to say; a sinc impulse response, meets these standards. To make this causal, the
low-pass filter is seen using a window, which, effectively abbreviates the impulse response and delivers smooth transitions to zero on
both ends.

Figure 13: OFDM Impulse Response

XXXVIII.

F-OFDM TRANSMIT PROCESSING

In F-OFDM, the sub-band CP-OFDM signal is channeled through the designed filter. As the filter's passband corresponds to the
signal's bandwidth, only the few subcarriers near to the edge are impacted. A key deliberation is that the filter length can be permitted
to surpass the cyclic prefix length for F-OFDM [61]. The inter-symbol interference incurred is diminished due to the filter design
using windowing (with soft truncation).
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Transmit-end processing procedures are shown in the following F-OFDM transmitter diagram.

Figure 14: Filtered – OFDM Transmitter

Figure 15: Power Spectral Density for F-OFDM.
OFDM Modulation with Corresponding Parameters. For assessment, we examine the existing OFDM modulation technique, using the
full employed band, with the same length cyclic prefix. Likening the plots of the spectral densities for CP-OFDM and FOFDM schemes, F-OFDM has lesser side lobes. This permits a higher utilization of the given spectrum, leading to increased spectral
efficiency.
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Figure 16: Power Spectral Density for OFDM

XXXIX.

F-OFDM RECEIVER WITH NO CHANNEL

Figure 17 below highlights the basic receive processing for F-OFDM for a single OFDM symbol. The gained signal is passed
through a matched filter, followed by the normal CP-OFDM receiver. It accounts for both the filtering ramp-up and latency prior to
the FFT operation. There is no fading channel considered in this figure but noise is added to the received signal to achieve the desired
SNR. Receive processing operations are shown in the F-OFDM receiver diagram below.

Figure 17: F-OFDM Receiver
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Figure 18: F- OFDM Demodulated Symbols
As emphasized, F-OFDM adds a filtering stage to the prevailing CP-OFDM processing at both transmit and receive ends. The
illustration models the full-band allocation for a user, but the same method can be used for multiple bands (one per user) for an uplink
asynchronous operation. These presents the basic characteristics of the F-OFDM modulation scheme at both transmit and receive ends
of a communication system [62]. Discover different system parameter values for the number of resource blocks, number of
subcarriers per blocks, filter length, tone offset and SNR. Universal Filtered Multi-Carrier (UFMC) modulation scheme is another
method to sub-band filtered OFDM. F-OFDM example uses a single sub-band while the UFMC example uses multiple sub-bands. FOFDM and UFMC both use time-domain filtering with subtle differences in the way the filter is designed and applied. For UFMC, the
length of filter is controlled to be equal to the cyclic-prefix length, while for F-OFDM, it can surpass the CP length. For F-OFDM, the
filter design points to a slight loss in orthogonality (strictly speaking) which affects only the edge subcarriers.

XL.
XLI.

CHAPTER FOUR - RESULTS AND DISCUSSION
INTRODUCTION

In this chapter the remaining multicarrier modulation formats that have been proposed by the EU-funded research 5GNOW and are
promising for comparing with OFDM are extensively discussed. OFDM, as a multi-carrier modulation technique, has been widely
adopted by 4G communication systems, such as LTE and Wi-Fi®. It entails many pros: robustness to channel delays, single-tap
frequency domain equalization, and efficient implementation. What is often not emphasized are its costs involved such as the loss
in spectral efficiency due to higher side-lobes and the strict synchronization requirements. New modulation processes are, thus, being
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considered for 5G communication systems to overcome some of these factors. To overcome these limitations in OFDM, several
alternative candidates have been intensively studied in the literature over the past few years, such as universal filtered multi carrier
(UFMC).
Again, FBMC was considered as an alternate waveform to OFDM in the 3GPP RAN study phase I during 3GPP Release 14.
According to Math Works Inc. FBMC is similar to OFDM except that FBMC does not use the cyclic prefix (CP) which is totally a
waste of the bandwidth.

XLII.

OFDM

OFDM has recently been applied in wireless communication systems due to its high data rate transmission capability with high
bandwidth efficiency and its robustness to multi-path delay. Fading is the one of the major aspect which is considered in the receiver.
To omit the effect of fading, channel estimation and equalization procedure must be done at the receiver before data demodulation.
XLIII.

F-OFDM VS. OFDM MODULATION

According to Math Works Inc. [63] These instances relates Orthogonal Frequency Division Multiplexing (OFDM) with FilteredOFDM (F-OFDM) and throws more light on the merits of the candidate modulation scheme for Fifth Generation (5G)
communication systems. Comparing Filtered-OFDM modulation with generic Cyclic Prefix OFDM (CP-OFDM) modulation. For FOFDM, a well-designed filter is applied to the time domain OFDM symbol to improve the out-of-band radiation of the sub-band
signal, while maintaining the complex-domain orthogonality of OFDM symbols. The figure models Filtered-OFDM modulation with
configurable parameters. It places a lot of interest on the filter design technique and the basic transmit /receive processing.

OFDM, numFFT = 1024
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Figure 19: OFDM Power Spectral Density
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In Figure 19, OFDM PSD curve has larger side lobes and out of band radiation. Thus the FBMC technique is additional beneficial in
contrast to OFDM by giving larger spectral effectiveness. Because of each carrier filtering, it experiences a higher filter delay and
requires OQAM processing also. Comparing the plots of the spectral densities for OFDM and FBMC schemes, FBMC has lower side
lobes. This allows a higher utilization of the allocated spectrum, leading to increased spectral efficiency.OFDM Modulation with
Corresponding Parameters For assessment, we evaluate the existing OFDM modulation technique, using the full occupied band,
however, without a cyclic prefix. Given a Peak-to-Average-Power-Ratio (PAPR) for OFDM as 8.8843 dB.

Figure 20: OFDM PSD with 200 Subcarriers

XLIV.

UNIVERSAL FILTERED MULTICARRIER (UFMC)

UFMC is a generalized version of filtered multicarrier techniques where groups of subcarriers, thus sub-bands, are filtered instead
of filtering each subcarrier independently. By doing so, interference between neighboring sub-bands is reduced compared to
conventional OFDM. Again, sub-band based filtering operation, when compared to the subcarrier filtering operation performed by
FBMC, aims to increase the efficiency for short-burst type communications such as IoT scenarios or very low latency packets by
reducing the filtered symbol duration and outperforms both cyclic prefix (CP)-OFDM and FBMC for such use cases. [53– 55] A
comparable scheme is also given as resource block (RB)-filtered OFDM. Nevertheless, while UFMC aims to solve the problems of
FBMC and maintaining its advantages, the increased fast Fourier transformation (FFT) length introduces complexity issues at the
transmitter and receiver operations.
The aspects of Universal Filtered Multi Carrier (UFMC) system and emphasis, gives the advantages of new modulation method for
the emerging fifth generation (5G) Wireless Communication Systems [67]. UFMC waveform is a derivative of OFDM waveform
combined with post-filtering, where a group of carriers is filtered by using a frequency domain efficient implementation. This subband filtering operation is inspired by the fact that the smallest unit used by the scheduling algorithm in frequency domain in 3GPP
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10274

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

633

LTE is a resource block (RB), which is a group of 12 carriers. The filtering operation leads to a lower out-of-band leakage than for
OFDM. The UFMC transmitter is composed of B sub- band filtering that modulate the B data blocks. The transmitted signal uses no
CP, but there is still a spectral efficiency loss due to the time transient (tails) of the shaping filter. The Rx stage is composed of a
2NFFT point FFT, which is then decimated by a factor 2 to recover the data. A windowing stage can also be inserted before the FFT.
It introduces interference between carriers but is interesting to consider for asynchronous uplink transmissions as it aids to separate
contiguous users.

XLV.

UNIVERSAL FILTERED MULTI-CARRIER MODULATION

UFMC is seen as a broad view of Filtered OFDM and FBMC (Filter Bank Multi-carrier) modulations techniques. The whole band
is filtered in filtered OFDM and single subcarriers are filtered in FBMC, while groups of subcarriers (sub-bands) are filtered in UFMC.
This subcarrier grouping permits one to minimize the filter length (when compared with FBMC). Furthermore, UFMC can still use
QAM as it retains the complex orthogonality (when compared with FBMC), which works with existing MIMO schemes. The full
band of subcarriers (N) is divided into sub-bands, where each sub band has a fixed number of subcarriers and not all sub-bands need
to be employed for a given transmission. An N-pt IFFT for each sub band is computed, inserting zeros for the unallocated carriers.
Each sub band is filtered by a filter of length L, and the responses from the different sub-bands are summed. The filtering is done to
reduce the out-of-band spectral emissions. Different filters per sub-band can be applied, however, in this example, the same filter is
used for each sub-band. A Chebyshev window with parameterized side-lobe attenuation is engaged to filter the IFFT output per subband.

Figure 21: UFMC Transmitter Diagram
In figure 22 below, an LTE system at 20 MHz channel bandwidth uses 100 resource blocks of 12 subcarriers each, at an individual
subcarrier spacing of 15 kHz. This utilizes only 18 MHz of the assigned spectrum, resulting to a 10 percent loss. Furthermore, the
cyclic prefix of 144 or 160 samples per OFDM symbol leads to another ~7 percent efficiency loss, for an overall 17 percent loss in
possible spectral efficiency. With the now defined ITU requirements for 5G systems, applications require much higher data rates,
lower latency and more efficient spectrum usage.
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Figure 22: PSD for UFMC
This figure focuses on the new modulation technique known as Universal Filtered Multi-Carrier (UFMC) compares it with OFDM
within a generic framework in figure 4.2 given a Peak-to-Average-Power-Ratio (PAPR) for UFMC equals 8.2379 dB. Associating the
plots of the spectral densities for OFDM and UFMC structures, UFMC has lower side-lobes. This allows a higher utilization of the
given allocated spectrum, resulting to increased spectral efficiency. UFMC also shows to some extent better PAPR.

XLVI.

UFMC RECEIVER WITH NO CHANNEL

The figure next highlights the basic UFMC receive processing, which, like OFDM, is FFT-based. The sub-band filtering extends the
receive time window to the next power-of-two length for the FFT operation. Every alternate frequency value corresponds to a
subcarrier main lobe. In typical scenarios, per-subcarrier equalization is used for equalizing the joint effect of the channel and the subband filtering. In the diagram below, only the sub-band filter is equalized because no channel effects are modeled. Noise is added to
the received signal to achieve the desired SNR.
UFMC Reception, has BER = 0 at SNR = 15 dB
The receive-end processing is shown in the following diagram.
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Figure 23: UFMC Receiver with no channel
The illustration portrays the basic features of the UFMC modulation scheme at both transmit and receive ends of a communication
system. Discover diverse system parameter values for the number of sub-bands, number of subcarriers per sub-band, filter length,
side-lobe attenuation, and SNR.

Figure 24: UFMC Pre-Equalization Symbols
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Figure 25: UFMC Equalized Symbols.
UFMC is considered advantageous in relation to OFDM by offering higher spectral efficiency. Sub-band filtering has the
advantage of decreasing the guards between sub-bands and also reducing the filter length, which makes this scheme good-looking for
short bursts. The latter property also makes it attractive in comparison to FBMC, which suffers from much longer filter length.

XLVII.

ILTER-BANK MULTICARRIER (FMBC)

FBMC is one of the most well-known multi-carrier modulation formats in wireless communications literature which is also talked
about as a 5G waveform. It proposes a great benefit of shaping each subcarrier and enable a flexible utilization of spectral resources
along with meeting various structural requirements, For Instance: low latency, multiple access etc. This is also a benefit for making
signal robust against channel effects thus. Dispersion in time and frequency domains. For example, rectangular filters are preferable
for time dispersive channels while raised cosine filter are more robust against frequency dispersion.[68] Several other pulse shaping
filters are also explored in the literature to cope with various effects of the channel and provide a reliable system design based on
different scenarios. FBMC was considered as an alternate waveform to OFDM in the 3GPP RAN study phase I during 3GPP Release
14. According to Math Works Inc.[69]. FBMC is similar to OFDM except for the reason that FBMC does not use the cyclic prefix
(CP) which is totally wastage of the bandwidth, it also provides the better spectral efficiency. [43] Cyclic prefix is basically a term
used to reduce the interference by transmitting the copy of 10 to 25% of the LSB (Least significant bits) or end bits of symbol to the
front of each MSB (Most significant bits).[70] Yet, FBMC utilizes the bandwidth in an effective way by using filter banks on the
transmitter side and receiver side. FBMC technique delivers higher data rate than OFDM due to the reduction of guard bands. It also
provides the capability to allot the distinct sub-carrier to the distinct non synchronized consumers or users in effective and suitable
way.
The restrictions of FBMC is that it is complex due to use of filter banks on both sides’ thus, transmitter and receiver sides. In
upcoming cellular system, filter bank multicarrier technology raises the spectral efficiency and utilizes the radio band perfectly and
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provides the accurate or suitable waveforms for next generation communication system. In spite of all the advantages FBMC has, the
importantly long filter lengths resulting in colossal symbol durations not only becomes a problem if low latency applications or short
bursts of machine type communications are in focus, but also introduces an extreme computational complexity for MIMO detection as
the channel coherence bandwidth would fall below.
FBMC waveform is made up of set of parallel data that are transmitted through a bank of modulated filters. The prototype filter,
parametrized by the overlapping factor K, can be selected to have very low adjacent channel leakage. One may distinguish between
two main variants of FBMC: one based on complex (QAM) signaling, which is also termed as filtered multi tone (FMT), and another
based on real valued offset QAM (OQAM) symbols, also referred to as FBMC/OQAM. The latter ensure orthogonality in real domain
to boost spectral efficiency. The first variant (FMT) is currently employed in standards like Telecommunication Equipment
Distribution Service (TEDS), and attains orthogonality in the midst of subcarriers by physically reducing their frequency domain
overlapping, thus reducing the SE in a similar proportion as CP-OFDM [57]. Associating Filter Bank Multi-Carrier (FBMC) with
Orthogonal Frequency Division Multiplexing (OFDM), the relevance discussed highlights their merits of the candidate modulation
scheme for Fifth Generation (5G) communication systems. Compares Filter Bank Multi-Carrier (FBMC) modulation with generic
OFDM modulation. FBMC offers ways to overcome the known limitations of OFDM of reduced spectral efficiency and strict
synchronization requirements. These advantages have given it the opportunity to be considered as one of the modulation techniques
for 5G communication systems.

XLVIII.

FILTER BANK MULTI-CARRIER MODULATION

FBMC filters each subcarrier modulated signal in a multicarrier structure. The prototype filter is the one used for the zerofrequency carrier and is the basis for the other subcarrier filters. The filters are characterized by the overlapping factor, K which is the
number of multicarrier symbols that overlap in the time domain. The prototype filter order can be chosen as 2*K-1 where K = 2, 3, or
4 and is selected as per the PHYDYAS project. The current FBMC implementation uses frequency spreading. It uses an N*K length
IFFT with symbols overlapped with a delay of N/2, where N is the number of subcarriers. This design choice makes it easy to analyze
FBMC and compare with other modulation methods. To achieve full capacity, offset quadrature amplitude modulation (OQAM)
processing is employed. The real and imaginary parts of a complex data symbol are not transmitted simultaneously, as the imaginary
part is delayed by half the symbol duration.

The transmit-end processing is shown in the following diagram below:

Figure 26: FBMC Transmitter,
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Figure 27: FBMC Power Spectral Density
Figure 27 represents that the, FBMC has lower side lobes. This allows an advanced use of the allocated band, leading to advanced
spectral efficiency. A review of the existing OFDM modulation technique, using the full occupied band, however, without a cyclic
prefix. The power spectral density of the FBMC transmit signal is plotted to highlight the low out-of-band leakage.

XLIX.

FBMC RECEIVER WITH NO CHANNEL

The example implements a basic FBMC demodulator and measures the BER for the chosen configuration in the absence of a channel.
The processing includes matched filtering followed by OQAM separation to form the received data symbols. These are de-mapped to
bits and the resultant bit error rate is determined. In the presence of a channel, linear multi-tap equalizers may be used to mitigate the
effects of frequency-selective fading.

The receive-end processing is shown in the following diagram.

Figure 27: FBMC Receiver
FBMC Reception for K = 4, BER = 0 at SNR = 12 dB. The figure presented the basic transmit and receive characteristics of the
FBMC modulation scheme. Exploring by changing the number of overlapping symbols, FFT lengths, guard band lengths, and SNR
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values. FBMC is considered advantageous in comparison to OFDM by offering higher spectral efficiency. Due to the subcarrier
filtering, it incurs a larger filter delay (in comparison to UFMC) and also requires OQAM processing, which requires modifications
for MIMO processing.
Furthermore, a unifying cross-layer framework is proposed that encompasses the downlink scheduling and resource allocation
procedures and builds upon a model of the queueing process at the data-link control layer and a physical layer abstraction that can be
picked to model either OFDM or FBMC. Extensive numerical results conclusively demonstrate that most of the apriori advantages of
FBMC over OFDM do indeed translate into improved network indicators, that is, the increase in spectral efficiency achieved by
FBMC makes up for the distortion caused by the loss of orthogonality. Nevertheless [69] FBMC is better suited than OFDM in theory,
practical reflections pinpoint many issues of FBMC. Therefore, a new waveform called Universal Filtered Multi-Carrier (UFMC)
collecting the advantages of FBMC is promising while preventing its setbacks. In contrast to FBMC, UFMC applies a filtering
functionality per sub-band instead of per subcarrier.
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Figure 28: Waveform comparison: synthesis radar chart

L.
LI.

CHAPTER FIVE – CONCLUSION
CONCLUSION

After analyzing the results obtained in this thesis, it is concluded that fair comparison for several representative criteria involving
Spectral Efficiency, PAPR, PSD in relation to the three most promising waveform candidates for 5G are compared extensively. This
section has been devoted to the illustration of some of the most promising modulation schemes for use in forthcoming 5G cellular
networks. In this study, a fair analysis of several 5G waveform candidates (OFDM, UFMC and FBMC) is projected under a common
framework. PSD, SE, PAPR and robustness to asynchronous multi-user UL transmission are assessed. Based on these end results, a
bit loading algorithm is proposed to cope with the non-uniform distribution of the interference across the carriers in order to boost the
SE. We establish that if an apriori information on the SNR is present, it is possible to highly increase the SE of the transmission.
UFMC waveform is an interesting option. The SE is comparable to the one of OFDM and the pulse shaping function gives robustness
to access with relax synchronization compared to OFDM. UFMC also preserves backward compatibility with well-known OFDM
algorithms (channel estimation, MIMO detectors). On the other hand, the interest of FBMC-QAM is limited, considering actual
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literature proposals. However, one can imagine future enhancements in the filter design.
FBMC goes further beyond the norm. The well localized frequency response entitles the use of fragmented spectrum with minor
interference on adjacent bands. Marvelous performances are demonstrated in non-synchronous access (whatever the time delay
between users). Nonetheless, under the time–frequency localization relationship, the time localization is given up, making this new
waveform difficult to adapt to short packet size. It has nevertheless been demonstrated in this paper that increasing the inter carrier
spacing could give FBMC very beneficial qualities.
On the other hand, the absence of guard period gives FBMC an efficiency gain for larger packet size or broadcast transmission (in the
DL for example). One of the additional challenges FBMC waveform is facing is the adaption to multiple antenna schemes. This issue
is not straightforward and concepts have to be revisited. Finally, the intrinsic complexity of the transceiver is greater (it is also true for
UFMC) compared to OFDM transceivers. To be at par, FBMC transceiver complexity still needs to be compared with the complexity
of an OFDM transceiver with embedded digital or analog filtering functions. In that scenario, when flexibility is required (dynamic
spectrum allocation on non-contiguous spectrum), the complexity of FBMC and UFMC transceivers could be few orders of
magnitude below. Certainly, performance as well as equalization complexity heavily rely on the type of prototype filter. In this work
we limit our comparisons to the PHYDYAS prototype filter.
Optimization depending on the channel as well as comparison of various prototype filter. OFDM is here defined as reference. The
benefits of new waveforms for the 5G use cases have been clearly highlighted. UFMC offers improvements, while keeping backward
compatibility with legacy OFDM, while FBMC-OQAM goes forward, making this waveform particularly interesting for 5G
scenarios. We indeed demonstrated the benefits of the FBMC waveform compared to legacy LTE waveforms and UFMC in terms of
PSD, SE, and robustness against both a synchronicity and high delay spread environment. Last but not least, the parametrization of
FBMC (with the use of various inter carrier spacing or different overlapping factors) allows better flexibility to cope with various
services and scenarios. The study and the implementation of the waveforms shows that clearly UFMC has better performance than
OFDM in terms of PAPR, spectral efficiency, inter carrier interference or inter symbol interference. The main advantage of UFMC is
the use of Dolph-Chebyshev filter. Truly, according to these filter properties, the spectral OFDM effects of side lobes interference on
the immediate adjacent subcarrier can be minimized significantly. By these properties two OFDM issues are answered. The need of a
guard band is no longer needed because other UFMC symbols would not be shared by the side lobe interference. Likewise, UFMC is
more robust to inter carrier interference and loss of orthogonality can no longer be a problem.
While legacy OFDM is a robust and mature technology used in most communication systems. Certainly, OFDM modulation is the
core PHY technology of 4G systems, and is also used in other systems such as digital audio broadcasting and terrestrial digital video
broadcasting. The very stringent requirements of future networks, along with the heterogeneous scenarios that they will have to
perform in, has pushed researchers to look for other solutions. One conclusion that can surely be drawn is the question of what is the
“best” modulation. It is a question that cannot be easily answered, and indeed the right answer might be “it depends”, in the sense that
there is no modulation that acts as the best in all available operating conditions. In some cases, UFMC, by virtue of its low side lobe
levels, is a modulation scheme that has been designed to perform well in scenarios where asynchronous transmissions and carrier
frequency offsets may result to ICI, although this property is retained by FBMC too.
Due to its long shaping filters, FBMC unluckily has a low efficiency in situations where small data packets are to be transmitted, a
scenario typical of the IoT. Both UFMC and FBMC do not require the use of a CP, and this is a vivid benefit with respect to filteredOFDM, for example. The latency requirement also plays a major role and, in this regards, FBMC again appears a weak choice since
the long impulse response of its shaping filters forbid its use in situations of sporadic traffic and low latency. Ultimately, the answer to
the problem of choosing a recent modulation scheme will reside in the so-called software-defined-networking paradigm. For sure, the
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trend that we are witnessing in recent years is the increased role of software implementations with regrades to hardware
implementation of communication services. 5G networks will see a lot of functionality implemented via software as well. In addition,
PHY-layer functions will be partly virtualized and implemented in a data-center. A virtualized PHY service will allow tuning of the
modulation parameters to the scenario at hand; the modulation scheme itself might be changed according to the operating scenario. In
this framework, one might figure out a software-defined adaptive PHY, which would absolutely be able to cope with the stringent
levels of flexibility, scalability, performance and efficiency that 5G networks will need.
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Abstract- Pneumonia is the number one cause of death in children
under five in Indonesia. South Kalimantan Province occupies
fourth with the case of 66,72% and Banjarmasin City has recorded
the highest incidence of pneumonia in children under five as many
as 2.587 cases. The incident of pneumonia influenced by various
factors, including environmental sanitation conditions and
behaviour. This study aims to determine the relationship between
risk factors of the physical environment of house and behaviour
with the incidence of pneumonia in children under five in
Banjarmasin CityThis study was an analytic observational with a
case-control study. The sample was selected by purposive
sampling with a sample size of 170 mothers with children under
five covering 85 cases and 85 controls. Data analysis was
performed using frequency distribution, chi-square test and binary
regression logistic. The result of chi-square test showed that there
was a relationship of ventilation (p=0.000), lighting (p=0.000),
temperature (p=0.000), humidity (p=0.002), smoking behaviour
(p=0,001) and handwash behaviour (p=0,000) with pneumonia
incidence. Furthermore, binary logistic regression test results
show that ventilation OR = 8,59 is the most influence with the
incidence of pneumonia in children under five. Ventilation is the
most dominant risk factors in the incidence of pneumonia in
children under five in Banjarmasin City.
Index Terms- pneumonia, children under five, environment
factor, smoking behaviour, handwash behaviour

I. INTRODUCTION

A

cute Respiratory Infection (ARI) is the leading cause of
infectious disease morbidity and mortality in the world, with
mortality reaching 4.25 million every year (1). World Health
Organization (WHO) shows that the number of deaths caused by
ARI in Balinese children in the world in 2013 was 45.6 per 1,000
live births. Indonesia has become one of the developing countries
with a very high mortality rate of ARI cases in infants, children,
and the elderly (2). One of them, pneumonia, is an acute
respiratory infection caused by a virus, bacteria or fungus that
hurts the lungs. Infection can spread from someone who is

exposed to the environment or direct contact with infected people,
usually through the hands or inhaling droplets in the air due to
coughing or sneezing (3). Based on the 2018 Riskesdas data, the
prevalence of pneumonia for all age groups increased from 1.6%
(2013) to 2% (2018). World Health Organization, shows the
mortality rate of children under-five due to pneumonia in the
world is 43 deaths per 1000 live births and is the number one
deadly disease among children under five among infectious
diseases with 922,000 deaths (16%), especially in South Asia and
sub-Africa -Sahara (4). UNICEF reports that 6 out of 10 children
under five die from pneumonia in 10 countries: Chad (24%),
Nigeria (19%), Angola (18%), Ethiopia (16%), India (15%),
Pakistan (15%), Afghanistan (16%), Indonesia (15%), Congo
(14%), and China (12%). Africa and Southeast Asia, including
countries with the highest incidence of pneumonia cases by 30%
and 39% which resulted in the global burden of (5) and disability
amounted to 15% in children under five are caused by pneumonia
(6). Based on reports of 34 provinces of pneumonia cases that
occur in children under-five, there are five provinces with the
highest coverage of pneumonia cases, namely DKI Jakarta
(98.66%), North Kalimantan (74.76%), Bangka Belitung Islands
(67.21%), South Kalimantan (66.72%), and Central Sulawesi
(66.59%) (6).
Based on the report of the South Kalimantan Provincial Health
Office in 2017 the city of Banjarmasin ranks first with the
incidence of pneumonia in children under-fives a total of 3,507
cases and in 2018 a total of 2,587 cases. From 26 public health
centre in Banjarmasin City, it was found that in 2018 the total
number of pneumonia sufferers was 26,179 cases and 10,067 cases
in children under five (7). According to Maryunani (2013) factors
that can cause pneumonia in children under five are environmental
factors, intrinsic/host factors (such as nutritional status, children
under-five immunization status, birth weight, sex, age of children
under-five, giving vitamin A, exclusive breastfeeding) and
extrinsic factors (education, parity, economic status, knowledge,
health behaviour) (8). Besides, behavioural factors also affect the
incidence of pneumonia in children under-five. The behaviour of
parents who pay less attention to personal hygiene and children
under-five is one of the factors that can cause pneumonia (9).
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Based on the results of Riskesdas 2013, it was found that the
behaviour of clean and healthy people in Indonesia was 32.3%, for
the Province of South Kalimantan was below the national
percentage of 25.5% (10). Based on the data above shows that the
incidence of pneumonia is still high in the city of Banjarmasin,
Indonesia and even in the world, so pneumonia is a major public
health problem that contributes to the high mortality rate of
children under five in Indonesia.
II. RESEARCH METHOD
This research uses quantitative research methods using analytic
observational research designs through a case-control approach.
This research was conducted in the public health centre in
Banjarmasin, namely public health centre of Alalak Selatan,
Cempaka Putih, 9 November, Sungai Jingah which was held on
the month in August 2019 - January 2020. The population of this
study were mothers who had children of children aged 12 to 59
months in public health centre Banjarmasin 2018, amounting to
10,365 people. The sample of this study was divided into two
cases: the case group was mothers who had children under-fives
with pneumonia who had been diagnosed based on history taking
and physical examinations by the local public health centre while
the control group were mothers who had healthy children underfives and visited the public health centre at almost the same time
as case finding and meet the inclusion and exclusion criteria. The
number of samples needed to become respondents in this study
was 170 people, namely 85 case groups and 85 control groups.
The research instruments used in this study were questionnaire,
meter and lux meter. The questionnaire was tested for validity and
reliability in the Banjarmasin Indah Public Health Center area with
30 respondents. Analysis of the data in this study using analysis
descriptive to see the frequency distribution for each variable, the
analysis of the statistics by using Chi-square and multiple logistic
regression test.
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5. Types of house construction
Permanent
Not permanent

0
85

0
100

6. Types of house floors
Permanent
Not permanent

0
85

0
100

7. Occupancy density
Not solid
Solid

38
47

44.71
55.29

8. Smoking behaviours in the house
No ordinary smoking
Regular smoking

5
80

5.88
94.12

9. Handwashing behaviours
Washing hands
Unusual hand washing

34
51

40
60

Table 2. Bivariate Analysis with Chi-Square Test
Variable
Case
n
%
1. Ventilation area
Eligible (if ≥ 10% of floor area)
17
20
Not-eligible (if <10% floor area)
68
80

n

Control
%

59
26

69.42
30.58

2. Lighting
Eligible (lighting ≥ 60 lux)
Not-eligible (lighting <60 lux)

40
45

47.06
52.94

59
26

69.42
30.58

3. Temperature
Eligible (18 o C-30 o C)
Not-eligible (<18 o C and> 30 o C)

11
74

12.94
87.06

45
40

52.94
47.06

36
49

42.36
57.64

42
43

49.41
50.59

III. FINDINGS

n

4. Humidity
Eligible (40% -70%)
Control
Not-eligible (<40% and> 70%)
%
n
%

1. Ventilation area
Eligible (if ≥ 10% of floor area)
Not-eligible (if <10% floor area)

17
68

5. Types of house construction
20Permanent
59
69.42
80Not permanent26
30.58

0
85

0
100

0
85

0
100

2. Lighting
Eligible (lighting ≥ 60 lux)
Not-eligible (lighting <60 lux)

40
45

6. Types of house floors
47.06
59
Permanent
52.94
Not permanent26

0
85

0
100

0
85

0
100

3. Temperature
Eligible (18 o C-30 o C)
Not-eligible (<18 o C and> 30 o C)

11
74

38
47

44.71
55.29

59
26

69.41
30.59

4. Humidity
Eligible (40% -70%)
Not-eligible (<40% and> 70%)

36
49

5
80

5.88
94.12

23
62

27.06
72.94

Table 1. Univariate Analysis of Research Variables
Variable

Case

69.42
30.58

7. Occupancy density
Not solid
12.94
45
52.94
Solid
87.06
40
47.06
8. Smoking behaviours in the house
No ordinary smoking
42.36
42
49.41
Regular smoking
57.64
43
50.59
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children under-five can decrease due to the temperature being too
78.82
2.836 -10.994
hot
or cold0.000
because 5.583
children under-fives
are still very vulnerable
21.18
to
adjusting the surrounding temperature (13). At a state of high
enough house temperature, that is> 30 0 C microorganisms that
cause pneumonia will be able to grow to its optimum so that it will
survive in the air in the house. Temperature inside the house can
Table 3. Multivariate Analysis with Logistic Regression Test
be influenced by season,95%
outside
CI air temperature, sunlight, and the
No.
Variable
Β
Wald
Sig flow Exp
(B) air that enters through the ventilation holes that can
of fresh
Lower Upper
maintain the temperature of the air inside the house, so that if the
temperature
1
Ventilation area
2.11
22.88
0.000 ventilation
8.28 is less, the3.48
- 19.69 inside the house will tend to
increase.
(13).
In
addition,
it is also influenced by the material and
2
Lighting
0.92
4.47
0.034
2.52
1.07 - 5.96
colour
of
the
roof
and
walls
of the house, ventilation and angle of
3
Temperature
1.49
9.41
0.002
4.45
1.71 - 11.55
the
roof
space,
as
well
as
the
ceiling
4
Occupancy density
0.77
2.93
0.087
2.17
0.89 - 5.26 material (ceiling of the house).
Based
on
the
results
of
this-study,
5
Smoking behaviour
1.25
3.29
0.070
3.49
0.61
5.66 it is known that the ventilation
6
Handwashing behaviour
1.43
11.19
0.001 area of4.20
0.904
- 13.47
children under
five
with pneumonia is generally very
lacking.
Healthy homes require adequate lighting, especially sunlight in
which there is ultraviolet light with wavelengths <290 nm.
Ultraviolet light at a wavelength of 253.7 nm can kill germs,
bacteria, viruses, and fungi that can cause respiratory infections by
IV. DISCUSSION
damaging the microbial DNA (17). The results of the study of
The most dominant relationship to the incidence of pneumonia Khasanah et al. (2016) stated that children under five years old
in children under five is ventilation. This result in line with the who live in homes with natural lighting intensity did not meet the
results Khasanah et al. (2016) which states that there is a requirements obtained OR = 5.7, meaning that the risk was 5.7
significant relationship between the area of ventilation of the times greater than suffering from pneumonia compared to children
house with the incidence of pneumonia in children under-five, under five with natural lighting intensities meeting the
namely children under-five living in homes with ventilation areas requirements (11). This is also in line with Pusparini's research
that do not meet the requirements have a risk of 3.6 times greater (2017) which shows a significant relationship between lighting
(11). Also in line with the results of research by Wulandari et al. with the incidence of pneumonia with an OR = 7.5, meaning that
(2016) who found a significant relationship between ventilation children under five who live with lighting do not qualify to have a
area and potential transmission of pneumonia with OR = 3.85, risk factor of 7.5 times greater than the incidence of pneumonia
children under five living in homes with ventilation area did not (18).
The behaviour of washing hands with soap and clean running
meet the risk of 3.85 higher risk of pneumonia (12). Ventilation
has a very important function to ensure the quality and adequacy water is part of healthy living behaviour which is one way to
of air circulation in the room, with ventilation will be able to free increase public awareness about maintaining personal health and
the room air from pathogenic bacteria because there is always a the importance of behaving clean and healthy. Proper and proper
continuous flow of air. Indoor airflow is not only one-way flow, handwashing aims to reduce the number of microorganisms
but air flow must be able to provide fresh inlet air and remove dirty present in the hands and prevent the spread to areas that are not
air where the air in and out mechanism must be balanced (13). contaminated (19). This means that children under five years old
Bacteria that are often in the air are bacteria that live in the human who live at home with mothers who do not have the behaviour of
respiratory tract, which often participate when sneezing/coughing, washing their hands be 4.20 times more likely to get pneumonia.
breathing or talking (14 ). Poor ventilation can cause inadequate The results of this study are in line with research by Rani et al.
air exchange and facilitate the growth of microorganisms, such as (2016) showed that there is a relationship between a clean and
Streptococcus aureus, Legionella, Clostridium are easily found in healthy lifestyle through washing hands with the incidence of
pneumonia, a child under-five (20). Pratiwi's research (2018)
a room (15).
Comfortable air temperature ranges from 18 o- 30 o C. This states that there is a significant correlation between handwashing
means that children under five who live in homes with behaviours after coughing/sneezing on the incidence of
temperatures that do not meet the requirements have a risk of 4.45 pneumonia in children under five with p-value = 0.039 and OR
times higher for pneumonia compared with children under five value = 1.846, indicating that children under-fives who have
who live in homes with temperatures that meet the condition. This family members who do not have the behaviour of washing their
result in line with the results Darmawati et al. (2015) shows that hands after coughing/sneezing 1,846 times greater risk of
children under five years old who live in homes with temperature pneumonia in infants (21).
After knowing the variables associated with the incidence of
and humidity do not qualify for risk of being 5.9 times more likely
pneumonia
in the city of Banjarmasin, it is expected that the
than children under five years old who live at home with
relevant
agencies
will intensify efforts to educate pneumonia risk
temperature conditions (16). Extreme temperature changes can
factors
in
children
under five, especially education on behaviours
affect children under-fives body condition. The immune system of
9. Handwashing behaviours
Washing hands
Unusual hand washing

34
51

40
60

67
18
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or patterns of parental behaviour, socialization of rules and
guidelines for building healthy homes and striving for home
construction or repair according to the standard.
V. CONCLUSION
Based on the results of research and discussion, it can be
concluded as follows:
1. There is a relationship between ventilation and the incidence
of pneumonia in children under five in Banjarmasin City (p =
0.000, OR = 9.07, 95% CI = 4.490-18.348).
2. There is a correlation between lighting and the incidence of
pneumonia in children under five in Banjarmasin City (p =
0.003, OR = 2.53, 95% CI = 1.363-4.783).
3. There is a correlation between temperature and the incidence
of pneumonia in children under five in Banjarmasin City (p =
0.000, OR = 7.65, 95% CI = 3.528-16.235).
4. There is no relationship between house humidity with the
incidence of pneumonia in children under five in Banjarmasin
City (p = 0.356, OR = 1.329, 95% CI = 0.726-2.434) .
5. It cannot be statistically tested between house walls and the
incidence of pneumonia in children under five in Banjarmasin
City because there are no variations in the case or control
groups.
6. It cannot be statistically tested between the type of house floor
with the incidence of pneumonia in children under five in
Banjarmasin because there are no variations in the case or
control groups.
7. There is a relationship of residential density with the
incidence of pneumonia in children under five in Banjarmasin
City (p = 0.000, OR = 2.17, 95% CI = 1.496-5.265) .
8. There is a relationship between smoking behaviours in the
home with the incidence of pneumonia in children under five
in Banjarmasin City (p = 0.001, OR = 5.93, 95% CI = 2.13516.500)
9. There is a relationship between handwashing behaviours with
the incidence of pneumonia in children under five in
Banjarmasin City (p = 0.000, OR = 5.58, 95% CI = 2.83610.994).
10. The most dominant risk factor for the incidence of pneumonia
in children under five in Banjarmasin City is the area of
ventilation of houses that do not meet the requirements
(adjusted OR 8.28).
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Abstract- Calendula Officinalis which belongs to the family
Asteraceae, and most commonly known as ‘pot marigold’, is
used medicinally in different forms like infusion, tinctures,
liquid extracts, creams or ointment. Aim: The aim of present
was to evaluate the anti-microbial effect of different
concentrations of calendula extract (Calendula officinalis) on
periodontal pathogens. Material and Methods: The study
was conducted on twenty five patients having chronic gingivitis
and twenty five patients having chronic periodontitis above the
age of 18 years were enrolled in the study with the written
informed consent. Patients which are under antibiotic coverage,
or have any other history of systemic diseases or conditions,
including pregnancy, were excluded from the study. The
subjects were assessed for chronic periodontitis by recording
periodontal pocket probing depth and chronic gingivitis by
recording the gingival index. The subjects were assigned
into two groups Group A- 25 patients with chronic gingivitis
and Group B- 25 patients with chronic periodontitis. Supragingival and sub-gingival plaque samples was collected using
a gracey curette. The plaque sample was then tested in
laboratory for assessment of total microbial count against
different concentrations (5%, 20% and 100%) of calendula
officinalis extract. Result: The result showed stastically
reduction in total microbial count after the use of 5%, 20%
and 100% concentrations of calendula officinalis in both the
Group A and B. Conclusion: From the outcome of study it can
be concluded that different concentrations of Calendula
officinalis mouthwash are effective in reduction of total
microbial count in patients with gingivitis and periodontitis.
Index Terms- Calendula officinalis, mouthwashes, anti-plaque
agents, anti-inflammatory, anti-gingivitis.

I. INTRODUCTION

G

ingival and periodontal disease are affecting majority of
population across the world. Several types of accretions
occurring on the teeth are related to periodontal disease in
one way or other. Amongst these dental plaque has posed a
real challenge.
The research of
Harold Loe (1965)
considered plaque as a paramount factor in initiation and
progression of gingival and periodontal disease(1) . The council
of Therapeutics of American Dental association (1985) has

been described as “highly variable structural entity resulting
from colonization and growth of microorganisms on the
surface of teeth and oral soft tissues and consist of number
of
microbial species and strains embedded ing an
extracellular matrix”(2). Since bacterial plaque has been the
principal causative factor in gingival and periodontal diseases,
the most rational methodology towards prevention of
periodontal diseases would be regular, effective removal of
plaque(2,3). Plaque control measures include mechanical and
chemical methods(4) . Mechanical method include brushing, use
of interdental cleansing aids such as flossing and oral
prophylaxis carried out by professionals. These methods have
to be proven to be time consuming and their effectiveness
entirely depend on the skills and technique used to carrying out
these procedures. It is often considered difficult for
mainitaning plaque control, particularly at interproximal sites,
which necessitates the use of chemicals for control of plaque
as an adjunct to mechanical procedures which are used for
plaque control. Calendula officinalis which belongs to the
family Asteraceae also known as ‘pot marigold’ which
produces yellow or orange flowers and are is medicinally
either in form of liquid extract, cream, infusion, tincture or
ointment. The plant contains polysaccharides, flavonoids,
triterpene alcohol, phenol acids, tannins, glycosides, sterols
and carotenoids.(5) Calendula officinalis is known to have
anti-bacterial (6,7), anti-fungal activity.(8) It also exhibits wound
healing, re-epithelization,(9) anti-inflammatory,(10,11)
antioxidant,(12) immunomodulatory (13,14) and anti-mutagenic
properties.(15,16). Many mouthwashes with medicinal plant
extracts are currently used for maintenance of oral hygiene
although there is little information in literature about antibacterial properties of these plant extract against periodontal
pathogens. Therefore, this in vitro study was done to evaluate
the anti-microbial effect of different concentrations of
Calendula extracts (Calendula officinalis) on periodontal
pathogens.

II. SU BJECTS AND METHOD
A total of fifty subjects were selected from Out
Patient Department of Periodontology, Bharati Vidyapeeth
Deemed to be University Dental College and Hospital, Pune.
The inclusion criteria was systematically healthy subjects,
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subjects with age above 18 years, subjects of both the sex,
subjects who have not undergone similar investigations in
past 4 weeks and the subjects willing to give informed
consent.
The exclusion criteria included subjects with
systemic disease, pregnant or lactating mothers, subjects with
antibiotic therapy in past 30 days and subjects with deleterious
habits like smoking and tobacco chewing. The 50 subjects
selected were then divided into two groups: Group A
consisted of 25 subjects with chronic gingivitis and Group B
consisted s Subjects with chronic periodontitis and the
informed written consent was obtained from each subject. The
subjects were examined on dental chair under standard
conditions of light using diagnostic instruments (mouth mirror,
probe, explorer and tweezer). The relevant data and clinical
findings were recorded on special performa designed for this
study so as to have systematic and methodical recording

651

for all the information and observations. The periodontal
probing depth was recorded and gingival index ( Loe and
Sillness,1963) was taken. After recording all the preoperative
clinical parameters the Supra-gingival plaque sample was
obtained from Group A subjects and sub-gingival plaque
samples was obtained from Group B subjects using a gracey
curette. The plaque sample was immediately transported
to thiogylcolate medium and it was spreaded on nutrient
agar plate with the help of spreader and then different
dilutions of calendula officinalis tincture (5%, 20% and 100%)
was added on the nutrient agar plate then it was incubated
at 37°C for 48 hrs. The microbial count which was obtained
was checked against different concentrations of Calendula
Officinalis. The results obtained were arranged in a master
chart and subjected to statistical analysis.

Figure 1: Armamentarium used for microbiological study

Preparation of calendula officinalis tincture
Calendula officinalis tincture was prepared from the
plant calendula officinalis. For preparation, the finely chopped
fresh flowers and leaves were firstly dried in sunlight before
the preparation of tincture. For preparation placed about ¼1 cup of calendula petals and leaves in a jar and cover
them with twice as much 80% alcohol . After adding alcohol
seal it with lid and leave the container out in sunlight for
2-8 weeks. After 2-8 weeks strain and transfer the solution
to an amber tincture bottle. Mother tincture of calendula
officinalis was made which was used by making different
dilutions (5%, 20 % and 100%) with water.

calendula officinalis extract against periodontal pathogens
in gingivitis cases (Group A) and periodontitis cases (Group
B) was carried out using ANOVA test.
2.Intragroup comparison of antimicrobial efficacy in
terms of varying concentrations (5%, 20% and 100%) of
calendula officinalis extract against periodontal pathogens
in gingivitis cases (Group A) and periodontitis cases (Group
B) was carried out using unpaired t-test.
3. Descriptive studies include mean and standarad
deviation which were calculated for gingivitis group (Group
A) and periodontitis (Group B).

IV. RESULTS
III. STATISTICAL ANALYSIS
1.Intergroup comparison of antimicrobial efficacy in
terms of varying concentrations (5%, 20% and 100%) of

The results thus obtained were arranged in master charts
and statistical analysis was carried out. Inter group statistical
analysis was performed using ANOVA test. The comparison
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of anti-microbial efficacy of varying concentrations (5%,
20% and 100%) of calendula officinalis extract against
periodontal pathogens in gingivitis cases (Group A) was
performed using ANOVA test. The mean values for 5%
concentration of calendula officinalis was 91640.00 with a
standard deviation of 14182.97, for 20% concentration of
calendula officinalis was 69440.00 with standard deviation of
19004.561 and for 100% concentration of calendula officinalis

652

was 41600.00 with standard deviation of 17209.494. Using
Tukey’s post hoc test, P value was found to be <0.001
indicating that there was a statistically highly noticeable
reduction in total microbial count at 100% concentration as
compared to 5% and 20% concentration in gingivitis
cases(Table1, Graph1).

Table 1: Comparison of antimicrobial efficacy in terms of varying concentrations (5%, 20% and 100%) of calendula
officinalis extract against periodontal pathogens in gingivitis cases (Group A) using ANOVA test

Calendula
officinalis

N

Mean

Std. Deviation

5%

25

91640.00

14182.971

20%

25

69440.00

19004.561

100%

25

41600.00

17209.494

Total

75

67560.00

26517.837

F value

P value

54.920

<0.001**

(p < 0.05 - Significant*, p < 0.001 - Highly significant**)
(Tukey’s post hoc analysis)
5%

20%

100%

5%

-

<0.001**

<0.001**

20%

<0.001**

-

<0.001**

100%

<0.001**

<0.001**

-
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Graph 1: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula
officinalis extract against periodontal pathogens in gingivitis cases (Group A) cases using ANOVA test
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0
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20%

The comparison of antimicrobial efficacy of varying
concentrations (5%, 20% and 100%) of calendula officinalis
extract & controls against periodontal pathogens in gingivitis
cases (Group A) using ANOVA test was performed. The
mean values for 5%, 20% and 100% was same as above with
control group added in it and for control group it was

100%

89880.00 with standard deviation of 42890.675. Using Tukey’s
post hoc test, P value was found to be <0.001 indicating that
there was a statistically highly noticeable reduction in total
microbial count at 100% concentration as compared to control
group, 5% and 20% concentration in gingivitis cases(Table2,
Graph2).

Table 2: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula officinalis
extract & controls against periodontal pathogens in gingivitis cases (Group A) using ANOVA test

Calendula
officinalis

N

Mean

Std. Deviation

5%

25

91640.00

14182.971

20%

25

69440.00

19004.561

100%

25

41600.00

17209.494

Controls

25

89880.00

42890.675

Total

100

73140.00

32648.733

F value

P value

20.149

<0.001**

(p < 0.05 - Significant*, p < 0.001 - Highly significant**)
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(Tukey’s post hoc analysis)
5%

20%

100%

Controls

5%

-

0.017*

<0.001**

0.995

20%

0.017*

-

<0.001**

0.032*

<0.001**

<0.001**

-

<0.001**

0.995

0.032*

<0.001**

-

Controls

Graph 2: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula
officinalis extract & controls against periodontal pathogens in gingivitis cases (Group A) using ANOVA test
140000
120000

Mean (SD)

100000
80000
60000
40000

91640

89880
69440
41600

20000
0
5%

20%

Similarly, the comparison of antimicrobial efficacy of
varying concentrations (5%, 20% and 100%) of calendula
officinalis extract against periodontal pathogens in
periodontitis cases (Group B) using ANOVA test was
performed. The mean values for 5% concentration of
calendula officinalis was 86000.00 with standard deviation of
14221.463, for 20% concentration of calendula officinalis was

100%

Controls

68240.00 with standard deviation of 14740.194 and for 100%
concentration of calendula officinalis was 39600.00 with
standard deviation of 12599.603. Using Tukey’s post hoc test,
P value was found to be <0.001 indicating that there was a
statistically highly significant in total microbial count at 100%
concentration as compared to 5% and 20% concentration in
periodontitis cases(Table3, Graph3).
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Table 3: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula officinalis
extract against periodontal pathogens in periodontitis cases (Group B) using ANOVA test

Calendula
officinalis

N

Mean

Std. Deviation

5%

25

86000.00

14221.463

20%

25

68240.00

14740.194

100%

25

39600.00

12599.603

Total

75

64613.33

23619.674

F value

P value

71.087

<0.001**

(p < 0.05 - Significant*, p < 0.001 - Highly significant**
(Tukey’s post hoc analysis)
5%

20%

100%

5%

-

<0.001**

<0.001**

20%

<0.001**

-

<0.001**

100%

<0.001**

<0.001**

-
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Graph 3: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula
officinalis extract against periodontal pathogens in periodontitis cases (Group B) using ANOVA test
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The Comparison of antimicrobial efficacy of varying
concentrations (5%, 20% and 100%) of calendula officinalis
extract & controls against periodontal pathogens in
periodontitis cases (Group B) using ANOVA test. The mean
values for 5%, 20% and 100% was same as above it control
group added in it for control group it was 92320.00 with

100%

standard deviation of 32042.576. Using Tukey’s post hoc test,
P value was found to be <0.001 indicating that there was a
statistically highly significant in total microbial count at 100%
concentration as compared to control group, 5% and 20%
concentration in periodontitis cases(Table4, Graph4).

Table 4: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula officinalis
extract & controls against periodontal pathogens in periodontitis cases (Group B) using ANOVA test

Calendula
officinalis

N

Mean

Std. Deviation

5%

25

86000.00

14221.463

20%

25

68240.00

14740.194

100%

25

39600.00

12599.603

Controls

25

92320.00

32042.576

Total

100

71540.00

28483.353

F value

P value

34.724

<0.001**

(p < 0.05 - Significant*, p < 0.001 - Highly significant**)
Tukey’s post hoc analysis)
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5%

20%

100%

Controls

5%

-

0.012*

<0.001**

0.681

20%

0.012*

-

<0.001**

<0.001**

100%

<0.001**

<0.001**

-

<0.001**

Controls

0.681

<0.001**

<0.001**

-

Graph 4: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula
officinalis extract & controls against periodontal pathogens in periodontitis cases (Group B) cases using ANOVA test
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An intra group comparison of gingivitis (Group A) and
periodontitis ( Group B) was carried out for evaluating the
efficacy of varying (5%, 20% and 100%) concentrations of
calendula officinalis extract and controls against periodontal
pagthogens using unpaired t-test. The mean values for 5%
concentration of calendula officinalis was 91640.00±14182.971
for gingivitis (Group A) and 86000.00±14221.463 for
periodontitis (Group B). On the basis of unpaired t-test there

100%

Controls

was no statistical difference between the two groups. The
mean value for 20% concentration of calendula officinalis
was 69440.00±19004.561 for gingivitis (Group A) and
68240.00± 14740.194 for periodontitis (Group B). On the
basis of unpaired t-test there was no statistical difference
between the two group. The mean value for 100%
concentration of calendula officinalis was 41600.00±17209.494
for gingivitis (Group A) and 39600.00 ±12599.603 for
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periodontitis (Group B). On the basis of unpaired t-test there
was no statistical difference between the two group. The
mean value for control group was 89880.00±42890.675 for
gingivitis (Group A) and 92320.00 ± 32042.576 for

658

periodontitis (Group B). On the basis of unpaired t-test there
was no stastistical difference between the two groups(Table5,
Graph5).

Table 5: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula officinalis
extract & controls against periodontal pathogens in gingivitis (Group A) & periodontitis (Group B) cases using
unpaired t test

Group

N

Mean

Std. Deviation

Gingivitis

25

91640.00

14182.971

5%
Periodontitis

25

86000.00

14221.463

Gingivitis

25

69440.00

19004.561

20%
Periodontitis

25

68240.00

14740.194

Gingivitis

25

41600.00

17209.494

100%
Periodontitis

25

39600.00

12599.603

Gingivitis

25

89880.00

42890.675

Control
Periodontitis

25

92320.00

t value

P value

1.404

0.167

0.249

0.804

0.469

0.641

0.228

0.821

32042.576
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Graph 5: Comparison of antimicrobial efficacy of varying concentrations (5%, 20% and 100%) of calendula
officinalis extract & controls against periodontal pathogens in gingivitis (Group A) & periodontitis (Group B) cases
using unpaired t test
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Figure 2: Nutrient agar plate showing total microbial count in Gingivitis patients (Group A) using different
concentrations of calendula officinalis (5%,20%,100% and control group).

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10276

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

661

Figure 3: Nutrient agar plate showing total microbial count in Periodontitis patients (Group B) using different
concentrations of calendula officinalis (5%,20%,100% and control group).

V. DISCUSSION
Dental plaque is one of the etiologic factors for
gingivitis and periodontitis. Optimal plaque control is essential
to prevent or arrest gingival inflammation. Mechanical
measures such as tooth brushing, flossing, use of interdental
aids are the most commonly used methods to clean the teeth.
However, it has been revealed that complete plaque control
cannot be achieved by majority of patients. Furthermore, for
handicapped or elderly individuals use of mechanical plaque
control methods is more challenging due to their compromised
dexterity or lack of motivation(17). To overcome these
shortcomings, various chemical plaque inhibitors have been
tried along with mechanical aids. Chlorohexidine is the most
commonly used and extensively studied chemical agent for
plaque control. It is considered as the gold standarad amongst
anti-plaque agents. Inspite of potent antimicrobial and
antiplaque properties of chlorohexidine, its widespread and
prolonged use is limited by its local side effects. The adverse
effects of chlorohexidine include extrinsic staining of teeth,
transient impairment of taste sensation and perturbation(18,19) .
Chakraborthy, G. S. (June 2008) (20) the study was
conducted to evaluate the antimicrobial activity of different
extracts of leaves of Calendula officinalis Linn. The
antibacterial and antifungal activity was carried out by
employing 24hr cultures of Bacillus subtulis, Staphylococcus
aureus, Escherichia coli, Klebsiella pneumonia, Candida
albicans and Aspergillus niger20. The results reveal that
extracts of C.officinalis leaves were significantly effective
against both Gram-positive and Gram-negative organism20.
Efstratios Efstratiou, Abdullah I. Hussain (2012)(21)
conducted a study to assess the antimicrobial activity of C.
officinalis extracts against a range of clinical fungal and

bacterial pathogens. The antimicrobial activity of methanol
and ethanol extracts of calendula officinalis were individually
tested against panel of pathogenic microorganisms21. The
results of the study indicate that the methanol and ethanol
extracts have good antimicrobial pactivity. Both the methanol
and ethanol extracts showed antifungal activity that is
comparable with the standard antibiotic, Fluconazole. Further
clinical studies are now required to further examine the
antimicrobial principles of C. officinalis for various useful
applications.
Khairnar MS et al (2013)(22) conducted a study for
evaluation of Calendula officinalis as an anti‑plaque and
anti‑gingivitis agent22. A study was carried out with a test
group using the calendula mouthwash and a placebo control
group22. In the study two hundred and forty patients were
randomly assigned into two group (A) Test group n= 120
and (B) Control group n= 12022. The test group were advised
to dilute 2ml of calendula tincture with 6ml of water22. This
diluted (1:3) formulation was prescribed for mouth rinsing
twice daily for 6 months22. The control group patients were
given distilled water as mouthwash (placebo) and were
advised to rinse their mouth with 8ml of it twice daily for
6 months22. All patients were recalled to clinics at third
month (second visit) and at the sixth month (third visit) 22.
The clinical parameters included were Gingival index (GI),
Sulcus bleeding index (SBI), Turesky-Gilmore modification of
the Quigley-Hein plaque index (PI), and Oral hygiene indexsimplified (OHI-S) were recorded at baseline, third month and
sixth month22. The results shows significant difference in the
mean value of PI, GI, SBI scores from the baseline to third
month , from the third month to sixth month, and from
baseline to sixth month in calendula test group patients22.
There was significant reduction in 0HI-S scores from third
month to sixth month is truly attributed to thorough scaling
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done at third month22. They concluded that there is large
reduction in dental plaque and gingivitis using Calendula
mouthwash. The result indicated that mouthrinsing with 1:3
dilution of C. officinalis prevented plaque formation.

VI. SUMMARY
The following observations from our study were
obtained:
1.There was noticeable significant reduction in total
microbial count after using 5% concentration of calendula
officinalis extract as compared to control group in both
gingivitis (Group A) and periodontitis (Group B).
2.There was noticeable significant reduction in total
microbial count after using 20% concentration of calendula
officinalis extract as compared to 5% and control group in
both gingivitis (Group A) and periodontitis (Group B).
3.There was noticeable significant reduction in total
microbial count after using 100% concentration of calendula
officinalis extract as compared to 5%, 20% and control group
in both gingivitis (Group A) and periodontitis (Group B).
4.There was noticeable significant more reduction in total
microbial count after the use of 5%, 20% and 100%
concentrations of calendula officinalis extract in periodontitis
group (Group B) when compared to gingivitis group (Group
A)

[5]
[6]
[7]

[8]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]
[17]

VII. CONCLUSION
From the above observation, it can be concluded that
100% concentration of calendula officinalis extract is more
effective against reduction of total microbial count as
compared to 5% and 20% and it can be used as mouthwash
in treating patients with gingivitis and periodontitis. Calendula
officinalis mouthwashes are biocompatible and have less side
effects as compared to chlorohexidine mouthwash as per the
literature. Thus , it can be concluded that different
concentrations of Calendula officinalis mouthwash are
effective in reduction of total microbial count in patients with
gingivitis and periodontitis.

[18]

[19]
[20]

[21]

[22]
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Abstract- Human capital is a valuable resource; it pulls the other
factors of production and gives strategic foresight to every
corporation and nation. It plays an integral part in the value
creation process of modern corporations and economies. Thus,
several studies have been carried out to ascertain the link between
investments on human resource on the performance of the micro
and macro economy. This paper sets to explore available literature
and synthesize the ideas and positions there-in to take an informed
position on the categorization of human capital investments. To
achieve this, the study adopted a desk research approach and
reviewed several related conceptual postulations, theories and
empirical studies on the subject to lay credence to take an informed
position. The findings revealed that there is a huge link between
economic theory and empirical findings on the vital role human
capital investments play in enhancing corporate growth and
employee earnings. The major area of deviation is on the valuation
of the returns on investment on resource; which is still evolving.
Specifically, the study found a proportionate link between
investments on training, education, staffing, health, etc. on the
performance of corporations and the benefits it tilt to the economy.
On this premise, the study concludes that human capital is an
investment and therefore should be categorized as a type of
investment that is an invaluable component in the production
process of a corporation and nation.

I. INTRODUCTION

T

he evolution of the phrase 'human asset' can be traced to the
work of Adam Smith in quite a few centuries ago, who posited
that what constitute capital is not just fixed assets, and that capital
also comprises core human abilities (Schultz, 1961; Goldin, 2014).
This was further put succulently by Arthur Pigou in 1928 when he
said “there is such a thing as investment in human capital as well
as investment in material capital (Bruce-lockhart, 2016). The
concept, however, was robustly developed in economic lexicon by
Shultz (1961), Becker (1964), and Mincer (1958) (Edgard, 2010;
Cesyniene & Stankeviciene, 2011; Jacobs, 2006). These scholars
both alluded to the important role human asset investments play in
enhancing the productive capacity of an economy (Edgard, 2010).
Irrespective of this, the central theme of books, lectures and
scholarly dissertations on the classification of investments has
been dominated by outlays in physical and financial assets.
Similarly, this was the case in the agrarian and industrial eras of
civilization where the productive process was believed to be
stimulated by land, financial capital and the strength of men
(Tadic, Barac & Plazonic, 2015). However, in this present-day
information economy which is driven by innovation – invention

and intellectual architecture and given the role human asset plays
in enhancing growth both in the firm and the economy; this area
of research has now attracted several scholarly essays (Edgard,
2010; Odhon’g & Omole, 2015). This is understandably due to the
shift in focus from tangible assets in the production process to
more intangible elements like the multifaceted skill sets of the
employee – his experiences, talents, expert knowledge, and artistic
abilities (Bessong, Effiok & Usang, 2012). Unlike other resources
of a corporation, human capital is not easily copy-able and thus,
this distinctive skill sets help shape and give competitive edge over
corporations that fails to commit funds to the training and
retraining and health of her human asset. (Becker and Gerhart,
1996, and Barney, 1991) attributed the difficulty in imitation of
human capital as causal ambiguity and value building policies put
together overtime that could not be bought easily in the labour
market (Stiles & Kulvisaechana).
No doubt, the foundation of a robust and sustainable
competitive growth is a function of human capital (Tadic el at,
2015; Besong et al, 2012; Mayo, 2001). In a survey aimed at
determining the growth factor of a firm, human resource only
ranked second to access to market in the growth of a corporation
(Endeavor, 2014). This implies that human resources to a large
extent runs our businesses and develop company strategy to
remain relevant in the marketplace. This has made corporations to
move towards “employee first policy from customer first”. This is
because corporations have come to know that pleased employees
make customers even happier.
The productive capacity of a worker is highly correlated to
his health, work experience, skills, qualifications and education.
Thus making it imperative for employers to invest in their training
and retraining just like they similarly invest in fixed and current
assets to consolidate on their productive capacity (Schultz, 1961;
Riley, Michael & Mahoney, 2016). Although human capital
investments are regarded as asset but unlike other assets that are
valued and reported on the statement of financial position, human
capital is not captured as an asset in the statement of financial
position but rather it is treated as an expense in the profit and loss
account of a firm (Sunday, 2014). This is indicative that although
human capital is an asset it is still considered as an expense to a
firm in the books of account. Thus, a major area of deviation is
valuation and reporting of human asset. There is no acceptable
way of valuing returns on human asset investments by scholars
unlike fixed and current assets of a corporation. Consequently, a
major area of challenge about human asset accounting is the
valuation and reporting of returns on human assets.
1.2

Objective of the study
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The study set out to explore available literature and
synthesize the ideas and positions there-in to take an informed
position on the discourse of human capital investment. To achieve
this, the study adopted a desk research approach and reviewed
several related conceptual postulations, theories and empirical
studies on the subject to lay credence to take an informed position.
1.3

Significance of the study
Theoretical and empirical studies on human asset
investment are unquestionably regarded as a significant aspect in
academic discourse. This study stand to take an informed position
that would serve as a compendium of knowledge on the
categorization of human asset investments. By so doing, the paper
would also reveal if human capital investments enhance the
performance of corporations and the macro economy to the
reading public, researchers and the academia.
Additionally, despite the number of studies carried out on
this topic since 1960, there is still no consensus amongst
researchers and this topic is still as confounding as it was in the
beginning. This study is just another attempt to add to this growing
body of knowledge for researchers, academics and managers to
make reference to.
2.1

Conceptual Framework
Human capital is the core and innate abilities of an
individual used in the productive process of an organisation or
national economy. This implies that the productive process is not
only driven by fixed capital but also by the “acquired and useful
abilities of all the inhabitants or members of the society” as posited
by Adam Smith.
Consequently, human capital is the intangible attributes of
an employee – which could be innate or assimilated via on the job
training or education. Human capital is therefore seen as the
combination of intellect, skills, experiences, talent and the artistic
ability of an employee directed at adding value to productive
process that will be beneficial to both the firm and the macro
economy (Bruce-Lockhart, 2016; Schultz, 1961; Becker, 1964;
Abdullah & Othman, 2016). Thus, human capital has variously
been regarded as the most valuable asset of a corporation due to
its ability to shape strategy and add value to the productive process
of the micro and macro units of the economy. A productive and
creative labour force contribute to the long term sustained growth
of a nation and firm (Bruce-Lockhart, 2016).
This has made scholars to strongly posit that funds should
be committed to human capital development just like funds are
allocated for the maintenance and replacement of plants and
machineries to enhance production. The major challenge in doing
this is that, unlike fixed assets and current assets that are captured
in the statement of financial position of a firm, the value for human
assets are not captured. It is only considered and record as an
expense in the production process in the trading, profit and loss
account.
The criteria for valuing people as asset are cost based,
market based and economic based. Firstly, the cost based approach
looks at acquisition or replacement cost. The costs of recruiting an
employee can be assessed and then depreciated over the expected
future service of the person hired. Alternatively the person’s gross
remuneration can be used as a base. Secondly, the market base
criteria look at the price to be paid in an open market as the
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reflection of the value of a person. Value is very difficult to assess,
however, and does not take account of the value of service
continuity in itself. Thirdly, the economic based approach looks at
cash inflows expected by the firms in relation to the contribution
of the human asset, calculated as the present value of the expected
net cash flows. Simply put, excess of earnings over outlays. This
is good for individuals whose efforts are directly related to
identifiable income.
2.2

Theoretical Framework
The theoretical foundation of this study is hinged on the
human capital theory. Human capital theory was moulded by the
Shultz (1961), Becker (1964), and Mincer (1958) (Edgard, 2010;
Jacobs, 2006). The central theme of the human capital theory is
hinged on investment in the health, formal or informal education,
training and retraining of an employee in anticipation of the
returns on investment (Kucharcikova, 2014). Education, training
and retraining is the pivot through which an employee’s
capabilities are developed (Fugar, Ashiboe-Mensah & Adinyira,
2013) and these are regarded as the most important investment in
human capital (Becker, 1992). The theory ties ones expected
returns on human capital as a function of the volume of outlay
committed to attending training, retraining, workshops and
seminars in order to sharpen one's skills and remain relevant.
Training, workshop and seminar fees are cost intensive and as
such only people that still have the tendency to recoup more than
their investments would commit their scarce resources to human
capital development. Thus, those who have limited time in the
labour force would ordinary opt not to commit their scarce
resources for such an endeavour. (This could also stand true for
corporations).
The theory holds that training can be regarded as investment
in human asset because it could enhance output, quality and
workplace relationships. This added value to the corporation is not
organic, thus organisations must strive to motivate and encourage
them and even put in place retention mechanisms (like stock
options, bonuses and training contracts – bond) to ensure that they
remain with the firm in order to recoup the direct and indirect costs
incurred.
The theory further posits that the accumulation of skills,
experiences, and knowledge acquired via trainings adds value to
corporations hence the production process; thus capital comprises
of the core capabilities of the staff of a corporation or nation
(Schultz, 1961; Becker, 1964). The consolidation of the
productive capacity of a firm is an embodiment of all the outlays
and human resource management techniques like motivation and
monitoring of its personnel to get the best out of them (Flamholtz
& Lacey, 1981).
Swanson (2001) summarized these positions and presented
vital links in human capital theory, resources, education and
training, output, and earnings. He posited that there is a link
between learning and quality service and output. The cornerstone
to this position is that increase in training lead to increase in
production and that this in turn lead to increase in earnings to both
the individual and the firm. This model is presented below;
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Outcome
s

Earnings/output
Efficacy/output

Source: Adopted from Swanson, 2001: 110)
2.3

Review of Empirical Studies
Several empirical studies have been carried out to ascertain
the impact of investment in human capital and the returns on
investments to the individual, the firm and the economy. This is
irrespective of the subject not having a clearly agreed metric,
suitable data and method of evaluation. Yet scholars have studied
various components that make up human capital investments and
value creation in firms.
To ascertain the role of human capital investment on
business returns of firm listed in the Zagreb Stock Exchange,
Croatia in 2012, Tadic et al (2015); understudied 128 medium and
large companies in the exchange. Secondary data was obtained
from the Croatian Financial Services Supervisory Agency. Human
capital investment was measured by annual salary divided by
number of employee while business excellence was measured by
the BEX indix, which augments the profitability, value added,
liquidity and financial strength. The analyses concluded that extra
salaries and bonuses enhance corporate performance. This informs
the need for human capital investments, securing the retention and
further personnel development to maintain market position and
secure its continuous growth.
(Odhon’g & Omolo, 2015), examined the impact of human
capital investment on the performance of pharmaceutical
companies in Kenya. They specifically sought to ascertain the
impact of training, education, knowledge management and skills
development (which are all measures for investment in human
capital) on firm performance. Qualitative data was obtained via
questionnaires. The simple random technique was used to arrive
at a sample size of 200. Descriptive and inferential statistics was
employed for the analysis. The analyses indicated that training,
education, knowledge management and skills development have a
significant relationship with the performance of the firms
considered in the study.
The study by the duo of Poteliene and Tamasauskiene
(2013) was carried out specifically to measure the human capital
investment returns or payback on education in Lithuania from
2004 to 2011. To achieve this, the authors adopted the cost benefit
approach to determine the net product value of investments in
education. The model captured the earnings of more educated
workers to lower education and the retirement age and a discount
rate. The results indicate that investment in higher education yields
more returns in Lithuania.
Ahesha and Thrikawala (2012) set out to ascertain the
impact of human capital investment on the return performance of
40 select companies in Sri Lanka for 2009 and 2010. The specific

objective of the study was to ascertain the impact of investments
on training and human capital development on the returns on asset,
equity and market capitalisation of the firms. The findings from
the analysis show that human capital investments play a
significant role in enhancing the financial performances of these
firms in the Colombo stock exchange.
The study by Al-Ghazawi (2012) examined the impact of
human asset investment on effectiveness in commercial banks in
Jordan. Specifically, the study set out to ascertain the impact of
investments on staffing, training and development, incentives, and
retention policy on the dependent variables: human capital value
added (HCVA), human capital return on investment (HCROI), and
turnover rate of the banks in Jordan. Data for the study was
obtained from secondary sources and via questionnaires. The
analytical adopted was the ordinary least square technique.
Empirical results show that there is a direct significant impact
from both training and development and employee incentives
system on the human capital return on investment and human
capital value added. The study also revealed that there is a direct
impact from retention policies on the turnover rate.
Similary, the paper by Olowolaju and Oluwasesin (2016)
investigated the effect of investments in human capital on the
profitability of 10 select manufacturing companies in Nigeria. The
objective of the study was to ascertain if salaries and wages,
training, contributory pension and health have a significant impact
on profit before tax (or not). To achieve this, the authors obtained
secondary data for 10 years period (from 2005 to 2014). The
analysis was done using panel regression and descriptive statistics.
The results show that there is a linear relationship between
expenditure on human capital and profitability. More specifically,
the results revealed that outlay on health had a more significant
impact on the profit before tax of the select firms than salaries and
wages, training and contributory pension.
In another study by Bessong et al (2012), the researcher
examined the relationship between human asset investments of 10
select banks in the Nigerian Stock Exchange. The paper used the
cost based, market based and economic based criteria in evaluating
human capital investments of deposit money banks on the
performance. Secondary information was obtained via survey of
existing documents. Data for the analysis was primarily obtained
via questionnaires and the data was analysed using the ordinary
least squares. The results revealed that human capital investments
and bank performance is statistically significant.
Masuluke and Ngwakwe (2018) paper studied the impact of
investments in human capital on the net profit of 28 select
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companies in the FTSE/JSE. Secondary data was obtained from
the survey of the integrated reports of the companies. The
variables obtained were net profit, human capital investments and
sales turnover (the control variable). The numeric values were
analysed using regression technique. The findings revealed that
there is significant relationship between the study parameters. It
also emerged that human asset investment has a negative
relationship with net profits in the short run, but in the long run,
the relationship is linear and significant.
Ifurueze, Binglar and Etale (2013) assessed the impact of
human asset investments on goodwill of 10 select banks in the
Nigeria Stock Exchange. The measures of human capital
investments adopted in the study are asset turnover, invested
capital turnover and return on asset; while the measures of
goodwill are return on investment, return on equity and earnings
per share. Secondary data was obtained from 2007 to 2011 from
the annual financial reports of the sampled firms of the study. The
empirical analysis indicates that there is a direct and significant
relationship between investments in human resource and goodwill
of banks in Nigeria. It also emerged that human asset
capitalization in the statement of financial position would be a
stimulant to stakeholders making more informed decision.
This review of related empirical studies is not by anyway
exhaustive but this has given the researcher an idea of the outline
and the nature of human capital investments, in order to make an
informed decision whether to categorise human asset as an
investment (or not).

II. DISCUSSION
The findings are proportionately similar. There is a huge
link between economic theory and empirical findings on the vital
role human capital investments play in enhancing corporate
growth and employee earnings. The major area of deviation is on
the valuation of the returns on investment on human resource;
which is still evolving. Irrespective of this, scholars have used
various primary metrics to ascertain the link between investments
on training, education, staffing, health, etc. on the performances of
corporations and the benefits it tilt to the economy. The findings
have variously reported this link as linear and significant. More
specifically, the study indicate that human asset investments are of
significant value first, to the individual; second, to the corporation;
and third, to the macro economy. This implies that investments in
human capital directly enhance the productive capacity of a firm,
and indirectly to the economy at large. The reviews show that there
is a strong correlation between education and training on corporate
performance. Further to this is that, as the productive output of a
corporation increase, as a result of the human capital mix –
knowledge, skills, artistic ingenuity, and experiences of the
worker - so does his remuneration and other pecuniary benefits.
Unambiguously, the analyses indicate that investments in training,
retraining, education, health, staff (or recruitment) and staff
benefits are significant growth factors in corporations. The study
is aware that this added value to the corporation is not biological,
thus organisations must endeavour to motivate, encourage and
even put in place retention mechanisms (like stock options,
bonuses and training contracts – bond) to ensure that they remain
with the firm in order to payback even more than the direct and
indirect costs incurred in the training period. This makes the
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labour fluidity argument (specifically, labour mobility) adduced as
the reason to limit investments on human resource as an
implausible postulation.
The study is aware of the concerns raised especially on how
to value the returns on human capital investments like other types
of asset class and its current treatment as an expense item in the
books of account. The reason for this may not be farfetched as
some scholars sees human capital as an expense that needs to be
minimised. Thus, they see the human capital (experiences, skills,
artistic ingenuity) in the creation circle as a causal element rather
than an explicit value creator (Ulrich, 1998). Human resource
should be nurtured and groomed to bloom and be the centre piece
of a firm’s competitive strategy and advantage. Examples abound
of how human ingenuity has transformed the fortunes of
corporations and even created something out of virtually nothing.
Obviously, the marginal productivity of people who are sick (or of
poor health), lacks technical abilities, skills, and experience will
offer far less than someone who has abundant health, skills and
cognate experience.
III. CONCLUSION
Human capital is a valuable resource; it pulls the other factors of
production and gives strategic foresight to every corporation and
nation. According to (Schultz, 1961, p. 16), “the man without
skills and knowledge is leaning terrifically against nothing."
Simply put corporations and nations who fail to groom the skills
and knowledge of her employees and citizens that is expecting
competitive edge and sustainable growth is leaning terrifically at
nothing.
Although, the valuation and recording of the returns on
human capital investments are problematic and still evolving, the
returns on human capital investments would transcend the
valuation of assets on the statement of financial position and other
books of account, as it may be almost impossible to capture the
intrinsic value of a person and the human assets of a corporation.
Thus, it should be nurtured, developed and retained in order to
enhance the market share of the firm.
The paper concludes that human capital is an investment
and therefore should be categorized as a type of investment that is
an invaluable component in the production process of a
corporation and nation.
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Abstract- Background: Occupational safety of Health Care
Workers (HCWs) is often neglected in low-income countries in
spite of the greater risk of infection due to higher disease
prevalence, low level awareness of the risks associated with
occupational exposure to blood, inadequate supply of PPE and
limited organizational support for safe practices.
Objectives: To determine the prevalence of occupational
accidents among HCWs in primary health facilities in Enugu
Metropolis, Nigeria.
Methods: The study was a descriptive cross-sectional
design that used a mixed method technique. The qualitative data
was collected using an In-Depth Interview (IDI) guide while the
quantitative data was collected with a pre-tested self-administered
questionnaire. Manual content analysis was done for the
qualitative data while the quantitative data was analysed using
SPSS version 22 with the significance level placed at p<0.05.
Results: The proportion of HCWs that have had exposure
of their mucous membranes to blood/body fluids in the past 6 and
12 months were 17.5% and 27.0% respectively while the mean
number of exposures were 2.94±2.388 and 3.19±2.875
respectively. A similar proportion had needle stick and sharps
injury in the past 6 (16.5%) and 12 (22.0%) months while the mean
number of injuries were 2.73±1.875 and 2.98±2.074 respectively.
The major circumstances under which they obtained injury were
while giving injection and breaking injection ampoule. Emergent
themes from the IDI were recapping of needles and giving
injections
Conclusion: The prevalence of occupational accidents is
still high considering the dangers associated with these accidents.
Index Terms- Enugu Metropolis, HealthCare
Occupational Accidents, Primary Health Facilities

Workers,

I. INTRODUCTION

I

njuries from sharp devices are associated with the transmission
of more than 40 pathogens including Hepatitis B Virus (HBV),
Hepatitis C Virus (HCV), HIV, Lassa fever and other
haemorrhagic fevers, thereby increasing the risk and burden of
infectious diseases.1,2 Safe injection practice is defined by WHO
as an injection that does not harm the recipient, does not expose
the provider to any avoidable risks and does not result in waste

that is dangerous for the community.3 Yet breaks in infection
control practices are common causing severe infections which put
human lives at risk. Globally about 3 million out of approximately
35 million healthcare workforce representing 12% of the working
population experience percutaneous exposure to blood borne
pathogens each year with 2 million of these exposed to HBV, 0.9
million to HCV and 170,000 to HIV.4 These injuries may result in
15,000 HCV, 70,000 HBV and 1000 HIV cases with more than
90% of these infections occurring in developing countries.5-7 In
developing countries, where the prevalence of HIV infected
patients is the highest in the world, the number of NSSI is also
high.8 The risk of acquiring these infections in these countries is
accentuated by the high prevalence of blood borne infections, poor
adherence to safety precautionary measures, poorly maintained
healthcare system and negative socio-cultural factors.9
Unfortunately, some employers assume little responsibility
for the protection of their workers’ health and safety. This negates
the provision of the Convention 155 of the ILO, which mandates
occupational health and safety. The convention requires
governments and employers to ensure adequate precautions in the
work place. However, despite the need for protection of health and
safety of workers, occupational hazards and accidents abound in
developing countries, including Nigeria.10 This is due to the fact
that many developing countries are yet to domesticate the ILO
convention on occupational health and safety, while few that have
done so lacked pre requisite infrastructure for its enforcements.10
The objective of this study was to determine the prevalence of
needle sticks and other occupational exposures among HCWs in
the primary health facilities in Enugu South-East, Nigeria. The
study will also help the HCWs to know the severity and prevalence
of occupational exposures and to minimize its impact in order to
be safe in their working environment in good health.

II. SUBJECTS, MATERIALS AND METHODS
The study was a descriptive cross-sectional design
involving all the primary health facilities in Enugu Metropolis,
Enugu State, Nigeria that provide primary health care within the
Metropolis. Enugu Metropolis consists of 3 local government
areas (Enugu East, Enugu North and Enugu South) and Enugu
State is located in South Eastern part of Nigeria.
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The study populations were nurses/CHEWs, laboratory
scientists/technicians and ward orderlies
that had spent at least 12 months in the hospital practice. HCWs
not directly involved in patient care were excluded from the study.
All the HCWs in all the primary health facilities were involved in
the study. However, 200 eligible HCWs were used for the study.

III. DATA COLLECTION
The study lasted for a period of 6 weeks; from19th April to
30th May 2018. Data collection was done using two approaches;
a pre-tested structured self-administered questionnaire and an IDI
guide designed by the principal researcher. The questionnaire
contained a section on socio-demographic information and
another section on self-report occupational accidents. Four
questions were used to assess the prevalence of occupational
accidents. The preceding 6 and 12 months’ prevalence of NSSIs
and exposure of impaired skin or mucous membrane to
blood/body fluids of patients was assessed. Each question had 3
responses (yes, no, uncertain). A “yes” indicated exposure or
injury while a “no” or “uncertain” indicated non exposure or no
injury. This was used to calculate the 6 and 12 months’ prevalence
of occupational accidents.
The number of injuries or exposures was also elicited and
the mean injuries with their standard deviations calculated. The
cause(s) of the injury was used to determine the major cause of
occupational accidents among the HCWs.
Qualitative data was obtained with the use of In-depth
Interviews.
Ethical approval for the study was obtained from the Enugu State
University Teaching Hospital Research and Ethics Committee and
from Enugu State Ministry of Health Ethics Committee. Informed
consent was also obtained from respondents. There was no form
of coercion and anonymity was assured.
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IV. DATA ANALYSIS
Cleaning and editing of data were done manually to detect
omission and ensure uniform coding. Quantitative data was
analysed using Statistical Package for Social Sciences (SPSS)
version 22. The categorical variables were displayed as
frequencies and percentages while the continuous variables were
displayed as means and standard deviations. The significance level
was based on p< 0.05.
Manual content analysis was done for the qualitative data.
Information’s from the IDI were written into transcripts on the
same day after interview to identify primary themes. These were
coded into different themes and reviewed line-by-line to isolate
nodes which would summarize the important underlying idea.
Idea codes related to characteristics from the example
question “What are the circumstances under which injury
occurred?” Are there specific factors that predispose HCWs to
exposure? were reviewed and the various contents were counted
and grouped into categories such as ‘recapping of needles’,
‘bending of needles’, ‘breaking of needles’ etc. The results from
the categories and the results across groups of HCWs were
summarized and used to guide the achievement of the objectives
by drawing conclusions from the interviews.

V. RESULTS
Table 1 shows the socio-demographic characteristics of the
HCWs. The mean age in years of the respondents was 37.19±8.9.
Most of the HCWs were in the age group 30-39 years. Majority of
them were females183 (91.5%), married 137(68.5%) and had
tertiary education180 (90.0%). Most of the HCWs have worked
for 1-5years and majority were nurse/CHEWs 183 (91.5%).

Table 1: Socio-demographic characteristics of the HCWs in primary government health facilities in Enugu Metropolis, Nigeria
Variable
Age of respondents
Mean± SD(years)
Age in groups
<30 years
30 – 39 years
40 – 49 years
>49 years
Gender
Male
Female
Religion
Christianity
Islam
Ethnicity
Igbo
Others
Marital Status
Single
Married
Educational Level
Primary/secondary completed

Frequency

Percentage

37.19±8.9
48
70
60
22

24.0
35.0
30.0
11.0

17
183

8.5
91.5

200
0

100
0.0

200
0

100
0.0

63
137

31.5
68.5

20

10.0
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Tertiary
Years of service
Mean ±SD
Years of service in groups
1–5
6 – 10
11 – 15
≥16
Occupation
Nurse/CHEW
Laboratory Scientist/technician
Orderly

180

670

90.0

11.08±7.8
65
39
41
55

32.5
19.5
20.5
27.5

183
13
4

91.5
6.5
2.0

Table 2; Prevalence of occupational accidents among HCWs in primary government health facilities in Enugu Metropolis,
Nigeria

BBF

Variable
Frequency
Had exposure of mucous membrane to BBF in the past
6 months
Yes
35
No
165
n=35
If yes, how many times
Mean ±SD
2.94±2.388
1-4times
30
>4times
5
Had exposure of mucous membrane to BBF in the past
one year
Yes
54
No
146
n=54
If yes, how many times
Mean ±SD
3.19±2.875
1-4times
43
>4times
11
Had NSSI in the past six months
Yes
33
No
167
N=33
If yes, how many times
Mean ±SD
2.73±1.875
1-4times
28
>4times
5
Had NSSI in the past one year
Yes
44
No
156
N=44
If yes, how many times
2.98±2.074
Mean ±SD
1-4times
34
>4times
10
Circumstance under which injury occurred*
Recapping of needle
40
Bending of needle
30
Breaking of needle
28
Giving injection
43
Breaking injection ampoule
41
Surgical procedures
20
Setting intravenous line
24
Cleaning patient’s bedside
31
Collecting blood sample
27
Checking of patients’ blood glucose level
3
Blood and body fluids *multiple response NSSI Needle stick and sharps injury

Percentage

17.5
82.5

85.7
14.3

27.0
73.0

79.6
20.4
16.5
83.5

84.8
15.2
22.0
78.0

77.3
22.7
20.0
15.0
14.0
21.5
20.5
10.0
12.0
15.5
13.5
1.5
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Table 2 shows the prevalence of occupational accidents
among the HCWs The proportion of HCWs that have had
exposure of their mucous membranes to blood/body fluids in the
past 6 and 12 months were 17.5% and 27.0% respectively while
the mean number of exposures were 2.94±2.388 and 3.19±2.875
respectively.
Similar proportion had Needle Stick and Sharps Injury
(NSSI) in the past 6 (16.5%) and 12 (22.0%) months while the
mean number of injuries were 2.73±1.875 and 2.98±2.074
respectively.
The major circumstances under which they got injured
were giving injection, breaking injection ampoule and recapping
of needles. Emergent themes from the IDIs showed yet again that
recapping of needles and giving injections were the major
circumstances under which the occupational accidents occurred.
Other circumstances mentioned were while suturing episiotomy,
setting intravenous lines and improper discarding of used sharps.
An officer in charge of one of the primary health facilities
had this to say;
“I have had many needle stick injuries mainly while setting
intravenous line or giving injection to children. Sudden movement
of the children was the major reason for the injury”.
Lack of knowledge and carelessness was also pointed out as
associated factor. A nurse had this to say,
“I had a needle prick while recapping needle. I was not well
equipped with knowledge because I was not supposed to recap a
needle”

VI. DISCUSSION
This study collected data about membrane exposure of
HCWs to blood/body fluids and NSSIs in the past 6 and 12 months
in primary health facilities in Enugu State, Nigeria. The final
response rate attained the standard for this type of research.11
Majority of the HCWs were in the 30-39 year age group and were
females as seen in related studies.12,13 This is not surprising as
nursing has been a profession dominated by females as seen in
similar studies.14,15 The findings in this study is lower than what
was reported in a similar Nigerian study where exposure of
mucous membrane to blood/body fluids within 12 months were
reported by 53.3% of the HCWs.16 In the later study, majority of
the HCWs were doctors and nurses and these group of HCWs are
known to be involved in procedures that may lead to splashes of
blood/body fluids. However, another study reported a similar
lower finding.17
Even though the rate of mucous membrane exposure is low
among the studied HCWs, about 79.6% had 1-4 injuries with mean
injury of 3.19±2.875 within one year. This repeated exposure will
obviously increase the risk of infections. For instance, a range of
about 5-45% has been noted by a study as the risk of acquiring
hepatitis B infection from percutaneous exposures.18 These
increased percutaneous exposures may be due to non-availability
of PPEs as a study in Nigeria have reported lack of PPEs in
primary health facilities.19 This submission is also supported by a
study of infection control practices in three tertiary hospitals in
Nigeria where high risk of occupational exposures were attributed
to inadequate supplies for infection apart from low infection
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control practice.20 It is necessary for HCWs to have access to PPEs
and be taught the risks associated with handling blood/body fluids
without PPEs since HCWs compliance with universal precautions
is influenced by the availability of protective equipment.21
There was noted an increasing trend in Needle Stick and
Sharps Injury (NSSIs) from 16.5% in 6 months to 22.0% in one
year. This is similar to an observed rising trend involving 83% of
HCWs in training.22 The finding in the study is similar to what was
reported in other studies in Nigeria,17 Ethiopia23 and China.24 The
studies have similar cadre of HCWs and this can explain the
similar findings. However other studies reported higher
findings.16,25 These data underscore the importance of increased
efforts toward improved education, prevention, and availability of
protective equipment.
The rate of needle stick injuries was up to 4 times per year
which is lower than the findings of another Nigerian study. 25 A
multivariate regression analysis has shown that injury due to sharp
instruments in university graduates was <60% when compared to
those with high school or less, and the injury risk increases 5% in
each year of increase in working experience.26 In this our study
90% of the studied HCWs had tertiary education and this can
explain the lower rate of NSSIs
Emergent themes from the In-depth Interview (IDI)
attributed NSSIs to two reasons; giving injections and recapping
needles. This is supported by a study which included recapping of
needles (among other factors) as a predictor of NSSIs from logistic
regression. Other studies with similar findings has also shown
recapping of needles as circumstance under which exposure
occurred. 15,27,28 Occurrence of NSSIs while giving injections (or
related injection procedures e.g. phlebotomy) was seen also in
some studies.12,13 NSSIs are very common occurrences among
HCWs.25,29,30 Our IDI also found that sudden movement of patient
was the major reason for NSSIs and this is corroborated by a
similar study31 or even from a restless patient.27 There is still an
urgent need to train HCWs on the safe handling of tools and
equipment as well as how to use them while making them
available. All patients should be treated as potentially infectious
according to the CDC guidelines.32,33 The need for training is
heightened by some studies which showed that poor knowledge
and practice of standard precautions by HCW is associated with
occupational exposure to blood/body fluids 34,35
Furthermore, the personal and professional consequences
of NSSIs can be profound even if they do not lead to infections.36
NSSIs remain a huge occupational health concern for all HCWs.
Most literatures and agency guidelines reiterate that the
transmission of blood/body fluid pathogens from patients to
HCWs is avoidable by adhering to the minimum standards of
universal precautions

VII. CONCLUSION
Though the prevalence of mucous membrane exposure to
blood/body fluids and NSSIs among the HCWs in this study is not
high, the dangers associated with even a single exposure makes it
a high risk exposure.
Reducing the frequency with which HCWs recap needles,
increasing precautions they take by training are necessary steps
towards lowering the odds of HCWs exposure.
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VIII. STUDY LIMITATIONS.
This study was carried out in primary health facilities which
may limit its generalizability to large health facilities.
The results could have been affected by recall bias as respondents
were needed to recall past experience. Limiting the responses on
frequency of exposures to two categories (1-4 and >4 times might
have reduced the magnitude of recall bias. This being a cross
sectional study, the causal effect could not be established,
however, this study provides useful information on occupational
health hazards in primary health facilities located in low income
community settings.

IX. RECOMMENDATIONS




There should be training and re-training of HCWs on the
dangers associated with occupational accidents/injuries
in the healthcare setting to improve their knowledge,
practice and adherence to standard precautions.
More research should explore the organizational factors
that may contribute to occurrence of occupational
exposures and NSSIs and strengthen policies to promote
health and safety.
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Abstract- Corporate communication is responsible for all
corporate communications involving a corporate identity. The
goal of corporate communication is to nurture and enhance the
reputation of the company, because reputation significantly affects
the business success of the company (Argenti, 2009). Motivation
is one of the most important concepts in human resource
development. In most organizations, it is common to hear that a
particular employee is not sufficiently motivated and therefore his
or her contribution to the organization is negligible. This is why
companies spend huge amounts of money on organizing training
and recreational events to motivate their employees (Cook, 1980)
Index Terms- corporate,company,business,training,motivated.

I. INTRODUCTION

T

he subject of this research was the impact of corporate
communication on employee motivation. Al-Razi Hospital,
established in 1954 with its headquarters in Tripoli, Libya, was
selected for the study. The hospital has 625 workers of different
profiles, 225 of them medical technicians, 125 doctors, 45
psychologists, 64 social workers, and the rest are staff. Out of the
total number of employees, 367 were men aged 27-64, and the rest
were women aged 24-50. This paper focuses on the impact of
corporate communication on employee motivation. The case study
is based on a case study of employees at Al Razi Hospital, Tripoli,
Libya.

II. EMPLOYEE MOTIVATION
Motivation can be defined as the process of initiating,
directing, and maintaining an activity toward a goal. Motivation
determines the level, direction and length of effort at work.
Motivation theory seeks to explain what drives people to work and
how the process of motivation unfolds. These theories can be
divided into two groups: Content Theory and Process Theory.
Among the theories of content, the most famous are Maslow's
theory of the hierarchy of needs (Maslow, 1943), Herzberg's twofactor theory (Herzberg, 1965), are well known among other
process theories. Professional orientation takes place within the
subsystem of employee registration, information, selection and
deployment of employees, introduction to work, advancement in
work, technological changes and monitoring of human resources.
There are predictions that there will be a significant improvement
in the vocational guidance function in all aspects, especially in the

area
of
education
and
training.
One does not get a job to stay in the same workplace and at the
same level, but seeks promotion, personal success, change for the
better. The professional selection of candidates for promotion
must be the same as the selection and deployment of new people,
and it involves proposing candidates, evaluating their traits,
making decisions and monitoring their career development.
Motivation is one of the most important concepts in human
resource development. In most organizations, it is common to hear
that a particular employee is not sufficiently motivated and
therefore his or her contribution to the organization is negligible.
This is why companies spend huge amounts of money on
organizing training and recreational events to motivate their
employees. Motivation can be understood as the desire or urge an
individual must have. For example, when faced with a task, the
motivation is to do it and determine whether or not a particular
person will perform the task as required. Absence of motivation
leads to lower performance and loss of competitiveness of the
organization which results in loss of resources for the
organization. It is for this reason that HR managers emphasize that
employees should have a high level of motivation to do the job.
Motivation theories seek to explain why employees are more
motivated and satisfied with one type of job than another. It is
essential that managers have a basic understanding of the
motivation to work because highly motivated employees are more
inclined to produce a product or service of superior quality than
employees who lack motivation. The attractiveness of an
organization, that is, the attraction of belonging to a particular
group, depends on the individual satisfaction of each member of
the group with the job they perform. In contrast, organizations
often encounter aggressive behaviors that aim to impose power.

III. CORPORATE COMMUNICATIONS FUNCTIONS
Communication has four main functions within a group or
organization (Cees & Fombrun, 2007):
1. Control,
2. Motivation,
3. Emotional expression and
4. Information.
Communication controls member behavior in several ways.
Organizations have authority hierarchies and formal guidelines
that employees are required to follow. When, for example,
employees are required to first file a complaint with their CEO,
follow a job description, or comply with company rules,
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communication performs a controlling function. However,
informal communication also controls behavior. When working
groups "harass" a member who produces too much and makes the
rest of the group look bad, they informally communicate and
control the member's behavior. Communication encourages
motivation by explaining to employees what needs to be done,
how to do well, and what can be done to improve performance.
Forming specific goals, feedback on progress toward goals, and
reinforcing desired behaviors stimulate motivation and require
communication. For many employees, their work group is the
primary
source
of
social
interaction.
Intra-group communication is the basic mechanism by which
members show either their frustration or their sense of satisfaction.
Communication, then, provides a release for the emotional
expression of feelings and for the fulfillment of social needs.
The final function that communication performs relates to its role
in facilitating decision making. It provides the information
individuals and groups need to bring in by uploading data to
identify and evaluate alternative choices. There are several steps
to establishing effective communication, such as (Argenti, 2009):
1. increasing awareness of communication,
2. use and understanding of the verbal message,
3. use and understanding of non-verbal cues,
4. listening and responding to others in a thoughtful way,
5. careful listening is the key to effective listening,
6. not making conclusions before hearing what the other person
has to say.
7. interruption of the interlocutor,
8. A deep understanding of human interaction.
Because interpersonal communication takes place whenever
we interact with other people, we learn communication skills from
birth. The result of communication is the communicator's
responsibility to try something else if he does not get the result he
wants in communication. Whether the message is right or wrong
communication is an effective means of creating trust.

IV. RESEARCH RESULTS
The subject of this research is the impact of corporate
communication on employee motivation. Al-Razi Hospital,
established in 1954 with headquarters in Tripoli, Libya, was
selected for this research. The hospital has 625 workers of
different profiles, 225 of them medical technicians, 125 doctors,
45 psychologists, 64 social workers, and the rest are staff. Of the
total number of employees, 367 were men aged 27-64, and the rest
were women aged 24-50 (Libya, 2009).
During the preparation of this research, a separate
questionnaire was prepared in order to collect the data required for
the research. The first part of the questionnaire contained four
questions that addressed the demographic characteristics of the
respondents. The rest of the questionnaire is divided into three
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parts. The first part focused on internal business communication
and contained eleven questions. Respondents were offered closedtype responses on a five-point Likert-type scale, namely:
1. I disagree at all,
2. I generally disagree,
3. neither agree nor disagree,
4. I generally agree,
5. I totally agree.
The second part of the questionnaire examined respondents'
views on the state of corporate culture. On the same principle,
respondents were offered answers to eleven questions.
The third part of the questionnaire examined the motivation of
employees in the same model for the previous two parts of the
questionnaire. 250 printed questionnaires were prepared and
distributed to employees in all departments of the hospital; 207
fully completed questionnaires were selected for the survey. The
research focuses on the impact of corporate communication on
employee motivation in the case of Al Razi Hospital, Tripoli,
Libya, where the survey was conducted in September 2019. The
IBM SPSS statistical program (frequencies, descriptives, chisquare test, association measures) was used to analyze the data
collected. The paper is based on general and specific hypotheses
that are derived from the subject of the research. The general
hypothesis was: "Better motivated workers have higher
productivity, and this is what internal corporate communication
can contribute most to." Specific hypotheses that was used in the
research
are:
H1: "If there is internal corporate communication with
individuals within the organization, then those individuals will be
more interested in performing their tasks better."
H2: "If there is timely, credible and transparent
communication in the organization then the organization will be
more
successful
and
productive."
H3: "If the organization is more successful and productive
due to internal corporate communication, the employees in the
organization
will
be
more
motivated
to
work."
H4. "If there is good internal communication in the
organization, then it increases the confidence of employees
towards their superiors."
The Table 1 shows the value of the association measures (G
= .376, p <0.05) indicating that the relationship is positive and
moderate, that is, if more respondents accept the assertion that the
Employees are motivated to perform their tasks effectively and
efficiently, the more it supports the assertion, positioning itself as
successful and productive. Knowledge of the level of acceptance
of the first claim improves the prediction of acceptance of the
second claim by 37.6%. Pearson's (Pearson's R coefficient) linear
correlation r = .235, p <.05 indicates that there is a statistically
significant positive weak relationship between the tested variables.
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Table 1. Significance of correlation of tested variables
Symmetric Measures
Std. Approx. Tb

Value

Asymp.
Errora

Gamma

.376

.092

3.754

.000

Spearman Correlation

.260

.068

3.856

.000c

Interval by Interval Pearson's R

.235

.074

3.464

.001c

N of Valid Cases

207

Ordinal by Ordinal

Approx. Sig.

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Based on the examination of the general hypothesis, several
respondents accepted the claim that Employees are motivated to
perform their tasks effectively and efficiently, so that most of them
support the claim that the organization is positioned as successful
and productive. Pearson's R coefficient of linear correlation r =
.235, p <0.05 showed that there was a statistically significant
positive weak correlation of the tested variables, and we conclude
that the general (basic) hypothesis was confirmed.
On similar way, all other hypothesis was confirmed. Based
on the examination of the first special hypothesis, several
respondents accept the claim that Internal Corporate
Communication is directed at individuals, and supports the claim
that Employees are interested in tasks. Pearson's linear correlation
coefficient r = .115, p <0.05 indicates that there is a statistically
significant positive weak correlation between the tested variables.
and we conclude that the first particular hypothesis was confirmed.
Based on the examination of the second specific hypothesis,
several respondents accepted the claim that Organizational
Communication is timely, credible and transparent, and supports
the claim that the organization is positioned as successful and
productive. The Pearson linear correlation coefficient r = .683, p
<0.05 indicates that there is a statistically significant positive
strong relationship between the tested variables and we conclude
that the second special hypothesis was confirmed.
Based on the examination of the third special hypothesis,
more respondents accept the statement: The success and public
recognition of the organization in which I work motivates me to
work more dedicatedly in it and supports the claim that:
Employees are interested in continuously improving the quality of
their work contribution. The Pearson linear correlation coefficient
r = .641, p <0.05 indicates that there is a statistically significant
positive strong relationship between the tested variables and we
conclude that the third auxiliary hypothesis was confirmed.
Based on the examination of the fourth special hypothesis,
more respondents accept the claim that Good internal
communication has a positive impact on the performance and

productivity of the organization and supports the claim that
Employees have confidence in management. The Pearson linear
correlation coefficient r = .606, p <0.05 indicates that there is a
statistically significant positive strong relationship between the
tested variables and we conclude that the fourth special hypothesis
was confirmed.
Based on the results obtained, we can conclude that the
organization has not sufficiently developed awareness of
employees about the necessary communication. It is
recommended that the organization conduct training for some (or
all) employees in the field of communication science, with
practical examples from other organizations, in order to raise
employee awareness of the importance of corporate
communication.
Based on the results obtained, we can conclude that
employees are not sufficiently represented in decision making at
the organization level, nor can they be influenced in any way,
which is the result of poor communication with and among the
managers of the organization. It is recommended that measures be
put in place that imply an obligation for managers to pass on all
necessary information to employees in order to achieve the goals
of the organization.

V. CONCLUSION
The modern world is engulfed by accelerated change as
industrial technology gives way to information technology, and
the traditional way of organizing is greatly transformed and
adapted to the requirements of the 21st century. All this changed
the concept, structure and appearance of a traditional organization.
Organizations where people work are constantly changing and
evolving, creating new trends and problems that require
consideration and resolution. New trends and emerging
circumstances also have a direct impact on human resource
management such as growing competition, international business
management, technological innovation, compliance with current
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regulations, ethical issues, etc. Every human activity is more or
less goal-oriented, purposeful and motivated by the knowledge
and understanding of the needs of man and society. After all,
without knowing the needs and other answers related to human
resources, goals cannot be determined or determined to be
achieved. Determining the vision, mission, strategy and policies
of an organization is not of interest to a given business system
(organization). Interest in shaping them is also present in the
environment of the organization (municipality, region and society
at large). It begins by exploring the situation, changes and trends
present in the fields of technology, technology, economics,
management and culture, both globally (at the same time, in
certain areas and branches of activity in society), as well as in
economic and non-economic business systems. Research should
start from the present, but should also be oriented towards the
future, especially since the preparation of human resources takes
longer than the preparation of technical resources. Research is
distributed from fundamental to applied and developmental, to
concrete forms of practical application of research results. The
focus of research needs should be knowledge in the future, as one
of the basic productive forces of work and business. Curricula and
technology, as well as the forms of their realization, should be
subordinated to them, both within and outside business entities in
parts and throughout the socio-economic system. The basic
principle of human resource management should be: the right
person, at the right time, in the right place. Modern human
resources management is definitely striving for that. Namely,
modern tendencies in human resource management go in the
direction of cooperation and creative solving of set goals in the
company. Conversely, such a relationship enhances and raises the
level of personality, integrity and initiative of each employee. The
role played by organizational units for human resources can best
be explained by setting their main goals to be fulfilled at the
organizational level as individuals or with the help of other
organizational parts. Organizational innovation is one area that
human resources develop. Therefore, it is important for the firm to
implement support for HRM practices that can motivate and
encourage employees to be innovative. For example, performance
increases the evaluation of employee commitment and satisfaction
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as employees are given the opportunity to discuss their work. This,
in turn, leads them to pursue greater innovative activities. In a
similar way, career management helps employees achieve their
career goals and objectives. Employee training helps increase the
knowledge, skills, and abilities that can contribute to product
innovation, production processes, and management practices in
daily work. Therefore, training develops the knowledge, skills and
abilities of employees to do their jobs effectively that will lead to
more organizational innovation. The rewards system provides
financial rewards, promotion and other accolades to motivate
employees to take risks, develop successful new products and
create new ideas. The remuneration system encourages employees
to become motivated, thereby increasing their participation in the
contribution of innovative ideas, which again lead to a high degree
of organizational innovation. Recruitment involves recruiting and
obtaining suitable and competent candidates of external origin.
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Abstract: The Civil Servant’s drafting needs is a must for all government institution to carry out the number and quality of
employees following the needs of the organization. But in reality, every government institution still experiences a limited number
of employees. This study aims to determine and understand how the stages of the analysis of Civil Servant’s drafting needs in the
scope of the Central Sumba District Secretariat and the determination of the Civil Servant’s needs nationally by the central
government. The used research method is qualitative by collecting data through interviews, observation, and documentation.
The result showed that the Civil Servant’s drafting needs in the scope of the Central Sumba District Secretariat were
carried out based on the stages of analysis which included collecting data and information, evaluating employee needs, compiling
employees reallocation plans, and preparing additional plans for new employee formation. The analysis result of Civil Servant’s
drafting needs shows that there is still a shortage of employees when compared to the total needs of employees based on the
workload of the government institution, so it necessary to propose the addition of new employee formation. And in determining
the Civil Servant’s drafting needs process is not entirely based on proposals submitted by local governments because of the
determination of the needs of Civil Servants us entirely under the authority of the central government without any intervention
from the local government. Therefore, efforts that can be made to overcome the shortcomings of Civil Servants are to
recruit/procure Government Employees with a Work Agreement.
Keywords: Drafting needs, additional plan formation, needs determination.

I.

INTRODUCTION

1.1. Background
A good government system is realized through the implementation of the Bureaucracy Reform which is essentially an
effort to make fundamental reforms and changes to the system of governance, especially in the aspects of the organization,
management, and management of Human Resources Apparatus. Bureaucratic Reform is a strategic step to build a State Civil
Service that is useful and effective in carrying out the tasks of government, development, and service to the community. The aim
is to face and take advantage of opportunities from the changing world and technological developments that are changing so fast.
Human Resources can be said to be quality if they know (knowledge), ability (ability), skills (skills), and attitude (attitude) are
good at work, including a high willingness to give the best effort and effort for the organization where it is placed.
Quality Human Resources will be able to be maximized through a process commonly known as human resource
management. Human resource management (human resources management) is a management activity that includes the utilization,
development, assessment, provision of rewards for humans as individual members of the organization, (Samsuddin, 2006: 22).
Government Regulation Number 11 the Year 2017 concerning Management of Civil Servants is one of the implementing
regulations of Act Number 5 of 2014 concerning State Civil Apparatus, which specifically regulates the process of implementing
civil servant management. In Article 1 paragraph (1) it is explained that "Management of Civil Servants is the management of
civil servants to produce civil servants who are professional, have basic values, professional ethics, are free from political
intervention, free from corrupt practices, collusion, and nepotism".
The first focus of the implementation of civil servant management based on these Government Regulations is the
"formulation and determination of needs" as stated in Article 2 letter (a). In the elucidation of Article 56 paragraph (1) of Law
Number 5, the Year 2014 states that "Preparation of the needs of civil servants is an analysis of the needs of the number, types,
and status of civil servants needed to carry out the main tasks effectively and efficiently to support the workload of Government
Agencies". The aim is to realize the number and quality of civil servants following the needs of the organization and to guarantee
a proportional distribution of civil servants.
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The Regional Secretariat of Central Sumba Regency as one of the Regional Apparatus, following the mandate of the Act
is obliged to make the requirements for civil servants. Based on data obtained from the 2018 Institutional Data and Civil Service
Data Recapitulation Reports, the needs of civil servants for the Regional Secretariat are 51 (fifty-one) people. However, based on
the Central Sumba Regent's Announcement Number: BKPP.800 / 1004 / 53.17 / IX / 2018, September 19, 2018, concerning
Acceptance of Civil Apparatus of the Central Sumba District Government in 2018, the number of stipulations on the needs of
civil servants in 2018 was 331 (three hundred thirty) one) detailing 175 (one hundred seventy-five) people for teachers, 126 (one
hundred twenty-six) people for health workers, and 30 (thirty) people for technical staff. From the formation of the technical staff,
only 1 (one) person is allocated to meet the needs of civil servants within the scope of the Regional Secretariat, namely for the
position of Electronic Procurement Services Manager in the work unit of the Goods and Services Procurement Section. This
shows the gap between the needs of civil servants submitted by local governments with the needs of civil servants determined by
the central government. Based on these conditions it is felt necessary to conduct a study of the stages of the analysis of the
preparation of civil servant needs, as well as in their application relating to the determination of civil servant needs nationally.
1.2. Formulation of the Problem
Based on the background of the problem above, the authors formulated the problem as follows:
1.
2.

How is the preparation of the needs of Civil Servants (PNS) in the Regional Secretariat of Central Sumba Regency?
How is the application of the results of the preparation of the needs of Civil Servants (PNS) in the Regional Secretariat
of Central Sumba Regency?

1.3. Research purposes
In connection with the problems that have been formulated above, the objectives of this study are:
1.
2.

To find out and analyze the preparation of the needs of Civil Servants (PNS) at the Regional Secretariat of Central
Sumba Regency;
To find out and analyze the application of the results of the preparation of the needs of Civil Servants (PNS) at the
Regional Secretariat of Central Sumba Regency.

1.4. Benefit of Research
1.

Benefits of Theotiris
It can enrich concepts or theories in the development of science, especially in the field of Human Resource Management
and the development of government organizations in general.

2.

Practical benefits
Can provide meaningful input for the Central Sumba District Government, particularly at the Regional Secretariat and
stakeholders as well as the wider community regarding Human Resource Management, especially in formulating the
needs of Civil Servants.

II. THEORETICAL REVIEW
2.1. Management Theory
Management is defined as the science and art of regulating the process of utilizing Human Resources and other resources
effectively and efficiently to achieve certain goals (Hasibuan, 2007: 2). Management theory can be understood as a social process
and social figure. As a social process, management theory is the process of how an organization can run effectively and
efficiently. As a process, management activities consist of several management functions. According to G.R. Terry in his book
entitled Principles of Management, management functions include:
a.
b.
c.
d.

Planning
Organizing
Actuating
Controlling

(Terry, 2006:77-78)
Based on the above management functions, it can be explained that planning is a process of making decisions regarding
desires that contains implementation guidelines to achieve organizational goals. Organizing is the process of determining,
grouping, and organizing various types of activities based on what is needed by the organization to achieve its goals. Mobilization
is the process of moving each subordinate to carry out an activity that will become a common goal. Supervision is the process of
observing various kinds of implementation of organizational activities to ensure that all work can go according to a predetermined
plan.
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2.2. Human Resource Management
I Komang Ardana (2012: 5) argues that "human resource management is the process of human empowerment as a human
workforce so that all of its physical and psychological potentials function optimally to achieve goals". Furthermore, Marwansyah
(2014: 3) states that "human resource management is the utilization of human resources within the organization, which is done
through the functions of human resource planning, recruitment and selection, human resource development, planning and career
development, compensation and welfare, safety and health at work and industrial relations. "
Based on some of these opinions it can be concluded that Human Resource Management is a science and art that
regulates the relationships and roles of employees or employees to be able to realize organizational goals effectively and
efficiently. Human Resource Management is engaged to move and manage human resources in an organization to be able to think
and act following organizational expectations.
Melayu S.P. Hasibuan (2011: 250) states that the general objectives of human resource management are as follows:
1. Determine the quality and quantity of employees who will fill all positions in the company;
2. Ensuring the availability of workers now and in the future;
3. Avoid misunderstandings in management and overlap in the performance of tasks;
4. Facilitate coordination so that work productivity increases; and
5. Avoiding employee shortcomings or strengths.
Based on this opinion, it can be said that human resource management is very important in managing the implementation
of organizational tasks, especially in the effort to compile and determine employee needs, placement, and development, and strive
for employee welfare so that organizational climate can be maintained well.
2.3. Preparation of Needs of Civil Servants
Preparation of the needs of Civil Servants is an obligation for government agencies both central and regional agencies.
Preparation of needs is carried out systematically and is a strategic process to predict the conditions of the number of Human
Resources, types, and qualifications, as well as the desired skills and competencies in the future. Law Number 5 of 2014
concerning State Civil Apparatus, Article 56 paragraph (1) states that "every Government Agency is required to draw up the
number and type of requirements of civil servants based on a job analysis and workload analysis". Furthermore, Government
Regulation Number 11 the Year 2017 concerning Management of Civil Servants Article 5 paragraph (3) states that "the
preparation of civil servant needs as referred to in paragraph (1) must support the achievement of the objectives of Government
Agencies". The preparation of civil servant needs is carried out for 5 years and is detailed each year based on the priority needs
listed in the strategic plan.
Based on the priority needs of current employees and to support national development priorities, the government is
currently more focused on compiling employee needs to support compulsory programs related to basic services, namely
education, health, and other administrative staff who can support the process of carrying out the core tasks of government but still
consider the availability of the budget and the potential of each region. Therefore, the formulation of these needs becomes very
important and obligatory to be carried out based on the applicable mechanism. The stages of analyzing the needs of civil servants
according to the Regulation of the Head of the Civil Service Agency Number 19 of 2011 concerning General Guidelines for the
Preparation of Civil Servants' Needs include:
1. Data and information collection;
2. Evaluate employee needs;
3. Compilation of employee reallocation plans; and
4. Formulation of additional plans for the formation of new employees.
In collecting data and information, the data collected includes the number of employees per unit of the organizational
unit of the regional agency, position information, position maps, strategic plans, regional profiles, geographical conditions, and
regional development potential. Whereas in evaluating the needs of employees is done by comparing the amount of inventory
with the needs of employees for structural and functional positions, to obtain the number of advantages and disadvantages of
employees for structural and functional positions. Next compile a plan for reallocation of employees in organizational units that
are excess employees to be placed in organizational units that are lacking employees. And finally, compile additional plans for the
formation of new employees for organizational units that lack staff.

III. RESEARCH METHODS
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3.1. Research Approach
The approach used in this research is a qualitative approach which through this approach will obtain rich data and indepth information about the issues or problems raised and want to be solved. To understand the uniqueness of the object under
study, understand the process of social interaction that is complex and always changing, and efforts to understand the feelings of
people who often change or ensure the truth of data, it is necessary to do it through a qualitative approach. Therefore, this research
is aimed at understanding the preparation and application of the results of the preparation of civil servant needs at the Regional
Secretariat of Central Sumba Regency.
3.2. Research Focus
The focus of the study was determined based on the level of importance and urgency of the problem to be solved and the
factors of limited energy, time, and cost. Therefore, this research is focused on the stages of analysis of the preparation of civil
servant needs within the scope of the Regional Secretariat, and the determination of the needs of civil servants nationally by the
central government. An employee needs analysis is a method for knowing the number of employees in an organizational unit
based on workload, and comparing the needs of employees with supplies to find out the real needs of employees. Whereas the
determination of the needs of civil servants nationally by the central government is entirely guided by or based on proposals
submitted by the Regional Personnel Management Officers.

3.3. Research Site
The location chosen for conducting this research is the work unit of the Organization Section at the Central Sumba
District Secretariat. The reason is that the Organization Section, based on the provisions of the Statutory Regulations is a work
unit that coordinates the process of drafting the needs of Civil Servants.

3.4. Data Source
Data collection uses primary and secondary sources. Primary sources are data sources that directly provide data to data
collectors. As for the primary data sources are the Head of Organization Section, Head of Institutional and Position Analysis
Subdivision, Staff at the Organization Section, and several members of the PNS needs preparation team. While secondary sources
are sources that do not directly provide data to data collectors. As for the sources of secondary data in the form of laws and
regulations, official documents in the form of letters, institutional and staffing data, territorial data, and other data that have
relevance in the process of preparing civil servant needs.

3.5. Data Collection Technique
In this study using data collection techniques namely participatory observation, in-depth interviews, and documentation.
In observation, researchers are involved in carrying out evaluations of employee needs, as well as the preparation of additional
plans for the formation of new employees. Whereas in conducting interviews the researchers asked questions freely using
everyday language and dialogue to create a flexible atmosphere but still adhere to the interview guidelines that had been made.
Then in the study of documentation, documents or data that are examined include institutional data and staffing data, job analysis
and workload analysis, position maps, regional profiles, and regulations relating to the preparation and determination of civil
servant needs.

3.6. Data Analysis
In this study, researchers used Miles and Huberman's Model data analysis, which included: (1) Data Reduction, which
summarizes, selects and chooses the main points, focuses on important matters, looks for themes and patterns; (2) Presentation of
Data (Data Display), carried out so that the reduction data can be well organized and arranged in a relationship pattern making it
easier for readers to understand research data; and (3) Conclusion Drawing (verification), wherein qualitative research,
conclusions may be able to answer the problem formulation but also not answer the problem formulation because it depends on
the evidence from the results of the study.

IV. RESULTS AND DISCUSSION
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4.1. Preparing the Needs of Civil Servants in the Regional Secretariat of Central Sumba Regency
The success of an organization in realizing the vision and mission that has been determined is very dependent on the
quality of existing Human Resources (HR), starting from the leadership level to the lowest level, namely the implementing staff.
Human Resources are people who are mobilized and employed in an organization or company as a source of movers, thinkers,
and planners to achieve the goals of the organization (Elbadiansyah, 2019: 2). This definition explains that if HR is not managed
properly and correctly to be able to work together an organization can't run well and optimally in line with expectations.
Therefore we need a good management process.
Human resource management is the utilization of human resources in the organization, which is carried out through the
functions of human resource planning, recruitment and selection, human resource development, career planning and development,
compensation and welfare, work safety and health and industrial relations (Marwansyah, 2014: 3). Another opinion defines
human resource management is a series of human resource management activities that focus on practices and policies, as well as
management functions to achieve organizational goals (Yunarsih and Suwanto, 2008: 3).
This explanation, implies that Human Resource Management is a process of regulating and utilizing human resources in
an organization to achieve the stated goals. In this case Human Resources (PNS) become subjects that must be empowered
properly through the HR planning function which is carried out through the preparation and determination of PNS needs to
produce quality PNS and be able to realize the organization's vision and mission.
Government Regulation Number 11 the Year 2017 concerning Management of Civil Servants is one of the implementing
regulations of Act Number 5 of 2014 concerning State Civil Apparatus, which specifically regulates the process of implementing
civil servant management. The first focus of the implementation of civil servant management based on these Government
Regulations is the "formulation and determination of needs" as stated in Article 2 letter (a). And in Article 5 paragraph (1) it is
explained that "every government agency is required to draw up the needs for the number and type of PNS positions based on the
job analysis and workload analysis".
The preparation of civil servant needs is an analysis of the needs of the number, types, and status of civil servants needed
to carry out the main tasks effectively and efficiently to support the workload of government agencies. While the main purpose of
the preparation of civil servant needs is to realize the number and quality of civil servants following the needs of the organization
and to ensure a proportional distribution of civil servants.
The stages of the analysis of the preparation of civil servants according to the Regulation of the Head of the Civil Service Agency
Number 19 of 2011 concerning General Guidelines for the Preparation of Civil Servants' Needs include:
1.

Data and information collection

Collecting data and information is a stage to collect data on structural positions consisting of high Pratama leadership
positions, administrative positions, and executive positions. But in this case it is more focused on executive positions because it
relates to the determination of civil servant needs. The data collected includes the number of employees per unit of the
organizational unit of the regional agency, position information, position maps, strategic plans, regional profiles, geographical
conditions, and the potential for regional development.
Based on research data, there is a gap between the number of employees available and the number of employee needs
based on the workload of government agencies. This harms efforts to improve service quality and the achievement of
organizational goals that have been set.
2.

Evaluate employee needs

The preparation of employee reallocation plans is carried out on organizational units that are overstaffed to be placed on
organizational units that are understaffed. This needs to be done to realize the proportional distribution of employees in support of
the workload of government agencies.
However, the results of the study found that the reallocation of employees could not be carried out given the limited
number of available employees so that this harmed efforts to improve the quality of service and the achievement of the
organization's vision and mission.
.
3. Compilation of employee reallocation plans
The preparation of employee reallocation plans is carried out on organizational units that are overstaffed to be placed on
organizational units that are understaffed. This needs to be done to realize the proportional distribution of employees in support of
the workload of government agencies.
However, the results of the study found that the reallocation of employees could not be carried out given the limited
number of available employees so that this harmed efforts to improve the quality of service and the achievement of the
organization's vision and mission.
4.

Formulation of additional plans for the formation of new employees
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The preparation of additional plans for the formation of new employees is done for organizational units that lack staff.
This is done as part of an effort to realize the availability of the number of employees to meet the needs of employees in each
work unit. The hope is that the proposal can be accommodated or accepted to be determined to be the needs of civil servants
nationally by the central government.
Therefore it can be said that based on the results of the analysis of the preparation of civil servant needs at the Regional
Secretariat found problems where the number of staff availability does not match the needs of the organization. This is evidenced
by the data on the sum of civil servant needs that can be seen in the table below:

No
1.
2.
3.

4.

5.

Table
Recapitulation of Data on PNS Needs at the Regional Secretariat
Position (echelon)
Amount of need Real conditions
Regional Secretary (II a)
1
1
Specialist staff (II b)
3
3
Assistant for Governance and Social Welfare (II b)
1
 Head of Division (III a)
3
3

Deficiency
1
-



Head of subsection (IV a)

9

9

-



Implementers / Staff (V)

33

10

23

Assistant for Economy (II b)
 Head of Division (III a)

1

1

-

3

3

-



Head of subsection (IV a)

9

8

1



Implementers/Staff (V)

24

8

16

1

1

-

3

3

-

Assistant of general Administration (II b)
 Head of Division (III a)


Head of subsection (IV a)

9

9

-



Implementers /Staff (V)

50

25

25

150
107

84
43

66
64

Amount
Amount for Implementing / Staff positions
Source: Map of Regional Official Position in 2018

From these data it is clear that there is a significant shortage of employees when compared to the real number of existing
employees. Specifically for executive positions or staff, the total number of needs is 107 (one hundred and seven) people, while
the real conditions of available employees are 43 (forty-three) people so that as a whole the Regional Secretariat still needs 64
(sixty-four) employees (staff ) is new to support the implementation of basic tasks and functions in each existing work unit. The
data at the same time strengthened the informant's statement stating that there was a shortage of employees in almost all work
units. This condition will have a very negative effect on efforts to improve service quality at the Central Sumba District
Secretariat.
Based on the results of the study it can be said that the preparation of civil servant needs in the Central Sumba Regency
Secretariat is part of the implementation of policy analysis because it produces recommendations on proportional employee
distribution plans following the workload of government agencies, as well as recommendations on plans for additional new
employee formation through the determination of the number of needs Civil servants in every government agency. In the
preparation of civil servant needs using a policy analysis methodology that includes standard systems, rules, and procedures.
This is in line with the theory that the policy analysis methodology combines standards, rules, and procedures. But
standards and rules guide the selection and use of procedures and critical appraisal of the results (William N. Dunn, 1998: 20). If
it is related to the results of the research, it shows that the stages of the analysis of the preparation of civil servant need carrying
out by the Regional Secretariat agencies are guided by standards and rules, namely the Regulation of the Head of the Civil
Service Agency Number 19 of 2011 concerning General Guidelines for Preparation of Civil Servants' Needs. The regulation is a
follow-up or elaboration of Government Regulation No. 11 of 2017 concerning Management of Civil Servants, Article 11 which
explains that "further provisions regarding the procedures for implementing the preparation of civil servant needs are regulated by
the regulations of the Head of BKN".
While relating to procedures or stages of civil servant needs analysis, based on the Head of the Civil Service Agency
Regulation No. 19 of 2011 concerning General Guidelines for Preparation of Civil Servants' Needs, stages of civil servant needs
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analysis include data and information collection, evaluation of employee needs, preparation of employee reallocation plans, and
preparation of plans for additional new employee formation. Based on these stages, if related to the results of the research, it can
be said that the preparation of civil servant needs within the scope of the Regional Secretariat has been carried out following
applicable procedures.
Besides, the researcher also concluded that in general, the preparation of PNS needs carrying out was a process of human
resource management aimed at determining the number and quality of PNS following the needs of each government agency and
to realize a proportional distribution of employees in supporting workload government agencies.
However, if it is related to the analysis of the needs of civil servants at the Regional Secretariat of Central Sumba
Regency, it can be said that it is not yet fully in line with the objectives of human resource management. This can be seen in
several stages of the analysis which shows the gap. First, at the stage of data and information collection which shows that the
number of available employees is not proportional to the needs of employees based on workload. Second, in the evaluation phase
of employee needs which further confirms that there is a shortage of employees in all existing work units. This is contrary to the
general objectives of human resource management started by Melayu S.P. Hasibuan (2011: 250) which states that the general
objectives of human resource management are:
1.
2.
3.
4.
5.

Determine the quality and quantity of employees who will fill all positions in the company;
Ensuring the availability of workers now and in the future;
Avoid misunderstandings in management and overlap in the performance of tasks;
Facilitate coordination so that work productivity increases; and
Avoiding employee shortcomings or strengths.

Based on this opinion, if it is related to the results of the research, it shows that the objectives of human resource
management have not been fully realized, especially in guaranteeing the availability of manpower (PNS), present or future, and
efforts to avoid employee shortages or excesses.
4.2. Application of the results of the preparation of the needs of Civil Servants in the Regional Secretariat of Central
Sumba Regency
Preparation of the needs of Civil Servants (PNS) becomes an obligation for all government agencies to prepare
competent candidates for the state apparatus with knowledge, skills and a good attitude to support government efforts in
improving the quality of services to the community. One form of application of the results of the preparation of civil servant
needs is to determine the national civil servant needs.
The determination of the needs of civil servants nationally is carried out based on a proposal from the Official of the
Regional Institution Staffing. The main factor that is the basis for consideration in determining needs is the results of the
preparation of civil servants' needs where data on the number of needs are listed based on the workload of government agencies.
Besides, other supporting data must be submitted for consideration as stated in Government Regulation Number 11 the Year 2017
concerning Management of Civil Servants Article 13 letter (c), namely:
1.
2.
3.
4.
5.
6.

Institutional data;
The area, geographical conditions, and potential of the region to be developed;
The number and composition of civil servants available at each level of position;
The number of civil servants entering the retirement age:
The ratio between the number of civil servants and the total population; and
The ratio between the employee's budget and the overall budget.

Based on data from the research results show that the Central Sumba District Government has submitted additional proposals
for the formation of new employees based on the analysis of the needs of civil servants. This is evidenced by the flow of filling
the e-Formation application which includes the stages of inputting the organizational structure, input bezzeting, details of the
proposed formation, and job analysis input. The input process is entirely based on the results of the preparation of civil servant
needs. The number of additional proposals for the formation of new employees, especially for the Regional Secretariat, is 64
(sixty-four) people.
As a form of follow-up to the proposal, the central government issued an Announcement of the Minister of
Administrative Reform and Bureaucratic Reform Number: B / 1069 / M.SM.01.00 / 2019, dated October 28, 2019, concerning
Information on Acceptance of 2019 Civil Servant Candidates in the Central Government Environment and regions. The first point
of the contents of the announcement is that in the fiscal year 2019 there will be open recruitment of prospective Civil Servants in
68 (sixty-eight) Ministries / Institutions and 462 (four hundred sixty-two) Provincial / Regency / City Governments. Furthermore,
in the appendix to the announcement, for the local government agencies carrying out the procurement of CPNS in 2019, one of
them is Central Sumba with a total allocation of 193 (one hundred ninety-three) people. Of this amount it is expected to be able to
meet the employee shortages that occur, specifically at the Regional Secretariat.
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However, in the details of the allocation of formation for technical personnel based on the Central Sumba District
Announcement Number: BKPP.800 / 1454 / 53.17 / XI / 2019, November 8, 2019, concerning Acceptance of Civil Servants in the
fiscal year 2019, the technical staff numbered 69 (sixty-nine) people. Of these, all are formations for the Office, Agency,
Inspectorate, Office, and none for the Regional Secretariat. In this condition the regional government cannot protest or intervene
because the determination of the needs of civil servants is entirely under the authority of the central government. This is in line
with the provisions in Government Regulation No. 11 of 2017 concerning Management of Civil Servants, Article 12 paragraph
(1) explains that "the needs of civil servants nationally are determined by the Minister every year, after taking into account the
minister's opinion that carries out government affairs in the financial sector and chief technical considerations BKN ". In other
words, the central government is given full authority to determine the number of formations in all government agencies, while
regional agencies are only given the authority to compile and determine the needs following the conditions of their respective
regions.
This condition is in line with the opinion that good policy analysis is not necessarily utilized by the wearer, and even if
the policy analysis is used, it does not guarantee a better policy (William N. Dunn, 1998: 29). However good the process of
formulating the needs of civil servants is carried out but when the authority of the determination is still with the central
government then the results of the preparation of needs that are part of the policy analysis process becomes useless.
Besides, it can also be said that the results of the determination of the needs of civil servants nationally which did not
address the problem of employee shortages that occur at the Regional Secretariat are contrary to the provisions in Article 12
paragraph (7) letter b, Government Regulation Number 11 the Year 2017 concerning PNS Management which states that
Determination of the needs of civil servants as referred to in paragraph (1) is based on a proposal from the Regional Institution's
PPK coordinated by the Governor. Therefore it can be said that the determination of the needs of civil servants nationally is not
following the proposal of the local government where the proposal has gone through a process of policy analysis to obtain
recommendations on the problem of employee shortages that occur.
Responding to these conditions, the results of the study showed that to meet the needs of employees at the Regional
Secretariat, an alternative policy that could be taken was to conduct the procurement/recruitment of Regional Contract Workers or
who were now called as Government Employees with Work Agreements (PPPK). The PPPK recruitment process has several
similarities with the procurement process that applies to civil servants. This is evidenced by the provisions contained in
Government Regulation Number 49 the Year 2018 concerning Management of Government Employees with Work Agreements.
In Article 4 paragraph (1) it is explained that "each Government Institution is required to draw up the needs for the number and
type of PPPK positions based on a job analysis and workload analysis". And Article 4 paragraph (3) explains that "the
compilation of the needs for the number of PPPK as referred to in paragraph (1) constitutes an integral part of the preparation of
civil servant needs". Based on these provisions, it can be said that the procurement of PPPK is the most likely alternative policy to
be taken to overcome staff shortages in the current budget year and subsequent years.

V. CONCLUSIONS AND RECOMMENDATIONS
5.1. Conclusions
Based on the data from the research and discussion results presented, several conclusions can be drawn as follows:
1.

2.

The preparation of civil servant needs in the Central Sumba Regency Secretariat is carried out based on the needs
analysis stage which includes collecting data and information, evaluating employee needs, preparing employee
reallocation plans, and preparing additional plans for new employee formation. The results of the analysis of the
preparation of civil servant needs show that there are still a shortage of employees when compared to the total needs of
employees based on the workload of government agencies, so it is necessary to propose the addition of new employee
formations;
The determination of the needs of civil servants nationally is not entirely based on proposals submitted by local
governments because the determination of the needs of civil servants is entirely the authority of the central government
without any intervention from the local government so that efforts that can be made to overcome the shortcomings of
civil servants are by recruiting/procuring Government Employees with an Agreement Work.

5.2. Recommendations
The Regional Secretariat as a government agency needs to make efforts to improve services to realize the vision and
mission set. Therefore several suggestions may be of concern, namely:
1.
2.

attempt to improve the quality of the preparation of civil servant needs every year while still observing or referring to the
established procedures for implementation;
seeks to coordinate with the Regional Government Budget Team to discuss the availability of the Regional Revenue and
Expenditure Budget in the framework of civil servant procurement to meet the needs;
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seeks to coordinate and consult with the central government through the Ministry of Administrative Reform and
Bureaucratic Reform and the National Civil Service Agency to avoid human error in the process of preparing civil
servant needs;
Immediately prepare a Government Employee procurement plan with a Work Agreement as an alternative policy that
can be taken to meet the existing employee shortages.
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Abstract- Core stability is one of the major determinants that contribute to prevent injuries, enhance performance and improve quality of
life of the human. Endurance of the four major muscle groups of the central ‘Core’ of the human body is identified as the most reliable
determinant of core stability amongst the other numerous factors which contribute to readily make one’s core stability.
This study aimed to develop a ‘Core Stability Index’ to confer one representing value for individual’s core stability based on the
four endurance test scores. The study sample was consisted with the data of 400 healthy young individuals with the mean age of
23.74±1.51 years and mean BMI (Body Mass Index) of 21.1±4.18.
Firstly, the exploratory factor analysis was conducted to investigate the underlying structure of the association between the
scores of four different endurance tests. Then the number of common factors which explains the most of the variability of the variables
was estimated. Factor scores of the corresponding endurance test were also calculated to detect the regression coefficients, based on
which the ‘Core Stability Index’ was developed. As the mean values of all the variables were significantly differ between males and
males, two separate core stability indices were constructed.
Index Terms- Core stability index, core stability scoring scale, factor analysis, factor scores

I.

INTRODUCTION

‘Core stability, is considered as the muscular control required to maintain the functional stability of the human body during
almost all the activities which range from simple activities of daily living to the complex activities of sports (Kisner and Colby, 2007).
As it is a crucial factor for determining the stability of the spine and related structures to accomplish the functions of the human body
efficiently (Crisco and Panjabi MM, 1991), improving ‘Core Stability’ has become one of an emerging field in the field of
physiotherapy.
Many evidence suggest that the proper core stability is directly associated with the prevention of many musculoskeletal injuries
and enhance the performance which ultimately leads to good quality of life (Bliven and Anderson, 2013). Since the poor core stability is
a risk factor for many musculoskeletal injuries, it is important to maintain proper core stability prior to have an injury as suggested by the
well-known statement “Prevention is better than cure’’.
For that reason, few studies have focused to implement assessment criteria for assessing and scoring the core stability of the
individuals. Amongst the criterion developed by McGill et al in 2002 to interpret the mean values of four key core endurance tests is well
established with strong evidence. Since it cannot be applicable to Sri Lankan population as it has developed based on the values of
European population there was a thurst in developing scoring scale for core stability using the basic concepts introduce by McGill and
his collages. As a result, Malwanage et al (2015) developed 08 scoring scales to measure the endurance of four key muscles which was
considered to be the major reflecting component of core stability separately for males and females, 04 scales for each gender using a
sample of healthy young individuals in University of Peradeniya. Since those scoring scales consider the each and every core endurance
test values separately when assessing the core stability, it is difficult to obtain an overall idea about one’s general core stability.
Therefore, it is felt that there is a room for implementing a statistical tool to confer one specific value for healthy young
individual’s core stability considering their gender and individual endurance test times.
The shortcoming that has been raised from all the scoring scales are that an individual with a salient score for few endurance
tests and substandard scores for the other endurance test merely impracticable to appoint the particular individual in either category.
Therefore, it is worthwhile to develop a statistical model to confer one representing value for individual’s core stability mainly based on
the four endurance test scores which will be a valuable tool for the physiotherapy practitioners worldwide to get an idea on the state of
the core stability.
Once the individual knows their own core stability measure, they can get further measures to improve the core stability if it is
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substandard, or either could get measures to maintain the core stability if they have had a salient score in the overall core stability with
the guidance of physiotherapy professionals.
II. METHODOLOGY
2.1 Study Sample
Data of 400 undergraduates with the mean age of 23.74±1.51 years and mean BMI (Body Mass Index) of 21.1+_4.18 were used as the
studying sample . The endurance times for four different endurance tests were recorded in each student. The following formula of the
proportional allocation of stratified random sampling method was used to calculate the sample size since the variance of individual strata
cannot be obtained due to lack of information on individual data of the population.
𝑡 2 𝑃𝑄
𝑛𝑜 =
𝑑2
Where:
d = margin of error
t = corresponding to alpha
P = estimated proportion of an attribute that is present in the population
𝑄 = (1 − 𝑃)
Since the value of n/N is 0.038, the finite population correction (fpc) was ignored. Therefore, the effective sample included 200 males
and 200 females undergraduates, who represented the young healthy population in Sri Lanka.
2.2 Study Design
The design of this study was a cross sectional, descriptive study. The subjects who had acute or chronic back pain, history of
trauma to spine, metal implantation/internal fixation in any joints or bones, cervical problems, any other joint problems, heart diseases,
recently undergone a surgery on back and abdomen, engaged in regular exercise or sports together with pregnant females and who did
not give the consent to participate were excluded. The scores of well recommended and clinically proven four endurance tests were
obtained in seconds. They were flexor endurance test, extensor endurance test, right side endurance test and left side endurance test. In
each test, the subject was instructed to hold a particular static position for as long as possible. The test was terminated when the subject
was no longer able to hold the position and time elapsed for the procedure was measured in seconds.
Two separate core stability indices were developed for males and females, based on the individual performance at four core
stability endurance tests. Factor Analysis was helped to identify the pattern and the correlation between the endurance tests. Since there
was a strong correlation between independent variables, the measurements decomposed to a new group of uncorrelated measurements
while remaining most of the original information. Then the eigen decomposition was conducted under factor analysis to drop the
eigenvalues with lower eigen-values with the aim of selecting the factors with larger eigen-values. Accordingly only one factor (Factor 1)
was extracted in males and females which represents approximately 80% of the total variability of the outcomes.
2.3. Statistical Method used in the Analysis
2.3.1. Independent t-test
The independent t-test was conducted assuming equal variances in all four endurance tests to determine whether there is a
significant difference of mean endurance test scores of four tests in males and females. Accordingly, mean endurance test scores for all
four tests were statistically significantly different in males and females. (flexor endurance test: 𝑃 < 0.05, extensor endurance test: 𝑃 <
0.05, left side endurance test: 𝑃 < 0.05, right side endurance test: 𝑃 < 0.05). Therefore, two different indices were constructed measure
the core stability of males and females. According to the resulting descriptive outputs of four endurance tests presented in Table 1,
endurance times for the core stability tests are comparatively higher in males.

Endurance tests values

Flexor endurance test value
Extensor endurance test value
Left Side endurance test value
Right Side endurance test value

Table 1. Descriptive statistics of the sample
Males
Std.
Number of
Mean
Deviation
observations
Mean
95.68
44.76
188
117.12
108.14
44.89
188
74.94
67.25
27.36
188
29.44
64.61
27.97
188
29.56

Females
Std.
Deviation
69.53
39.50
16.321
15.86

Number of
observations
176
176
176
176

Figure 1 illustrates the graphical summary of correlation between four endurance tests scores. All tests are statistically significant
correlated with each other (p < 0.05). Therefore it confirms that the significant correlations exist within the predictor variables and
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further multivariate statistical methods can be conduct to study the underlying structure of these correlated endurance tests scores.

Figure1. Scatter plot matrix of endurance tests scores
2.3.2. Factor Analysis
Factor analysis was conducted to investigate the underlying structure of the association between the scores of four different
endurance tests which are considered as the most reliable measures of the ‘Core stability’ of the human body. Common factors which
explain most of the variance of the variables were identified. Moreover, the factor loadings for each endurance test score on common
factors were calculated to detect the regression coefficients. These factor loadings can be used to predict an observed variable using
common factors.
The linear composites of the endurance tests that were extracted through this multivariate statistical method, used to create a
new measurement scale of core stability called as ‘Core Stability Index’. Therefore, the ‘Core Stability Index’ was obliged to assign one
value to the core stability based on combined scores obtained for four endurance tests which has a more importance rather than
presenting the core stability by four different values.
As the mean values of endurance tests were statistically significantly differ in males and females, it was decided to develop two
separate core stability indices for males and females. Those indices were composed of four endurance tests scores together with their
corresponding coefficients.

III.

RESULTS AND DISSCUSSION

Construction of the ‘Core Stability Index’
Firstly, it was required to ensure the appropriateness of data to continue with factor analysis. According to the results presented
in Table 2, data was appropriate for applying factor analysis as the calculated Kaiser-Meyer-Olkin measure of Sampling Adequacy
(MSA) were 0.765 for males and 0.675 for females. Furthermore, the Bartlett’s Test of Sphericity confirmed that there was an acceptable
number of significant correlations among the endurance tests (p value=0.000).
Table 2. Results of tests for appropriateness of the data for factor analysis
Males
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
.765
Bartlett's Test of Sphericity
Approx. Chi-Square
573.35
df
6
Sig.
.000

Females
.675
216.89
6
.000

3.1. Factor Analysis
Afterward, the factor analysis was performed using IBM SPSS statistics 22 to determine the common factors that may
adequately describe the correlation between four core stability endurance tests.
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To extract the common factors of the independent variables, two methods were used in this amongst the several methods of
selecting the common factors. The first method was recommended to select the common factors which have eigen values greater than
one. Accordingly, first factor were selected in both the populations as corresponding eigen values were 3.103 and 2.305 in males and
females respectively. Given that, the extracted first factors (factor 1) explained 77.575 percent and 57.617 percent of the total variance of
the observations in male and female populations respectively (Table 3).

Factor
1
2
3
4

Factor
1
2
3
4

Table 3. Total variance explained by the common factors in (a) males and (b) females
Initial Eigenvalues
Extraction Sums of Squared Loadings
Total
% of Variance Cumulative %
Total
% of Variance Cumulative %
3.103
77.575
77.575
2.827
70.686
70.686
.524
13.102
90.676
.271
6.772
97.448
.102
2.552
100.000
(a)
Initial Eigenvalues
% of Variance Cumulative %
57.617
57.617
22.533
80.150
13.491
93.642
6.358
100.000

Total
2.305
.901
.540
.254

Extraction Sums of Squared Loadings
Total
% of Variance Cumulative %
1.892
47.307
47.307

(b)
Scree plots that are illustrated in Figure 2, used as the second method of selecting the common factors. The scree plots also
confirmed that it is worthwhile to extract one factor from each population as the number of points present above the ‘elbow point’ is one
in both gender.

(a)

(b)
Figure 2. Scree plot of (a) Males and (b) Females

To investigate the relationship of each independent variable with the extracted factor 1, factor loadings were calculated (Table
4). These factor loadings can be interpreted as the standardized regression coefficients of the factor 1 with the endurance tests scores.
When suppress the coefficients which have the values less than 0.4, it is evident that all four test scores have strong correlations with
factor 1 in males. Because as the corresponding factor loadings for left side endurance test, right side endurance test, extensor endurance
test and flexor endurance test are 0.919, 0.909 0.841, and 0.735, respectively.
Similarly, the coefficients of the factor matrix of females explain the correlation between the factors one and four endurance
tests. Accordingly, there is a higher correlation between right side endurance test, left side endurance test and extensor endurance test
with factor 1, as the respective coefficients are 0.849, 0.837 and 0.639.
Table 4. Factor matrix for endurance tests scores
Factor 1
Males
Females
Flexor endurance test value
.713
.325
Extensor endurance test value
.827
.612
Left Side endurance test value
.913
.800
Right Side endurance test value
.895
.879
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Figure 3 illustrates the scatter plot of the first factor of the endurance test scores against the second factor (Factor 1 vs Factor 2).
The pairwise separation of the different endurance test scores from this Factor 1-Factor 2 scatter plot is obvious. The figures show that
flexor and extensor endurance tests scores together are influenced by the first factor while the right side and left side endurance tests
scores together are mostly influenced by the second factor.

(a)
(b)
Figure 3. Factor plot of independent variables in (a) males and (b) females
It can be summarized that all endurance test scores are correlated to each other in different degrees. Because, every test
measures a same property of four different muscle groups in the human body. The reason for this multicollinearity is that all independent
variables measure a similar property of the muscles. Therefore, most of the variability of the sample data could be explained by factor 1.
This factor can be designated as the ‘Muscles endurance’.
3.1.2. Core Stability Index
This study proposes a single measure defining the core stability based on scores obtained for four endurance tests. This single
measure can be defined as ‘Core stability index’. Through this index, it can be presented one’s core stability as a combined measure of
four endurance tests which is quantitative and more meaningful not only to assess and understand the present situation, but also to take
necessary steps in advance. Therefore, two separate core stability indices for young males and females were developed.
To obtain the coefficients of the corresponding endurance test values in the core stability index, factor scores for each endurance
test were calculated (Table 5). These factor scores are regarded as. the regression scores of the index which have been obtained through
a refined method to maximize the validity.
Table 5. Factor score coefficient matrix of the endurance tests
Factor score coefficients
Males
Females
Flexor endurance test value
.126
.072
Extensor endurance test value
.258
.168
Left Side endurance test value
.401
.292
Right Side endurance test value
.282
.559
According to the coefficients obtained through the factor analysis, ‘Core Stability Indices’ can be defined as follows In the
clinical setting, a single value representing the core stability is more desirable as the clinicians can make quick and more accurate
decisions on it. Therefore, these indices can be used as a more reliable and validated tool to give a quantitative value to one’s core
stability as they have been constructed from the four endurance tests together with their coefficients.
Core Stability Index for Males

= 0.126* Flex Endu Test + 0.258* Ext Endu Test + 0.401* Lf Endu Test + 0.282* Rt Endu Test

Core Stability Index for Females = 0.072* Flex Endu Test + 0.168* Ext Endu Test + 0.292* Lf Endu Test + 0.559* Rt Endu Test
Where:
Flex Endu Test = Score obtained for the flexor endurance test in seconds
Ext Endu Test = Score obtained for the extensor endurance test in seconds
Lf Endu Test = Score obtained for the left side endurance test in seconds
Rt Endu Test = Score obtained for the right side endurance test in seconds
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To realize the normal value of the core stability in the young population, confidence interval was calculated based on the sample
data. Accordingly, the mean value of core stability has been ranged from 80.58 seconds to 89.73 seconds in males, whereas the mean
value of core stability has been ranged from 44.39 seconds to 50.27 seconds. It can be said that the mean value of core stability in
females is comparatively half of the mean value of males.
Confidence interval for core stability in males = 85.14 ± 1.96 × 2.34 = 80.58-89.73 seconds
Confidence interval for core stability in females = 47.33 ± 1.96 × 1.50 = 44.39 – 50.27 seconds
Finally, the Goodness-of-fit for factor analysis models was examined by comparing the values of observed correlation with the
reproduced correlations. According to the outputs present in Table 6, it is obvious that the model fits well as the elements of the residual
correlation matrix are small in both genders. Moreover, the root mean square error (RMSE) was calculated as the summary measure of
residual correlation matrix. Accordingly, the calculated root mean square error was 0.00031 and 0.000302 for males and females
respectively. Since the root mean square errors were smaller in magnitude, it can be concluded that the above mentioned models fit well
into the observations.
Table 6. Reproduced correlation matrix and residual correlation matrix for the endurance tests scores in (a) males and (b) females.

Reproduced
Correlation

Residual

Reproduced
Correlation

Residualc

Residual

Flexor
endurance
test value
.642b
.701
.601
.586

Flexor endurance test value
Extensor endurance test value
Left Side endurance test value
Right Side endurance test value
Flexor endurance test value
Extensor endurance test value

Extensor
endurance
test value
.701
.775b
.712
.697
.001

Left Side
endurance
test value
.601
.712
.901b
.897
.002
-.003

Right Side
endurance
test value
.586
.697
.897
.894b
-.002
.003

Extensor
endurance
test value
.337
.482b
.467
.508
.000

Left Side
endurance
test value
.193
.467
.765b
.742
-.002
.002

Right Side
endurance
test value
.249
.508
.742
.736b
.002
-.002
.000

.001
Flexor
endurance
test value
.293b
.337
.193
.249

Flexor endurance test value
Extensor endurance test value
Left Side endurance test value
Right Side endurance test value
Flexor endurance test value
Extensor endurance test value
Left Side endurance test value
Right Side endurance test value
Left Side endurance test value
Right Side endurance test value

.000
-.002
.002
.002
-.002

.002
-.002
-.003
.003

.000
.000
.000

(a)

(b)
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CONCLUSONS AND RECOMMENDATIONS

The most reliable measurement of core stability is ‘Endurance’, amongst the other numerous factors which contribute to build the
stability of ‘core’ of human body. Therefore, the four endurance tests were used to assess the core stability of the subjects. As these tests
are highly correlate with each other, common factors were extracted which describe the reason for this correlation. Accordingly, the
principal factor of all the independent variables was ‘Endurance’.
The ‘Core Stability Indices’ that has been constructed in this study would be a valuable tool for health care professionals to precisely
and accurately measure their patients’ core stability. It is quite imperative to describe the core stability by means one combined value
rather than just presenting the core stability using four different values, as those four tests are correlated. Gender is one of the key
determinants of the core stability in younger population. Because, the mean values of all three categories of core stability in males are
significantly higher than females. The reason for this difference could be explained by the changing of muscle property in males due to
the influenced of a male hormone called ‘Testesteron’ on muscles.
Researchers also may benefited from the developed ‘Core Stability Index’ as it allows to compare values across the young
population which is more meaningful than concentrating on four different endurance tests values in the decision making process. The
‘Scoring Scale for Core Stability’ can be used to classify the individuals based on their performance at four endurance tests. According to
the scoring scale, there are three categories of core stability, named as ‘Lower’, ‘Middle’ and ‘Upper’. It will be more important to know
the category in which the individual possess in order to make decision on it. If someone lay on the ‘Lower’ category, it indicates that
those people should undergo a properly designed therapeutic exercise program to enhance the core stability. And for the individuals who
are in other two categories should take steps to maintain their core stability without deteriorating.
It will also helpful to recognize the potential, genetically determined young individuals in the population who can be the pioneers in
the sport field as the endurance is considered as one of key factors for determining the physical fitness. A further study could be designed
to develop the ‘Core Stability Index’ and ‘Core Stability Scoring Scale’ that can be applicable to the whole populations addressing age,
gender, health status, ethnicity and other relevant factors as this study was aimed only at the young healthy population in Sri Lanka.
The two concepts of core stability that have been emerged through this study could be generalized to the world population with the
aim of improving quality of life of the people and reduce the burden on society.
ACKNOWLEDGMENT
In the accomplishment of this study successfully, supervisors, undergraduate and postgraduate colleagues and beloved family have
supported me in many ways and it would not have been possible without the kind support and cooperation of them. Therefore, many
thanks would be extended to my colleagues for permitting and encouraging me to accomplish the directed study as well.
REFERENCES
[1] Abeyasekera, S. (1995). Multivariate methods for index construction. Household Surveys in Developing and Transition Countries: Design, Implementation and
Analysis. 1–21. Retrieved from http://unstats.un.org/unsd/hhsurveys/ [Accessed 20/07/2019].
[2] Akuthota, V., & Nadler, S. F. (2004). Core strengthening - Focused Review. Archives of Physical Medicine and Rehabilitation. 85(3):86-92.
[3] McGill SM. (2002.) Low Back Disorders: Evidence-Based Prevention and Rehabilitation. Champaign, IL: Human Kinetics.
[4] McGill SM. (2010) Core assessment and Training. [Online] United States of America: Versa Press. Retrieved from http://www.HumanKinetics.com. [Accessed
14/08/2019].
[5] McGill SM, Childs A, and Liebenson C. (1990) Endurance times for low back stabilization exercises: clinical targets for testing and training from a normal
database. Archieves of Physical Medicine and Rehabilitation. 80(8):941-4.
[6] Malwanage V.M.B.K.T., Aberathna S.W.M.I.C, Aludeniya A.D.C, Christa A.K , Isanka M.A , Kumari P.A. N, and Banneheka B.M.H.S.K. (2016).Development
of a scoring scale for core stability. Peradeniya University Physiotherapy Congress.1.p.10.
[7] Srivastava, N. and Sandhu, A. (2006). Index for Measuring Child Feeding Practices. Indian Journal of Peadiatrics. 74:p. 263-268.

AUTHORS
First Author – V.M.B.K.T.Malwanage, Lecturer (Probationary), MSc in Bio Statistics
(Reading) B.Sc in Physiotherapy, Faculty of Allied Health Sciences, University of
Peradeniya, ktmalwanage@gmail.com
Second Author – Prof.S.Samita, Senior Professor, Postgraduate Institute of Agriculture,
University of Peradeniya, ssamita@pdn.ac.lk
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10281

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

694

.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10281

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

695

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10281

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

696

Assessment of Factors Affecting Compliance Amongst
Patients in Tuberculosis Therapy
Dr Maimona Kanwal MBBS MS Accident & Emergency1, Sana Majeed RN RM Post RN BScN MA English MPH
2
1.

Casualty Medical Officer at Pakistan Institute of Medical Sciences Islamabad, Pakistan.
Nursing Lecturer at Institute of Nursing Wah Medical College, Wah Cantt, Pakistan.

2.

DOI: 10.29322/IJSRP.10.06.2020.p10282
http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10282

Abstract- Objective: To assess the factors affecting the
compliance to anti-tuberculosis treatment by
identifying the demographic, personal, social and
healthcare facility related factors and also identifying
the level of awareness amongst the tuberculosis
patients about their disease and its dynamics in the
public-sector hospital of Islamabad.
Study Design: This was descriptive crosssectional study design in the setting of a hospital
having significant tuberculosis patient burden. Four
hundred and twenty-three patients were included in the
study.
Place and Study Duration: It was carried out
from patients of Begum Jan Hospital Lehtrar road
Islamabad and completed in six-month duration from
April 2016 to September 2016.
Materials and Methods: The study was based
on well-structured, comprehensive and validated
questionnaire. The validity of questionnaire was based
on pilot study conducted on ten individuals from
sample population. The preliminary questionnaire was
modified considering pilot study and then data was
collected from TB patients. Data was analyzed by
using SPSS version 16.
Results: Study unveiled predominantly middleaged population and females outnumbering male
patients. 66% of study population revealed positive
history of tuberculosis contact and 23% had previous
history of tuberculosis and were again coming for
therapy. 58% knew about the common symptoms of
tuberculosis and 53% knew about its infectivity. 37%
knew about its mode of transmission and 38% did not
accepted that coughing, sneezing, shouting and
spitting can spread the disease. 40% study patients
were taking medication unsupervised and nearly half
of study patients had missed the medication sometime
and the dominant causes that lead to missing the dose
were nausea, abdominal pain and vomiting. 62%
regarded health being a financial burden. Nearly half
were convinced to leave therapy due to side effects of
drugs.
Conclusion: The compliance to tuberculosis is
the key step in reducing the burden of this
communicating
disease.
Considering
the
demographics of disease, the personal factors that help

to conceptualize the dynamics of Tuberculosis and
highlight the importance of its treatment duration are
emerging roots of the strategies to decrease the disease
prevalence. The meager knowledge about disease
treatment strategies, duration of therapy, common
symptoms of TB, mode of transmission of TB makes
picture more abstract.

Index Terms- Tuberculosis, Antitubercular therapy,
Multi-Drug Resistant tuberculosis, Gene expert MultiDrug resistant Tuberculosis/Rifampicin resistant
assay.

I. INTRODUCTION

W

hile still being part of sustainable development
goals to achieve, tuberculosis remains the most
challenging of all the diseases to be controlled, treated
and eradicated. The bearings of Global milieu are not
enough to end the global tuberculosis epidemic
(Global Tuberculosis Report 2018, 2018).
Many factors render these global philanthropies
ineffective in controlling the tuberculosis epidemic
and these factors can be categorized roughly i.e. the
factors associated with health systems include lack of
access to a health care facility, availability of
healthcare service, long waiting hours, ambience of
clinic, protracted treatment or liaison between
healthcare provider and patient. Social and family
characteristics may include the sex of the patient,
destitution and the financial burden of treatment, the
influence of contemporaries, the preponderance of
family and community members and social odium.
(Garner, P. 2007).
Mycobacterium tuberculosis is one of the most
infectious bactarium that causes tuberculosis. This
pathogen not only possess the capability of infecting
the lung but also involves extra pulmonary organs. The
spread is by airborne particles having size of 1-5
microns in diameter. The pathogenic droplet generates
when persons having pulmonary or laryngeal
tuberculosis cough, sneeze, shout or sing. It is usually
treated with a regimen of drugs taken for 6 months to
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2 years depending on type of infection (Wejse, C.
2008).
First line drugs to treat tuberculosis effectively
include isoniazid (INH), rifampin (RIF), pyrazinamide
(PZA) and ethambutol (ETH). This first line therapy
often fails to treat tuberculosis for many reasons.
Firstly, the long regimen, comprising an initial 2
months of intensive phase treatment with all four
drugs, followed by the continuation phase for 4
months with INH and RIF. The extensive therapy
period with drugs results in a noncompliance leading
to treatment failure (Sarkar, S. 2011).
The signs and symptoms of pulmonary
tuberculosis include cough of or greater than three
weeks, hemoptysis, anorexia, unexplained fever and
weight loss and fatigue with findings on chest. The
extra pulmonary tuberculosis may exhibit organ
specific signs and symptoms like hematuria in case of
tuberculosis of kidneys, headache confusion with
signs of meningeal irritation in case of tuberculous
meningitis, backache in case of pott’s disease and
unexplained lymphadenopathy of any site. But the
unexplained fever and weight loss, fatigue and night
sweats are always present in both types of tuberculosis
(Wejse, C. 2008).
Globally 1.3 million non-HIV people infected
with mycobacterium tuberculosis died, with three
hundred thousand deaths amongst HIV carriers.
According to global tuberculosis report 2018, the
statistics of 2018 reveal the incidence of 10 million
worldwide, of which 5.8 million were men, 3.2 million
women and 1.0 million children. People living with
HIV contributed 9% of all new tuberculosis cases.
66% of the new cases were attributed to 8 countries:
India, Indonesia, China, Nigeria, Bangladesh,
Philippines, Pakistan and South Africa. Multi-drug
resistant tuberculosis [MDR-tuberculosis] contributed
3.5% of new cases and 18% of old treated tuberculosis
whereas extended-drug-resistant tuberculosis [XDRtuberculosis] accounted for 8.5% of MDRtuberculosis cases. The decline is 3% per year in
tuberculosis related deaths worldwide in HIV positive
and 29% in HIV negative cases. (Global Tuberculosis
Report 2018, 2018).
The determinants, that if emphasized at
international level can expedite the end tuberculosis
strategy of WHO, are the good and accountable
governance, engagement of civil community
institutes, advocacy for human rights and ethics based
on equality with worldwide collaboration. (Global
Tuberculosis Report 2015, 2015).
Mortality of HIV plus tuberculosis patients is
1.1 per 100,000 population in Pakistan with HIV
negative ones contributing 27 per 100,000 of mortality
while India has rate of 31 amongst HIV negative and
0.79 per hundred thousand amongst HIV positive
tuberculosis cases. Pakistan being a high tuberculosis

burden country had variable statistics during last
fifteen years. Being a country fifth in ranking amongst
twenty-two high tuberculosis burden countries, the
mortality [rate per hundred thousand] excluding the
HIV and tuberculosis patients exhibited a declining
trend since 2000 whereas incidence [rate per hundred
thousand] in case of new and relapse cases depicted
gradual rise from 2000 till 2007 afterwards which it
becomes steady. The overall incidence has been static
since last fifteen years i.e. around 267 per hundred
thousand population with prevalence rate of 350 cases
per 100,000 population. The treatment success rate for
new and relapse cases has been static for last eight to
nine years but for MDR/RR-tuberculosis it improved
for the years 2008 and 2009 and onwards it also
became static. The treatment success rate for XDR
tuberculosis has been exhibiting declining trend since
2010. (Global Tuberculosis Report, 2018).
After establishing the roots of decent quality
treatment and diagnostics for tuberculosis through
DOTS [1994-2005] and stop tuberculosis strategy in
high burden countries, the efforts proved promising in
reducing the tuberculosis epidemic worldwide. Fortythree million lives were saved. Due to its strong
association with poverty and its related factors,
tuberculosis persists as a major public health issue.
The WHO in 2014 adopted End tuberculosis strategy
as a target within health-related Sustainable
Development Goal [SDG] 3 in UN sept. 2015 general
assembly. The targets set for 2016 to 2035 are
specifically directed towards universal health
coverage to make high quality tuberculosis treatment
accessible equally for all and to ensure the targeted
research and development of new tools to prevent
tuberculosis aiming to reduce the mortality and
incidence by 90-95%. (Floyd, K. 2018).
The end tuberculosis strategy has endorsed a
concept of a world free of tuberculosis that
conceptualize the reduction in no. of deaths from
tuberculosis as compared with 2015, beginning with
35% in 2020 to 95% in 2035. The reduction in
tuberculosis incidence rate is expected or targeted to
be 20% in 2020 to 90% in 2035. The unified patient
centered care and prevention, audacious policies and
complementary systems and deepened research and
innovation are the three basic pillars on which the End
tuberculosis Strategy will take its stance
(Implementing the end tuberculosis strategy: the
essentials, 2015).
In Pakistan, joint efforts of Ministry of health,
WHO and UNICEF tuberculosis control program
helped to establish specialized tuberculosis centers
and special tuberculosis wards in DHQ Hospitals, in
view of 1962 survey. In 1994 the tuberculosis control
strategy was reviewed in collaboration with WHO
because of which National policy and technical
guidelines were drafted and brought into limelight and
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a highly streamlined national tuberculosis program
was prepared. (De Muynck, A. 2001).
Poor housing, poverty, malnutrition and
sanitation, inadequate health care facilities, population
migration and urbanization, political instability and
refugee influx have all continued to aggravate the
problem of tuberculosis and DR-tuberculosis.
Towards the end century it was realized with
consternation by the healthcare professionals that
there is a rising incidence of tuberculosis, and in 1994
tuberculosis was declared a Global Emergency by
WHO resulting in the formation of the STOP
tuberculosis partnership. The aspects of poor or
unknown drug quality, inadequate regimens, poor
availability of drugs with interrupted supplies, lacking
health education, inadequate patient follow-up,
poverty and malnutrition, and a lack of a political
commitment and resource mobilization have all
contributed to the emergence of drug resistant strains
of Mycobacteria leading to treatment failures. (Sarkar,
S. 2011)

Table 1: whether patient knew about common
symptoms of tuberculosis
Knowledge about
common symptoms of
TB

Frequency

Percent

Yes

247

58.3924

No

176

41.6075

Total

423

100

Knowledge about common symptoms
of TB

II. MATERIALS AND METHODS
This was descriptive cross-sectional study
design in the setting of a hospital having significant
tuberculosis patient burden. Four hundred and twentythree patients were included in the study.
The research study had been ethically cleared
and approved by the research and ethics board of
IHMS. The ethical consideration took into account the
personal consent form designed for this study, needed
to be obtained from the participant. Confidentiality
and anonymity were ensured throughout the study as
participants were not required to disclose the personal
information on questionnaire. Participants were
informed that their participation was voluntary, and
they may withdraw from the study at any time if they
wish to do so. Both male and female TB patients were
included from all age groups

yes

42%
58%

no

Figure 1: Knowledge about common symptoms of
Tuberculosis
58% participants had knowledge about
common symptoms of tuberculosis (low grade fever,
weight loss, anorexia, cough of more than three weeks,
night sweats) as compared to 41.6% who had no
knowledge about common symptoms of TB.
Knowledge about transmissibility of TB:

III. RESULT
The study was conducted on four hundred and
twenty-three patients who answered the questionnaires
validly.
Knowledge about common symptoms:

Table 2: Knowledge about tuberculosis being a
transmissible disease
Knowledge about
tuberculosis being a
transmissible disease

Frequenc
y

Percen
t

Yes
No
Do not know
Total

226
21
176
423

53.427
4.964
41.607
100

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10282

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
699
ISSN 2250-3153

Knowledge about TB being a
transmissible disease

96% participants knew that tuberculosis is a
preventable disease whereas only 4% participant did
not know that it is a preventable disease.
Knowledge about treatability of TB:
Table 4: Knowledge about Tuberculosis being a
treatable disease

yes

no

do not know

Figure 2: Knowledge about Tuberculosis being a
transmissible disease
53.4% participants knew Tuberculosis as an
infective disease whereas 5% participants considered
it to be not an infectious disease and 41.6% did not
knew about Tuberculosis being an infective disease.
Knowledge about preventability of TB:

Knowledge about
tuberculosis being a
treatable disease

Frequency

Percent

Yes

354

83.6879

No

42

9.9290

Do not know

27

6.38297

Total

423

100

Knowledge about TB being
a treatable disease

Table 3: Knowledge about Tuberculosis being a
preventable disease
Knowledge about
tuberculosis being a
preventable disease
Yes
No
Total

Frequency

Percent

406
17
423

95.981087
4.0189125
100
yes

Knowledge about TB being a
preventable disease

no

do not know

Figure 4: Whether Tuberculosis being a treatable
disease
83.6% participants regarded the Tuberculosis
as a treatable disease whereas only 9.9% participant
regarded it as not a treatable disease and 6.4% did not
knew about its status as being treatable disease.
Knowledge about duration of anti-tuberculous
drug therapy (ATT):
Table 5: Knowledge about duration of
Tuberculosis treatment

yes

Knowledge about
duration of treatment

Frequenc
y

Percent

1 month

70

16.54846
3

no

Figure 3: Whether tuberculosis is a preventable
disease
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2 months

28

3 months
6 months

71
176

1 year

78

Total

423

6.619385
3
16.78487
41.60756
5
18.43971
6
100

Knowledge about common
symptoms of TB

Knowledge about duration of
treatment
yes

no

do not know

Figure 6: Does the patient completely recovers
after anti-tuberculosis drug therapy

1 month

2 month

3 month

6 month

1 year

Figure 5: Knowledge about duration of
Tuberculosis treatment
16.5% participants thought it only takes one
month for the duration of Tuberculosis treatment
whereas 6.6% thought it to be of two months. 16.7%
participants thought it to be of three months whereas
41.6% identified it to be of six months duration and
18.4% regarded one year to be the duration of therapy.
Knowledge about possibility of complete recovery
after ATT:
Table 6: Knowledge about complete recovery
after ATT
Knowledge
about
complete recovery after
ATT
Yes
No
Do not know
Total

Frequency

Percent

360
28
35
423

85.1063
6.61938
8.27423
100

85% participants were aware of recovery being
complete after ATT whereas 6.6% regarded the TB
being not completely recoverable after ATT and 8.3%
participants did not know about it.
Knowledge about Modes of transmission of TB:
Table 7: Knowledge about transmission routes of
TB
Knowledge
about
coughing
sneezing
shouting spitting being
the transmission routs
of TB
Yes

Frequenc
y

Percent

156

No

162

Do not know

105

Total

423

36.87943
3
38.29787
2
24.82269
5
100
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Knowledge about modes of
transmission of TB

85% participants believed that transmission of
TB is preventable whereas 10% believed that
transmission is not preventable and 5% did not knew
about its transmission being preventable.
How participants are taking medication:
Table 9: How the participants were taking their
medication

yes

no

do not know

Figure 7: Knowledge about modes of transmission
routes of TB
25% participants do not know about coughing,
sneezing, shouting and spitting being part of routes of
transmission that is infectivity of TB whereas only
37% know that as compared to 38% participants who
do not think coughing sneezing shouting or spitting
can cause TB to others.

How participants take
their medication
Under supervision of
family member
Under supervision of
healthcare provider

frequenc
y
240

Unsupervised

169

Total

423

percent
56.73758
9
3.309692
7

14

39.95271
9
100

How the participant takes
medication

Knowledge about transmission being preventable:
Table 8: Knowledge of transmission of TB being
preventable
Knowledge
of
transmission TB being
preventable
Yes
No
Do not know
Total

Frequency

Percent

360
43
20
423

85.106383
10.165485
4.7281324
100

uder supervision of family member
under supervision of healthcare provider
unsupervised

Knowledge of transmission
being preventable

Figure 9: Kind of treatment participants were
receiving
56% participants were receiving medication
under supervision of family members and 3.3% under
healthcare provider’s supervision whereas 40% are
taking medication unsupervised.
Participants satisfaction with treatment:
Table 10: Participant’s satisfaction with the
treatment

yes

no

do not know

Figure 8: Whether transmission of TB
preventable

Participant's
satisfaction with the
treatment

Frequency

Percent
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Yes
No
Total

387
36
423

91.489362
8.5106383
100

Did participants ever missed their dose of
medication

Participant's satisfaction
with the treatment

yes

no

Figure 11: Participants who ever missed their dose
of ATT

yes

no

Figure 10: Participant’s satisfaction with the
treatment
91.5% participants were satisfied with their treatment
whereas 8.5% participants were not satisfied.
Participants who missed their ATT dose:
Table 11: Participants who ever missed their dose
of ATT
Did participants ever
miss their dose of ATT

Frequenc
y

Percent

Yes

197

No

226

Total

423

46.57210
4
53.42789
6
100

47% participants missed their dose of ATT
sometime whereas 53.4% never missed their dose of
ATT ever.
Knowledge about development of resistance in
case of not following the treatment properly:
Table 12: Participant’s knowledge regarding
development of resistance in case of not following
the treatment properly
Participant's
knowledge of
resistance
development in case of
not following the
treatment properly
Yes

Frequenc
y

Percent

31

No

392

Total

423

7.328605
2
92.67139
5
100
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Participant's knowledge of resistance
development in case of not following
the treatment properly

yes

Leaving therapy during its time course will
result in life long complications

no

yes

Figure 12: Participant’s knowledge of resistance
development if treatment is not followed properly
7.3% participants had knowledge of resistance
whereas 93% participants were not aware of the
resistance development in case of treatment being not
followed properly.
Knowledge about possibility of life long
complications in case of leaving therapy within
time course:
Table 13: Do you think to leave therapy within the
time course result in long life complications
Leaving therapy during
its time course will
result in life long
complications
Yes

Frequen
cy

Percent

402

No

21

Total

423

95.0354
61
4.96453
9
100

no

Figure 13: Do you think to leave therapy within
the time course result in long life complications
95% participants accepted that to leave therapy within
time course results in long life complications whereas
5% participants did not.
Symptoms causing missing the dose of ATT:
Table 14: Symptoms causing missing the dose of
ATT
Symptoms causing
missing the ATT dose
Vomiting

Frequenc
y
85

Urine discoloration

28

Nausea

113

Abdominal pain

113

Joint aches

70

Rashes

14

Total

423

Percent
20.09456
3
6.619385
3
26.71394
8
26.71394
8
16.54846
3
3.309692
7
100
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Symptoms causing missing the dose of
ATT

Change in behavior of family
members due to illness

vomiting
urine discolouration
nausea
abdominal pain
joint aches

Figure 14: Symptoms causing missing the dose of
ATT

yes

no

Figure 15: Change in behavior of family members
after contracting tuberculosis

Vomiting (20%), nausea (26.7%) and
abdominal pain (26.7%) due to anti-tuberculous drugs
remained most prevailing factors causing the missing
of ATT dose whereas rashes (3.3%%) and urine
discoloration (6.6%) as a cause to miss the ATT dose
were less dominant with joint aches being prevalent in
16.5% of study population.

Only 22% participants reported about change in
behavior of family members after contracting
tuberculosis whereas 77% observed no change in
behavior or attitude of family members.

Social features:

Table 16: Fear of loss of employment due to illness

Change in behavior of family members:
Table 15: Change in behavior of family members
due to illness
Change in behavior of
family members due to
illness

Frequenc
y

Percent

Yes

94

No

329

Total

423

22.22222
2
77.77777
8
100

Fear of loss of employment:

Fear of loss of
employment due to
illness

Frequenc
y

Percent

Yes

262

No

59

No employment

102

Total

423

61.93853
4
13.94799
1
24.11347
5
100
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Fear of loss of employment

yes

no

Fear of being left socially
isolated after people around
know about their illness

no employment

Figure 16: Fear of loss of employment due to
illness

yes

no

62% participants feared their employments can
be lost due to illness whereas 14% did not as compared
to 24% who had no employment.

Figure 17: Fear of social isolation due to illness/in
case people around know about their disease

Fear of social isolation:

65% participant feared social isolation in case
people around their circle come to know about their
disease as compared to 35% who had no such fear.

Table 17: Fear of social isolation in case of people
around knows about their illness/due to illness
Fear of being left
socially isolated due to
illness/after people
around know about
their illness
Yes

Frequenc
y

No

148

Total

423

275

Percent

65.0118
2
34.9881
8
100

Health being a financial burden:
Table 18: Health being a financial burden for the
participants
Health being a
financial burden for
participants
Yes

Frequency

Percent

261

61.70212

No

162

38.29787

Total

423

100

Health being a financial
burden for participants

yes

no

Figure 18: Health being a financial burden for the
participants
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For 62% participant’s health was a financial burden
whereas for 38% participant’s health was not a
financial burden.

No

162

38.297872

Total

423

100

Participants who got counselling regarding proper
way of taking medication:

Participants receiving
counselling regarding the
side effects of ATT

Table 19: Participants who received counselling
regarding medication
Participants who
received counseling
regarding the proper
way of taking
medication
Yes

Frequen
cy

Percent

416

No

7

Total

423

98.3451
54
1.65484
63
100

All participants except seven, had received patient
counselling regarding use of medication.
Participants receiving counselling
regarding the proper way of taking
medication

yes

no

Figure 20: Participants receiving counselling
regarding side effects of ATT
61.7% participants were aware of side effects
of ATT whereas 38.3% participants had not received
counselling about the side effects of ATT.
Table 21: Factors causing participants to think to
leave the treatment:

yes

Participants who got counselling regarding side
effects of ATT:
Table 20: participants receiving counselling
regarding side effects of ATT
Frequency

261

Frequenc
y

Percent

Long distance of
traveling
Health facility doctor's
availability
Health facility staff's
behavior
Severity of side effects

35

8.274231
7
1.654846
3
4.018912
5
48.22695

Inadequate knowledge

36

Non-co-operative family
members
Long duration of therapy

46

Total

423

no

Figure 19: Participants who received counselling
regarding proper way of medication

Participants
receiving
counseling
regarding side
effects of ATT
Yes

Factors causing
participants to think to
leave the treatment

Percent

7
17
204

78

8.510638
3
10.87470
4
18.43971
6
100

61.702128
48.2% participants were convinced to think to
leave the treatment due to side effects and 18% were
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inclined to think so due to long therapy period whereas
11% participants were thinking so due to noncooperative family members. Health facility staff’s
behavior and doctor’s availability effected only 4%
and 1.65% of participants to think like that
respectively. 8.3% were compelled to think in that way
because of long distances to travel to healthcare
facility and inadequate knowledge of the disease made
8.5% to think so.
Factors causing participants to think to
leave the treatment

2%

long distance of
traveling

18% 8%4%
health facility
doctor's
availability

11%
9%

48%

health facility
staff's beahvior

Figure 21: Factors causing the participants to
think to leave the treatment

IV. DISCUSSION
The factors affecting the compliance of TB
patients on ATT can largely be classified in four major
areas that can be named as health facility related,
personal, social, and demographic features. As
highlighted in study conducted by Munro, S. A. et al.
(2007), the eight features are more pronounced in
determining the compliance include health care
system, personal knowledge of disease, financial
features of treatment, treatment knowledge and
beliefs, immigration and laws, personal adherence
pattern to treatment, therapeutic adverse reactions and
domestic support.
This study also exposed and enunciated the similar
areas as under
1. Demographic features like age, gender,
marital status, education or literacy level and income.
2. Personal features like history of TB contact,
past history, TB being a preventable, transmissible,
and treatable disease, awareness about mode of
transmission, transmission being preventable,
knowledge about common symptoms, duration of
treatment, complete recovery after treatment,
satisfaction with treatment and lifelong complications.

3. Social features like family members and coworkers being informed, change of behavior of family
members and co-workers, colleague’s attendance
during illness, fear of loss of employment, isolation
stigma.
4. Health care facility related features like time
and cost to reach the facility, financial attributes of
treatment, counselling regarding medication way,
counselling regarding side effects of att.
Demographic features:
The demographics of study population revealed
that females outnumbered the males. In contrast to the
study conducted by Das, R. et al. (2015) that
demonstrated male gender to be associated more with
compliance. The study conducted by Bashour, H. et al.
(2003) revealed increased compliance and treatment
success rate being more associated with female
gender. Another study; by Brudney, K and Dobkin, J.
(1991) illustrated non-compliance to be more common
in males. The middle-aged population predominated in
study population consistent with the study by Dye, C.
et al. (2008). Married participants dominated this
study.
Personal features:
More than 66% of study population had
positive history of TB contact enunciating the
importance of knowledge about infectivity of disease.
A study by OBoyle, S. et al. (2002) highlights that
having a member with TB in family of patient with TB
made TB patients prone to leave the therapy once the
symptoms settle and DOTS can be made successful
once more knowledge is imparted to the TB patients.
Only 23% had past history of tuberculosis whereas
76% had no past history of TB; but those with past
history of TB means they had TB previously and they
were again coming for it, highlighting the fact that
poor compliance either due to improper prescriptions
by physicians or due to partially treated cases (Khan,
J. A. et al., 2003) or due to inappropriate treatment
(Liang, L. et al., 2012) has the potential to give rise to
MDR-TB cases (Khan, J. A. et al., 2003).
Thirty seven percent of the study population
believed that coughing, sneezing, shouting and
spitting can spread the illness and 38% did not
accepted this phenomenon and rest of study group did
not knew about it. On the other hand, maximum knew
that spread of TB is preventable.
More than eighty five percent subjects were
assured of complete recovery after treatment, but few
did not either knew or were not assured of complete
recovery of disease after therapy. Most of study
population subjects were taking medication under
family or kin’s supervision whereas 40% were taking
the medication unsupervised and very few were taking
medication supervised by healthcare provider. Das, R.
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et al. (2015) determined that supervised treatment in
continuation phase increases the compliance.
Social features:
Almost all participants had informed their
family members about their disease with only 22% of
study population who found altered behaviors of their
kin. Also, majority had informed their co-workers and
majority being visited by their friends and colleagues
with all participants being observant of changed
behaviors of their co-workers.
Meulemans, H. et al. (2002) revealed social
stigmatization increases the chances of noncompliance also Liefooghe, R. et al. (1995) revealed
TB, if regarded as social odium, nurture the loss of
relationships and increases the dependency on family
socially and financially culminating in denial of
diagnosis and treatment in fear of being socially,
morally and financially rejected. According to study
by Rubel, A. J. and Garro, L.C. (1992), health culture
and social odium has strong impact in determining the
compliant behavior.
Healthcare facility related features:
The participants who were cognizant of long
distance of travelling to healthcare facility were 35%
of study group as compared to the rest who were not.
According to study by Naing, N. N. et al. (2001) noncompliant patients have their homes away from health
facility also study by Brasil, P.E.A.A.D. and Braga, J.
U. (2008) identified the difficult access to health
services as determining factor for non-compliance.
Factors accounting to make participant to think to
leave the treatment:
Nearly half of them recognized side effects of drugs
may convince them to leave treatment whereas 11%
The bounteous no of patients un-supervised for medication
intake leaves a large vulnerable group who can easily adopt noncompliant strategy. The perceivable cases with positive TB
contact and macroscopic ones with past positive history of TB,
give prominence to the need to explore the TB population. The
distinguishable factors like side effects of drugs, social stigmata
associated with disease, counseling related to side effects of
therapy and treatment strategy are evident that need to be worked
on.

agreed to hold non-cooperative family members
responsible to make them think to leave treatment.
Pachi, A. et al. (2013) studied the relationship of side
effects of ATT with development of psychiatric comorbidities like depression leading to noncompliance. Some voted for long travelling distance
and inadequate knowledge and very few regarded
doctor’s availability and staff's behavior compelling
them to leave treatment.
Skeptical thinking about disease, diagnosis and
treatment; economics related issues, personal job or
study related factors, drug side effects, psychiatric and
health facility related factors play vital role in
determining the compliance according to Ito, K. et al.
(2008). Lack of health insurance, homelessness,
physical barriers to medicine use and drug adverse
reactions determine non-compliance according to
study by Craig, G. M. et al. (2015)

V. CONCLUSION
The compliance to tuberculosis is the key step
in reducing the burden of this communicating disease.
Considering the demographics of disease, the personal
factors that help to conceptualize the dynamics of
Tuberculosis and highlight the importance of its
treatment duration are emerging roots of the strategies
to decrease the disease prevalence. The meager
knowledge about disease treatment strategies, duration
of therapy, common symptoms of TB, mode of
transmission of TB makes picture more abstract.

3.

Health education of general population to raise an
awareness of tuberculosis and to remove the social odium
of disease with measures to help and accept the
tuberculosis patient can help to increase the compliance.
Health education at healthcare provider level to stick to treatment
guidelines and to provide adequate counseling and knowledge of
disease to patient and patient’s relatives can positively impact the
compliance.
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Abstract: Professional development is considered essential for the quality education. Training is one of the professional
developments that play a decisive role in the achievement of quality education. This paper determines the extent of the training
attended, in-service and training from other institutions as to the content, nature and scope of training. This also determines the
extent of training attended from other institution as to quality of training. The study further examines the relationship between the
training attended and Teachers’ capability on Research-Based Instructional Materials Development (RB-IMD) as to needs
analysis and development process. Descriptive correlation research design was employed involving 115 participants who
participated in the teachers’ training in research-based instructional materials development. Findings have shown that teacher
participants had attended seminar-workshop, related to instructional materials development in school, district, division and other
institution. Moreover, Teachers’ Capability on Research-Based Instructional Materials Development (RB-IMD) as to needs
analysis and instructional materials development process has a significant positive correlation with the extent of their in-service
training as to nature and scope of training. For the training attended from other institution as to content and scope of training, and
in the quality of teachers' training attended as to the design of learning, it has a significant positive correlation. Data further
revealed that the quality of teachers' training attended as to the assessment of learning has a significant positive correlation with
the teachers’ capability on RB-IMD as to needs analysis and IMs development. It is recommended to enhance and continue
developing teachers’ capability in research-based instructional materials development through further training, towards
sustainable quality education.
Keywords: Professional Development, Instructional Materials Development, Research-Based, Teachers’ Capability,

Introduction
Professional development for teachers is a critical vehicle through which to improve teaching and, in turn, to improve
student achievement (Petrie, K., & McGee, C. 2012). To improve teaching and improve student achievement is the mission of the
educational institution. Garet, M. S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, K. S. (2001) state the needs of practical
Professional development sustainability, with intensive learning experiences. Teachers need to experience ‘on-going sessions of
learning, collaboration, and application, accompanied by the school- and classroom-based support, over an ample period to
incorporate new behaviors fully into a teacher's repertoire' (Killion, 2006) as cited by Petrie, K., & McGee, C. (2012).
Recognition of the importance of teachers to student outcomes has resulted in a shift in aid investment from a primary
focus on increasing access to education to increase support for interventions aimed at improving teacher quality in developing
countries (Colclough, 2005). Barber & Mourshed (2007) opined that the quality of an education system could not exceed the
quality of its teachers. Teacher quality and capability, as measured by skills, knowledge, and qualifications, play a decisive role
in students' progress (Hanuchek,2003; Barber & Mourshed, 2007; Varga, 2007). Besides, the teacher has a complex task that is to
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deliver the knowledge that brings impact to student performance towards lifelong learning, this call for a teacher who has a
capability that models lifelong learning, a teacher that engages in on-going professional development and applies it to teaching
practice. Therefore engaging them training for professional development can boost their performance towards quality teaching
and improve their teaching capability.
Professional development has attracted increasing attention. Faced with rapid change, demands high standards and calls
for improving quality teachers, hence a need as never before, to update and improve their skills through professional
development. Therefore, for a teacher to fulfill his/her professional function in a given domain, a synthesis of knowledge,
attitudes, and practical skills is needed (Falus, 2002). To realize these needs, part of being an effective teacher involves
understanding how an individual or adults learn best. Teachers are adult learners, and their professional development is a form of
adult education, which shifts the focus of professional development to the needs of teachers and the different contexts in which
they learn and teach (King & Lawler, 2003).
Moreover, Republic Act No. 10912, Resolution No. 2016-990 (Continuing Professional Development Act of 2016) now
declared the policy of the State to promote and upgrade the practice of professions in the country. Towards this end, the State
shall institute measures that will continuously improve the competence of the professionals following international standards of
practice, thereby, ensuring their contribution in uplifting the general welfare, economic growth, and development of the nation."
Teachers' training on the development of outcomes-based instructional materials (OBIMs) for K-12 education in Caraga
and enhancement of their research capability, is hoped to provide relief among teacher implementers and meaningful experience
among learners. It is the extension project of the College of Education, Caraga State University, Ampayon, Butuan City. This
project is aimed to capacitate teachers in the implementation of K-12 education in Caraga; that is, for teachers to evolve researchbased instructional materials that will enhance learning experiences of learners along with the spiraling progression approach by
Bruner as cited by (Howard, J. (2007).
This research examined teacher’s capability in research-based instructional materials development, to examine the
learning experience and the design and delivery of this learning among the teacher participants or the adult learners of the
teachers training offered by the College of Education, Caraga State University, Ampayon, Butuan City, Philippines. Through
examining these experiences and teachers capability in research-based instructional materials development, this study can explore
the needs of teachers and the learning contexts that will help them grow towards continuing professional development.

The Objectives of the Study
The study attempted to determine the extent of the training attended as part of the continuing professional development
in determining Teachers’ capability in Research-Based Instructional Materials Development (RB-IMD). Specifically, to
determine the extent of trainings attended; in-service training and training from other institution as to the content, nature and
scope. Examines the quality of training attended from other institution as to the design and assessment of learning. And determine
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the relationship between the training attended, in-service and from other institution to Teachers’ capability on Research-Based
Instructional Materials Development (RB-IMD) needs analysis and development process.

The framework of the Study
This study anchored on Bandura's social cognitive theory (1986), Knowles' theory of andragogy (2012) and several theories of
learning and adult development that was identified by Trotter (2006) by themes which are relevant for designing teacher
professional development.
The Social cognitive theory of Bandura (1986) as cited by Atilano, M.M. (2018) revolves around the notion that learning
correlates to the observation of role models, that individuals possess a self-system that enables them to exercise a measure of
control over their thoughts, feelings, motivation, and actions. This learning will motivate their capability to influence their
cognitive processes and actions and thus alter their environments.
Knowles theory of andragogy, on the other hand, is described as "the art and science of helping adults learn." Knowles espouses
the idea that teachers are adult learners who are expected to be self-directed and to take responsibility for their decisions.
Trooter (2006) outlines several theories of learning and adult development that are relevant for designing teacher
professional development. The following are identified themes; Adults come to learning with experiences that utilize as resources
for new learning, and adults should choose their learning opportunities based on interest and their own classroom
experiences/needs. “Active learning” suggests moving away from traditional learning models that are generic and lecture based
toward models that engage teachers directly in the practices they are learning and, preferably, are connected to teachers’
classrooms and students.
Greenleaf, C. L., Litman, C., Hanson, T. L., Rosen, R., Boscardin, C. K., Herman, J.,& Jones, B. (2011) describe an
active teacher professional learning model that improved student science learning.44 California high school biology teachers
participated in PD integrating academic literacy and biology instruction through a program called Reading Apprenticeship. The
PD was inquiry-based, subject focused, collaborative, and designed to address teachers' conceptual understandings as well as
pedagogical content knowledge. Each session was designed to immerse the teachers in the types of learning activities and
environments they would then create for their students.
Based on the theories presented, the following are the conceptual framework of the study. The dependent variables are
the continuing professional activities like the in-service education of the participants, which measures the content, nature, and
scope of training attended. The Quality of training attended are supported by the indicators on the content, nature, and scope of
training attended and the quality as to the design and assessment of learning. The independent variables are teacher's capability on
research-based instructional materials development as to needs analysis and instructional materials development process.
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Methodology
The study used a descriptive and correlational method. The choice is base on the fact that this research undertaking was a
fact-finding. It was a systematic attempt to analyse and interpret the teachers' capability in research-based instructional materials
development as to needs analysis and instructional materials development process as influenced by in-service training, training
from other institution and quality of training attended. On top of them, there is a significant relationship determined. The
respondents of the study involved 115 teachers who attended the teachers training under the extension project of the College of
Education, Caraga State University, Ampayon, Butuan City. The research instruments employed in the study consisted of three
parts. Part 1 is the in-service training attended as to the content, nature and scope, Part II focuses on training from other institution
attended as to content, nature and scope. It also measure the quality of training attended from other institution as to the design and
assessment of learning, and Part III comprises questions on teacher’s capability in research-based instructional materials
development as to needs analysis and instructional materials development process. The study used the following statistical tools;
quasi-statistics, is employed on nominal variables and qualitative responses to generate corresponding values such as counts and
percentage, mean is used to determine the quality of training attended as to the design and assessment of learning, and SpearmanRho Correlation used since the independent variables yielded non-normal data. In the analysis, Likert scales responses convert
into ranks.

Results and Discussion

The extent of in-service training
The content of training attended, are pedagogy-oriented (28.7 %), content-oriented (24.3%) and leadership and
management-oriented (24.3%). This significant result is essential to visualize the effects of these capability building to students
achievements. In the study of Zuzovsky, R. (2003) reveals that regular participation of teachers in content-oriented professional
development positively affects with low or medium academic aspirations and has no or negative effect on the achievement of
students with high academic aspirations. In the study of Garet, Porter, Desimone, Birman, & Yoon, (2001), which state teachers
themselves report that professional development focused on content knowledge contributes to changes in instructional practice.
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International

National

715

1.6

6.8

15.2

Regional

55.0

Nature of training attended

WITH TRAININGS

local

Short term course

3.7

Conference

3.1

71.7

Seminar-workshop

21.7

Implementation of policy and new programs

24.3

Content of trainings attended

Leadership and management

15.7

Instructional materials development

24.3

Content

Assessment

4.3

NO
TRAININGS

Pedagogy

28.7

37.4

Figure 4.2. Percent distribution of teacher participants as to their in-service training.

As to the nature of training attended the majority teacher participants attended seminar-workshop (71.7%). The majority
teacher participants attended local (55.0%) training like in their school, district, or division. This finding implies that very few
professionals have or had the opportunity to attend training in the national or international level. Teacher participants attended
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10283

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

716

training within two-three days conducted locally. This finding supported by Spruijt, A., Leppink, J., Wolfhagen, I., Scherpbier,
A., Van Beukelen, P., & Jaarsma, D. (2014) which state that seminar is a small group teaching-learning (T-L) session in which
the participants discuss under the guidance of an expert.
The instructor, the students, preparation, content, group dynamics, course coherence, and facilities are vital factors in
seminar learning. The participants preparing the seminar eventually develop competencies like identification of presentable
information, its retrieval from the sources of information and organization of the presentable material. Students learn the art of
communicating with peers through a short time bound presentation (Gomathi, K. G., Shaafie, I. A., & Venkatramana, M., 2014).
Teachers’ training attended from other institution as to content, nature, and scope of training, design of learning and
assessment of learning
The majority of teacher participants (71.1%) attended a seminar workshop, this implies that the training attended is not purely a
lecture type, but they are also engaged in the learning process. As to the content, most of the training attended are more on
instructional materials related (33.5%), This implies that teacher participants attended one or more training conducted by the
College of Education, Caraga State University, Ampayon, Butuan City, under the extension project of the College, entitled
"Teachers Training on Instructional Materials Development and Enhancement of their Research Capability.
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Scope

International

1.7

National

8.1
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9.8
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Conference
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1.2
9.8

Seminar-Workshop
Others
Research Related

71.1
3.5
6.4

Content

Implementation of Policy or New Programs
Leadership/Management

10.4
3.5

Instructional Materials Development Related
Trainings
Content

4.6

Assessment

2.9

Pedagogy

NO
TRAINING
S

33.5

17.3

17.9

Figure 4.4. Percent distribution of teacher participants as to trainings attended organized by other institutions.

As to the scope, 62.4% consider the training as local since it is conducted locally at their school, district, and the College
of Education. Some 17.9% of teacher participants had no training from other institutions. The finding further suggests that some
teachers had no opportunity to develop their professional career. Johnson and Fargo (2010) echoed these equity challenges, and
they note "Teachers in urban schools often experience many distractions occurring in a daily basis and struggle to engage learners
who are often distracted by complicated lives outside of school." Thus, challenges in implementing active professional
development where teacher professionals can attend to professional development activities extend beyond the school and the
classroom.
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Quality of training attended as to the design of learning and assessment of learning
Table 4.2
Quality of Trainings Attended by Teacher Participants as to Design of Learning and Assessment of Learning

Indicators

Mean

Verbal
Description

Design of learning
The environment in this learning experience was engaging.

4.21

Agree

The purpose of this learning experience was made clear to me.

4.17

Agree

Learners were full partners with the facilitator in this learning experience.

4.20

Agree

The climate in this learning experience can best be described as
collaborative.

4.30

Agree

The facilitator/instructor acted as a rich resource for my learning during this
learning experience.

4.37

Agree

I had flexibility in designing my learning experience (activities,
assignments, etc.)

4.37

Agree

I was satisfied with the extent to which I was an active partner in this
learning experience.

4.21

Agree

I knew why the learning strategies were appropriate for the learning goals.

4.30

Agree

This learning experience was just what I needed given the changes in my
life/work.

4.30

Agree

I feel that my mastery of this material will benefit my life/work.

4.29

Agree

The knowledge gained in this learning can be immediately applied in my
life/work.

4.30

Agree

This learning experience motivated me to give my best effort.

4.24

Agree

Assessment of learning

As to the quality of training attended from other institution as to the design of learning, teacher participants had agreed to
all of the indicators. The indicators on the facilitator/instructor acted as a precious resource for their learning during the learning
experience and having flexibility in designing their own learning experience got the highest mean (4.37), implies a significant
professional development, where adult needs are considered necessary. Beavers, A., (2009) opined that meaningful professional
development involves educators as a whole person their values, beliefs, and assumptions. Just as one should differentiate learning
for students in the classroom, professional development for adults must also focus on their individual needs.
As to the assessment of learning, teacher participants had agreed to all indicators. In an adult education orientation,
learners freely choose their learning goals and make independent decisions about what, how, and when they want to learn. It is
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base on assumptions that learners are self-directed, learners can make decisions for them, and have a range of life experiences that
impact on their learning (Choy & Delahaye, 2003), due to the high response rating of 4.30 on the indicators; that teacher
participants knew why the learning strategies were appropriate for the learning goals,
Among the indicators on the extent to which they are an active partner of the learning experience got the lowest mean
rating (4.21). Professional development should create a climate in which participants feel respected; encourage their active
participation; build on their experiences; employ collaborative inquiry; guide learning for immediate application; and empower
the participants through reflection and action based on their learning (Lawler & King, 2000, as cited in Lawler, 2009). This
further implies that facilitators in training would consider this adult principle and conduct more planning and preparations to meet
adult learners need.
Teachers' capability in research-based instructional materials development (RB-IMD) as to needs analysis and
development process
Table 4.3
Teachers’ Capability on Research-Based Instructional Materials Development as to Needs Analysis and Instructional Materials
Development Process
Indicators
I was able to:

Mean

Verbal
Description

Needs analysis
1

identify users and uses of the needs analysis

3.92

Agree

2

describe the target population and the service environment

3.86

Agree

3.

identify problems and needs

4.01

Agree

4.

assess the importance of the needs

3.99

Agree

5.

communicate the results to decision makers, users, and other relevant
audiences

3.90

Agree

IMs development process
As I designed IMs I was able to:
1.

analyze the “instructional problem” and determine the learning
objectives and goals.

3.84

Agree

2.

design a strategic “blueprint” of the materials and methods needed to
achieve the learning objectives and goals.

3.76

Agree

3.

develop and create content based on the design blueprint and assemble
into an instructional package or curriculum, which is then reviewed
and revised based on feedback received.

3.77

Agree

implement the procedures that prepare facilitators to conduct and
learners to participate in the learning event, as well as actions that
support carrying out the activities and assessments as intended.

3.77

Agree

4
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evaluate learner performance or conduct pilot-testing.
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3.73

Agree

The teachers’ participants had agreed on all indicators. However, there is a high response to the indicator that they can
identify problems and needs (4.01). It is essential that teachers learn how to identify the needs of their students and their own
professional learning needs. They also need to develop a self-regulatory skill that will enable them to monitor and reflect on the
effectiveness of the changes they make to their practice (Timperley, Wilson, Barrar, Fung, 2008).
Moreover, with regards to teachers' capability on research-based instructional materials development (RB-IMD) as to
instructional materials development process, data show teacher participants had agreed in all indicators mentioned. Significant
findings on the indicator with high response mean rating of 3.84, that as teacher designed IMs, they can analyze the "instructional
problem" and determine the learning objectives and goals. The finding implies that teacher participants are doing instructional
materials analysis phase before making Instructional Materials. Participants highlighted a research-based IMs development, where
the instructional problem is clarified, where the instructional goals and objectives are defined, and the learning environment and
where the learner's existing knowledge and skills identified. However, as to the response as they can evaluate learner performance
or conduct pilot-testing on the Instructional Materials developed, this has a low rating (3.73) in all the indicators. This further
implies that some of the teacher participants fail to accomplish an essential phase in the development of instructional materials,
the evaluation phase in which this phase is significant to make sure that IMs developers attain their goals and if the instructional
materials able to meet the learner needs (Las Johansen, B. C., Quisumbing, L. A., Funcion, D. G. D., Gotardo, M. A., Verecio, R.
L., & Cinco, J. C., 2017).
Analysis of the correlation between the independent variables and the variables of teachers’ research capability on RBIMD
Table 4.1
Results on the analysis of the correlation between the independent variables and the variables of teachers’ research capability on
RB-IMD in terms of needs analysis and development process.

Independent Variable

Capability on Research-Based Instructional Materials
Development
Needs analysis
Development process
R-coeff
p-value
R-coeff
p-value

In-service training
The extent of in-service training
Content of training
Nature of training
Scope of training

0.186*
0.192*
0.177

0.050
0.040
0.059

0.113
0.133
0.125

0.228
0.157
0.183

Training from other institution
Content of training
Nature of training
Scope of training

0.170
0.107
0.157

0.070
0.256
0.094

0.231*
0.146
0.236*

0.013
0.120
0.011
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Design of learning
Assessment of learning

0.187*
0.202*
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0.048
0.030

0.139
0.185*

0.139
0.049

Teachers' capability on RB-IMD as to needs analysis has a significant positive correlation with the extent of their in-service
training as to content and nature of training (R=0.186, p-value=0.050 & R=0.192, p-value=0.040, respectively). The finding
implies that those teacher participants who exposed to research related to varied training tend to be more competent in doing RBIMD. Mizell, H. (2010) attests to the importance of this finding, by explaining that Professional development is most effective
when it occurs in the context of educators' daily work. She further explains that school-based professional development helps
educators analyze student achievement data to immediately identify learning problems, develop solutions, and promptly apply
those solutions to address students' needs. Therefore, the extent of teachers' in-service training as to nature and scope significantly
contributed to teachers' capability as to needs analysis because teachers benefit most in the in-service training if they can
immediately apply what they learn, especially in the classroom setting.
Teachers' capability on RB-IMD as to IMs development process has a significant positive correlation with the quality of
teachers' training attended as to content and scope of training (R=0.231, p-value=0.013 & R=0.236, p-value=0.011, respectively).
The positive correlation noted in Figure 4.4 as to the training attended with other institutions as to the content of the training
attended most of the teacher participants (33.5) attended instructional materials development related training and as to the scope
the majority of teacher participants attended seminar-workshop (62.4%) where they are highly engaged in the learning process.
"Professional development is more meaningful if they collaborate from their school, grade, or department" (Porter, A. C., Garet,
M. S., Desimone, L. D., Yoon, K. S., & Birman, B. F. 2000). In research on adult primary education professional development,
Smith, C., Hofer, J., Gillespie, M., Solomon, M., & Rowe, K. (2003) also found that teachers from the same adult basic education
program participating together in professional development changed their thinking and acting more after the professional
development, as compared to teachers who participated without other teachers from their workplace.
Quality of teachers' training attended as to the design of learning has a significant positive correlation with the teachers'
capability on RB-IMD as to needs analysis (R=0.187, p-value=0.048). A positive correlation can be traced to the content of
training attended; most of the teacher participants had attended the instructional materials related training, in which they are
taught to conduct needs analysis in developing an RB-IMD. The finding further implies that the quality of training attended by
teacher participants significantly contribute to their capability in RB-IMD as to the design of learning. As these teachers attend
training, they also collaborate with other teachers. Learning Forward (2011) as cited by Killon, J., (2015), opined that teacher
collaboration is a robust learning design. This standard emphasizes using active engagement, appropriate learning designs, and
application of theories and research on learning.
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Quality of teachers' training attended as to the assessment of learning has a significant positive correlation with the teachers'
capability on RB-IMD as to needs analysis and IMs development process (R=0.202, p-value=0.030 & R=0.185, p-value=0.049,
respectively). The finding further suggests that the learning experience gained from the training attended is beneficial and is
timely to their life and work as a teacher. Since most of the training attended from other institutions are about instructional
materials development related, this is essential to the teaching and learning process and with the change of curriculum to K-12
curriculum and with the spiraling progression approach, teachers in the field are in a quandary on what to do. Sowder (2007)
maintains that professional growth is characterized or “marked by a change in teachers' knowledge, beliefs, and instructional
strategies."

Conclusion and Recommendations
The teacher participations in seminar-workshop in their school, district and division, the training from other institution about
or related to instructional materials development, and the quality of teachers’ training attended as to the design of learning and
assessment of learning significantly contribute to teachers’ capability in research-based instructional materials development as to
needs analysis and development process.
Based on the findings, it is recommended to enhance and continue developing teachers’ capability in research-based
instructional materials development through further training, towards sustainable quality education.
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Abstract- Objectives: To describe CT imaging features of 4
patients with initial negative RT-PCR results but high suspicion
of COVID-19 infection.
Materiel and methods: Retrospective study including patients
with COVID-19 pneumonia who underwent both CT and RT-PCR
at initial presentation in our institution From March 31th, 2020 to
april 27th.The results of both tests were compared. For patients
with a final confirmed diagnosis ,clinical , laboratory data and CT
imaging findings were evaluated.
Results: From 142 laboratory confirmed cases, a total of four
patients had an initial negative RT PCR and positive CT findings
. 3 patients were diagnosed in early stage (1-5days) and one in
progressive stage (5-8 days).
The 4 patients had typical imaging findings, including groundglass opacity (GGO) (2 patients) ,crazy paving (1 patient),mixed
GGO and crazy paving (1 patient) .All the patients were isolated
After for presumed 2019-nCoV pneumonia and they were
eventually confirmed with 2019-nCoV infection by repeated swab
tests.
Conclusion: rRT-PCR may produce false- negative results in the
early stages of the disease mostly. We therefore suggest that CT
features could be utilized as the immediate reference to screen the
highly suspected cases and to take necessary actions, while rRTPCR serves as a confirmation tool to decide the subsequent action
of continuing isolated treatment or discharge.
Key points:
 Typical radiological presentation with high clinical
suspicion of 2019-nCov infection should be considered
even do negative RT-PCR results .
 In these cases,repeat swab testing and patient isolation
should be applicable.
Index Terms- Pneumonia, Tomography ,Coronavirus,disease

I. INTRODUCTION

I

n December 2019, an outbreak of 2019-nCoV pneumonia began
in Wuhan (Hubei, China) and spread rapidly(1). Definite
diagnosis relies on real-time reverse-transcriptase- polymerase
chain reaction (rRT-PCR) positivity for the presence of
coronavirus [2,3]. Because of the strong infectivity of COVID-19,
rapid and accurate diagnostic methods are urgently required to
identify, isolate and treat the patients as soon as possible needed
to reduce the risk of public contamination. However, the

sensitivity to detect COVID-19 of real time (RT)-PCR is reported
to be lower than that of chest CT;We report here four false
negative results of (rRT-PCR) with typical chest CT findings of
covid 19 to discuss complementary of the two techniques .

II. RESEARCH ELABORATION
This study was approved by the Ethics Committee of our
institution. Signed informed consent was obtained.
Type of study:
A retrospective study carried out in our institution From March
31th, 2020 to april 27th.
Participants:
Inclusion criteria were as follows:
1- Patients with a fever and COVID-19 pneumonia suspicion.
2-who underwent both thin-section CT of the chest and rRT-PCR
examinations in our institution on the same day.
Exclusion criteria: Patients who had performed initial RT –
PCR and /or chest CT in another institution, transferred to another
hospital or lost to follow-up.
Laboratory confirmed 2019-n Cov patients in the database
of the department of radiology of our institution were collected
.Diagnosis of covid 19 was determined according to following
three methods:isolation of 2019 ncov or at least 2 positive results
by RT-PCR assay fo 2019-nCov or a genetic sequence that
matches 2019 –nCov.
Available clinical history; laboratory and epidemic
characteristic were collected. All patients underwent CT scanning
on the same day when initial nasopharyngeal swab test was
performed.
Image interpretation:
Examinations were performed on a 64-section scanner.
Images were reconstructed with a 1,25 mm slice thickness, using
a high frequency reconstruction algorithm. Acquisitions were
performed during a deep inspiration breath-hold, without contrast
administration.
Radiology Team, retrospectively reviewed all chest CT
images and resolved discrepancies by consensus.
Both lung (width, 1500 HU; level, −700 HU) and
mediastinal (width, 350 HU; level, 40 HU) settings were viewed
for all images .
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Different patterns were analyzed ground-glass opacities (GGO),
consolidation, mixed GGO and consolidation, traction
bronchiectasis, bronchial wall thickening, reticulation, subpleural
bands, vascular enlargement and lesion distribution. The detailed
definitions of the above features were as described in (6).
Corads system ,CT involvement score (CT severity score
)and CT stagging of the infection were also analyzed
using”radiology assistant platform (11).

III. RESULTS AND FINDINGS
From 142 laboratory confirmed cases ,a total of four patients
( All women; age range :48-60 years ) had an initial negative RT
PCR and positive CT findings. (Fig 1)
After positive CT findings ,all patients were isolated for
presumed 2019-nCov pneumonia. Repeat rRT-PCR tests was
performed in all patients.
In 8 patients, CT was initially negative while RT-PCR was
positive. In 130 patients both Rt-PCR and CT were concordant for
covid 19.
Of the four patients with negative RT-PCR and positive CT
at initial presentation ,the highest CT involvement score was
26%-49% while the minimum was < 5% .
In our four patients both CT scan and initial RT-PCR were
performed between 4 and 5days after symptom onset.
Ground glass opacities (GGO) were found in 2 patients,
crazy paving (1 patient), mixed GGO and crazy paving in 1
patient.
3 patients were diagnosed in early stage(1-5days) and one
in progressive stage (5-8 days).
Corads 4 was found in three patients and corads 5 in one
case.
The description of 4 patients with positive CT and negative
RT-PCR results are presented below (Table 1),figures 2,3,4,5.

IV. DISCUSSION
Reverse-transcription polymerase chain reaction (RT-PCR)
is the gold standard diagnostic method. False-negative results
could delay the prevention and control of the epidemic, especially
when this test plays a key reference role in deciding the necessity
for
continued
isolated
medical
observation
or
discharge(4).Regarding underlying reasons for false-negative
rRT-PCR results, a previous published study supposed that
insufficient viral specimens and laboratory error might be the
cause (5).
We suggest from our study that infection phase might
influence the rRT-PCR test accuracy .
Recent studies have shown that chest CT findings could be
present even before the onset of symptoms with high sensitivity
(98%) in COVID-19 patients with false negative RT-PCR results,
and it shows a great importance in early diagnosis (9,10).
In our four patients, we found that the CT diagnosis was
made in early( 3patients) or progressive stage (1 patient) of the
disease .
We have to notice that all patients have shown mild to
moderate clinical manifestations concordant with CT severity
score of all of them.
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These findings support the fact that chest CT is performant
for diagnosis of covid 19 in early phases ( 1-5days).
In our study the most common chest CT finding is GGO in
3 patients with lower lobe involvement in all of them.
Wich is compatible with most of the previous radiological
studies (10,12).
False-negative rRT-PCR results were seen in many
hospitals. By Collecting data at our hospital from march 21 to
April 23, 2020, four out of 142 patients false negative cases shown
by the rRT-PCR test were finally confirmed to be positive for
COVID-19, yielding an approximately 2,8% false-negative rate
of rRT-PCR.
A new diagnostic type called “Clinical diagnosis” was set
according to the presence of pneumonia on chest CT, regardless
of rRT-PCR results(5). To some extent, CT features and rRT-PCR
results were complimentary in the diagnosis of COVID-19 (4).
In conclusion and according to this clinical perspective, CT
features could be utilized as the first and immediate reference to
screen the highly suspected cases and to take necessary actions
while rRT-PCR serves as a confirmation tool, the results of which
could be utilized later to decide the subsequent action of
continuing isolated treatment or discharge.
This study had some limitations mainly the sample size of
this study was small .Larger sample sizes are therefore required
for further verification.

V. CONCLUSION
According to this clinical perspective, CT features could be
utilized as the first and immediate reference to screen the highly
suspected cases and to take necessary actions while rRT-PCR
serves as a confirmation tool, the results of which could be utilized
later to decide the subsequent action of continuing isolated
treatment or discharge.
This study had some limitations mainly the sample size of
this study was small .Larger sample sizes are therefore required
for further verification.
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SYMPTO
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RT PCR
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ON
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4

54 years old female

48 years old
female

50 years old
female

A 60-year-old female

Recent
Travel
to
Epidemic
zone
(FRANCE)

Direct contact
with
Infected
Patient(sister)

Recent travel
history
to
ITALY
during
the
2019-nCoV
outbreak

Direct contact with Her husband
who had been previously
Diagnosed 2019-nCov.

Fever with a body
temperature of 38.5°C.
Mild cough of 5 days
duration.

Fever
Dry
throat
and
difficulty
breathing
during 4 days.

Dry
cough
with no fever
of 5 days
duration

Fever
Loss of appetite

A negative result for
SARS-CoV-2
was
found in the first rRTPCR test.
A second consecutive
test was conducted 24h
thereafter,
and
a
positive result was
obtained.

Initial
RTPCR for 2019nCoV
was
negative
The patient
was
kept
under
observation
and
home
isolation.
2
days after the
swab
test
turned
positive

The first swab
test
was
negative and
the
patient
was isolated.
Over the next
week,
two
more
swab
tests returned
negative. On
day 8, the
swab test was
positive.

The patient nasopharyngeal swab
was initially negative she
was diagnosed as
"Presumed cases" based. on
early CT findings and she
was immediately isolated
The second RT-PCR test was
positive 24 hours after
admission

Unilateral GGO lesion
in the left lower lobe
traction bronchectasies
and
vascular
enlargement are also
seen .

Bilateral
peripheral
ground-glass
opacities with
interlobular
septal
thickening
(crazy-paving
pattern) that
affected right
lower lobe.

slight reticular
pattern in the
left lower lobe
(sub pleural
area)
resembling
the sign of
crazy paving

Ground-glass opacities
in the bilateral lower lobes.

4
High level of suspicion
for
pulmonary
involvement by COVID19

5
Very high level
of suspicion for
pulmonary
involvement by
COVID-19

for 5days

4
5
High level of Very high level of suspicion for
suspicion
for pulmonary involvement by COVIDpulmonary
19
involvement by
COVID-19
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< 5% involvement
CT
INVOLVE
MENT
SCORE
Early
CT
STAGE OF
INFECTIO
N
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26%-49%
involvement

<
5% 5%-25% involvement
involvement

Progressive

Early

Early

Table 1: The demographic characteristics, initial symptoms, RT-PCR results and CT
findings of our 4 patients.

Fig1: Patient Flowchart: Of 142patients 4 (2,8%) had negative RT PCR and positive CT at initial presentation
.
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Fig 2: Chest CT imaging of patient 1.A-B,CT images show unilateral GGO lesion in the left lower lobe,
traction bronchectasies(white arrow) and vascular enlargement are also seen(blue arrow). CT score
involvement< 5%;corad 4.

Fig 3: An axial CT images A-B obtained without intravenous contrast of Patient 2 Showed bilateral peripheral
ground-glass opacities with interlobular septal thickening (white arrow) (crazy-paving pattern) that affected
right lower lobe. CT score involvement 26%-49%;corads 5.

Fig 4: CT images (A-B) of patient 3 shows slight reticular pattern in the left lower lobe in subpleural area
resembling the sign of crazy paving . CT score involvement < 5,corads 4 .
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Fig 5: axial non contrast CT images (A-B) of patient 4 shows ground glass opacities in the bilateral lower
lobes . CT score involvement 5%-25%, corads 5

Keywords:Pneumonia, Tomography ,Coronavirus.
Abbreviations:
CT:Computed tomography
rRT-PCR:Real time reverse –transcriptase –polymerase chain reaction
GGO:Ground glass opacities
Covid 19:Coronavirus disease 2019.
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Abstract- This paper explains DC to DC buck convertor and boost
converter which cites the dependency of duty cycle and input
voltage on output voltage. It consists of elements like
switch/mosfet, transistor, inductor, resistors. A NGSpice
simulation has been conducted to analyze the efficiency of the
DC-DC buck converter and boost converter. The result shows the
efficiency of the DC-DC buck and boost converter increases as
we increase the duty cycle and the input voltage.
Index Terms- DC-DC buck and boost converter, ,efficiency ,
input voltage , duty cycle

I. INTRODUCTION

W

unremarkably used cars, moveable chargers and moveable optical
disk players. Some devices want an exact quantity of voltage to run
the device. an excessive amount of of power will destroy the device
or less power might not be ready to run the device. The device takes
the ability from the battery and cuts down the voltage level, equally
a device change of magnitude the voltage level. for instance, it
would be necessary to step down the ability of an oversized battery
of 24V to 12V to run a radio.
The device takes the ability from the battery and cuts down
the voltage level, equally a device change of magnitude the voltage
level. for instance, it would be necessary to step down the ability of
an oversized battery of 24V to 12V to run a radio.The Buck device
represented in Power provides Module three.1 produces a DC output
in an exceedingly vary from 0V to simply but the input voltage. The
boost device can turn out associate output voltage starting from
identical voltage because the input, to grade abundant over the
input.There square measure several applications but, like powered
systems, wherever the input voltage will vary wide, beginning at full
charge and bit by bit decreasing because the battery charge is
employed up. At full charge, wherever the battery voltage is also
over truly required by the circuit being supercharged, a buck
regulator would be ideal to stay the availability voltage steady. but
because the charge diminishes the input voltage falls below the
extent needed by the circuit, and either the battery should be
discarded or re-charged.

hile doing literature survey, we came across that DC- DC
buck and boost converter was not designed with the help of
switches, instead it was designed with the transistors. So, in order
to form a novel project we decided to design this DC to DC
convertor with the help of a switch. As we know that, to change
the values of MOSFETs we had to alter the values of gate in order
to get the output response. But in our case switch is used in place
of MOSFET. This was the difficulty and the challenge which we
incurred during our project simulation. As a solution to this we
decided to give different voltages at the switch so that we can
observe different ON and OFF time as per our desire which will
fetch us buck or boost converter. This entire project simulation is
done on NGSpice which is widely used for the simulation
II. OPERATION
purpose. It consists of a very simple yet efficient interface. We
can design very interesting circuits on this platform which can be i. DC-DC buck converter
a problem while trying to attempt all those circuits on some other Circuit configuration of a DC-DC buck converter using switch.
platform.
A DC power offer is employed in most of the appliances
wherever a relentless voltage is needed. DC stands for electrical
energy, during which the present flow is one-way. the method of
DC conversion are often done by DC Converters. The charge
carriers in DC offer travel in a very single direction. star cells,
batteries and thermocouples square measure the sources of DC
offer.. In AC offer the charge carriers modification their direction
sporadically. AC offer is employed as utility current for home
desires.
A DC to DC device takes the voltage from a DC supply
and converts the voltage of offer into another DC voltage level.
they're wont to increase or decrease the voltage level. this is often Fig. 1.1 DC-DC buck converter circuit configuration
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In a DC to DC buck converter the output voltage is lower than the
input voltage i.e. step down chopper.
Vout = K x Vin where k= (TON/T)
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When the switch is turned off, a free wheeling diode is
used to allow the load current to flow through it,. Due to the load
inductance, the load current must be allowed a path, which is
provided by the diode .In the absence of the diode it may cause
damage to the switching device like MOSFET due to the high
induced emf of the inductance. During the ON period (TON ≥ t
≥ 0), the output voltage is same as the input voltage i.e. v0 = Vs.
( The ON period is TON).During the OFF period (T ≥ t ≥ TON),
the output voltage is zero i.e. v0 = 0 and diode DF starts
conducting. ( The OFF period is TOFF = T-TON).The total time
period is T = TON +TOFF and the frequency is f= 1/T. The duty
ratio is k= (TON/T) = [TON/(TON/(TON+TOFF))], its range
being 1.0≥k≥0.0.

The load is resistive and inductive (R-L) type, in which the
inductance of the load is small.. Initially during the ON period (TON
≥ t ≥ 0), The output voltage is zero (V0=0). The switch S is kept
OFF during the period T ≥ t ≥ TON, where the OFF period is TOFF
= T – TON . A boost converter (dc-dc) is shown in Fig. Normally
transistor is used as a switch. Also, a diode is used in series with the
load. The load is of the same type as given earlier. An inductance, L
is assumed in series with the input supply. The position of the switch
and diode is different as compared to their position in the buck
converter.
The operation of the circuit is explained as follows. Firstly,
the switch, S (i.e., the device) is put ON (or turned ON) during the
period . If no battery (back emf) is connected in series with the
load,output voltage is zero and also as stated earlier. The current
Circuit configuration of a DC-DC buck converter using from the source flows in the inductance L. The value of current
MOSFET.
increases linearly with time in this interval, with being positive. As
the current through L increases, the polarity of the induced emf is
taken as positive.

III. EXPRESSION FOR THE DC-DC BUCK AND BOOST
CONVERTER
i.

DC-DC BUCK CONVERTER the average value
of the output voltage is

Fig. 1.2 DC-DC buck converter circuit configuration
A variable dc output voltage is obtained from a constant
ii.
DC-DC BOOST CONVERTER
dc input voltage. A buck converter (dc-dc) is shown in Fig. 1.1
The average value of the output voltage
Only a switch is shown, for which a device as described earlier
belonging to transistor family is used. The load is inductive (RL) one. Resistor is connected in parallel with capacitor to
discharge it. Due to the load inductance, the current across load
must be allowed a path, which is provided by the diode; otherwise,
i.e., in the absence of the above diode, due to the high induced emf
of the inductance load current decrease, may cause damage to the
switching device.
ii.
DC-DC boost converter
Circuit configuration of a DC-DC boost converter using
MOSFET.
Fig.

2.1

DC-DC boost converter
configuration

circuit

II.

PERFORMANCE OF THE DC-DC
Buck AND

Boost CONVERTER
i.
DC-DC BUCK CONVERTER
The converter is designed by using NGSPICE. The converter is
arranged by 10V input DC source. MOSFET switch which is
considered as a switching device where the switching frequency has
been set to 50KHz, as well as inductors L1 set at 50uH, load
resistance RL 5Ω and output filter capacitor CL at 25µF. Table
below represents the specifications of the circuit.
In a DC to DC buck converter the output voltage is higher than
the input voltage i.e. step up chopper.
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Table 1 Specification of the buck converter.
Input DC Voltage
Inductor
Capacitor
Resistor

Vin = 10V
L1 = 50uH
CL = 50u
RL = 5Ω
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A.Result from ngspice Simulation :
B. Quantitative Comparison
The waveform plot presented in Fig. shows the simulation Variation of Voltage gain and efficiency with respect to duty
result of the DC-DC buck converter. Simulation result Fig shows cycle
output voltage received from the simulation is significantly smaller
Table 1 below shows the comparative analysis between DCthan the input signal. The fig containing currents passing through DC buck converter under duty cycle and voltage gain variation,
diodes D inductors L capacitor CL and resistor RL respectively. where circuits are switched at 50kHz means total time is 20us. When
Here the input voltage 10V and the output voltage 8V and circuits are performing under duty variation, the switching
efficiency 83.79%
frequency 50kHz fixed for buck circuit and other paramters also
fixed. The comparison analysis between efficiency verses duty cycle
GRAPHS: V(1) Input Voltage V(3) Output Voltage
variation of DC-DC buck converter shows that as we increases the
duty cycle the efficiency increases. We get maximum efficiency of
83.93 at 100%duty cycle.
Table 1 Performance Comparison under Duty Cycle

Output current

Variation of Voltage gain with respect to duty cycle

Current across inductor
Voltage gain=output voltage/input voltage
From above graph,Voltage gain increases with increase in value of
duty cycle.
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Variation of efficiency with duty cycle
xiii.
DC-DC BOOST CONVERTER
The converter is designed by using NGSPICE. The converter
is arranged by 10V input DC source. MOSFET switch which is
considered as a switching device where the switching has been set
to 10KHz, as well as inductors L1 set at 0.7mH, and output filter
capacitor CL at 1nF. Table below represents the specifications of the
circuit.
Table 1 Specification of the boost converter.
Input DC Voltage
Vin = 10V
Inductor
L1 = L2 = 0.7mHH
Capacitor
CL = 1nF
A..Result from ngspice Simulation
The classical wave shapes presented in Fig. shows the
simulation result of the DC-DC BOOST converter. Simulation
result Fig shows output voltage received from the simulation is
significantly larger than the input signal. The fig containing currents
passing through diodes D inductors L capacitor CL respectively.
Variation of efficiency for different amplitude in different Here the input voltage 10V and the output voltage 12.8V and
efficiency 95.5%
duty cycles
Moreover, Table 2 below shows the comparison between GRAPHS: V(1) Input Voltage V(3) Output Voltage
duty cycle and voltage gain for conventional DC-DC boost
converter where switching frequency is kept at 10kHz.
Furthermore, the ratio between duty cycle and voltage gain of
proposed circuit indicated below.
Efficiency of Buck conveter is increases with increase in
the value of duty cycle.maximum efficiency is for 100% duty
cycle . As for 100% duty cycle output volteg should be equal to
that of input voltage.But here output voltage is coming out to be
16.8 V and with 84% efficiency.

Table 2 Performance Comparison under input voltage.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.

V(3) Output Voltage
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B.Quantitative Comparison

variation of efficiency with duty cycle:

variation of voltage gain with duty cycle:

IV. CONCLUSION
A buck and boost DC to DC converter can be used for the
purpose of increasing the output voltage according to the variation
in the duty cycle and the input voltage. In this operation, buck boost
converter provides step down output voltage and the total circuit has
drawn by using the same element of conventional DC-DC buck
converter. It can be concluded from the results of DC-DC buck and
boost converter output simulations performs better with variation of
duty cycle. It is also seen that with increase in duty cycle, there is
magnificent increase in efficiency. Not only that, we get a
tremendous increase in the voltage gain too. The novelty of this
project is we can get high and low voltage as per our application
with maximum efficiency. This circuit can efficiently work for DC
power supply appliances where a constant voltage is required. There
is no such significant increase in output current when we increase
the input voltage in Buck converter. This can be surely viewed as a
novelty.
The proposed DC-DC buck and boost converter will be
suitable to use in audio and instrumentation amplifier, line drivers
and receivers.
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Abstract- Background and objectives: Recent ecological study
for major CVD risk factors and mortality indicates a high
correlation between expected and observed mortality rates for
three major risk factors- hypertension, diabetes, and smoking.
Survivor of MI are at higher risk of recurrent infarction than in
people who don’t have coronary heart disease.
Objective: To evaluate the risk factors of Myocardial
Infarction among cardiac patients and provide patient education in
order to minimize risk factors. To provide patient education and
lifestyle modifications in order to minimize myocardial infarction
patients.
Patients and method: A prospective and observational
study was conducted on 500 medical records of data was collected
by using a case report form for six months from August 2019 to
February 2020 and was conducted in the cardiac department of
Malla-Reddy Narayana Multi-Specialty Hospital.
Result: We have assessed around 500 myocardial
infarction cases, Out of which higher proportion of risk factors in
myocardial infarction patients has been observed in Coronary
Artery Disease(31%), Hypertension(20.9%), followed by
Diabetes
Mellitus(15.01%),
Smoking(12.5%),
Alcohol
consumption(12.3%), Obesity (3.09%) and Any co-existing
diseases(4.75%). Males (72.4%) are more effected than females
(27.6%).
Conclusion: On the whole, this study indicates that
evaluation of risk
factors provides
new
scope
for
the development of more effective approaches to prevent the
recurrent chances of myocardial infarction by providing patient
education and life style modification.
Index Terms- Hypertension; Myocardial Infarction; Patient
education; Risk factors.

I. INTRODUCTION

W

Epidemiological study on myocardial infarction:
HO and Global burden of disease study mainly focuses on
increasing trends in the years of life lost and disability adjusted
life years from coronary heart disease in India.
In India, studies have reported aggravating Coronary Heart
Disease (CHD) prevalence over past 60years from <1% to 4%-6%
in rural population and 1% to 9%- 10% in urban population 1. The

most popular form of coronary heart disease is myocardial
infarction and is responsible for over 15% of mortality each year,
among vast majority of people undergo Non-ST Elevated
Myocardial Infarction (NSTEMI) than ST-Elevated Myocardial
Infarction (STEMI). The prevalence of myocardial infarction is
extreme in men in all specific age groups than women 2.
By the end of 20th century, Cardio Vascular Diseases
(CVD) accounted for <10% of all deaths worldwide. At this end,
CVD accounted for nearly 50% of the deaths in the developed
world and 25% of the deaths in developing world. By 2020, CVD
may claim 25 million deaths annually. As this trend spreads to and
continues in developing countries, CVD will dominate as major
cause of death by 2020, accounting for at least 1 in every 3 death.
Two main factors have been attributed to reduce in CVD mortality
rates can be therapeutic advances and preventive measures.
According to WHO, number of persons with diabetes mellitus
varies from 135 million people in 1995 to 300million in 2025,
where a 35% raise in worldwide prevalence is seen 3.
Statistics on evaluation of risk factors: The funds from US
and international studies shows a strong protective association
between ideal CV health matrices and clinical, preclinical
conditions. Tobacco use can be a leading cause and is estimated to
account for 7.2 million deaths worldwide in 2015 and over past 5
years, there has been sharp increase in cigarette use among
adolescents.
Coronary heart disease (43.8 %) is leading cause of death
attributable to CVD in US, followed by stroke (16.8 %),
hypertension (9.4%), heart failure (9%) and other CVD’S (17.9%)
4
. Among children from 1999 to 2000, 2000 to 2015, prevalence
of non-smoking, ideal total cholesterol and ideal blood pressure
has been improved. The prevalence of current smoking in US in
2016 was 18.5% for adults, 3.4% of adolescents smoked cigarette
in past month. According to NHANES i.e; National Health and
Nutrition Exam Survey in 2015-2016 is 39.6% of US adults and
18.5% of youth were obese and 87.7% of adults and 5.6% of youth
had severe obesity. So, on basis of NHANES 2013-2016 data for
adults with diabetes mellitus, 20.9% had their diabetes mellitus
treated but uncontrolled, 9.2% were aware they had diabetes
mellitus but were not treated 5.
A better understanding of the risk factors associated
Myocardial Infarction disease would enable the development of
prevention strategies. No previous study, to our knowledge, has
reported the Common risk factors associated with incidence of
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myocardial infarction. We therefore sought to identify risk factors
for MI, with a particular emphasis on characteristics that are
known to be Modifiable.

II. MATERIALS AND METHODS:
The study was conducted in the department of cardiology
in Malla Reddy Narayana Multi-specialty Hospital, Hyderabad,
India and the patients were enrolled in the health survey from 1st
July, 2019 to 31st January, 2020. A total of 500 patients were
involved in the study where 362 men and 138 women older than
30 years has been evaluated for risk factors of myocardial
infarction. Patients were excluded from the current study if patient
is pediatric, if the patient is pregnant or lactating, if the patient is
suffering from drug induced myocardial infarction, if the patient
is using recreational drugs (amphetamines, cocaine, LSD). The
patients have agreed to participate in the baseline health
examination which indicates written informed consent.
Demographic details:
Age and sex were self-reported by the patients. Height and
Weight was directly measured using a calibrated scale. Blood
pressure was measured using a manual sphygmomanometer where
the patient was seated in a comfortable position.
ECG reports:
Conduction disorders such as lateral wall infarct, anterior
wall infarct, inferior wall infarct, posterior wall infarct were
manually confirmed for the purposes of the present study.
Laboratory measurements:
Blood samples were collected to monitor the levels of
serum creatinine, troponin-1, CKMB, CPK, LDH, and plasma
glucose using standard laboratory techniques.
Cardiovascular comorbidities:
Hypertension is observed when the systolic blood pressure
is greater than 140 mm Hg, diastolic blood pressure is greater than
90 mm Hg, or any past history of hypertension with the usage of
anti hypertensive medication. In the same way, Diabetes is
observed when a fasting glucose level is of at least 200 mg/dL in
a single measurement or at least 120 mg/dL in 2 separate
measurements or usage of any anti diabetic medication.
Myocardial infarction is diagnosed when any two of clinical
features are present: a) ischemic chest pain, b)any new abnormal
Q waves or ST segment changes c)abnormal elevation in cardiac
enzymes.
Habits:
Alcohol consumption and cigarette smoking were
evaluated by using questionnaires. Patients were classified as
occasional smokers, regular smokers, or nonsmokers. Patients
were also classified based on their amount of alcohol intake as
chronic alcoholic, ex-alcoholic or non alcoholic.
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III. RESULTS:
A total of 500 cases were examined for evaluation of risk
factors in myocardial infarction patients during the study period,
of which 500 cases were enrolled based on Inclusion and
Exclusion criteria. There were 138 female patients and 362 male
patients enrolled for the study period (Table1). Of the enrolled
500 patients, recording the age wise distribution of subjects with
class size of 10 years, it was seen that majority of subjects belong
to age group of 51-60 years, with mean age value of 50.54 years
(Table 2). Among different types of MI, the most common types
are NSTEMI and STEMI where 366 subjects have STEMI and 134
subjects have NSTEMI (Table 3). Of 500 subjects enrolled in this
study, the length of hospitalization was evaluated where most of
the subjects (375 cases) stay for 1-3 days followed by 125 cases
for 4-6 days (Table 4). On the whole, this study mainly focuses on
evaluation of few easily measured, preventable risk factors like
smoking, alcohol, obesity where higher proportion of risk factors
in myocardial infarction patients has been observed in Coronary
Artery Disease(31%), Hypertension(20.9%), followed by
Diabetes
Mellitus(15.01%),
Smoking(12.5%),
Alcohol
consumption(12.3%), Obesity (3.09%) and Any co-existing
diseases(4.75%) (Table 5).
The data is analyzed using SPSS version 20. Study protocol
was prepared and submitted to Human Ethical Committee of
Malla Reddy Narayana Multi-specialty Hospital and it has been
approved by the Ethics Committee.

IV. DISCUSSION:
In this present scenario, there has been no proper evidence
which demonstrate the proportion of risk factors among
myocardial infarction patients where the reoccurrence chances are
higher. Several recent studies on this strategy were retrospective
or case-control analysis.
A population based cohort study was conducted by
TuomasKerola, on risk factors associated with MI who concludes
that the average age of 6146 subjects was 49.2years of which 2697
(43.9%) were men and 3449 (56.1%) were women6, where our
study was carried out on evaluation of risk factors among
myocardial infarction inpatients in department of coronary care
unit(CCU) in territory care hospital.
There is a need of providing a proper patient education
regarding disease and its associated risk factors in order to
minimize the recurrent chances of MI. Hence the results also
highlight several areas that need improvements. Overall, scope for
minimizing risk factor has to be existed. When the patients case
sheets were screened thoroughly, it was seen that majority of
subjects belong to age group of 51-60 years, with mean age value
of 50.54 years of which 138(27.6%) were female patients and
362(72.4%) were male patients.
Joshua Chadwick Jay raj et.al, study concludes that the
most popular form of coronary heart disease is myocardial
infarction and is responsible for over 15% of mortality each year,
among vast majority of people undergo Non-ST Elevated
Myocardial Infarction (NSTEMI) than ST-Elevated Myocardial
Infarction (STEMI)2 where as in our study, we found that most of
the cardiac patients were more likely affected with STEMI of
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around 366 subjects (73.2%) when compared to NSTEMI i.e; 134
subjects (26.8%) .
Out of 500 subjects included in the study, 166(12.5%)
subjects had a social habit of smoking where few are chronic
smokers and few are ex-smokers and this report was comparable
to Emily Banks et.al study, but higher compared to report from
Australia during 2006 to 2009. However, Current tobacco smokers
have at least double the chances of developing MI. Risks of MI
increases with increase in number of cigarettes smoked per day
and were greatly diminished among those quitting smoking7. MI
is a serious result of Coronary Artery Disease (CAD) which is seen
in higher proportion of 31%. Out of 500 subjects, 415 were
exposed to this risk factor and the recurrent chances are higher.
The current prospective observational study was carried to
evaluate the risk factors of MI patients who are admitted in
Coronary Care Unit (CCU) of tertiary care settings. Among
different types of modifiable and non-modifiable risk factors, we
have analyzed only specific risk factors which are the major causes
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for MI such as Hypertension, Diabetes Mellitus, Smoking,
Alcohol, any co-existing CVDs, Obesity, and other comorbid
conditions. Smoking and Alcohol are preventable risk factors for
this disease. Overweight and obese may affect health, and it is
necessary to control one’s BMI.
Literature was evaluated only on specific individual risk
factors, but very small amount in-detail conclusions of such
studies were reported by other investigators. In the following study
site, it was seen that the highest number of subjects were enrolled
for the study belongs to cardiac department. Considering various
risk factors, the highest proportion of Coronary Artery Disease
was observed followed by hypertension and diabetes.
Providing patient education can also help in minimizing the
risk factors, thereby reducing the incidence of myocardial
infarction. Based on this study, in the following study period it can
be concluded that improving the life style of individual can reduce
the recurrent chances of myocardial infarction.

Tables and Figures:
Table I: Gender-wise distribution of patients

Gender

Number of cases

Percentage

Female

138

27.6%

Male

362

72.4%

Total

500

100%

Figure 1: Graphical representation of Gender-wise Distribution
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Table II: Age–wise distribution of subjects
AGE

No of Cases

Percentage

21-30

3

0.6%

31-40

51

10.2%

41-50

129

25.8%

51-60

151

30.2%

61-70

120

24%

71-80

41

8.2%

81-90

5

1%

Total

500

100%

Figure 2: Graphical representation of age- wise distribution.
Table III: Type of myocardial infarction
Type of MI

No Of cases

Percentage

NSTEMI

134

26.8

STEMI

366

73.2

Total

500

100
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Figure 3: Pictorial representation of type of myocardial infarction among enrolled patients
Table IV: length of stay among enrolled subjects
length of stay

number of cases

Percentage

1-3days

275

60

4-6days

125

25

7-9days

65

8

10-12days

25

5

13-15days

10

2
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Figure 4: Graphical representation of length of stay among enrolled patients

Table V: Risk factors v/s number of subjects
RISK FACTOR

APPERED IN NUMBER OF CASES

Percentage

CAD

415

31.32075472

OTHER

63

4.754716981

SMOKING

166

12.52830189

ALCOHOLIC

164

12.37735849

HTN

277

20.90566038

DM

199

15.01886792

Obesity

41

3.094339623

Total

1325

100
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Figure 5: Pictorial representation of different risk factors that cause myocardial infarction
Abbreviations used : Coronary Care Unit (CCU) ; statistical package for social science (SPSS) ; Non-ST Elevated Myocardial
Infarction (NSTEMI) ; ST-Elevated Myocardial Infarction(STEMI) ; Cardio Vascular Diseases (CVD) ; myocardial infarction ( MI ) ;
Body mass index (BMI) .

V. CONCLUSION:
Among different types of modifiable and non-modifiable
risk factors, we have analyzed only specific
risk factors which are the major causes for MI such as
Hypertension, Diabetes Mellitus, Smoking, Alcohol, any coexisting CVDs, Obesity, and other comorbid conditions. Smoking
and Alcohol are preventable risk factors for this disease.
Overweight and obese may affect health, and it is necessary to
control one’s BMI.
Literature was evaluated only on specific individual risk factors,
but very small amount in-detail conclusions of such studies were
reported by other investigators. In the following study site, it was
seen that the highest number of subjects were enrolled for the
study belongs to cardiac department. Considering various risk
factors, the highest proportion of Coronary Artery Disease was
observed followed by hypertension and diabetes. Providing patient
education can also help in minimizing the risk factors, thereby
reducing the incidence of myocardial infarction. Based on this
study, in the following study period it can be concluded that
improving the life style of individual can reduce the recurrent
chances of myocardial infarction.
Review articles:
1) TuomasKerola et.al., conducted a population based
cohort study of “RISK FACTORS ASSOCIATED
WITH ATRIOVENTRICULAR BLOCK” was carried
out in the MiniFinland Health Survey,during the period

between January 1, 1978, to December 31, 1980 where a
total of 7217 older than 30 years of age participated in
health examinations. The average age of 6146 subjects
was 49.2years of which ; 2697 (43.9%) were men and
3449 (56.1%) were women. The characteristics
associated with AV block are Older age ( P < .001),
hypertension ( P = .002), and higher levels of cholesterol
(P < .001), triglycerides (P < .001), and fasting glucose
(P < .001) were each associated with a higher risk of AV
block. On the whole, this study concludes that the
modifiable risk factors like an elevated systolic blood
pressure and a higher fasting glucose level were
independently associated with AV block6.
2) Emily Banks et.al, conducted a prospective study of
“TOBACCO SMOKING AND RISK OF 36
CARDIOVASCULAR DISEASE SUBTYPES: FATAL
AND NON-FATAL OUTCOMES” in a large
prospective Australian study which was carried out from
2006 to 2009 where 267,153 men and women aged 45
were involved in the study. In general, 94.9% (n =
74,141) among all current and past smokers reported
smoking cigarettes only, 1.8% (n = 1379) have been
smoking cigarettes and cigars or pipes and 1.8% (n =
1407) were smoking only cigars or pipes. The
attributable fraction was found much higher at younger
in comparision to older ages, being 38.2% in men aged
45–54 decreasing to 9.3% in women aged ≥ 75 years ; it
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was 35.5% for the age group 45–64. Current tobacco
smokers have at least double the risk of developing most
significant types of CVD, majorly AMI. Risks of CVD
increased with increasing numbers of cigarettes smoked
per day and were greatly diminished among those
quitting smoking7.
3) Sidney C et.al, conducted a population-based control
study on “RISK FACTORS FOR MYOCARDIAL
INFARCTION IN LATIN AMERICA” where the 9 risk
factors for coronary heart disease—abnormal lipid levels,
smoking, hypertension, diabetes, abdominal obesity,
psychosocial stress, regular physical activity, and
consumption of fruits, vegetables, and alcohol—accounts
for 90% or more of the PAR for both men and women
worldwide. The PAR for abdominal obesity in the Latin
American countries studied was 48.5%, followed by
40.8% for dyslipidemia and 38.4% for smoking. In their
study, few major gender differences were noted, where
men more likely to smoke than women (54% versus
12%) and women are more likely to have abdominal
obesity (35% versus 9%). Intra-abdominal fat has been
reported to be independently correlated with the
metabolic syndrome, where the patients have twice the
risk of developing cardiovascular disease and a 4 times
the risk for diabetes 8.
4) Saif Al-Shamsi et.al, conducted a retrospective cohort
study of “INCIDENCE OF CARDIOVASCULAR
DISEASE AND ITS ASSOCIATED RISK FACTORS
IN AT-RISK MEN AND WOMEN IN THE UNITED
ARAB EMIRATES: A 9- YEAR RETROSPECTIVE
COHORT STUDY” at Tawam Hospital, Al-Ain, during
the period of April 1, 2008, and December 31, 2008
where 977 subjects are involved. In both males and
females, a low eGFR was a significant risk factor for
major CVD. The SBP was a strong predictor of major
CVD, where the risk increases by 20% and 58% for every
10 mmHg SBP increase in men and women, respectively.
The major CVD risk increased by 16% in men and 24%
in women for each 1% rise in the HbA1c level. In this
study, they have found that the incidence rate of major
CVD was majorly in men than in women. Cigarette
smoking influences other cardiovascular risk factors, for
example, DM and serum lipids and it has a multiplicative
association with HTN on incident CVD9.
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Abstract- COVID-19 has emerged as the biggest global health
crisis of the decade. What is essential to understand, that it is the
concepts of community spread, Corona warrior, survival of the
fittest immunity circle, immunity passport, hygiene, infection and
safety etc. How people were perceiving corona? How were the
coping with the fear and anxieties of corona? How realistic was
their information bank? Purpose was the study to explore the
experiences of people regarding corona according to locale (Rural
and Urban Population). The data was thereafter content analysed
for an in-depth understanding for their lived experiences. Both the
groups have shown the resilience to give very realistic strategies
for dealing with corona if we can tolerate the uncertainty of the
situation instead of avoiding or running away from them that
shows an opportunity
for reoriented from towards life
channelizing new direction and new energy.

I. INTRODUCTION

W

hat was reportedly the beginning of a cluster of cases with
pneumonia of unidentified aetiology in December, 2019 in
Wuhan city in China (World Health Organization, 2020) soon
became the deadly Corona virus 2 disease. By the end of April
2020, the disease had spread to over 213 countries, infected more
than 2858,635 confirmed cases across world and resulted in an
approximate 196295 deaths. The clinical picture being an
epidemic of acute respiratory tract infection with rapid
transmission of infection primarily through droplets, respiratory
secretions and direct contact (Guo, Cao, Hong, Tan, Chen,
Jin,2019).
The exponential rise in the number of cases succumbing to
COVID-19 compelled World Health Organization (WHO) to refer
to this outbreak a “Pandemic” (World Health Organization,
2020)
Pandemics and epidemics of new and re‐emerging infectious
disease are unpredictable but recurrent events that threaten global
health and socio‐economic security. It is of utmost importance to
human health that there is capacity to conduct time‐critical,
patient‐centred research during a pandemic because such research
offers the best strategy for mitigating impact on health and society
(Commission on a Global Health Risk Framework for the
Future,2016; Lurie, Manolio, Patterson,2013; Rojek,
Horby,2016).
COVID-19 has emerged as the biggest global health crisis of
the decade. What is essential to understand, that it is the concepts
of community spread, Corona warrior, survival of the fittest
immunity circle, immunity passport, hygiene, infection and safety
etc. which on the one hand, is building a wall of protection with

community awareness and community mobilization towards
strengthening public health against Corona. On the other hand, the
pain, anxiety and fear of corona are also having a spill over effect
over the whole community. Not just those who are infected and
suffering but even those are quarantine and lockdown.
The authors speculated the existing scenario and found in
the informal conversation with few people, common thread of
angst (anxiety), uncertainty of existence, isolation, a quest for
survival. Somewhere they are reminders of Frankl, May, Nietzel
(Pioneers of existentialism) and Kabir mysticism (the eastern
thought) on the same platform.
The impermanence and uncertainty seem so overwhelming
that somewhere most of the people are making subvention to the
ultimate insignificance of human life and the need to fill the void
of emptiness. Some even use intellectualization as a defend.
“Well! Everything passes, nothing last, so he has also gone”.
“This is the time of crisis for all of us, so we need to gear up
over mental ability and be alert”. “Well! This is a journey and
ultimately it will come to an end”. “Some philosophically
sighted with ‘Sadho Ye Murdon Ka Gaon..... Peer Mare,
Pygambar Mari Hain, Mari Hain Zinda Jogi’(Oh
Sadhu/Saint, this is the Village of the Dead.....The Saints Have
Died.... The God-Messengers Die... The Life-Filled Yogis Die
Too) (Explanation- The reality as we experience it every day is
dynamic in nature - i.e., if there is one thing that is constant is
the fact that everything is changing all the time. Whatever
takes birth must die too, and vice-versa, what dies must be
born also) and the other one is “Matti kahe kumhar se tu ka
roundhe mohe ek din aisa ayega mai roundhungi
tohe”.(Explanation- Clay says to the Potter... Roundhe is an
interesting word as it implies moulding, this line conveyed the idea
that matter is never created nor destroyed, because one day we will
become ashes, and nature will utilises that same matter to make
another life. Whilst the potter moulds the clay today, such a day
will come in the future, when the tables turn, and then he will be
the clay. These ideas are the basis of a universal truth that most of
us can deduce). Such statements intrigued the author to take up the
chance of reaching out the people and connect with how their
experiencing the crisis of COVID-19 around them.

II. METHOD
The research questions were- How people were perceiving
corona? How were the coping with the fear and anxieties of
corona? How realistic was their information bank? etc.
Purpose- To explore the experiences of people regarding
corona according to locale.
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Using the existential paradigm an open ended schedule of “We,
you and corona” was prepared, after telephonically taking the
consent the schedule was sent to them over whats app and mail.
The sample thus comprised of 200 respondents equally divided in
rural and urban setting from Lucknow and Kanpur. The data were
collected during one of the peak period (March to April 2020) of
the COVID-19 outbreak in all over the world including India. The
data was thereafter content analysed for an in-depth understanding
for their lived experiences and their endeavour to fight against the
panic, fear and crisis for corona.

III. RESULTS AND DISCUSSION
Content analysis was done. For each dimension the result are
being shared. The most frequent themes are as follows:
A. Corona: Perceived meaning
B. Corona: Thought Spectrum across the three points of
time-the past, the present and Future with reference to
Corona
C. Corona: Continuous & Dominant felling/Emotion
D. Victory of corona on Human being (exploring the
situations when Corona defeated us)
E. Victory of Human being on corona (exploring the
situations when we defeat Corona)
A. Corona: Perceived meaning
How do general population construe Corona, brought forth
some fearful experiences from them. Five major response
categories were (1) Incurable Disease (2) Death (3)
Monster(Ravan)/Enemy (4) Infectious Disease (5) Darkness.
Corona was construed predominately as “Incurable Disease” for
the urban population (80%), as evident by narrative like “This
is a disease that does not have any solution, many well-known
doctors in many countries are engaged in making its
medicines, but so far no one has been able to succeed, what
shall we say........ No solution of this CORONA and It can have
many kinds of consequences if any member of the family has
corona illness, then that member will take the whole family in
their grip and the whole family may suffer as a result of this
disease. It is better to stay away from it...... This disease is
incurable”.
On the other hand the experience of corona was
predominantly that of a “Monster(Ravan)” for the rural
population (84%), as evident in the narrative “Hearing the name
of CORONA, I miss the Demon/Monster, I am very scared, I
feel anxious......Ramayana is coming on TV these days and
Ravana (ten headed monster, a very important charcter in
Ramayan, It is an Indian-television historical series, which
aired between 1987 and 1988 on DD National....It is a television
adaptation of the ancient Indian Hindu epic.....The series was
reaired during the 2020 Coronavirus lockdown and broke
several viewership records globally which includes setting the
record for one of the most-watched TV show ever in the world
( i.e 77 million viewers on 16th April, 2020).Whenever I hear
the name of Corona, then I feel corona and Ravana like an
enemy of mine who wants to destroy the entire human race
and wants to win all over, the only difference between Ravan
and Corona is that Ravana only wanted to destroy those who
did not listen to him........ but Corona wants to destroy the
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whole world, how I feel after hearing about Corona virus, I
cannot even say it properly in words.”
He”s not my husband anymore—we don”t have a relationship—I
am his caregiver—our
marriage ended with his stroke—he has his room and I have
mine—his stroke and
caregiving have affected my relationship with his children—they
have alienated me
He”s not my husband anymore—we don”t have a relationship—I
am his caregiver—our
marriage ended with his stroke—he has his room and I have
mine—his stroke and
caregiving have affected my relationship with his children—they
have alienated me
B. Corona: Thought Spectrum across the three points of
time-the past, the present and Future with reference
to Corona
Thought spectrum on the one hand thoughts reflection of the
respondent of what thought came to them primarily regarding
corona in the moths of Jan-March (Past). Further they were asked
to report what thought are prominent in the ‘Now and Here’ in the
months of April-June (Present). In the last they were asked to write
about thoughts they would have regarding corona in the coming
time that in the months of July-September (Future).
The responses pertaining to the reflections of the past that is
Jan- March which predominately have four categories viz: 1)
Animal Disease (2)Problem of another country(3)A news/
article(4) Illness of rich people. Thought content of urban
population has more often etiological base of the thought on why
of corona as “Animal Disease” (51% Urban population) a
respondent explained as follows:“People who consume meat,
fish, rooster, goat, Pig, etc., according to me, the disease is
more spread in purely Non-vegetarians because the disease
has come from China and Chinese people’s eat a bat, spider,
etc there is no such animal which is not eaten in China, that is
why nature has shown its wrath and we are all facing the
consequences of this, according to me, this disease is caused by
animals......... Therefore, all of us should stop eating meat, fish
or any animal from today itself.” Besides 50% respondents
reported the information in “news/article”. The narrative below
corroborate the same “I have heard so much about Corona,
through TV, newspapers, news, magazines, etc. This disease is
spreading in this country.....how many people have died in a
country..... so many people in this country have been infected
..... These facilities have reduced in this country. ... So whoever
I listen to has heard through the TV newspaper, Corona is still
news for me”
Surprisingly the rural belt (88%) reflected their initial
thought regarding Corona as attributions to affluence and
belonging to a particular group as “Illness of rich people”. The
following quotes explain her sentiments towards corona in the
past: “Corona virus is a disease that spreads to the rich ...
People who travel more abroad, live abroad, consume meat,
fish, etc., the disease is spread by them. What about the poor…
The poor do not have bread to eat, so how will they eat meat
fish… If the poor do not have a bicycle, then what will sit in
the airplane, then it is a disease of the rich. They travel abroad,
they have this disease, those who have money, who can spend
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money in its treatment, they are getting…. According to this,
this disease is also very sensible”.
In the present frame of thoughts are more focused on the
management of Corona as evident in the four major categories
which emerge (1) Social Distancing(2) Hand wash(3)Stay
locked in the house(4) Problem with no solution. Hence once
again the urban population (85%) predominantly had thoughts
pertaining to “Social Distancing”, a major strategy for
management. The narrative below highlights the feelings of the
participants, who were echoed by their fear “At Present Corona
is my biggest fear…. To avoid this fear, we have to create social
distance… I am trying to avoid thinking about Corona…........
Corona comes in my dreams too. Especially yesterday I
dreamed that I am in the hospital …… so today social distance
is the only protection from Corona. I saw, I think it would be
a big part of my life”.
On the other hand, the mindset of the rural population (90%)
shows a more negative picture reported the dominant thoughts as
the “Problem without any solution” respondent elaborated as:
"What comes to mind is that life goes on as usual? You know
that the outbreak of Corona started in March, but no medicine
has been made yet, Even such powerful countries are unable
to do anything...I believe it has no solution, life goes on
simultaneously. We have to live with it .... We have to accept
it”.
Finally, the last point of thought continuum that is the future
(July-September) brings to forth three major categories are:(1)
Curable disease (2) Fear/ Anxiety(3)Stop going abroad. 80%
Urban population had a more positive mindset of conceiving
Corona as a “Curable Disease” the following respondent
narrative revealed how they perceived the Corona in Future “In
the future, the corona will be such a disease, which will be
possible to cure, because if you look back, there have been
many terrible diseases that were initially untreated ..... But
later their medicines and injections came. …. Later on or after
a few months, medicines and injections of corona disease will
also come… .which will play an important role in saving
mankind”. On the other hand their counterpart that is the rural
respondents (88%) clearly make a decision that they will “Stop
going abroad”. Somewhere they still feels that the disease has
being brought from outside the country and still create a barrier
there they would be scared. The narrative reflected their
experiences “In the future, people will stop travelling abroad
due to corona viruses, because people have associated corona
with the country and abroad ... It has become thinking that
anyone who goes to other countries will have a disease like
Corona, Ebola. There will be a possibility. ...... People would
be afraid to travel outside..... A few months ago, when people
go to other countries and sit in airplanes, they would take their
pictures, selfies and put them on Facebook. Everything is
turned upside down. Nobody wants to tell anyone that if he has
come from abroad, then in future the movement of people in
other countries will be reduced...”.
C. Corona: Dominant feeling and emotion
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This dimension tapes the first feeling associated with Corona or
with first spontaneous emotion aroused when they heard the word
Corona. It brought forth voluminous data with content analysis
leads to five exclusive responses categories viz: (1) Negative
feeling/Behaviour (2) Loss of someone & anxiety (3) Fear and
anxiety (4) Injury pain (5) Personalized experience. In the
urban sample, there was an overwhelming feeling of “Fear and
Anxiety” with verbatim: “I feel very worried about Corona,
very scared, the mind starts getting nervous, I don't
understand what is happening, sometimes I feel like a mentally
ill person ... ... I feel like screaming ... and sometimes it seems
like I should not say anything to anyone, let alone ..... I have
strange thoughts in my mind that make me afraid ......”.
Their counterparts; the respondents from the rural belt also
had an over pervasive response in terms of “Anxiety and Loss”
amig tears (86%). The views of the respondents on this matter
were important following narrative reflected their sentiments: “I
do not have to think about corona virus because I feel anxious
about this disease all the time …… there is always a fear of
losing close one…..whenever someone goes out of the house ,
Then there is a fear in the mind ........ strange thoughts start
coming in the mind that now it will come back safely or not
......... the mind is very nervous When I look at the grocer, when
I see a cleanser, it seems that it will remain alive or not, the
thoughts and dreams of losing someone altogether haunt me
day and night”.
In such a turbulent state of mind. One is compelled to rethink
to make choices to cope up. Hence, the last two dimension of the
schedule taped the critical thinking and problem solving since of
the respondents to facilitate them, to address the situations in terms
of the win loose and loose win situations afresh.
D. Victory of corona on Human being (exploring the
situations when corona defeated the human)
First they were asked to explore and identify the situations
when Corona would win over them. In other words they were
being made to explore the weak point or grey areas where they
were less prepared to handle the disease and subsequently felt
more vulnerable. The content analysis brought forth five major
responses for the loose win situations viz: (1) Poor psychological
well-being (2) Not taking necessary precautions (3) No interest
in physical activity (4) Personalized Negative (5) Contact with
medical professional, police, delivery boy. Majority of the
Urban respondents (78%) attributed the defeat to their “Poor
psychological well-being” which is heartening with verbatim like:
“When
we
are
afraid
......
sad
.....
Anxious...frustrated…crying..... do not share our problems
with family members…… and do not make any effort to be
happy, then the corona virus wins……..All these things tell us
that in future if we come in contact with someone who has
corona, then we too will have hundred percent chances of
being corona.”.
On the other hand the respondents of the rural group
predominantly reported on the concept with the caregiver or
people in conscious with corona infected people (82%) reported
victory of corona as “Contact with medical professional, police,
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delivery boy”. Community spread and minimizing contact
somewhere show the mindset of the rural population with
narrative: “CORONA wins over us when we come in contact
with someone who is taking care of people who suffer with
corona ..... like doctors who are serving people suffering from
corona day and night. He is equally likely to have this
disease.....because after how long he will be able to keep
himself safe from it…........... In the same way, the police advise
people to stay in the house day and night ... I believe that
people who are delivering goods from house to house during
this difficult time ... .. the Cleaners who are engaged in
cleaning, how long will they protect themselves from this
disease ... they have 99% chance of getting this disease and if
we come in contact with such people then we are equally likely
Become. And corona wins over us”.
E. Victory of Human being on corona (exploring the
situations when corona defeated by human)
The other side of the coin is obtaining the win loose
responses. That is exploring the strength of the research sample
for wining over corona. The content analysis brought forth four
major response categories viz: (1) Stay at home/Hum andar
corona bahar (2) Take necessary Precautions/sanitizers (3)
Mindful activities/yoga (4) Don’t know. Where in three are
concrete strategies and fourth is a confused mindset of I do not
know.
82% of the urban population suggest "activities of
mindfulness/Yoga" which is on a positive note for it is only being
in the ‘Now and Here’ that would help us all too radically accept
the painful reality of Corona in life with narrative “To win from
Corona, we have to adopt yoga and practice on a regular
basis… we have to give positivity to our thinking, only then
our body will be healthy… and we will be able to defeat the
corona” ; “Mindfulness” in this crisis of corona: “For me
mindfulness motivates the mental strength to fight against
Corona. If you have that mental strength, you will survive
most situations like a pandemic. It is an ability to survive kind
of and to stay calm on the inside......”.
On the other hand 84% rural population give a more concise
staying with a boundaries of home and therefore be protected
response as “Stay at home/Hum andar corona bahar”.
Somewhere lockdown in different stages in India seems to be
slowly be internalize for safety of oneself from all kind of danger
with narratives like: “Will stay in the house… will follow all the
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guidelines stated by the government ……. When you stop
yourself from getting out, then only you will win from Corona
……Stay at home”;"We have only a small hut in the name of
a house in which my family of 4 people We have to live, yet we
are safe because we live in the same place, do not go out for
fun… so it is safe… corona outside and me and my family
inside of the hut”.

IV. CONCLUSION
Both the groups have shown the resilience to give very
realistic strategies for dealing with corona if we can tolerate the
uncertainty of the situation instead of avoiding or running away
from them that shows an opportunity for reoriented from towards
life channelizing new direction and new energy. Somewhere the
crisis is being faced and the experience brings the change in
perception. Living it, being with it, repairs one to face it with
grasses, strength, resilience and hope.
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Abstract- The purpose of the study was to investigate the item
discrimination /difficulty of each item in chemistry achievement
test and to find out whether the guessing ability of each student
has relationship in answering chemistry achievement test. The
study adopted a descriptive survey design. A sample of 250
participants was randomly selected across twenty-five public
secondary schools in Ibadan metropolis. Data were collected
using“Secondary School Students chemistry Achievement Test
(SSSCAT)” developed by the researcher. Data were analyzed
using statistical package of the Social Sciences (SPSS24),
polychoric correlation coefficient and JMetrik analysis. The
results revealed that the item fitted 3-PL model the most because
this model provided the least -2 log likelihood as a result of the
model fit assessment conducted and it was discovered that 27
items out of the 30 items of the chemistry achievement test
survived under IRT framework. It was recommended that IRT
should be used in test development processes as it enhances the
validity and reliability of tests which provides quality assurance
in measurement and also Using the three parameter model will
greatly improve characterization of items, item selection, and in
turn lead to improved measures which are the aim of test
developers.
Index Terms- Item Response Theory, Item Parameters, Chemistry
Achievement Test

I. INTRODUCTION

C

hemistry is an important school subject and its importance
has been widely reported through the applications of
principles in scientific and technological development of any
nation (Asiyaii, 2005). The importance of Chemistry to humanity
cannot be over-emphasized (Anne,2005). According to Smita as
cited in Jason (2013), the three basic needs of humans i.e food,
shelter and cloth are made by chemical processes using chemicals
and fibres. This therefore, means that Chemistry is always present
around us and it is involved in the manufacture of all man-made
objects and things. Chemistry is required for variety of science and
technology degrees, including all medical related fields,
engineering, and science majors.
However, in spite of the strategic position occupied by
Chemistry in sciences and other disciplines, the performance of
students in the subject has been observed not to be encouraging
over the years. Studies (Nbinna, 2012, Ojerinde, 2013) have
shown that the performance of Nigerian students in the subject at

the secondary school remains a dismal failure. The statistics
available shows that about 50% of candidates, who write the
May/June West African Senior Secondary School Certificate
Examination (WASSCE) each year, scored below 50%. Despite
efforts made at all levels of Government across nation most
especially Nigeria to encourage students to study science and
despite the students interest in science, there is still poor
performance, especially in Chemistry. In Chemistry, balancing
chemical equations and taking precautions during experiment is a
challenge to most students in Nigeria.
It has been observed that the general level of performance
of Nigerian students in chemistry subject is still not good enough.
The reasons for this poor performance were due to several factors
as identified by some authors. These factors include school
location (Ndukwu and Odinko, 2002; Odinko, 2002), practical
class (Kwale SMASSE, 2005; Bhagwan, 2005; Twoli, 2006),
attitude and performance (Hussain, Ali, Khan, Ramzan & Qadeer,
2011; Olatunde, 2009), teaching strategies (Brenner, 2004; Twoli,
2006), assessment (Beck & Earl, 2002; Black, 2002; Brenner,
2004), government interventions (KESSP, 2005; Audinos, Lairez
& Makwati 2003; Adams & Chapman, 2002) and students
characteristics (SMASSE, 2004; Twoli 2006).
Considering the importance of chemistry to humanity, the
need to develop an instrument which will reliably and validly
measure students’ ability in chemistry cannot be over emphasized
so as to improve the performance in chemistry and increase the
success rate for the courses requiring chemistry. In this case,
today’s secondary schools chemistry achievement test without any
doubt requires field test to try out new items so as to know how
difficult the item is or to spot out any inconsistency in the item in
which in turn the empirical data generated can be used to inform
which items can be used in operational form and which items
needs to be changed or abandon when setting questions in actual
operation.
This study adopts the three-Parameter Logistic Model (3PLM) of Item Response Theory in the Development and
Standardization of Chemistry Achievement Test. The choice of
three-Parameter Logistic Model (3-PLM) for this study was based
on the fact that Chemistry content as indicated in the scheme of
work graduate in difficulty i.e. from simple to complex. So, if item
discrimination is kept constant, an instrument should be able to
measure the learning progress of students in chemistry, taken
notice of the content areas.
Achievement tests are considered very important as a
measuring instrument to be used in the evaluation process and a
compatible test must be taken into consideration with the
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psychological ability of the students. In order to reduce the low
performance in achievement test in chemistry, the guessing ability
of the students must be taken into account. Despite the fact that the
item response theory are been used by test developers, attention
has not been drawn towards the achievement tests used in
secondary schools in measuring the presence or absence of
identified trait of interest, considering the precision made by the
instrument constructed most especially chemistry achievement
test. In addition, there are few studies conducted in Nigeria that
specifically looked at three parameter model of chemistry
achievement test in relation to know connection between the latent
ability a student has in answering an item. Thus, this study, was
carried out to investigate the three parameter model in answering
an item in achievement test in secondary school chemistry in
Ibadan metropolis of Oyo state.

II. LITERATURE REVIEW
Concept of Achievement Test
Achievement test has been used in different disciplines to
assess or measure the cognitive capabilities of an individual on a
particular instruction such an individual has been previously
exposed to. It is a kind of test designed to assess current or present
level of knowledge, skills, mastery or competency after a specific
course of instruction (academic area). This kind of test is often
used as an indicator of previous learning and is often used to
predict future performance (lecture note on measurement and
evaluation, 2017).
In addition, Achievement test scores are often used in an
educational system to determine the level of instruction for which
a student is prepared. High achievement scores usually indicate a
mastery of grade-level material, and the readiness for advanced
instruction. Low achievement scores can indicate the need for
remediation or repeating a course grade. The most common type
of achievement test is a standardized test developed to measure
skills and knowledge learned in a given grade level, usually
through planned instruction, such as training or classroom
instruction Achievement tests are often contrasted with tests that
measure aptitude, a more general and stable cognitive trait (Hawaii
Department of Education, 1999).
Concept of A Model Parameter
A parameter generally, is any characteristic that can help in
defining or classifying a particular system (meaning an event,
project, object, situation, etc.). That is, a parameter is an element
of a system that is useful, or critical, when identifying the system,
or when evaluating its performance, status, condition, etc
(Kpolovie, 2010, 2011; Stephanie, 2013, Georgiev, 2008).
Parameter has more specific meanings within various disciplines,
including mathematics, computing and computer programming,
engineering, statistics , logic and linguistics . Within and across
these fields, careful distinction must be maintained of the different
usages of the term parameter and of other terms often associated
with it, such as argument, property, axiom, variable , function,
attribute, etc. Statistically, a parameter is a quantity, such as a
mean, that is calculated from data and describes a population
(wikipedia).
A model parameter is a configuration variable that is
internal to the model and whose value can be estimated from data.
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They are required by the model when making predictions. Their
values define the skill of the model of researchers problem. They
are estimated or learned from data and are often not set manually
by the practitioner. They are often saved as part of the learned
model. Parameters are key to machine learning algorithms and
they are the part of the model that is learned from historical
training data. In classical machine learning literature, we may
think of the model as the hypothesis and the parameters as the
tailoring of the hypothesis to a specific set of data. Often model
parameters are estimated using an optimization algorithm, which
is a type of efficient search through possible parameter values
(Kpolove,2016).
Concept of Item Response Theory
Item response theory is generally claimed as an
improvement over classical test theory (CTT). For tasks that can
be accomplished using Classical test theory, item response theory
generally brings greater flexibility and provides more
sophisticated information. Some applications, such as
computerized adaptive testing, are enabled by item response
theory and cannot reasonably be performed using only classical
test theory. Another advantage of item response theory over
classical test theory is that the more sophisticated information item
response theory provides allows a researcher to improve the
reliability of an assessment .Among other things, the purpose of
item response theory is to provide a framework for evaluating how
well assessments work, and how well individual items on
assessments work. The most common application of item response
theory is in education, where psychometricians use it for
developing and designing exams, maintaining banks of items for
exams, and equating the difficulties of items for successive
versions of exams (for example, to allow comparisons between
results over time), (Hambleton and Jones,1993, Ojerinde, 2013).
According to, Thorpe and Favia (2012) describe item
response theory (IRT) as a collection of measurement models that
try to explain the connection between observed item responses on
a scale and an underlying construct. IRT models are mathematical
equations that specifically describe the association between
subjects’ levels on a latent variable and the probability of a
particular response to an item, using a non-linear monotonic
function (Hays et al., 2009). As a measurement theory IRT aids to
develop an educational measurement scale that has ratio scale,
sample independent attributes and students’ ability reported on
both item and total instrument levels (Ani, 2014). IRT makes it
possible to estimate and interpret item statistics referred to as
parameters. In IRT, parameters of the persons are invariant across
items, and parameters of the items are invariant in different
populations of persons. Thus it brings greater flexibility and
provides more sophisticated information which allows for the
improvement of the reliability of an assessment (Ani, 2014).
Item parameters in IRT are estimated directly using three
logistic models instead of proportions (difficulty or threshold) and
item-scale correlations (discrimination) (Adedoyin and Mokobi,
2013). In one-parameter logistic (1PL) model, items are only
described by a single parameter in terms of location or difficulty
(b) while the slopes (discrimination) are held constant. The twoparameter logistic (2PL) model not only checks for the item
difficulty but also assess each item’s level of discrimination
between high and low ability students while the three-parameter
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logistic (3PL) model adds a third item parameter which is called
pseudo-guessing parameter that reflects the probability that an
examinee with a very low trait level will correctly answer an item
solely by guessing. This according to Ani (2014) implies that
students can through guessing answer an item correctly in an
achievement test.
Item response theory ( IRT) (also known as latent trait
theory, strong true score theory, or modern mental test theory ) is
a paradigm that is conceptual framework for the design, analysis,
and scoring of tests , questionnaires, and similar instruments
measuring abilities, attitudes, or other variables. It is a theory of
testing based on the relationship between individuals'
performances on a test item and the test takers' levels of
performance on an overall measure of the ability that item was
designed to measure. Several different statistical models are used
to represent both item and test taker characteristics. Unlike simpler
alternatives for creating scales and evaluating questionnaire
responses, it does not assume that each item is equally difficult.
This distinguishes item response theory from, for instance, Likert
scaling, in which " All items are assumed to be replications of each
other or in other words items are considered to be parallel
instruments" . In comparism, item response theory treats the
difficulty of each item (the item characteristic curves, or ICCs) as
information to be incorporated in scaling items.It is based on the
application of related mathematical models to testing data
(Birbanum,1968).
Furthermore, Item response theory is based on the idea that
the probability of a correct or keyed response to an item is a
mathematical function of person and item parameters . The person
parameter is construed as (usually) a single latent trait or
dimension. Examples include general intelligence or the strength
of an attitude. Parameters on which items are characterized
include their difficulty (known as "location" for their location on
the difficulty range); discrimination (slope or correlation),
representing how steeply the rate of success of individuals varies
with their ability; and a pseudo-guessing parameter, characterizing
the (lower) asymptote at which even the least able persons will
score due to guessing (for instance, 25% for pure chance on a
multiple choice item with four possible responses). In the same
manner, Item response theory can be used to measure human
behaviour in online social networks. The views expressed by
different people can be aggregated to be studied using item
response theory. Its use in classifying information as
misinformation or true information has also been evaluated
(Hambleton etal,1995).
The conceptual basics, assumptions, and expansion of the
basic premises of classical test theory have paved way for the
construction of some outstanding psychometrically sound scales
in the measurement practices of educational bodies in Africa; This
is owing to the simplicity of interpretation which can usually be
applied to testees achievement and aptitude test performance.
Despite the popularity of classical item statistics as a fundamental
part of standardized testing and measurement framework, it is
fraught with many shortcomings. Among these are the values of
standard item parameters that are not invariant across groups of
test takers that vary in ability. The invariance characteristic of item
parameters demands that the estimate of the parameter of an item
across two or more groups of population that vary in ability must
be the same (Emekene,2016).
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Item response theory is a model which expresses the
probability of the relationship between an individual’s answering
an item and the underlying latent trait often called ability measured
by the instrument. In IRT, the true component is defined on the
latent variable of interest rather than on the test, as in the case in
classical test theory. Item response theory entails three
assumptions (Bomo,2015).
1. A unidimensional trait
2. Local independence of items;
3. The response of a person to an item can be modeled by a
mathematical item response function (IRF).
Guessing parameter
In educational testing literature, guessing is presumed to
occur when a test taker does not absolutely know the correct
response but still tries to arrive at the right answer (Hutchinson,
1991; Maris, 1995; San Martin et al., 2006). There are several
ways to conceptualize the process for problem solving and
guessing and they revolve around the question of whether the
guessing process(GP) comes before or after the problem solving
process(PSP).What is commonly found in the literature is the
presumption that the guessing process is based on knowledge1 that
is insufficient to complete the problem solving process
successfully. In this conceptualization, the degree of
incompleteness of knowledge would be associated with a testtaker’s proficiency being measured, so the GP becomes the
interaction between test taker and item. Lord (1974) noted that cparameter estimates were often smaller than the value that would
result if a test taker guessed completely at random—probably
because low-proficiency test takers were likely to exhibit a pattern
of choosing attractive but incorrect choices. Taking this line of
conceptualization a step further, San Martin et al. (2006) came up
with the one-parameter logistic model with ability-based guessing,
or1PL-AG model, where the interaction between a person’s
proficiency and guessing was taken into account. Interpreting the
c parameter as an interaction between examinee and item rather
than as one of item properties is problematic, however, because aand/or b- parameters cannot be viewed purely as item properties—
a- and b-parameter estimation is inseparable from c-parameter
estimation.
In theory, the item parameters of the 3PLM are independent
of one another and independent of a person’s proficiency in the
mathematical forms of the response models. But, when it comes
to the parameter estimation procedure and the maximum
likelihood algorithm attempts to find IRF best fitting to response
data, the effect of person’s proficiency on the c parameter
estimates would influence the other item parameter estimates, as
well.

III. RESEARCH QUESTIONS
1.
2.

3.

To what extent do the items of chemistry test obey item
unidimensionality assumption of IRT framework?
To what extent do the items of chemistry achievement
test obey item local dependence assumption of IRT
framework?
What is the item difficulty and item discrimination
parameters estimated by IRT?
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4.

What is the best available items for the final operation
form in chemistry achievement test on the basis of criteria
set for IRT framework?

Research Design
A survey design was adopted for this study. Survey design
was on relative elements of the population with common attributes
which were chosen with a view to representing the entire
population. Moreover, the outcome of the study and selective
group was adequate and sufficient which was used as a basis for
generalization. The survey method paved way for the researcher
to make use of questionnaire. Descriptive analysis was used to
analyze the data generated from demographic characteristics of
respondents while correlation analysis was used in order to capture
in a preliminary manner, the nature of relationship between the
variables. This design was considered appropriate for the elicited
responses from the respondents which enhanced the systematic
investigation of the three parameter model of chemistry
achievement test in secondary school in Ibadan metropolis, Oyo
State, Nigeria.
Population
The population of this study consisted of all public
secondary school students in Ibadan Metropolis of Oyo State.
Sample and Sampling Techniques
The sample for the study comprised two hundred and fifty
(250) public secondary school participants selected by stratified
and simple random sampling procedures. There are 5 local
government areas in Ibadan metropolis, Nigeria. Five public
secondary schools were selected from each of the 5 local
government areas. This makes a total of 25 public secondary
schools randomly selected in Ibadan Metrolis of Oyo State. Ten
Chemistry students were stratified from each selected public
secondary schools.
Instrument
The research instrument that was used in the study was
“Secondary School Students Chemistry Achievement Test
(SSSCAT)”. The instrument was a 30-items multiple choice
chemistry achievement test, which was developed by the
researcher. The instrument contains 30-4 options multiple-choice
test which was developed using SS1 Chemistry Syllabus and the
instrument was dichotomous. The number of options was
maintained at four to give the probability of selection of a key
(correct answer) by mere guess as one-fourth or 25 per cent. By so
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doing, this has reduced the burden (difficulties) on the researcher
in providing options for items in the study. A test blue print and
table of specification showing topics and number of items per
cognitive level was prepared by the researcher. The table of
specification was used as guide to develop a specific number of
multiple choice test items to cover the various levels of Bloom’s
taxonomy of cognitive objectives.
The instrument was subjected to both content and face
validation in order to estimate the psychometric properties of the
instruments. The instruments was subjected to the scrutiny by the
experts in Science and Technology Education Department and
Institute of Education, University of Ibadan for content and face
validity before final administration to the respondents.
The reliability of the items was established by conducting a pilot
study on students in the schools that were not included in the
sample. The complete instrument was tested through Kuder
Richardson method and the reliability was ensured with
coefficient of 0.84 before the final copy was produced. The result
of reliability coefficients of each factor was used after the
necessary modification of the research instrument before final
administration to research.
Data Analysis
The instrument administered was retrieved, counted and
crosschecked to determine attrition rate then coded before
analysis. Demographic variables of respondents was analyzed by
percentage distribution and frequency counts. Statistical analysis
was carried out using polychoric correlation coefficient and
JMetrik analysis.

IV. RESULTS
Research Question One
To what extent do the items of chemistry test obey Item
unidimensionality assumption of IRT framework?
To answer this research question, factor analysis was to be
computed using SPSS version 24, but it was impossible to conduct
a factor analysis in the initial because of high number of redundant
items which generated factorability error. To resolve this an itemtotal correlation was done to remove redundant items; which
discovered 20 redundant items. This implies that Chemistry
achievement test did not satisfy the criteria for item
unidimensionality. To further justify the number of factor loading
extracted a screen graph was plotted.
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Figure 1 showing the screen plot revealed that based on the
first elbow (first line brake), items of the Chemistry achievement
test cannot load on one factor but on two factor having the
eigenvalue above 1.0 in view. The scree-plot suggested that
Chemistry achievement test items loaded on two component
which did not satisfy the criteria for unidimensionality criteria of
the item response theory (IRT).

755

Research Question Two
To what extent do the items of chemistry test obey Item
local dependence assumption of IRT framework?
To answer the second question on IRT criteria for local
dependence. A polychoric correlation was done using LISREL
version 8.80.

Table 1: Polychoric Correlation of 30items of the Chemistry achievement test
Items
1
2
3
4
5
+
27
28
29
30

1
1.00
.00
.00
.00
.00

2

3

4

5

+

1.00
.360**
.110
.170*

1.00
.018
.095

1.00
.341**

1.00

.00
.00
.00
.00

.434**
.282**
.285**
.453**

.225**
.028
.123
.195*

.087
-.124
-.157*
-.006

-.057
.005
-.168*
.010

27

28

29

30

1.00
.391**
.307**
.593**

1.00
.494**
.351**

1.00
.411**

1.00

+

Table 1 reveals the polychoric relationship that exist among
the 30 items of Chemistry achievement test. From Item 1, there are
49 items correlation coefficients; that is, it correlated with item 2,
item 3, item 4 and so on up to item 30. Table 2 further presents the
summary of frequencies of the observed polychoric correlations
among the 30 items.
For instance item 2, there were 47 correlation coefficients
in that it correlates with items 2, 3, 4, and so on up to items 30.

Among the 47 correlation coefficients, 11 have values that are less
than or equal to 0.099; 17 have values that are less than or equal
to 0.199, and have also values that are less than or equal to 0.299
and so on. The table presents the polychoric correlations between
item 2 and 3, 4, 5, …..30. The tables explains the inter-correlation
between other preceding items and the correlations with the
subsequent items. In all there were 900 correlations coefficients.
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Table 2: Summary of Polychoric correlation coefficients among the 30 items
Item

<0.099

<0.199

<0.299

<0.399

<0.499

>0.500

1-30
2-30
3-30
4-30
5-30
6-30
7-30
8-30
9-30
10-30
11-30
12-30
13-30
14-30
15-30
16-30
17-30
18-30
19-30
20-30
21-30
22-30
23-30
24-30
25-30
26-30
27-30
28-30
29-30
30-30
Total
Percentage

-11
21
15
13
10
17
20
19
19
15
13
14
17
13
11
14
13
17
17
13
11
12
11
10
9
12
7
6
6
120
39.92%

-17
12
16
21
18
16
9
10
9
14
12
10
12
13
13
12
11
8
7
7
6
5
8
8
8
6
6
8
7
100
35%

-10
9
6
6
8
9
7
3
5
4
7
3
5
5
5
4
5
4
3
2
6
6
4
4
3
4
3
3
6
109
15.75%

-4
3
5
2
4
1
3
4
3
2
1
5
1
2
1
1
1
1
2
1
4
2
1
1
1
1
2
73
6.1%

-4
1
3
---1
1
1
1
2
2
1
1
4
1
1
1
43
3.6%

-1
-----1
----------------------2
0.16%

Out of 900 correlations among the 30 items, 120
(representing 39.92%) have polychoric correlation coefficient
equal or less than 0.099; 100 (representing 35%) have polychoric
correlation coefficient equal or less than 0.199; 109 (representing
15.75%) have polychoric correlation coefficient equal or less than
0.299; 73(representing 6.1%) have polychoric correlation
coefficient equal or less than 0.399; 43 (representing 3.6%) have
polychoric correlation coefficient equal or less than 0.499; 2
(representing 0.16%) have polychoric correlation coefficient equal
or less than 0.500. Considering the rule of thumb associated with
correlation effect size (when r= 0.3-0.44 it is called moderate
correlation and when r= 0.5 upward is large correlation) the
percentage of significant correlations ranging between 0.3-0.5 (i.e

No of
Correlati
on
-27
26
25
22
20
23
21
37
37
35
34
34
35
33
30
32
30
31
29
28
25
28
25
23
21
23
17
20
19
900
100%

6.1%-0.16%) is very small. Therefore Chemistry achievement test
displayed poor local dependence since the items of the scale refuse
to display strong correlation value within itself.
Research question 3: What is the item difficulty and item
discrimination parameters estimated by IRT?
To answer the question 30-items on Chemistry achievement
test were subjected to analysis using JMetrik. As a result of the
model fit assessment conducted, the item fitted 3-PL model the
most because this model provided the least -2 log likelihood. The
3PL for IRT respectively. Table 4.4 presents these statistics. The
IRT, brepresents the difficulty parameter, a represents the
discriminating parameter and c represents the guessing factor.

Table 3: Item Parameter Estimate Summary for IRT models on 30-items of Chemistry achievement test.
Item No
1

IRT
C
1.00

A
1.01

B
-0.54
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2
0.07
1.76
-0.42
3
0.15
1.85
0.47
4
0.26
0.47
-0.01
5
0.50
0.68
-1.63
6
0.50
0.58
-1.73
7
0.01
0.82
29.54
8
0.25
1.77
-0.39
9
0.20
2.19
1.81
10
0.04
1.35
5.96
11
0.50
0.91
-2.19
12
0.12
2.03
0.67
13
0.50
-0.73
-0.33
14
0.50
0.60
-1.84
15
0.50
0.85
-1.95
16
0.24
0.07
-2.95
17
0.01
0.82
29.54
18
0.50
0.14
-0.98
19
0.23
0.49
-0.72
20
0.29
1.86
1.21
21
0.79
0.72
0.20
22
0.21
2.29
2.10
23
0.16
2.38
2.13
24
0.25
0.25
-0.43
25
0.22
0.42
-1.11
26
0.25
0.23
2.15
27
0.50
0.78
-0.88
28
0.50
2.11
2.23
29
0.25
1.64
-1.00
30
0.77
1.76
-0.12
Items on bold are abnormal items
Table 4.4 reveals the IRT framework five items (7, 11, 17) displayed extreme values on difficulty and the discrimination index
Research Question 4:
On the basis of the criteria set for IRT framework (Model fit and test item function assessment) which and how many of the
items survived under IRT framework?
To answer the research question, table 4.4 was reproduced in table 4.5 (see the preceding sections). Looking at the right hand
column of the table where IRT statistics are presented, the items that survived the set criteria are rated as being good (see remark
column).
Table 4: Item Parameters estimates and Survived Items
Item No
1
2
3
4
5
6
7

IRT
A
1.01
1.76
1.85
0.47
0.68
0.58
0.82

B
-0.54
-0.42
0.47
-0.01
-1.63
-1.73
29.54

Remark
Good
Good
Good
Good
Good
Good
Poor
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8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1.77
2.19
1.35
0.91
2.03
-0.73
0.60
0.85
0.07
0.82
0.14
0.49
1.86
0.72
2.29
2.38
0.25
0.42
0.23
0.78
2.11
1.64
1.76

-0.39
1.81
5.96
12.19
0.67
-0.33
-1.84
-1.95
-2.95
29.54
-0.98
-0.72
1.21
0.20
2.10
2.13
-0.43
-1.11
2.15
-0.88
2.23
-1.00
-0.12
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Good
Good
Good
Poor
Good
Good
Good
Good
Good
Poor
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Column 3 of the table 4 presents the assessment of items based on the information each of them contributes to the overall information
supplied by the whole test. This assessment requires looking at the test information function (TIF) produced for the 30 items.

From the test information function, items whose difficulty
level fall between -0.9 and 3.0 were good and selected while items
whose difficulty parameter fall outside of the range were poor and
were removed from the items. There were 3 items in this category.
The items include: 7, 11, 17. Therefore 25 items survived the IRT
framework criteria out of 30 items of Chemistry achievement test.

V. DISCUSSION OF FINDINGS
Research question one examined the extent do the items of
chemistry achievement test obey the unidimensionality
assumption of IRT framework. The result showed that chemistry
achievement test did not satisfy the criteria for item
unidimensionality. This is an implication that chemistry test was
not driven by one factor; meaning that it was not testing one thing.
This can go a long way in affecting the IRT framework because
the first assumption is bridged. The result of this study partially
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corroborated Wise and Sundre (2003) who found similar
reliability coefficients for different degrees of motivation filtering.
Conversely, findings from Wise,Wise and Bhola (2006) showed a
simultaneous decrease in the internal consistency coefficients and
the corresponding standard error of measurement.
Research question two examined to what extent the items of
chemistry test obeys item local dependence assumption of IRT.
The result revealed that from item 1, there are 49 items correlation
coefficients; that is, it correlated with item 2, item 3, item 4 and so
on up to item 30. Considering the inter -correlation between other
preceding items and the correlations with subsequent items, there
were 900 correlations coefficients. In the 900 correlations , the
following are the polychoric correlational coefficient equal or less
than 0.099 (for 120 correlations), 0.199 (f0r 100correlations),
0.299 (for 109 correlations), 0.399 (f0r 73 correlations), 0.499 (for
43 correlations), 0.500 (for 2 correlations). considering the rule of
thumb associated with correlation effect size, the percentage of
significant correlations ranged between 0.3-0.5 (6.1%-0.16%) and
it is very small, meaning that chemistry achievement test
displayed poor local dependence since the items of the scale refuse
to display strong correlation value within itself and this suggest
that chemistry achievement test to some extent satisfy IRT
framework. The result of the findings partially corroborated with
that of Wingersky, Barton and Lord (1982).
Research question three examined the item difficulty and
item discrimination parameters estimated by IRT. The result
revealed that item difficulty ranges between 0.33-0.6 (3.0%-92%).
By implication the range of examinees that got the items correctly
are between 33% to 66%. Considering the criteria for IRT
difficulty index which ranges from (-00 to +00) (baker, 2001),
therefore 18 items are considered to be easy and 10 items are
considered to be difficult while two of the items shows extreme
values of difficulty. The result of the findings on the IRT
discrimination index column. Following the criteria for difficulty
index which ranges from 0.2 above. Six of the items do not show
good discrimination values with poor discrimination power . The
result of this findings corroborated Adedoyin and Mokobi (2013)
who reported that the discriminations value for a good test items
ranges from 0.5 to 2. The result also corroborated that of Baker
(2001) who reported that the difficulty values usually are in the
range of -3 to +3.
Research question four stated that on the basis of criteria set for
IRT framework which and how many of the items survived under
IRT framework. The result showed that based on stated criteria for
item response difficulty and discrimination index, 3 items were
considered poor. Considering the item response difficulty and
discrimination index 3 items were considered poor, these are item
(7,11, 17). Therefore 27 items survived the item response
framework criteria out of 30 items of Chemistry achievement test.
IRT reduces excessive variance in test items through the Item
information curse with respect to testees trait. This result partially
corroborated previous research which showed that response
latency can be useful in measuring both examinee effort in the test
(Wise & Kong, 2005) and the effort received by items (Wise,
2006). Additionally, Wise and DeMars (2006) used an effort
moderated IRT model based on response latency to consider
examinee behavior and were able to better estimate both person
and item parameter estimates.
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VI. CONCLUSION
Based on the findings obtained from the study, it can
be concluded, therefore, that the item of chemistry achievement
test cannot be loaded on one factor despite all the efforts to do so.
It can also be concluded that the items of chemistry achievement
test survived under IRT framework, meaning that it fitted the three
model parameter to certain extent. Also based on the findings, it
can be concluded that the discrimination and difficulty parameter
have a level of comparability.

VII. RECOMMENDATIONS
As a result, the following recommendations are proffered for
improving the quality of tests used for educational and
psychological researches, namely:
1. IRT should be used in test development processes as
it enhances the validity and reliability of tests which
provides quality assurance in measurement.
2. Using the three parameter model will greatly improve
characterization of items, item selection, and in turn lead
to improved measures which are the aim of test
developers.
3. Test developers can bank on time-tested IRT item
parameter methods to establish item difficulty and item
discrimination characteristic of items.
4. Collaboration of government and non-governmental
agencies to fund research and also provide a more
conducive
research
enhancing
supports
and
environments for further findings and finally researchers
and scholars are called upon to corporatelycohabit
research finding(s) with the western research so as to
promote adaptation and acceptance across the world. In
conclusion, the study has shown a positive significance
to criterion related (predictive) validity when subjected
to an exploratory factor analysis.
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Abstract: Modern day classroom is the busiest and event-driven destination for the learners, where they remain engaged and
involve every single moment either in getting new lessons from classroom teacher or their motivational works or talks. As per the
role of classroom teacher in modern day scenario is concerned, it is very specialized and directed. Each one is devoted for one
particular subject or topic. In language and literature classroom, the picture offers many levels of cognitive workings of the
learners’ mind. A teacher, who is dedicated in literature classroom, teachers the subject, but automatically language learning
instruction and motivation come in the due course. Whether in arranged or casual condition the teacher is convinced with the
fixed belief that a learner can best swallow the textual and subject knowledge, having sufficient mastery in the relevant language.
This research article will readdress if classroom level motivation for Second Language Acquisition can further be extended at the
follow up program. The investigation will also get an idea if motivation and follow up motivation program are good enough to
prolong the interest level of the language learners. The investigator is also trying to get an air if this classroom level motivation be
lifted at follow up level, and if this follow up motivation can be sustained for long.
Key Words: Classroom Level Motivation, Follow up, Second Language Acquisition, Sustained Interest
Introduction:
Second Language Acquisition is the most widely used word of the last four or five decades. Several studies are conducted to
cultivate more substantial knowledge in the respective field. Such studies reveal that Second Language Acquisition can take place
in the schools, colleges, universities, clubs, pub-houses and streets (Macaro, 2010). One learns the Second Language with
friends, relatives and other family members. The course second language acquisition is not smooth and linear. There appear many
hurdles in the way. As a result, learning atmosphere is as important as the learning itself. The second language acquisition
introduces the obstacles which are of two kinds: external and internal. The external factors involve the issues like influence of
native language, cross-linguistic effects, age, learning atmosphere etc. whereas the internal factors are also variegated such as
aptitude, attitude, motivation, metacognition and cognition, ability to handle cross-linguistics influence etc. The investigator of
the study has decided to go with motivation of Second Language Acquisition and its follow up in normal classroom condition.
The investigator is also well-equipped with the modern day classroom which is always prone to become multicultural in
landscape. The challenges of such classroom are many. Still, motivation is vouchsafed as an important factor in Second Language
Acquisition. The intervening effect of mother tongue is a significant complication in Second Language Acquisition. The matrix
gets more complicated if the classroom offers multicultural ambience. The intervening or overlapping effects of the mother
language of the learners emerge as one crucial aspect of cross-linguistic effects. In such a situation, the role of teacher and the
approaches of the second language learners really become very relevant field for exploration. The investigator of the study aims
to get an idea how motivation and its follow up really works in Second Language Acquisition in multicultural classroom situation
with cross-linguistic overlapping.
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Defining Motivation and its Follow Up:
MacMillan Dictionary (2019) defines motivation as “a feeling of enthusiasm or interest that makes you determined to do
something”. Gardner (1985) explained motivation as “combination of efforts plus desire to achieve the goal of learning language
plus favourable attitudes toward learning the language”. Mukherjee (2009) cited motivation as an urge “which is created because
of the absence of something desirable for the organism”. Leaver et al. (2005) note that motivation is behind all the choices you
make and everything you do. They classified motivation as intrinsic and extrinsic. They also accepted the overlapping tendency of
the two. It may be that one cannot make the proper timing when these overlap one another. As their observation goes, motivation
emerges as an extrinsic in nature like other aspects. They noted that “extrinsic motivation has to do with doing something for such
‘outside’ reasons as money, job requirements, or passing a test”. Loewen and Reinders (2011) defined motivation as
“psychological construct that refers to the desire and incentive that an individual has to engage in a specific activity”. They further
note that “in the study of Second Language Acquisition, motivation has been considered as an important area of investigation
because it has been assumed that increased motivation will result increased learning”. Emmons and King (1988) pointed a
notable aspect of motivation. They claimed motivation as “force underlying pattern”. They further quote motivation as “an
interest in recurrent pattern”. This recurrent pattern keeps its flow through proper impulses and strategical approach. For the
present study, the investigator has thought it proper that follow up programme for motivation is the best and effective strategical
approach that classroom teacher can arrange without facing much hazards and expense. A teacher, in a classroom situation, can
address the issues of follow up programme in the most explicit terms. In this present study, the researcher only counts the
classroom level motivation and the follow up of the same motivation by the classroom for the second language acquisition of the
learners. The researcher of the study will remain equally watchful to factors that contribute spontaneously in second language
acquisition and follow up programme in teacher-controlled classroom. Follow up programme directs task and next day follow up
activities. These also involves issues like task, next day follow up, determination to carry the same, proper decision making, realtime observation of the progress in task and real-time exit from the same. According Jill Baker (2012), follow up offers a
regulatory authority. In this present study, the classroom teacher is going to execute all these formalities to conduct accurate
follow up of the motivation for second language acquisition.
Significance of the Study:
Second Language Acquisition is now the practical need of the hour irrespective of gender and demographical diversity. Though it
begins at home, the systematic acquisition of the second language becomes possible at our educational institution. While pursuing
particular courses, this systematic acquisition process remains on. Along with day to day progress of the study the learner
cultivates new vocabulary and newer syntactic structures. The speed of second language acquisition largely varies depending
upon the various factors like individual difference, environmental effects, socio-economic condition and metacognitive practices.
Classroom Level Motivation and Follow Up are the most effective individual differences that really contribute to the smoother
acquisition of second language along with their parallel learning of the subject knowledge. The researcher of the study is a teacher
of English Literature at P.G. level. After the observation of long seven years, the researcher has decided to put the matter in black
and white through systematic procedure. The researcher hopes that his observation and proper understanding of the problem will
help him to suggest the learners so that they get much quicker in cultivating fluency in the second language.
Objectives of the Study:
Any kind of rational query must proceed with some objectives in the mind. The researcher has the following objectives for the
current investigation:
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To get an idea of the motivation that the learners receive in ordinary classroom situation.



To explore if classroom level motivation can be extended as follow up program for engaging the mind of learners in
Second Language Acquisition.



To examine if the classroom level motivation and follow up program can prolong the interest level of the learners for
Second Language Acquisition.



To explore the possibility if this interest can be sustained for long and can be redirected for flawless Second Language
Acquisition.



To understand the need of the learners so that they can avail true class level motivation.



To develop some suggestions that would enable learners to acquire second language in quicker span of time through
proper classroom level motivation.

Research Questions:
The researcher has designed some questions for the smooth conduction of the study:
i.

Does modern day classroom centric teaching habit develop any motivation for the language learning among the learners?

ii.

Is the assigned classroom teacher transforming his role from teacher to motivator that would create enthusiasm among
the learners?

iii.

Is the classroom centric reading habit becoming a follow up kind of mind set up for the learners that makes them feel
safe and confident about Second Language Acquisition?

iv.

Can this classroom generated motivation be prolonged ?

v.

Can this classroom inspired motivation and its immediate follow up effect be sustained?

Review of Related Literature:
In their study Carrio-Pastor and Mestre(2013) highlighted that motivation plays a pivotal role in determining the needs and
expectations of the language learners. The study further showed that the students after due motivation displayed the strongest urge
for target language. Alizadeh (2016) pointed that motivation of the learners can go up and down depending on the context of
language learning. They also mentioned that motivation can enhance the language learning skills of the learners and teachers can
play decisive role in motivating the learners through skill development. Mahadi and Jafari (2012) revealed that teachers and
lecturers can pay adequate attention in exploring the personality of language learners. They also highlighted that character
exploration and personality moulding can prove as one of the decisive factors behind language learning motivation of the
students. Oxford and Nyikos (1989) reported that motivation functions as an indicator of the strategy use by the second language
learners. Schmidt et al. (1996) revealed that instrumental motivation was so strong among the Egyptian language learners who
expectancy was high and determination was incorrigible. Bernaus (1995) reported that teacher has significant role in motivating
the second language learners. The study also pointed that there is significant correlation between the motivation of students and
their foreign language learning. Gomleksiz (2001) conducted a study on second language acquisition and role of motivation. The
investigator reported that motivated learners are more successful in second language acquisition that the learners who received no
such motivation. Liu and Wang (2017), in their study on “Motivation, Learning Strategies, and Language Competency in a
Technology Facilitated Chinese as a Second Language Classroom”, noted that motivation and learning strategies are positively
related. Saito et al. (2017) conducted a longitudinal study on the relationship between motivation and late Second Language
Speech Learning in Classroom Settings. The study revealed that the students who were motivated for a long term goal showed
strongest level of motivation in Second Language Speech Learning.
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Research Methodology:
Population of the Study:
The researcher, during the designing of the study, has categorically has chosen a segment of mankind, which is known as
population. Any research output cannot be separately treated from target group. All the P.G. students of Sidho-Kanho-Birsha
University of West Bengal are considered to be population of the study.
Sample and Sampling:
Research problem is always related to a large population. The aim of a research is to reach at a generalized finding that would be
applicable to the large population chosen earlier. Researcher does not get adequate time to collect all the empirical evidences of
the entire population. Hence, sampling is the easiest tool that researcher looks for. A sample is a small section of the population. It
is generally believed that sample is the representative sub-group of the population. In the present study, the researcher has chosen
to go with 100 P.G. students of Sidho-Kanho-Birsha University of West Bengal, who has chosen business English as their open
elective subject.
Development of the Tools:
The investigator of the study has developed a record card to track the various activities of the participants like Attendance, Note
Taking, Classroom Interaction, Task-based Approach, Outside Classroom Interaction, Flexibility shown for Correction,
Additional Queries to Consult Relevant Book. Attendance was seriously taken in count as a mark of seriousness on the regularity
of the participants. Note Taking during the motivation is another important dimension of the follow up program that would denote
serious and effective cognitive involvement of the participants. Classroom Interaction was also recorded as a part of verbal
participation of the learners. Task-based Approach indicates the level of curiosity of the learners to work out a problem regarding
their second language acquisition. The investigator also made a note on Outside Classroom Interaction of the second language
learners on relevant subject. The researcher also maintained a record on Flexibility shown for Correction by the second language
learners during motivational sessions. Lastly, the investigator also maintained a note on Additional Queries to Consult Relevant
Book for second language acquisition.
Data Collection Procedure:
Various activities of the participants like Attendance, Note Taking, Classroom Interaction, Task-based Approach, Outside
Classroom Interaction, Flexibility shown for Correction, Additional Queries to Consult Relevant Book are recorded for six
successive weeks before and after the motivational sessions. A monitoring sheet was also maintained to record the all important
aspects of study.
Analysis and Discussion:
The investigator of the present study maintained a monitoring sheet. The close examination of the monitoring sheet shows that
attendance in the second language motivation class was increasing when it was carried for six weeks. The attendance of female
students was noticeable higher than their male counterparts. The reason behind the absentia of the male students in the second
language motivation class may that same teacher was the doing similar kind of work out. It may that they generally receive
second language learning motivation from their other classes. When individually approached, the female learners asserted that
they regularly attend the second language motivation class because this will bring fluency to their utterance and it will also boost
their career opportunities. The monitoring sheet and randomly taken individual interview disclose that the sincerity of the female
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learners is higher than male in regard to second language motivation. The investigator of the present study maintained a note
throughout this entire six weeks second language motivation class. The second important thing that was taken into count was note
taking of the second language learners in the classroom level motivation scenario. In the first week of the classroom motivation
regarding second language acquisition, almost majority of the learners were busy in note taking. This continued even for second
and third of the motivation. In the final week of the motivation, learners were busy in listening the classroom level motivational
utterances, but they were not taking notes. This can be because of their increasing confidence and enthusiasm.
Classroom Interaction of the learners was also recorded on the regular basis. In the first two weeks of the second language
motivation class the learners remained callous and passive listener. They did not ask much. May be they did not have the courage
ask or interrogate. In the succeeding weeks the learners were getting interested about the second language. They were asking
questions even the inside classroom situations. In this case also, the participation of the female learners was noticeably higher
than male. The outside classroom interaction is another aspect that investigator kept in record. The interaction of male students
was higher in outside classroom scenario. The reason may be to save the self-esteem. Some hesitation works among the male
students. The thing that they did not ask in classroom scene, they asked the same outside the classroom at ease. In regard to inside
and outside classroom interaction, the students who opted English as major were the majority. The students of other subjects like
Mathematics, Physics and Chemistry did not approach the classroom teacher in either condition.
Task-based Approach and Flexibility shown for Correction were two important dimensions of this study. The observation of the
six successive shows that majority of the learners in second language motivation class were very sincere and serious in regard to
their classroom task. They sincerely endeavoured to follow the instruction of the assigned teacher, and took notes. During
evaluation of their tasks, they showed enough flexibility for correction. They displayed their enthusiasm for self-rectification. In
this case, their approach was really praiseworthy and noticeable. Lastly, Additional Queries to Consult Relevant Book was the
final issue that was studied seriously. The learners in the second language motivation classroom displayed huge enthusiasm for
list books and purchasing these for the self-improvement. The most important finding of the study is the flexibility of the learners
for self correction. They were fully dedicated for correction and the improvement of their second language. The enthusiasm
shown by the learners for book recommendation by the assigned teacher was an indicative of their growing enthusiasm for second
language learning through self correction and self learning.
Conclusion:
In hindsight, the study regarding second language acquisition and its research in classroom-based condition would open up many
such possibilities. The present study shows that motivation in classroom situation has emerged as one of the major individual
differential factors of second language acquisition. The degree of motivation that each learner received is largely different from
one learner to another. Simultaneously, other related factors also came into function like their individual goal in life, professional
awareness of their career, level of sincerity for second language learning etc. As this study was conducted in classroom scenario
on regular and weekly basis, this gave the investigator to note each silent and related factor of second language acquisition. The
study also creates an opportunity for the investigator to identify the slow motivated or less motivated second language learner. In
the normal classroom condition, the investigator-teacher has scope to invite curing strategy for the less motivated learners. The
greatest benefit of such classroom centric study is that the teacher investigator can show essential flexibility keeping the needs of
the second language learners.
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Abstract- Natural ecosystems such as corals, mangroves are fundamental life support system without which human civilization cannot
exist. Ecosystem has 3 major functions such as, Bio geographical, Ecological, and Anthropogenic. Mangroves are global ecosystems of
which function includes storage of water, biological productivity, biogeochemical transformation, habitat for flora and fauna. The
mangrove ecosystem provides goods and services to the local community and other communities all over the world. It also includes
shoreline protection from storm and flood. These functions are called as indirect use value according to economist. Ecosystems are
natural capital stock which can provide goods, provide erosion control, and recreational activities. In this study four objectives are taken
into consideration. For this, questionnaire survey was conducted and 170 households were chosen from six villages. Dependency of
community on mangrove delta is observed in two scales i.e. Occupation status of local community and fuel use pattern respectively. In
this study human wildlife conflict and attitude of local community towards the conservation of mangrove was also observed. Techniques
and simple statistics were used to analyze the data to derive a logical conclusion. This study reveals that fisheries is the major occupation
and source of income for local people and for fuel most people are dependent on cow dung, coconut leaves and firewood collected from
forest. This study shows a preliminary baseline data about local people dependency on mangrove forest and implies that community
involvement should be carried out to achieve a sustainable mangrove conservation goal.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------Index Terms- Mahanadi mangrove delta, Livelihood, Human wildlife conflict, Conservation
-----------------------------------------------------------------------------------------------------------------------------------------------------------------INTRODUCTION
Mangroves are coastal vegetation found in river delta and coastline of India (Day et al., 1987). Their growth can only be
possible in the intertidal zones with salinities. They are the habitats for many marine flora and fauna that grow well in the
estuarine areas (Selvam et al.,2010). The leaves of the mangrove trees are highly nutrient rich. It is a detritus based ecosystem
so it is highly productive and maintains both terrestrial and aquatic environment. Mangrove wetland has many uses that
performs number of ecological and economical functions to sustain biodiversity and gives livelihood security to coastal
communities (Kathiresan and Bingham, 2001). Mangrove ecosystem act as natural barrier against cyclonic storms, are habitat
for sport and commercial fisheries. It prevents soil erosion, facilitates nutrient such as nitrogen and sulfur cycling (Alongi 1994;
Holguin et al. 2001; Rojas et al. 2001). It is also a global carbon sink. It is the adobe for many birds, estuarine crocodile and
various other fauna (Ong, 1995) due to high leaf production, leaf fall and rapid breakdown of the detritus (Aksornkoae, 1986).
The economic value of mangrove wetland is they provide timber, poles, posts and firewood, they provides non timber forest
products such as fodder, honey, thatching material etc.
Mangroves of Odisha
Orissa is located between 17°49' N and 22° 34' N latitudes and between 81° 27' E and 87° 29' E longitudes. 52,472 sq.km is
forested area, which amounts to 33.7% of the geographical area. Out of 52,472 sq.km of forested area mangrove forests cover
constitute 243 sq.km. It is only about 0.46 % of the total forest area of the Odisha. The Mahanadi, Brahmani and Baitarani
rivers shows tremendous growth of mangrove forests, which are habitat of many organisms and shows high faunal diversity
and biomass. Salt tolerant paddy and aquaculture is the major practice of costal belt people of Odisha in the mangrove areas.
The mangrove all along Odisha coast are threatened due to booming population high demand of lands for agriculture and prawn
farming. The patch of mangrove over Bhitarkanika is well preserved due to declaration of protected area but the mangrove
vegetation in the Mahanadi delta region between Barunei mouths to Mahanadi mouth (Paradwip) is fragmented and degraded
due to large scale encroachment. Large mangrove forest areas have been converted into artificial fishing pond and agriculture
land for these purposes. In Paradwip area, large tracts mangroves were cleared for the development of Paradwip port and
pesticide industry.
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There is high dependency of local people in mangrove all over India. In Odisha local people are dependent on mangroves to
meet their daily needs. In Bhitarkanika most of the people are dependent on mangroves for their basic livelihood so as in
Mahanadi delta. There is very scattered information about the people’s dependency and conservation threats to mangrove forest
of Mahanadi delta. This study is the first to enlighten up the livelihood, resource dependency of fishing community and threats
to mangrove forest of Mahanadi delta. This is the first baseline study which was conducted in this area provides better
understanding and the extent of people’s occupation and dependency over Mangrove forest on Mahanadi Delta.
METHODOLOGY
Objectives of the study





Dependency of local community on different occupation
Fuel items used by local community
Human Wildlife Conflict
Conservation Attitude

This study was based on three aspects - First aspect was study of socioeconomic status, land use, different resource use, and occupation
of randomly selected households in 6 villages in the Batighara panchayat nearby Mahanadi mangrove, second aspect was assessing the
attitude of local people towards conservation of mangrove and third aspect was a qualitative survey on human wildlife conflict.
Accordingly the following different methodologies were adapted which are described below
.
SOCIO-ECONOMIC CHARACTERSTICS OF VILLAGES, LEVEL OF DEPENDENCY ON THE FOREST FOR
DIFFERENT RESOURCES.
A questioner was well designed to meet the objectives properly. It was mainly comprised of various qualitative questions for getting
data about the consumption and collection of fuel wood, fodder, nontimber forest product. In this type of survey, close ended semistructured questioners has been used, households are taken as units to access the resource use dependency and how they sustain their
livelihoods, their attitudes towards conservation has also been accessed. By using questionnaire survey socioeconomic parameter like
household size, occupation, harvesting and use of forest resources were collected.
SOCIOECONOMIC ASSESSMENT
The household were chosen randomly without any biases. Households are selected from different groups; high, middle and low. Only
one adult member from the household was selected for interview basically the interviewee was the head of the family and experienced.
A single questionnaire was used for the whole interview. First some basic information’s such as gender, education level, age, length of
residency), household characteristics (household size, land owned, source of household income), occupation, land-use, and resource use
pattern was taken into consideration for this survey. An informal discussion was carried out. Each interview took thirty minutes. Each
interviewee was cleared about this survey that it is conducted for academic purpose to avoid bias. Each households was questioned about
their source of domestic energy to estimate their dependency on forest resources and their requirement of fuel wood. The data for
substitute of fuel wood was also collected from this this survey.
ATTITUDE OF LOCAL PEOPLE TOWARDS CONSERVATION OF MANGROVE AND HUMAN WILDLIFE CONFLICT
For this survey a different close ended semi structured questioner survey was conducted. This was an informal discussion. People of age
class 20 and above were selected for this survey. People were participated by their own interest. The interview was conducted in Odia
language.
Sampling:
The sampling we used for this study is totally based on the objective. The first purposive sampling was used for selecting the study
location such as selection of a district, selecting block, selecting panchayat and selecting village and the mangrove area for conducting
the study. The base used for this sampling was coastal people who have been residing besides the mangrove forest for the last fifteen to
twenty years.
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RESULTS
Analysis of resource use pattern and livelihood of households of Village-1

% Dependency

50

Two things basically firewood and fodder are highly collected material from
forest in India. We observed that the fuel wood is consumed on a monthly basis.
In all 170 household of the surveyed study panchayat most of the families
collected fuel wood as a chief source of fuel .Other products are also used by
families such as cow dung, woods and leaves from orchard, kerosene, LPG. Few
villages in the surveyed panchayat is facilitated by LPG. All households are
supplemented with Kerosene by Odisha government’s Rashaan card. Out of 170
households of Batighara panchayat 18 households of a village named as Nipania
income source depends on Fisheries. Some of them are Share cropper, Rice
cultivator, Daily laborer .Some people have their shops, Boat business etc.
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Figure 1: Percentage dependency of local
community on differenoccupation
The graph 1: shows that in this village out of 18 observation 17 family 42.5% people are dependent on fisheries. Share croppers are
also taken into consideration in this survey out 18 observation 12 people 30% people are share croppers i.e. they don’t have their own
farm land and they usually cultivate on other’s farm. 12.5% people are rice cultivators. 15% people are daily laborers. The major source
of occupation of this this village is Fisheries after that Share cropping then Daily laborer. Least people depends on rice cultivation.

Fuel use

40

37.5
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Forest
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There are different aspects for fuel of local people mostly for cooking purpose.
This area is broadly divided into different categories such firewood consumption
from forest, orchard wood, cow dung, LPG.
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Figure 2: Percentage fuel items used by local
Community
The graph 2: shows out of 18 observation responses are - 37.5% people are dependent on forest for firewood, 22.4% people are dependent
on orchard wood, and 37.5% people are dependent on cow dung only 2.5% people are dependent on LPG for cooking. Maximum people
are dependent on forest and cow dung for cooking. After that people are consuming wood from their own orchard. The least amount of
people are dependent on LPG.
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Analysis of resource use pattern and livelihood of households of Village-2

Fisheries

60
50

Out of 170 observations, 7 observations were taken from another village, namely,
Batighara of the same panchayat covering the same aspects. First is the
occupation dependency and the next is the firewood consumption.

50

Rice Cultivator

40

% Dependency

The graph 3: shows out of seven observations 20% people are dependent on
fisheries, 0% are share croppers, 30% are rice cultivators, and 50% are daily
laborers. According to this graph more people are daily laborers followed by rice
cultivators and fisheries.
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Figure 3: Percentage dependency of local
community on different occupation
Fuel use
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The next aspect is fuel consumption by local community for daily cooking
purpose. The figure 4 shows 18.7% people are dependent on firewood from
forest, 37.5% people are dependent on orchard for wood collection, 37.5% are
dependent on cow dung, and 6.25% people are dependent on LPG. Local people
dependency is more on orchard wood and cow dung followed by forest and LPG.
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Figure 4: Percentage fuel items used by
local community
Analysis of resource use pattern and livelihood of households of Village-3
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The graph shows out of 170 households 44 observations shows the following
trend of occupation i.e. 25.9% people are dependent on fisheries, 18.18% people
are share croppers, 15% people are rice cultivators, 19.48% people have ether
their own shops and 20.77% people are daily laborers. Highest income source of
this village people depends on fisheries followed by daily laborers, alternative
occupation such as (boat business, vegetable shops) share cropper and rice
cultivation.
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Figure 5: Percentage dependency of
local community on different occupation
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Fuel use
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% Fuel

The graph 6: shows responses of people towards different fuel item. Among 44
observations 27.7%people are dependent on forest for firewood consumption,
26.7% people are dependent on orchard wood, 34.6% people are dependent on
cow dung and 10.8 % people use LPG. Cow dung is used by maximum people.
Firewood from forest is the third most consumed item by people after cow dung.
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Figure 6: Percentage fuel items used by
local community
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More 38 observations are taken in a village TUBI of the same panchayat.
The above graph shows 54.3% people are dependent on Fisheries for their daily
occupation, 44.3 % people are share cropper 0% people are rice cultivator, 1.4%
people are daily laborer,0.0% people have other occupation. Major occupation
of local people is fisheries followed by share cropping, daily wage laborers.
There is no other occupation source and people don’t have agricultural land so
people are not able to cultivate rice for their own.
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Analysis of resource use pattern and livelihood of households of Village-4
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Figure 7: Percentage dependency of local
community on different occupation

Fuel use
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The percentage of firewood collection from forest is 8.8%, 31.1% for orchards,
35.5% for cow dung, and 24.4% for LPG. This shows people of this village is
highly dependent on cow dung followed by orchard wood, LPG and firewood
from forest.
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Figure 8: Percentage fuel items used by local
community
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Further 18 observation is carried out in another village named as kochila
The graph 9: shows 41.37% people are dependent on Fisheries, 10.344%
people are dependent on share cropping, 20.68% people are dependent on rice
cultivation, 3.44% people are dependent on other occupations, 24.13% people
worked as daily laborer. Hence in this village maximum people are dependent
on fisheries followed by daily laborer.
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Figure 9: Percentage dependency of local
community on different occupation
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The graph 10: shows 21.6% people are dependent on Forest, 31.83% people
are dependent on firewood collected from forest, 37.8% people are dependent
on orchard wood, 37.83% people are dependent on Cow dung, 2.70% people
are dependent on LPG. Here, Maximum used material is cow dung and orchard
wood followed by second highest commodity i.e. fuel wood consumed from
forest. LPG is used least by the people.
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Figure 10: Percentage fuel items used by local
community
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The Rest 44 observations are taken in the village Kajalpatia. The graph 11:
shows 53.9% people are in this village are dependent on Fisheries, 25.39%
people are share cropper, 3.174% are rice cultivators, 9.52% have other souse
of occupation, and 7.93% people are daily laborer. The maximum number of
people are dependent on Fisheries followed by share croppers and rice
cultivators.
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The graph 12: shows 45.33% people are dependent on forest for firewood,
44% people are dependent on orchard wood, 2.66% people are dependent on
cow dung, 6.66 % people are dependent on LPG, and 1.33% people are
dependent on Coal. This shows maximum number of people are dependent on
Forest for firewood consumption followed by orchard wood, LPG, Cow dung
and Coal.
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Figure 12: Percentage fuel items used by local
community

Analysis of total resource use pattern and livelihood of households
The graph 13: is the representation of dependency of local people in total 6 villages of Batighara panchayat. Out of 6 villages 5 villages
are highly dependent on Fisheries. The second most occupation is Share cropping in all villages excluding Batighara. In rest three
villages (Barkolikhola, Kochila, Kajalpatia) there is alternative source of income. In all the villages excluding Batighara Share croppers
are more than Rice cultivators and daily laborers are also more than rice cultivators due to lack of land ownership.
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Figure 13: Percentage dependency of local communities on different occupation
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The graph 14: shows the fuel consumption in 6 villages of the study area. In 2 villages (Nipania, Kajalpatia) firewood collection from
the forest is high. In 4 villages (Batighara, Barkolikhola, Kochila, Tubi) uses of cow dung is high followed by firewood from forest. The
second most used energy is cow dung which is used by all the villages excluding Kajalpatia village. Coal is another source of fuel is
only observed in 1 village Kajalpatia during surveying period. LPG is used by almost all the villages but in less amount but in the village
Tubi it is preferred more than other villages. People from every village used to go forest twice or thrice in a month. Only one person is
allowed from one family to go to the forest according to the village people. Female mostly goes for the wood collection and can collect
firewood only once in a collection time. One female can carry 20-25 kg per head load.

Forest

Orchard

LPG

Coal

Cow dung

50

% Fuel

40
30
20
10

0
Nipania

Batighara Barakolikhola

Kochila

Tubi

Kajalpatia

Figure 14: Percentage fuel items used by local communities

The graph 15: respresnts the responses of 170 respondents of overall villages which holds 57.1% for forest ,68.8% for orchard,61.2%
for cow dung and 24.1 % for LPG. This represents Orchard is highly used for fuel item collection followed by Cow dung, Forest and
LPG.
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Human wildlife conflict
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During this survey 81.15% respondents of 6 villages asked for wild boar
conflict and 18.84% people told about Crocodile conflict. According to the
respondent’s, wild boar are mainly seen in the month of Oct to Dec during
winter because of paddy cultivation season. In the other months of the year
also conflict happens. Other months Boar mainly prefer sweet potato and
other vegetables from the orchard of local people.
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Figure 16: Human Wildlife Conflict
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The graph 17: shows 89.6% people shows positive attitude towards
mangrove conservation. According to some people Mangrove are the
protector of their village during 1999 super cyclone in Odisha. People are
aware about the positive effect of forest. 10.37% people doesn’t showed
positive attitude towards forest conservation. According to them forest are
the main reason of human wild boar conflict.
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Figure 17: Percentage of Conservation Attitude

Conclusion and Recommendations
Mangrove are Tropical and costal vegetation found in costal river delta. They are highly adapted to these area. According to different
studies it is stated that 100% people are dependent on forest for firewood consumption. According to the survey not all villages are fully
dependent on forest for firewood collection. The villages in which people have large Orchard they collect wood mostly from there, and
the villagers those who have their own cow and calf they are mostly dependent on cow dung for fuel and least dependent on forest for
firewood collection. Similarly occupation of most villages like Nipania, Barkolikhola, Tubi, Kajalpatia and Kochila is fisheries. These
people are economically very poor so they are highly dependent on fisheries. These people don’t have their own crop land so next
maximum income source is share cropping. Firstly Due to wild Boar conflict most of the people are refrain from doing cultivation over
there. Secondly maximum people are daily wage laborer. Inside those villages there is no alternative source of income that’s why many
people used go outside like Paradwip town to work. They work as daily laborer and sharing cropper to meet their daily needs. Very few
people have their own shops inside village. Third most problem which was noticed during study period is pollution. Pollution is the
major threat to the mangrove ecosystem. Polluted water from industries present in Paradwip port highly influences mangrove growth.
Effluents and polluted water from pesticide industry is easily released without treatment and gets mixed with river water which effects
leaves of mangrove vegetation nearby and leads to their turning black.
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Last of all in that area some people from outside of village cut mangroves and make artificial ponds (Gheri) for fish culture, shrimp
culture etc. That affects the mangrove population. Those people also clear forest for paddy cultivation. Due to strictness of forest
department, some ponds are converted into mangrove forest but still some artificial ponds remains to be converted into mangrove forests.
People are aware about the positive effect of forest according to the study high percentage of people showed positive attitude towards
mangrove conservation. This shows attitude of local people towards conservation is positive so it will easier to conserve mangrove and
we can involve local community in development and conservation in this area.
Recommendations
1.
2.
3.
4.

5.

6.
7.

Emphasize should be given on the local stakeholder involvement in mangrove forest conservation.
Involvement of NGOs and forest department in the process of capacity building and mobilizing the public opinion and
motivating local people towards forest protection.
Legal enforcement should be streamlined to solve the cases regarding forest encroachment and mitigating human wildlife
conflict as soon as possible by providing them compensation timely.
From this study it is concluded that by providing alternative source of fuel may reduce the dependency of local people on
mangrove forest. In this study villages Gobar gas plant should be promoted due to high density of cattle. Furthermore, whatever
alternative have supplied should be accessible to villagers.
Support for alternative source of income can raise the socio economic status of people. This area is famous for its light house
and Hukitola island fort so it should be promoted as eco-tourism areas to facilitate jobs for local people. Other than paddy
mushroom cultivation, Honey production should be facilitate by Government.
Promoting SHGs to strengthen the women for conservation process.
More extensive future research in clarifying the variables influencing dependency of local communities on Mangrove forest in
Mahanadi Delta is highly recommended.
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Abstract: Sensory evaluation plays a remarkable role in maintaining the quality standards of beverages such as tea. The quality,
which determines the price of tea, is evaluated by professional tea tasters. Uncertainty and vagueness of sensory evaluation has been a
serious issue in selection of good quality tea. An issue existing when analyzing sensory data to detect panel disagreement is that data
of three dimensional (three–way) or higher are often reduced to two–way data. Present study aimed to investigate the possibility of
using Clustering around Latent Variables for three–way data (CLV3W) method to detect panel disagreement in sensory data of Sri
Lankan tea. A three–way data set, 8 tea tasters× 13 tea growing regions×6 attributes, for each month with four replicates (4 factories
per region), for a period of one calendar year were used for the study. When CLV3W analysis was performed separately for each
month data, it was found two–clusters (two–latent components) exist for the data. Attribute loadings of colour and strength indicated
that they are represented by the first latent component, and those loadings for brightness, flavour, aroma, and quality indicated that
they are represented by the second component. Region scores for the two components revealed grouping of regions indicating some
regions have similar tea quality attributes. Assessor weights varied across latent components and months. However, by examining
assessor weights it was possible to identify assessors those who were in agreement and those who were in disagreement for each
component. This finding demonstrated the fact that certain assessors are more sensitive to certain attributes and thus in order to detect
tea with certain attributes, appropriate assessors can be employed. Therefore, CLV3W method is a useful method to detect
disagreement between assessors, especially in 3–way data, and it can effectively be used when selecting assessors for sensory
evaluation.

Key words: Quality assessment, grouping attributes, higher dimensional array, disconsensus of tasters

1.

Introduction

Food product quality is the leading factor that governs the food market. Since product quality and human responses to products are
assessed in sensory evaluations, organoleptic properties play an important role in food quality concerns (Silva et al., 2014). Sensory
evaluation is defined as a scientific method used to evoke measure, analyze, and interpret responses to products as perceived via the
senses of sight, smell, touch, taste, and hearing (Tham et al., 2016). There are three commonly used sensory tests; discrimination test,
descriptive test, and affective test. Discrimination test determines the sensory difference between samples, the descriptive test
determines the nature or properties of the sensory difference, and affective test determines the intensity of preferences of the
customers about the food (Tham et al., 2016).
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Role of sensory evaluation is emphasized in world famous beverages like tea (Kowalski et al., 2019). In Sri Lanka, tea is a major
source of foreign exchange earnings. The quality of tea depends on the chemical components of tea infusions. The analytical methods
available to identify chemical constituents impacting tea quality are precise. However, chemical composition analysis is complicated,
time–consuming, labor–intensive, and expensive. Further, that process needs materials and a large amount of chemicals (Yin et al.,
2018). As the sensory quality is a result of the interaction between the tea and the human sensation, instrumental assessments of
organoleptic properties are dubious (Peiris et al., 2018). Traditionally, the quality of tea is assessed by professional tea tasters and
interpreted in their own language. The tea industry relies on their assessments. As such, tea tasters play a crucial role in determining
tea price (Kottawa–arachchi et al., 2014). The use of organoleptic evaluation to identify tea quality is rapid (Duan et al., 2018).
Nevertheless, problems in human assessors like bias, the influence of external factors, change in the perceptiveness, and the time
required to develop such professionals trigger ever–growing need for the monitoring of assessors (Don Francesco et al., 2014). Apart
from overall monitoring, there may be special situations where it needs to identify the panelists who are more suitable to assess a
certain set of attributes. Similarly, there may be situations where it is necessary to select a uniform set of panelists with outstanding
performances, or to identify groups of panelists with similar levels of assessment. Then the requirement of statistical methods to
assess an individual’s reliability, discriminability, repeatability, selection of outstanding panel members and agreement with other
members becomes important. Among those factors affecting assessing, this paper mainly concerns the identifying disagreement
within a panel.
Many approaches of studying panel consensus have emerged in the literature. Consonance index (Dijksterhuis. 1995), Control of
Assessor Performance (CAP) method (Schlich. 1996), egg–shell plot (Lea, Rødbotten, & Næs, 1995) and linear mixed models
(Latreille et al., 2006) are some of them. Due to its adaptability, analysis of variance (ANOVA) has been employed frequently.
Carbonell et al., (2007) used ANOVA and principal component analysis (PCA), generalized procrustes analysis (GPA), cluster
analysis and partial least squares (PLS) regression to evaluate panel performance. Panel concordance analysis (PANCA), which is an
extension of PCA is also a tool that has been used to identify disagreement between the panelists (Derks. 2010). In another study, a
parallel factor (PARAFAC) model (Romano et al., 2011) was used to investigate individual differences between assessors. The n–
way partial least squares (n-PLS) model was used to test the predictive ability of the panel (Romano et al., 2011). Assessor main
effect in the classical assessor model of ANOVA describes the disagreement between assessors, and assessor × product interaction
describes both panel disagreement and different use of scale (scaling effect) (Peltier et al., 2012). In some studies, a coefficient was
used to down–weight the bad performance assessors (Tomic et al., 2013). The rationale behind this strategy has been to assign a
unique weight to each assessor and thereby to identify good performers and bad performers. Rational methods like fuzzy logic, neural
network, data aggregation, classification, and clustering have been proposed to solve the vagueness related to this field (Tham et al.,
2016). Clustering of Latent Variables (CLV) which aimed at clustering sensory descriptors along with a latent component has been
the strategy used in the study by Vigneau et al. (2003). As it aggregates the data over the assessors, information regarding the
differences between assessors is lost.
Although many approaches have been proposed in the past for the analysis of scores given by assessors, the dimensionality of the data
such as three–way have surprisingly been neglected. In most of the methods, data have been considered as two–way, such as product
and assessors, attribute and assessors. In fact, most methods studied have considered each attribute separately, therefore relationships
among the attributes have been ignored. Wilderjans & Cariou. (2016) addressed this issue by extending CLV to CLV3W to disclose
the underlying sensory dimensions. Present study aimed at using CLV3W method to detect panel disagreement in three–way sensory
data of Sri Lankan tea.
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Materials and Methods

2.1 The CLV3W method
A conventional 3–dimensional sensory profiling data array (X) consists of scores given by K assessors for I products on J sensory
attributes (Wilderjans & Cariou, 2016). In the CLV3W method, initially, J attributes are grouped into Q clusters and thereby
determine Q latent components; t1, t2 ,…, tQ. Then, for each component, attribute loadings, product scores and assessor weights are
estimated. Panel disagreement is evaluated using cluster–specific assessor weights (wq), which are determined by maximizing the
function (Wilderjans & Cariou, 2016).
J
Q
g = ∑j=1 ∑q=1 pjq cov 2 (𝐗𝑗 𝒘𝑞 , 𝐭 𝑞 )

(1)

where
𝐗𝑗 – jth lateral slice of X and 𝐗𝑗 is of order I×K
𝑝𝑗𝑞 – Indicator whether attribute j belongs (𝑝𝑗𝑞 = 1) or does not belong (𝑝𝑗𝑞 = 0) to cluster q.
This is equivalent to minimizing the loss function (Wilderjans & Cariou, 2016).
2

𝑓 = ∑𝐽𝑗=1 ∑𝑄𝑞=1 𝑝𝑗𝑞 ‖𝐗𝑗 − 𝜶𝑗𝑞 (𝐭 𝑞 𝐰𝑞′ )‖𝐹

(2)

where
𝛂𝑗𝑞 – loading of the attribute j in cluster q.

The CLV3W model is a special case of the cluster–wise PARAFAC model where there are Q clusters of attributes and only one latent
component is associated with each cluster. That latent component is described with attributes in that particular cluster. Generally, in
the cluster–wise PARAFAC model, the elements of one of the three–dimensions (products, attributes and assessors) of sensory data
array are assigned to a limited number of mutually exclusive clusters. Simultaneously, the data within each cluster are modeled with
PARAFAC. In the conventional PARAFAC method, components are sought that capture the complex interaction between the
elements of the three–dimensions. Then parameters of matrices of each dimension and components are estimated. These parameter
estimates are made for each element of each dimension for a particular component. Loadings are the estimates of attributes. They
reflect the extent to which the attributes represent the underlying components. Product scores are the estimates of product dimension
and they indicate the location of each product on these components. Using product scores of different components, a grouping of
products can also be investigated and thereby products with the same attributes can be determined. Estimates of assessors are called
weights, which represent the extent to which the assessors rely on a particular component. Assessor weights are used to determine the
panel disagreement (Wilderjans & Ceulmans. 2013). In CLV3W, the principle used is exactly the same as of cluster-wise PARAFAC
except one latent component is sought for each cluster and component–wise estimates for elements of three–dimensions are
computed.

2.2 Algorithm of CLV3W analysis
Algorithm used in CLV3W is discussed by Wilderjans and Cariou (2016). In implementing this algorithm to the present study,
agglomerative hierarchical clustering (AHC) was used for the initial partitioning as recommended by them. The number of clusters
were decided by evaluating the difference of loss function (delta) values resulted in agglomeration steps. The number of clusters at the
step that gives the largest delta is used as the basis of deciding the number of clusters. Attribute loadings, product scores, and assessor
weights are estimated for each identified cluster. However, since the aim of the study was to detect the disagreement, the scaling
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effect was removed by using isotropic scaling factor adjustment (Wilderjans & Cariou, 2016) before performing the analysis. The
analysis was performed using functions in R–package of ClustVarLV.

2.3 Application of CLV3W

This CLV3W method was applied to the secondary data of Sri Lankan tea tasters used in the study Peiris et al. (2018). Data set
contained scores given by 8 well–experienced tea tasters for samples from 13 tea growing regions of Sri Lanka on 6 sensory
attributes. Each region had been replicated 4 times by means of 4 factories per region and data had been collected over a one–year
period on a monthly basis, January to December of 2009. Since only one value per region is required for the CLV3W analysis, the
median value of the 4 factories was used as the value of the region. Scores had been assigned on a 5–point rating scale. In fact, such a
scale was advocated by several authors within the scope of data exploration (Cariou & Wilderjans. 2018). The 13 regions considered
in the study were, Nuwaraeliya (NE), Udapussellawa (UP), Lindula/Thalawakelle (LT), Agarapathana (AGP), Bogawanthalawa
(BGW), Maskeliya (MSK), Malwatta Valley (MWV), Bandarawela (BW), Uva Medium (UM), Mid Country (MC), Sabaragamuwa
(SG), Matara/ Akuressa (MA), Galle/Alpitiya (GA) and the sensory attributes considered were colour, brightness, strength, flavour,
aroma, and quality. Data of assessor 1 and 3 were not available for the month of September. The CLV3W analysis was performed
separately for each month.

3.

Results
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The delta values resulted in agglomeration steps are presented in Figure 1 and it can be seen that the sharpest increase of the delta lies
at the aggregating step two clusters to one, suggesting two–cluster or two–component solution for attributes. Moreover, the
aggregation patterns in figure 1 were consistent across all months and thereby two–component solution was confirmed.

Figure 1: Evolution of delta with number of clusters for months January to December.

Loadings of attributes for each of the two components are presented in figures 2(a) and 2(b). From figure 2(a) it can be seen that only
colour and strength have non–zero loadings and thus those two are the indicators of component one. Similarly, according to figure
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2(b), brightness, flavour, aroma, and quality are the indicators of component two. A surprising clustering was observed for the month
of April where the first latent component consisted of only colour and second of all other attributes. Note that the loadings of the
month April are not included in fig 2 as the loading of colour for component 1 was unusually large (9.31) thus the inclusion of that
could hinder the general pattern revealed by all other months. Further, it can be noticed that loadings for all attributes in each
component have the same sign, either positive or negative and it implies that attributes in each component are positively correlated. In
all months, loadings of colour are higher than that of strength in component one, and brightness showed the lowest loading in
component two. This can be interpreted as, the attribute colour has a higher contribution to the latent component one, and brightness
contribution was the lowest to component two. Also, loadings for all attributes of both components in January, May, and July are
negative and this confirms the fact that all attributes of both components are negatively correlated. Further, all attributes of both
components are positively correlated in August, September, October and December where loadings for both components are positive.
(a)
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(b)

Figure 2: Loadings of attributes for clusters; (a) Component 1 (b) Component 2

The location of regions based on scores of the two components for each month is presented in figure 3. In all months, regions NE and
UM were clearly disjointed from all other regions. Furthermore, some regions located close to each other indicating those regions
have more or less same tea quality attributes (Circled in plots of figure 3). According to figure 3, by considering all months we may
identify mainly 2 groups of regions as follows; AGP, BGW, MSK, and LT in one group and GA, MA, and SG in another group.
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Figure 3. Configuration of region scores for two components in each month
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Assessor weights are the key parameters that determine panel disagreement. Since assessor weights are estimated for each component
separately, disagreement can be studied with respect to each component. The assessor weights obtained for the two components for
each month are presented in figure 4. From figure 4 it can be seen variations of weights across latent components and assessors.

Figure 4: Assessor weights for two components in each month
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In order to have a better understanding of assessors who are in agreement for each component, assessors who had weights higher than
the average weight for each component and month were tabulated (Table 1). From the table, it can be found that assessors 5, 4, 7 and
3 are generally in an agreement for the component 1 and thus they are more suitable to assess attributes of colour and strength.
Similarly, assessors 4, 6 and 5 are in agreement in assessing latent component two, and thus they are more suitable to evaluate
attributes brightness, flavour, aroma and quality. Since assessors 4 and 5 are in both groups, those two suitable to assess all 6
attributes.

Table 1: Assessors with weights higher than average weights
Month
January
February
March
April
May
June
July
August
September
October
November
December

Latent
Component
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

Assessors with above
the average weights
3 7 5 1
7 6
6 5 7
6
2 3
5 3
7 3
7 3
6 8 2 3 7 4
2 6 4
4 5 1
5 8 3 6 4
3 1 5 4
5 1 6 3 2 8
7 4 1
3 6 8 2 4
5 7 2
7 6 5
3 7
5 3 6 2
1 3 5 4
5 2 6 3
1 5 3
5 8 2 6

4
5
3
4
7
4
5
4
5
5
7
2
7
4
5
7
4
4
4
7
7
4
7
4

In fact, conventional cluster analysis was also performed on weights of assessors for each month and each component to ratify the
above results. The majority of dendrograms exhibited the same cluster patterns as presented in table 1. This result also supported the
findings on the agreement among assessors as found using CLV3W method.

4.

Discussion

Sensory evaluation plays a very important role in the tea industry as outcome from the sensory evaluation is the primary factor in
determining the price of the product. In fact, in a country such as Sri Lanka, tasters can have an impact on the whole economy as tea is
a major source of foreign exchange earnings to Sri Lanka. This emphasizes the necessity of monitoring the tea tasters regarding the
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individual’s reliability, discriminability, and consensus with other tasters, and selection of uniform panel members depending on the
set of attributes. Focusing on the latter criterion, the objective of present study was to identify the disconsensus if any, among a panel
of tea tasters, and recently developed three–way analysis method was used to accomplish it. In the CLV3W method, out of the
estimates; attribute loadings, region scores, and assessor weights, using assessor weights, the agreement between assessors can be
determined.

Two clusters of attributes were the solution for all months and thus the 6 attributes can be seen as two independent sets of attributes.
This result can be taken as a true representation as this outcome is not just following a particular clustering algorithm. This result in
fact, was obtained as the best outcome based on delta (figure 1) by considering all possible random initial partitioning of attributes in
the rational Agglomerative Hierarchical clustering. Except for April, the clustering pattern was the same for all months. We suspect
the unusual pattern in the month of April could be due to some errors in recording the data. January, February, May, June, and July
presented negative loadings for the component 1 and it could be interpreted as those attributes, colour and strength were not
prominent during those months. Similarly, during four months; January, March, May, and July showed negative loadings for
component 2 indicating those attributes; brightness, strength, flavour, and aroma were not prominent during this period. It should be
noted that CLV3W method grouped sensory attributes according to their covariances, either positive or negative, with the latent
component of each cluster. Romano et al., (2011) evaluated a panel performance using two–component PARAFAC model and by
reanalyzing the same study, Wilderjans and Cariou (2016) reported that loadings of attributes in CLV3W seemed to be an oblique
rotation of the PARAFAC axes. The PARAFAC method does not facilitate rotation, and in addition, interpretation of loading is much
easier in CLV3W method as loading of the attributes that are not associated with a component is set to zero. The CLV3W method
provides information not only with respect to the level of agreement between assessors but also about tea growing regions with
similar attributes. The latter information is a striking outcome from CLV3W method for panel leaders. In fact, this study paved the
way to identify tea growing regions with; poor on both groups of attributes, good in only one group of attributes and poor in the other
group of attributes, and good in both groups of attributes. This is crucial information when marketing tea. Further, this result can be
used to identify the panel’s discriminability of regions for a particular group of attributes.

Romano et al., (2014) developed a multivariate assessor model, an extension of the univariate multiplicative assessor model with
several attributes. Although this method can handle 3–way arrays, this method focuses only on differences of scale in different uses
and not the disagreement between assessors. Likewise, the clustering of assessors can be done as clustering of consumers (Onwezen et
al., 2012), but the resulting partitions then depend only on the chosen attribute. In 2013, Tomic et al. proposed performance indices to
detect assessors of off–performance which is useful for panel leaders. However, they have recommended the method only as a
complementary tool and never alone (Tomic et al. 2013). Alternatively, some authors advocated the use of fuzzy cluster analysis
techniques (Shinde et al., 2017) as these methods enjoy appealing properties such as fuzzy membership and flexibility. However, the
understanding and applications of the fuzzy theory are still scarce in the field of sensory data (Tham et al., 2016). Pinto et al., (2014)
suggested the use of Cronbach’s alpha (CA) coefficient as an analytically simple method to identify panelists familiar with well–
defined attributes and rank the panelists as their consensus. However, this method also has limited use as it has not been modified for
multivariate panel performance evaluation. Although the coefficient principle was later improved as a unique weight, which reflects
the assessor’s overall agreement with the rest of the panel, it ignores the fact that assessors may agree with the panel on one latent
component and can totally disagree with another component. The weighting strategy in CLV3W was developed to address this point.
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Assessor weights for each latent component are important when discriminating tea samples of different regions. Higher and similar
weights derived for a group of assessors on a particular component suggests that they are in agreement of assessing tea samples
representing that particular latent component. In other words, such a group has the expertise in assessing attributes representing that
particular component than attributes representing other components. Assessors who are not listed corresponding to each component
and month in table 1 had lower weights for that component and month. This implies that those assessors’ expertise is lower to capture
the attributes of that component than other assessors who are in agreement. If weights are different among all assessors, then it can be
suggested that panelists are not in agreement at all. However, such a total disagreement was not found in this study. It can be
suggested that assessors with low weights need more training on relevant components. In fact, panel leaders can use CLV3W
weighting strategy effectively to identify assessors who need more training on which subset of attributes. In situations where panel
leaders need to identify a uniform set of panelists with outstanding performances, assessor weights of CLV3W method would be an
ideal choice. These are paramount interests of sensory evaluations undertaken by tea tasting companies, and CLV3W method can
provide the required information to those companies.

5.

Conclusion

Identifying suitable assessors for sensory evaluations is a challenge and the CLV3W method provides an effective solution to this
challenge, especially for sensory data with three–way arrays. Component–wise assessor weights can be used to identify panel
disagreements. In this study, it was found that assessors 5, 4, 7 and 3 were generally in an agreement for the attributes colour and
strength, and they are more suitable to identify tea with those attributes, or to evaluate samples from tea growing regions where those
attributes are expected to be prominent. Similarly, assessors 4, 6 and 5 were found to be more suitable to identify tea with attributes,
brightness, aroma, flavor, and quality. It seems, these assessors have differences in competence and thus, each group can be employed
for a specific purpose. Therefore, CLV3W method is an option to detect disagreement as well as grouping of assessors. It can be
suggested that weights of well–trained assessors derived by CLV3W method can be used as an index in fitting models to determine
the price of different food that relies on assessor or consumer evaluations.
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Abstract- In language testing and assessment, predictive validity
of a test is probably considered as one of the most commonly
discussed types of test validity because it is primarily dealt with
the question of how accurate a test is as a predictor of academic
performance. Therefore, this study examines the predictive
validity of the International English Language Testing System
(IELTS) as it determines the academic success of students,
measured by cumulative grade point average (CGPA). The results
indicate that IELTS scores seem not to be satisfactory predictors
of academic achievement. It showed that IELTS Reading test
score is a better fit for students’ academic success. The study also
addresses some recommendations of further language test use.
Index Terms- language testing and assessment, predictive
validity, language proficiency, academic performance

criterion for success in the labor market. Graham (1987: 515)
argues that “English proficiency is only one among many factors
that affect academic success”.
Bearing this in mind, proficiency in the English language
has been considered as a criterion to access most higher education
program in every university, and the English language assessment
plays a critical role in admission to higher education. However,
there has always been raising a question about how predictive
student scores in English language assessment are of student
success in the future academic study.
In the light of the above discussion, the purpose of this
study is to examine the relationship between the students’ IELTS
scores as an entrance score and their academic performance
measured by their CGPA in order to establish IELTS as a predictor
of academic performance.

I. INTRODUCTION

I

n recent times, there has been an increase in the number of
overseas students choosing to study in universities in Englishspeaking countries. As a result, the issue of eligibility criteria has
become an important one with measurement of proficiency in the
English language being a key aspect. One of the most widely used
tests for this purpose is the IELTS test developed by an
international partnership between the University of Cambridge
Local Examinations Syndicate (UCLES), the British Council, and
IDP Education Australia.
The IELTS scores are required to get the admission into
many universities around the world and many immigration
destinations require the learners to take the IETLS in order to
qualify the English requirements (Dooey & Oliver, 2002; Huong,
2000; Rethinasamy, 2006). Huong (2000) emphasizes that the
IELTS test serves as a useful medium to assess the language
benchmark, and in other cases, to help learners find good
opportunities for their future career.
Similarly, in our globalized world today, there is a
growing use of test scores in accessing to higher education, and
that English language proficiency has also become a dominant

II. RESEARCH QUESTIONS
The inconsistency of the results described above leaves
the questions of the predictive validity. Therefore, the study aims
to answer the research questions:
1. To what extent does the IELTS score predict the
students’ academic performance, measured by their CGPA?
2. Does any individual IELTS components (Listening,
Writing, Reading and Speaking) predict students’ academic
success?

III. METHODOLOGY
Participants
Participants of this study comprised of 150 undergraduate
students (N=150) who were studying English at Thai Nguyen
University (TNU). More specifically, 61.2% (91) of students were
female and 38.8% (59) of their academic year of 2016 - 2020.
Before entering the university, these participants had taken the
IELTS as the admission requirements. Table 1 shows the
descriptive statistics of the participants.

Table 1: Descriptive statistics of the participants
Participants

Academic year

150

2016-2020

Gender
Female
91

%
61.2%

Male
59

%
38.8%
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IV. DATA COLLECTION
In attempting to establish IELTS as a predictor of
academic performance, 150 students’ IELTS entrance scores, first
term average (GPA1), second term average (GPA2) and
cumulative grade point average (CGPA) in the school year 20162020 were collected from university database.
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Regarding the grading systems, Vietnamese educational
system has implemented a common grading with both 10 point
scale and 4 point scale. Firstly, students’ typical grades are given
in a course under 10 point scale, then converted into letter grade
(from highest to lowest: A, B, C, D, and F) and 4 point scale. The
grade A is excellent, D is below average, and anything less than a
D is by definition failure. Table 2 presents the grading system used
for students.

Table 2: Coding of numerical marks and letter grades
Average 10 point scale
8.5-10

Grade
A

Meaning
Excellent

Band
4.0

7.0-8.4

B

Good

3.0

5.5-6.9

C

Average

2.0

40-5.4

D

Below Average

1.0

0-3.9

F

Failing

0

Students’ cumulative grade point average is then
calculated based on the average of the grade points per the credits
that students have just taken from their semesters.
Total points for semesters
= CPGA for the whole academic year
of each student
Total credits for semesters

able to provide an overall picture of the performance of the
students in all the measures used in the study.
For the second stage of the analysis, a stepwise multiple
regressions were carried out in order to determine which of the
IELTS components proved to be the best predictor of academic
achievement as measured by CGPA. Predictor variables such as
students’ overall IELTS scores, scores on components of IELTS
were analyzed against students’ GPA1, GPA2, CGPA which were
used as dependent variables.

V. DATA ANALYSIS
Data analysis was carried out in two stages. The first stage
is to provide the results of the students’ scores on IELTS as a
whole and the scores on CGPA and this is accompanied by the
results of the scores on each component of the IELTS. The results
in the forms of descriptive and also bivariate statistics would be
50
40.8
40
26.2

30

34
29.2

Figure 1 shows the distribution of students’ grades
according to their IELTS band.

43.7
41.7
38.7
36
Listening

28
19.5

20
10

VI. RESULTS

Reading
16.5

9.7
3.9 2.9
1
1

Writing

14.6
6.8
3.9
1.9

Speaking

0
A

B

C

D

F

Figure 1. Distribution of students’ IELTS scores (N =150)
In general, Figure 1 shows that four IELTS components
were mainly distributed towards the grades C, B and D. On the
other hand, IELTS students’ results were slightly distributed
towards the left with the grade A and the right with the grade F. A
closer observation of these grade categories show that most of the

students (43.7% and 40.8% respectively) obtained the average
(grade C) and good (grade B) in the reading component as
compared to other components. In contrast, only minority the
students, ranging from 1% to 3.9%, were able to achieve the grade
excellent A. The results also show that a small percentage of the
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students, ranging from 1.9% to 14.6%, failed the course, especially
the failures in the listening component were the highest with
14.6%
In order to enrich the status of students’ performance on
IELTS, the descriptive statistics results for the IELTS were
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calculated. Table 3 shows the means and the standard deviations
of the IELTS overall score and CGPA scores of 150 students in
the school year 2016-2020.

Table 3: Descriptive statistics results for the IELTS scores (N =150)

IELTS overall
IELTS Listening
IELTS Reading
IELTS Writing
IELTS Speaking

Min
3.0
2.0
3.0
3.0
3.0

Max
6.5
5.5
6.5
6.0
6.5

As can be shown from Table 3, the minimum IELTS
overall score obtained by 150 students was Band 4.0 while the
maximum was Band 6.5. On average, the students scored 6.084 in
the IELTS, showing that the sample as a whole seems to satisfy
the level of English required for academic study at undergraduate
at universities.
As for the students’ four IELTS component scores, it can
be noted that, the minimum for Reading, Writing and Speaking
components got the same Band 3.0 while the lowest Band 2.0 was

Mean
6.084
5.791
5.505
6.087
5.961

SD
.8508
1.550
1.147
1.291
1.364

Number
150
150
150
150
150

for Listening Component. The maximum for both Speaking and
Reading components are the highest with Band 6.5, followed
closely for Listening and Writing components at Band 8.5. On the
averaged mean score, the highest mean score (M = 6.087, SD =
1.291) was for Writing Component while the lowest was
accounted for Reading Component with the mean score of 5.505.
The means for the rest of the components were all above 5.5. Table
4 shows the descriptive statistics students’ academic performance.

Table 4: Descriptive statistics for GPA1, GPA2 and CGPA (N =150)
Min
6.1
5.7
6.1

GP1
GP2
CGPA

As can be seen from Table 4, for first semester, the
minimum score was Band 6.1 while the maximum was Band 8.2.
On average, the students achieved GPA1 of 6.893. Similarly, the
minimum in the second semester was Band 5.7 meanwhile the
maximum was Band 8.7. On average, the students scored GPA2
of 7.005.
Last but not least, the minimum for the academic
performance of the first whole year was Band 6.1 while the
maximum was Band 8.5. On the averaged mean score, the students
obtained CGPA of 6.958. As mentioned earlier, the highest grade
assigned for grading system used at the university is 10.0 (see
Table 4), therefore the sample with the averaged mean of 6.958
reveals that students as a whole perform standardly well their
academic achievement.

Max
8.2
8.7
8.5

Mean
6.893
7.005
6.958

SD
.9357
.4306
.5735

In attempt to establish the IELTS as predictor of academic
performance, correlation between test scores was calculated.
According to Garrett and Woodworth (1958:122), “correlation
method is used to examine the relationship of one variable to
another” and that ‘correlation is simply a measure of mutual
association between two variables’ (p. 180).
As all these references indicated above, Pear Correlation
was run to investigate the relationship between the IELTS overall
score and its component scores and CGPA obtained by 150
students.
First of all, the correlation coefficient between the IELTS
component scores and CGPA was computed to give a rich
descriptive picture of the relationship between the variables.

Table 5: Correlations between the IELTS components and CGPA (N =150)
CGPA
IELTS Listening

.150
(p=0.129)

IELTS Reading

.354**
(p = 0.01)

IELTS Writing
IELTS Speaking

.187
(p= 0.058)
.133
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(p=0.179)
IELTS Overall

.323**
(p=.002)

** Correlation is significant at the 0.01 level (2 tailed)
* Correlation is significant at the 0.05 level (2 tailed)
The noteworthy point from Table 5 is that insignificant
correlations between Listening (r= 0.150, p=0.129), Writing (r=
0.187, p= 0.058), Speaking (r= 0.133, p=0.179) and CGPA.
However, the correlations between IELTS Reading and CGPA;
IELTS overall score and CGPA have a slightly better predictive
value than the others. More specific, the highest correlation is the
correlation between Reading and CGPA with the r value of 0.354,

then followed closely by the correlation between IELTS overall
and CGPA (r= 0.323, p=.002).
Table 6 shows correlations between the IELTS
Components, overall band score and GPA1, GPA2.

Table 6: Correlations between IELTS scores and GPA1, GPA2 (N=150)
GPA1
.042
(p=.671)
.305**
(p =.002)

GPA2
.243
(p=.013)
.379*
(p=.001)

.127
(p=.203)
IELTS Speaking
.037
(p=.713)
IELTS Overall
.237*
(p=.016)
** Correlation is significant at the 0.01 level (2 tailed)
* Correlation is significant at the 0.05 level (2 tailed)

.105
(p=.038)
.175
(p=.077
.287**
(p=.003)

IELTS Listening
IELTS Reading
IELTS Writing

Table 6 generally shows that correlations between each
IELTS component scores and GPA1, GPA2 range from the lowest
of 0.105 to the highest of 0.379). In specific, high scores on the
Reading and overall band scores tend to associate with high scores
on GPA1 and GPA2, but the association seems to decrease with
GPA1 as compared to GPA2. The similar thing also occurs to the
Writing and Speaking however, none of the statistically significant
correlations was found between Writing and GPA1, GPA2 as well
as between Speaking and GPA1, GPA2.
These results are satisfying in light of what Alderson,
Clapham and Wall noticed “... in predictive validity studies, it is
common for test developers and researchers to be satisfied when
they have achieved a coefficient as low as 0.3” (Alderson,
Clapham & Wall, 1995: 182). Furthermore, previous predictive
validation studies (Criper & Davies, 1988; Graham, 1987) suggest
that 0.30 is as high a correlation as can be expected when doing
the research on the predictive validity. Furthermore, a typical
standardized regression coefficient of around 0.3 was common
among many of these studies (Elder, 1993; Ferguson and White,
1993; Cotton and Conrow, 1998; Hill et. al, 1999; Kerstjens and
Nery, 2000).
As all these references indicated above, it can be assumed
that there is some evidence supporting for the predictive validity
of the IELTS in which the correlation between IELTS overall band
score and CGPA; the correlations between Reading component

and GPA1, GPA2, CGPA (see Table 5 and 6). Therefore, Reading
Component of the IELTS is only the best significant predictor of
students’ academic success.
As mentioned, the correlations between IELTS overall,
subtest scores with GPA1, GPA2 and CGPA imply that there is a
small correspondence between performance on the test and
students’ academic performance for this study. To confirm this
correspondence, in the second stage of the analysis, a stepwise
regression was carried out. Regression analysis refers to “a broad
class of statistical techniques that are designed to study the
relationship between a criterion (or dependent variable), Y, and
one or more predictors (or independent variables), X1, X2,…,X”
(Tatsuoka, 1997: 648). Indeed, many researchers used regression
analysis to conduct the relationship of their English language
proficiency tests with academic performance measured by CGPA
(Feast, 2001, Karakaya & Tavsancil, 2008; Kucuk, 2001; Sar,
2008).
In the light of the references above, in this confirmatory
stage, the key independent variables were IELTS components and
overall band score while students’ academic performance
measured by CGPA was used as a dependent variable. The
purposes of this stage are to confirm the findings in the first stage
as well as to prove the best predictor of academic achievement as
measured by CGPA. Table 7 shows R square, and β weight of the
IELTS components and overall score with CGPA.
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Table 7: Regression analysis results of IELTS components and overall score (N=150)
Predictor
IELTS Listening
IELTS Reading
IELTS Writing
IELTS Speaking
IELTS overall score
** Correlation is significant at the 0.01 level (2 tailed)
* Correlation is significant at the 0.05 level (2 tailed)

β
.042
.129
.062
.042
.153

As shown in Table 7, the results of a stepwise multiple
regression were not high, R- square ranges from .018 to .112.
Among the variables, only Reading component in the IELTS
proved to be significant predictor of success in CGPA in which the
accounted variance was 11.2%, t=3.566, p=0.01, then followed by
the overall score in which variance was 9.2%, t= 3.195, p=.002. It
means that, there were 11.2% and 9.2% of the agreements between
Reading component, overall score and their CGPA respectively.
In other words, IELTS Reading component and the IELTS overall
band score accounted for 11.2% and 9.2% of the variance of
success in CGPA, corresponding to a small- to - medium
predictive effect of academic performance (Cohen, 1992). In
contrast, other components could not be predictors in predicting
CGPA achievement by confirming the low correlation of 0.023 for
Listening 0.035 for Writing 0.018 for Speaking component and
0.092 for overall band score.
From the data shown in Table 7, although the IELTS
Reading component showed higher predictive evidence than the
other three components: Listening, Writing and Speaking, the
results were generally weak. Thus, it can be clearly said that the
IELTS could not predict CGPA results, or in other words, the
IELTS cannot predict the students’ academic success.

VII. FINDINGS AND DISCUSSION
As all these references indicated above, it can be
concluded that there are some existing relationship between the
IELTS test scores and CGPA, however these correlations are
weak. In specific, the correlation between the IELTS test’s overall
score and CGPA had a better predictive value than GPA1, GPA2.
The IELTS Reading component showed a bit higher predictive
evidence than the other three components: Listening, Writing and
Speaking. This finding suggests that the IELTS, on the whole,
does not predict the students ‘academic achievement in a public
university in Vietnam.
This is in line with the conclusions drawn from similar
previous studies conducted on the predictive validity of various
local English language tests (Davies, 1990; Elder, 1993; Cope,
2011; Hajr, 2014; Lynch, 2000). Though these studies varied in
the sample sizes, levels of education, and measures of the
standardized language tests and academic achievement, most of
them concluded that the correlation between the standardized
language tests and academic achievement was weak to moderate,
between 0.2 and 0.4. More particularly, Dooey (1999) proved the

R2
.023
.112
.035
.018
.092

t-value
1.529
3.566
1.916
1.352
3.195

Sig.
.129
.001
.058
.179
.002

evident that it has been difficult to find strong predictive
relationship between IELTS and students’ academic achievement.
Similarly, Bẹnlingham (1999) explained for his finding was if
these results were conducted with IELTS Band 4.0 and above, the
students may have 20% chance of success in their academic
performance. This implies that, students who got overall IELTS
entrance score of 4.0 and above may perform little bit better their
academic susccess. In contrast, it seems to be hard to achieve
academic achievement for those who got IELTS entrance below
4.0. Constantly, Benlingham (1999) went on say that only IELTS
Band 6.5 and above – the requirement for all university admission
“is less likely to be a significant factor in influencing academic
success” (p.231).

VIII. CONCLUSION
From the correlation results above the IELTS and CGPA
have slightly significant relationship. Only Reading component in
the IELTS emerged as a satisfactory predictor of the students’
academic performance as measured by their CGPA. Based on the
findings of the study it is suggested that other components:
Writing, Listening and Speaking should be paid more attention in
the selection of students who apply for a position in the university.
More importantly, in order to build a more comprehensive picture
of the relationship between students’ English proficiency and their
academic success, the educators should take more considerations
of other factors which affect on academic performance as well as
key influences on the admission criteria.
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Abstract- Although re-engineering is often used as a means to
reduce the risk, reduce costs and maintain the operation of
deriving the software, but re-engineering cannot avoid risk. Risk
is a probability of occurrence of some unwanted and harmful event
to the project. These events can result in cost overruns, schedule
slippage, or failure to meet their project goals. Simulation is an
important technique for calculate the probability of risk in
software reengineering projects. This paper is aimed at
implementing a simulator in Monte Carlo algorithm and Matlab
language which estimates the probability of risk during project
completion.
Index Terms- reengineering software, risk, Simulation, Monte
Carlo, Estimates, probability

I. INTRODUCTION

R

isk analysis has become a standard requirement for projects
in many organizations. To meet this requirement and avoid
crisis situations because of potential risks we must to identify and
specify the particular category threads belongs to the category
which consist of (Cost, Time delay , performance , maintenance
and user satisfaction ).

Cost
•
Less benefit/profit
•
High maintenance cost
•
Expensive backup
•
High cost to finance report
•
Poor quality and inconsistency of business plans
• Loss of legacy investments

Time Delay
•
Lack of knowledge about legacy systems.
•
Lack of understanding the concepts of legacy system.
•
The vital role played by organizational hierarchy in
making decision.
•
Political reasons.
•
Delivering the project on time.
•
Budget cost overflow.
•
Migration of team people

Performance
•
•
•
•
•
•


User/Customer Satisfaction: In a competitive marketplace
where businesses compete for customers, customer satisfaction is
seen as a key differentiator and increasingly has become a key
element of any business strategy
And Risk Analysis: During the risk analysis each risk is
assessed to determine the probability of risk’s occurring, impact
of the effect that the resulting problem will have on the project and
need to risk associated with activities in the near future would
have a higher priority than similar risks in later activities and
calculating probability

II. SIMULATION
In this paper I have taken a standard example to find z- value
of probability of risks in any software reengineering project. The
mathematical table of likelihood of each of the activity performed
in an entire duration of project for finding various parameters is
also presented. The corresponding statistical result with simulation
is also provided to support it.
Monte Carlo algorithm is used for simulation of randomized
numbers which are independent and identically distributed. In our
case it is used to evaluate the risks that are not achieving its prior
deadline. Following are the steps to perform it.
Step1: Start
Step2: Calculate activity time for a given project network multiple
times.
Step3: In calculating activity time select activities randomly from
a set of estimates. Here, we can use Box-Muller
transformation method.
Step4: Output- Range of estimates with associated probabilities
Graph1: Effort in Staff-months After applying Estimate
Equation of COCOMO II estimation model-

Non portability
Result mismatching
Unsupported legacy system
Reliability mismatch
Incompatible Result
Improper selection of reengineering approach
• Inappropriate Data restructuring
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Graph2: Monte Carlo estimation
Simulation of a standard example in a software reengineering
project
In a corporation which produces software products develops
in this manner, first we look create an activity network with
different time estimates, then find mean, variance for it. Our Table
1 shows this.

Table (1): Empirical Time Estimates, Average Mean Time, Variance
Action

Optimistic Time

Most Likely Time

Pessimistic Time

Mean Time

Variance

1-3

2

4

6

4.00

2.6

1-2

3

6

8

5.66

4.2

2-4

5

7

9

7.00

2.7

2-5

4

6

9

6.33

4.2

3-6

6

10

12

9.33

6.2

3-5

3

5

9

5.66

6.2

Mean Time, Variance, z-value is calculated using following
MATLAB implementation program:
% Uniform Random Number
% Monte Carlo method as an approximated integration technique
% integrate f(x) on the [0,1] interval
clc;
n=50;
x=rand(n,1);
gav=zeros(n,3);
gavvar=NaN(n,3);
gav(1,1)=x(1,1);
gav(1,2)=x(1,1)^2;
gav(1,3)=cos(pi*x(1,1));
for i=2:n
gav(i,1)=sum(x(1:i))/i;
gav(i,2)=sum(x(1:i).^2)/i;
gav(i,3)=sum(cos(pi*x(1:i)))/i;
gavvar(i,1)=var(x(1:i));
gavvar(i,2)=var(x(1:i).^2);
gavvar(i,3)=var(cos(pi*x(1:i)));
end
%%%%%%%%%%%%%%%%%
mean,
variance%%%%%%%%%%%%%%%%%%
prompt = 'Input optimistic time of an activity ';
ot = input(prompt)
prompt1 = 'Input most likely time of an activity' ;
mlt = input(prompt1)
prompt2 = 'Input pessimistic time of an activity';
pt = input(prompt2)
mean = (ot+mlt+pt)/3;
v = (power((mean-ot),2)+ power((mean-mlt),2)+ power((meanpt),2))/3;

%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%
% prompt = 'Input mean time of any activity ';
% mean = input(prompt)
% prompt1 = 'Input variance of any activity' ;
% variance = input(prompt1)
%prompt2 = 'Input Schedule Time';
%st = input(prompt2)

z-value

z = (st-mean)/sqrt(v);
%%%%%%%%% Graphics (mean) %%%%%%%%%%
figure(1);
subplot(3,1,1);
plot(gav(:,1));
line((1:n),ones(n,1)/2,'color','red');
legend('Empirical Average','Theoretical Mean',...
'Location','NorthEastOutside');
title('f(x)=x');
%%%%%%%%%%%%%%
GRAPHICS(ZVALUE)%%%%%%%%%%
figure (2);
subplot(3,1,1);
plot(z);
line((1:n),ones(n,1)/2,'color','red');
legend('z-value','Probability of risk',...
'Location','NorthEastOutside');
title('z-value');
%
Output of the program is given below:
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In the next Table 2, we have presented time durations during each
simulation run represented as S.
In our case, s is calculated as follows:

Where, a pair (rn1, rn2) we have taken for random numbers in the
range of (0, 1).
Table (2) Action and Time Duration
Time Duration
s

0.72

0.21

1.03

0.69

1.02

1.32

1.66

1.24

Action

Time Duration of each action is generated

1-3

9.33

7.36

8.12

9.08

7.06

5.14

6.84

7.09

1-2

7.02

8.17

8.02

8.17

6.14

8.74

9.87

8.15

2-4

5.03

7.48

6.03

6.54

5.17

9.81

7.08

9.35

2-5

6.12

8.45

7.15

7.14

6.80

7.51

9.01

9.71

3-6

5.19

6.35

8.01

8.61

7.40

6.48

8.48

6.18

3-5

6.31

5.14

9.16

8.01

8.10

5.98

7.10

7.95

Z-value is used to estimate probability of risk during project completion, calculated as follows:

Table(3) z- value with project completion time(in percentage)

Where, ST= Schedule Time.
Table 3, given below displays several z-value with some project
completion time.

Project
Completi
on Time
z- value

27.8
4

40.0
1

35.7
8

41.0
9

39.8
7

47.0
9

39.5
1

31.0
0

29.3
0

41.6
3

38.4
5

39.5
0

41.6
5

42.5
4

The next table 4 gives us risk probabilities in percentage (%) with
different values of s.
Table(4) risk probabilities in percentage (%) with different values of s.
Project
Completion
Time
z- value
Probability
of Risk

27.84

40.01

35.78

41.09

39.87

47.09

39.51

31.00
30.01

-9.30
58.14

41.63
7.33

-8.45
9.15

39.50
38.50

41.65
6.11

42.54
91.25

In the below mentioned graph, I have taken risk probabilities and
z-value and shown the relationship between them.
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Graph 1: z-value versus risk probabilities

[8]

III. CONCLUSIONS
We have included mathematical table of each of the time
needed in any software reengineering project. We have found
statistical result, performed simulation by using Monte–Carlo
simulation technique, and derived z-value of probabilities of risks.
In the same paper have mentioned the particular algorithm used to
do it. And we find from the result the higher the time it takes to
complete the project, the smaller is the z value and the greater is
the risk involved in the project. As an alternative to this technique
and to provide a greater degree of flexibility in specifying activity
durations, we can use MONTE - CARLO SIMULATION
Technique to evaluate the risks of not achieving deadlines. It
involves calculating activity times for a project network a large
number of times, each time selecting activity times randomly from
a set of estimates.

[9]

[10]

[11]
[12]
[13]

[14]

[15]
[16]
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Abstract- BACKGROUND AND AIM: Order to plan by the
authorities in our country with limited resources, we have a study
to assess the prevalence, awareness, control and factors associated
with hypertension in rural Tshela, located in the southern part
western DRC
METHODS: we conducted a cross-sectional study using a
modified WHO STEP wise questionnaire for data collection
during face-to face interviews was conducted from October, 1 to
December 15, 2018. A multistage cluster sampling method was
used and inclusion criteria were age ≥18 years and informed
consent. Information on demographic parameters, behavioral
lifestyles, anthropometric and blood pressure (BP) measurements
was obtained. Hypertension was defined as an average of two BP
≥ 140/90 mmHg or self-reported history of antihypertensive
medication use. Independent factors associated with hypertension
were identified using logistic regression analysis. P<0.05 defined
the level of statistical significance.
RESULTS: The prevalence of hypertension was 34.5%
with 56,1 % of hypertensive participants being unaware of their
hypertension status. Of those who were aware and on treatment,
only 22, 6% had a controlled BP. Older age (p<0.001), ATS (p<=
0.001) and DS(p<0.001) emerged as main cardiovascular risk
factors associated with hypertension.
CONCLUSION we reported high prevalence, low
awareness and suboptimal BP control, high cardiovascular risk
and associated with smoking and obesity as modifiable risk
factors. Therapeutic lifestyle changes and pharmacological
treatment are necessary for hypertensive participants.
Hypertension was characterized by a high prevalence, low
rate of awareness and suboptimal BP control, high cardiovascular
risk and associated with smoking and obesity as modifiable risk
factors. Therapeutic lifestyle changes and pharmacological
treatment are needed for those hypertensive participants with
increased global cardiovascular risk.
Index Terms- hypertension, prevalence, awareness, tshela

I. INTRODUCTION

H

ypertension is a major risk of disease risk 1. according to the
World Health Organization estimates that approximately
40% of adults suffer from hypertension2. he is responsible Each
year, 9.4 million deaths from complications either from heart
disease or from stroke (BP) 3, 4.
The literature reports a gradual increase in the global
prevalence of hypertension due to an aging population, the
adoption of an unhealthy lifestyle 5. Hypertension being the risk
factor contributing the most to the burden of disease, the
importance prevention, diagnosis and adequate control of
hypertension is more than ever emphasized. Globally, however,
less than half of all people are aware of their diagnosis and less
than a third of people on treatment have controlled BP6,7.
n sub-Saharan Africa (SSA), its prevalence can reach 38% in
certain communities 8,9. but it is estimated that between 10 and
20 million can suffer from hypertension. These estimates are based
on estimates as many sub-Saharan African countries still lack
recent and detailed baseline data on the prevalence of HTN 10. In
addition, few available studies report low awareness, low rates of
patients on treatment and a low rate of hypertensin control in these
populations.
In our country the Democratic Republic of Congo (DRC),
the nationwide prevalence of hypertension and associated risk
factors is not yet available due lack of an effective nationwide
surveillance system and financial constraints; however, studies
conducted in some urban and rural areas have reported a
prevalence of hypertension ranging from 30% to 40% and an
increased CV mortality due, among others, to low awareness,
under-diagnosis and under-treatment as well as poor hypertension
control11-14 . If studies have been conducted in port cities like
Kinshasa, Bukavu, Matadi and Boma, there is no data yet
available on hypertension and risk factors associated with Tshela,
DRC
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II. METHODS
 Study design
We conducted a cross-sectional study based on a randomly
selected adult population
 Study setting
Tshela is a City located at 250 Km far from Matadi, the
Capital City of the south western Province of Kongo Central and
690 Km far Kinshasa, the Capital City of DRC.
Study population
A multistage stratified sampling method was used to allow
estimates by sex (male and female) and residence (urban and
rural). A total of 1000 eligible individuals were successfully
interviewed among the households that gave informed consent.
 Inclusion criteria
Was included in this study any person over the age of 18,
having resided in Tshela over 1 year and having consented
verbally or in writing.
 Data collection
The relevant parameters including socio-demographic data,
anthropometric and behavioral measures were obtained after the
interview by trained personnel..
Measures
The anthropometric measurements (such as body weight,
waist circumference, height) blood pressure, and pulse rate were
collected by well-trained Medical students. Blood pressure was
measured using digital blood pressure meters (OMRON MIT5
Connect, Kyoto, Japan). The average of the two measures was
used in the final analysis.
The size was measured, in a standing position, in a
participant without shoes, using a flexible measuring tape
(Hemostyl, Sulzbach, Germany).Body weight was also measured
with individuals wearing light clothing or standing without shoes
using adigital weighing scale (Deluxe GBS-721;Seca
Deutschland, Hamburg, Germany). Body mass index (BMI) was
computed as weight in kilograms divided by height in meters
squared (Kg/m2). A flexible measuring tape was used to measure
the size at the level connecting the two iliac crests.
During the survey, questionnaires on eating habits, risky
behavior (smoking and smoking, lack of consumption of fruits and
vegetables) and physical activities were administered.
•

Operational definitions
The socio-economic level was calculated on the basis of
DRC Demographic and Health Survey (DHS) and classified into
three degrees : low, middle and high socioeconomic status (SES)15
. The cardiovascular risk factors were defined according to the
surveillance manual16. Talking alcohol was defined as
consumption of more than 1 standard drink (which is the amount
of alcohol you find in a small beer, one glass of wine, or one tot of
spirits per day for females and more than 2 standard drinks for
males16. Smoking was defined as the frequent use of tobacco in
all forms (smoked, prized) 18. The BMI was further classified into
four categories; underweight (BMI <18.5 Kg/m2), normal (BMI
18.5-24.99 Kg/m2), overweight (BMI 25 -29.99 Kg/m2) and obese
(BMI ≥30 Kg/m2 19. Diabetes was defined as currently taking
antidiabetic drugs or having a fasting capillary whole blood
glucose value≥126 mg/dL 20. Hypertension was defined as a BP
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≥140/90 mm Hg, hypertensive subjects was defined by selfreporting ongoing treatment 21. The hypertension was defined as
controlled when SBP < 140 mmHg and DBP < 90 mmHg under
pharmacological treatment. Low fruit/vegetable consumption of
less than 5 portions of fresh and/or cooked fruits/vegetables a day
22
. Insufficient physical activity was defined as self-reported less
than 150 min of moderate intensive activity or less than 75 min
vigorous intensive physical activity per week, including walking
and cycling 23.
Data analyses
Data were analyzed using Statistical Package for the Social
Sciences (SPSS) version 21 for Windows (SPSS Inc., Chicago, IL,
United States). Data were expressed as mean values ± standard
deviations (SD) for continuous variables. Frequencies (n) and
percentages (%) were reported for categorical variables. Counts
(frequency = n) and percentages (%) were reported for categorical
variables. Percentages were compared using the chi-square test.
The logistic regression model analysis adjusted for obesity,
physical activity, dietary practices, parity, income and alcohol use.
A p-value of < 0.05.
 Data analyses
Data were analyzed using Statistical Package for the Social
Sciences (SPSS) version 21 for Windows (SPSS Inc., Chicago, IL,
United States). Data were expressed as mean values ± standard
deviations (SD) for continuous variables. Frequencies (n) and
percentages (%) were reported for categorical variables. Counts
(frequency = n) and percentages (%) were reported for categorical
variables. Percentages were compared using the chi-square test.
The logistic regression model analysis adjusted for obesity,
physical activity, dietary practices, parity, income and alcohol use.
A p-value of < 0.05.
Ethical approval
Obtained from the Ethical Committee of the Ministry of
Health (N°150/CNES/BN/PMMF/2019). Consent was taken from
the subjects who volunteered to participate in the study. Identified
hypertensive subjects were referred to the nearby clinic for
treatment

III. RESULTS
Table1. General characteristics
Of the 1000 participants, 372 (37.2%) were males while 628
(62.8%) were females. Their mean age was 47,7±16,0 years with
34,9%, 21,6%,19,6% and 23,9 % participants aged participants
aged respectively < 40 years, 40–49 years, 50-59 years and ≥60
years . The proportion of unemployed, married, single, secondary
education level and low SES participants was 39.7%, 70.1%,
8.9%, 51.1% and 61.4%, respectively. Average levels of SBP,
DBP, HR, BMI, WC, and capillary blood glucose were
127,2±22,9 mmHg, 78,7±15,7 mmHg, 80,3±10,6 bpm,
23,5±4,9Kg/m², 81.7±11.9cm and 118,1±31,1 mg/dl, respectively.
Table 2 summarizes cardiovascular risk factor profile of the study
population as a whole and by BP categories. In the study
population as a whole, Smoking 21.5%, alcohol intake (31.3%),
obesity (11.0%), central obesity (38.1%) and low Fruits and
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vegetables consumate (71.1%) were cardiovascular risk factors
most frequently reported by the participants.
 Prevalence and Awareness, treatment and control of
hypertension
Hypertension was observed in 345 (34.5%) participants
(Fig.1),
Of the 345 hypertensive patients, 144 (41.7%) knew each
other hypertensive and among them heard there were more
women. were aware (45.5% vs 37.9%; p<0.001) (Table 3).
Current pharmacologic antihypertensive treatment was reported
by 62 (85.4%) of 144 participants aware of their hypertension
status. The antihypertensive regimen was based on 1 and 2
antihypertensive drugs in 53 (72.8%) and 9 (14.6%) treated
hypertensive participants, respectively; no participant was
receiving ≥3 antihypertensive drugs.
In those receiving one antihypertensive drug, calcium
channel blockers (50.9%) was the drug class most frequently
reported by participants whereas the combination of calcium
channel blockers (CCB) and angiotensin converting enzyme
inhibitors (ACEIs) (49.1%). BP control was observed in 14 (22.6
%) of 144 treated hypertensive participants mainly in men than
women (34.8 vs12.1; p=0.001).
Factors associated with hypertension
In univariate analysis (Table 3), cardiovascular risk factors
significantly associated with hypertension were older age
(p=<0.001 ), smoking (p=<0.001), menopause (p= <0.001) ATS
(p<0,001 ),Overweight
(p<0.001) obesity (p= 0.001), and
central obesity (p<0.001 ) emerged as the main cardiovascular risk
factors significantly associated with hypertension. In multivariate
analysis (Table 4), the strength of the associations observed in
univariate analysis persisted only for older age [aOR 2,98(2,054,35); p=<0.001)], ATS [aOR 8,90(5,65-14,02); p=<0.001] and
obesity (aOR2,68(1,92-3,17) ; p=0.001]. Thus, the likelihood of
having hypertension was nearly three-fold greater in the presence
of older age (aOR 2, 8; 95%CI 2.98(2.05-4.35; p= <0.001)

IV. DISCUSSION
This study was conducted following the STEPS of the WHO
on the assessment of rick for non-communicable diseases and
associated factors in rural population.The study on hypertension,
like the other studies carried out in the RDC, showed a high
prevalence in the general population (35.5%)14.
The majority of previous studies report a higher prevalence
of HNT in urban areas than in rural areas , because rural African
populations have a traditional lifestyle associating cultural and
dietary habits allowing prevention against of HNT , (38 % in rural
areas vs 41% in urban zones in 2014)12 but Makoso et al. find a
high prevalence in rural areas in in 2020 in Boma (73.6%)14.
A similar prevalence has been reported from HTN in
Nigeria, South Africa, Tanzania, Uganda and Ghana25-29.This
prevalence will be explained by the progressive aging of the
population and the increase in life expectancy in African countries.
Age, BMI, sedentary lifestyle, smoking and alcohol consumption
are the factors generally associated with hypertension Most of
them have already been identified as important risk factors for
hypertension in different studies conducted in SSA30-34.
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Our results corroborate those of the literature on some of
these observed associations such as advancement in age, physical
inactivity and BMI. Our study does not establish an association
between smoking and hypertension, while tobacco is recognized
as a risk factor for CVD
Increased age is one of the strongest risk factors for the
development and progression of hypertension. Indeed, the ageing
process can increase BP through several mechanisms including
insulin resistance/ hyperinsulinemia and subsequent activation of
the sympathetic nervous system and renin angiotensin aldosterone
system, clustering of multiple risk cardiovascular risk factors,
oxidative stress and subsequent inflammation and endothelial
dysfunction, increased renal proximal tubular sodium and water
reabsorption mediated by the activation of sodium-proton
exchanger35,36 .Like aging, overweight and obesity also can
increase BP through insulin resistance/hyperinsulinemia and their
subsequent hemodynamic, metabolic and renal consequences37.
Alcohol consumption, a well-known risk factor for HTN, was not
significantly reported in our analyzes21, while several studies in
sub-Saharan Africa have established a positive association
between HTN and moderate to heavy consumption of alcohol38,39.
In our study, less than 58.2% of hypertensive participants were
aware of their pathology and less than one-half of them took
antihypertensive treatments.
The study shows that 1 in 3 patients has controlled
hypertension with antihypertensive drugs, this observation is
frequent in African studies 8,11.
The proportion of participants aware, treated and controlled
was low in the present study. Our finding is consistent with that of
previous studies conducted in the Democratic Republic of the
Congo11-14. Our finding of low proportion of participants aware of
their hypertension is consistent with previous reports from our
setting. In this regard, awareness rates of 32,5%, and 42.5% have
been already reported by M’Buyamba-Kabangu et al. in Kinshasa,
the capital City40 and Katchunga et al. in Bukavu, a City located
at the southern East part of DRC, respectively12. Low awareness
remains still a big challenge for the control of hypertension in
other sub-Saharan African countries and requires effective
behavioral change communication and screening strategies to
reduce the prevalence of undiagnosed hypertension and related
life-threatening complications41,42.
The low proportion of participants on antihypertensive
therapy in the present study is consistent with previous studies
from DRC and other sub-Saharan African countries11-13 that
reported values less than 50% among treated patients. Similar
picture has been found for patients who achieved recommended
BP goals.
The majority of treated participants were receiving
monotherapy with mainly calcium channel blockers. If the use a
calcium channel blocker or a thiazide diuretic as first-line drug in
the treatment of hypertension of blacks, known to have a low
plasma renin activity and a subsequent volume-dependent
hypertension 43.
Older age and FH-HT as non-modifiable and smoking,
overweight and obesity as modifiable risk factors were
independent factors associated with hypertension. Older age has
been reported to be one of the most powerful cardiovascular risk
factors through oxidative stress-induced endothelial dysfunction36
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and subsequent vascular remodeling as well as the coexistence of
multiple cardiovascular risk factors via insulin resistance 35.
The association of FH-HT and hypertension does translate
the existence of a potential genetic susceptibility that does interact
with environmental factors for the development and progression
of hypertension and related end-organ damage44. Smoking45 and
overweight/obesity are well-known traditional risk factors sharing
insulin resistance, sympathetic nervous (SNS) and renin
angiotensin aldosterone (RAAS) systems, oxidative stress and
subsequent inflammation and endothelial dysfunction as a
common pathogenic pathway for cardiac and vascular damage46.
The interpretation of the results of the present survey should take
into account of some limitations. First, the cross-sectional design
of the survey precludes the establishment of any temporal
relationship between the outcome and the variables of interest.
Second, the unique measurement of the variables of interest could
have under- or overestimated their true values and the prevalence
of hypertension. Third, other factors usually associated with
hypertension such as blood lipids were not measured.

[2]
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[10]

V. CONCLUSION
The present survey showed that nearly four participants out
of ten had hypertension that was associated with older age, family
history of hypertension, overweight and obesity as main
cardiovascular risk factors. A management strategy based on both
therapeutic lifestyle changes (TLC) and pharmacological
treatment is needed for those hypertensive participants with
increased global cardiovascular risk.
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Table 1. General characteristics of the study population as a whole and by hypertension status.
Variables

Age, years

Over All

Male

Female

n = 1000

n=372

n=628

47,7±16,0

49,4±15,4

46,7±16,3

Age categories, n(%)
349(34,9)

114(30,6)

235(37,4)

40-49 years

216(21,6)

73(19,6)

143(22,8)

50-59 years

196(19,6)

75(20,2)

121(19,3)

≥60 years

239(23,9)

110(29,6)

129(20,5)

Occupation, n(%)

<0.001

Senior Staff

30(3,0)

23(6,2)

7(1,1)

Businessmen

351(35,1)

131(35,2)

220(35,0)

24(2,4)

15(4,0)

9(1,4)

Public Servants

198(19,8)

124(33,3)

74(11,8)

Unemployed

397(39,7)

79(21,2)

318(50,6)

Marital status, n(%)

<0.001

Married

700(70,1)

295(79,3)

405(64,7)

Divorced

70(7,0)

17(4,6)

53(8,5)

Widow

139(13,9)

11(3,0)

128(20,4)

Single

89(8,9)

49(13,2)

40(6,4)

Education level, n(%)

<0.001

Primary/no

298(29.8)

56(15.1)

242(38.5)

Secondary

510(51,1)

202(54,4)

308(49,0)

University/Superior

191(19,1)

113(30,5)

78(12,4)

SES, n(%)

0.113

Low

614(61,4)

220(59,1)

394(62,7)

Middle

341(34,1)

126(33,9)

215(34,2)

High

45(4,5)

26(7,0)

19(3,0)

23,5±4,9

22,2±3,6

24,2±5,5

BMI, Kg/m²

<0.007
<0.001

< 40 years

Students

P

<0.001
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WC, cm

81.7±11.9

79.7±10.7

85.4±13.2

<0.001

SBP, mmHg

127,2±22,9

129,8±21,7

125,7±23,4

<0.006

DBP, mmHg

78,7±15,7

80,3±13,2

77,8±16,9

<0.012

MAP, mmHg

94,9±16,6

96,8±15,2

93,8±17,3

<0.005

PP, mmHg

48,5±16,6

49,4±13,5

47,9±18,1

<0.163

HR, bpm

80,3±10,6

78,4±12,4

81,4±9,2

<0.001

Blood glucose, mg/dl

118.1±31.1

118.2±31.9

117.9±29.7

0.929

Data are expressed as mean ± standard deviation, median (interquartile range) absolute (n) and relative (in percent) frequency.
Abbreviations: M, male F, female SES, socioeconomic status BMI, body mass index WC, waist circumference SBP, systolic blood
pressure DBP, diastolic blood pressure MAP, mean arterial blood pressure PP, pulse pressure HR, heart rate bpm, beat per minute

Table 2. Cardiovascular risk factor profile of the study population as a whole and by hypertension
FRCV

HTA+

HTA-

p

n=345

n=655

Age >55 H/45 F, n(%)

237(68,7)

208(31,8)

<0,001

HF-HTA, n(%)

88(25,5)

167(25,5)

0,527

HF-DM, n(%)

51(14,8)

52(7,9)

0,001

HF-Obesite, n(%)

9(2,6)

20(3,1)

0,428

HF- MCV, n(%)

16(4,6)

11(1,7)

0,007

HF-MRC, n(%)

4(1,2)

5(0,8)

0,378

Smoking,, n(%)

93(27,0)

122(18,6)

0,002

Alcohol intake, n(%)

113(32,8)

200(30,5)

0,258

Physical inactivity, n(%)

114(33,0)

137(20,9)

<0,001

Goutte, n(%)

12(3,5)

7(1,1)

0,009

Menopause, n(%)

142(41,2)

108(16,5)

<0,001

ATS, n(%)

140(40,6)

32(4,9)

<0,001

Overweight, n(%)

85(24,6)

106(16,2)

0,001

Obesity, n(%)

54(15,7)

56(8,5)

0,001

Central obesity, n(%)

175(50,7)

205(31,3)

<0,001

RCM, n(%)

89(25,8)

94(14,4)

<0,001
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DM, n(%)

68(23,1)

810

58(11,5)

<0,001

Data are expressed as absolute (n) and relative (in percent) frequency. Abbreviations: M, male F, female FH, family history HT,
hypertension DM, diabetes mellitus CVD, cardiovascular disease PH, personal history CMR, cardiometabolic risk
Table 2. Cardiovascular risk factor profile of the study population as a whole and by hypertension
FRCV

HTA+

HTA-

n=345

n=655

Age >55 H/45 F, n(%)

237(68,7)

208(31,8)

<0,001

HF-HTA, n(%)

88(25,5)

167(25,5)

0,527

HF-DS, n(%)

51(14,8)

52(7,9)

0,001

HF-Obésité, n(%)

9(2,6)

20(3,1)

0,428

HF- MCV, n(%)

16(4,6)

11(1,7)

0,007

HF-MRC, n(%)

4(1,2)

5(0,8)

0,378

HF-Dyslipidémie, n(%)

4(1,2)

11(1,7)

0,712

Tabac, n(%)

93(27,0)

122(18,6)

0,002

Alcool, n(%)

113(32,8)

200(30,5)

0,258

Sédentarité, n(%)

114(33,0)

137(20,9)

<0,001

Goutte, n(%)

12(3,5)

7(1,1)

0,009

Ménopause, n(%)

142(41,2)

108(16,5)

<0,001

Athérosclérose subclinique, n(%)

140(40,6)

32(4,9)

<0,001

Tachycardie, n(%)

34(9,9)

81(12,4)

0,140

Surpoids, n(%)

85(24,6)

106(16,2)

0,001

Obésité, n(%)

54(15,7)

56(8,5)

0,001

Obésité abdominale, n(%)

175(50,7)

205(31,3)

<0,001

RCM, n(%)

89(25,8)

94(14,4)

<0,001

DS, n(%)

68(23,1)

58(11,5)

<0,001

Durée de sommeil, n(%)

p

0,005

<8 heures

148(44,0)

215(33,8)

8 heures

118(35,1)

250(39,3)

>8 heures

70(20,8)

171(26,9)
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Activité physique, n(%)

0,221

Inactif

196(56,8)

354(54,0)

Actif

194(43,2)

301(46,0)

Table 3. Awareness, treatment and control of hypertension among hypertensive participants
Variable

N

Awareness, n(%)

345

All

Male

Female

P

145

200

<0.001

No

201(58.2)

90(62.1.)

111(55.5)

Yes

144(41.7)

55(37.9)

89(45.5)

58

86

Treatment, n(%)

144

No

82(56.9)

32(55.2)

50(58.1)

Yes

62(43.1)

26(44.8)

36(41.9)

29

33

53 (85.4)

23(79.3)

30(90.9)

CCB

27(50.9)

17(73.9)

10(33.3)

ACEI

26(49.1)

6(26.1)

20(66.7)

9(14.6)

6(20.7)

3(9.1)

CCB + ACEI

8(88.9)

6 (100.0)

2(66.7)

CCB + Thiazide like

1(11.1)

0(0.0)

1(33.3)

29

33

Drug regimen/class

62

1 drug, n(%)

2 drugs, n(%)

BP control, n(%)

62

No

48(77.4)

19(65.5)

29 (87.9)

Yes

14(22.6)

10(34.8)

4(12.1)

0.476

0.119

0,001

Data are expressed as absolute (n) and relative (in percent) frequencies. Abbreviations: CCB, calcium channel blocker ACEI, angiotensin
converting enzyme inhibitor ARA, angiotensin type 1 receptor antagonist BP, blood pressure
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Tableau 4 Cardiovascular risk factors associated with hypertension in multivariate analysis.

Variables

Univariate
p

Multivariate
OR (IC95%)

p

OR (IC95%)

Older age, yrs
No
Yes

1
<0,001

4,72(3,56-6,25)

1
<0,001

2,98(2,05-4,35)

Smoking
No
Oui

1
0,002

1,61(1,18-2,20)

1
0,153

1,34(0,90-1,99)

Physical inactivity
No
Yes

1
<0,001

1,87(1,39-2,50)

1
0,121

1,36(0,92-1,99)

Goutte
No
Yes

1
0,012

3,34(1,30-8,55)

1
0,604

1,35(0,44-4,15)

Menopause
No
Yes

1
<0,001

3,54(2,64-4,77)

1
0,145

1,36(0,90-2,05)

ATS
No
Yes

1
<0,001

13,30(8,77-20,14)

1
<0,001

8,90(5,65-14,02)

Overweight
No
Yes

1
0,001

1,69(1,23-2,34)

1
0,096

1,90(0,17-3,06)

Obesity
No
Yes

1
0,001

1,99(1,33-2,96)

1
0,009

2,68(1,92-3,17)

Central obesity
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1
<0,001

1

2,26(1,73-2,95)

0,203

1,33(0,86-2,07)

DS
No
Yes

1
<0,001

1

2,53(1,73-3,69)

<0,001

2,34(1,47-3,71)

Abbreviations : hypertension aOR, adjusted odds ratio CI,

n=345
34.5%
n=655
65.5%

HBP
No HBP

Fig.1. Distribution of the study participants according to hypertension status. Abbreviations: HBP, high blood pressure
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Abstract- The study aims to understand the awareness of the
various pandemics that occurred during the 21st century
including the perceptions of people of various age groups about
the origin, trust on sources of information, impact on industries.
A cross sectional study was conducted among people from
various countries like India, United States of America, Kuwait,
Canada, Luxembourg, etc. The data were collected through an
online survey questionnaire and results were analysed using
Microsoft Excel. A total of 350 people from various countries
participated in this study. Most people are aware of the
pandemics COVID-19, Swine Flu, SARS (Severe Acute
Respiratory Syndrome) & Spanish Flu. The most trusted source
of information is official government press releases by 175 and
consultation with health workers by 125 respondents. The
common symptoms were identified as fever by 328, dry cough
by 285 and tiredness by 188 people. The most negatively
affected industries during COVID-19 are Tourism & Hospitality,
Automobiles, Railways and Aviation. Most respondents fall
under the age group of 21-30 residing in India and most of them
are aware about the various pandemics. Pharmaceutical industry
is making profits during these pandemics while tourism and
airlines both suffering losses due to people avoiding travel in
these pandemics. The move of GDP and stock prices is moving
down in all the quarters in these pandemics as they are being
affected by the losses of these pandemics
Index Terms- Severe Acute Respiratory Syndrome, Swine Flu,
Middle East Respiratory Syndrome, COVID-19, Pandemics.

I. INTRODUCTION

P

andemics always led a threat to civilization from ancient
past. The most devastating pandemic that led to major
catastrophe was The Spanish Flu. Today the world is facing
another devastating pandemic’s ferocity known as COVID-19 or
Corona Virus. The wrath unleashed by the COVID-19 has not
only resulted in global lockdown but made surpassing losses to

almost every economy worldwide. From the past 50 years, the
world saw many pandemics that created havoc to some countries
at large or to the world. The beginning of 21st century saw a
pandemic named SARS (Severe Acute Respiratory Syndrome)
that came into control in July 2003 affecting almost 26 countries.
In 2009, the world crumbled into a disease called Swine flu
which lasted for 19 months affecting almost 13 countries. Down
the line the world saw another outbreak of MERS (Middle East
Respiratory Syndrome) that was first traced in Saudi Arabia in
2012 affecting almost 27 countries. As the world is developing
with a rapid pace, WHO declared a COVID-19 a global
pandemic that restrained this swift growth. Some of the common
features of these pandemic are they all made huge losses to many
industries leaving no stone untouched but many companies find
ways to develop despite their widespread ferocity. Few common
symptoms of these pandemics are fever, diarrhoea, and shortness
of breath and body ache. The vaccine for three pandemics
namely SARS, Swine Flu, and MERS has been developed
successfully and many clinical trials are under progress for
COVID-19.

II. METHODOLOGY AND DATA COLLECTION
This was cross-sectional study carried out among different
countries. An online questionnaire was developed by using
google forms. The questionnaire includes variety of items
associated with illness perception, risk perception, sociodemographic characteristics and political attitudes. The link of a
questionnaire was sent through different social media platforms
such as WhatsApp, emails, Instagram, Twitter, LinkedIn.
Surveys method is used for the collection of data in the
form of a questionnaire. It was spread through various aspects of
sources via. Mail, social media, telephonic, and word to mouth to
analyse the different levels of the data for the pandemics.
The population of the data among the selected countries
through the WHO data helps to ascertain the actual number of
cases and deaths for the pandemics SARS, MERS, and SWINE
FLU.
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Table I: Total number of Cases and deaths
Pandemics

Total confirmed Cases

Total Deaths confirmed

(%)

SARS(Severe
Acute
Respiratory Syndrome)

8,422

916

11%

MERS(Middle
Respiratory Syndrome)

2,253

840

37%

271,515
4,290,065

8,040
292,195

3%
7%

Swine Flu
COVID-19

East

III. DATA FINDINGS
Figure 1: Awareness about Pandemics

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform
The figure depicts that most people are aware of COVID19 as it’s the ongoing pandemic followed by Swine-flu, SARS
and Zika Virus. Respondents of age-group of 21-30 are most
aware of pandemics among all the age categories. Even the
viruses that unleashed their ferocity more than 50 years ago like
the Spanish Flu, The Black Death people especially age-group of

21-30 are aware about it. In people of age group of 51 - 60 and
above awareness level is less even though they were present
during few pandemics. People who identified pandemics like
Pandolim Influenza, Greece Plague and Pandemic Virus have no
awareness at all as these pandemics never occurred

Figure 2: How often do you check updates on COVID-19

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform
This publication is licensed under Creative Commons Attribution CC BY.
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From the graph we can infer that 31% are neutral at
keeping track of COVID-19. 29% of the respondents are keeping
regular updates from various sources such as newspapers, online
mediums, friends, and others. Another group of respondents
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comprising around 5% are not keeping any updates or tracks.
This means that mostly people are keeping track about the
updates frequently.

Figure 3: What is the probability of contracting the influenza?

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform
Almost similar percentage of respondents in both male and
female i.e. around 15% of the respondents not severe of
influenza. Almost 10% of male respondents are not severe to

influenza while corresponding female respondents occupies over
8%. On the other hand, 8% male respondents are slightly prone
to influenza.

Figure 4: Negative Impact on Industries during COVID-19

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform

According to industry chamber CII, COIVD-19 is one of
the worst crises which has impacted the tourism sector in all of
its segments like inbound, outbound and domestic, various
tourism verticals like adventure, leisure, business, and cruise,
heritage, corporates and niche segments. The revenue loss in this
industry can be of 60 to 70 percent in the year 2020. The

respondents during the survey have correctly identified Tourism
and Hospitality sector to be most negatively impacted followed
by industries like Automobiles, Railways and Aviation which are
interlinked with the Tourism sector. This implies that people are
well aware and informed about the various industries in an
economy.
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Figure 5: Origin of Swine Flu in which country

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform

As per official sources Swine Flu was first found in
Mexico, but as per the respondents particularly of age groups
above 31 years, China is the place of origin for Swine Flu. This

perspective can be due to the fact that the ongoing COVID-19
originated in China so similar kind of pandemics are linked to the
same country for origination.

Figure 6: Sources of Information

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform
To understand the level of trust on the various sources of
information through the survey, we find that respondents have
high trust on information which is available from official press
releases, the Government authorities and health workers. Least

amount of trust on information available from social media
platforms and conversation with friends and families as the
information may not be authentic and wide spread of
misinformation and rumours takes place through these sources.

Figure 7: Signs and symptoms

Source: https://docs.google.com/forms/d/e/1FAIpQLSfhM8TBgDIk28CijLWyoLT9ibM7Q0de9PO9BwTuOwi2ceWuXw/viewform
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As per WHO and CDC, the common sign and symptoms
are Fever, Dry Cough, Diarrhoea, Tiredness and Watery, Red
eyes. Around 83% of total respondents correctly identified the
symptoms. Rest of the 14% of respondents have no knowledge
about the common symptoms as they incorrectly identified loss
of hair, sweating, stomach ache and rapid weight loss/gain.

IV. CONCLUSION
According to the primary research, most respondents fall
under the age group of 21-30 residing in India and most of them
are well aware about various pandemics like COVID-19, Swine
Flu, SARS and Zika Virus. The respondents highly trust official
sources like the government press releases, consultation with the

818

health workers and has low trust on information sources like
social media platforms. Most of the respondents especially of the
age above 31, have the perspective that swine flu originated in
China just like COVID-19 but the country of origin is Mexico.
The common signs and symptoms were correctly identified by
83% of respondents i.e. fever, dry cough, diarrhoea, and tiredness
as announced by WHO and CDC.
According to the secondary research, pharmaceutical
industry is making profits during these pandemics while tourism
and hospitality sector are suffering losses as people avoid travel
during the pandemics. The movement of GDP and stock prices
are generally moving downward in most of the quarters in these
pandemics as they are being affected by negative impact on the
economy

V. APPENDIX
Questionnaire
Location/ Area of residence of the participant:
Gender of the participant: ☐ Male
☐ Female
☐ Prefer not to say
Age Group of the participant:
1) 0-20 Years
2) 21-30 Years
3) 31-40 Years
4) 41-50 Years
5) 51-60 Years
6) Above 60 Years
1. Which of the following pandemics have you heard about?
1) Zika Virus
2) Avian Flu
3) The Black Death
4) SARS (Severe Acute Respiratory Syndrome)
5) Spanish Flu
6) Swine Flu
7) MERS (Middle East Respiratory Syndrome)
8) Pandolim Influenza
9) COVID-19
10) Greece Plague
11) Plandemic Virus
2.

What do you think are the common symptoms of SARS, MERS, Swine Flu & COVID-19?
1) Fever
2) Diarrhoea
3) Loss of Hair
4) Dry Cough
5) Tiredness
6) Sweating
7) Watery, Red eyes
8) Stomach Ache
9) Rapid weight loss/ gain

3. What do you consider to be your own probability of getting infected with the influenza?
(Extremely Likely) 1 ☐
2☐
3☐
4☐
5 ☐(Extremely Unlikely)
4.

How severe would contracting the (influenza) be for you? (1-5 scale, 1= Very Severe 5= Not Severe)
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(Very Severe) 1 ☐

5.

2☐

3☐

4☐
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5 ☐(Not Severe)

How much do you trust the following sources of information in their reporting about the pandemics? (1- High Trust, 5- No
Trust)
Sources

(2)

(1)

(3)

(4)

(5)

Official,
government press
releases
Consultation with
health workers
Television stations

Daily or weekly
newspapers
Websites or online
news pages
Social media (e.g.
Facebook, Twitter,
YouTube,
WhatsApp)
Conversations
with family and
friends
6.

Please consider your experiences during any of the pandemics: (1- Strongly Agree, 5- Strongly Disagree)

Statements
I have a hard time
making it through
stressful events

(1)

(2)

(3)

(4)

(5)

It does not take
me
long
to
recover from a
stressful event
It is hard for me
to snap back
when something
bad happens
7. How often do you check for updates on COVID-19?
(Never) 1 ☐
2☐
3☐
4☐
5 ☐(Several times a day)
8. What are the chances of getting high return on investments in the stock market during pandemics?
(Extremely Unlikely) 1 ☐
2☐
3☐
4☐
5 ☐(Extremely Likely)
9. Do you think eating meat can lead to spread of virus?
Yes ☐
No ☐
Maybe ☐
10. Which are the industries that are most negatively affected because of COVID-19?
1) Education and Training
2) Healthcare
3) Real Estate
4) Automobiles
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5) Insurance
6) Telecommunications
7) Aviation
8) Ecommerce
9) Media & Entertainment
10) Infrastructure
11) Oil & Gas
12) Tourism & Hospitality
13) FMCG (Fast Moving Consumer Goods)
14) IT (Information Technology)
15) Manufacturing
16) Railways
17) Science & Technology
18) Gems & Jewellery
19) Pharmaceuticals
20) Retail
11. In which country did swine flu originate?
1) China
2) Turkey
3) Mexico
4) United Kingdom
5) Venezuela
6) India
7) Kuwait
8) Japan
9) Italy
10) Australia
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Abstract- Tumoral Calcinosis is an extremely rare benign
condition frequently misdiagnosed, of unknown origin. It presents
as calcified tumors, usually around the hips and buttocks,
shoulder, elbow in muscle and subcutaneous tissue. Growth of
such lesions is mostly slow and progressive in nature. Sometimes,
ulceration of the overlying skin occurs with superadded secondary
infection.This condition may be familial and is seen most often in
black Africans.Approximately 1% prevalence of periarticular
masses seen in secondary Tumoral Calcinosis.A 30 years old male
patient came to OPD at Taranath Govt. Ayurveda Medical
College, Ballari on 04 April 2019 presented with complaints of
palpable hard swelling on natal cleft with pain and itchingfor 2
months.Surgical excision was performed and recurrence was not
observed in follow up period.
Index Terms- Tumoral Calcinosis, gluteal region, Surgical
excision

I. INTRODUCTION

T

umoral Calcinosis is considered as an independent disease, in
which there is calcium deposition in the soft tissue in
periarticular regions. It is occurring without sex predilection and
lesions primarily proliferate during first 2 decades of life1. A
genetical disorder, recurrent soft tissue microtrauma or terminal
renal failure are blamed to cause Tumoral Calcinosis2. All these
causes may lead to localized or generalized disturbances of
calcium-phosphate metabolism which in turn causes Tumoral
Calcinosis. Approximately 1% prevalence of periarticular masses
seen in secondary Tumoral Calcinosis. Tumoral Calcinosis can be
subdivided etiologically into primary type with no associated
diseases and secondary type that follows other disorders like
hyperparathyroidism, malignancy, sarcoidosis, scleroderma,
prolonged hemodialysis3.

other significant medical illness. Patient had no history of Diabetes
Mellitus, Hypertension or Thyroid problems and was not suffering
from any other skin ailment or bleeding disorders. He was not
under any medication for any ailments.
Personal History:
Bowel: Regular
Appetite: Good
Micturition: Normal
Sleep: Disturbed due to pain
Family History:
Nothing significant
Physical examination:
Patient was moderately built
B.P: 130/80 mm of Hg
P.R: 74/min
Systemic Examination:
CVS: S1, S2 heard. No added sound
CNS: NAD
RS: NAD
GIT: NAD
Specific Examination:
Inspection: A swelling of 3*3cm was seen on natal cleft with
absence of pus discharge. Inflammatory signs notelicited.
Palpation: The swelling was tender, hardandfixed.
Investigation:
Routine blood was normal, HIV test was negative.
FNAC report was suggestive of Tumoral Calcinosis.

II. CASE REPORT
A 30-year-old male patient visited to Out Patient
Department (OPD) at Taranath Govt. Ayurveda College,Ballari,
Karnataka on 04April 2019 presented with complaints of palpable
hard swelling on natal cleft with pain and itching for 2 months. No
pus discharge was there. There was no history of trauma or any
This publication is licensed under Creative Commons Attribution CC BY.
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Figure 1: FNAC report
Clinical Diagnosis: Tumoral Calcinosis
Management:Treatment of choice was complete excision of
mass.
Pre- Operative notes:
 Informed and written consent
was taken
 Part preparation
 Inj. Xylocaine (0.2 ml)- test
dose
 Inj. TT(0.5 ml) IM
Operative notes:
Under all aseptic precautions,patient shifted to OT and put
under prone position. The operative site was painted and
draped.Inj. Xylocaine with adrenaline 2% - 5 ml infiltrated locally.
The mass was held with Alli’s Tissue forceps and excised with the
help of cautery. Apamargaksharataila was applied. The wound
was properly cleaned with betadine anddressing done with
JatyadiTaila. Hemostasismaintained throughout the procedure.
Patient withstood the procedure well. After stabilizing vitals
patient shifted to the ward.
Post- Operative notes:
 Antibiotics and analgesics for
5 days
 Cleaning and dressing
 Oral
medications:
Sapthavimshatikaguggulu(TI
D,After
food),
Gandhakarasayana
(TID,
After food) for 10 days.
 Sitz bath
Patient was reviewed 10 days later. Signs of healing of
post- operative wound was observed. No recurrence was observed
during follow up period.
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Figure 2: Before treatment
Figure 3: Excised mass

Figure 4: After excision

III. DISCUSSION
Tumoral Calcinosis is a phosphocalcic metabolism
anomaly, particularly among younger age groups and
characterized by the presence of calcified masses in the juxta
articular regions4.Genetic disorders, recurrent soft tissue trauma,
renal failure, hypervitaminosis D are among the main causes of
Tumoral Calcinosis3.
Patients usually present with multiple or solitary swellings
related to the joints, discomfort, pain and joint movement
limitation most commonly affecting the hip, elbow, shoulder, foot,
wrist.
Diagnosis of Tumoral Calcinosis is mainly based on
imaging modalities. Plain radiographs show the typical
appearance of amorphous, multilobulated and cystic calcifications
in a periarticular location. CT helps in determining the extension
and relations of individual lesions. It usually shows cystic loculi
with fluid levels caused by calcium layering giving rise to “the
sedimentation sign”. MRI shows in-homogenous high signal
intensity on T2-weighted sequences with two patterns frequently
observed; diffuse lower signal intensity pattern, nodular pattern
with alternating areas of high signal intensity and signal void.
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Ultrasonography can also be of value in detecting loculated fluid
collections5.
IV. CONCLUSION
Tumoral Calcinosis is a rare case which is typically seen in
peri-articular soft tissues exposed to repetitive trauma or
prolonged pressure such as hips, elbows and shoulders. This 30year-old male patient, with no family history and with no other
biochemical, radiological abnormality was treated successfully
with wide local excision with no recurrence.
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Abstract- SHGs play a societal role in the life of women in the
group of people with the motive to empower them. Once they
realize the significance of savings in their lives they start income
creation activities to support their families. SHGs give the women
a stand to express themselves. They enhance people’s involvement
for public accountability and community empowerment through
organization of community participation process and ensuring
democratic representation of people for sustainable development
of communities.
In the present paper an attempt has been made to evaluate
community participation in Manakondur and Karimnagar
Constituency after Joining SHGs. Further, an attempt has also
been made to measure the community participation, community
interaction organizations interaction participate in cultural
activities and festivals, participate in programmes and protest
against denied opportunities help to government officials of
sample respondents is also examined. The analysis is mainly based
on the primary data collected from the sample consumers through
field study and used “t test” also. We conclude that their
interaction with the community has been improved more in
Karimanagar constituency when compared to Manakondur
Constituency after joining self help groups. Government should
promote microfinance systems only when the beneficiaries link
their activities to social mobilization and community
empowerment. Politicall interference seems to be a block for
effective functioning of SHGs in both the constituencies.
Moreover the officals should stop discriminative attitude. The
NGOs and other officials should be trained for effective
monitoring of SHGs.

participation for public accountability and community
empowerment through organization of community participation
process and ensuring democratic representation of people for
sustainable development of communities.
Microfinance segment has become quickly in the course of
recent decades. Nobel Laureate Muhammad Yunus is credited
with establishing the framework of the cutting edge MFIs with
foundation of Grameen Bank, Bangladesh in 1976. Today it has
developed into a lively industry showing an assortment of plans of
action. Microfinance Institutions (MFIs) in India exist as “NGO”s
(enlisted as social orders or trusts), Non-Banking Financial
Companies (NBFCs), Commercial Banks, Regional Rural Banks
(RRBs), helpful social orders and other huge money lenders.
These players have assumed a significant role in giving
renegotiate office to MFIs. Banks have additionally utilized the
Self-Help Group (SHGs) channel to give direct credit to assemble
borrowers.

Index Terms- SHGs, Microfinance, Non-Banking Financial
Companies (NBFCs), Commercial Banks, Regional Rural Banks
(RRBs)

Primary data: The primary data was collected by
administering a structured questionnaire to the primary members
of SHGs functioning in reserved Manakondur constituency and
Karimnagar an unreserved constituency in erstwhile Karimnagar
Secondary data: The secondary data was collected and
compiled from internal records and reports of SHGs and DRDA,
Journals like Economic and Political Weekly, Indian Journal of
Commerce, SHADHAN and documents published by other
regulating bodies etc.
Karimnagar is one of the districts which exhibit the poverty
of the State. Manakondur constituency, reserved constituency for

I. INTRODUCTION

S

HGs play a social role in the lives of women in the community
with the motive to empower them. Once they realize the
importance of savings in their lives they start income generation
activities to support their families. SHGs give the women a
platform to express themselves. They enhance people’s

II. OBJECTIVES OF THE STUDY:
The specific objectives of the present study are:
1. To study community participation in after Joining SHGs.
2. To compare the community participation in Manakondur
and Karimnagar Constituency after Joining SHGs.
3. To suggest appropriate suggestions for improving the
community participation.

III. METHODOLOGY:
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SC and Karimnagar constituency, an unreserved constituency in
erstwhile Karimnagar of Telangana State was chosen for the
present study. A sample of 200 member beneficiaries from
Manakondur constituency, a reserved constituency for SC and 200
members from Karimnagar constituency, an unreserved
constituency were selected as respondents for the purpose of this
study. The sample was selected based on Multi stage sampling
method. In the next stage two Revenue Mandals were selected ad
from each revenue mandal 5 villages were chosen. From each
village two SHG’s and from each SHG, approximately twenty
beneficiaries or members of SHG’s have been considered as
respondents.
Hypothesis:
Ho = There is no significant difference between
Respondents Community Participation in Manakondur and
Karimnagar Constituency after Joining SHGs.
Ha = There is a significant difference between Respondents
Community Participation in Manakondur and Karimnagar
Constituency after Joining SHGs.
Comparative Analysis of Community participation in
Manakondur and Karimnagar:
Human being is a social animal and every person is
expected to participate in community activities. The respondents
are expected to interact with community, organizations, cultural
activities, helping the government officials and so on. Hence the
respondents were asked to reveal their opinion about various
factors of community participation activities on a five point scale.
The most preferred one should be rated as strongly agree and last
preference by strongly disagree. The response to the first factor
i.e. interaction with the community is placed in Table 1.

IV. COMMUNITY INTERACTION:
From Table 1, regarding interaction with the community
after joining self help groups by the respondents in Manakondur
constituency, it is observed that 42.70 per cent neither agree nor
disagree with the statement and 38.20 per cent agree and 19.10 per
cent strongly agree with the statement that they interaction with
the community. The mean score of the sample respondents after
joining the self help groups in Manakondur stood at 44.67 about
interaction with the community. Whereas the data relating to the
interaction with the community after joining self help groups by
the respondents in Karimnagar constituency reveals that, 69.89 per
cent agree and 13.64 per cent of respondents strongly agree with
the statement of interaction with the community. The mean score
of the sample respondents after joining the self help groups in
Karimnagar stood at 3.72. This shows that their interaction with
the community has been improved more in Karimanagar
constituency when compared to Manakondur Constituency after
joining self help groups.
It is observed from the result of ‘t’ test that the calculated
value (1.578) is less than the Critical value (2.132) at degrees of
freedom V = 4 at 5 per cent level of significance, , and P value
.116. Hence null hypothesis of no significant difference between
interaction with the community after joining the self help groups
among Manakondur and Karimnagar respondents has been
accepted and concluded that there is no significant difference in
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interaction with the community among Manakondur and
Karimnagar respondents after joining self help groups.
Non-Banking Financial Companies (NBFCs), Commercial
Banks, Regional Rural Banks (RRBs),From Table it is observed
that 43.82 per cent agree with the statement and 16.85 per cent
strongly agree with the statement that they interact with the
organizations after joining self help groups by the respondents in
Manakondur constituency. The mean score of the sample
respondents after joining the self help groups in Manakondur
stood at 44.40 about interact with the organizations. Whereas the
data relating to the interact with the organizations after joining self
help groups by the respondents in Karimnagar constituency
reveals that, 52.27 per cent agree and 31.82 per cent of respondents
neither agree nor disagree with the statement of interact with the
organizations. The mean score of the sample respondents after
joining the self help groups in Karimnagar stood at 3.93. This
shows that the interaction with the organizations has been
improved more in Karimanagar Constituency after joining self
help groups.
It is observed from the result of ‘t’ test that the calculated
value (4.232) is greater than the Critical value (2.132) at degrees
of freedom V = 4 at 5 per cent level of significance, , and P value
.000. Hence null hypothesis of no significant difference between
interact with the organizations after joining the self help groups
among Manakondur and Karimnagar respondents has been
rejected and concluded that there is significant difference in
interact with the organizations among Manakondur and
Karimnagar respondents after joining self help groups.

V. PARTICIPATE IN CULTURAL ACTIVITIES AND FESTIVALS:
Table reveals that 39.33 per cent agree with the statement
and 14.61 per cent strongly agree with the statement that they
participate in cultural activities and festivals after joining self help
groups by the respondents in Manakondur constituency. The mean
score of the sample respondents after joining the self help groups
in Manakondur stood at 41.87 about participate in cultural
activities and festivals. Whereas the data participate in cultural
activities and festivals after joining self help groups by the
respondents in Karimnagar constituency reveals that, 48.86 per
cent agree and 20.45 per cent of respondents strongly agree with
the statement of participate in cultural activities and festivals. The
mean score of the sample respondents after joining the self help
groups in Karimnagar stood at 3.85. This shows that their
participation in cultural activities and festivals has been improved
more in Karimanagar Constituency after joining self help groups.
It is observed from the result of ‘t’ test that the calculated value
(3.531) is greater than the Critical value (2.132) at degrees of
freedom V = 4 at 5 per cent level of significance, hence, and P
value .000. Hence null hypothesis of no significant difference
between participate in cultural activities and festivals after joining
the self help groups among Manakondur and Karimnagar
respondents has been rejected and concluded that there is
significant difference in participate in cultural activities and
festivals among Manakondur and Karimnagar respondents after
joining self help groups.
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VI. PARTICIPATE IN PROGRAMMES:
Table depicts that 33.71 per cent agree with the statement,
15.73 per cent strongly agree and 46.07 per cent neither agree nor
disagree with the statement that they participate in programmes
after joining self help groups by the respondents in Manakondur
constituency. The mean score of the sample respondents after
joining the self help groups in Manakondur stood at 42.80 about
participate in programmes. Whereas the data relating to the
participate in programmes after joining self help groups by the
respondents in Karimnagar constituency reveals that, 68.18 per
cent agree and 23.86 per cent of respondents neither agree nor
disagree with the statement of participate in programmes. The
mean score of the sample respondents after joining the self help
groups in Karimnagar stood at 3.72. This shows that their
participation in programmes has been improved more in
Karimanagar Constituency after joining self help groups.
It is observed from the result of ‘t’ test that the calculated
value (1.562) is less than the Critical value (2.132) at degrees of
freedom V = 4 at 5 per cent level of significance, , and P value
.119. Hence null hypothesis of no significant difference between
participation in programmes after joining the self help groups
among Manakondur and Karimnagar respondents has been
accepted and concluded that there is no significant difference in
participation in programmes among Manakondur and Karimnagar
respondents after joining self help groups.
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found that 32.58 per cent agree with the statement, 12.36 per cent
strongly agree and 51.69 per cent of the respondents neither agree
nor disagree with the statement that they help government
officials. The mean score of the sample respondents after joining
the self help groups in Manakondur stood at 42.00 about help
government officials. Whereas the data relating to the help
government officials after joining Self help groups by the
respondents in Karimnagar constituency reveals that, 49.43 per
cent agree and 23.30 per cent strongly agree and 25.00 per cent of
respondents neither agree nor disagree with the statement of help
government officials. The mean score of the sample respondents
after joining the self help groups in Karimnagar stood at 3.92. This
shows that their help government officials have been improved
more in Karimanagar constituency when compared to
Manakondur constituency after joining self help groups.
It is observed from the result of ‘t’ test that the calculated
value (4.708) is greater than the Critical value (2.132) at degrees
of freedom V = 4 at 5 per cent level of significance, , and P value
.000. Hence null hypothesis of no significant difference between
help government officials after joining the self help groups among
Manakondur and Karimnagar respondents has been rejected and
concluded that there is significant difference in help government
officials among Manakondur and Karimnagar respondents after
joining self help groups.

IX. CONCLUSION AND SUGGESTIONS:
VII. PROTEST AGAINST DENIED OPPORTUNITIES:
From Table it can be said after joining self help groups by
the respondents in Manakondur constituency, it was found that
43.82 per cent agree with the statement and 20.22 per cent strongly
agree with the statement that they protest against denied
opportunities. The mean score of the sample respondents after
joining the self help groups in Manakondur stood at 45.20 about
protest against denied opportunities. Whereas the data relating to
the protest against denied opportunities after joining Self help
groups by the respondents in Karimnagar constituency reveals
that, 55.11 per cent agree and 26.14 per cent of respondents neither
agree nor disagree with the statement of protest against denied
opportunities. The mean score of the sample respondents after
joining the self help groups in Karimnagar stood at 3.81. This
shows that their protest against denied opportunities has been
improved more in Manakondur constituency when compared to
Karimanagar Constituency after joining self help groups.
It is observed from the result of ‘t’ test that the calculated
value (0.043) is less than the Critical value (2.132) at degrees of
freedom V = 4 at 5 per cent level of significance, , and P value
.966. Hence null hypothesis of no significant difference between
protest against denied opportunities after joining the self help
groups among Manakondur and Karimnagar respondents has been
accepted and concluded that there is no significant difference in
protest against denied opportunities among Manakondur and
Karimnagar respondents after joining self help groups.

The analysis clearly found that there is a significant
difference between Karimanagar constituency and Manakondur
Constituency with reference to Community Interaction,
Participate in cultural activities, festivals and Help to Government
Officials. Hence we accept the alternate hypothesis. On the other
variables like Community Interaction, Participate in Programmes
and Protest against denied opportunities are no difference between
the Karimanagar constituency when compared to Manakondur
Constituency after joining self help groups. Hence accept the null
hypothesis. We conclude that their interaction with the community
has been improved more in Karimanagar constituency when
compared to Manakondur Constituency after joining self help
groups. Government should promote microfinance systems only
when the beneficiaries link their activities to social mobilization
and community empowerment. Politicall interference seems to be
a block for effective functioning of SHGs in both the
constituencies. Moreover the officals should stop discriminative
attitude. The NGOs and other officials should be trained for
effective monitoring of SHGs.
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ANNEXURE:
Community Participation of the Respondents of Manakondur and Karimnagar Constituency after joining Self help groups
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Abstract- To transmit torque from rotating power source to
another device gears or gear trains are used. There are
different types of gears such as spur gear, helical gear, double
helical gear, bevel gear, crown gear, hypoid gear, worm gear,
rack and pinion, epicyclical gear, etc.[4]Designing of gear is
such a vast and critical process that whole research coverage in
such work is very difficult. To provide speed and torque
conversion to output shaft from rotating source, the gearbox is
used. Multispeed gearboxes are used in the applications where
frequent changes in speed or torque at the output shaft are
required. The transmission of motion and power from the input
source to output is possible due to the meshing of teeth of the
gears. This paper consists of designing of 9 speed gearbox and
the procedure for calculating the number of teeth on gear
including structure and ray diagram. [3]For analysis, the
gearbox assembly is created in CATIA and the .igs file is
exported to ANSYS. Also deformation is attained as the gear
efficiency depends on the deformation. The result shows that
the deformation and maximum stresses are under safe limits.
Index terms: 9 speed, gearbox, speed variation, spur gear,
methodology
I.

INTRODUCTION

In mechanical Engineering applications, mostly the power is
transmitted with the help of gears. There is a wide range of
gears for various applications such as very minute gears for
wristwatches and there are also very large gears that are used
in ships, trucks, and the equipment used for mining. In many
pieces of machinery such as automobiles, washing machines,
blenders, construction equipment, fuel pump, mills, mining
engines, etc.; gears are a vital element of mechanism. Toothed
headgears are used to change the direction, speed, and power
between input and output shaft.
When you see the inner construction of the gearbox,
you will observe that it is very simple. It consists of two gears
coupled with each other mounted on two different shafts. The
gear may be spur, bevel, worm or helical. For gear reduction
the diameter of input gear must be smaller than the diameter of
the output gear. If an only change in direction is required then
the size of the gear may be the same. Spur gears are used for
heavy load applications, but they are noisy in operation. Due to
gradual engagement, helical gears are used silent in operation.
Hence they are used for light-load applications. If a change of
plane of rotation is required then hypoid gears are used. [3]
In the power transmission system, the controlled
application of power is provided by the transmission
mechanism. Transmission refers to the gearbox, which is used
to provide speed and torque conversion from a rotating power

source to another device with the help of gear and gear trains.
In automobiles the output of the internal combustion engine is
provided to the drive wheel with the help of a transmission
mechanism. Such an engine needs to operate at relatively high
speed which is not appropriate for starting, stopping, and slow
travel. By increasing the torque, the gearbox reduces the higher
engine speed to lower engine wheel speed. Also on pedal
bicycles, large machines, and where different speed and torque
are required, transmissions are used. [3]
The source of rotary motion having higher angular
momentum and lower torque is converted into higher torque
with the help of gears. This high torque is necessary for the
performance of the work. This phenomenon of increasing
torque is called gear reduction which is brought by coupling of
large gear called gear with small gear called the pinion. This
means, the speed of output shaft of the gearbox is less than the
speed of input shaft of the gearbox, and this reduction results in
mechanical advantage i.e. increase in torque, which results in a
reduction of torque at the cost of angular momentum. This type
of gearbox is called a reducer. The gearbox can be structure to
act as the exact opposite such as to give a large speed with a
decrease of torque. Some of the simplest gearboxes merely
change the physical rotational direction of power transmission.
Another use of gearbox is to change the axis of the rotary
motion of a plane with or without gear reduction. [4]

Fig. 1 Gear Arrangement
The gearbox has variously used in agricultural,
industrial, constructional, mining, and automotive equipment,
etc. and to maximize its efficiency gearbox with 8-speed
variation is used. The highly effective 9-speed gearbox has
many benefits. The most important benefit is an increase in
fuel efficiency. Another benefit is a fast locking torque
converter that allows for quick engagement and limited-slip.
This results in less wear and tear on the clutches inside the unit
and longer life. An additional benefit is that it provides smooth
shifts that happen so quickly that they often sensed by the
driver. In Automobiles, the gearbox is mainly used to supply
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the power to wheels from the engine through the differential.
The differential is also a combination of gears. [3]
II.
PROBLEM DEFINITION
It is being observed that all the hype in the automobile
industry is about the huge improvement in the efficiency of the
vehicles being produced. You can see that the companies have
been spending so much time and money on developing the
transmission that maximizes efficiency because customers
have fuel economy at the top in their checklist.
The 9-speed transmission system helps to improve the
efficiency of the transmission as compared to the 5-speed
transmission system and 6-speed transmission systems. It also
gives 9 different speed variations. The advancement in the
transmission system of modern-day cars being produced is a
major benefit to car enthusiasts of all types. This can handle a
significant amount of torque and power and offer an
unparalleled fuel economy. These are certainly a small step in
the direction for increasing the efficiency of the transmission.
III.

CALCULATIONS

For Design of gearbox between the speeds range 110
RPM to 1120 RPM with 9 numbers of steps for 15 KW power,
the methodology [5] is,
STEP – 1: Material Selection:
Some factors are to be considered while choosing the
gear material. The main three factors are strength, durability,
and cost. The cost includes the cost of the material and the cost
of manufacturing. The importance of these factors is different
for different projects. The main factor of material selection for
gear is getting the correct combination of physical properties
that fulfill the requirements of the gearbox at a low cost. [1]
Gears can be manufactured of various materials used
for gear making, some of them are steel, brass, bronze, cast
iron, ductile iron, aluminum, powdered metals, and plastics.
But the Steel is the most commonly used material for gearbox
manufacturing. [2] Mostly steel is used for making gear because
of advantages such as high resistance to wear and the ability to
increase the physical properties by the use of various heat
treatment.
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1.12 – 1.12 * 1.12 = 1.254
1.06 – 1.06 * 1.06 * 1.06 * 1.06 * 1.06 = 1.338
Multiple of 1.06 gives nearest value of 1.34. As 1.06
is multiplied 4 times we skip 4 speeds. Hence standard ϕ value
is 1.06 and R40 series is selected.
STEP – 3: Selection of speeds in RPM:
N1

110

N2

200

N3

355

N4

630

N5

150

N6

265

N7

475

N8

850

1120
N9
Table No. 1 Selection of speeds
STEP – 4: Structural formula and Ray Diagram:
Structural Formula: The structural formula for the 9-speed
gearbox is,
3 (1) 3 (3)
Stage 1: Single input speed is divided into three different
speeds according to user requirements.
Stage 2- 3 input is split into 9 speeds i.e. each input is split into
3 speeds.
Ray Diagram: This diagram is used to represent the structural
formula. It gives information like the speed of gear in each
stage, transmission ratio for each stage, and the total number of
speeds.
The ray diagram is drawn as,

Material for pinion:
‘15 Ni 2 Cr 1 Mo 15’
Bending stress = 3200 kgf/cm2
Crushing stress = 9500 kgf/cm2
Material for gear:
‘15 Ni 2 Cr 1 Mo 15'
Bending stress = 1400 kgf/cm2
Crushing stress = 5000 kgf/cm2
STEP – 2: Calculation of Step ratio or speed progression ratio:
(Nmax / Nmin) = ϕ n-1
Φ = 1.34
Since it is not standard value, we have to find out the
multiple standard values which come close to the calculated
step ratio.
1.6 – cannot be used
1.25 – cannot be used

Selected speeds are 110, 150, 200, 265, 355, 475, 630,
850, and 1120. Let us group the output speeds into 3 since the
structural formula is,
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[3 (1) 3 (3)]
Now let’s select the input speed of stage 2. Two
following condition should be satisfied for that input speed.
(Nmin / Ninput) > 0.25
(Nmax / Ninput) < 2
Stage- 2

Fig. 2 kinematic arrangement
Step – 6: Calculation of the number of teeth:
For calculating the number of teeth on gear pair we
assume that the number of teeth on driver gear is 22. We used
formulas as follows,
1.

(Npinion / Ngear ) = ( Zgear / Zpinion )

2.

Z5 + Z6 = Z3 + Z4 = Z3 + Z4

3.

Z7 + Z8 = Z9 + Z10 = Z11 + Z12

(Nmin / Ninput) = 110 / 355 = 0.30 > 0.25
(Nmax / Ninput) = 630 / 355 = 1.77 < 2
The Conditions are satisfied.
Stage- 2

Gears

Teeth’s

1

28

2

56

3

40

4

44

5

22

6

62

7

42

8

52

9

62

10

32

11

22

12

72

Table No. 2 Number of teeth’s
Step 7: Calculation of Diameter:
The diameters of gears are found out by using the
relation,
d=m*Z
(Nmin / Ninput) = 355 / 1000 = 0.355 > 0.25
(Nmax / Ninput) = 630 /1000 = 0.63 < 2
The Conditions are satisfied.

Where,
d = diameter of gear
m = module (4 mm)……from calculation
Z = number of teeth

STEP – 5: Kinematic Arrangement:
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Gears
1

Diameter in mm
112

2

224

3

160

4

176

5

220

6

248

7

168

8

208

9

248

10

128

11

88
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IV.

IMPLEMENTATION

Certain parameters must be considered for selecting
the gearbox for different applications in the industry. Some of
them are [1],
 Gear ratio
 Output torque
 Maximum input power
 Maximum input speed
 Gearing arrangement
 Reducer output
 Shaft Alignment
Standard Spur Gear: The Fig. 3 shows the meshing of standard
spur gears. The meshing of standard spur gears means the
reference circles of each gear come in contact and roll with
each other. Below formula for the calculation is shown in table
no.5

12
288
Table No. 3 Diameter of gears
Step 7: Diameter of shaft:
From the calculation, we have found diameters of
shafts are,
Shaft
1

Diameter in mm
30

2

40
Fig. 3 Meshing of spur gears

3
60
Table No. 4 Diameter of Shaft’s

Example
No.

Item

Symbol

Formula
Pinion (1)

Gear (2)

1

Module

m

4 mm

2

Pressure Angle

ϕ

3

Number of Teeth

Z

4

Center Distance

CD

(z1 + z2) m / 2

5

Reference Diameter

d

Z*m

112 mm

224 mm

7

Addendum

a

1.00m

4 mm

4 mm

8

Tooth Depth

H

2.25m

9 mm

9 mm

9

Tip Diameter

da

d + 2m

120 mm

232 mm

10

Root Diameter

df

d – 2.5m

102 mm

214 mm

20 0

Set Value
28

56
168 mm

Table No. 5 Calculation for standard spur gear
V.

METHODOLOGY

Step 1: Assembly Creation - First of all we created our gearbox assembly in CATIA and saved the file in .igs format, to export it
into ANSYS workbench environment.
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Fig. 4 Design of Gearbox
Step 2: Meshing - Meshing is applied to the assembly to get accurate results.

Fig. 5 Meshing
Step 3: Boundary Conditions - Boundary conditions are a necessary part of finite element analysis. So here the moment of 206.65
Nm is applied as driving torque.

Fig. 6 Total Deformation
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Fig. 7 Directional Deformation

Fig. 8 Maximum principle stress

VI.

Results
Maximum
value
Minimum
value

RESULTS

Total
Deformation

Max.
Principle
Stress

Directional
Deformation

1.2169e-6 m

4.623e-7 m

9.0847e5 Pa

0

-4.6357e-7 m

-39857

Table No. 6 Results
VII.

CONCLUSION

Lastly, we concluded that as per the design criteria,
we have designed the gearbox and the design made by us is
safe and satisfactory and can be proceeded with the
production process. Also the stepwise solution of the present
work would be beneficial as per an aspect of time and
reducing complexity for designing the gearbox. The ray
diagrams are used to make the design more feasible
concerning the number of teeth used in gearbox and
transmission ratio.

The analysis shows that the gearbox can carry
maximum stresses and deformation under the safety zone.
Based on the results, spur gear with a higher module is
preferred if a large amount of power is required to transmit.
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Abstract
In this work, we amplify a reliable modification of the Adomian decomposition method as provided in [1, 2, 3] by
introducing the reduced form of the Adomian polynomial to replace the original polynomials for handling the nonlinear
components and subsequently we applied it to fractional nonlinear integro-differential equation of the Volterra type to
observe the results produce by the reduced form of the polynomials as compared to the original polynomials. The
proposed polynomials produced some remarkable results when compared with the original Adomian polynomials.

Keywords: Nonlinear fractional-order Volterra Integro-differential equation, modified decomposition Method,
Fractional derivative, Adomian polynomials reduced Form of Adomian polynomials.
1. Introduction
Fractional calculus has a long history from 30 September 1695, whilst the derivative of order ∝= 1/2 has been
described by Leibniz and Newton [3 and 4]. The principle of derivatives and integrals of non-integer order goes
back to Leibniz, Liouville, Grȕnwald, Letnikov and Riemann; there are many thrilling books about fractional
calculus and fractional differential equations [1 and 4]. Our main cognizance in this work is to find out the
behavior of the reduced polynomials as compared to the original Adomian polynomials.
During the last decades, researchers have devoted time to work on linear and nonlinear non-integer order
differential equations using the Adomian decomposition approach and its modifications [1, 2, 3, 5, 6,7]
2. Preminaries
The mathematical definitions of fractional integrals and fractional derivatives are the problem of several
different processes. The maximum frequently used definition of the fractional calculus involves the RiemannLiouville fractional derivative and the Caputo derivative [8,9]
Definition 1
Riemann – Liouville fractional integral is defined as
𝑥
1
𝑓(𝑥)
𝐽∝ 𝑓(𝑥) =
∫
𝑑𝑡 , ∝> 0, 𝑥 > 0
Γ(∝) 0 (𝑥 − 𝑡)1−∝
𝐽∝ denotes the fractional integral of order ∝
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Definition 2
Riemann – Liouville fractional derivative denoted 𝐷∝ is defined as
𝐷∝ 𝐽∝ 𝑓(𝑥) = 𝑓(𝑥)
Definition 3
Riemann-Liouville fractional derivative defined as
𝑥
1
𝐷∝ 𝑓(𝑥) =
∫ (𝑥 − 𝑠)𝑚−∝−1 𝑓 𝑚 (𝑠)𝑑𝑠 .
Γ(𝑚−∝) 0
m is positive integer with the property that 𝑚 − 1 < ∝ 𝑚.
Definition 4
The Caputo Factional Derivative is defined as
𝑥
1
𝐷∝ 𝑓(𝑥) =
∫ (𝑥 − 𝑠)𝑚−∝−1 𝑓 𝑚 (𝑠)𝑑𝑠 .
Γ(𝑚−∝) 0
Where 𝑚 is a positive integer with the property that 𝑚 − 1 < ∝< 𝑚.
For example if 0 <∝< 1 the caputo fractional derivative is
𝑥
1
𝐷∝ 𝑓(𝑥) =
∫ (𝑥 − 𝑠)−∝ 𝑓 1 (𝑠)𝑑𝑠 .
Γ(𝑚−∝) 0
Hence, we have the following properties:
1. 𝐽∝ 𝐽𝑣 𝑓 = 𝐽∝+𝑣 𝑓, ∝, 𝑣 > 0, 𝑓 ∈ 𝐶𝜇 , 𝜇 > 0
Γ(𝛾+1)

2. 𝐽∝ 𝑥 𝛾 = Γ(∝+𝛾+1) 𝑥 ∝+𝛾 , ∝> 0 , 𝛾 > −1 , 𝑥 > 0
3.
4.
5.
6.
2.

𝑥𝑘

𝑘
𝐽∝ 𝐷∝ 𝑓(𝑥) = 𝑓(𝑥) − ∑𝑚−1
𝑘=0 𝑓 (0) 𝑘! , 𝑥 > 0 , 𝑚 − 1 < ∝≤ 𝑚
𝐷∝ 𝐽∝ 𝑓(𝑥) = 𝑓(𝑥), 𝑥 > 0 , 𝑚 − 1 < ∝≤ 𝑚
𝐷∝ 𝐶 = 0, 𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡.
Γ(𝛽+1)
𝐷∝ 𝑥 𝛽 = Γ(𝛽−∝+1) 𝑥 𝛽−∝ , 𝛽𝜖𝑁0 , 𝛽 ≥∝

Where ∝ is an integer and 𝑁0 are natural numbers
METHODOLOGY

Consider the nonlinear fractional-order Volterra Integro-Differential equation [3]:
𝑥

𝐷∝ 𝑢(𝑥) = 𝑔(𝑥) + 𝜆 ∫ 𝑘(𝑥, 𝑡)𝐹(𝑢(𝑡)) 𝑑𝑡

… (1)

0

With initial conditions
𝑢′ (0) = 𝐶𝑖 , 𝑖 = 0, 1, 2, … 𝑟 − 1, 𝑟 ∈ 𝑁
The main idea of the new method is replacing the forcing terms 𝑔(𝑥) which is either an exponential or
trigonometric function by a series of infinite components as presented in [1] but not as a coefficient as was seen
in [2, 3].
In [10] 𝑔(𝑥) was expresses in terms of Taylors series, owing to this expression and the introduction of the
reduced Adomian polynomials in place of the original Adomian polynomials, we establish the following:
From the properties of fractional integral and derivative we know that
𝑚−1

𝐽∝ 𝐷∝ 𝑢(𝑥) = 𝑢(𝑥) − ∑ 𝑢𝑘 (0)
𝑘=0

𝑥𝑘
,
𝑘!

Where 𝐷 ∝ is the operator that defines fractional derivative and
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∑ 𝑢𝑘 (0)
𝑘=0
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𝑥𝑘
𝑥2
𝑥3
= 𝑐0 + 𝑐1 𝑥 + 𝑐2 + 𝑐3 + ⋯
𝑘!
2!
3!

This was obtained from the given initial conditions [1]
Now, applying the integral operator 𝐽∝ to both sides of Eq. (1) we obtain
𝑟−1

𝑢(𝑥) = ∑ 𝑢

𝑘 (0)

𝑘=0

𝑥
𝑥𝑘 ∝
∝
+𝐽 [ 𝑔1 (𝑥) + 𝑔2 + 𝑔3 (𝑥), … ] + 𝐽 ( 𝜆 ∫ 𝑘(𝑥, 𝑡)𝐹(𝑢(𝑡)) 𝑑𝑡)
𝑘!
0

… (2)

The method defines the solution 𝑢(𝑥) by the series [2], and the nonlinear function 𝐹(𝑢(𝑡)) is decomposed
using the proposed reduced form of Adomian polynomials and the forcing term is expanded in series.
The reduced form of the Adomian polynomials is given as follows:
𝑋0 = 𝐹(𝑢0 )
𝑋𝑛 = 𝑢𝑛 𝐹 ′ (𝑢0 ), Where 𝑛 ≥ 1
This gives
𝑋0 = 𝐹(𝑢0 )
𝑋1 = 𝑢1 𝐹 ′ (𝑢0 ),
𝑋2 = 𝑢2 𝐹 ′ (𝑢0 ),
𝑋3 = 𝑢3 𝐹 ′ (𝑢0 )
.
.
.
∞

𝑚−1

… (3)

∞

𝑥
𝑥𝑘
𝑘
∝
∝
∑ 𝑢𝑛 (𝑥) = ∑ 𝑢 (0)
+𝐽 [𝑔1 (𝑥) + 𝑔2 +, … ]+ 𝐽 ( 𝜆 ∫ 𝑘(𝑥, 𝑡) ∑ 𝑋𝑛 𝑑𝑡)
𝑘!
0

𝑛=0

𝑘=0

… (4)

𝑛=0

Where
The components 𝑢0 , 𝑢1 , 𝑢2 , … are determined recursively by the following scheme [1,3]:
𝑢0 (𝑥) = 𝐶0
𝑢1 (𝑥) = 𝐶1 𝑥
𝑥2
𝑢2 (𝑥) = 𝐶2
2
𝑥3
𝑢3 (𝑥) = 𝐶3
3!
…
𝐶𝑟−1
𝑢𝑟−1 (𝑥) =
𝑥 𝑟−1
(𝑟 − 1)!
This will be obtained from the given initial condition(s)
And the other terms are obtained from the decomposition of the forcing terms and the reduced polynomials as
shown below:
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𝑥

𝑢𝑛+𝑟 (𝑥) = +

𝐽∝ (𝑔1 (𝑥)

840

∞

∝

+ 𝑔2 (𝑥) + 𝑔3 (𝑥) + ⋯ )+ 𝐽 ( 𝜆 ∫ 𝑘(𝑥, 𝑡) ∑ 𝑋𝑛 𝑑𝑡) , 𝑛 ≥ 0 … (5)
0
𝑥

𝑛=0

𝑢𝑛+𝑟+1 (𝑥) = 𝐽∝ [ 𝑔1 (𝑥)] + 𝐽∝ 𝜆 ∫ 𝑘(𝑥, 𝑡)𝑋0 (𝑡) 𝑑𝑡
0
𝑥

𝑢𝑛+𝑟+2 (𝑥) = 𝐽∝ [ 𝑔2 (𝑥)] + 𝐽∝ 𝜆 ∫ 𝑘(𝑥, 𝑡)𝑋1 (𝑡) 𝑑𝑡
0
𝑥

𝑢𝑛+𝑟+3 (𝑥) = 𝐽

∝[

∝

𝑔3 (𝑥)] + 𝐽 𝜆 ∫ 𝑘(𝑥, 𝑡)𝑋2 (𝑡) 𝑑𝑡
0
𝑥

∝

𝑢𝑛+𝑟+4 (𝑥) = 𝐽 𝜆 ∫ 𝑘(𝑥, 𝑡)𝑋3 (𝑡) 𝑑𝑡

… (6)

0

…

4

IMPLEMENTATION:

EXAMPLE: 1
We consider the following nonlinear fractional order integro-differential equation of volterra type [3]
𝑥

𝐷∝ 𝑢(𝑥) = 𝑓(𝑥) − ∫ 𝑢2 (𝑡) 𝑑𝑡,

0 ≤ 𝑥 ≤ 1,

1 ≤∝≤ 2

… (7)

0
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𝑥

Where 𝑓(𝑥) = sinh(𝑥) + 2 cosh(𝑥) sinh(𝑥) − 2 and subject to the initial conditions
𝑢(0) = 0,

𝑢′ (0) = 1.

The exact solution for the case ∝= 2 is 𝑢(𝑥) = sinh(𝑥).
Applying 𝐽∝ on both sides of the equation and introducing the reduced Adomian polynomials for the
decomposition of the nonlinear terms as well as expressing the forcing terms in series alongside the application
of the initial conditions yields:
𝑥

𝑢(𝑥) = 0 + 𝑥 + 𝐽

∝ [𝑓(𝑥)]

∝

− 𝐽 ∫ 𝑋𝑛 (𝑡) 𝑑𝑡, 𝑛 ≥ 0
0

The first few reduced Adomian polynomials for 𝑢2 (𝑥) are:
𝑋0 (𝑥) = 𝑢0 2 (𝑥)
𝑋1 (𝑥) = 2𝑢0 (𝑥)𝑢1 (𝑥)
𝑋2 (𝑥) = 2𝑢0 (𝑥)𝑢2 (𝑥)
…
For ∝= 2
1
1
1 7
𝑓(𝑥) = 𝑥 3 + 𝑥 5 +
𝑥
6
40
520
By the improved modified scheme
𝑢0 (𝑥) = 0
𝑢1 (𝑥) = 𝑥
𝑥
∝

𝑢2 (𝑥) = 𝑓0 (𝑥) − 𝐽 ∫ 𝑋0 (𝑡) 𝑑𝑡
0
𝑥
∝

𝑢3 (𝑥) = 𝑓1 (𝑥) − 𝐽 ∫ 𝑋1 (𝑡) 𝑑𝑡
0
𝑥

𝑢4 (𝑥) = 𝑓2 (𝑥) − 𝐽∝ ∫ 𝑋2 (𝑡) 𝑑𝑡
0
𝑥

𝑢𝑛+1 (𝑥) = −𝐽∝ ∫ 𝑋𝑛−1 (𝑡) 𝑑𝑡,

𝑛≥4

0

…
Calculating with the aid of Maple18, we have the
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𝑢0 (𝑥) = 0
𝑢1 (𝑥) = 𝑥
𝑥
1
1
𝑢2 (𝑥) = 𝑥 3 − 𝐽∝ ∫ 𝑋0 (𝑡) 𝑑𝑡 = 𝑥 3
6
6
0
𝑥
1 5
1 5
∝
𝑢3 (𝑥) =
𝑥 − 𝐽 ∫ 𝑋1 (𝑡) 𝑑𝑡 =
𝑥
40
40
0
𝑥
1 7
1 7
∝
𝑢4 (𝑥) =
𝑥 − 𝐽 ∫ 𝑋2 (𝑡) 𝑑𝑡 =
𝑥
520
520
0
𝑥

𝑢5 (𝑥) = −𝐽∝ ∫ 𝑋3 (𝑡) 𝑑𝑡 = 0
0

…
1

1

1

𝑢(𝑥) = 𝑥 + 6 𝑥 3 + 40 𝑥 5 +520 𝑥 7 + ⋯

x
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

EXACT
APPROX.(∝=2) APPROX.(∝=1.98)
0
0
0
0.100167 0.100166917
0.100179222
0.201336 0.201341356
0.201420473
0.30452
0.304561141
0.304791481
0.410752 0.410925592
0.411412573
0.521095 0.521628534
0.522494685
0.636654 0.637993989
0.639377463
0.758584 0.761515478
0.763570096
0.888106 0.893899825
0.896796246
1.026517 1.037116352
1.041044165
1.175201 1.193452381
1.198623007

APPROX.(∝=1.9)
0
0.100237936
0.201784402
0.305828595
0.413572262
0.526291337
0.64538467
0.772421373
0.909190439
1.057754601
1.220509862

APPROX.(∝=1.8)
0
0.100338186
0.202366907
0.30742686
0.416812229
0.531870068
0.654064336
0.785032054
0.926638961
1.081038042
1.250732996

APPROX.(∝=1.5)
0
0.100953347
0.205423831
0.315089129
0.431389482
0.55577841
0.689835209
0.835345322
0.994371138
1.169321668
1.363025217
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These charts reveal that the depicted numerical results are in good agreement with the exact solution as ∝ gets
close to 2.
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0
1

2

3

4

5

6

7

8

9

10

EXACT

APPROX.(∝=2)

APPROX.(∝=1.98)

APPROX.(∝=1.9)

APPROX.(∝=1.8)

APPROX.(∝=1.5)

11

Fig: 1 shows the numerical results for three iterations for various values 1 <∝≤ 2. the comparison shows that
as ∝→ 2, the approximate solution tends to sinh(𝑥) , which is the exact solution of the equation in the case
∝=2.
EXAMPLE: 2
We consider the following nonlinear fractional order integro-differential equation of volterra type [3]
𝑥

𝐷∝ 𝑢(𝑥) = 𝑓(𝑥) + ∫ 𝑢3 (𝑡) 𝑑𝑡,

0 ≤ 𝑥 < 1,

0 <∝≤ 1,

… (8)

0
1

1

Where 𝑓(𝑥) = 𝑒 𝑥 − 3 𝑒 3𝑥 + 3 and subject to the initial conditions
𝑢(0) = 0.
The exact solution for the case ∝= 1 is 𝑢(𝑥) = 𝑒 𝑥 .
Applying the improved modification yields the following:
For ∝= 1
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p10299

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

844

𝑥

𝑢(𝑥) = 1 + 𝐽∝ [𝑓(𝑥)] + 𝐽∝ ∫ 𝑋𝑛 (𝑡) 𝑑𝑡, 𝑛 ≥ 0
0

The first few reduced Adomian polynomials for 𝑢3 (𝑥) are:
𝑋0 (𝑥) = 𝑢0 3 (𝑥)
𝑋1 (𝑥) = 3𝑢0 2 (𝑥)𝑢1 (𝑥)
𝑋2 (𝑥) = 3𝑢0 2 (𝑥)𝑢2 (𝑥)
…
For ∝= 1
1
1
13
1
𝑓(𝑥) = 𝑥 − 𝑥 3 − 𝑥 4 − 𝑥 5 − 𝑥 6
3
3
60
9
By the improved modified scheme
𝑢0 (𝑥) = 1
𝑥
∝

𝑢1 (𝑥) = 𝑓0 (𝑥) + 𝐽 ∫ 𝑋0 (𝑡) 𝑑𝑡
0
𝑥

𝑢2 (𝑥) = 𝑓1 (𝑥) + 𝐽∝ ∫ 𝑋1 (𝑡) 𝑑𝑡
0
𝑥

𝑢3 (𝑥) = 𝑓2 (𝑥) + 𝐽∝ ∫ 𝑋2 (𝑡) 𝑑𝑡
0
𝑥

𝑢4 (𝑥) = 𝑓3 (𝑥) + 𝐽∝ ∫ 𝑋3 (𝑡) 𝑑𝑡
0
𝑥
∝

𝑢5 (𝑥) = 𝑓4 (𝑥) + 𝐽 ∫ 𝑋4 (𝑡) 𝑑𝑡
0

𝑥

𝑢𝑛+1 (𝑥) = 𝐽∝ ∫ 𝑋𝑛 (𝑡) 𝑑𝑡,

𝑛≥5

0

…
Calculating with the aid of Maple18, we have the
𝑢0 (𝑥) = 1
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𝑥
1
𝑢1 (𝑥) = 𝑥 + 𝐽∝ ∫ 𝑋0 (𝑡) 𝑑𝑡 = 𝑥 + 𝑥 2
2
0
1

𝑥

1

𝑥

𝑢2 (𝑥) = − 3 𝑥 3 + 𝐽∝ ∫0 𝑋1 (𝑡) 𝑑𝑡 =

𝑢3 (𝑥) = − 3 𝑥 4 + 𝐽∝ ∫0 𝑋2 (𝑡) 𝑑𝑡 =
…
𝑢(𝑥) =
+⋯

EXACT
1
1.105171
1.221403
1.349859
1.491825
1.648721
1.822119
2.013753
2.225541
2.459603

APPROX.
(∝=1)
1
1.105146096
1.2210088
1.347882363
1.485640533
1.633789063
1.7915272
1.957818196
2.1314688
2.311217763

APPROX.
(∝=0.98)
1
1.111113207
1.230595646
1.36049273
1.501007565
1.65178083
1.812078127
1.980900219
2.157079634
2.339377548

APPROX.
(∝=0.90)
1
1.138252323
1.272788816
1.415066827
1.566801676
1.728194902
1.898748081
2.077559546
2.263495899
2.455322324

APPROX.
(∝=0.8)
1
1.180732102
1.335128936
1.493298381
1.659203337
1.833713089
2.01648618
2.206555975
2.402606026
2.603139786

APPROX.
(∝=0.6)
1
1.303304071
1.499795619
1.695241745
1.903519374
2.132931908
2.391110307
2.6864099
3.028551861
3.429028952

These charts reveal that the depicted numerical results are in good agreement with the exact solution as ∝ gets
close to 1.
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4
3.5
3
2.5
2
1.5
1
0.5
0
1

2

3

4

5

6

7

8

9

EXACT
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Fig: 2 shows the numerical results for three iterations for various values 0 <∝≤ 1. the comparison shows that
as ∝→ 1, the approximate solution tends to 𝑒 𝑥 , which is the exact solution of the equation in the case ∝=1.

5

Conclusion

In this paper, we have successfully used the reduced form of the Adomian polynomials as a replacement for the
original Adomian polynomials as presented in [3] and we use it to solve the nonlinear fractional-order Volterra
integrodifferential equation. Sometimes it is very difficult to compute the Adomian polynomials. This method
overcomes such difficulties by the use of the reduced form of the polynomials. We have discussed two
numerical examples of nonlinear fractional-order Volterra integro-differential equations which were earlier
presented in [3] to confirm the applicability and the advantages of the proposed Method. We use Maple18
software for computations and MS Excel for graphical representations of the solutions obtained. The achieved
results are in good agreement with exact solutions. It is observed that the proposed method is simple and it can
be efficiently applied to a large number of similar fractional nonlinear problems.
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Abstract - Eclecticism is a multi-sensory language approach
which involves different language learning methods rather than
sticking into one approach. This research is based on teachers’
use of Eclecticism in teaching English vocabulary which is
aimed at investigating how Eclecticism affects to develop
English vocabulary of students who learn it as a second
language. Learning vocabulary is a universal problem in second
language learning. As a remedy Eclecticism was introduced to
the field of language learning. The reasons behind the
effectiveness of Eclecticism, vocabulary learning rate,
Teachers’ use of Eclecticism in practical situations were
experimented in the research. In achieving the objectives, the
investigation was implemented with 100 students and 20
teachers in the North Central province of Sri Lanka. The
research instruments were observation, pre-tests, post-tests,
General Certificate of Education (Ordinary Level) examination
results of the students and a questionnaire given to teachers. In
the research, the vocabulary development was measured under
memorizing, rate of learning, contextual use of vocabulary and
number of words learnt within given period. Data were
analyzed with the use of descriptive statistics. In conclusion it
was proved that Eclecticism helps the second language learners
to improve their vocabulary knowledge other than one
traditional method. Most popular techniques used by the
teachers to teach vocabulary were translation and visual aids in
both Experimental and Controlled groups. It was proved that
the vocabulary learning rate was accelerated in the
Experimental group. Finally, it was found that the main reasons
behind the effectiveness of Eclecticism are its various
capabilities of multi-sensory approach followed by motivation.
Therefore, it is suggested that the Education authority of
second/foreign language teaching should pay more attention to
introduce this approach to English teachers and provide a
training regarding effective use of Eclecticism in teaching
English.
Key words – Eclecticism; Vocabulary; second language
learners; motivation; multi-sensory learning
I. Introduction
This research is mainly based on Eclecticism on teaching
English vocabulary. Eclecticism is a multi-sensory language
approach which involves different language learning methods
rather than sticking into one approach. According to Larsen –
Freeman (2000), Eclecticism is “when teachers who subscribe
to the pluralistic view of methods pick and choose from among
methods to create their own blend, their practice is said to be
eclectic” (p. 183). Mellow (2000; 2002) coined the term
“Principled Eclecticism” which is a “desirable, coherent,
pluralistic approach” which consists of various language
activities.

In the present world, English language is used as an
international language as well as a link language with parallel
to globalization. During the past decades, in the world, many
methods and approaches were introduced and tried out in order
to teach second language. Some of them are Grammar
Translation Method, Direct Method, Audio Lingual Method,
Communicative
Approach
etc.
Other
than
these
Suggestopaedia, Silent Way, Total Physical Response, Natural
approach, The Cognitive Approach too were introduced
depending on different scenarios. All these methods and
approaches were somewhat successful nevertheless they all
consisted of weaknesses as well as strengths. (Wali ; 2009 ;
p.34). Most linguists were not fully satisfied with one of these
methods because through trial and error they have understood
that each of these methods or approaches cannot be universally
accepted as the best. Many linguists have attempted to improve
the quality of language learning by considering general
principles and theories regarding language learning. Moreover,
presenting the knowledge of language, organizing it in memory
and how it is structured also were considered in language
learning. As a result, Eclecticism has been introduced in
language learning in order to fulfil the drawbacks found in
previous methods.
One key feature of learning language is, learning vocabulary
and their meanings which is common in any language. This is a
universal problem in second language learning. Mostly in
language classrooms, mixed ability groups can be found.
Further, the learners have their own way of attitudes towards
learning English as a second language. Therefore, linguists,
methodologists and textbook writers cannot assign a particular
teaching method or approach to language teachers to teach
vocabulary. The language teacher should be able to cater to
almost all the learners in the class in teaching vocabulary. So
far in second language teaching history most language teachers
stick to one traditional method. Most of the scholars are not
satisfied with one method in teaching language. As a result,
Eclectic method was suggested to teach vocabulary.
In the field of foreign language teaching, there are many
scholars who supported Eclecticism. Among them Long (1980),
Bell (1981), Brumfit (1984), Yalden (1987), Schmidt (1989)
and Stern (1992) are prominent figures. In China there are
many scholars who are in favour of Eclecticism. Some of them
are Yang (1997), Li (1998), Fan (1999), Rao (2000), Shen
(2001), Wang (2001), Xu (2002), Chen (2001), Dong (2003),
Wang and Huang (2003), Zhang and Chen (2003) etc.
After reviewing the relevant literature, it was found that no one
has been conducted a research on using Eclecticism in teaching
English vocabulary; especially regarding the students and
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teachers in North Central province of Sri Lanka. As a result, it
was decided to conduct a research on Eclecticism on teaching
vocabulary in North central province.
In this research the aim was to investigate how Eclecticism
affects to develop vocabulary of students learning English as a
second language. Other than that, providing a rationale for
employing Eclecticism in teaching vocabulary for learners who
learn English as a second language and investigating whether
teachers use Eclecticism in teaching vocabulary are subordinate
aims in this research.
Through the research, it was expected to find out the attitudes
of English teachers regarding Eclecticism. Moreover,
introducing an efficient method to teach English vocabulary,
identifying the reasons behind the effectiveness of Eclecticism
regarding teaching vocabulary and finding the language
development rate of the Experimental group vs Controlled
group are other objectives of this research.
II. Research Elaboration
A. Participants of the study In this research 100 Grade 10 students and 20 teachers were
taken as the research sample. They are from North Central
Province of Sri Lanka ; 50 students and 10 teachers from
Anuradhapura district and another 50 students and 10 teachers
from Polonnaruwa district made the Experimental group and
the Controlled group. In selecting 100 students systematic
random sampling has been utilized.
B. Research Instruments The research is a kind of contrastive analysis and
investigation on how effective Eclecticism is in teaching
English vocabulary. Primary data were collected from pre-test,
post-test, General Certificate of Education (Ordinary Level)
examination administered to students. Some other data were
collected from lesson observation and questionnaire given to
the teachers in North Central province, Sri Lanka. Lessons were
observed under a criterion. Especially the techniques that the
teachers have used under each method were taken into
consideration. Descriptive statistics was used to analyse data.
Secondary data were gathered from books, journals, research
papers and reports and web sites.
C. Theoretical background used to analyse data –
Definitions of Eclecticism and Principled Eclecticism, Learning
theories and Language acquisition theories have been brought
out to discuss the collected data and the results. Under Learning
theories Behaviourism, Cognitivism and Constructivism are
brought out to discuss analysed data. According to
Behaviourism, learner’s behaviour is changed or developed by
conditioning. Bahaviourists presented two types of
conditioning. Classical conditioning theory put forward by
2Ivan Pavlov (1902) explained it through the behaviour of a
dog and he promoted involuntary behaviour in his theory.
Operant conditioning theory presented by B.F. Skinner (1948)
explained it using a rat in his experiment and he has given the
significance to voluntary actions. Cognitivism by Ulric (Dick)
Neisser (1967) includes an information processing model and
the cause for the learning procedure is a brain process. It
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includes short term memory and long term memory. Thus, the
brain process includes transferring the knowledge from short
term memory to long term memory. Constructivism was
brought out by Jerome Burner, Vygotsky, Piaget and John
Dewy (1960) and they highlight constructing new knowledge
with the help of learner’s prior experience. Learner autonomy is
promoted in constructivism.
The theories of motivation were discussed related to the
analysed data in order to show the motivation promoted by
Eclecticism. A psychologist called Maslow (1943) has
presented a hierarchical order of the needs of the people
through Maslow theory. ERG theory by Alderfer (1969 ) too
presented a hierarchical order. There were three categories as
growth needs, relatedness needs and existence needs.
According to Acquired Theory by Mc Clellan (1961),
individuals acquire some needs as a result of life experience.
Cognitive Evaluation theory by Deci and Ryan (2007) includes
two types of motivation which are Extrinsic and Intrinsic
Motivation. Two factor theory by Herzberg (1959) introduces
two factors which influence on motivation; hygiene factor and
motivators.
Equity Theory by John Stacey Adams (1963) explains how a
person is not motivated by only reward but he/she compares it
with others rewards and efforts. Reinforcement Theory by
Frederic Skinner (1957) promotes voluntary behaviour which
comes under operant condition theory. Expectancy Theory by
Victor H. Vroom (1964) is a combination of all the theories of
motivation.
Under the theories of memory Short term memory, long term
memory, Information processing theory and Level processing
theory are discussed in relation to final results. Decay theory,
Interference theory, Retrieval failure theory and Motivated
forgetting theory are discussed under Forgetting theory and
final results are rationalized by them. Information processing
theory by Richard Atkinson and Richard Shiffrin (1968) state
that it functions very much like a digital computer. According
to Level processing theory by Robert S. Lockhart and Fergus
I.M. Craik (1972), there are different levels of analysis which
work on incoming information. One gets a better memory,
when the analysis becomes deeper.
Decay theory by Edward Thorndike (1914) reflects, that the
memory fades with time unless it is reactivated by being used
again. Interference theory by Mc Geoch (1954) mentions that
other memories interfere with remembering. Motivated
forgetting theory by Sigmund Freud (1915) presents that
humans tend to forget unpleasant or threatening incidents.
According to Retrieval failure theory by Ellie Powell (1982),
information memory is distorted in the process of recalling. But
still the information is stored although it is not accessible. The
reason behind inaccessibility is the absence of retrieval cues.
Analysed data are brought out in relation to Learning styles,
Multisensory learning techniques, Different techniques of
teaching vocabulary and Linguistic theories on second language
acquisition given below.
Comprehensible Input hypothesis by Krashen (1982) provides a
sort of challenge to the learner. This notion was presented as “i
+ 1”. It brings out that if one is provided input with “i + 1”,
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he/she masters the language with a progress. Affective Filter
Hypothesis by Krashen (1982) refers to a barrier which
prevents the learner using input available in the environment.
Comprehensible Output Hypothesis developed by Merrill
Swain (2005) emphasizes that language production or output
pushes the learner’s progress of the target language. The
Noticing Hypothesis by Richard Schmidt (1990) accentuates
that learners’ attention and noticing of the target language is
very significant on target language input.
Interactionism by socio cultural perspective by Vygotsky states
that language development occurs due to social interactionism.
Further Interaction Hypothesis by Michael Long (1996 paper)
brings out that both the individual as well as his/her
environment influence on each other. All the above mentioned
theories were used to interpret analysed data.

III. Results/ Findings
a) Preliminary data analysis The preliminary data analysis was done using tables, pie charts
and bar graphs. In Table 1 and Table 2, the gaps of the marks of
the pre-test and the post-test of the Experimental group and the
Controlled group are categorized and presented respectively.
The same categorized percentages are exhibited in pie chart 1
and pie chart 2.
Table 1: The gaps of the marks between the pre-test and
the post-test; Experimental Group

Gap is more
than

Gap is
between

Gap is
between

10 marks
22
44%

5 and 10
11
22%

1 and 5
15
30%

Gap is 0 /
below 0
02
04%

Table 2: The gaps of the marks between the pre-test
and the post-test; Controlled Group
Gap is more
than
10 marks
05
10%

Gap is
between
5 and 10
06
12%

Gap is
between
1 and 5
34
68%

Gap is 0 /
below 0
05
10%

Pie chart 1: Experimental group - The gaps of the marks
between the pre-test and the post-test
4%
30%

44%
22%

more than
10
between 5
& 10
between
1&5
zero
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Pie chart 2: Controlled group - The gaps of the marks
between the pre-test and the post-test

10%

10%

12%

68%

more than
10
between 5
& 10
between 1
&5
zero / below
zero

In the Experimental group 22 students (44%) had more than 10
mark gap between the pre-test and the post-test. In the
Controlled group it is 05 (10%). These numbers are powerful
indications of the development took place during the period
between the pre-test and the post-test. With comparison of the
Controlled group, the Experimental group displays an
advancement. On the other hand, in the Experimental group the
category “more than 10” reports the biggest number with
comparison to other categories in the same group. In the
Experimental group the category of the gap between 5 and 10
presents only 11(22%) students while the category between 1
and 5 shows 15 (30%) students. There are 2 (4%) students who
do not show any development. They have obtained the same
mark at the pre-test as well as the post-test.
On contrary, in the Controlled group the category of “gap
between 5 and 10” displays 06 students (12%), while the
category between 1 and 5 indicates 34 students (68%). There
were 05 (10%) students under the category of “zero / below
zero”. In the Controlled group, the category “gap between 1
and 5” displays a large number of students which is 34 (68%).
As the category between “1-5” marks, does not show a steep
advancement, this number (34 or 68%) indicates the amount of
vocabulary development undergone by the Controlled group. It
is not an advanced development.
Pie charts 3 and 4 stand for the percentages which display the
progress made by students at their *G.C.E. (O/L) examination.
Pie charts 3 and 4 represent the performance of Experimental
group and the Controlled group respectively.
Pie chart 3: Performance of the students at their G.C.E.
(O/L) examination; Experimental group

48%
52%

Students who
showed the
progress
Students who do
not show the
progress
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r avg = arithmetic Mean
Pie chart 4: Performance of the students at their G.C.E.
(O/L) examination; Controlled group

34%
66%

Students who
showed a
progress
Students who
do not show a
progress

In both groups most of the students were able to achieve more
marks in the post-test than the pre-test. In the Experimental
group, very distinctively the students were able to maintain the
progress they achieved at the post-test up to O/L s. It was found
that using one or two traditional methods too are somewhat
effective in teaching vocabulary. But most of them were not
able to maintain their progress in a long run. Therefore, in O/Ls
some students in the Controlled group have not achieved good
grades.

n

= number of observations in the data set

∑

= Sum

When the Standard Deviation values are considered in the pretest of the Experimental group, there are 6 values below10 and
3 values below 5 respectively. In the post-test 7 values are
below 10 and 5 values are below 5. Therefore, when it comes to
the post-test, number of Standard Deviation values below 10
and 5 have increased. Moreover, the values of Standard
Deviation in the post-test are lower than Standard Deviation
values in the pre-test. When these Standard Deviation values
are observed, it is clear that there is a progress in the post-test
marks because almost all the students were able to reach the
same standard in the post-test.
On contrary, in the Controlled group, there are five Standard
Deviation values below 10 and there is only one Standard
Deviation value below 5 in the pre-test. In the post-test there
are four Standard Deviation values below 10 and there are no
Standard Deviation values below 5. When Standard Deviation
values are observed, the Controlled group does not show a
peculiar development in the post-test.

When the marks of pre-test and post-test are observed, the
Experimental group shows a distinctive gap in the post-test
which is continued up to the G.C.E. (O/L) examination.
Therefore, their vocabulary learning ability has been
accelerated. In the Controlled group too, most of the post-test
marks are higher than the pre-test marks except few figures.
Further their gaps between pre-test and post-test are not that
much distinctive. These figures indicate a slight progress in
vocabulary learning.

When Central Tendency values of Experimental group are
considered, there is a considerable gap between the values of
pre-test and the post-test. Therefore, it reflects a clear-cut
progress. On the other hand, in the Controlled group, when
Central Tendency values are considered there is not that much
gap between the pre-test and the post-test like in the
Experimental group. Therefore, it is evident that Experimental
group which is applied with Eclecticism brings out better
results.

b) Analysis of data using Descriptive Statistics -

c) Analysis of Lesson observation
The analysis of lesson observation has been done in both
groups according to a prepared criterion which is displayed in
table 3. The bar graph 1 exhibits the comparison of gaps
between mostly used technique and other techniques in the
Experimental group and the Controlled group. In both groups
mostly used technique to teach vocabulary is “Translation”.

Under Descriptive Statistics, Central Tendency and Dispersion
were calculated separately for each school. Mean, Median and
Mode were calculated in order to find Central Tendency and
Variance and Standard Deviation were calculated to find the
Dispersion. The Formula 1 and Formula 2 were used to
calculate Central Tendency and Dispersion respectively.

Formula 1:
Mean = ∑ r i / n
* G.C.E.(O/L) Examination - General Certificate of Education
(Ordinary Level) Examination

Formula 2:

SD = Standard Deviation
ri

= one observation in the data set
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Table 3: Techniques used by teachers under different
methodology

Communicative
Approach/
Computer Assisted
Language
Learning/Silent
Way/ Cognitive
Approach
Total Physical
Response/
Suggestopedia/
Silent Way/ Natural
Approach
Direct Method/
Communicative
Approach/ Silent
Way/ Cognitive
Approach/ Natural
Approach
Communicative
Approach/Natural
Approach/
Suggestopedia/
Silent Way
Direct Method/
Cognitive
Approach/
Computer Assisted
Language Learning
Direct Method/
Cognitive Approach
Grammar
Translation Method
Audio Lingual
Method/ Direct
Method/
Communicative
Approach/
Suggestopedia/
Audio Lingual
Method/ Natural
Approach
Computer Assisted
Language Learning

Technique used
by the teacher

Graph 1: Comparison of gaps between mostly used
technique and other techniques; Experimental group and
Controlled group

Frequency

Experimental Group

Visuals

Controlled Group

84 84

92 95 94 90 95 95

72

Gap

Methodology

852

40 43

41 43
32 36 35

18

24

Mime and Gesture

Realia

Vi
sua
l
aid
s

Sy
Mi
no
me Re Sit Ex ny
& ali uat am m/
Ge a ion ple An
stu
ton
re
ym

Situation
Experimental Group 18 40 43 32 36 35
Controlled Group
72 84 84 92 95 94

Te
ac
her
's
eli
citi
ng
qu
est
ion
s
41
90

Te
ch
nol
og
y

Gu
ess
ing
/
No
tici
ng

43 24
95 95

Techniques
Example

Synonym/Antonym
Translation

Teacher’s eliciting
questions

Technology

According to the analysis, it was found that mostly used
technique by the teachers in both groups was “Translation”.
The second popular technique in both groups was visuals. The
teachers in the Controlled group have utilized the technique of
“Translation” more than that of the teachers in the
Experimental group. Then the analysis of the questionnaire
from the English teachers has been brought out. Due to the
analysis, it was clear that the teachers in the Experimental
group were more aware of “Eclecticism” than the teachers in
the Controlled
group.
d) i. The analysis of the teachers in the Experimental group
Table 4 displays the class category, experience, educational
qualifications, professional qualifications of the teachers in
Experimental group. Further, the number of methods knew and
number of techniques used by teachers also are presented.

Communicative
Noticing/ Guessing
Approach/
Communicative
Approach/Natural
Approach/Cognitive
Approach

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102100

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Table 4: Answers for teachers’ questionnaire in the
Experimental Group
Teacher
s in the
experi
mental
group
Tr. 1
Tr. 2
Tr. 3
Tr. 4
Tr. 5
Tr. 6
Tr. 7
Tr. 8
Tr. 9
Tr.10

Cl
as
se
s
S
E
C
O
N
D
A
R
y

Exper
ience
(years
)
2
2
2

Educati
onal
Qualific
ations
Degree
in Eng.
Medium
subjects

2
2
2
6
6
6
23

Professi
onal
Qualifi
cations

A/L

HND

Nationa
l
Diplom
a
DELIC

Have you learnt about
different learning styles?

No. of
Method
s knew

No. of
Techni
que
used

5/6
5/6
5/6

10
10
10

5/6
5/6
5/6
5/6
5/6
5/6
5/6

10
10
10
10
10
10
10

In the questionnaire ten methods of second language teaching
were presented to check whether teachers are aware of them. In
the Experimental group, the teachers were aware of at least 5
methods. The awareness of methods ranges between 5 and 10.
Table 5: Teachers’ responses to the given ideas in
the Experimental groupTeachers’ responses to the given ideas in the Experimental
group are presented in Table 5.
Ideas
No single language
teaching method proves to
meet all the teaching and
learning needs
Combination of many
methods caters to all the
students
Teachers have to use
variety of techniques to
teach vocabulary

Agree

disagree

Uncertain

All

-

-

All

-

-

All

-

-

Teaching vocabulary is an
important part in language
learning

All
accepted

-

-

How do your students
welcome different types of
techniques in teaching
vocabulary

All
positive

Do you think that teaching
vocabulary is an important
part in language learning?
What is more practical in
teaching vocabulary?
Language learning includes

All

-

-

853

07 stated that they are aware of
learning styles

In the Experimental group, the teachers were using these
methods (the methods mentioned in the observation sheet) to
teach vocabulary. All of them have mentioned that they use 5
or 6 methods to teach vocabulary. Almost all the teachers have
mentioned that they use all the techniques to teach vocabulary.
Only a few mentioned 7 or 8 out of 10 techniques.
All the teachers have agreed with the idea “No single language
teaching method proves to meet all the teaching and learning
needs.” In addition, all agreed with the idea which is
“Combination of many methods caters to all the students”. All
the teachers accepted the idea, that teachers have to use variety
of techniques to teach vocabulary. The teachers have selected
different techniques to mention the mostly used technique to
introduce vocabulary in practical situations. There was not one
popular technique. Further all the teachers have stated different
types of techniques in teaching vocabulary. Moreover, all the
teachers have accepted that teaching vocabulary is an important
part in language learning. They have reasoned out their answers
in different ways. Some stated that it is a basic part in a
language and linked to all the other skills in a language. Some
others have mentioned, even without grammar, people can
convey a message using vocabulary.
Some have stated that it is a central part of a language. “A
language cannot be functioned without vocabulary” is the idea
of certain teachers. All the teachers agreed with the idea of
teaching vocabulary in context other than in isolation. As
reasons many have stated that guessing is a good technique in
learning vocabulary and with the help of the other known
words in a passage the learners will be able to guess the
meaning of the unknown word. Certain teachers have
mentioned that the learners can select the most appropriate
meaning for the word from the given multiple meanings in a
dictionary. All the teachers accepted the idea of second
language learning includes both learning and acquisition. Out
of 10 teachers, 7 have stated that they are aware of different
learning styles. They were not much aware of all the learning
styles but knew some of them. The learning styles commonly
known were visual, auditory and kinaesthetic styles.
ii. The analysis of the teachers in the Controlled group
Table 5 displays the class category, experience, educational
qualifications, professional qualifications of the teachers in
Controlled group. Further, the number of methods knew and
number of techniques used by teachers also are presented.

Yes
All -Vocabulary should be taught
in context.
All – Both learning and
acquisition
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Table 6: Answers for teachers’ questionnaire in the
Controlled Group
Teach
ers in
the
contro
lled
group
Tr. 1
Tr. 2
Tr. 3
Tr. 4

Tr. 5
Tr. 6
Tr. 7
Tr. 8
Tr. 9
Tr.10

Cl
as
se
s

S
E
C
O
N
D
A
R
y

Expe
rienc
e
(year
s)
3
3
3
3

Educa
tional
Quali
ficati
ons
Degre
e in
Eng.
Medi
um
subje
cts

Profess
ional
Qualifi
cations

-

3
3
3

A/L

Nation
al
Diplo
ma

5
5
5

A/L

HND

No. of
Methods
knew

No. of
Techni
que
used

4/5
4/5
4/5
4/5

Few
Few
Few
Few

4/5
4/5
4/5

Few
Few
Few

4/5
4/5
4/5

Few
Few
Few

When checking about the awareness of the second language
teaching methods, almost all the teachers were aware of 4 or 5
methods but not all. Although they were aware of at least 4 or 5
methods, they have mentioned that they were not using these
methods much in teaching vocabulary. Further, they have stated
that they do not use all the techniques to teach vocabulary, but
only a few. According to them Translation method was very
popular among teachers as they feel it is the easiest, time saving
one. It is evident when the observation sheets are examined.
((Teachers’ ideas regarding Eclecticism were same as the
Experimental group, Table 6)
IV. Discussion
When the results of pre-test and post-test of Experimental and
Controlled groups are compared, the Experimental group
indicates better results although both groups show a
development in the post-test. It was revealed that Eclecticism
has become more successful as it functions as a multisensory
approach. The main reason behind the effectiveness of
Eclecticism found is its ability to cater to all the senses of the
learners at the same time.
It is important to impart knowledge regarding Eclecticism to
English teachers and provide a proper training of application of
it in second language classroom in Sri Lanka. The training
sessions should include introducing new technology which will
need in the 21st century. Furthermore, constant update of the
training sessions is a must to make the teachers to face the rapid
changing world. Teachers should be equipped with discovering
novel ways of creative teaching and designing interesting
vocabulary activities.
Further, in pragmatic situation, two types of Eclecticism can be
suggested as simple and complex. Teachers can start with
simple Eclecticism with the blend of two three methods and can
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extend it to complex Eclecticism which involves more than five
techniques.
When Eclecticism was applied with the learners it was evident
that this approach was able to cater to the problems of
individual differences. This method is a successful solution to
less attractive learning atmosphere. The teachers get an
opportunity to be creative and make the teaching process more
varied and interesting. Teachers can create their own novel
methods by mixing many methods in a coherent and principled
manner. Finally, these will lead to Principled Eclecticism.
Moreover, the teachers have the flexibility to use any suitable
method to teach vocabulary. Eclecticism helps in breaking the
monotony and inspire students to experience different
techniques in learning vocabulary. Further the different
teaching aids help the students to understand the meanings of
the vocabulary better and it provides confidence to the learner.
It was observed that the students enjoyed the lessons and paid
their full attention to the lessons when they were taught using
Eclecticism. Students learnt to think and answer under
Eclecticism. This again supported to develop learner’s power of
reasoning. It was prominent in using the techniques of
guessing, noticing and miming. As students become more
attentive during lesson hours, Eclecticism promotes class
control too.
v. Conclusion
The final findings of the research are presented in this section.
It was found that Eclecticism supported to develop vocabulary
knowledge of students learning English as a second language.
Further, all the students who have different learning styles were
catered by Eclecticism. The learners were highly motivated as
Eclecticism is a multisensory approach.
Most of the English teachers in the North Central Province
have not used Eclecticism to teach vocabulary but they have a
positive attitude towards Eclecticism. The language
development rate of the students was accelerated when they
were applied with Eclecticism to teach vocabulary. Eclecticism
breaks the monotony and inspires students to experience
different techniques in learning vocabulary. Different teaching
aids used in Eclectic method, provides the learner a better
understanding. It saves the time of the teacher as well as the
learner. The learners become confident. Eclecticism provides
an opportunity to the teacher to adapt and mould the methods in
a given context. Teachers learn to make maximum use of
available teaching materials and aids. Multiple tasks such as
high interaction, lively learning and quick results with great
confidence are resulted by Eclecticism. Eclecticism promotes
class control. It was found that the most popular technique of
teaching vocabulary in both groups was “translation”. The
second popular technique was “visual aids”. Eclecticism paves
the way to make comprehensive input in low anxiety situations.
Eclecticism helps the learners to develop their long term
memory. Pluralistic, coherent and desirable features of
Principled Eclecticism consolidate the prior knowledge of the
learner. Since Eclecticism is found as a multisensory approach,
it can be successfully used to teach vocabulary to children with
Autism and Dyslexia. Eclecticism helps to promote the
creativity of English teachers. Through this research, it was
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empirically proved that the teachers who used Eclecticism to
teach vocabulary have brought out better results.
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Abstract- Juveniles commit a broad range of offences from
smoking to murder. Several factors have been empirically
established as motivations of youth to a lifestyle of delinquency.
Scholars have connected some specific misbehaviors with the
home, neighborhood, schools among others and by exploration,
these agencies and their agents constitute the bystanders and
enablers of deviant behaviors. Against this background, this
research attempts to determine their culpability regarding juvenile
delinquency. Relying on three theories, the research adopted a
qualitative approach to explore the role of bystanders and enablers
in juvenile delinquency. Results revealed that majority of the
bystanders and enablers are equally as guilty as the juvenile
delinquents because they also contribute to the rise in juvenile
delinquency either overtly or tacitly, consciously or
unconsciously, directly or indirectly, knowingly or unknowingly.
Therefore, the study recommends provision of equal
opportunities, social infrastructures, adequate parental guidance,
strict supervision and monitoring of children, among others.
Index Terms- Bystander, Enabler, Juvenile, Juvenile Delinquency

I. INTRODUCTION

F

or decades, juvenile delinquency has remained one of the
central focuses of researchers (Solomon, 2014). Many
academicians and philosophers have come up with several
explanations seeking to investigate children’s predispositions to
juvenile crime and delinquency. Some have associated it with the
aspects of genes and chromosomes, gender, race, community
deterioration, poverty, unemployment (depicted by poor socioeconomic status) while others have associated it with childhood
events such as psychological trauma, sexual abuse and other forms
of physical abuse among others. The influence of peers has also
provided large surface areas for juvenile delinquency to thrive. In
fact, several theories have been formulated to explain delinquency
(Vincent & Julius, n.d.). For the most part, the predisposition to
delinquency has been connected with the environment. One of
such explanations for juvenile delinquency concentrated on social
structures and the social factors that predispose youth towards
crime and deviance.
According to the explanation, a productive and healthy
environment is expected to involve the inputs of everyone
especially the youth (Siegel, 2007). Children are the youth and the
youths become the leaders of tomorrow. Thus, children are useful
resources and prosperity of any nation (Shodhganga, 2017). A

healthy society must therefore provide all necessary resources,
amenities, institutions, and infrastructures capable of encouraging
children to become productive, civilized, law-abiding and
constructive citizens. A favorable environment should therefore
equip them with good ethical conduct and guidance, all relevant
knowledge, skills and counseling to enable them become
physically active, socially responsible, emotionally stable,
mentally fit, educationally intelligent, financially and
economically prudent, so that they become invaluable assets for
the society. However, the absence of these may beget a society of
crimes and juvenile delinquency.
The presence of challenges to meet up with the structural and
functional needs of children may trigger in them a lifestyle of
crimes. Once legitimate opportunities are either absent or scarce,
illegitimate paths and chances are automatically created and made
available (Siegel, 2007). Once this challenge surfaces, other
problems would start to emerge. For instance, formal institutions
will begin to weaken and social relations will start to collapse. The
World Youth Report (2003) revealed that the informal patterns
guiding social relationships and modifications are becoming
challenged; social relations aiding socialization process are getting
deteriorated; and lifestyle trajectories are becoming more diverse
and less predictable. According to the report, rapid population
growth, poverty, unemployment and underemployment,
overcrowding and increasing population growth, absence of
shelter and support services, family disintegration, among others,
are some of the pressures that must be dealt with for a healthy
environment to thrive.
Although contemporary youth, regardless of gender, origin, or
country of residence, are being presented with new individual
opportunities, they are also subject to individual risks. Most times,
advantage is being taken of illegal opportunities since they are
mostly available. As such, young people commit various crimes,
become addicted to drugs, use violence against their peers among
other acts of delinquency (World Youth Report, 2003). In recent
times, juvenile delinquency has become an important aspect of
criminology (Shodhganga, 2017) since the rate of youth crimes
kept rising amidst advancement. Around the 1990s, statistical data
had revealed the rise of youth crimes in virtually all parts of the
world and many of the crimes have been related to drug abuse and
excessive alcohol use (World Youth Report, 2003). Today, sexual
and computer crimes have been included among the list of major
crimes committed by juveniles.
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Traditionally, there are specific acceptable behaviors and moral
obligations expected of a child in every society. A child that fails
to meet these social obligations is considered a ‘delinquent’. The
act of such child is seen as ‘childish’ or ‘silly’ considering the
consequence it caused to the society which, in most cases, is
serious threat, panic, and concern (Vincent & Julius, n.d.). The
media has continually brought attention to the increasing
delinquent acts of children (Maznah, Sa’odah & Juliana, 2007)
that is creating social disorder and destruction of moral values and
is capable of hampering the social stability and command of the
society (Shodhganga, 2017). These acts range from minor socially
offensive behaviours such as ‘disrespect to parent and elders’ to
major serious crimes such as ‘murder, rape, robbery and
infanticide’ (Maznah et al, 2007).
Juvenile delinquency has become one of the most serious
problems that must be addressed both in developed and
developing countries. They pose serious concerns to communities
and societies across the world (Solomon, 2014). A number of
literatures have been researched and submitted on juvenile
delinquency. Many scholars have approached the problem from
different angles and had suggested a number of causes
underpinning it. Accordingly, different factors predisposing youth
to juvenile delinquency have been theoretically identified and
empirically established as reasons for its continuous increase. This
research therefore intends to add to existing literatures by looking
at the role of bystanders and enablers in juvenile delinquency.
Aim and Research Questions
The general aim is to examine the culpability of bystanders and
enablers with regards to juvenile delinquency using theories.
Accordingly, the research is guided by the following questions:
1) Who are enablers and bystanders in juvenile delinquency?
2) How do we measure the responsibility of inaction?
3) Can enablers/bystanders of delinquent behavior be criminals?

II. LITERATURE REVIEW
Who is a juvenile? What is delinquency? Who is a bystander? Who
is an enabler? How are they connected with juvenile delinquency?
What is juvenile delinquency? How is it a problem? What are the
factors contributing to juvenile delinquency as a problem? The
literature review will begin with a conceptual clarification of the
key concepts within this research: bystander, enabler, juvenile,
and delinquency. A clarification is necessary to promote an
understanding of the problem that will later be discussed in this
research. Unfortunately, the literature review would not contain
the connection between the role of bystanders and enabler with
juvenile delinquency because there are no literatures on such
connection. Instead, the concepts of juvenile delinquency would
be reviewed including its causes.
Bystander
A bystander is a person present or standing near an event or a
situation but not taking part in it. A bystander is watching
something that is happening but not taking part in it. A bystander
is a chance spectator and onlooker; a passer-by; witness; sidewalk
superintendent; rubberneck; eye-witness; looker-on; viewer,
watcher; observer. A bystander is a non-participant individual and
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a close observer; someone who looks at something such as an
exhibition of some kind (Cambridge Dictionary, 2020; Dictionary,
2020; Merriam-Webster, 2020; The Free Dictionary, 2020). More
technically, a bystander is someone who sees or is otherwise aware
of a potentially harmful event that is happening to someone else
but is not originally involved in it (Ann & Beth, 2017).
While there are some instances due to the nature of the bystander
(e.g. training or employment in a particular profession) and the
form of harm (e.g. child abuse), when there may be legal
obligations for bystanders to take action, in other situations the
perception of a moral obligation is what motivates bystanders to
become involved in a situation. Pro-social bystander action in
relation to tackling gender discrimination and prevention of
violence against women involves responding across a spectrum of
possible situations from hearing a stigmatizing, derogatory, or
insulting comment or sexist joke, through noticing behavior that
represents possible threats or cues that violence is likely, to
noticing behavior that indicates that sexual, physical abuse and/or
violence has started (Ann & Beth, 2017).
Enabler
Enablers are capabilities, forces and resources that contribute to
the success of an entity, program, or project (Business Dictionary,
2020). An enabler is someone who will assist and/or defend
another person, usually a friend or family member, in their
psychotic behavior; for the sole purpose of being needed to get out
of trouble so they can hold it over their heads and bitch about it
forever (Jezebel27, 2011; cited in Urban Dictionary, 2020).
An enabler is a person that supports another person’s bad or
dangerous habits. An enabler can either be a tacit or an overt
enabler. A tacit enabler supports another’s bad habits by staying
silent while an overt enabler supports another’s bad habits by
providing assistance such as money, transportation, approval,
among others. Enablers tend to fear calling others on their
destructive habits because these “others” tend to be friends, family
or others close to the enabler. Thu, rather than risking losing the
love, respect, friendship or contact with the person, the enabler
chooses instead to play it safe and watch the other slowly destroy
themselves or others through their own actions. For instance,
giving a lift to a drunken friend while knowing he is on his way to
commit a crime (Wallbridge, 2005; cited in Urban Dictionary,
2020).
Juvenile
A juvenile is considered as a child who has not completed a
specific age as mentioned in the law of any country and doesn’t
bear resemblance as an adult person and who can be made legally
answerable for his criminal activities. A juvenile is a child who
has allegedly violated certain laws that declares his act or omission
as an offence. A juvenile and a minor are used in different
perspective in legal terms. Generally, the term juvenile is used in
reference to a young criminal offender and minor is related to legal
capacity of a person (Black Law Dictionary, cited in Vincent &
Julius, n.d.). The Federal Bureau Investigation (FBI) defines
juvenile to be anyone under the age of 18 irrespective of how each
individual state explains a juvenile. Statutorily, a juvenile
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delinquent refers to a young person who has committed a criminal
offence and given a court order (Maznah et al, 2007).
Delinquency
Delinquency has been defined as when a person commits a felony,
unwelcomed action, omission or moral behavior of a juvenile
which is socially not permitted in any society. Psychologically,
delinquency is an activity that diverges from the normal behavior
of a person. According to some social workers, delinquency may
entail socially unaccepted deeds in an environment. Cyril Bur
observes that delinquency is present in a child when his/her
antisocial propensities appear to be so serious to become the
subject of official deed. Sheldon defined delinquency as a
behavior that disappoints beyond reasonable expectation (Vincent
& Julius, n.d.).
From a legal perspective, delinquency refers to any action or
behavior that violates the criminal law and committed by a young
person below the age of eighteen. Delinquency are all offences or
crimes committed by juveniles range from minor to major indexed
crimes such as petty theft, traffic violation, drug abuse and/or
trafficking, robbery, and crimes that caused grievous hurt to other
persons (Maznah et al, 2007). Delinquency is typically defined as
any act committed by a minor that violates the statutory code or
laws of the government with authority over the area in which the
act occurs (Bartolla, 2003).
There are two approaches for the interpretation of the term
delinquency: legal and sociological term. The legal term is an
umbrella term for a wide variety of social disapproved behaviors
that varies with time, place and the attitudes of those assigned to
dispense justice and law while the sociological term refers to the
anti-social acts of the children and of young person under age.
These kind of acts are either termed as prohibited by law or may
be lawfully understood as constituting delinquency or as involving
some form of official conduct. In short, the sociological definition
of delinquency describes a child whose action is not as per
statutory dictations and terrifies their parents, teachers, neighbors
and guidance (Vincent & Julius, n.d.).
Juvenile Delinquency Defined
Juvenile delinquency is a concept that has been variously defined
both socially and academically. The three main academic
disciplines that subspecialize in the study of juvenile delinquency
are Law, Sociology and Psychology (Solomon, 2014).
Criminologists see juvenile delinquency as encompassing all
public wrongdoings committed by young people between the ages
of 12 and 20. To sociologists viewed the concepts more broadly
and believed that juvenile delinquency covers a multitude of
different violations of legal and social norms, from minor offences
to serious crimes, committed by juveniles. Status offences are also
included under the umbrella of juvenile delinquency because they
are closely connected with the age status of an offender. Under the
concept of juvenile delinquency, a particular action or behavior is
considered a violation of the law only if it is committed by a
juvenile (World Youth Report, 2003). Juvenile delinquency
involves different forms like theft, pick pocketing, drug addiction,
sex offences, predatory acts etc (Shodhganga, 2017).
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Juvenile delinquency embraces a wide range of situations when
the law is broken by individuals who are underage (i.e. those less
than 18 years of age). Such cases may include matters from
violating the curfew to committing a murder (Solomon, 2014).
Juvenile delinquency is defined as all crimes committed by an
individual under the age of 18 fails to abide by the laws. Thus, a
juvenile delinquent is a person who constantly commits a crime or
crimes but is not prosecuted by law as an adult due to their age
(Vincent & Julius, n.d.). In an effort to explain the theoretical
underpinnings of delinquency, sociologists have associated
specifics behavior of youth with the home, family, neighborhood,
peers and many other variables that together or separately may
influence the formation of young people’s social environment
(World Youth Report, 2003).
Causes of Juvenile Delinquency
The acts of juvenile delinquency can take place in different ways
and it also varies in degree, frequency and seriousness. Juvenile
delinquency like many other social problems has complex roots
(Shodhganga, 2017). The factors that operate to turn a child's
action in one direction rather than another may be very difficult to
understand. Many of these factors are yet known and are beyond
the detection of professional criminologists, sociologists,
psychologists, physiologists as well as other social experts.
Sometimes it may appears that quite a number of different offenses
are the results of the same group of causes but further investigation
would reveal the presence of other factors that determines the type
of delinquency. For instance, poverty, unhappy home and irregular
earnings in the evening may lead a child to play truant from school
in order to earn more money. It may cause another child to steal or
may push another child to join a street gang or starts gambling,
smoking, among others (Banham Bridges, 1927).
Accordingly, children should be given a good environment and
moral teachings that will make him a responsible and wise citizen
of the country since they are the future leaders of tomorrow. A
child growing up in an unpleasant surrounding will most likely
learn wrong norms and values and at the end of his childhood days,
the chances of him heading back to the right path will likely be
unpredictable. When a child’s first crime is ignored, it gives them
further encouragement to commit more and more offences till they
are apprehended, tried and convicted by the authorities.
Unfortunately, juvenile delinquents have learnt to commit the
serious nature of offences like adults including theft, robbery, drug
offences, murder and even rape (Shodhganga, 2017).
According to the World Youth Report (2003), juvenile
delinquency is motivated by the negative results of social and
economic development particularly economic crises, political
instability, and the weakening of major institutions (including the
state, systems of public education and public assistance, religious
institution, the community/neighborhood, and the family). Socioeconomic instability is most times connected to the persistent
poverty, unemployment and low incomes among the young which
can increase the likelihood of their involvement in acts of
delinquency and criminal activity. Delinquencies occur in some
community settings where the norms for acceptable behavior are
absent or have been broken down. They are also frequent in
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settings where legal opportunities have been made unavailable
(World Youth Report, 2003).
Juvenile delinquency might be explained using the same group of
causes but there are other causes of juvenile delinquency (Banham
Bridges, 1927). According to Shodhganga (2017), no single factor
has been attributed as the major cause of juvenile delinquency;
there are countless causes of juvenile delinquency. He divided
them into three types namely: biological, socio-environmental and
physiological and personal. The biological causes include ocular
ailments, nose and throat problem, hearing problem, speech
problem, enuresis, irritation, headache, excessive strength and
hypoglycemia. The socio-environmental causes are mobility,
cultural conflicts, family background (including family structure,
broken home, child’s birth order in the family, family size and
type, and parent-children relationship), socio-economic condition,
neighborhood, alcohol and intoxication, peer group, nature of
society, the socio-cultural conditions, cinema, role of press, cheap
literature, physical standards, mental makeup and heredity. The
physiological and personal causes include school factors, drug
addiction, and overcrowding. According to him, others causes of
delinquency may be noticed under bad company, adolescent
insecurity, mental conflicts, excessive social suggestibility, love
adventure, school dissatisfaction and poor recreation facilities
(Shodhganga, 2017).
Banham Bridges (1927) also summarize the factors contributing
to juvenile delinquency and that have been found to operate in
some thousands of cases studied and reported on by various
authorities. These factors are classed under six general headings
as follows:
1) Physical factors such as malnutrition, lack of sleep,
developmental aberrations, sensory defects, speech defects,
endocrine disorders, etc;
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2) Mental factors such as mental defect, superior intelligence,
psychoneuroses, abnormalities of instinct and emotion,
uneven mental development, obsessive imagery and
imagination, etc;
3) Home conditions such as material deficiencies, excess in
material things, broken homes, poverty and unemployment,
mental and physical abnormalities of parents, or siblings, etc;
4) School conditions such as inadequate school building and
equipment, inadequate facilities for recreation, rigid and
inelastic school system, poor attendance laws and lax
enforcement, etc;
5) Neighborhood conditions such as lack of recreational
facilities, congested neighborhood and slums, disreputable
morals of the district, proximity of luxury and wealth, etc;
6) Occupational conditions such as irregular occupation,
occupational misfit, spare time and idleness, truancy, factory
influences, monotony and restraint, etc (Banham Bridges,
1927).
According to Banham Bridges (1927), the few quotations included
above are simply illustrative of the points in question and were
chosen because of their apparent truth rather than their
authoritative source. The first two groups outlined above included
all factors dependent upon the bodily and mental condition of the
juvenile delinquent. These are the products of both heredity and
environment. The other four groups consist of environmental
factors such as unfavorable conditions in the home and the family
of the child, unfavorable conditions in the school environment, the
neighborhood, and occupational environments (Banham Bridges,
1927).

III. METHODOLOGY
This paper is basically a qualitative research and adopted a
theoretical approach. It relies solely on documented theories as
well as other secondary data sources. The scope is limited to
juvenile delinquency and related concepts. Relevant literatures
were collected in an eclectic manner from official documents, to
specific reports and published outlets such as books, journal
publications, online articles, and newspaper reports. Published
outlets were majorly used as they contained the documentations of
the assumptions and contributions of the selected theories to
juvenile delinquency. Also, there are no academic literature that
connects juvenile delinquency with the role of bystanders and
enablers. As a result, since the results were majorly qualitative; the
results were presented and analyzed using the open method of
content analysis.
IV. RESULT AND DISCUSSIONS
Bystanders and Enablers of Juvenile Delinquency
A bystander is a person who sees or is otherwise aware of a
potentially harmful event that is happening to someone else but is
not originally involved or does not participate in it (Ann & Beth,
2017) while an enabler is a person that supports another person’s
bad or dangerous habits either tacitly or overtly (Wallbridge, 2005;
cited in Urban Dictionary, 2020). Either way, the bystanders and

enablers of juvenile delinquency are all persons or group of
persons, or an entity or a group of entities, or an organization or a
group of organizations who see, understand, assist, or support
juvenile delinquency or the actions of juvenile delinquents either
openly or secretly, directly or indirectly, consciously or
unconsciously, knowingly or unknowingly and are or may be
aware of the one or all of the effects or dangers of juvenile
delinquency either on themselves, the delinquents or the society in
its entirety. The bystanders and enablers of juvenile delinquency
will include parents, guardians, siblings, peer, family relatives,
neighbors, social services, police, criminal justice professionals
and other security agencies, government policies, programmes and
laws, religious institutions and other institutions, government
officials, and the government.
Theoretical Explanation of Juvenile Delinquency and the Role of
Bystanders and Enablers
The effects of juvenile delinquency cannot be overemphasized and
the role of bystanders and enablers in juvenile delinquency needs
to be examined. The several factors that motivate youth into
juvenile delinquency have been theoretically investigated and
empirically explained but the role of bystanders and enablers
remain uninvestigated. For this research, the following theories
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will be adopted in explaining the tendencies in juvenile
delinquency and connecting them with the role of bystanders and
enablers.

delinquency and automatically give the poor and vulnerable a free
ticket and a hundred percent opportunity to join the league of
delinquents?

1) Anomie-Strain theory:
Strain theory argues that feelings of strains motivate children to
acts of crime and delinquency. It is established that the rates of
crime and delinquency can only be curtailed when these strains are
reduced. Siegel (2007) explains that strain theory comes in two (2)
distinct forms: structural strain and individual strain. Structural
strain theory proposed that economic and social sources of strain
influence the collective behaviors of a person while individual
strain theory advocated that the social encounters and life
experiences of individuals translated into suffering, pain and
misery, shape their behaviors and increase their chances of
committing crimes and antisocial behaviors. Thus, a child would
likely commit acts of delinquency when he is either structurally
strained (such as living in a deteriorated environment) or
personally strained (when such living and experience translated
into pain and suffering for him and his family). On the structural
scale, the bystanders and enablers are the government and other
people in control of the economic and social resources and
endowment of the society.

Merton’s modified version of anomie explains the options people
(including children) developed as response to strain experiences.
The root of strain theory is traced to Emile Durkheim’s idea of
anomie. Merton revealed that two elements of culture interact to
produce potentially anomic conditions: ‘culturally defined goals’
and ‘socially approved means’ for achieving them (Siegel, 2007).
Merton argued that the goals of acquiring wealth, success and
power are uniform throughout societies. But when access to the
socially approved means is stratified by social class, strain results
which further aggravates to anomie and eventually, crime and
delinquency among those exempted from the legitimate socioeconomic structure, usually the poor. As a result, they may
develop criminal and delinquent solutions to the problems of
achieving the goals defined by the society (Siegel, 2007). Robert
K. Merton, people adopted five (5) modes or mechanisms to adapt
comfortably to strains and stresses as explained below.

Strain theory focuses on conflict between goals and means and
argues that alternative methods of achievement of societal goals,
frustration, and unequal supply of wealth and power results to
crime and delinquency. Strain theorists believe that most people
share similar values and goals. Unfortunately, the ability to
achieve these personal goals is bound by socio-economic class.
While the affluent may live out the dream of success, good
education and wealth, the poor are shut out from the door of
achieving these goals and as a result, they feel frustrated and
angry; these frustrations may then turn out to crimes (Siegel,
2007). Strain theorists believe that most juvenile delinquents come
from the poor who are mostly shut out from pursuing the
prescribed legitimate goals through the legitimate methods.
Accordingly, the bystander and enabler are the legal dictators and
the society that define and differentiate between legitimacy and
illegitimacy and then fail to include/provide an equal opportunity
and ability to the different socio-economic classes to pursue the
accepted goals through the accepted methods. Juvenile
delinquents are but victims of social inequality created and
developed by the society and her legal dictators.
The sharp distinctions between the rich and the poor may also
create an atmosphere of envy and mistrust that may translate into
violence and aggression. Strain is related to criminal motivation.
Criminals and juvenile delinquents may believe that they have the
rights to humiliate others in return for the humiliations they have
suffered. And as such, they develop a sense of injustice and
discontent to cope with the social inequality nurtured by the
society which further ignites to frustration, hostility, and
eventually lifestyles full of crimes, delinquencies, and illegitimate
activities (Braithwaite, 1991; Krueger et al, 2004). A child may
psychologically question himself about his social status and what
offense he must have committed to be born and raised poor in a
society. Misguided by such question and ill-thought, he may
justify himself by becoming a juvenile delinquent. Who defines

a)

Conformity: This occurs when individuals accept both the
conventional social goals and the institutionalized means to
achieve them. The conformist desires wealth and success and
can achieve them through good education and other legitimate
and institutionalized means (Siegel, 2007).
b) Innovation: This occurs when an individual accepts the
conventional social goals but rejects or is incapable of
attaining the goals through legitimate means (Siegel, 2007).
c) Ritualism: People in this category are less concerned about
the goals of the society but have found solace in embracing
the institutionalized means of achieving the goals. Siegel
(2007) explained that ritualists derive satisfaction from
practicing traditional ceremonies whether or not they have a
real purpose. Ritualism is believed to have the lowest level of
criminality because they have abandoned the goal of success
which is at the root of crimes.
d) Retreatism: This occurs when an individual rejects both the
cultural accepted goals and the means of achieving them.
Such people are morally or otherwise incapable of utilizing
both legal and illegal means and as such, attempt to escape
their lack of success by withdrawing – either mentally or
physically (Siegel, 2007). Most of them don’t even have a
specific goal.
e) Rebellion: Rebels rejects both the conventional goals and the
legal means of attainment but substitute them with an
alternative set of goals and means of attaining them (Siegel,
2007). Most times, this category of social adaptation comes
with a motive. While some people rebel to influence or
change the decisions of a government/country, others revolt
to create/establish new homeland, lifestyles, goals, beliefs,
cultures and traditions and even opportunities. Siegel (2007)
also argues that rebellion may be a reaction to a corrupt and
hated government.
Of the five social adaptations, innovation is most closely
connected with criminal behaviors and juvenile delinquency.
Merton explains that a number of people desire material comfort
but lack the financial resources to satisfy their desires. This strain
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compels them to adopt innovative solutions to their problems
(Siegel, 2007) and automatically included in the list of the
financially incapable are the poor children that come from poor
homes. This theory has been criticized for explaining criminality
and juvenile delinquency among the poor and the low social class.
2) Self-Control theory:
Founded by Michael Gottfredson and Travis Hirschi (1990), SelfControl theory was formulated as a response to the shortcomings
of the Social Control theory developed by Travis Hirschi to
explain delinquency. Self-Control theory simply asserts that all
illegal activity is a manifestation of a single underlying cause
known as “low self-control”. With its root in control theories that
assumes delinquent acts to be a result of a child’s weaken or
broken bond to society (Hirschi, 1969), self-control theory states
that “individuals with high self-control will be substantially less
likely at all periods of life to engage in criminal acts while those
with low self-control are highly likely to commit crime”
(Gottfredson & Hirschi, 1990:89). All children, regardless of their
origin or social class, are to be blamed for engaging in acts of
delinquency for their low self-control.
Self-Control Theory (otherwise known as the General Theory)
was developed to compensate for Social Control theory which was
criticized for not explaining all criminal and deviant behavior. The
authors’ theory is intended to be an “all inclusive” theory since it
has the capacity to explain all types of criminal and deviant
behavior irrespective of the gravity in nature or demographic
factors (Bartusch, Lynam, Moffitt, & Silver 1997; Nakhaie,
Silverman & LaGrange, 2000). Parent (2003) also presented what
is similar arguing that the theory relates to everyone irrespective
of gender, age, social class, or ethnicity. Many scholars have
attested to the competence of Gottfredson and Hirschi’s “General
Theory of Crime”, or “Self-Control Theory”, in formulating a
comprehensive theory of crime. However, just like every other
theory and regardless of the number of proponents and the broad
utility that the theory emanates, it is still susceptible to criticism
and scrutiny. Interestingly, much of this criticism evolves out of
the author’s belief that the theory applies to all types of crimes
regardless of social class, gender or ethnicity of the perpetrators
(Bartusch et al, 1997; Nakhaie et al, 2000).
Gottfredson and Hirschi’s self-control theory asserts that
“individual differences in involvement in criminal and analogous
behavior are due largely to individual differences in the
personality trait they call low self-control” (Ameklev, Grasmick,
Tittle, & Bursik, 1993:225). It further posits that individuals with
high self-control will be significantly less likely to engage in acts
of crime and delinquency and vice versa (Akers, 1997). Due to the
fact that both crime and analogous behaviors originate from low
self-control, people with low self-control will engage in them at a
relatively high rate (Gottfredson & Hirschi, 1990: 89-91). Low
self-control is useful in the explanation of crime and delinquency,
for there are tendencies for certain traits associated with low-selfcontrol to come together in the same people and persist over their
lifetime. Gottfredson and Hirschi contend that individuals who
engage in crime during their years of adolescence are likely to
carry over this motivation to engage in crime during their adult
years. They proposed that self-control consists of a set of stable
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differences across individuals that predispose them to act upon
momentary impulse without regard for the consequences
(Gottfredson & Hirschi, 1990:87-88).
According to Self-control theory, “self-control is stable, therefore,
persons with low self-control will have a greater and stable
tendency to commit deviance across all social circumstances at all
stages of life after childhood” (Akers, 1997:93). Gottfredson and
Hirschi argued that individuals who lack self-control tend to be
“impulsive, insensitive, physical (as opposed to mental), risktaking, shortsighted, and nonverbal” (Gottfredson & Hirschi,
1990: 90). Grasmick et al (1993) observed that the personality trait
of these individuals is characterized by a “here and now”
orientation and a desire for immediate, easy and simple
gratification. These individuals also tend to engage in risky,
adventuresome, and exciting activities; they are deemed as being
self-centered and insensitive to the needs of others. This is also a
possible explanation or, at the least, a connection with their
instability in relationships, friendships, and occupations. It was
argued that individuals with low self-control often have low
frustration, tolerance, and frequently tend to use physical means in
responding and resolving conflict as opposed to a verbal
alternative. These individuals engage in non-criminal acts
comparable to crime, such as illicit sex, smoking, alcohol and drug
abuse, and are more susceptible to accidents because of their
involvement in such acts. Precisely, the above criteria are what
Gottfredson and Hirschi believed to comprise a complete and
representative measure of self-control: impulsivity, preference for
simple tasks, risk-seeking, physical activities, self-centeredness,
temper, among others (Grasmick et al, 1993).
It is also important to stress that the authors argued that selfcontrol is not the only necessary condition that leads to crime and
delinquency. Gottfredson and Hirschi assert that “lack of selfcontrol does not require crime and can be counteracted by
situational conditions... {but} high self-control effectively reduces
the possibility of crime – that is, those possessing it will be
substantially less likely at all periods of life to engage in criminal
acts” (1990:89). To understand why persons with low self-control
tend to exhibit acts of crime and delinquency that persist for life,
one must look at the socialization process. Gottfredson and Hirschi
(1990) argued that the major cause of low self-control is a poor
child-rearing, consequently emphasizing the importance of
parental management and child-rearing practices. They explained
further that “the essential conditions of child rearing that are
required to produce self-control in children are monitoring
behavior, recognition of deviant behavior, and appropriate
punishment” (Gottfredson & Hirschi, 1990:97-98). Thus, an
inadequate parental management will yield a low self-control and
thus, influences a person’s choice when faced with an opportunity
for immediate gain through little investment (Winfree & Bemat,
1998).
Low self-control is not inborn but a trait developed early in
childhood. It becomes ‘internalized’ and inscribed into one’s
personality. Once established early in a child’s life, the
characteristics of self-control remain stable and unchanging. Thus,
a manifestation of low self-control may change over time, but the
trait does not diminish as one ages or matures (Parent, 2003).
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Although a child is to be blamed for his/her acts of crime and
delinquency, their parents are not free from guilt as well.
Accordingly, parents also serve as a bystander and enabler of
juvenile delinquency because of their poor supervision and
parenting styles, ineffective child management, and defective
child-bearing practices including the breastfeeding and weaning
of children.
3) Situational Action theory
Situational Action theory (SAT) was developed by Per-Olof
Wikström (2004; 2010; Wikström, Oberwittler, Treiber, & Hardie,
2012; Wikström & Treiber, 2016). SAT is a recently developed
general theory of moral values and action that combines individual
and environmental perspectives to explain delinquent behavior.
Based on the assumption that criminal behavior is a moral action,
a criminal act is committed because it is evaluated as an alternative
action and therefore chosen as one (Schepers, 2014). SAT is a
complex integrative mechanism-based action theory that attempts
to explain crime as moral action (guided by value-based rules
about what is right and wrong) (Pauwel, Svensson, &
Hirtenlehner, 2018).
SAT connects two classical approaches of criminology: the
General Theory of Crime (GTOC, Gottfredson & Hirschi 1990),
and Routine Activity Theory (Cohen & Felson 1979). SAT makes
a distinction between the individual trait and the process of
exercising self-control. Self-control as a process was defined as
‘the successful inhibition of perceived action alternatives … that
conflict with an individual’s morality’ (Wikström and Treiber,
2007:258). What one possesses (the trait) is the ability to exercise
self-control, which has recently been defined as people’s ‘ability
to withstand external pressure to act against their own personal
morals’ (Wikström and Treiber, 2016:431). SAT offers a widely
acceptable definition of crime by defining it as a special case of
moral rule breaking, without being dependent on law regulations
or different cultural contexts (Schepers, 2014).
The central idea of SAT is that criminal behavior is the result of
the interaction between who individuals are (characteristics and
experience) and where they are (Schepers, 2014:4). Designed to
overcome the key problems of criminological theorizing
(Schepers, 2014), SAT combines the environmental perspective
and person-oriented theories and asserts that acts of crime and
delinquency are “an outcome of a perception-choice-process
guided by the interaction between a person's crime propensity and
his/her exposure to criminogenic settings” (Wikström 2009:254).
SAT defines acts of crime as “acts that break moral rules of
conduct stated in law” (Wikström et al, 2012:11). They are viewed
as the result of a perception-choice process based on the action
alternatives an individual perceives and the (moral) choices a
person selects in a given context (Wikström, 2004, 2010;
Wikström et al, 2012).
Four (4) interaction effects for the explanation of crime and
delinquency have received the major empirical attention:
interaction between exposure and propensity (exposure has a
greater effect when propensity is high); interaction between
deterrence and propensity (perceived deterrence exerts a greater
influence when propensity is high); interaction between personal
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morality and self-control (self-control has a greater impact when
personal morality is weak) (Schepers, 2014; Pauwel et al, 2017);
and interaction between causes of the causes and selection effects
(mainly concentrating on mediation effects of informal social
controls by propensity) (Schepers, 2014).
Social factors that affect people’s involvement in crime and
delinquency are best analyzed as “causes of the causes” of
criminal behavior. By analyzing them as “causes of the causes”,
SAT acknowledges the importance of personal factors and
processes in life history without mistaking them as causation of
delinquency. This strengthens the argument that it is almost
impossible to understand the causes of the causes of crime, if the
causes of crime and delinquency are not systemically understood.
SAT therefore proposes that the causes of the causes are “best
analyzed in terms of processes of (social and personal) emergence
and processes of (social and self) selection” (Wikström et al,
2012:30). Social conditions and individual developments over the
life course should be analyzed as causes of the causes. Thus,
causes of the causes are the only social conditions to influence
personal propensity and their exposure to different criminogenic
setting (Schepers, 2014).
SAT argues that the “likelihood that a person will commit offences
depends on his or her propensity towards crime, his or her
exposure to criminogenic settings and, in particular, the interaction
between propensity and exposure” (Pauwel et al, 2018:34). The
probable occurrence of criminal behavior depends on the
(criminal) propensity of a person and his or her exposure to
criminogenic settings. Criminal behaviors are seen as moral
actions and are affected by the ability of an individual to act in
accordance to their morality and to exercise self-control. The
actions of an individual are also influenced by the setting of his/her
environment. Individuals with a high propensity are more likely to
commit crimes especially they are exposed to criminal settings
while individuals with low propensity are less likely to commit
acts of crimes even when exposed to criminogenic settings. SAT
follows a situational model in which propensity and exposure
interact resulting in the stimulation of criminal behavior.
Consequently, delinquency is defined as the result of an
interaction process between propensity and exposure in a
situational context. The perception-choice-process is dependent
on an individual experience and can be regulated by his habits or
by deliberation in a rational decision making (Schepers, 2014).
Consequently, one can infer that Situation Action theory argues
that the propensity of a child to commit actions of crime and
delinquency is dependent upon his/her exposure to criminogenic
settings; the perceived deterrence against an acts of crime and
delinquency exerts a greater influence when a child’s delinquency
propensity is high; and when a child’s personal morality is weak,
his low self-control has a greater chance of dictating his/her action.
Thus, a child’s may likely commit crime and delinquency when
his/her personal morality is weak or his/her exposure to negative
behaviors and criminal actions is high, when there is a little or no
deterrent effort against his acts of crime and delinquency, and
when his ability to exercise self-control is weak.
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Bystander and Enabler and Measuring the Responsibility of
Inaction
A bystander and enabler of juvenile delinquency can either be a
co-offender, an accomplice, or a helper. In most of the cases, they
either support the actions of juveniles by staying silent (and not
condemning them) or providing assistance of whatever kind to
them. In an effort to explain the theoretical underpinnings of
juvenile delinquency, social scholars have associated some
specific actions of crime and delinquency of children with the
home, family, school, neighborhood, peers and many other
variables that together or separately may influence the formation
of young people’s social environment (World Youth Report,
2003). This is to assert that most of the acts of crime and
delinquency by the youth are connected with the bystanders and
enablers. Thus, the bystander and enabler are also a cause to the
causes of juvenile delinquency.
How do we measure the responsibility of the inaction of
bystanders and enabler? With reference to the four theories
adopted in this research, the ultimate role of the inactiveness of
bystanders and enablers can be measured by investigating the rise
or decline in the rate of juvenile delinquency. The responsibility
of inaction of bystanders and enablers will be high when there is a
rise in the rate of juvenile delinquency and vice versa. Other
measurement indicators include provision of amenities and basic
infrastructures, equal access to opportunities, type of parenting
styles, parental management, guidance counseling, child time
management, child-bearing practices, and children’s exposure to
environmental settings, among others.
V. CONCLUSIONS AND RECOMMENDATION
Juvenile delinquency is a serious problem that calls for an urgent
attention of all social actors against its increasing wave. The issue
cannot be overemphasized considering the problems it poses to the
society. If juvenile delinquents are not monitored, they may likely
become professional criminals (instead of the leaders of tomorrow
as the nature of expectations dictates) as they grow in age and
exposure. As the world is advancing in invention and technology,
so is the rate of crime and juvenile delinquency. The acts of
deviance perpetrated by children have gone beyond minor
offences such as smoking, drinking alcohol, drug abuse and
truancy, and have included major crimes including murder, armed
robbery, rape and other sexual offences.

have a role to play to reduce the impacts and rise in juvenile
delinquency. The study therefore recommends an effective mutual
beneficial parent-child relationship, equal access to opportunities,
adequate provision of basic infrastructures and social amenities,
adequate parental supervision and guidance counseling, effective
child-bearing practices, among others.
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Abstract- This study examined emotional intelligence and
organizational constraints as predictors of counterproductive work
behavior (CWB) among teachers in Ogun state. Cross sectional
survey research design was adopted and a total of 300 participants
were sampled, using purposive sampling technique. A structured
questionnaire consisting of standardized psychological scales
were used to collect data; two hypotheses were tested using
hierarchical multiple regressions analysis. Findings revealed that
there is significant positive relationship between organizational
constraints and abuse (r = .48, p<.01. Inverse relationship between
emotional intelligence and abuse (r = --.38, p<.01), positive
relationship between organizational constraints and production
deviance (r = .46, p<.01). Inverse relationship between emotional
intelligence and production deviance (r = -.37, p<.01),
organizational constraints and positive relationship with sabotage
(r = .41, p<.01). Emotional intelligence had inverse relationship
with sabotage (r = -.36, p<.01) organizational constraints had
positive relationship with theft (r = .45, p<.01). Negative
relationship between emotional intelligence and theft (r = -.40,
p<.01) organizational constraints had positive relationship with
withdrawal (r = .44, p<.01) and Emotional intelligence had
inverse relationship with withdrawal (r =-.32, p<.01).
Organizational constraints and emotional intelligence jointly
predicted CWB (R2 = 0.36, F (2,297) = 82.83, p<.05).
The study concluded that organizational constraint and
emotional intelligence predicted counterproductive work
behaviour among teachers. It is recommended that professional
industrial/personnel psychologist should be engaged to design an
emotional regulation session where teachers are trained in order to
express positive emotions to school management, students, as well
as colleagues which invariably will not trigger negative behaviour
such as engagement of counterproductive work behaviour.
Index TermsWithdrawal.

Abuse,

Production

Deviance,

Sabotage,

I. INTRODUCTION

T

alented employees are the most important resources in any
organization (Ivancevich, 2010). These resources affect other
sources in the organization, so attention to them means attending
to other important items at workplaces. While it is important to
know the factors that contribute to successful working relationship

between an individual and an organization, it is also important to
understand the factors that may contribute to undesirable work
behavior, such as counterproductive work behavior (CWB). The
issue of CWB cannot be overemphasized in organizations. This is
based on the premise that CWB among workers is one of the
factors that are suspected to be among the major causes of poor
employee performance, and by inference poor organizational
performance. To this effect, Kanten and Ulker (2013) added that
counterproductive work behaviours are directly harmful to the
organization or to other individuals in the organization and can
range from relatively minor to very serious problem.
(CWB) refers to intentional behaviours by employees that
have the potential to harm an organization, its members, or both
(Spector & Fox, 2005). It has been investigated under various
labels, including workplace deviance (Bennett & Robinson, 2000)
and antisocial behaviour (Giacolone & Greenberg, 1997). It is also
seen as an occupational crime that may vary along a continuum of
severity, from minor acts such as embarrassing co-workers and
leaving early, to serious acts, such as sabotage and theft (Kwok,
Au & Ho, 2005). It is seen as an element of job performance and
includes phenomena such as theft, property destruction, misuse of
information, unsafe behaviour, poor attendance, and poor quality
work (Idiakheua, & Obetoh, 2012). An act can be a workplace
deviance if it violates the major rules of organizational life
(Spector & Fox, 2005). This includes absenteeism, abusing sick
day privileges, abusing drugs and alcohol, filing fake accident
claims, sabotaging, breaking organizations’ rules, withholding
effort, stealing, taking long breaks, working slowly, harassing
other employees and hiding needed resources (Abdul, 2008).
Counterproductive behaviours are threats that are highly
costly and dangerous for organizations. Vardi and Weitz (2004)
identified mentioned that discretionary behaviors have got two
main costs: financial costs (such as productivity loss, lawsuits and
compensation, reputation) and social costs (such as mental and
physical injuries, psychological withdrawal, Job dissatisfaction).
Marcus and Schuler (2004) are of the view that the potential for
harm should be incorporated into CWB models; these are also
responsible for producing a negative impression on both external
and internal stakeholder of the organizations.
Robinson and Bennett (1995), developed four typology of
deviant work related activities (CWBs which include political
deviance that contains behaviours as favoritism and gossiping, and
is categorized as the minor-interpersonal category. The second is
serious-interpersonal category which is called personal aggression
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and contains behaviors as abuse and theft. The third is minororganizational category which contains behaviors as withdrawal
and is called production deviance. The serious-organizational
category is the fourth and it contains behaviours as sabotaging and
damaging organizations property, and is called as property
deviance. Effiong, (2006) reported that absenteeism, tardiness,
gossiping and lack of commitment are on a high increase among
secondary school teachers in Nigerian schools; this has negative
implications on the ethical decline in the Nigerian educational
system.
Researchers over the years have found different factors or
buffers that can influence counterproductive work behavior., Due
to its costly and harmful consequences, Vardi and Weitz (2004),
have suggested that more studies are needed to understand the
determinants of CWB. The present study is therefore aimed at
exploring some organizational and personal factors that are likely
to predispose employees to such maladaptive workplace
behaviors. CWB is harmful for the school and students in all its
forms, whether it is overt or covert. Therefore, for such behaviour
to be controlled, its antecedents need to be known and shared. This
can be achieved through empirical investigation. Based on this
assertion, this present study aim at examining some organizational
and personal factors such as emotional intelligence and
organizational constraints
Emotional intelligence (EI) has been defined as the ability
to motivate oneself, to persist in the face of frustrations, to control
impulse and delay gratification, to regulate one’s moods, to keep
distress from interfering with the ability to think, to empathize, to
hope, to perform and to be creative (Erasmus, 2007). Ofoegbu and
Ayobami, (2013) define emotional intelligence (EI) as a person’s
capacity to appropriately regulate his/her emotions, and to use the
information to guide one’s thinking and action. According to
Goleman (1998), emotional intelligence has five major
components: Knowing one’s emotions (self-awareness),
managing one’s emotions (self-regulation), motivating one’s
emotion (motivation,), recognizing emotions in others (empathy),
and handling relationships (social skills). Self-awareness refers to
the ability of a person to perceive his strengths, emotions, worth
and capabilities. Thus, EI plays an important role in shaping the
life of every individual’s performance at home and workplace. An
employee with high emotional intelligence can manage his or her
own impulses, communicate with others effectively, manage
change, solve problems, and use humour to build rapport in tense
situations. This clarity in thinking and composure in stressful and
chaotic situations is what separates top performers from weak
performers in the workplace. The inability of some employees to
regulate their emotions can be the major reason why teachers
might engage in counterproductive behaviour at work.
Organizational constraint is another factor that is likely to
predispose teachers to counterproductive work behavior.
Organizational constraints are defined as perceived aspects or
limitations of the work environment such as loss of resources or
threatened loss of resources that inhibit an employee from
completing a job. These constraints can take different forms, and
involve varying situations such as: a lack of necessary teaching
aids, and a lack of adequate teaching instructional materials,
inadequate training for teachers, a lack of necessary information
needed to perform required tasks, inadequate assistance, incorrect
instructions, and organizational rules and procedures. Waite
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(1998) states that individuals will react in different ways to the
presence of organisational constraint, some individuals will
perceive themselves as having a great deal of personal control over
them; while other individuals will perceive themselves as having
very little control over organisational constraints.
Organisational constraints may affect performance,
because they alter the level of control individuals perceive that
they have. Perceptions of behavioral control are created by an
individual’s ability to exert his or her influence over both internal
and external factors of the work environment (Ajzen, 1991).
Organizational constraints create feelings of frustration and
animosity towards the organization. Often time, organizational
constraint lead to stress for teachers such that this stress change
teachers’ emotion in a negative way which often time, make them
want to retaliate to the organization or members. They often
engage in behaviour that is detrimental to the organization such
as being absent from school, coming to class late or to a more
severe behaviour such as theft or destroying organization
properties as a result of the constraints faced at the place of work.
Available studies on the predictors of CWB (e.g., Bibi & Karim
2013; Onuoha 2013; Ansari, Maleki & Mazraeh 2013) have shown
that lworkplace Incivility, perceived organizational support, job
burnout, and age, personality factors play significant roles in
CWB. However, despite the growing body of research on the
predictors of CWB among employees, the roles of organisational
constraint and emotional intelligence remain elusive.
The Affective Events Theory of counterproductive work
behaviour was used as a theoretical framework and it assert that
organizational events are proximal causes of effective reactions.
By implication, “things happen to people in work setting and
people often react emotionally to these events (Weiss &
Cropanzano, 1996). In this context, we argue that when teachers
perceive that their organisation has not been fair on them, this
could make teachers experience negative emotion to such an
organization which in turn can make an employee turn against
such organisation by engaging in behaviour that can have
detrimental effect on an organisation. Such behaviours can include
but not limited to absenteeism, theft and tardiness.
Emotional Intelligence and Counterproductive Behaviour
Oguegbe Uzoh and Anyikwa (2014) examined emotional
intelligence as predictors of workplace deviance among 198
secondary school public teachers. The study adopted a
correlational design with Pearson Product Moment correlation as
statistical tool for data analysis. The finding indicated there is a
significant correlation between emotional intelligence and
workplace deviance. One of the shortcoming of this study is that
they failed to investigate work deviant behaviour among private
teachers Siu (2009) found that emotional intelligence have a
significant inversely relationship with counterproductive work
behaviour. The shortcoming of this study is that it did not include
the respondents used. Joe-Akunne Tochukwu and Okonkwo
(2015) examined Emotional Intelligence Dimensions as Predictors
of Counterproductive Work Behaviour among local government
employees. Two hundred and thirty-seven (237) workers from
Awka South local government area, served as participants in the
study. The result indicated dimension of self-awareness, selfcontrol and self-motivation predicted counterproductive work
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behaviour. The study failed to explain the methodology used for
the study.
Bauer (2011) investigated how discrete negative emotions
are related to specific facets of counterproductive work behaviors
(CWB) among 241 employees. The study found that frequency of
experiencing negative emotions influence frequency of
committing counterproductive work behaviour in the workplace.
Bibi and Karim (2013) examine the moderating role of emotional
intelligence in the relationship between workplace incivility and
counterproductive work behavior (abuse, production deviance,
sabotage, theft, and withdrawal behavior) among one hundred and
sixty university teachers. The result showed that there was a
positive relationship between incivility and counterproductive
work behavior and negative relationship between emotional
intelligence and counterproductive work behaviour.
Organisational Constraint and Counterproductive Behaviour
Ansari, Mazraeh and Arab-Khazaeli (2013) investigate
the effect of organizational (distributive justice, organizational
constraints) factors on counterproductive work behaviors (CWB).
A random sample of 185 employees (men and women) of Second
Gas Transmission Operational Area in Iran completed the
following research questionnaire. The Findings revealed that there
is a significant positive relationship between perceived
organizational constraints with total counterproductive behavior
and its dimensions. Chand and Chand (2014) investigate the effect
between Counterproductive Work Behaviour (CWB) and Job
stressors among junior managers (scale -1 officer) of Indian public
sector banks. Total 300 junior managers (scale -1 officers) were
chosen through purposive sampling technique from various Indian
public sector banks. Data was collected by questionnaire method
and analyzed with structure equation modeling and Karl Pearson
correlation. Result of research study reveals that sabotage,
withdrawal and theft dimensions of counterproductive work
behaviour were found positive and significant in correlation with
organization constraints, quantitative workload inventory, inter
personal conflict at workplace and physical symptoms inventory
dimensions of job stressors. Aftab and Javeed (2012) find out the
impact of job stress on the counterproductive work behavior
among 352 bank employees. The results of this study revealed that
the job stress among employees leads them somewhat towards
counter-productive work behavior and there was sufficient
positive correlations exist between job stress and employee CWB.
Matthew, Chigozie, and Kosiso (2014) investigated organisational
constraint on workplace deviance among 198 teachers from
Nigeria. The findings indicated a significant relationship between
occupational stress and workplace deviance of secondary school
teachers

II. METHODS
Design
The study adopted the cross-sectional survey research
design. The reason for a cross sectional design was that the
participants were selected from four different schools in Ogun
State. The independent variables in this study are organisational
constraints and emotional intelligence while the dependent
variable is counterproductive work behaviour.
Participants
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A total of three hundred (300) participants participated in
the study. Respondents’ gender showed that 116(38.7%) are male,
while 184(61.3%) are female. Also 37(12.3%) belong to age
bracket of 20-24 years, 60(20.0%) fall between age group of 2529 years, 54(18.0%) belong to age range of 30-34 years,
37(12.3%) are between 35-39 years, 64(21.3%) belong to age
bracket of 40-44 years, 33(11.0%) are between 45-49 and
15(5.0%) are 50years above. Also, 100(33.3%) are single,
majority 198(66.0%) are married, 2(0.7%) are divorced. Larger
percent of the respondents are BSc/HND holders with frequency
of 203(67.7%), followed by OND/NCE 52(17.3%), then
MBA/MSc
25(8.3%),
and
20(6.7%)
acquired
WAEC/GCE/NECO. In addition, 141(47.0%) had 1-4 years
working experience, 61(20.3%) had 5-9 years working experience,
62(20.7%) had 10-14 years of experience, 11(3.7%) had 15-19
years of experience and 25(8.3%) had 20 years and above years of
experience. Finally, 143(47.7%) were public school teachers,
while the remaining 157(52.3%) were from private schools in
Abeokuta south local government.
Measures
Organizational Constraints Scale
The scale is an 11-item that measures Organizational
Constraints developed by Spector and Jex’s (1998). It is a fivepoint 1 = less than once per month or never to 5 = several times
per day). Sample of the item include “I find it difficult or
impossible to do my job because of poor equipment or supplies”.
The scale is reported to have a reliability of 0.97. High scores on
the scale represent high levels of constraints while low score
represent low constraints. Item-total correlation computed for the
present shows all items loading between .47 to .73 and a
Cronbach’s alpha .90 was obtain.
study; all the items loaded above .30, therefore the coefficient
ranges between .47 to .73. In this study a Cronbach’s alpha .90
was reported for this scale.
Emotional intelligence scale
The emotional intelligence scale was measured with the
33-item scale developed by Schutte et al. (1998). The scale is
structured on a 5-point rating format (5 = Strongly Agree, 1 =
Strongly Disagree). Some examples of the items read “I know
when to speak about my personal problems to others”, “I expect
that I will do well on most things I try”, “I like to share my
emotions with others”, and “I present myself in a way that makes
a good impression on others”. The Cronbach’s alpha of the
Emotional Intelligence is 0.83; test re-test was 0.88 for male and
0.81 for female. In Nigeria, Akomolafe and Ogunmakin, (2014)
reported the reliability of 0.79 among secondary school. An itemtotal correlation was conducted in the study; of all the 33 items, 31
items loaded above .30. After the deletion of the two items, the
remaining 31 items had item-total correlations items ranging
between .33 to .81. The reliability Cronbach’s alpha for the
resultant scale is 0.96.
Counterproductive work Behaviour scale
The 32- item version of Counterproductive work
Behaviour (CWB) developed by Spector and Fox (2005) was used
to measure counterproductive work behaviour. The respondents
was required to respond on a five item category scale ranging from
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1 to 5 where 1, 2, 3, 4 and 5 stand for Never, Once or Twice, Once
or Twice per month, Once or Twice per week, and Everyday
respectively. This scale is divided into five subscales, including
Abuse, Sabotage, Production Deviance, Theft and Withdrawal.
The reliability statistics of these dimensions are reported as; Abuse
(α = 0.77), Sabotage (α = 0.81), Production Deviance (α = 0.83),
Theft (α = 0.83) and Withdrawal (α = 0.88). The reliability of the
total scale was 0.87.
Procedure
The researcher sought participants consent and also
assured them of confidentiality and discretion of the study before
the commencement of the data collection. Instruction on how to
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complete the questionnaire was given and, the participants were
encouraged to be honest in responding to the questionnaire items
and confidentiality was guaranteed. A total number of three
hundred and twenty copies of questionnaires were purposively
distributed across all the participants in the various schools used
but only three hundred were retrieved. The usable questionnaires
were subjected to appropriate statistical analysis.

III. RESULTS
The correlation coefficients between the studied variables are
presented in Table 1.

Table 1: Zero-order correlation showing relationship among organizational constraints, emotional intelligence and dimensions
of counterproductive work behavior
Variables
Mean
SD
1. Abuse
26.19
13.19
2. Production deviance
4.65
2.53
3. Sabotage
4.43
2.30
4. Theft
7.55
4.21
5. Withdrawal
6.52
3.29
6. Organizational constraints
22.44
9.50
7. Emotional intelligence
107.46
29.40
**Correlation is significant at the 0.01 level (2-tailed).

1
.72**
.73**
.89**
.77**
.48**
-.38**

Table 1 reveals the association among sub-dimensions of
counterproductive behaviour (abuse, production deviance,
sabotage, theft, withdrawal). The result shows that there is
significant positive relationship between organizational
constraints and abuse (r = .48, p<.01), indicating that employees
with higher organizational constraints express increasing abuse at
workplace. There is significant inverse relationship between
emotional intelligence and abuse (r = --.38, p<.01). Implying that
employees with higher emotional intelligence significantly report
lower abuse. In addition, there is significant positive relationship
between organizational constraints and production deviance (r =
.46, p<.01); the result implies that increase in organizational
constraints significantly relate to increase in production deviance.
The result also revealed that there was inverse relationship
between emotional intelligence and production deviance (r = -.37,
p<.01). Indicating that increased emotional intelligent
significantly relate to decrease in production deviance.
Additionally, organizational constraints had significant
positive relationship with sabotage (r = .41, p<.01). It implies that
employees with higher organizational constraints significantly
report higher sabotage. Emotional intelligence had significant
inverse relationship with sabotage (r = -.36, p<.01); meaning that

2

3

4

5

6

7

.72**
.73**
.79**
.46**
-.37**

.75**
.73**
.41**
-.36**

.73**
.45**
-.40**

.44**
-.32**

-.15**

-

increase in emotional intelligence significantly relates to increase
in sabotage.
It was further reveal that organizational constraints had
significant positive relationship with theft (r = .45, p<.01). The
result implies that increase in organizational constraints
significantly relates to increase in theft. There was significant
negative relationship between emotional intelligence and theft (r
= -.40, p<.01), demonstrating that increase in emotional
intelligence significantly relates to decrease in theft.
Finally, organizational constraints had significant positive
relationship with withdrawal (r = .44, p<.01), implying that
increase in organizational constraints significantly relates to
increase in withdrawal. Emotional intelligence had significant
inverse relationship with withdrawal (r =-.32, p<.01), indicating
that increase in emotional intelligence significantly relates to
decrease in withdrawal.
To determine the joint prediction of counterproductive
work behavior of teachers by organizational constraints and
emotional intelligence. This was tested using multiple regression
analysis. The results are presented in Table 2
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Table 2: Summary of Multiple Regression Analysis Showing the Prediction of Counterproductive Work Behavior by
organizational constraints and emotional intelligence

DV

β

t

.45

9.50

P
<.05

-.34

-7.11

<.05

Organizational constraints

.43

8.89

<.05

Emotional intelligence

-6.51
8.47

<.05

Organizational constraints

-.31
.42

Emotional intelligence

-.31

-6.29

<.05

Organizational constraints

.36

7.20

<.05

Emotional intelligence

-.31

-6.11

<.05

Organizational constraints

.40

8.19

<.05

Emotional intelligence

-.34

-6.94

<.05

Organizational constraints

.40

7.85

<.05

Emotional intelligence

-.26

-5.02

<.05

Predictors
Counterproductiv Organizational constraints
e work behavior
Emotional intelligence
Abuse

Production
deviance
Sabotage

Theft

Withdrawal

The result revealed that organizational constraints and
emotional intelligence jointly predicted counterproductive work
behaviour (R2 = 0.36, F (2,297) = 82.83, p<.05). When combined
organizational constraints and emotional intelligence accounted
for 36% of the change observed in the self-report of
counterproductive work behaviour. This revealed that the
collective presence of organizational constraints and emotional
intelligence has significant influence on counterproductive work
behaviour. The result further revealed that organizational
constraints (β = .45, t=9.50 p<.05) and emotional intelligence (β =
-.34, t=-7.11; p<.05) were significant independent contributors in
the joint prediction of counterproductive work behaviour. The
result implies that teachers with high organizational constraints
and low emotional intelligence significantly report high
counterproductive work behaviour.
It was further revealed that organizational constraints and
emotional intelligence jointly predicted abuse sub-dimension of
counterproductive work behaviour (R2 = 0.32, F (2,297) = 71.33,
p<.05). When combined organizational constraints and emotional
intelligence accounted for 32% of the change observed in the selfreport of abuse. Independently, organizational constraints (β = .43,
t=8.89 p<.05) and emotional intelligence (β = -.31, t=-6.51; p<.05)
significantly predicted abuse.
In addition, organizational constraints and emotional
intelligence jointly predicted production deviance (R2 = 0.31, F
(2,297) = 65.43, p<.05). When combined organizational
constraints and emotional intelligence accounted for 31% of the
change observed in the self-report of production deviance.
organizational constraints (β = .43, t=8.89 p<.05) and emotional
intelligence (β = -.31, t=-6.51; p<.05) were significant
independent predictors of production deviance.
Apparently, there was significant joint influence of
organizational constraints and emotional intelligence on sabotage
(R2 = 0.26, F (2,297) = 52.59, p<.05). When combined

R

R2

F

P

0.60

0.36

82.83

<.05

0.57

0.32

71.33

<.05

0.55

0.31

65.43

<.05

0.51

0.26

52.59

<.05

0.56

0.31

68.06

<.05

0.51

0.26

50.75

<.05

<.05

organizational constraints and emotional intelligence accounted
for 26% of the change observed in the self-report of sabotage.
Mores so, organizational constraints (β = .36, t=7.20 p<.05) and
emotional intelligence (β = -.31, t=-6.11; p<.05) were significant
independent predictors of sabotage.
Furthermore, organizational constraints and emotional
intelligence on theft (R2 = 0.31, F (2,297) = 68.06, p<.05). When
combined organizational constraints and emotional intelligence
accounted for 31% of the change observed in the self-report of
theft. Mores so, organizational constraints (β = .40, t=8.19; p<.05)
and emotional intelligence (β = -.34, t=-6.94; p<.05) were
significant independent predictors of theft.
Finally, organizational constraints and emotional
intelligence on theft (R2 = 0.26, F (2,297) = 50.75, p<.05). When
combined organizational constraints and emotional intelligence
accounted for 26% of the change observed in the self-report of
theft. Mores so, organizational constraints (β = .40, t=7.85; p<.05)
and emotional intelligence (β = -.26, t=-5.02; p<.05) were
significant independent predictors of theft.

IV. DISCUSSION
The study investigated the predictive role of emotional
intelligence and organizational constraints on counterproductive
behavior among teachers in Abeokuta, Ogun state, Nigeria.
Regarding the hypotheses postulated to guide this present study,
the result of the first hypothesis which states that organizational
constraints and emotional intelligence will jointly and
independently predict counterproductive work behavior revealed
that there was joint and independent influence of organizational
constraints and emotional intelligence. This study is similar to that
of Winkel et.al (2011) who found that emotional intelligence have
influence on workplace deviance among 234 individual
employees. The study is in line with Wang and Lian (2015) who
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found that emotional intelligence and organizational constraints
jointly influence counterproductive work behaviour. Other, study
bu Mayer et.al (2000) found a joint influence of emotional
intelligence and organizational constraints on work deviant
behavior among 123 police officers. Theoretically, The Ability
Model of Emotional Intelligence reveals that when employees do
not have the ability to regulate his or her emotion, they often tend
to engage in counterproductive work behaviour. The justification
why this findings was so is because when an employees are faced
with constraints in the workplace couple with the fact that they
don’t have the ability to induce positive mood, and manage
negative emotions occasioned by this challenges in the workplace
could invariably make employee engage in counterproductive
work behavior
The result of this study has made a valuable contribution
to the counterproductive work behaviour studies. This study has
established that there is a joint influence of emotional intelligence
and organisational constraint on counterproductive work
behaviour. These two variables have shown to be very important
variables if the menace of counterproductive work behaviour
among teachers in Nigeria is to be reduced. The result of this study
has implication for professional industrial and personnel
psychologist, Private school management as well as government.
Firstly, the study has practical implication for professional
industrial/personnel psychologist, through understanding the role
that emotional intelligence and organizational constraint could
have on the display of counterproductive work behaviour among
teachers as well as appropriate intervention such as psychoeducation as well as counterproductive work behavior reduction
interventions that can help reduce counterproductive work
behaviour.. Finally, the study also has implication for government
policies on improving the standard of education through creating
conducive environment that will enhance positive behaviour
among employees.
It is therefore recommended that professional
industrial/personnel psychologist should help design an emotional
regulation session where teachers who have low emotional
intelligence are trained in order to express positive emotions to
school management, students, as well as colleagues which
invariably will not trigger negative behavior such as engagement
of counterproductive work behavior Furthermore, psychologist
should help design work in such a way that is devoid of too much
constraint which could affect teachers to engage in negative
behaviors. Finally, government should enact policies to all
secondary schools in Nigeria on the need to create a conducive
work atmosphere that will make employee exhibit a positive affect
toward the organization.
This present study is faced with some limitations. This
finding of this study may be argued to be relevant or important
within the scope of the setting of this study. This is because the
respondents of this study were relatively small and only selected
from teachers in Abeokiuta in Ogun state, Nigeria; therefore
generalizability of the study findings to all public and private
secondary school teachers across the globe may be nearly
impossible.
It is recommended that future studies should take into
consideration large sample size that cuts across the globe. Also,
future research can also improve the method of data collection
such as the use of qualitative methods like interview, focus group
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discussion and observational method. Further studies can also
investigate more psychosocial variables that can influence work
deviant behaviour with emphasis on comparative analysis of
public and private school teachers.
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Abstract- The objective of software delivery is to ensure that the
software meets the requirements of the customer with a quality
that conforms to the customer and domain benchmarks. The
quality of the software can be jeopardized by factors like gaps in
requirements specifications, bad design, ineffective coding
practices, inexperienced programmers, insufficient test coverage,
ineffective reviews etc.
All these factors are important to ensure the quality of the software
and we have at our disposal a variety of manual and automated
mechanisms for addressing most of these quality checks.
However, a crucial factor in the quality assurance process is the
manual peer review of artefacts which benefits from the the
expertise and experience of the reviewer. This paper documents
the approach to define an effective peer review strategy for the
software development lifecycle. For ease of understanding, the
term peer review and review are used interchangeably in this
paper. The purpose of peer review is to identify the defects in the
work product/ artefact before it is used as a baseline for software
development.
Index Terms- Software Review, Review Efficiency, Peer Review
I. INTRODUCTION
While we spend thousands of man-hours and dollars on
performing quality assurance and control activities during the
lifecycle of a software, it is important to remember that Lean Six
Sigma teaches us that this is a non-value-added activity for the
customer. Which means that the customer is paying us to develop
a product and review is an activity that we perform to find our own
mistakes, hence adding no value to the customer. There is a lot of
debate on this topic but going by the absolute definition of valueadded activities in Six Sigma, this point still holds true.
So, to better understand the importance and effectiveness of a
review, let us start with the basic questions. What is the purpose
of a review and then how do we know if it is done effectively?
We are going to use the 5W1H approach of Six Sigma which is a
method of asking questions about a process or problem that we are
trying to solve. The 5 W (Why, What, Who, Where, When) and
1H (How) helps us understand a problem/ process in its entirety
and makes sure that we do not miss any critical aspect of the
problem/ process.[1]
Starting with the first W of Why. The purpose of a review is to
identify if the artefact meets the objective for which the artefact is
created. For example, does a Test Plan cover test cases for all the
requirements documented. The reviewer shall review from the

perspective of identifying any missing inputs in the test plan,
coverage of the requirements, domain specific test cases etc.
In the second W of What, we shall identify the content to be
reviewed within each artefacts of the software development
lifecycle. Let us consider the example of an SRS (Software
Requirements Specification) document.
An SRS document is created for serving as a basis for all design
and development activities of a software, throughout its lifecycle.
It elicits the needs of the customer, functionality, constraints, the
objective that the software will achieve and the exclusions i.e. the
functionality that the software will not perform. This
documentation is then referred and updated throughout the
lifecycle of the project and hence is extremely important for the
future of the project. [2]
Essential contents of an SRS should address these broad topics









An accurate description of the scope of work to be
completed
Clear, easy-to-manage details for software designers
and developers
Use case scenarios for the testing team
Alignment of customer requirements to features
Updatable single source of truth for software
development
Includes input from a variety of stakeholders
Clearly states scope, inclusions and exclusions
Not a one-time document but has regular updates based
on discussion with the customer/s

Once this critical content of the artefact is identified, the Project
Manager should facilitate creation of checklists and guidelines
which ensure that the reviewer will not miss any critical
checkpoint. This exercise should be repeated for every critical
artefact of the project. The project team can then refer to the
relevant material for self-review and peer review and meet the
required quality standards.
The next W we look at is Who.
The reviewer needs to have the relevant experience of the subject.
Simply having a senior person perform the review is not an
effective review approach. Referring to the earlier example, an
SRS is a perfect example of where a manual and expert review is
critical. The reviewer needs to bring in his/ her subject matter
expertise and experience in the domain of the software and the
software development process. An experienced reviewer can
question and identify the lacunas in any/ all of the key content
identified for the artefact.
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Reviewers should also ensure:
 Be clear, concise and direct in their findings
 Insists on self-review evidence before peer review
 Spend reasonable time on the review. For example,
studies suggest 60-90 minutes for up to 400 lines of code
[3]
 Report findings as specific as possible.
o Incorrect finding: “Rename variables to more
appropriate name”
o Correct finding: “Rename variable “var1” in file
“xyz.c” to “TimeInSeconds”
 Verification of the review finding fixes by the reviewers
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Creating a Review Strategy
Since we now understand the 5W and 1H behind the effectiveness
of review, we should use this understanding to formulate a review
strategy for a software project. The first step towards this is to
identify the phases of the project and all the critical artefacts in
each phase.
Considering the example of a classic waterfall development cycle,
illustrated below are the key artefacts.

So far, we have seen Why, What and Who of the Review Process.
The next W is for Where. In the interest of efficiency of the
overall review process, the Project Manager should identify a
platform for the review process which helps effectively plan, track
and measure the review process. Most ALM platforms now
provide a mechanism to plan the review as part of the project
schedule, track the review report as well as generate review
metrics that we speak about later in this paper. Review report can
include information like reviewer, reviewee, review checklist,
time spent on review and rework, review findings and tracking to
closure after the reviewer verifies them etc.
Once the mechanism to plan and track reviews is identified, the
last W to examine is When. This is a very important question
because if reviews are not done at the right point of time in the
project, then the efforts spent on the review and QA activity will
increase exponentially. [] It is therefore important that the Project
Manager plans the reviews for each phase and artefact in the
project plan at the right time. It is ideal to plan for review of
artefacts as soon as they are created since this ensures that it is
fresh in the mind of the reviewee and time taken to fix the review
comments is much lesser. For artefacts that get developed over a
longer period of time like the SRS, it is helpful to plan multiple
intermediate reviews rather than waiting to finish the entire
document.
Now to move to the How part.
As we spoke about earlier, review is not a value-added activity to
the customer. Which means that the customer is paying to get the
end-product delivered and any time we spend on review is the time
we are spending to fix our own mistakes. Considering this, reviews
should be made as efficient as possible.
 Automate all the reviews that can be automated. There
are many technology specific review tools available in
the market
 Self-review is crucial before sending it for peer review
 Encourage team members to make a self-checklist to
catch the typical mistakes that the individual knows they
make
 Utilize tools/ platforms as much as possible to execute
the review process (e.g. JIRA/ Github/ PTC etc.) to
optimize the planning, tracking and recording of reviews.

Figure 1: Waterfall SDLC and the outputs of each phase
Each project can choose the granularity that they want to achieve
in selecting the artefacts depending on the schedule and budget
constraints, team skills, project complexity, customer’s project
management approach etc. Higher the granularity, better the
quality but also more efforts and cost on the project. For example,
a Project Manager might choose the highest granularity where
every single artefact in the project is reviewed by a peer. This will
require the Project Manager to identify as many qualified
resources, plan for the review time in the project budget and track
each of these reviews for completion. This strategy will help in
ensuring highest quality but will also create a significant burden
on the schedule and effort of the project. A more moderate
approach to this would be to select the key outputs of each phase
of the project as illustrated above and plan for thorough reviews
of these artefacts.
Once the key artefacts are selected from each process, the review
strategy needs to be defined. As illustrated below, the strategy
covers the When, What, Who and How part of the 5W1H.
Project Phase Artifact
(When)
(What)

Reviewer Name Reviewer Criteria Review Process
(Who)
(Who)
(How)

Requirement
Analysis

SRS

XYZ

Resource with
more than 5 years
experience in
relevant area

Design and
Architecture

System
Architecture

ABC

Architect

Reviewer shall review the SRS to ensure the
customer inputs are completely captured.
Reviewer shall also check for completeness
and clarity of requirements, explicit/ implicit
requirements etc. as mentioned in the SRS
checklist <<path>>
Reviewer shall review completeness of
Architecture and design as per design principles.
Reviewer shall also check for

Figure 2: Review strategy documentation sample
Project Manager’s viewpoint
Project Managers need to foster the right culture within the team
with respect to reviews. Without this support, the review process
cannot be implemented and sustained in the right spirit. An
environment of trust and learning is essential in the project.
Do’s


Project Managers should promote reviews as a
mechanism to learn, grow and communicate better within
the teams
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Treat defects positively and not to point fingers at
individuals
Closely track the defect trend. It is ok to have more
defects when the review process is in its initial days or
team is still in a forming stage [4]
Promote usage of tools for review (Lint/PMD/Checkstyle
etc.) and review process (JIRA/Github etc.)

Don’ts
 Don’t pit the team against one another when it comes to
finding defects
 Defect data should not be used in performance reviews.
It will deter the reviewee and reviewer from reporting
defects
Measurement
As Peter Drucker says, “You can’t manage what you don’t
measure”. But before starting to measure, it is important to identify
the outcomes that you expect.
In an ideal world, everything is flawless and there are no defects.
But since that is rarely the case, a Project Manager would want to
catch all the defects internally before the product is given to the
customer. Considering this, the below listed metrics are most
relevant to measure the effectiveness of the review.
 Inspection Time = Number of hours spent in review
 Defect count = Number of defects identified
 Defect rate = defect count/ inspection hours
 Defect density = defect count/ size measure (eg: LOC/
Use cases)
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The Project Manager should also analyze the metrics to
understand the trends and the relevance to the phase of the project.
For example, higher internal defects at the beginning of the project
is acceptable as the team is usually still in a forming stage, they
are new to the product and the processes. A gradual decline in this
number is also important as the team and the project matures. This
decline indicates that the team is learning from the review process.
The review findings should also be analyzed to look at the type of
findings and repeated findings. Analysis of the type of findings
gives an insight to the Project Manager on the areas of
improvement within the processes and skill sets. Repetition in the
findings will indicate that the learnings from the reviews are not
sufficiently assimilated by the team and hence similar mistakes are
being repeated. This indicates an organizational issue and can be
addressed by training the team, refining the guidelines, and
strengthening the self-review process.
Conclusion
This paper proposes a clear path to defining an effective review
mechanism. An effective review mechanism is an important step
in identifying defects at an earlier stage in the development
lifecycle, reducing the overall cost of fixing these defects [8] and
ensuring the delivery of a good quality work product.

It is difficult to suggest a high/ low threshold for these metrics.
The thresholds of each of the metrics will differ based on the type
of project, the team competency, and the stage in which the project
is. Let us discuss this with two examples below.
Figure 3: Summary: Planning an effective Review mechanism
Example A: Consider an AUTOSAR stack that has substantial
legacy code and is going to undergo continuous enhancement. A
developer makes changes to a few lines of code in one of the
libraries and sends the changes for review. The reviewer
understands the impact of any change to such a huge legacy code
and carefully traces the code changes and impacts to various files
and reports 8 defects after spending 2 hours. (Inspection Time = 2
hours; Defect count = 8; Defect rate = 8/2 = 4)
Example B: Developer adds a validation message to an input box
and sends the code for review. The reviewer goes through the
changes, checks for completeness of the validations and reports in
2 defects after spending 30 minutes. (Inspection Time = 0.5 hours;
Defect count 2; Defect rate = 2/0.5 = 4)
In both these examples the defect rates are the same, but it is
difficult to say which review was more effective. Hence it is
difficult to put a generalized ideal threshold value for these
metrics. Instead threshold can be defined by the Project Manager
at the beginning of the project based on the team’s skill and
expertise and then refined as the project matures.
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Abstract: Globally, there exists a threat of radicalisation of school-going children into extreme violence. The radicalisation and
recruitment process takes place in more mundane places: learning institutions. School-going children in sub-Sahara Africa have been
affected by radicalisation into extreme violence. Kenya has faced several terror attacks since 1975; Al-Shabaab attacks since 2013
recruiting Kenyan youths to its ranks. Students are taught, convinced and recruited to a jihadist from schools, mosques, and in slums.
This is a growing concern, which encourages rote in teaching and learning. Therefore, determining the role of teachers in countering
student radicalisation into extreme violence forms the objective of the study. Study question was: what was the level of knowledge of
the teachers on factors triggering students to violent radicalisation in Kenya? The descriptive survey design was used by the study. The
target population was 24,653 participants: 158 public secondary schools, 2,078 teachers, 22,351 students, 5 Sub-county Education
Officers and 61 chiefs. The sample size was 286 subjects. Data collection instruments were the questionnaires, interview schedules and
Focus Group Discussion guide. Data collected were both quantitative and qualitative. Quantitative data were coded and analysed at the
0.05 significance level by SPSS ver. 25.0. Information was presented using the tables and the figures. According to these results, the
radicalisation of school-going children in Kajiado County exists. More than a third (1/3) of the teacher participants acknowledged the
existence of radicalisation into extreme violence in their respective schools; χ2 (2, N = 52) = 9.50, p < .05. Accessing the violent website
(social network), using extremist narratives and ideologies to explain personal disadvantage and justifying the use of violence to solve
societal issues suggested that there were signs of radicalisation; H(3) = 9.88., p = .02, H(3) = 9.43, p = .024 and H(3) = 20.56, p < .001
respectively. Dropping out of students from school was also attributed to radicalisation into extreme violence, χ2 (1, N = 52) = 14.23, p
< .001). The study concluded that there existed radicalisation of school-going children into extreme violence in secondary schools in
Kajiado County. The study recommended that the teachers trained on identifying radical characteristics in students and take appropriate
measures to avert the looming disaster in schools.
Index Terms: Radicalisation, Schools, Terrorism, Violence
1. INTRODUCTION
The threat of extreme violence preceded by the process of radicalisation is a global problem. There is a need to understand how
people get persuaded to become members of the terrorist factions. This is critical in the design and development of counter-terrorism
measures for both developing and developed countries. Appreciating reasons for radicalising and recruiting an individual into a terrorist
faction forms the basis of addressing the problem (Bhui et al., 2016). Studies show that the recruitment of individuals into terror factions
is performed in more mundane places such as cafes, schools, gym clubs or a more closed environment such as prisons (Perry & Scrivens,
2015; Weimann, 2015; Piasecka, 2019). Great Britain has had a lot of radicalisation and terrorism acts; the police reports show that
terror networks were radicalising school-going children as young as thirteen-years-old (Bizina & Gray, 2014). Tamil Tigers, a Sri Lankan
based terrorism faction, specialises in radicalising school-going children into becoming suicide bombers.
Historically, radicalisation into extreme violence was started and propagated by Osama bin Laden (founder of Al Qaeda – the
base). In 1979, during Soviet troops invasion into Afghanistan, Osama bin Laden and his associates joined Mujahideen to fight them
(Scheuer, 2011). The collaboration of the West and Saudi government to tame Osama and his entourage in the Middle-East led to the
formation of Al-Qaeda in 1988. Al-Qaeda was born to fight off the infidel ideologies of the West (Christianity) and make Islam the only
religion in the Middle East. During this time, Osama bin Laden and his associates formed Maktab-al-Khadamat as a recruitment network
with global offices - in the USA (Brooklyn and Tucson’s Arizona) (Farrall, 2017). He radicalised a lot of youths and school-going
children into extreme violence globally – Al-Shabaab being one of them in Eastern Africa. Radicalisation processes were mostly
propagated via radio and television sets. Currently, online recruitment via the dark web has taken the conventional methods. The global
population has embraced the use of the internet due to its convenience and ease of connectivity. A lot of information is found online that
made it possible for the terror faction to use it to reach potential recruits globally: learning institutions.
Sub-Saharan Africa has overwhelmingly experienced radicalisation of school-going children into extreme violence (de Bruijn
& Both, 2017). The Jihadist statistics on terrorism indicated that most of the perpetrators of terrorism globally were young individuals
who were lured by being promised monetary gains, and descending to paradise on accomplishing tasks assigned (Weimann, 2015). The
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Jihadist recruiters took advantage of the social, economic, political and environmental challenges to radicalise the vulnerable youths
into joining their cause. According to Botha (2014a), the East African region is prone to acts of terrorism: from 1975 to date. In general,
member states and populace of East Africa have experienced violent extremism and more so the radicalisation of their youths into
internationally affiliated terror networks as well as home-grown terror groups. Radicalisation has continued to spread building on the
economic decline, violent conflicts and lack of strong and legitimate states. The increased cases of radicalisation in East Africa are
attributed to the massive influx of immigrants.
Kenya has faced terror attacks from Al-Shabaab since 2013 – in 2013 Westgate Shopping Mall Attack (67), in 2014 Mpeketoni
Attack (57), in 2015 Garissa University College Attack (148) and 2019 Nairobi Dusit D2 Complex Attack (21) (Anyim, 2019; Mwaniki,
2019). The youth converting into Islam have been found to being culpable of attacks in Kenya. Al-Shabaab and other radical actors are
lecturing and recruiting in schools, mosques, and in “slums” around the Eastleigh area of Nairobi that is often called “Little Mogadishu”
where Somali refugees gather and live. Kenyan security agencies established that radicalisation most occurred in schools (Botha,
2014b). Youth converts into Islam are the best suited to execute jihadist ideologies and terrorism acts. Therefore, just how prepared are
secondary schools in countering radicalisation into extreme violence in Kenya? Teachers are important facets in societies whose roles
are significant and valuable. They are part of students’ development when they instil discipline and build student personality. They
influence students’ behaviours which is why the researcher opted to determine their role in countering student radicalisation in public
secondary schools; their level of knowledge on factors triggering the student to radicalisation into extreme violence.
The radicalisation into extreme violence among school-going children is one of the greatest security concerns in Kenya (Mazrui,
Njogu & Paul, 2018). The literature available lacks enough evidence to support the allegations of the process taking place within the
learning institutions where the students are the primary targets. Kenyan security apparatus acknowledged that radicalisation was taking
place in various schools across the country. The radicalisation process had expanded in various towns in Kenya including and not limited
to Kakamega, Busia, Garissa, Mandela and Mombasa; however, there were no factual data to support these claims apart from the
assumptions based on the disappearances among students. Taking note of 10 students in Isiolo Boys High School who left school and
joined Al-Shabaab in Somalia (the Daily Nation, 2015). Lack of solid data supporting these claims as indicated in the security briefings
informed this study in Kajiado County. Kajiado County was preferred due to its proximity to Nairobi City County and its increased
influx of immigrants. Therefore, it was important that Kajiado County and the rest of Kenya not conflate radicalisation and terrorism.
1.1 Statement of the Problem
Kenyan schools nowadays are not instilling the right discipline and motivation to students exposing them to radicalisation.
Carr-Hill, Mbwika and Peart (2019) posit that secondary school students believed that there were growing concerns of radicalisation,
which encouraged rote in teaching and learning. These precarious conditions the students were left in, exposed them to radicalisation
into extreme violence by terror groups: Al-Shabaab militants. Isiolo Boys High School in 2014 topped the list, where 10 of its students
quit school to join Al-Shabaab in Somalia (the Daily Nation, 2015). Also, on the security watch, were Marsabit Mixed Secondary School
and Moi Girls Secondary in Marsabit. The others were in western Kenya among them, Koseka, Birunda PAG Primary and St Patrick’s
Bumula Secondary School. However, not much new knowledge had been gained when it came to the specific aspect of the role of the
teachers in countering students’ radicalisation into extreme violence. Kenya has a burgeoning young population, who are at risk of
radicalisation into extreme violence. Social, economic, political and environmental challenges are the catalysts towards youth joining
violent extremist groups. The violent extremist factions remain active in Kenya and have extended their influence within its borders.
Relatively, little empirical research had been done to determine why and how students were radicalised to join extremist groups such as
Al-Shabaab; just how various learning institutions could effectively prepare themselves to counter radical extremists. Teachers being an
important facet for future endeavours of students, their roles in countering radicalisation of students into extreme violence is important,
hence the study. Homegrown terrorism has complicated the fight against terrorism. Besides, one of the most complex counter-terrorism
measures lies in countering radicalisation. The study sought to determine the role of teachers in countering student radicalisation into
extreme violence. This was guided by the question: what was the level of knowledge of the teachers on factors triggering students to
violent radicalisation in Kenya?
2. RESEARCH METHODOLOGY
The study utilised a descriptive survey design that explicitly determined the role of teachers in countering students’
radicalisation into extreme violence in Kenya. The study area was in Kajiado North and Isinya Sub-counties of Kajiado County in
Kenya. The county was chosen due to its proximity to Nairobi City County-the Capital City County of the Republic of Kenya. Moreover,
the county had received a lot of immigrants from different ethnic and religious backgrounds within and without Kenya. Besides, it is
one of the major tourist destinations in Kenya due to the existing native cultures of the Maasai community. Due to all these factors, the
study aimed at determining the role of teachers in countering student radicalisation into extreme violence in public secondary schools
in the county. The researcher determined the level of knowledge of teachers in countering student radicalisation into extreme violence.
Kajiado County, as per the 2019 Kenya housing and Population census, has a population of 1,117,840 (KNBS, 2019). The
target population for this study was all the public secondary schools (head-teachers, teachers, students), Sub-county Education Officers
(SCEO) and Chiefs in Kajiado County. The data from the Ministry of Education (2016), shows that Kajiado County had 158 public
secondary schools, 2,078 teachers, 22,351 students, 5 Sub-county Education Officers and 61 chiefs. The target population was 24,653
participants. Kajiado North and Isinya Sub-counties were purposively sampled because of their upsurge in population and proximity to
Nairobi City County. Botha (2014) posit that Nairobi City County had been a recipient of most extreme radicalisation hence the choice
of the two sub-counties. Simple random sampling was used to sample headteachers, teachers, students and Chiefs. Purposive sampling
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was used to sample Sub-county Education Officers (SCEO). The total sample size was 286 subjects for both Kajiado North and Isinya
Sub-counties in Kajiado County.
Data collection instruments were the questionnaires, interview schedules and Focus Group Discussion guide. Data collected
were both quantitative and qualitative. Quantitative data were coded and analysed at the 0.05 significance level by SPSS ver. 25.0.
Information was presented using the tables and the figures.
3. RESULTS AND DISCUSSION
The section shows the results of the public secondary school teachers with knowledge of radicalisation into extreme violence
and its presence in public secondary schools in Kajiado County.
3.1 The level of knowledge by teachers on factors inducing students to radicalisation into extreme violence
Teachers are important facets in societies whose roles are significant and valuable. They are part of student development; they
instil discipline and build student personality. They influence students’ behaviours, thence determination of their level of knowledge on
factors triggering student to radicalisation into extreme violence.
3.1.1 Radicalisation of the student into extreme violence
The study sought to determine the level of knowledge of the teachers on factors triggering students to radicalisation into extreme
violence. Figure 3.1 illustrated the findings.

N=52

Figure 3.1: Student radicalised into extreme violence
Source: Researcher, 2019
The results in Figure 3.1 showed that 19 (36.1%) of the teachers accepted the existence of radicalisation amongst students.
However, 27 (52.8%) of teachers rejected the existence of radicalisation of students into extreme violence in their respective schools.
Moreover, 6 (11.1%) of teachers were not sure if students were being radicalisation in their respective schools.
The Pearson Chi-square test of goodness-of-fit was conducted to test whether teachers knew that students were being radicalised
(Table 3.1).
Table 3.1: Student radicalisation
Test Statistics
Students radicalised
Chi-Square
9.500a
Df
2
Asymp. Sig.
.009
a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 12.0.
Source: Researcher, 2019
The teachers (n=52) were sampled to determine whether those who knew about student radicalisation into extreme violence
(f=19) were equal to those who did not (f=27) and those who were not sure of its existence (f=6). A chi-square test of goodness-of-fit
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was performed. The null hypothesis was rejected. The teacher level of knowledge on student radicalisation was not equally distributed
in the population, χ2 (2, N = 52) = 9.50, p < .05. More than a third (1/3) of the teachers acknowledged the existence of radicalisation into
extreme violence in their respective schools.
Schools environment were mundane places for student recruitment to join the extremist violent factions (Perry & Scrivens,
2015). The current social trends have led to many risky exposures to school-going children to extreme violence. The slightest hint of
radicalisation into extreme violence should be treated with utmost urgency to eliminate any potential impending terror acts. Agnew
(2018) stipulated that young people were more at risk of joining terrorist groups or being arrested for terrorist offences. In line with his
findings, the school-going children in Kenya were profiled to being at a higher risk of radicalisation into extreme violence by terror
groups operating within and without Kenyan borders. FGD (2018a) noted that there existed radicalisation into extreme violence amongst
students in secondary schools in Kajiado County. Moreover, SCEO (2018a) observed that school-going children were gullible and could
easily stray and follow the wrong group that exposed them to extremist violent factions.”
3.1.2 Signs of radicalization
The study sought to establish the signs of radicalisation among students in public secondary schools in Kajiado County. Table
3.2 illustrated the findings.
Table 3.2: Observing signs of radicalisation into extreme violence
Agree or Strongly
Signs of radicalisation
Moderate
Agree

Disagree or Strongly
Disagree

In contact with extremist recruiters

9.7%

83.9%

Accessing violent extremist websites 22.6%

19.4%

58.1%

Accessing violent extremist literature 9.4%

25.0%

65.6%

Using extremist narratives to explain
18.8%
personal disadvantage

12.5%

68.8%

Justifying the use of violence to solve
19.4%
societal issues

12.9%

67.7%

6.5%

Joining or seeking to join extremist
9.4%
28.1%
62.5%
organisations
N=52
Source: Researcher, 2019
The results in Table 3.2 showed that there were various signs of radicalisation that could be related to student’s behaviour
regarding radicalisation into extreme violence. These signs of radicalisation into extremist violence were: access to violent websites 12
(22.6%), justifying the use of violence to solve societal issues 10 (19.4%), use of extremist narratives to explain personal disadvantages
9 (18.8%), accessing extremist literature 5 (9.4%), seeking to join the extremist factions 5 (9.4%) and being in contact with the extremist
recruiters 3 (6.5%).
The Kruskal Wallis H test was conducted by the researcher to establish the differences between the knowledge on radicalisation
into extreme violence according to years worked in the school by the teachers. Table 3.3 illustrated the Kruskal Wallis H test statistics.
Table 3.3: Kruskal Wallis H test on teacher level of knowledge on the radicalisation of students into extreme violence
Test Statistics,b
Variables
Kruskal-Wallis H
df
Asymp. Sig.
In contact with extremist recruiters
6.892
3
.075
Accessing violent extremist websites, especially
9.877
3
.020
those with a social networking element
Possessing or accessing violent extremist
4.724
3
.193
literature
Using extremist narratives and a global ideology
9.427
3
.024
to explain personal disadvantage
Justifying the use of violence to solve societal
20.557
3
.000
issues;
Joining or seeking to join extremist
7.023
3
.071
organisations
a. Kruskal Wallis Test
b. Grouping Variable: How long have you been in the school
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Source: Researcher, 2019
The results showed that there were no statistically significant differences between being in contact with extremist recruiters,
possessing and accessing violent extremist literature and joining or seeking to join the extremist faction according to the years worked
by the teacher in the school: H(3) = 6.89, p = .08), H(3) = 4.72, p=.193, H(3) = 7.02, p=.07 respectively. The researcher conducted the
post hoc tests to test pairwise comparisons as illustrated in Figure 3.2.

Figure 3.2: Kruskal-Wallis H Post Hoc test on teachers’ knowledge on radicalisation
Source: Researcher, 2019
A Kruskal Wallis 1-Way ANOVA post hoc was conducted to compare the signs of radicalisation on secondary school students.
It revealed that there were statistically significant differences between accessing the violent website (social network), using extremist
narratives and ideologies to explain personal disadvantage and justifying the use of violence to solve societal issues; H(3) = 9.88., p =
.02, H(3) = 9.43, p = .024 and H(3) = 20.56, p < .001 respectively. The null hypothesis was therefore rejected. These results suggest
that there were signs of radicalisation into extreme violence in secondary schools. Specifically, it informed the school management of
the invading vice of radicalisation in schools.
The modern technologies and lifestyle were some of the main attracting forces leading to increased radicalisation in learning
institutions. Chiefs affirmed that there were signs of students’ radicalisation into extreme violence taking place in the secondary schools
in Kajiado County (Chief, 2018). In line with this observation, Borum (2014), noted that radicalisation signs begin to show when an
individual start to withdraw him/herself from others and becoming secretive. SCEO (2018b) said, “Students displaying signs of
disconnect from society and its norms, begin to devalue people and tend to lean towards extreme violence.” Therefore, these aspects
were emerging in secondary schools in Kajiado County which was indicative of extreme radical minds popping up. Teachers roles are
to identify radicalisation signs and respond to them promptly, which was lacking in public schools in Kajiado County.
3.1.3 Causes of student radicalisation
The study sought to evaluate the causes of student radicalisation into extreme violence. Table 3.4 illustrated the findings.
Table 3.4: Causes of student radicalisation into extreme violence
Causes of student radicalisation

Agree or Strongly
Moderate
Agree

Marginalisation
influenced
24.2%
radicalisation
Poverty influenced radicalisation
60.0%
Unemployment
influenced
57.1%
radicalisation
Radicalisation influenced by religious
22.9%
justification

Disagree or Strongly
Disagree

36.4%

39.4%

17.1%

22.9%

22.9%

20.0%

31.4%

45.7%

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102104

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

881

Political
change
influenced
12.1%
33.3%
54.5%
radicalisation
Securing
income
opportunities
42.9%
25.7%
31.4%
influenced radicalisation
N=52
Source: Researcher, 2019
The results in Table 3.4 illustrated that poverty had the most influence on radicalisation with a score of 60 per cent.
Unemployment influenced radicalisation with a score of 57.1 per cent. Securing income opportunities influenced radicalisation with a
score of 42.9 per cent. Marginalisation influenced radicalisation with a score of 24.2 per cent. Religious justification influenced
radicalisation with a score of 22.9 per cent. Finally, Political change influenced radicalisation with a score of 12.1 per cent.
The Kruskal-Wallis H test was performed to ascertain the differences between the causes of radicalisation into extreme violence
according to the years worked by the teachers in their respective schools. Table 3.5 illustrated the Kruskal Wallis H test statistics.
Table 3.5: Kruskal Willis H test for causes of student radicalisation into extreme violence
Test Statistics a,b
Variables
Kruskal-Wallis H df Asymp. Sig.
Marginalisation influenced radicalisation
7.440
3 .059
Poverty influenced radicalisation
4.442
3 .217
Unemployment influenced radicalisation
3.214
3 .360
Radicalisation influenced by religious justification
5.688
3 .128
Political change influenced radicalisation
.044
3 .998
Securing income opportunities influenced radicalisation 3.514
3 .319
a. Kruskal Wallis Test
b. Grouping Variable: How long have you been in the school
Source: Researcher, 2019
The results showed that there were no statistically significant differences between marginalisation, poverty, unemployment,
religious justification, political change and income security according to the years worked by the teacher at the school: H(3) = 7.44, p =
.26, H(3) = 4.44, p = .22, H(3) = 3.21, p = .36, H(3) = 5.69, p = .13, H(3) = .04, p = 1, and H(3) = 3.51, p = .32 respectively.
The radicalisation process was enabled by the structural factors, the motivating factors and the facilitating factors. The structural
factors - poverty, marginalisation and unemployment - created an enabling environment that cultivated secondary school students to
join radical groups that eventually subjected them to extreme violence. It was established in several studies that the majority of radical
political leaders (motivating factors) used politics to enhance the radicalisation of the youths into extreme violence. Moreover, religion
and the internet usage acted as facilitating factors towards radicalisation of students into extreme violence. SCEO (2018a) and Chief
(2018b) interviewees observed that among the key targets for radical violent extremist, were individuals whose political grievances
cannot be channelled into an existing political system. The FGD (2018b) said, “the kind of politics being exercised in Kenya promotes
tribalism and encourages corruption that impoverishes the country. This has made it possible for radical terror groups to thrive in the
country. These outlawed groups are providing an alternative to many marginalized individuals in the country, thus, promoting their ideas
to violence.”
According to the report by the Counter Extremism Project (2018), there was an increasing number of Kenyan converts into
Islam joining Al-Shabaab forces totalling around 10 per cent of the force. The converts were young overzealous individuals that had
been exposed to extreme radicalisation due to poverty (Ruteere & Mutahi, 2018; Wairuri, 2018). Al-Shabaab had been the main cause
of four major terror attacks in Kenya that saw a score of people dead – Westgate Shopping Mall Attack (67), Mpeketoni Attack (57),
Garissa University College Attack (148) and Nairobi Dusit D2 Complex Attack (21). The loss of parents, physical punishment, support
by the parents and peer pressure had been attributed to have caused youths and school-going children to be exposed to the ideas of
joining extremist violent factions (Angus, 2016). Exposing children to hardship and lack of love and provision of good role modelling
was and will always lead to encroachment of radicalisation in learning institutions.
3.1.4 Susceptibility of student radicalisation
The study sought to examine the susceptibility subjecting students to radicalisation into extreme violence. Figure 3.3 illustrated
the findings.
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N=52

Figure 3.3: Factors promoting the susceptibility of students to radicalisation into extreme violence
Source: Researcher, 2019
The results in Figure 3.3 showed that most student susceptibilities were caused by them questioning their place in society,
difficult in interacting socially and lacking empathy and having low self-esteem which scored 60 per cent each. Experiencing traumatic
events influenced susceptibilities with a score of 57.1 per cent. There was evidence of students struggling with a sense of identity that
scored 54.3 per cent. Student susceptibilities were subjected by them becoming distanced from their cultural and or religious
backgrounds (51.4%). Some students experienced ethnicity and or discrimination that exposed them to extreme radicalisation (12.1%).
The Kruskal-Wallis H test was performed to establish the differences between the susceptibilities exposing students to
radicalisation into extreme violence according to years worked by the teachers in their respective schools. Table 3.6 illustrated the
Kruskal-Wallis H test statistics.
Table 3.6: Kruskal-Wallis H test for the susceptibility of students to radicalisation into extreme violence
Test Statistics,b
Kruskal-Wallis
Variables
H
Df
Asymp. Sig.
Struggling with a sense of identity
1.481
3
.687
Distanced from a cultural or religious background
.564
3
.905
Questioning his/her place in society
6.451
3
.092
Experiencing traumatic events
1.189
3
.756
Experiencing ethnicity or discrimination
2.907
3
.406
Being difficult in interacting socially and lacking
1.256
3
.740
empathy
Having low self-esteem
2.689
3
.442
a. Kruskal Wallis Test
b. Grouping Variable: How long have you been in the school
Source: Researcher, 2019
The results showed that there were no statistically significant differences between struggling with the sense of identity,
distancing from cultural and or religious background, questioning their place in society, traumatic experience, discrimination, difficulty
to interact socially & lack of empathy and having low self-esteem in accordance to the years worked by the teachers at their respective
school: H(3) = 1.48, p = .69, H(3) = .56, p = .91, H(3) = 6.45, p = .09, H(3) = 1.19, p = .76, H(3) = 2.91, p = .41, H(3) = 1.26, p = .74,
and H(3) = 2.69, p = .44 respectively.
Susceptibility to radicalisation into extreme violence is mostly based in the education sector that amplifies frustrated ambition
among individuals who then find gratification in taking extremist attitude and/or actions. The susceptibilities of students in Kenya was
utilized easily by extremist radical recruiters to recruit secondary school-going youths. According to Pretch (2007), the key requirement
to recruit was for the recruiter to have charismatic characteristics to persuade potential candidates in schools. Borum (2014), posited
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that violent extremism always began when individuals felt aggrieved, discriminated against, or lacked a sense of identity that exposed a
lot of traumatic events. Young, Rooze and Holsappel (2015) stipulated that the exposure level to terrorism follows a dichotomous
worldview by acceptance of an alternative focal point of the conventional political order as it was no longer legitimate.
Globally, there is a steady increase in violent extremist factions that have found it easier to radicalise young individuals exposed
to potentially vulnerable conditions. The radical groups are cultivating an extreme culture to cause panic and chaos as a way to express
their grievances to the governments. The behaviour is the same between the developed and the developing countries. The target
population for promoting the vice of radicalisation into extreme violence, are the students (youths) who are found to be gullible and
easily convinced to join their course. In 2007, the UK government intervened serious child recruitment (as young as thirteen years) into
violent extremist terror groups: community members reported to the government (parents, imams, religious leaders and teachers). In
2008, saw youths in Kenya moving to Somalia to join Al-Shabaab, a terrorist group (NCTC). In 2019, there was an attack at Nairobi
Dusit D2 Complex Attack, where Kenyan youths were involved in the attack which claimed 21 lives. Unemployment in Kenya especially
for most graduates is at its worst pushing the majority of youths to join the outlawed groups to make ends meet.
3.1.5 Student dropout of the school caused by radicalisation into extreme violence
The study sought to determine any existing relationship between students dropping out of school to radicalisation into extreme
violence. Figure 3.4 illustrated the findings.

N=52

Figure 3.4: The relationship between the student’s dropout and radicalisation into extreme violence
Source: Researcher, 2019
The results in Figure 3.4 showed that 8 (16.1%) of the participants believed that the continuous occurrence of student dropout
was related to radicalisation into extreme violence. However, the majority 44 (83.9%) of the participants believed that there was no
relationship between student dropout and radicalisation into extreme violence. Terrorism is a distractive venture that leads to instability
in the social, economic, political and environmental spheres. The study determined that at least there was a link between the dropout
rate of students to radicalisation into extreme violence. Table 3.7 summarised the Pearson Chi-Square test of goodness-of-fit that was
conducted to establish the relationship between the dropout rate of students to radicalisation into extreme violence.
Table 3.7: Relationship between student dropout rate to radicalisation into extreme violence
Test Statistics
Do you think a continuous scenario of
students dropping out of schools an
indicator of student radicalisation?
Chi-Square
14.226a
Df
1
Asymp. Sig.
.000
a. 0 cells (0.0%) have expected frequencies less than 5. The
minimum expected cell frequency is 15.5.
Source: Researcher, 2019
The teachers (n=52) were sampled to determine whether those who agreed with dropping out of students from school due to
radicalisation into extreme violence (f=7) was equal to those who disagreed (f=37). A chi-square test of goodness-of-fit was performed.
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The null hypothesis was rejected. The teacher level of knowledge to student radicalisation was not equally distributed in the population,
χ2 (1, N = 52) = 14.23, p < .001). A significant percentage (13%) of teachers agreed that dropping out of students was attributed to
radicalisation into extreme violence.
The FGD (2018a) said, “there is a relationship between the rate of students dropping out to radicalisation.” Besides, it was
observed that particular trends were observed where the majority of public secondary school students dropped out in form three. This
was an indicator of radicalisation that influenced them to drop out of school.” SCEO (2018a) said, “recruiters, who are within the school
system tend to start recruitment in form two where they sell the ideologies of joining a radical group and the benefits therein. In form
three an individual is fully convinced of the ideologies of the terror group and is now ready to make a move.” Chiefs (2018b) quoted,
“children are prone to follow new ideas easily. The recruiter(s) existing within the school system is a danger to the security of the
students.”
4.0 RESEARCH CONCLUSION AND RECOMMENDATION
4.1 Conclusion
The study concluded that there exists radicalisation into extreme violence in public secondary schools in Kajiado County,
Kenya. The education sector was susceptible to radicalisation; this amplifies frustrated ambitions among school-going children who
then find gratification in taking extremist attitudes and/or actions. The structural factors - poverty, marginalisation and unemployment,
and facilitating factors - internet usage and religious beliefs - create an enabling environment that cultivates secondary school students
to join radical groups.
4.2 Recommendations
The study recommended that schools should foster an inclusive environment to enhance a sense of belonging and encourage
students’ cultural diversity. The teachers who play a key role in students’ lives, should be trained towards the identification of
radicalisation and mitigate the vice averting the extremist ideologies. They could foster, strengthen resilience and prevent the students
from subscribing to terrorist ideologies.
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Abstract. As of today, there has been a limited number of studies
about the demographic profile of traumatic spinal injuries in our
locality and our country. The objective of this study is to
determine the clinico-demographic profile of patients with
traumatic spinal injury admitted in our institution for the past 10
years. A chart review of 73 patients who satisfied the inclusion
criteria with traumatic spinal injuries were reviewed. Traumatic
spinal injury in the locality mostly affects ages 46-60 years with
a mean age of 53.5. Males were most commonly affected,
married and unemployed secondary to fall and motor vehicular
accidents. The cervical spine is the most commonly affected
area, resulting to an incomplete paraplegia with ASIA D score in
most cases. These patients were mostly managed conservatively
and improved upon discharge. Strict implementation of traffic
rules and fall prevention should be emphasized by the
government and the locality, and also increase the awareness of
patients at risk for traumatic spinal injuries and its debilitating
consequences.
Index Terms- traumatic spinal injuries, ASIA scoring, clinical
profile, demographic profile
I. INTRODUCTION
he term ‘spinal cord injury’ (SCI) refers to damage to the
spinal cord resulting from trauma (e.g. a car crash) or from
disease or degeneration (e.g. cancer). There is currently no
reliable estimate of the global prevalence, but it is estimated to
have an annual global incidence of 40 to 80 cases per million
population. According to the latest survey from the World Health
Organization (WHO), worldwide, about 250, 000 to 500, 000
people suffer a spinal cord injury (SCI). Of this incident,
approximately 90% of cases are due to traumatic causes, though
the proportion of non-traumatic spinal cord injury is growing as
well. Mortality risk is highest in the first year after injury and
remains high compared to the general population. People with
spinal cord injury are 2 to 5 times more likely to die prematurely
than people without SCI, with those having poorer outcomes in
the low- and middle-income population.[1]
Traumatic spinal injury (TSI) causes significant motor,
sensory and autonomic dysfunction distally from the level of the
injury. The current limitation of the pharmacological treatment to
restore spinal cord function after injury in the clinical setting led
to a number of preclinical studies that have rising
neuroprotective and neuro-regenerative strategies with the
potential to reduce neuronal death after central nervous system
(CNS) injury, enhance the intrinsic growth capacity of post-

T

mitotic neurons, or modify the CNS extracellular milieu that is
hostile to neuronal growth.[2]
The American Spinal Injury Association (ASIA)
Standards, which determines the motor function and pin-prick
and light-touch sensory function is widely used in the SCI
population, in both clinical and research. One limitation of this
scoring system is its inability to assess pain, which is a common
clinically relevant complication after traumatic SCI. Of note,
there remained a paucity of outcome measures that
comprehensively assess autonomic function of individuals with
spinal cord injury.[3]
Although the incidence rate is low, traumatic spinal
injuries usually have a great impact on society as this causes
substantial burden to the affected individuals, their families, and
society, because of expenses for treatments, rehabilitation, and
the lost productivity. As of the moment, there is no definitive
cure so more emphasis should be put on prevention.[4]
II. REVIEW OF LITERATURE
A. Spinal cord injury
Neural tissue injuries are divided into two etiologies: a)
primary injury, wherein there is physical damage to the tissues
caused by mechanical forces, and b) secondary injury, a result of
the biologic response of the body initiated by the physical injury.
Descriptive terms have been developed to describe the injury to
the spinal cord. Concussion refers to physiologic disruption of
neuronal cells without obvious anatomic injury. Contusion, the
most common type of spinal cord injury, is when there is
hematoma and swelling secondary to neural injury. Laceration is
when there is disruption in the anatomic continuity of neural
cells. According to experimental studies, the rate of force
application, degree of neural tissue compression and the
mechanism of injury likely determines the extent of neural tissue
damage. The spinal cord can withstand a certain amount of axial
displacement without sustaining structural or neurologic damage.
The spinal cord on average can be stretched by 10% during
normal physiologic movement, and can be as much as 18% of the
longitudinal length, maximum stretching occurring between C2
and T1. [6]
B. Prevalence of spinal injury
According to the WHO’s latest survey, as many as 500,
000 people suffer each year, wherein pre-mature death occurs 2
to 5 times more likely in affected individuals, with poorer rate in
the low- and middle-income countries. It was noted in the study
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that it occurs frequently in ages 20-29 years and 70 years and up,
more commonly in male (at least 2:1) and approximately 90% of
cases are due to traumatic injuries, which includes motor
vehicular accident, sports-related injury and fall from a height.3
In one of the recent studies, most spinal cord injury occurs in 35–
54-year age group, which was in accordance to the recent study
with the same team4,6. However, in other developing
counties,[7,8] such as India, [9] Turkey and Iran in the early
2000, [10,11] ages from 20-40-year age group are at high risk for
traumatic spinal cord injury. In a review conducted last 2010
about the incidence of spinal cord injury worldwide, the mean
age of patients was similar to the reports in other developed
countries [7] such as the Netherlands, Norway, and Canada,
[12,13,14] the mean age of TSCI patients was over 40 years.
In a study conducted in Manitoba, Canada, they
identified the persons at risk of traumatic and nontraumatic and
noted an increasing incidence of SCI from 22.0 to 46.5 per
million from 1981 to 2007. The increasing mean age have
significant implications with regards to care and rehabilitation
program for these individuals.[18] In a study conducted in
Iceland from 1975 up to 2009 by Knutsdottir, S et al, the average
incidence increases from 30 per million population in 1975 to
33.5 per million population in 2009. Their findings concluded an
increasing incidence of sports-related accident and incomplete
spinal cord injury secondary to fall in the elderly. Prevention
strategies are the focused in these areas. [18] In Scotland, a
retrospective review was conducted from 1994 up to 2013. Over
the 20-year period, the incidence did not increase significantly,
however, the mean age at the time of injury increased from 44.1
to 52.6 years. The study concluded that demographic profile in
SCI are subject to change. In this particular study, they noted an
increasing population of older patients suffering from SCI and
with high level of tetraplegia, so preventive measures were
adjusted to provide optimum care for the target population.[19]
Currently, no definitive cure for spinal cord injury has
been developed that is why more emphasis should be put in
prevention. The incidence of traumatic spinal cord injury varies
in different regions. In the study conducted by Hong-Yong et al.,
they mentioned Australia reported a rate of 14.5 per million in
1998/1999, southeastern Anatolia Turkey reported 12.06 per
million during 1990–1999 and Canada reported 42.4–51.4 per
million during 1997–2001. In their previous investigation, the
crude incidence rate was 23.7 per million during 2004–2008 in
Tianjin. It was noted in the study that the results of the study are
somewhat the same with most developing countries wherein
motor vehicular accidents and fall are the leading cause of TSI,
but the mean age compared to other studies were older.
Preventive programs then were focused in traffic injuries and
prevention of fall in the community.[4]
III. MATERIAL AND METHODS
This is a descriptive study (medical records review)
which aimed to determine the clinico-demographic profile of
patients who suffered from traumatic spinal injury in West
Visayas State University Medical Center.
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A. Study population
The study analyzed all patients who satisfied the
inclusion criteria and were admitted in West Visayas State
University from January 1, 2007 to December 31, 2016.
B. Inclusion and Exclusion Criteria
Inclusion Criteria
• All patients who suffered from traumatic spinal injury
admitted in West Visayas State University Medical Center
from January 1, 2007 to December 31, 2016.
• Referral from other institution with established neurologic
deficit related to the recent injury prior to transfer.
Exclusion Criteria
• Incomplete medical records
• Pathologic fractures and fragility fractures
• Patients with established neurologic deficit from previous
diseases
C. Methodology
The charts of all patients with traumatic spinal injury
who satisfied the inclusion and exclusion criteria were collected
from the Medical Records Section of the West Visayas State
University Medical Center. A letter of request was sent to the
Head of the Research Section, the Head of the Records Section
and the Medical Center Chief. The International Classification of
Diseases Version 10 with the diagnostic code T09.3, “Injury to
spinal cord, level unspecified”, was used to generate the number
of patients admitted at West Visayas State University Medical
Center (WVSU-MC) from 2007 to 2016. The local registry for
spine trauma has not been established in the locality and was
generated for the first time. A case of spinal cord injury is
defined as ‘the occurrence of an acute lesion of neural elements
in the spinal canal (spinal cord and cauda equina), resulting in
temporary or permanent sensory deficit, motor deficit, or
bladder/bowel dysfunction’.4 By reviewing the medical records
using diagnostic code T09.3, a total of 105 patients was
generated. After implementing the inclusion and exclusion
criteria, 73 of the 105 patients qualified for the study.
In the study, the total number of patients was identified,
and the demographic details of patients were age, sex, civil status
and occupation. As for the clinical profile, mechanism of injury,
level of injury, severity, initial ASIA score, diagnostics,
management and conditions upon discharge were determined.
The age was divided into 5 groups: 0-15, 16-30, 31-45, 46-60
and beyond 60 years of age. Sex was categorized into male and
female. Marital status was categorized into single, married and
others (widow, divorce). The mechanism of injury included
motor vehicular accident (MVA), fall, gunshot, and others
(alleged mauling, sports injury, etc). Most common occupation
of the subjects were identified. The level of injury was
categorized into 5 areas: cervical, cervicothoracic junction,
thoracic, thoracolumbar junction and lumbar. The American
Spinal Injury Association (ASIA) grading scale was used to
determine the motor and sensory functions below the injury
segment. For the severity of the injury, it was categorized into
complete quadriplegic, incomplete quadriplegic, complete
paraplegic and incomplete. Management was categorized to
either nonoperative, which includes Halo vest, application of
Gardner-Well tongs and bracing, or operative which includes
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procedures like anterior decompression, posterior decompression
with instrumentation and luque rod application.
D. Data Processing and Analysis
Statistical Package for Social Sciences (SPSS) version
23 (Chicago, Illinois) was used to perform descriptive analysis of
the data gathered. To implement preventive programs
purposefully, the age, sex, marital status, occupation, mechanism
of injury, level of injury, severity, initial ASIA classification,
diagnostics, treatments and conditions upon discharge were
analyzed descriptively.
A data collection form was used to collect the following
data: age, sex, civil status, occupation, mechanism of injury,
level of injury, severity, initial ASIA classification, diagnostics,
management and conditions upon discharge. Hospital numbers,
instead of names or initials, were used to identify each patient.
These data were analyzed, processed and cross-tabulated.
E. Ethical Considerations
A letter of approval was obtained from the West
Visayas State University Unified Biomedical Research Ethics
Review Committee. In order to preserve the confidentiality of the
cases, the hospital number of the patients instead of their names
or initials were recorded in the study. Non-disclosure of data
collected was strictly practiced. The variables of concern were
the only thing retrieved from the medical records for the purpose
of the study.

888

• 46 – 60
• 60 and up
Marital Status
• Married
• Single
Sex
• Male
• Female
Occupation
• Unemployed
• Laborers
• Farmers
• Government employee
• Others

38.4
13.7
80.8
19.2
93.2
6.8
43.8
13.7
9.6
9.6
23.3

Mechanism of injury
Fall (57.6%) and motor vehicular accidents (26%) were
the most common cause of traumatic spinal injury in both sex
and age groups. In this report, there were 5 patients who
sustained gunshot injury (6.8%). Others (9.6%) that were
reported in this study includes: two (2) cases of stab wound at the
thoracic area, two (2) secondary to sports injury, one (1) case
secondary from an alleged mauling and two (2) cases secondary
to self-hanging. Figure 2 shows the relationship between etiology
and other variables.

IV. RESULTS
A total of 73 patients out of the 105 generated from the
data base qualified for the study. The trend in incidence is shown
in Figure 1.

Figure 2. Etiology by age group

Figure 1. Incidence of Traumatic Spinal Injury per year
The results of the demographic and clinical profile of
patients is shown in Table 1 and Table 2, respectively.
Table 1. Demographic data of patients with Traumatic Spinal
Injury
Variables

%

Age
•
•
•

0 – 15
16 – 30
31 – 45

2.7
11.0
34.2

Diagnostics
Of the 73 patients with traumatic spinal injuries, most
were diagnosed clinically using the American Spinal Injury
Association (ASIA) grading scale and with plain radiograph.
Only 30% and 26% of the cases were able to undergo CT scan
and MRI, respectively, mostly for pre-operative planning prior to
doing surgery.
Treatment
Traumatic spinal injuries in this institution were mostly
managed nonoperatively consisting of 86.3% of the cases. Only
13.7% of the study population were able to undergo surgical
management.
Condition upon discharge
Majority of the patient showed signs of improvement
upon discharge. Those who requested to go home or went home
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against medical advice were included in the 32.9% which
showed no signs of improvement or deteriorated.

Figure 3. ASIA scoring on each level of injury.
Table 2. Clinical profile of patients with Traumatic Spinal
Injury
Variables
Etiology/Cause
• Fall
• Motor vehicular accident
• Gunshot
• Others
Level of injury
• Cervical
• Cervicothoracic junction
• Thoracic
• Thoracolumbar junction
• Lumbar
ASIA Score
• A
• B
• C
• D
Severity
• Complete quadriplegia
• Incomplete quadriplegia
• Complete paraplegia
• Incomplete paraplegia
Diagnostics
• Plain radiograph
• CT scan
• MRI
Management
• Nonoperative
• Operative
Conditions upon discharge
• Improved
• Unimproved
• Expired

%
57.6
26.0
6.8
9.6
54.8
8.2
32.9
0
4.1
16.4
20.5
17.8
45.3
8.2
52.1
6.8
32.9
100
30
26
86.3
13.7
52.1
32.9
15
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V. DISCUSSION
Traumatic spinal injury is one of the most serious
injuries, which not only affects the individual, but the entire
family. Currently, studies regarding the epidemiological profile
of patients who suffered from traumatic spinal injuries is scarce
in the country, but is needed for better implementation of
strategies to decrease the incidence.
In this study, the 45-60 age group is the most commonly
affected and 80% of the population are male (ratio of 13.6:1 vs
female). The most common mechanism of injury is secondary to
fall, followed by motor vehicular accidents. As noted from
previous studies in developing countries, fall was the most likely
cause due to the fact that the ratio of cars per person in
developing countries were much less than developed ones. In
comparison with other developing counties, [7,8] such as India,
[9] Turkey and Iran in the early 2000, [10,11] ages from 20-40year age group were at high risk for traumatic spinal injury. In a
review conducted last 2010 about the incidence of spinal cord
injury worldwide, the mean age of TSCI patients was similar to
the reports in other developed countries such as the Netherlands,
Norway, and Canada, [12,13,14] the mean age of TSCI patients
was over 40 years. And in all studies mentioned, motor vehicular
and fall are the most common cause of injury, with male as the
most commonly affected sex.
In a study by Hong-yong et al., [4] occupation was
mentioned, in contrast to other studies that it was rarely
mentioned, he reported that most of the population affected were
unemployed individuals, followed by peasants and workers. In
this study, it is noted that majority of affected individual are
unemployed, followed by laborers and farmers.
With regards to the level of injury, initial ASIA scoring
and severity, as noted in other previous studies by Hong-yong et.
al. [4] and McCammon [17], cervical spine was the most
commonly affected area, which will eventually lead to either a
complete or incomplete quadriplegia. In developing countries,
wherein the most common injury is fall, ASIA A and D
predominates, whereas in developed countries where motor
vehicular accidents were the most common etiology, ASIA A
and B predominates. This translates to the fact that in developed
countries, the cause of spinal injury is due to a high velocity
injury secondary to motor vehicular accidents as compared to fall
in developing countries, which leads to a higher percentage of
complete quadriplegia vs incomplete quadriplegia. When
compared to other levels of the spinal column, the strength and
accessory structures of cervical vertebrae are weak in a very
mobile area, which maybe one of the reasons for its vulnerability.
In the study, the cervical area accounts for 54.8% of the total
population, followed by the thoracic spine (32.9%). ASIA D
(45.2%) and ASIA B (20.5%) predominates secondary to the
most common mechanism of injury which is fall. With severity,
most patients suffered incomplete quadriplegia.
Most of the cases were diagnosed clinically using plain
radiographs and ASIA grading. The population mostly affected
in this study were unemployed, and this could be one of the
factors why only 28% and 27.4% of the cases were able to
undergo CT scan and MRI, respectively. Those who consented
for operation are the ones with complete radiographs, CT scan
and MRI to be used for pre-operative planning.
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In terms of the management, majority of the cases were
managed nonoperatively (86.3%) with Gardner-Wells tong
application, rigid cervical collar and bracing. Economic status
was one of the limiting factors why patients were not able to
undergo surgical procedures for better stability of the injury
because of the high cost of spine implants. Most of the patients
improved upon discharge in terms of pain but not motor and
sensory recovery. 15% of the patients with ASIA grade A and B
succumbed to death secondary to complications (acute
respiratory failure, hospital acquired pneumonia, and urosepsis).
The 13.7% of patients who were managed operatively were
mostly under pay accommodation, had shorter hospital stay and
with note of improvement prior to discharge. Eleven patients
expired secondary to acute respiratory failure (10%) as the most
common cause, followed by hospital acquired pneumonia (3%)
and urosepsis (2%).

[2]

VI. CONCLUSION

[11]

This is the first study in the institution, and even in the
region which determined the population at risk and the most
common cause of traumatic spinal injury. The results of this
study revealed that fall was the most common mechanism of
affecting the 46-60 years age group, followed by motor vehicular
accident. Unemployed, married, males are at a higher risk, and
the most common level of injury is the cervical area, causing
either complete or incomplete quadriplegia with an ASIA D
score. Diagnosis of traumatic spinal injuries in this study were
made on the basis of physical examination using the ASIA
scoring and plain radiographs. Most of the patients were
managed conservatively.
Efforts in the community should be focused in fall
prevention, enact strict traffic rules, and high risk work places
should provide safety guidelines for the workers. Many of these
patients lose their jobs after being discharge because of the
disability brought about by injury.
May the data presented in this study serve as a basis to
increase awareness of the population at risk, the debilitating
effects of spinal injury to the family and increase awareness of
the government and non-government offices, especially in the
health sector, to better address the problems identified.
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Abstract- Mosquitoes constitute a serious public health menace,
resulting in millions of deaths worldwide each year. Emergence
of insecticide resistance strains of the mosquitoes poses a serious
threat and hence calls for alternative control measures. This study
assessed the larvicidal efficacy of the ethanol and aqueous
extracts of leaves of Thevetia peruviana against the larvae of
malaria vector Anopheles mosquitoes. Bioassay was carried out
on 2nd and 3rd instar larval stages of Anopheles mosquitoes. The
toxicity effect of the treatment was measure in terms of
mortality, which was observed for 72 hours, at 24 hours interval.
Data collected was subjected to analysis of variance (ANOVA)
to determine the larvicidal efficacy of T. peruviana. The means
were separated using the Least Significant Difference, while the
log/probit-regression analysis was used to determine the lethal
concentrations of the treatments at 50% and 95% i.e. LC50 and
LC95 respectively. The treatment extracts at 200 and 400 mg/ml
significantly recorded higher mortality of the larvae of Anopheles
mosquitoes when compared with the control (acetone)
experiment. The regression co-efficient (R2) further revealed the
superiority of ethanol extract (0.882 ppm) against aqueous
extract (0.055 ppm). This was further evident in the LC50 (9.193
ppm, 2.42E+13 ppm) and LC95 (17.545 ppm, 1037.079 ppm), for
ethanol and aqueous extracts, respectively. Therefore, this study
further confirms the efficacy of the use of the use of
biopesticides as larvicidal in controlling insect pests especially
Anopheles larvae.
Index Terms- Anopheles, Larvicidal, Mosquito, Thevetia
peruviana.
I. INTRODUCTION

M

osquitoes are the major cause of diseases like malaria,
filariasis, dengue fever, encephalitis, yellow fever etc. [1].
Compared to all the countries of the world, Nigeria has the
highest cases of malaria, with a record of about 300,000 people
dying each year [2]. Malaria equally accounts for about 63% of
the disease reported across the country and a burden of over one
billion dollars annually [3]. Malaria situation in Nigeria is very
burdensome and it affects humanitarian development and can
cause serious consequence of underdevelopment [4]. In
Adamawa State in the northeast Nigeria, malaria is highly
endemic, and childhood morbidity is generally high [5].

As part of the global strategy geared towards the prevention
of malaria, the World Health Organization identified vector
control as an important component [6], which fortunately is
practiceable [7]. One of such methods is by employing the use of
larvicides. Generally, insecticides are a quick and efficient way
of controlling mosquitoes around the surroundings but,
unfortunately, the effect usually does not last long. The effect
lasts only when the insecticide is present [8]. Therefore, there is a
need to develop new alternative control protocol for efficient and
reliable vector control management. The control of aquatic
stages, especially the larval stages of these vectors will go a long
way in the effort geared towards eliminating these vectors, which
is the sole target in this study. Control of vectors at the larval
stage is one of the most promising strategies in eradicating
malaria today [1, 9, 10].
The uncontrollable and haphazard use of synthetic insecticides
for the control of mosquito vectors has led to the development of
resistance and some negative impacts on non-target organisms
and the environment. And so, there is a need for development of
biological effective mosquito control tools other than the use of
the conventional insecticides against the vectors in our
environment [11]. The development of insecticide resistance
apart from its toxic effects on humans has necessitated the
deployment of the indigenous method of vector control.
However, insecticide resistance, coupled with the environmental
and economic burden arising from continuous use of insecticides
and the health problems associated with the vectors calls for
urgent alternative control measures. Plant products are some of
the alternative substitute to insecticides, and have proven to be
effective in controlling mosquito larvae in different places [1, 9,
10, 12, 13, 14]. Therefore, this study was designed to search for
the larvicidal activity of Thevetia peruviana on Anopheles
mosquito larvae as an alternative control measure for malaria
menace.
II. MATERIALS AND METHODS
A. Study Area
The study was carried out in Mubi, Adamawa State, Nigeria.
Mubi is located between latitude 10⁰12N and longitude 13⁰10E.
It is characterized by two seasons, the dry and the wet season.
The climate is tropical with temperature between 15-42⁰ in dry
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season and relative humidity between 10-45%, and annual
rainfall of about 1056mm [15].
B. Collection and Processing of Plant Treatment (Thevetia
peruviana)
Leaves of T. peruviana was collected from a plantation in
Bazza area of Michika Local Government Area, Adamawa State,
and was transported to Zoology Laboratory of Adamawa State
University Mubi for processing. The leaves were rinsed in water,
spread on a clean pavement for proper air-drying at room
temperature. Thereafter, the leaves were ground into fine powder
using electric blender. 100% ethanol and methanol extracts were
obtained from the powdered treatment using soxhlet apparatus of
boiling point ranging 60-80℃ for 6 hours [9]. The extracts were
filtered through a Buchner funnel with Whatman number filter
paper, while 100% aqueous extract was obtained by soaking
100g of powdered treatment in 100ml of distilled water. The
extracts were concentrated under reduced pressure between 22
and 25mm Hg at 45℃. Thereafter, were stored at 4℃.
C. Collection and Maintenance of Anopheles Mosquito Larvae
Anopheles larvae were collected from their natural breeding
habitats such as abandoned tires, ponds, rice fields, etc. This was
done after identifying them from other mosquito larvae by their
horizontal resting position on the surface of water [6]. They were
reared in enamel trays on powdered yeast and dog biscuits in the
ratio of 40:60 respectively [16].
D. Larvicidal Bioassay
The Larvicidal Bioassay was carried out using WHO Standard
test procedure [17] on second and third instar larvae i.e. L2 and
L3, respectively. Anopheles larvae were taken in batches of 25
per experimental beaker in 250ml using a rubber pipette. The
control was set up where 25 instar larvae were introduced into
250 ml beaker, with only acetone as treatment. Both the
treatment and the control experiments were replicated four (4)
times. Treatment beakers were covered with muslin cloth to
avoid entry of any foreign material and for proper aeration. The
larval mortality was observed for 72 hours at 24 hours interval.
During the bioassay, the larvae were not fed [18]. Mortality was
regarded when there is no sign of any movement or even after
mild touch with glass rod [19], and dead larvae were counted. If
30% mortality was recorded in the control, the experiment was
discarded or the mortality was corrected using Abbott’s formula
[20], as follows:
Corrected Mortality =
Mortality in Test Bottle (%)−Mortality in Control Bottle (%)
100%−Mortality in Control Bottle(%)

× 100

E. Data Collection
Mortality counts were carried out at 24 hours interval and
lasted for 72 hours. This was performed by counting and
retrieving the dead larvae. And incase in a situation where the
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mortality is >5%, corrected percentage mortality was determined
using Abbot’s formula [20]. The Lethal Concentrations at 50 and
95% i.e. LC50 and LC95 were calculated for each treatment using
a log/probit-regression method as described by Finney [21].
F. Data Analysis
Data obtained from mortality was subjected to analysis of
variance (ANOVA) to determine the larvicidal activity of T.
peruviana. The means were separated using the Least Significant
Difference (LSD). The log/probit-regression analysis was used to
determine the lethal concentrations of the treatments at 50% and
95% i.e. LC50 and LC95 respectively.

III. RESULTS AND DISCUSSION
Table 1 shows the mortality counts of Anopheles mosquitoes
larvae exposed to ethanol, methanol and aqueous extracts of
Thevetia peruviana for 72 hours. The result revealed that there
was a significant difference (P>0.05) in the number of mortalities
recorded throughout the period of exposure with the control
(untreated experiment). The treatment extracts especially the
ethanol extracts were quick in action as significant number of
larvae died after 24 hours. However, the control experiment did
not record any mortality throughout the period of experiment as
shown in Table 1.
The result indicate significant larvicidal activity (P<0.05) with
ethanol extracts. This could be as a result of the various
compounds contained in T. peruviana like terpenoids, phenolics,
flavonoids and alkaloids, which constitute toxic activity against
Anopheles mosquitoes. Wink [22] reported that the secondary
metabolites produced by some plants have been explored for
their utility in mosquito control as it has been already proven that
some of the compounds are toxic to the target organism but
harmless to humans.
This finding is similar to Kamaraj et al. [9] who reported a
significant (P<0.05) larvicidal activity of the bark of Annona
squamosa and leaves of Chrysanthemum indicum and Tridax
procumbens, as moderate toxic effect on Anopheles Subpictus
and Culex tritaeniorhynchus, with the highest mortality recorded
in methanol extract was observed. Similarly, Thirumalapura et
al. [23] reported a significant (P<0.05) higher larvicidal activity
of methanol plant extracts against larvae of Aedes aegypti and
Anopheles stephensi. Patil et al. [10] reported that crude extracts
of Balanites aegyptiaca, Nyctanthes arbor tristis, and Plumbago
zeylanica significantly controlled the larvae of Aedes aegypti and
Anopheles stephensi.
The result obtained from the regression equation which was
obtained from the probit analysis for LC50 and LC95 of the
ethanol and aqueous extracts of T. peruviana is shown in Table
2. The result showed that aqueous extract had the least larvicidal
effect on larval Anopheles mosquitoes compared with the ethanol
extracts. The aqueous extract recorded the highest value of
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1037.079 ppm that will be required to kill 95% of the Anopheles
larval population. Meanwhile, ethanol extract recorded a
significant lower LC50 (9.193 ppm). However, the regression
coefficient revealed that ethanol extract of T. peruviana had the
highest (0.882 ppm) correlation between the treatment
concentration and the mortality, while the least (0.055 ppm) was
recorded in the aqueous extract. This confirms the effectiveness
of T. peruviana and ethanol extracts as the most superior
treatment on Anopheles mosquito larvae. It is a common maxim
that a safety of insecticide in an environment is of great
importance when used in pest and vector control. However, it
does not need to elicit high mortality on the target organism in
order to be accepted as insecticidal, and so, T pruviana can be
adopted and use sustainably as a better alternative to synthetic
chemical insecticides.

[2]

Table 1: Mortality counts for Anopheles mosquito larvae
exposed to different extracts of Thevetia peruviana
Treatment
Concentration
Exposure Time (Hours)
24
48
72
Control
0.0mg/ml
0.00
0.00
0.00
Ethanol
200mg/ml
22.38
23.87
23.87
Extract
400mg/ml
23.13
24.38
24.38
Aqueous
200mg/ml
3.75
19.50
21.66
Extract
400mg/ml
5.61
18.75
21.88
LSD
4.5957
3.2162
1.7812
Values are means of four (4) replicates.

[9]

Table 2: Regression probit for LC50 and LC95 of the alcoholic
and aqueous extracts of T. peruviana exposed on Anopheles
mosquito larvae.
Ethanol (mg/ml)
Aqueous (mg/ml)
Regression
Y=5.388x0.467
Y=5E+16-1E+16
equation
R2
0.882
0.055
LC50
9.193
2.42E+13
LC95
17.545
1037.079
Key note: R2 = Regression co-efficient, E = Exponential

I. CONCLUSION
The results obtained from this study revealed that Thevetia
peruviana hold the potentials that could serve as an alternative
for effective and efficient mosquito larvae control measure. The
ability of the stock solutions of aqueous and ethanol extracts of
T. peruviana indicates their possibility of their effectiveness as
an alternative to the dangerous synthetic insecticides for malaria
vector control. For effective and more efficient vector
management, complimentary techniques such as the use of plant
products against Anopheles mosquitoes are advisable in other to
curtail their prevalence.
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Abstract- Background and Purpose: Workplace violence
remains common in Nigeria work settings. Unfortunately, nursing,
a profession that builds its practice on compassion while caring for
their patients is not spared from this phenomenon of workplace
violence. Studies have reported cases of workplace violence
among nurses to occur frequently worldwide (Koh, 2016).
Workplace violence is prevalent in healthcare organizations.
Methods: A descriptive cross-sectional study was carried out on
250 nurses to assess the knowledge, experience and coping
strategies for workplace violence among the nurses working in
Federal Teaching Hospital, Ido-Ekiti, Ekiti State, Nigeria. Data
were collected by a self-administered questionnaire. The first part
included questions about demographic characteristics. The second
part of the questionnaire consisted of 48 items related to the
workplace injuries. After confirming content and face validity,
reliability of the questionnaire was determined to be 0.79, using
Cronbach’s alpha test. Data analysis including descriptive and
analytical statistics was performed using SPSS Ver. 23. A p<0.05
was considered statistically significant.
Results: The majority age of the participants was within (31-40)
years old and 76% were female. The overall knowledge of the
respondents on workplace violence was 71.2%. Communication
gap between patients and health care providers (94%), Delay in
diagnosis and treatment (94%) and patient’s death (90%) were the
most common actions resulted to workplace violence among
Nurses in Federal Teaching Hospital, Ido-Ekiti, Ekiti State,
Nigeria. The most psychological attacked experienced by the
nurses are verbally abused (76%) and intimidation (68%). Also,
the coping strategies that were adopted against workplace violence
among nurses were; improving treatment process and shorten
waiting time by the hospital management (100%), improving
interpersonal relationship between patients and healthcare
providers (100%) and provision of training program on violence
management by the hospital management (100%). The finding
from this research shows there exists a statistical significant
relationship between Nurses’ Knowledge and Nurses’ Experience
on workplace violence; also, there was a significant relationship
between Nurses’ Knowledge and Coping Strategies on workplace
violence.

Conclusion: Based on the above findings, it can be concluded that
Nurses’ working in Federal Teaching Hospital, Ido-Ekiti, Ekiti
State, Nigeria are mostly at high risk of workplace violence
especially the once working in some certain units/wards like
emergency, intensive care unit and Paediatrics. The above findings
also brought out a conclusion that the major cause of workplace
violence are shortage of staff, delay in diagnosis and treatment and
patients’ death. Poor interpersonal relationship between health
care providers and communication gap between patients and
health care providers are also some of the major causes of
workplace violence based on findings.
Index Terms- Violence, workplace, assault/attack, abuse,
harassment, patients, intimidations.

I. INTRODUCTION

W

orkplace violence is not uncommon in Nigeria work
settings. Unfortunately, nursing, a profession that builds its
practice on compassion while caring for their patients is not spared
from this phenomenon of workplace violence. Studies have
reported cases of workplace violence among nurses to occur
frequently worldwide (Koh, 2016). Workplace violence is
prevalent in healthcare organizations. The most common and
explicit types of workplace violence in the hospital setting are
reportedly verbal and physical abuse from patients and their
relatives (Pai & Lee, 2011). However, many studies have also
indicated that nurses can potentially be the perpetrators of
workplace violence towards their own colleagues, in what is
defined as ‘workplace bullying’ (Koh, 2016).
Violence against nurses is a complex and persistent
occupational hazard facing the nursing profession .This violence
can take the form of intimidation, harassment, stalking, beatings,
stabbings, shootings, and other forms of assault (Ebrima&
Song,2017).Nurses are among the most assaulted workers in the
Nigeria workforce (Udogwu,2016). Psychological consequences
resulting from violence may include fear, anxiety, sadness,
depression, frustration, mistrust, and nervousness (Najafi
et.all,2018). These consequences can have a negative impact on
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nurse retention. Workplace violence — be it physical or
psychological — has become a global problem crossing borders,
work settings and occupational groups. For long a “forgotten”
issue, violence at work has dramatically gained momentum in
recent years and is now a priority concern in both industrialized
and developing countries. Workplace violence perpetrated against
nurses is at least continuing and at worst increasing. Occupational
violence has detrimental effects on job satisfaction, retention and
recruitment, and the quality and cost of patient care
(Udogwu,2016). Workplace violence affects the dignity of
millions of people worldwide. It is a major source of inequality,
discrimination, stigmatization and conflict at the workplace
(Heliyon,2019). Increasingly it is becoming a central human rights
issue. At the same time, workplace violence is increasingly
appearing as a serious, sometimes lethal threat to the efficiency
and success of organizations (Udogwu, 2016).
The occupational health and safety hazard of workplace
violence (WPV) has been the subject of extensive research at
international level. The World Health Organization ( WHO)define
WPV as “incidents where staff are abused, threatened, or assaulted
in circumstances related to their work, including commuting to
and from work, involving an explicit or implicit challenge to their
safety, well-being or health” (WHO,2010). International studies
further identify the Teaching profession, particularly nursing, as
one of the occupations at elevated risk of WPV. WPV may be
broken down into physical, psychological or sexual violence (or
harassment). Physical violence is defined as an intentional
behavior aiming to harm another person physically. Psychological
violence aims at psychological damage to the victim and is often
accompanied by other types of violence. Sexual violence (or
harassment) takes verbal and physical forms, and can be construed
as unwanted, unreciprocated or unwelcome behavior of a sexual
nature tending to humiliate, threaten or embarrass (Teris et al,
2017).
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Materials and Methods
This cross-sectional study was conducted in the last six
months of 2019 on workplace violence in Federal Teaching
Hospital, Ido-Ekiti, Ekiti State, Nigeria. 250 Nurses that
participated in this study includes 68 Nursing Officer II, 50
Nursing Officer I, 65 Senior Nursing Officer, 30 Principal Nursing
Officer, 15 Assistant Chief Nursing Officer, 20 Chief Nursing
Officer and 2 Assistant Director of Nursing Service who were on
duty during the study period. A questionnaire of two parts was
prepared as follows: the first part aimed to collect the demographic
information of the nurses (i.e. age at last birth, gender, marital
status, ethnic background, educational qualification and current
professional title). The second part of the questionnaire consisted
of 48 items including: level of knowledge, causes, consequences,
level of experience, perpetrators and coping strategies adopted
against workplace violence among nurses. The reliability of the
questionnaire was determined using Cronbach’s alpha test
(r=0.79). The aim of the study was explained to the nurses. All
participants were informed that participation in the study is
voluntary, so they could refuse to participate or withdraw from the
study at any time. Lastly, the participants who agreed to participate
in the study were asked to sign a written consent.
We employed the statistical package for social sciences
(SPSS v. 23; SPSS Inc. Chicago, USA) for data analysis. Data
analysis was performed using descriptive statistics (frequency,
mean and standard deviation for each variable) and analytical
statistics (Chi-square and Pearson correlation coefficients). A pvalue less than 0.05 (5%) was considered statistically significant.
Ethical Consideration: Permission to carry out this research
was sought and obtained from the research and ethics committee
of the Federal Teaching Hospital, Ido-Ekiti, Ekiti State, Nigeria.

Table 1: Sociodemographic Characteristics of Study Population.
Variables
Age at Last Birth
21-30
31-40
41-50
51-60
Total
Gender
Male
Female
Total
Marital Status
Single
Married
Widow
Divorced
Total

Frequency

Percentage (%)

95
103
42
10
250

38
41.2
16.8
4
100

60
190
250

24
76
100

22
186
06
36
250

8.8
74.4
2.4
14.4
100
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Ethnic Background
Yoruba
Igbo
Hausa
Total
Educational Qualification
Nursing Diploma
Bachelor’s Degree
Master’s Degree
Total
Current Professional Title
Nursing Officer II
Nursing Officer I
Senior Nursing Officer
Professional Nursing Officer
Assistant Chief Nursing Officer
Chief Nursing Officer
Assistant Director of Nursing Service
Total
Duration of Practice (Years)
0-5years
6-10years
11-15years
16-20years
Above 20years
Total
II. RESULTS
A total of 250 nurses participated in the study. The majority
of subjects (76%) were females, (74.4%) were married, (41.2%)
were within 31-40 years of age while (47.2%) were within 6-10
years of working experience as a Nurse. In terms of education,
30% of the nurses were holding Nursing Diploma certificate, 62%
were holding Bachelor’s Degree (Tab. 1) while 8% of the
respondents were holding Master’s Degree certificate.
Nurses included 68 Nursing Officer II (27.2%), 50 Nursing
Officer I (20%), 65 Senior Nursing Officer (48%), 30 Principal

897

195
35
20
250

78
14
08
100

75
155
20
250

30
62
08
100

68
50
120
30
15
20
02
250

27.2
20
48
12
06
08
0.8
100

92
118
15
20
05
250

36.8
47.2
6
8
2
100

Nursing Officer (12%), 15 Assistant Chief Nursing Officer (6%),
20 Chief Nursing Officer (8%) and 2 Assistant Director of Nursing
Service (0.8%). The major causes of workplace violence includes
high cost of treatment (13.6%), Patient's death (17.5%), long
waiting time (12.1%), delay in diagnosis and treatment (18.3%),
shortage of staff (17.5%), communication gap between patients
and health care providers (18.3) and poor interpersonal
relationship between health care providers (2.7%). The findings
also showed that pushing and shoved, kicked, slapped or punched
and hit with something are the major physical attack experienced
by the nurses while verbally abused, bullied or mobbed and
intimidation are the psychological attack experienced.
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Figure 1: Overall Knowledge of Respondents on Workplace Violence

15, 6%

57, 23%

Good Knowledge
Fair Knowledge
Poor Knowledge

178, 71%

The results showed that 178 (71.2%) respondents have good
knowledge of workplace violence, 57 (22.8%) have fair

knowledge while 15 (6%) respondents have poor knowledge of
workplace violence. This implies that majority of the respondents
have good knowledge of workplace violence.

Table 2: Coping Strategies Adopted against Workplace Violence
Item
Improved competence in Nursing care
Improved interpersonal relationship with other healthcare workers
Target training to strengthen competence in responding to violence
Improved workplace violence reporting
Encourage new ideas to deal with violence
Reinforce security personnel in all the department
Hospital should provide training program on violence
management
Hospital should improve treatment process and shorten waiting
time
Enact specific legislation/policies for violence
Hospital should promote transparency of fee

f
%
f
%
f
%
f
%
f
%
f
%
f
%
f
%
f
%
f
%
f

YES
195
78
200
80
195
78
175
70
230
92
215
86
250
100
250
100
175
70
200
80
250

NO
55
22
50
20
55
22
75
30
20
8
35
14
75
30
50
20
-

Total
250
100
250
100
250
100
250
100
250
100
250
100
250
100
250
100
250
100
250
100
250
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Improved interpersonal
healthcare providers

relationship

between

patient

899

and

%

100

-

100

Table 3: Relationship between nurses’ knowledge and duration of practice
Variables
(Duration
of
Practice)
0-5 years
6-10 years
11-15 years
16-20 years
Above 20 years
Total

Total
Number

Nurses’ knowledge
Good
Fair

118
92
15
20
5
250

118
60
0
0
0
178

Chi-square

Df

P value

273.892

8

0.001*

Chi-square

Df

P value

143.563

2

0.000*

Poor

0
32
15
10
0
57

0
0
0
10
15
25

Table 4: Relationship between nurses’ knowledge and coping strategies
Variables (Coping
Strategies)
Yes
No
Total

Total
Number
212
38
250

Nurses’ knowledge
Good
Fair
178
34
0
23
178
57

Table 4 shows that the p-value (0.001) < 0.05 which is the
sig. value. We therefore reject the null hypothesis which stated that
there is no significant relationship between Nurses’ Knowledge
and Nurses’ Experience and accept otherwise. This implies that
there exists a statistical significant relationship between Nurses’
Knowledge and Nurses’ Experience on workplace violence. Table
5 also shows that the p-value (0.000) < 0.05 which is the sig. value.
The null hypothesis which earlier stated that there is no significant
relationship between Nurses’ Knowledge and Coping Strategies
was rejected and accept otherwise. This implies that there exists a
significant relationship between Nurses’ Knowledge and Coping
Strategies on workplace violence.

III. DISCUSSION
The demographic data shows that majority of the respondents
were found to be within the range of 31-40 years as their age at
last birth, female that have married with Nursing Diploma
Certificate holder at the rank of NOII, Yoruba and work in shift
with nursing occupation that are within the range of 6-10 years’
work experience.
In determining the level of knowledge of respondents on
workplace violence among nurses in Federal Teaching
Hospital, Ido-Ekiti, the findings revealed that majority of the
respondents are well knowledgeable on workplace violence
among nurses in Federal Teaching Hospital, ido-Ekiti. It was also
observed from the findings that majority of the respondents
accepted the fact that; healthcare providers are at higher risk of
workplace violence, workplace violence can occur in any
wards/units in the hospital, workplace violence is more prevalent
in emergency, intensive care unit and Paediatrics than other units
in the hospital, nurses are mostly at risk of workplace violence,
workplace violence incident can be prevented and lastly, effective
coping strategies may prevent workplace violence. This is similar

Poor
0
15
15

to a case reported by Nigerian nurses about similar types of
violence and exposure to violence as other countries. The findings
also revealed that Nigerian patients are the primary source of
violence towards nurses and are more likely to be physically
violent. Patients’ relatives are the next most common perpetrators
and are mainly verbally violent (Hila, 2016).
In assessing the experience of nurses about workplace
violence in Federal Teaching Hospital, Ido-Ekiti, majority
agreed that in the last 12 month, verbally abused and being
intimidated are the major violence they always experience, some
also claimed to have been threatened with physical weapon.
Though, research also shows that violence can take the form of
intimidation, harassment and stalking, beating, stabbing, shooting
and other forms of assault (Ebrima & Song, 2017). Findings also
revealed that patients/clients are the major causes of physical
violence. Younger nurses with less than 15 years of experience
were more likely to report physical assault than those with 25 years
or more years of experience (Teris et al, 2017).
In determining the coping strategies adopted against
workplace violence by the nurses in Federal Teaching
Hospital, Ido-Ekiti, majority of the respondents agreed with the
fact that improving competence in nursing care, improving
interpersonal relationship with other healthcare workers, target
training to strengthen competence in responding to violence,
improving workplace violence reporting, encouraging new ideas
to deal with violence and reinforce of security personnel in all the
department are the coping strategies of workplace violence in
Federal Teaching Hospital, Ido-Ekiti.
Also, the findings revealed that majority of the respondents
accepted the fact that hospitals; should provide training program
on violence management, should improve treatment process and
shorten waiting time, should enact specific legislation/policies for
violence, should promote transparency of fee and improve
interpersonal relationship between patient and health care

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102107

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

provider. This is related to a finding that states that several
management strategies have been used to address workplace
violence towards nurses. The main interventions for managing
aggressive behaviors in acute care settings include staff training
programs, chemical restraints and mechanical restraints (Hila,
2016).

[6]
[7]

[8]

IV. CONCLUSION
This study demonstrated a relatively high prevalence of
workplace violence among Nurses’ working in Federal Teaching
Hospital, Ido-Ekiti, Ekiti State, Nigeria. Nurses working in
Federal Teaching Hospital, Ido-Ekiti, Ekiti State are mostly at
high risk of workplace violence especially the ones working in
some certain units/wards like emergency, intensive care unit and
Paediatrics.
The above findings also brought out a conclusion that the
major cause of workplace violence are shortage of staff, delay in
diagnosis and treatment and patients’ death. Poor interpersonal
relationship between health care providers and communication
gap between patients and health care providers are also some of
the major causes of workplace violence based on findings. Federal
Government should implement programs to identify potential
risks of workplace violence and to implement corrective measures.
The staff should also improve interpersonal relationship between
patients and health care provider. Also, Hospital should improve
treatment process and shorten waiting time and should target
training to strengthen competence in responding to violence.
Lastly, Policy makers should develop specific policies to report
violent incidences and using specific security measures to
decrease the violent incidences is also highly recommended.
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Abstract- This paper seeks to test the impact of a number of factors on performance, liquidity risk as well as credit risk in each type of
banks. The variables selected are specific to the banking sector, macroeconomic variables and factors specific to each type of contracts
used by Islamic banks that are included in the financing assets activities. A panel threshold regression is used to examine the
dependence of financial stress indices with our dependent variables. The empirical application is comprised of 66 banks (including 31
Islamic banks) located in the GCC region. The study gives remarkable and significant results, especially by introducing the financial
stress indices as threshold variables.

Index Terms- Credit risk, Financial stress, Liquidity risk, Profitability.

I. INTRODUCTION

T

he global financial crisis demonstrated that understanding the importance of the dependence of financial stress with the stability of
the banking system is essential to ensure its survival. This implies that examining the interaction between financial risks and
performance from different financial stress levels is considered as an important step to ensuring the proper functioning of the banking
system. In addition, it seems clear that profitability, credit risk and liquidity risk constitute a major interest for scholars due to their
great consequences on the competitiveness of the whole economic system. Several studies have included with greater precision the
impact of specific banks’ factors and macroeconomic factors on profitability, liquidity risk or credit risk in Islamic banks, Bashir
(2000), Husain et al. (2015), Ramlan and Adnan (2016), Trad et al. (2017) are some examples. To our knowledge, none of the recent
studies have investigated and analyzed the impact of each type of Islamic banking contracts on these matters. This peculiarity will be
included in our work to confirm or to reject the hypotheses of some theoretical studies, addressing the impact of commercial and
partnership contracts on liquidity risk, profitability and credit risk. In addition, the relation “risk-performance” will be examined in a
context of financial stress in order to study the role of financial stress indices to explain this relation. Therefore, the main objective of
this paper is to analyze the impact of specific banks and macroeconomic factors on the financial risks and the performance of Islamic
and conventional banks (using financial stress indices as threshold variables). It also aims at investigating each type of contract
entered under financial assets activities side of the Islamic banks’ balance sheet. This paper is structured as follows. In the second
section, we will shed the light on the literature review. The data, variables and methodology, including the panel threshold models will
be presented in section 3. Section 4 presents the research findings. Finally, section 5 concludes with a summary of principal results
and findings implication.

II. LITERATURE REVIEW
In a study conducted by Masruki et al. (2011) on the performance and the liquidity of Malaysian Islamic banks versus conventional
banks, they found that Islamic banks have more liquidity, but generate less profitability during the period from 2004 to 2008. They
explained the higher performance of conventional banks by the higher profit margin rate applied in Malaysian Islamic banks. In
addition, Khan et al. (2014) studied the profitability determinants of Islamic banking in Pakistan for the period 2007-2014. They used
three measures which are: return on assets, return on equity and earnings per share. The study found that deposit ratio, non-performing
loans and consumer price index are significant in determining the profitability of Islamic banks.
The empirical study of Bashir (2003) investigated the performance determinants in eight Middle Eastern countries covering the period
from 1993 to 1998. The result indicated that net loans to total assets and capitalization ratios have a positive and significant impact on
profitability. Moreover, a study conducted by Ramlan and Adnen (2015) showed that the profitability and the net loans to total assets
ratio of Malaysian’ Islamic banks are higher than conventional banks. Using GMM system, Trad et al. (2017) examined the factors
that influence the ROA and ROE which serve as profitability proxies. They found that Size, capital to total assets ratio and inflation
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rate increased the performance of Islamic banks. Credit risk determinants in Islamic banks have been studied by a range of researchers
thanks to its importance in terms of its ability to minimize financial risks and maximize the bank’s profitability. Among them, the
work conducted by Uda et al. (2018) which examines the factors that may have considerable influence on the credit risk of Malaysian
banks. They found that management efficiency, size, loan to deposit and risk weighted asset have significant importance Malaysian
Islamic and conventional banks. Using the non-performing loans as a proxy of credit risk, Hayati and Ahmad (2014) found that the
credit risk in Malaysian Islamic banks is influenced by three factors which are the size of the bank, the risk weighted assets and the
management efficiency. Some threshold literatures were consulted, we can take the example of the study conducted by Chen and
Quang (2014), the authors of this paper have chosen to analyze the relationship between international financial integration and
economic growth by using threshold variables of some of country characteristics. In addition, Hameed et al. (2017) have investigated
the impact of the inflation rate of GDP growth with low, medium and high levels, the results obtained from this study are significant
and different from one level to another. The study conducted by Xie et al. (2018) examined the impact of the new energy consumption
on the GDP growth using multiple threshold effects.

III. DATA, VARIABLES AND MODELS SPECIFICATION
A. DATA
The data included in this study cover Islamic and conventional banks in the GCC region, we retain three types of variables: bank
specific, macroeconomic and Islamic bank specific factors covering the period from 2006 to 2018. As regards the bank specific factors
and Islamic bank specific ones were taken from the banks’ annual reports. The macroeconomics variables were obtained from the
World Bank website. Our sample contains 66 banks in which 31 are Islamic banks and 35 are conventional banks.

Country
Bahrain
Kuwait
Oman
Qatar
Saudi Arabia
UAE

Islamic banks
7
5
2
4
5
8

Total
31
Table 1. Number of Islamic and Conventional banks by country

Conventional banks
5
5
5
6
6
8
35

B. VARIABLES
Dependent variables:
The liquidity measure included in our study was the net loans to total assets ratio (LTA). This ratio gives a picture of the liquidity risk
position, measures the ability of banks to manage the liquidity problems and measures the less liquid asset the bank has. The higher
LTA ratio indicates that bank holds more illiquid assets in their balance sheet which lead to increase the level of liquidity risk and vice
versa. It also may be implied that banks may not have enough liquidity to pay its shorter maturity obligations. Return on assets (ROA)
is considered as the most often used measure of profitability. It articulates the ability of banks to use their assets in order to generate
more profits. The ROA ratio is calculated by dividing the net income after tax by the total assets. Concerning the measurement of
credit risk, we have used the loan loss provision ratio (LLP). The LLP ratio measure the amount holds by the bank in order to cover
potential default risk of gross loans. This ratio is used by banks to measure credit risk and the quality of bank’s asset. LLP ratio
indicates that banks may confront more future losses. These proxies previously were used in some studies Vodava (2011), Ben
Moussa and Chedia (2016), Ramlan and Adnen (2015), Trad et al. (2017).

Independent variables:
Bank specific factors:
We mention four bank specific variables as possible factors that could have an impact on liquidity risk, profitability and credit risk.
This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102108

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

903

Capital to total assets ratio:
It captures the potentiality of bank to cover the loss of assets arising from inadequate financial transactions. Higher CAP ratio
involves that a bank’s equity represents a large portion in their balance sheet. Nouaili et al. (2015) found that in Tunisian banks, CAP
ratio has a positive influence on performance. Farhan et al. (2011) and Iqbal (2012) found that CAP ratio has a positive and significant
impact on the liquidity risk in conventional banks and for commercial banks in Pakistan respectively. Gila- Gourgouna and
Nikolaidou (2017) analyzed the determinants of credit risk in the Spanish banking, they found that there is a positive link between
credit risk and capitalization ratio.
The size of the bank:
The link between the size of the bank performance and risks has been the object of some studies. In our study, we will use the
logarithm of total assets as a measure for each Islamic and Conventional bank. Chen (2018) found that bank performance has a
positive and significant relationship with the size of banks of 12 advanced countries. Oehler and Almin (2010) showed that size has a
positive and significant influence on liquidity risk in Islamic banks. Also, in a paper conducted by Terraza (2015), the results
presented indicate that bank performance and liquidity risk depend on the size of the European banking sector. Ruslan (2019) found
that bank size is proven to influence significantly the credit risk with a positive sign.
Interbank ratio:
It is a ratio that links two important items of banks’ balance sheet which are loans due from banks and deposits due to banks by
dividing the first by the second. When that ratio exceeds the 100 points of percentage, indicates that the bank is a “net placer” in the
banking sector as a whole. By contrast, a bank is considered as a “net borrower”, if the interbank ratio is less than 100 percent. Cerrato
et al. (2012) have shown that the world average of interbank ratio was equal to 74.6 percent for the time period from 2000 to 2010.
Dinger and Hager (2007) have found that the interbank ratio affects negatively the bank risk and this means that a higher interbank
ratio implies a higher bank risk level. In a study conducted by Paloni (2015), using a sample of 83 UK banks found that the
profitability depends on whether banks are net placer or net borrower.
Islamic Banking specific factors:
In this study, we have used Islamic specific factors and we have focused exclusively on assets sides, which are the types of financial
activity contracts, which include partnership contracts and commercial contracts.

Macroeconomics factors:
Concerning the macroeconomic factors, we have used the two most widely recognized and utilized which are the growth rate of gross
domestic product, the inflation rate.
The rate of the growth of gross domestic product:
It measures the rate at which the economy of a country is growing. It has been calculated by subtracting from the GDP of the final
year, the GDP of the initial year and dividing this gap by the latter. Yuksel et al. (2018) found that there is a positive relationship
between banks’ profitability and economic growth in post soviet countries. Tan and Floros (2016) found an opposite outcome where
GDP growth rate negatively influences the profitability of the banking sector in China. Castro (2012) studied the link between GDP
growth and credit risk in a group of countries which have experienced unfavorable economic conditions. The results of this study
showed that GDP growth rate negatively affects credit risk. On the other hand, Tesfaye (2012) found that GDP growth rate has a
positive influence on banks’ liquidity.
The inflation rate:
It is a purely economic concept referring to rising over time at a general level of goods and services on the basis of the Consumer
Price Index (CPI) which is calculated by dividing a price of a basket of goods for a particular year by the price of a basket of goods in
a base year. Mkandawire (2016) found that inflation is a significant variable that has a positive impact on profitability of commercial
banks in Azerbaijan and Malawi respectively. Gafrej and Boujelbene (2017) found that inflation is negatively and significantly related
to the liquidity of conventional banks. Ghenimi and Omri (2015) found that inflation rate has a positive and significant impact on the
level of liquidity of conventional and Islamic banks in the GCC region. On the other hand, Blessing and Canicio (2015) found that
credit risk is positively and significantly influenced by inflation rate in Zimbabwe.

C. MODELS SPECIFICATION
In this study, we shed light on the issue of liquidity risk management and profitability in Islamic banking and make comparison with
conventional banks.
The basic equation for the models is as follows:
For Islamic banks:
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(1)

For Conventional banks:
Yit = α0 + βj BANK + βl MACRO + εi,t
(2)
where Yit represents the liquidity risk expressed as net loans to total assets ratio (LTA) and the bank profitability and credit risk
measured by the return on assets (ROA) and the loan loss provision ratio (LLP) respectively; BANK represents a vector of specificbank variables (CAP, SIZE and IBR), ISLBANK represents a vector of specific- Islamic bank variables (CC and PC) and MACRO
represents macroeconomics variables (GDP and INF). α0 is the constant coefficient ; and β is the coefficient of all explanatory
variables. All variables included in each vector are mentioned in the tables above.

Panel Threshold Regression (PTR):
We use the panel threshold model was introduced by Hansen (1999). The methodology is based on the assumption that the relation
between risks and performance will be affected by a third factor in a non linear way (the financial stress index). In other words, the
equation will be divided into two regimes, based on the threshold parameter. The model will take the following form:
𝑌𝑖𝑡 = 𝜇𝑖 + 𝛽1 𝑧𝑖𝑡 𝐼 (𝑞𝑖𝑡 ≤ 𝛾) + 𝛽2 𝑧𝑖𝑡 𝐼 (𝑞𝑖𝑡 > 𝛾) + 𝜀𝑖𝑡 (3)
Where i represents the individual and t represents the time period. 𝑌 is the dependent variable 𝛾 is the threshold parameter,
𝛽1 𝑎𝑛𝑑 𝛽2 are the coefficients of the two regimes. 𝑧𝑖𝑡 and 𝑞𝑖𝑡 are a vector of endogenous variables and the threshold variable
respectively. The 𝜀𝑖𝑡 is the error term and 𝜇𝑖 is the bank individual effect.
The alternative way to write the PTR model is as follows:
𝑌𝑖𝑡 {𝜇𝑖 + 𝛽1 𝑥𝑖𝑡 + 𝜀𝑖𝑡
𝑞𝑖𝑡 ≤ 𝛾
𝜇𝑖 + 𝛽2 𝑥𝑖𝑡 + 𝜀𝑖𝑡
𝑞𝑖𝑡 < 𝛾
(4)
Where: the model parameters 𝛽1 𝑎𝑛𝑑 𝛽2 vary at the same time over the period across individual points in a threshold condition which
is the financial stress in our case.
The methodology applied by Hansen (1999) is based on a sequential manner to estimate the threshold parameter. For the first step of
this process, the individual effects shall be estimated with a different way from linear models. Following this step, the last squares
estimators will be used to estimate 𝛾. Then 𝛾 estimator will be selected by the value which minimizes the sum of squared residuals
(RSS). After the identification of 𝛾 estimator, OLS estimation is made to estimate the coefficient of 𝛽1 (𝛾) 𝑎𝑛𝑑 𝛽2 (𝛾) on the basis
of two separate regimes. In order to test the null hypothesis (H0), Hansen (1999) use an asymptotic distribution of the likelihood ratio.
In our study, we consider a single-threshold regression model with two regimes:
𝑌𝑖𝑡 = 𝜇𝑖 + 𝑋𝑖𝑡 𝜃 + 𝛽1 𝑧𝑖𝑡 𝐼 (𝐼𝑀𝐹𝑆𝐼𝑖𝑡 ≤ 𝛾) + 𝛽2 𝑧𝑖𝑡 𝐼 (𝐼𝑀𝐹𝑆𝐼𝑖𝑡 > 𝛾) + 𝜀𝑖𝑡 (5)
𝑌𝑖𝑡 = 𝜇𝑖 + 𝑋𝑖𝑡 𝜃 + 𝛽1 𝑧𝑖𝑡 𝐼 (𝐹𝑆𝐼𝑖𝑡 ≤ 𝛾) + 𝛽2 𝑧𝑖𝑡 𝐼 (𝐹𝑆𝐼𝑖𝑡 > 𝛾) + 𝜀𝑖𝑡 (6)
Where Yit is the dependent variable, 𝑋𝑖𝑡 is a set of explanatory variables, FSI and IMFSI are the threshold variables (the construction
of both indices was presented in our previous study (Gafrej and Boujelbene 2020)), 𝛾 is the threshold parameter. 𝛽1 and 𝛽2 are the
coefficients of the two regimes. 𝜃 is the coefficient of independent variables. 𝜇𝑖 𝑎𝑛𝑑 𝜀𝑖𝑡 are the individual effects and the error term
respectively.

IV. EMPIRICAL RESULTS
A. DESCRIPTIVE STATISTICS
Table 2 provides a summary of descriptive statistics ( mean, standard deviation, minimum and maximum values) for the dependent
variables and the independent variables for the period from 2006-2018 with a number of observations (for each variable) equal to 455
for conventional banks and 403 for Islamic banks.

Variables

Observations

Mean

Standard Deviation

Minimum

Maximum
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Panel A: Islamic Banks
LTA
ROA
LLP
CAP
IBR
SIZE
PC
CC
GDP
INF

403
403
403
403
403
403
403
403
403
403

LTA
ROA
LLP

455
455
455

0.5512
0.1543
0.01404
0.01834
0.0390
0.03957
0.2025
0.1317
5.7066
11.3954
9.8643
2.6739
0.0676
0.0993
0.9259
0.1103
4.2042
4.7399
3.2641
3.1107
Panel B : Conventional Banks
0.5989
0.1184
0.0173
0.0091
0.0427
0.0375

CAP
455
0.1547
0.1155
SIZE
455
9.7950
1.7182
IBR
455
2.7955
8.3240
GDP
455
0.1570
0.1328
INF
455
3.2607
3.2998
Table 2 Descriptive analysis of banking specific and macroeconomics factors

0.01595
-0.0627
0
0.01175
0.0008
4.5643
0
0.0362
-7.076
-4.863

0.9471
0.1169
0.3451
1.9054
77.2785
17.7418
0.9637
1
26.17
15.05

0.0825
-0.0725
0.0019

0.9628
0.0514
0.3647

0.0076
5.3844
0.0438
0.0076
-4.863

132.1
26.17
15.05
0.9663
15.05

Table 2 illustrates the descriptive analysis of the specific banks, Islamic specific banks and macroeconomic factors for Islamic banks
and specific banks and macroeconomic variables for conventional banks. In addition, the table shows that the average of the LTA ratio
for Islamic banks is 0.5512 and for Conventional banks is 0.5989. Next, we see that the average of profitability over the study period
of Conventional banks, which is measured by ROA, is higher than that of Islamic banks, which means that Conventional banks
generate profit more than Islamic banks. The reverse observation applies to the mean of capitalization ratio (CAP) calculated by
dividing the total equity of a bank by the total assets. This table also shows the descriptive statistics of LLP ratio, we observe that the
arithmetical average is 0.039 for Islamic banks, while is 0.0427 for Conventional Banks. Concerning, the variable used to measure the
evolution of the interbank ratio (IBR), the table indicates that the mean of IBR for Conventional banks is 2.7955 and for Islamic banks
is 5.7066. In addition, the arithmetic average of the size of the bank is higher in conventional banks. Finally, the average of CC and
PC are 0.9259 and 0.0676 respectively.

B. STUDYING THE RELATION “LIQUIDITY RISK-PERFORMANCE AND CREDIT RISK”: COMPARING ISLAMIC AND
CONVENTIONAL BANKS
This section presents the estimations of (1) and (2) equations concerning the study of the impact of banking specific factors and
macroeconomic variables on the banking profitability and credit risk and liquidity risk in Islamic and Conventional banks. Also, it
presents the impact of the partnership and commercial contracts of Islamic banks.

LTA

ROA
Specific Banking variables

LPP
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LTA

-

-0.0100
(0.151)

-0.0642
(0.000***)

ROA

-0.5712
(0.090*)

-

-0.4647
(0.000***)

LLP

-0.7009
(0.000***)

-0.1048
(0.000***)

-

CAP

-0.2904
(0.000***)

-0.0092
(0.213)

-0.0426
(0.006***)

IBR

-0.0013
(0.006***)

0.0001
(0.015**)

-0.0003
(0.016**)

SIZE

0.0170
(0.000***)

-0.0011
(0.017**)

-0.0017
(0.130)

GDP

-0.0031
(0.018***)

INF

-0.0019
(0.296)

PC

-0.1102
(0.609)

CC

-0.0019
(0.296)

Macroeconomics variables
0.0007
(0.000***)
0.0009
(0.000***)
Islamic specific banking variables
0.0009
(0.977)
0.0061
(0.824)

0.0007
(0.073*)
-0.0007
(0.270)

-0.0855
(0.194)
-0.0877
(0.116)

*** Significant at 1 % level. ** Significant at 5 % level * Significant at 10 % level.
Table 3 The estimation results of model 1, 2 and 3 for Islamic Banks.
The results displayed in table 3 shows models estimations of Islamic banks using the net loans to total assets ratio (LTA) as a measure
of liquidity risk, return on assets (ROA) and loss loans provisions (LLP) as a measure of profitability and credit risk respectively. We
first observe that LTA ratio has a negative and insignificant effect on profitability. Second, we find a negative and significant
relationship between our measure of liquidity risk and our capitalization ratio (CAP) and the loan loss provisions (LLP). In addition,
SIZE has a significant positive influence on LTA ratio. Furthermore, it is obvious from our results that there is no significant influence
of macroeconomics factors and Islamic specific variables on LTA ratio. However, the results displayed in this table show the model 2
estimations of the return on assets ratio (ROA). We observe that Size and our credit risk measure have a negative and significant effect
on Islamic banks’ performance. Whereas, we find that interbank ratio (IBR) and macroeconomics variables have a significant positive
effect on ROA. We also find an insignificant relationship between ROA and Islamic specific contracts (PC and CC). Table 4.13 shows
also the model 3 estimations of the credit risk of Islamic banks measured by LLP ratio, we find that profitability and commercial
contracts exert a positive and significant influence on LLP ratio, while LTA, IBR and macroeconomics variables have a negative and
significant impact on LLP ratio.

LTA

ROA
Specific Banking variables

LLP
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LTA

-

-0.0013
(0.976)

-0.0539
(0.000***)

ROA

-0.0524
(0.909)

-

-0.6363
(0.000***)

LLP

-0.3862
(0.005***)

-0.0572
(0.000***)

-

CAP

-0.1859
(0.000***)

0.0110
(0.018**)

0.1549
(0.000***)

SIZE

0.0048
(0.220)

0.0002
(0.557)

-0.0034
(0.005***)

IBR

0.0005
(0.224)

0.00005
(0.217)

-2.72e-06
(0.985)

INF

-0.0012
(0.218)

GDP

-0.0025
(0.001***)

Macroeconomics variables
-0.0002
(0.065*)
0.0005
(0.000***)

-0.0003
(0.328)
-0.0005
(0.062*)

*** Significant at 1 % level. ** Significant at 5 % level * Significant at 10 % level.
Table 4 The estimation results of model 1, 2 and 3 for Conventional Banks
The following table presents the regression analysis of models related to conventional banks. It presents the linear regression results
using the net loans to total assets ratio (LTA), the return on assets (ROA) and the loan loss provisions (LLP) as dependent variables.
According to the results, the LLP ratio and CAP contribute significantly towards liquidity risk with a negative sign. The interbank
ratio (IBR) has a positive and significant impact on liquidity risk. On the macroeconomics variables side, only the gross domestic
product growth rate has a significant impact on liquidity risk with a negative sign.
Table 4 presents also the determinants of profitability expressed by Return on Assets in conventional banks. The results indicate that
the CAP, SIZE and the interbank ratio significantly influence the banks’ performance with a positive sign. According to the table, the
financial performance has a negative and significant relationship with the inflation rate (INF) and the credit risk (LLP). Moreover,
GDP has a positive and significant repercussion on the performance of conventional banks. Concerning, the regression outcome of
LLP ratio shows a significant and negative relationship with LTA, ROA and SIZE. On the contrary, it has a positive impact on CAP
ratio. In addition, our study shows a negative and significant impact of the inflation rate (INF) and the gross domestic product (GDP)
on return on the credit risk of conventional banks. In the following table, we present the summarized results derived from the GLS
regressions for both types of banks, including the acceptance and rejection of each hypothesis based on the expected and the observed
impact.

C. STUDYING THE IMPACT OF FINANCIAL STRESS ON THE RELATION “LIQUIDITY RISK-PERFORMANCE AND
CREDIT RISK: COMPARING ISLAMIC AND CONVENTIONAL BANKS
The purpose of panel threshold regressions is to examine the relation “liquidity risk, profitability and credit risk” in a context of
financial stress on the basis of levels of financial stress “low stress” and “high stress”.

LTA

Islamic Banks

Conventional banks
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ROA

-

-0.585
(0.084*)
-

LLP

-0.738
(0.000***)
-0.288
(0.000***)
-0.132
(0.860)
0.022
(0.052*)
0.017
(0.000***)
-0.008
(0.103)

-0.302
(0.000***)
-0.020
(0.079*)
0.020
(0.079*)
0.016
(0.000***)
- 0.001
(0.012**)

INF

-0.001
(0.405)

GDP

908

-

-0.143
(0.752)
-

-0.2211
(0.110)
-0.198
(0.000***)
-

-0.188
(0.000***)
-

-

-

0.003
(0.422)
0.004
(0.242)

0.008
(0.065*)
0.004
(0.272)

-0.008
(0.650)

-0.002
(0.001***)

-0.001
(0.225)

-0.003
(0.005***)

-0.003
(0.007***)

-0.002
(0.001***)

-0.001
(0.225)

ROA/LLP
Low stress

-0.407
(0.235)

-0.645
(0.000***)

-0.689
(0.174)

-0.240
(0.081*)

High stress

-3.024
(0.000***)

-1.487
(0.000***)

0.271
(0.568)

2.370
(0.011***)

Threshold
estimate

1.2556

0.581

0.198

1.827

Numbers of
banks

31

31

35

35

Observations
403
403
Table 5 Threshold regression using LTA as dependent variable

455

455

CAP
PC
CC
SIZE
IBR

The above table provides the results of panel threshold models using FSI and IMFSI as threshold variables for conventional and
Islamic banks respectively. Table 10 shows that the impacts of ROA and LLP ratios on liquidity risk are not the same for the different
financial stress levels. Studying the influence of ROA on LTA ratio for both types of banks, when the level of stress is high, the
profitability of Islamic banks has a negative and significant impact on liquidity risk, but not vice versa. On the contrary, the impact of
conventional banks’ performance on liquidity risk is insignificant for high or low financial stress levels. However, studying the impact
of credit risk measured by the LLP ratio on liquidity risk, we show that at any level of stress (high or low), the LLP ratio has a
significant negative impact on liquidity risk except when the FSI is high for conventional banks, the impact is positive and significant.
Comparing the observed outcome from the above table to the result of GLS regression, where the impact of ROA on LTA is
insignificant and negative for Islamic banks and positive for conventional banks. This relation remains insignificant for both types of
banks in a low financial stress, but for a high level of financial stress, the relation is significant and negative for both types of banks.
The results imply that the financial stress indices provide a significant explanation of such relation. Comparing the impact of LTA on
ROA in GLS regression to the impact observed in threshold regression, we show that ROA has a negative and significant impact in
the all estimated models for Islamic and Conventional banks, except in a high financial stress for conventional banks, it becomes
positive and significant.

ROA
LTA

Islamic Banks
-

-0.014

-

Conventional banks
0.0014
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LLP
CAP
PC
CC
SIZE
IBR
INF
GDP
LTA/LLP
Low stress
High stress

(0.064*)
-

-0.116
(0.000***)
-0.012
(0.124)

-0.017
(0.029**)

-0.010
(0.355)
0.002
(0.211)
-0.002
(0.001***)

-0.009
(0.430)
0.0019
(0.276)
-0.002
(0.000***)

-0.000
(0.290)
-0.0006
(0.020**)
-0.000
(0.002***)
-0.0143
(0.067*)
0.005
(0.554)

909

(0.777)
-

-0.057
(0.000***)
0.012
(0.016**)

0.0098
(0.051*)

-

-

-

-

0.0001
(0.768)

-0.0005
(0.235)

- 0.0001
(0.030**)
-0.000
(0.001***)
-0.000
(0.001***)
-0.348
(0.000***)

0.0000
(0.439)
-0.0001
(0.076*)
0.0005
(0.000***)
-0.001
(0.778)

0.0004
(0.348)
-0.0001
(0.296)
-0.0005
(0.000***)
-0.0539
(0.000***)

-0.116
(0.000***)

0.010
(0.141)

-0.319
(0.000***)

1.882
35
455

1.646
35
455

Threshold estimate
0.4673
-0.7003
Numbers of banks
31
31
Observations
403
403
Table 6 Threshold regression using ROA as dependent variable

In table 6, we use panel threshold regressions to test the impact of ROA on financial risks (liquidity and credit risks). We show that in
the low regime, where the financial stress is below the threshold value, LTA ratio has a negative and significant effect on Islamic
banks’ performance, but it has a negative and insignificant impact on the profitability of conventional banks. In the high regime, its
influence becomes positive and insignificant in both types of banks. Table 4.17 shows also the results of credit risk influence on
banks’ performance using the financial stress indices as threshold variables. These results indicate that below the threshold value, the
LLP ratio has a negative and significant impact on ROA for Islamic banks. Once the financial stress exceeds the threshold estimated
value, the impact becomes positive and insignificant for conventional banks, and we show that in both regimes, the impact of an LLP
and ROA is significantly negative. The only observed change from the estimation models concerning the impact of LTA on ROA is
that the influence of liquidity risk on profitability becomes significant and negative for Islamic and conventional banks in a low
financial stress level. While, it is insignificant for the results obtained from other estimation models. As regards the impact of the LLP
on ROA, the results show a significant impact with a negative sign for each type of banks in GLS and PTR regressions. This means
that credit risk has a negative and significant impact on profitability, regardless of the type of banks and the level of financial stress.

LLP

Islamic Banks

LTA

-

ROA

-0.464

-0.067
(0.000***)
-

Conventional banks
-0.028
(0.100)
-0.6485
-
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CAP
PC
CC
SIZE
IBR
INF
GDP
LTA/ROA
Low stress
High stress

(0.000***)
-0.045
(0.004***)
0.032
(0.162)
0.014
(0.000***)
-0.002
(0.104)
-0.0003
(0.019**)

-0.043
(0.006***)
0.024
(0.306)
0.014
(0.000***)
-0.002
(0.116)
- 0.000
(0.008***)

-0.0006
(0.252)
-0.0006
(0.098*)
-0.066
(0.000***)
-0.072
(0.000***)

910

(0.000***)
0.1729
(0.000***)
-

0.172
(0.000***)
-

-

-

-0.002
(0.168)
-0.0001
(0.915)

-0.002
(0.179)
-0.0001
(0.924)

-0.0006
(0.254)
-0.0007
(0.064*)
-0.595
(0.000***)

-0.0001
(0.767)
-0.0001
(0.767)
-0.025
(0.149)

-0.0001
(0.578)
-0.0002
(0.459)
-0.480
(0.007***)

-0.410
(0.000***)

-0.034
(0.050**)

-0.726
(0.000***)

0.225
35
455

0.198
35
455

Threshold estimate
-0.1531
-0.2908
Numbers of banks
31
31
Observations
403
403
Table 7 Threshold regression using LLP as dependent variable

In table 7, the results of threshold regression models (LLP ratio as dependent variable) are displayed with low and high financial stress
of the impact of LTA and ROA ratios on credit risk for Islamic and conventional banks. The results for low financial stress level
suggest that there is negative and significant impact of ROA on LLP ratio for both Islamic and conventional banks. And in a high
stress level, the same result is observed. Concerning, the results of the impact of the LTA ratio on banks’ credit risk we show that
there is a negative and significant impact with low and high levels, except with low stress in conventional banks where the effect is
negative and insignificant. It is important to recall that the results observed from GLS regression concerning the impact of liquidity
risk and profitability on credit risk is negative and significant exactly as the outcomes observed from the above table. The only
exception is that in a low financial stress level, the liquidity risk of conventional banks has no significant impact on credit risk.

V. CONCLUSION
In this paper, we investigate the impact of banking specific and macroeconomic factors on profitability and financial risks (liquidity
and credit risk) for both Islamic and conventional banks. And, we focus on a partnership and commercial contracts that appeared in
the asset side of the Islamic banks’ balance sheets. First, our findings suggest that liquidity risk measured by net loans to total assets
ratio is high in conventional banks for the 7 years of the study. Then, it was higher in Islamic banks in the last few years. As regards
the profitability, our results are similar to the literature; conventional banks are more profitable compared to Islamic counterparts.
Concerning the credit risk, our findings suggest that conventional banks are more risky than Islamic banks. Then, we use GLS
regressions, for Islamic banks, we observed that liquidity risk has a significant relationship with return on assets and capitalization
ratio. This is compatible with Ghnimi and Omri (2015). In addition, the interbank ratio has significant impact on profitability and
risks. Our findings support the paper of Palomi (2015), profitability was impacted significantly by capital to total assets and size with
a positive sign. In line with Bashir (2003), Muda et al. (2013) and Trabalsi and Goux (2017), credit risk has a significant relationship
with liquidity risk, profitability, interbank ratio and commercial contracts. For conventional banks, the study finds that interbank ratio
has a significant influence on performance and liquidity risk. Furthermore, capitalization ratio has a positive and significant
relationship with conventional banks’ profitability and a negative and significant relationship with liquidity risk. The influence of size
on credit risk is negative and significant, while, it is positive and significant on profitability. Concerning the macroeconomic variables,
it is obvious that Islamic banks were less sensitive than conventional ones. These findings were found by several previous papers.
Using threshold panel regressions, we estimate the relationship between banks’ profitability, liquidity risk and credit risk and we
provide new evidence that the financial stress indices as threshold variables could affect these relations. And effectively, we found that
the relation between banks’ performance and risks in some cases is varied on reversed from threshold levels. But in most cases, it
maintains the same relationship. The implication of our findings is that some of specific banking factors have led to enhance or reduce
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profitability and the level risks. In addition, it supports previous studies concerning the impact of macroeconomic variables on both
Islamic and conventional banks. However, it serves to identify which types of contracts, used by Islamic banks have an influence on
profitability and risks. In addition, it examines the relation performance risks in Islamic and conventional banks using the financial
stress indices as threshold variables are considered as a key contributor of our study.
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Abstract- Calibration method is one of the way that can be used to analyze the relationship between invasive and non-invasive blood
glucose levels. The problems which often occur in the calibration method of blood glucose levels are multicollinearity and outliers.
One method that can be used to overcome this problem is the ridge robust-MM. This method is a combination of robust regression
with MM estimators that are robust to outliers and ridge regression to overcome multicollinearity. This study aimed to compare
modulation 0 to 90 and modulation 50 to 90 using the ridge robust-MM regression. The data used in this study were invasive and noninvasive blood glucose collected in 2019 and consisted of 74 respondents. The results show that modulation 0 to 90 had bigger
coefficient determination (R2) value and lower Root Mean Square Error (RMSE) value than modulation 50 to 90, which was 47.62%
and 5.71e-02 respectively. The RMSEP value of modulation 0 to 90 was 1.66e-01.
Index Terms- diabetes mellitus, non-invasive, calibration, ridge robust-MM regression.

I. INTRODUCTION
Poor lifestyle, can cause hyperglycemia. Hyperglycemia is a high level of blood sugar in the body. This condition can cause
someone stricken with Diabetes Mellitus (DM). Healthy lifestyle and early detection is needed as an effort to improve the DM.
Detection of blood sugar can be done by invasive and non-invasive method. The invasive method is done by injuring the limbs, this
way can cause discomfort for patients [1]. The non-invasive method can detection of blood sugar levels without injuring the patient.
The output of non-invasive method is spectrum of residual intensity on the time domain while the output of invasive method is the
result of laboratory tests conducted by Prodia. Residual intensity have 10 modulation, namely modulation 0 to 90. Modulation is the
lighting level setting on non-invasif method.
Calibration method is one of the way that can be used to analyze the relationship between invasive and non-invasive blood
glucose levels. The problem that often occurs in calibration modeling are multicollinearity and outliers. One method that can be used
to overcome this problem is the ridge robust-MM. This method is a combination of robust regression with MM estimators that are
robust to outliers and ridge regression that can overcome multicollinearity. This study aimed to compare modulation 0 to 90 and
modulation 50 to 90 using the ridge robust-MM regression.
II. LITERATURE REVIEW
A. Outliers
Outliers are values that are far different from the other values. The existence of outliers can cause various problems, one of which
is not fulfilling the normality assumption. [2] The existence of outliers will also change the conclusions made by researchers because
the parameter estimator values are biased. There are several methods and values used to detect outliers. The boxplot is one of the
method to see if there are outliers in the data. In addition, there are also outliers that can be seen based on the value of DfFITS,
Leverage Values, Cook's Distance, and DfBETA [3].
B. Multicollinearity
Multicollinearity means there is a linear relationship between some or all of the independent variables in the model [4].
Multicollinearity can only be found in multiple linear regression. Multicollinearity can be detected using the Variance Inflation Factor
(VIF) value [5].

𝑉𝐼𝐹(𝑗) =

1
(1−𝑅𝑗2 )

, 𝑗 = 1,2, … , 𝑘

when 𝑅𝑗2 is the coefficient of determination obtained from the independent variable (Xj) which is regressed with other independent
variables.
If there is multicollinearity, it will have the following effects:
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1. The partial coefficient of regression is not measured precisely, thus making the standard error value large.
2. Estimated ordinary least square parameters and standard deviations will be very sensitive to changes.
3. The confidence interval value of the regression coefficient will widen, so that it tends to accept H0 or there is no statistically
significant regression coefficient [6].
C. Robust Regression
The robust regression is a regression analysis method that is used when distribution of error is not normal or there is an outlier.
The robust regression can overcome data with outliers without eliminating the outliers [7]. Estimation methods in robust regression
include M (maximum likelyhood type) estimation, LTS (least trimmed squares) estimation, S (scale) estimation, and MM (method of
moment) estimation. This study used MM estimator which is a method that combines S estimation (estimation with high breakdown
point) and M estimation introduced by Yohai.
D. Ridge Regression
The ridge regression gives a biased estimate of regression coefficient by modifying the least squares method to get minimum
variance by adding a constant k for stabilizing the coefficient [8]. If value of k is 0 then βridge = βOLS and if value of k> 0, βridge is a
biased but more stable estimator. The modification is done by adding the bias constant k to the diagonal matrix XTX [9]. The
independent variable and the dependent variable in the ridge regression are transformed into a standard form (standardization). The
equation of ridge regression is:
̂ 𝑹𝒊𝒅𝒈𝒆 = (𝑿𝑻 𝑿 + 𝑘𝑰)−𝟏 𝑿𝑻 𝒀,
𝜷
𝑘>0
E. Ridge Robust Regression
The ridge robust MM is a combination of robust regression with MM estimators that are robust to outliers and ridge regression
that can overcome multicollinearity [10]. The result of ridge robust regression will be stable and resistant to outliers. The formula for
estimating the ridge robust regression parameter is as follows:
̂ 𝑹𝑹 = (𝑿𝑻 𝑿 + 𝑘𝑰)−𝟏 𝑿𝑻 𝑿𝜷
̂ 𝑹𝒐𝒃𝒖𝒔𝒕𝑴𝑴
𝜷
One of the ways to get the k value is use the method introduced by Hoerl, Kennard and Balwin in 1975. The formula for finding
the k value is:
𝑘=

2
̂𝑅𝑜𝑏𝑢𝑠𝑡𝑀𝑀
𝑝𝜎
̂′
̂
𝛽
RobustMM 𝛽RobustMM

III. DATA AND METHODOLOGY
A. Data
The data used in this study were invasive and non-invasive blood glucose collected in 2019. The data was collected at Tanah
Sereal District, Bogor City and consisted of 74 respondents. The independent variable was invasive blood glucose measurement from
laboratory tests conducted by Prodia and the dependent variable was non-invasive blood glucose measurement.
The tool of non-invasive measurement was designed with 5 replications. Each replications contains 10 modulation, namely
modulation 0 to 90. Modulation is the lighting level setting on non-invasif method. So, for modulation 0 to 90 had 50 independent
variables, because there were 10 modulations with 5 replications. Modulation 50 to 90 had 25 independent variables, because there
were 5 modulations with 5 replications.

B. Methods
The analysis procedure in this study were:
1. Testing outliers and multicollinearity.
2. Calculate the value of βMM using the robust-MM regression.
3. Calculate the value of k.
4. Calculate the value of βRR.
5. Measuring the goodness of the model using the values of R2, RMSE, and RMSEP.
6. Draw a conclusion.
IV. RESULT AND DISCUSSION
Data with modulation 0 to 90 had 50 variables while modulation 50 to 90 had 25 variables. Each modulation was centralized and
scaled, and divided into 2 parts namely training data (80%) and testing data (20%). The sampling was repeated 100 times.
A. Outliers and Multicollinearity
The highest blood glucose level was 614 mg/dL and the lowest glucose level was 69 mg/dL. [11] Blood glucose levels are divided
into three, normal (<100 mg/dL), pre-diabetes (≥100 mg/dL to <126 mg/dL) and diabetes (≥ 126 mg/dL). Thirty five respondents had
blood glucose levels below 100 mg/dL which were categorized as normal. While 11 respondents had blood glucose levels between
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100 mg/dL to 126 mg/dL which were categorized as prediabetes and the 28 respondents had blood glucose levels above 126 mg/dL
that were categorized as diabetes.
Outliers in this study was respondents 15, 28, 29, 33, 40, 48, 64, and 76 which had blood glucose levels 282 mg / dL, 274 mg / dL,
328 mg / dL, 258 mg / dL, 303 mg / dL, 319 mg / dL, 256 mg / dL, and 614 mg / dL respectively. Outliers in the data will make
mistakes, variance in the data, and intervals have a wider range [12]. In this study, outliers are still included in the analysis process
using robust methods to outliers.

Figure 1: Boxplot of Invasif Blood Glucose Levels
Detection of multicollinearity can use the VIF value of each independent variable. The VIF value of modulation 0 to 90 presented
in table 1 and the VIF value of modulation 50 to 90 presented in table 2. If the value of VIF is more than 1 then it is said that there is
low multicollinearity and if the value of VIF is more than 5 then there is a high multicollinearity [13]. Based of Table 1, all VIF values
were higher than 5, which means there was a high multicollinearity problem in modulation 0 to 90 and based of Table 2, almost all the
value of VIF for each independent variable were higher than 5 too. So, modulation 50 to 90 had high multicollinearity problem too.
Tabel 1: The VIF value of modulation 0 to 90
Variable

VIF Value

VIF Value

45.69

Variable
𝑋18

VIF Value

16.78

Variable
𝑋35

𝑋1
𝑋2

26.30

𝑋19

30.47

𝑋36

78.03

𝑋3

17.31

𝑋20

54.38

𝑋37

21.38

𝑋4

13.31

𝑋21

30.19

𝑋38

29.29

𝑋5

18.69

𝑋22

64.99

𝑋39

12.54

𝑋6

28.03

𝑋23

29.26

𝑋40

17.36

7.96

𝑋24

23.90

𝑋41

43.35

26.16

𝑋25

31.81

𝑋42

27.20

26.86

𝑋43

17.20

26.11

𝑋44

60.15

23.42

𝑋45

35.40

34.09

𝑋46

39.03

36.21

𝑋47

24.25

31.71

𝑋48

40.35

𝑋7
𝑋8
𝑋9
𝑋10
𝑋11
𝑋12

20.40
27.47
32.99
59.93

𝑋26
𝑋27
𝑋28
𝑋29

30.20

𝑋13

22.68

𝑋14

24.12

𝑋30
𝑋31

𝑋15

29.40

𝑋32

39.11

𝑋49

40.52

𝑋16

27.89

𝑋33

17.39

𝑋50

17.38

𝑋17

𝑋34
29.60
25.44
Tabel 2: The VIF value of modulation 50 to 90
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Variable

VIF Value

Variable

VIF Value

𝑋1

12.74

𝑋14

10.00

𝑋2

3.33

𝑋15

12.46

𝑋3

10.13

𝑋16

20.35

𝑋4

7.86

𝑋17

12.32

𝑋5

10.91

𝑋18

11.28

𝑋6

12.69

𝑋19

8.80

𝑋7

15.86

𝑋20

9.65

𝑋8

11.48

𝑋21

15.31

𝑋9

16.41

𝑋22

12.63

𝑋10

16.97

𝑋23

14.84

𝑋11

14.66

𝑋24

14.52

𝑋12

12.29

𝑋25

9.48

𝑋13

10.30

B. Ridge Robust-MM
After getting a parameter estimation of robust-MM regression, then this value is used to calculate the value of k. The value of k for
modulation 0 to 90 was 0.01. This k value is useful for stabilizing the estimator coefficient in ridge robust. The parameter estimation
of robust-MM regression and k value was used to estimate parameter of the ridge robust-MM. The Goodness of model was presented
in Table 3. The R2 values was 4.76e-01 or equal to 47.62%. This means that the variance of the dependent variable can be explained
47.62% by model, while the remaining 53.38% cannot be explained by model. The RMSE value was 5.71e-02 while the RMSEP
value was 1.66e-01.
Table 3: Goodness of model for modulation 0 to 90
Training Data

Statistics
Mean
Variance

Testing Data

R2

RMSE

RMSEP

4.76e-01
1.97e-02

5.71e-02
2.87e-04

1.66e-01
1.96e-03

The value of k for modulation 50 to 90 was 0.11. This k value is useful for stabilizing the estimator coefficient. The goodness of
model was presented in Table 4. Based Table 4, the R2 values was 1.99e-01 or equal to 19.88%. This means that the variance of the
dependent variable can be explained 19.88% by model, while the remaining 81.22% cannot be explained by model. The RMSE value
was 1.02e-01 while the RMSEP value was 1.19e-01.
Table 4: Goodness of model for modulation 50 to 90
Training Data

Statistics

R

Mean
Variance
V.

2

1.99e-01
5.10e-02

Testing Data

RMSE

RMSEP

1.02e-01
2.10e-04

1.19e-01
1.66e-03

CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions
The results of this study is modulation 0 to 90 had bigger coefficient determination (R2) value and lower Root Mean Square Error
(RMSE) value than modulation 50 to 90, which was 47.62% and 5.71e-02 respectively. The RMSEP value of modulation 0 to 90 was
1.66e-01.
B. Recommendations
This publication is licensed under Creative Commons Attribution CC BY.
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In future studies of non-invasive blood glucose levels, it is better to use modulation 0 to 90 in the analysis. Calibration modeling
using ridge robust regression can be used in future studies using the other parameter estimator.
REFERENCES
[1] Satria E, Wildian, “Rancang bangun alat ukur kadar gula darah non-invasif berbasis mikrokontroler AT89S51 dengan mengukur tingkat kekeruhan spesimen urine
menggunakan sensor Fotodioda”, Journal of Fisika Unand, 2013, pp. 40-47.
[2] Drapper NR and Smith H, Applied Regression Analysis, New York (US): John Wiley and Sons, Inc., 1998.
[3] Soemartini, Pencilan (Outlier), Bandung (ID): Universitas Padjajaran, 2007.
[4] Gujarati DN and Porter DC, Basics Econometrics, 5th ed, New York (US): McGraw-Hill/Irwin, 2009.
[5] Montgomery DC and Runger GC, Applied Statistics and Probability For Engineers, 5th ed, New York (US): John Wiley and Sons, Inc., 2011.
[6] Jolliffe IT, Principal Component Analysis, 2nd ed, New York (US): Springer-Verlag, 2002.
[7] Chen C, “Robust regression and outlier detection with the ROBUSTREG procedure. Statistics and Data Analysis”, North Carolina: SAS Institute, 2002, pp. 265-27.
[8] Mardikyan S and Cetin E, “Efficient choice of biasing constant for ridge regression”, Int. J. Contemp. Math. Sciences, 2008, pp. 527-536.
[9] Dereny M and Rashwan NI, “Solving multicollinierity problem using ridge regression models”, Int. J. Contemp. Math. Sciences, 2011, pp. 585-600.
[10] Samkar H and Alpu O, “Ridge regression based on some robust estimators”, Journal of Modern Applied Statistical Methodes, 2010, pp. 17.
[11] [ADA] American Diabetes Association (USA), “Diagnosis and classification of diabetes mellitus”, Diabetes Care, 2014, pp. 81-90.
[12] Ismah, Wigena AH, and Djuraidah A, “Pendekatan regresi kuadrat terkecil partial robust dalam model kalibrasi”. Statistics and Computing Forum, 2009, pp. 3441.
[13] Daoud IJ, “Multicollinierity and regression analysis”, Journal of Physics: Conf. Series 949, 2017.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102109

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

918

Comparing the Effect of Deforestation Result by NDVI
and SAVI
Ayuba Abubakar Fusami, Olivia Chidimma Nweze and Rekiya Hassan
Department of Surveying & Geo-informatics, Abubakar Tafawa Balewa University Bauchi, Nigeria
Corresponding Authors Email: fusamiabubakar@yahoo.com
DOI: 10.29322/IJSRP.10.06.2020.p102110
http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102110

Abstract- The surface reflectance indicated by vegetation obtained through remote sensing is distinct compared to other surface
bodies over a given scene. Utilising this distinct capability allows the detection of presence of vegetation. Normalise
Vegetation Index (NDVI) compares the total amount of visible red light absorbed with the amount of reflected nearinfrared light by a surface. Soil Adjusted Vegetation Index (SAVI) is somewhat similar to NDVI but adjusted by a factor ‘L’ to
correct for soil noise effects, which impact the results. Satellite imageries from Landsat data were used to determine the
deforestation areas and the results was compared for ascertaining the discrepancies produced by the two methods. Spectral
information contained in each of the bands defined by a band in an electromagnetic energy of interest was used for the energy level
required in the combination. Forest changes shows effectively that there exist similarity in their patterns of change measured with
both techniques but when the need to obtained actual areas of changes, one has to select the most appropriate technique. The result of
the comparism of forested area by the two methods shows similar pattern and behaviour, the net vegetation difference ranges from
+9.906% to +18.705%, forested area from +14.466% to 0.000% while open land, built –up and bare soil index cover shows decrease
over the years ranging from -13.343% in 1990 to - 2.321% in 2013 respectively. However NDVI shows lower area covered by
vegetation and forest compared to SAVI meaning that the total area affected by forest changes by the two methods is not in any way
the same.

Index Terms - Vegetation Index, Deforestation, NDVI and SAVI.

I.

INTRODUCTION

Deforestation is the removal of trees to make room for something besides forest, it occurs when forested area is cut and cleared to
make way for agriculture, grazing, bio-fuel, construction or manufacturing sites (Derouin, 2019). Deforestation can also be seen as the
conversion of forest land in to farms, ranches, or urban use; describing as illegal way of cutting down of forest trees for human
utilisation (Ever Green, 2020). Vasco et al., (2018) explained deforestation in terms of clearing land for agriculture (small and large
scale; food and cash crop production). Kanati and Alexander (2019) referred deforestation as the conversion of forested areas to nonforest land that is less bio-diverse ecosystems such as pasture, cropland, plantations, urban use, logged area or wetland without
sufficient restoration.
Nigeria as a developing country has most of its population relying on wood for fuel wood as a major source of energy for cooking,
industrial uses and other domestic use (Wada et al., 2019). In the world, forest has covered more than 30% of the Earth's land surface,
according World Wildlife Fund 2020. Wada et al., (2019) postulate that Nigeria is considered as one among highest in rate of
deforestation in the world: from the data gathered, the country lost 55.7% of its primary forests over a period of five (5) years and the
rate of forest change increased by 31.2% to 3.12% per annum (Wada et al., 2019). These forested areas can provide food, medicine
and fuel for more than a billion people (Derouin, 2019). A forest is a resource, and also large undeveloped land that can be
transformed to various human purposes (Lorena et al., 2015). Many areas that are not accessible in the past are now within reach due
to roads, dams, rails constructed through the dense forests.
The environment and eco-system play a vital role to human lives. Changes in forest area through bush burning, bio-fuel and well as
clearing thick forest in the name of agricultural land are major causes of deforestation (Lorena et al., 2015). These affect
biogeochemical circles changes on biodiversity, soil quality, runoff, erosion, sedimentation and climatic variation. The environmental
changes lead to significant dynamics over time. Human forces affect forest cover, the pace and magnitude determines the rate at
which the deforestation takes effect. Vasco et al., (2018) said that the scale of environmental deforestation is dependent on both
magnitude and timing in historical land use/cover not merely on snap shot of forest cover available that is directly observable today.
The impacts shrub/scrub of deforestation on vegetation, grasslands, forests, and agriculture includes lower production in agricultural
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output, lower grazing land, increase desertification, erosion and reduction in water retainage by soil. Rothrock (2019) asserts that zero
net deforestation on four big companies namely cattle, soy, palm oil and pulp and paper, in the supply chain are responsible for bulk
of the world’s deforestation. These will be affected by climate change, changes to human activities and the ecosystems (Rothrock,
2019). Projections of the changes in forest depend to some extent on rates of population and economic growth. Government policy
can directly affect the rate of deforestation through measures that ensure sustainability of the forest itself. Wada et al., (2019) said that
the problem of Nigerian deforestation results from bush burning, irregular logging, and rapid urban development, use of bio-fuel as
cooking fuel, soil erosion, agricultural activities and oil spillage. Kanati and Alexander (2019) said that forest depletion is among the
major environmental problems that threaten and have severe consequences on our environments, by decreasing both floral and faunal
species apart from giving more pressure to the forest dwellers that depend on them for survival in form of income and food
supplement.
Thus, decisions can be made on the type of plant for farmers to affect response to changing growing conditions and/or for
afforestation. However, household can be compelled to respond to policies of zoning or regulations (at national, state, county, or
municipal levels) by elevating their houses to reduce the impacts associated with more increased in deforestation. Rothrock (2019);
Juliano and Clarissa, (2019), said that resolution passed in response to evidence of risks associated to climate change and
deforestation accounted for 20% of the global greenhouse emissions worldwide. Finer and Mamani (2019) analyzed deforestation data
over Colombian Amazon to better understand its current trends, patterns and discovered a lost nearly 1.2 million acres (478,000
hectares) of forest between 2016 and 2018 of which 73% (860,000 acres) were primary forest. Vegetation cover is carbon reduction
options in urban areas where high densities are found in tropical forests (Jayme et al., 2019), with most of that carbon release by
automobiles, household fuel, industrial output/waste, and etc found in not soil alone, but also in vegetation, landfills, buildings
structures and etc. It absorbs the net sources of carbon from the atmosphere, and good source of oxygen to livestock. Muhammad
(2019) asserts that a lot of efforts were made to secure mountain forest functions and to counteract the negative impact of declining
forest often constrained by data uncertainty of factors contributing to deforestation. Brazilian Amazon (2019) reports that humans
internationally set fires largely for agricultural purpose every year to prepare land for pasture and cropland, it consequently spread
beyond their intended boundary and set forest fire causing damage to trees leading to deforestation.
The report on ‘Targeting Zero Deforestation’ also states that; some developing countries viewed that developed world, such as the
United States of America, enjoyed cutting down their forests centuries ago and benefited economically from it, hence it seems
hypocritical to deny other developing countries do the same, meaning the poor countries should not have to bear the cost of
preservation when the rich countries created the problem. Globalization is another root cause of deforestation (Jayme et al.,
2019), despite that there are some instances in which the impacts of globalization have promoted localized forest recovery. Vasco et
al., (2018) in his identification and assessment of the condition of forests says; is not easy to uniquely define the agents of
deforestation since different people have widely different views on what is contributing deforestation. Developing alternatives to
deforestation by adopting sustainable farming practices can restore back the lost forest, through replanting trees in cleared areas or by
simply allowing ecosystem regenerate forest over time (Lalisa et al., 2019). Brazilian Amazon (2019) reports on deforestation
highlighted some key solutions to sustainable forest management, these include;
i.

Reverse the worldwide loss of forest cover through sustainable management, including protection, restoration, afforestation
and reforestation efforts to prevent forest degradation, contributing to the global means in addressing climate change.

ii.

Enhance forest-based economic, social and environmental benefits towards improving the livelihoods of forest-dependent
societies.

iii.

Increasing area of forests protection worldwide, sustainable management of forest and forest products.

iv.

Mobilise new and additional resources from all sources for implementation of sustainable forest and straighten scientific,
technical cooperation and partnerships.

v.

Promote governance frameworks to implement sustainable forest management, including the United Nations forest
instrument to enhance the contribution of forest development.

vi.

Enhance cooperation, coordination on forest-related issues at all levels, within the United Nations system and across its
member on forests, as well as across sectors stakeholders.

The major aim of forest restoration is to return it to its original state before it was cleared (Kemen et al., 2019). This will quicken the
ecosystem so that it can start to naturally repair itself afterwards, wildlife will return, water systems will re-establish, carbon will be
restored as well as soil nutrients. Water content in the soil and atmospheric moisture can also improve the condition of living
organism living within the forest zones (Doug et al., 2014). Aforestation results in an improved environmental condition that supports
conservation (Doug et al., 2014). Appropriate and reliable monitoring frame work for deforestation through interpretation of satellite
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imagery provide a wide range of option in the identification of locations assessed to quantify the amount of area deforested (Lorena et
al., 2015), measured at the present time. The spectral reflectance behaviour across different bands measured by a given sensor
of satellite imagery, to check the presence of vegetation over a given scene by combining two of such bands that enhances
the contrast between the images, having high reflectance in vegetation and remaining aspects such as bare soil, manmade
structures, can be helpful in analysing the forest of a given area.

NDVI basically, works by mathematical ratio of comparing the amount of absorbed visible red light and the reflected
near-infrared light. The chlorophyll pigment in a plant absorbs most of the visible red light energy, while the cell
structure of a plant reflects most of the near-infrared light for photosynthetic activity and is commonly associated with
dense vegetation. This results in fewer reflectance observed in the red band and higher reflectance in the near-infrared
band. The SAVI is similar to NDVI, it has additional soil adjustment factor ‘L’ in NDVI equation correcting for soil noise
effects (soil color, soil moisture, soil variability across region, etc.), which affect the results. When a significant amount of
the soil surface is exposed to remote sensing energy, the soil reflectance can influence the NDVI values in the imagery. The Light that
was reflected from the soil has significant effect on NDVI values by changing the values. ‘L’ is a correction factor which ranges from
‘0’ for very high vegetation indexed cover to ‘1’ for very low vegetation index cover. A 0.5 value of ‘L’ is commonly used for
intermediate vegetation cover, for ‘L’ value equal to zero, SAVI becomes the same equation as NDVI. For this research ‘L’ was set at
0.5 assumed on moderate forest ground.

II.

STUDY AREA

Damaturu, the headquarters of Ngazaragamo emirate council is the state capital of Yobe State. It has a total area of 2,366 km² with a
population of 88,014 at the 2006 census, connected to trunk A3 highway. It is located at an approximate geographical Coordinates:
11° 44′ 40″ N 11° 57′ 40″ E. The vegetation is predominantly of the Sudan savannah type, with scattered trees, it is a Sahel savannah
zone consisting of sandy soils. There is little rainfall throughout year of about 649 mm on the average in a year. The average annual
temperature is 25.2 °C and a time zone of WAT (UTC+1). Figure 1.1 shows the map of the study area.

Figure 1.1 Map of Nigeria showing study area

III.

METHODOLOGY

Satellite images were acquired covering the scene of the study area from United States Geological Survey Agency (USGS) from
1988-2018. The study area was extracted by the mask of the shape file from the administrative boundary of the local government. The
extracted image of the study area were indexed into five classes through the use of normalise vegetation index (NDVI) and Soil
Adjusted Vegetation Index (SAVI) to obtain the zones/areas vegetation and forest area. Wada et al., (2019) adopted Normalize
difference vegetation index (NDVI) to classify and produce maps for quantifying the vegetation changes. Results from NDVI
calculation ranges from -1 to 1. Negative values indicate areas with water, marshy surfaces, manmade structures, rocks,
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clouds, snow; bare soil usually gives values that falls within 0.1- 0.2; while plants always have positive values ranging
between 0.2 and 1. For healthy, dense vegetation canopy, the values are above 0.5, meanwhile sparse vegetation have its
values ranging within 0.2 to 0.5. Generally, NDVI values between 0.2 and 0.4 are areas with sparse vegetation; 0.4 and
0.6 for moderate vegetation and anything above 0.6 indicates the highest possible density of green. The change in index
result gave in-depth information on how these techniques vary. NDVI is given by the relationship:
NDVI =

𝑵𝑰𝑹 −𝑹𝑬𝑫
𝑵𝑰𝑹+𝑹𝑬𝑫

However, SAVI index aimed at minimizing the soil brightness and its influence was expressed in mathematical
relationship given by:
SAVI =

𝑵𝑰𝑹 −𝑹𝑬𝑫
𝑵𝑰𝑹+𝑹𝑬𝑫+𝑳

∗ (1 + 𝐿)

Its values also range within -1 to 1 like NDVI, depending on the amount of green vegetation that is present in the area.
The imagery used are that of 1990, 1999, and 2013, the level of forest change between the selected years in terms of reduction or
increase in the index value was carried out and their significant changes where measured and analyzed.

IV.

RESULTS and DISCUSSION

The result from NDVI map showing indices in the selected study years of 1990, 1999 and 2013 are given in the figure 1.2a to 1.2c
respectively. The results indicate that there are differences in the forested land of the area across the years of the study considered.
From the map, green colour area represents vegetation area; beige colour represents built-up, bare soil and open land while pink show
the forested areas for the respective years. The second figure (Figure 1.2b) shows there was a great change in area covered by
vegetation which occurred between 1988 and 1999 with significant changes also in the forested area. The forest area was very small
compared to vegetation and open land, built-up and bare soil. In 1999 the forest area levelled pink has tremendous reduction in total
area covered, this may be as a result in increase in the demand of fuel wood by the forest inhabitants as population increase compared
to the previous years. And finally in figure 1.2c, the forested area was not even identified from the NDVI result implying
deforestation has actually taken place.

Figure 1.2a NDVI in 1990

Figure 1.2b NDVI in 1999;

Figure 1.3c NDVI in 2013

So also the SAVI index maps were presented in figure 1.3a to 1.3c. They have similar pattern with the findings of result shown by the
NDVI result above. A colour was varied in one variable to ensure contrast between the set of results, the index in the images with
only change in colour cover was open land, built-up and bare soil, represented by Jade colour. The forest area was also very small
compared to vegetation and open land, built-up and bare soil with reduction in total area covered, thus also showing deforestation has
actually taken place.
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Figure 1.3a SAVI in 1990

Figure 1.3b SAVI in 1999;
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Figure 1.3c SAVI in 2013

Analysing the total area covered by vegetation, open land and forest for the study period. Table 1.1, shows the total area covered by
each index for the NDVI map, forested land reduced from 98.176 km2 to 0 km2, Open Land, Built –up and Bare Soil increased from
887.213 km2 to 2046.135 km2 and vegetation reduced from 1380.189 km2 to 319.443 km2. It can be deduced that, there is a
significant change in the index cover from 1990 to 2013. For percentage of area covered by NDVI, Table 1.2, the forest area decrease
from 4.451 % in 1990 to 0.00 % in 2013, the vegetation cover also changes from 63.351% in 1990 to 13.503% in 2013, while the
open land, built-up and bare soil increase from 32.499% in 1990 to 86.497% in 2013.

Cover Type

Table 1.1 Total area covered by each NDVI index
1990 (km2)
1999 (km2)

Forested Land
Open Land, Built –up and Bare Soil
Vegetation
Total

Cover Type

98.l76
887.213
1380.189
2365.578

6.42
1571.542
787.616
2365.578

Table 1.2 Percentage of area covered by each NDVI index
1990 (%)
1999 (%)

Forested Land
Open Land, Built –up and Bare Soil
Vegetation
Total

4.15
32.499
63.351
100

0.271
66.433
33.295
100

2013 (km2)
0
2046.135
319.443
2365.578

2013 (%)
0
86.497
13.503
100

Table 1.3 shows the total area covered by each index for SAVI map, forested land reduced from 114.824 km2 to 0 km2, Open Land,
Built –up and Bare Soil increased from 718.806 km2 to 1998.634 km2 and vegetation reduced from 1531.948 km2 to 366.944 km2.
These indicate there is a change in the index cover from 1990 to 2013. Table 1.4 presents the percentage of area covered by each
SAVI index, so also the pattern of change by exhibit same characteristics as former, from Table 1.4, the forested area decrease from
4.854% to 0.00% while vegetation change from 64.759% in 1990 to 15.512% in 2013.

Cover Type

Table 1.3 Total area covered by each SAVI index
1990 (km2)
1999 (km2)

Forested Land
Open Land, Built –up and Bare Soil
Vegetation
Total

2013 (km2)

114.824
718.806
1531.948

7.704
1444.221
913.635

0
1998.634
366.944

2365.578

2365.56

2365.578
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Table 1.4 Percentage of area covered by each SAVI index
1990 (%)
1999 (%)

Cover Type
Forested Land
Open Land, Built –up and Bare Soil
Vegetation
Total

4.854
30.387
64.759
100

0.326
61.052
38.622
100

2013 (%)
0
84.488
15.512
100

The result of the percentage in the differences in index covered by NDVI and SAVI were presented in Table 1.5 and 1.6. From Table
1.5 the results, SAVI shows an appreciable area than NDVI in only vegetation index and forested areas for all the study period in
terms of the total area covered by the respective index giving positive difference. The total net area covered ranges from +1.284 km2
to +151.759 km2 for the study period. Negative difference was observed in the result of the index produced by Open Land, Built –up
and Bare Soil ranging from -47.501 km2 to -168.407 km2. For the percentage results, SAVI shows an appreciable percentage than
NDVI in vegetation index and forested areas for all the study period. So positive was observed. The index cover for open land, builtup and bare soil receive negative variations, this synonymous as inverse of proportionality curve. This is as a result of the value ‘L’
used in the formula for deducing the results. The net vegetation difference between two index maps varies from +9.906% to
+18.705% and from +14.466% to 0.000% for forested area as produced by the two different methods. The index cover for Open
Land, Built –up and Bare Soil shows decrease over the years and ranges from -13.343% in 1990 to -2.321% in 2013.

Table 1.5 Difference in cover area by NDVI and SAVI index
1990 (km2)
1999 (km2)

Cover Type
Forested Land
Open Land, Built –up and Bare Soil
Vegetation
Difference

Cover Type

16.611
-168.407
151.759
0

1.284
-127.321
126.019
0

Table 1.6 Difference in percentage of cover by NDVI and SAVI index
1990 (%)
1999 (%)

Forested Land
Open Land, Built –up and Bare Soil
Vegetation

14.466
-13.343
9.906

V.

16.667
-8.101
13.793

2013 (km2)
0
-47.501
47.501
0

2013 (%)
0
-2.321
18.705

CONCLUSION

From the results presented above, the comparism of results for forested area using NDVI and SAVI gave variation in total area
attributed to the forest zones, despite showing similar pattern and behaviour, but the differences in the forested area becomes a
problem. This implies that the total area affected by forest changes in NDVI and SAVI are not in any way the same. The study clearly
shows that there was a decrease in the forested area over the study period and it might has been affected by cutting down of trees, bio
fuel, agricultural land, built-up and etc. Population can also be major factor responsible for deforestation as increase in population can
extend family demand on agricultural land or building site for households (Lorena et al., 2015). Population is also a major factor
responsible for deforestation as increase in population can extend family demand on agricultural land or building site for households.
Measures on finding afforestation for a sustainable Environmental management should be made as government policy and
implemented for forest restoration and guard against land degradation. Forest changes shows effectively that there exist a similarity in
the pattern measured with both techniques, but when the need to obtained actual areas of changes, care must be taken to select the
most appropriate one.
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RECOMMENDATIONS

In view of the result analyzed, the study recommends the use of higher resolution imagery in determination of similar variation pattern
as it will enhances better index map. To recover lost forested areas, the following measures should be put in place:
(i)
Good policy that will lead to avoidance of further deforestation.
(ii)
Providing alternative energy source to bio-fuel consumption.
(iii)
Replacement of felled trees with another to regenerate the lost species.
(iv)
Improved agricultural practices.
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Abstract- This study conducted an evaluation of online learning
experience among students at Higher Education Institutions in
Tanzania. The research design used was the Cross Sectional
Survey Design. A total of 500 questionnaires were distributed to a
sample of 500 HEI students. Simple Random Sampling was used
and out of the 500 students who received the questionnaire a total
of 283 responded but only 276 responses were well attended to be
useful for the study. The data was then analyzed and the findings
presented using descriptive statistics. The main findings of the
study indicated that the students had a very positive attitude
towards online learning but they did not have a good learning
experience. This was due to the fact that they did not learn as much
as they do during face to face sessions. Main reasons for this
included high cost of internet, failure to self-manage, failure of
getting reliable internet access, luck of conducive learning
environment at home and failure to comprehend provided
materials. The main recommendation of the study was that online
learning should be complimented by face to face learning. Other
recommendations included the following, first purely online
learning for Tanzania should wait until at least more than 50% of
the country is covered by 3G or higher technologies. Secondly, to
enable successful online learning facilitators should be trained on
how to prepare and effectively facilitate online sessions. Lastly,
online learning should be introduced to students in basic computer
sessions so that they get used to the idea.

Index Terms- Online Learning, E-Learning, Higher Education,
COVID 19, Tanzania

I. INTRODUCTION

I

t is evident that life at the moment is not complete without the
use of digital or electronic technologies such as mobile phones,
smart phones, computers, laptops and others alike (GSMA, 2020).
Digital technologies have become main partners in social
economic development giving massive benefits for both
individuals and the society at large. The current trends indicate
that future jobs and other activities initially done manually are
believed to be in one way or the other related to digital
technologies (World Economic Forum, 2018). This does not leave
behind the education sector where learning is no longer needing a
physical class room, teachers and students but rather it is taking a
turn into using technology and anyone can learn from anywhere in

the world (Barakabitze et al, 2019). This learning setting is
referred to as e-learning or online learning (Lwoga, 2014).
Learning online is an option that is growing drastically with the
noticeable increase of digital devices and uses of the internet.
According to GSMA (2019a) on their report on the state of mobile
internet connectivity that looks into the changes from 2014 to
2018, 24% of the Sub Saharan Africa has mobile internet
connectivity of which 70% have access to the 3G network, internet
charges have gone down significantly and access to internet
enabled devices has increased (GSMA, 2019a).
Fortunate enough, Tanzania is seen to have significant
improvements in internet connectivity from 9% in 2014 to 15% in
2018 (GSMA, 2019 b). Furthermore, up to March 2020 there are
48 million mobile phone subscriptions and out of these around 27
million use the internet (TCRA, 2020). Although statistics show
improvements Tanzania still has a long way to go for the country
to enjoy full benefits brought by the Internet. With the available
connection, the education sector is making use of the internet in
various areas.
According to Chirwa (2018) on his study conducted at two
teachers training colleges assessing the use of the internet in
teaching, findings indicated that the internet is significantly used
for academic purposes most of which is by searching materials that
they can use in their studies. Furthermore, looking at the use of
internet in education a study was conducted by GSMA (2019c)
that looked into Mobile Industry Impact on the Sustainable
Development Goals. In this study findings revealed that Goal
number four that is Quality Education was the most improved
goals (GSMA, 2019c). Base on the data presented there are 1.4
billion subscribers in the world (Tanzania included) using their
phones to improve their education or that of their children
(GSMA, 2019c). This is enabled by benefits that come along with
online learning which includes the offering of a range of learning
resources, anytime, anywhere learning flexibilities and many more
(Pima et al, 2016).
As mentioned above, Tanzania has been enjoying the advantages
of online learning for several years. Although surrounded by many
challenges such as poor infrastructure and internet connection,
lack of facilities, lower level of awareness, lack of knowledge and
many more the situation seems to be improving day by day
(Lwoga, 2012). Many higher education institutions adapt online
learning as an addition to the normal face to face learning that is
most common (Mtebe, 2018). Online learning has never been seen
as a complete method to be used for learning. Though online
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learning comes with the flexibilities of learning out of campus or
school many HEI use it in Campus environment (Pima et al, 2016).
The use of online learning in HEI is different from other additional
learning platforms such as Shule Direct that was established to
compliment learning for secondary school students (Shule direct,
2020). It is a platform that can be used by any student thus
designed to be used in school and a non-school environment. Such
platforms as Shule direct have been very useful recently with
outbreak of Coronavirus disease famously known as Covid 19
when the world had to shift most of its activities online (WHO,
2020). Tanzania is not an exception since due to the pandemic
some organizations, schools and higher education institutions
(HEI) remained closed for undefined period of time (TBC, 2020).
A very good elaboration of this is the public statement given by
the Minister, President’s Office - Regional Administration and
Local Government in Tanzania Honorable Suleiman Jafo. The
statement announced the use of online platforms both synchronous
and asynchronous such as television, radio, youtube channels and
so on to offer lessons to students in primary and secondary schools
so that they can continue learning while at home (Tamisemi,
2020). Other evidences of increased online learning is witnessed
by the increased adverts on online short courses, online learning
resources, online past papers for secondary school students and
availability of sessions through Zoom, YouTube and other online
channels (Amstrong, 2020).
One of the most common platform used in this period is Zoom,
through data published by CNBC news channel the use of Zoom
platform for meetings and training sessions increased significantly
registering the highest revenue for the first time since its
establishment in 2011 (CNBC, 2020). Zoom also started special
free packages for schools that wish to use their platform to
continue educating students while at home (Zoom, 2019). For this
case, in some higher education institutions learning was suspended
but few such as the Institute of Accountancy Arusha in Tanzania
and Nairobi University in Kenya decided to continue using online
platforms (IAA, 2020 & UoN, 2020). This made it the first time
online learning was used as the only means of learning.
At the Institute of Accountancy Arusha (IAA) online learning
Management System (LMS) use started eight years ago (IAA,
2020). Before the pandemic the LMS was more of a compliment
to the conventional face to face learning system that is in place.
During the pandemic it became the main means of offering
knowledge to the students with an addition of other online learning
tools. Students from IAA just like students from other higher
learning Institutions in Tanzania are used to the face to face
learning system that has been used throughout the world for ages.
Due to the pandemic they had to suddenly shift to a new mode of
learning without much preparation physically and emotionally.
For this case this study aimed at evaluating higher education
students’ experience of complete online learning without the
support of face to face learning that they were used to before Covid
19 pandemic. It looked into the whole learning experience
considering four areas which are the learners, use of technology,
learning contents and the facilitators. After revealing the learners
experiences, recommendations were made so as to improve online
learning process as it is a learning mode to be considered in this
present technology era.
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II. LITERATURE REVIEW
State of ICT and Online Learning in Tanzania
Since the introduction of computers in Tanzania, it was seen that
the use of ICT applications will have a great contribution in the
social economic development efforts (URT, 2010). One of the
very important enablers of social economic development is
education as evidenced by being one of the seventeen United
Nations Sustainable Development Goals (UN, 2015). There are
basically two ways that can be used to deliver education in today’s
world. The first one is the most common face to face delivery
method and the second one is the virtual delivery using ICT
(GSMA, 2019 c). Virtual delivery is an education delivery method
that is growing with the improvements in internet provision
throughout the world. In Tanzania the journey towards virtual
education started many years ago through the establishment of the
ICT infrastructure, putting the ICT policy frame work in place and
offering basic ICT skills training (URT, 2010). These
developments came after the installation of the first computer in
Tanzania back in 1965 (Esselaar, 2013).
Compared to 1965 currently majority of Tanzanians have easy
access to computing devices such as desktop computers, laptops
and the largest majority have easy access to mobile devices such
as smartphones and tablets (Pima et al, 2016). Furthermore, the
government has made several efforts in improving the ICT sector
as planned in the current and previous ICT policies. One of these
improvements being making sure internet is available throughout
the country. This was done by among other things putting in place
the National ICT Broadband back bone that runs throughout the
country (Esselaar, 2013) and establishing the National Internet
Data Centre that has made hosting easy and cheap (URT, 2020).
The thinking of these improvements was way back in 2003 when
the first National ICT Policy was established and later reviewed in
2016 (URT, 2003 & URT, 2016). Apart from the anticipated
improvements, the policy also emphasizes the potentials of ICT in
various sectors including the education sector. It explains the
effectiveness of ICT in delivery of both formal and informal
education while addressing various challenges. The use of ICT in
education is also mentioned in the Higher Education Policy that
sees the need for distance education in order to maintain the
standard student to staff ratio as there is increased enrolment in
HEI (URT, 1999). The best way to implement distance education
is through the use of ICT in what is referred to as online learning.
Apart from online learning being an enabler for distance learning
in dealing with increased enrolments’ in HEI, it is also a useful
tool to share scarce resources such as human resource and learning
materials (Lwoga, 2014). Various programs mostly in secondary
schools are being implemented in Tanzania through the University
of Dar –es-salaam and other Government and non-government
Institutions (Mtebe, 2018). The Tanzania Secondary Schools elearning (TanSSE-L) system is one of the programs managed by
the University of Dar-es-salaam. It enables Secondary School
learning materials being shared through Moodle learning
management system. The system invites any one to learn having
two categories of users that is those in school and those out of
school (UDSM, 2020). Other available online learning and ICT
Infrastructure projects in Tanzania include ESchoolAfrica that
was piloted in Mbeya, this initiative was established to make ICT
resources available to schools and local communities as a means
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of fighting poverty and illiteracy in African youths. It worked with
school administrators and Governments to deliver fully equipped
computer laboratories, with broadband internet connectivity, a
school website and a database for e-administration and e-learning
(eSchools Africa, 2017).
Another one is Shule Direct that provides a platform for online
learning materials, these materials can be accessed by both in
school and out of school students (Shule Direct, 2020). HaloStudy
is another project managed by the University of Dar-es-salaam
under College of ICT that provides materials and infrastructure
support for schools (UDSM COICT, 2017) and lastly the
Universal Communication Services Access Fund that provides
infrastructure support for secondary schools and ICT skills
training (UCSAF, 2020). All of these projects concentrate on
Secondary School level with an exception of few such as the
Tanzania Education and Research Network (TERNET). TERNET
is a network of Tanzania higher education and research institutions
aiming at providing network infrastructure and associated services
for enabling sharing of education and research resources inside
and outside the country. It is a member based organ that allows
voluntary membership registration. One of its main objectives in
relation to online learning is the support of establishing the
infrastructure and sharing of teaching and learning resources
among its members. Currently the network has fifty eight (58)
members, 47 of whom are active and the remaining 11 are inactive
members (TERNET, 2020).
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materials and it is not in any way used in the official learning
process.
The literature above shows that for most higher education
institutions online learning is still an addition to the normal face to
face learning process. The only time that online learning has been
used as the only means of learning was during the COVID 19
pandemic. At this time online learning has been both synchronous
and asynchronous by students receiving real time and recorded
online lectures, assignments and discussion forums (IAA, 2020,
UoN, 2020). In addition, the Nairobi University went further by
approving and conducting online examinations (UoN, 2020,
Citizen Digital, 2020).
Theoretical Background
Various theories on acceptance and use of technology exists.
These theories have been used by various scholars in assessing the
acceptance and use of online learning in different contexts.
However, this study mainly focused on evaluating users
experience on online learning which brings about room for
improvements. The study focused on four areas which are the
learner, technology used, learning contents and the facilitator.
These areas where derived from an understanding of several
theories including the Technology Acceptance Model and the ELearning System Components.
Technology Acceptance Model

Online learning in Higher Education
According to the higher education policy of 1999 (URT, 1999),
higher education refers to the scope of knowledge and skills
impacted with in the tertiary level of education. There are two
levels of training institutions in higher education provision namely
academic full professional training (Universities) and
Intermediary professional education and training institutions (nonuniversities professional training institutions). This study
considered both levels as there is no much distinction between the
two (URT, 1999). Online learning experience for both higher
education institutions (Universities and non- universities) is
similar, Many HEI use online learning as a substitute to the normal
face to face learning method that is in place. According to the
study conducted by Mtebe & Raphael (2017) a critical review of
eLearning research trends in Tanzania it was noted that three of
the big HEI in Tanzania that is University of Dar-es-salaam, Open
University of Tanzania and Mzumbe University have programs
offered in a blended mode, that is they use both face to face and
learning management systems in course delivery.
A similar situation is seen at the Muhumbili University of Health
and Applied Sciences (MUHAS) as reported in the study titled
Critical Success Factors for Adoption of web-based learning
Management Systems in Tanzania conducted by Lwoga (2014).
The study revealed the used of online learning systems as a
compliment the already existing face to face system. Furthermore,
another study assessing the use of the internet in teaching and
learning was conducted by Chirwa (2018). The study focused on
two teacher training colleges in Tanzania and it revealed that the
use of the Internet at these colleges is on voluntary bases, that is
the internet is used by an individual in searching for learning

The Technology Acceptance Model (TAM) as developed by Davis
(1989) is an information systems theory that models how users
come to accept and use a technology. The actual system use is the
end-point where we want everyone to be able to be with
technology, so we have to form Behavioral Intention, which is a
factor that leads people to use the technology. The behavioral
intention (BI) is influenced by the attitude (A) which is the general
impression of the technology. Furthermore, According to the
model acceptance of technology depends on perceived usefulness
and ease of use that is built from behavior intention which is the
general impression of technology. In this study the respondents
have already accepted and are using online learning, the study is
measuring respondent experience after accepting and using the
technology. TAM was used to understand the learner and the
technology in accessing experience.

Figure 1: Technology Acceptance Model (TAM)
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E-Learning Systems Success Model
Table 1: Respondents Characteristics
The model was developed by Romi (2017) and presented in his
paper titled A Model for e-Learning Systems Success: Systems
Determinants and Performance. According to Romi (2017) elearning context can be divided into three that is the Individual,
the Institution and the environment determinants. The study
proposed a model for e-learning success, which incorporate eight
factors mainly, e-learning context that include individual,
institutional, and environmental determinates to e-learning
success. In addition to e-learning components which include
instructor, learner, course, and ICT. As well as the learner’s
performance that aims to measure e-learning success. The
proposed model was designed to integrate prior research in the
area of e-learning. Where it adds set of determinants to e-learning
Systems success and find out the best fit of e-learning system
components.

FIGURE 2: E-LEARNING SYSTEMS SUCCESS MODEL

III. RESEARCH METHODOLOGY
The research design used was the Cross Sectional Survey Design
that allows description of trends in large population (Saunders et
al, 2007). The trends could be in attitudes, opinion, behaviors and
so on. It involved questionnaire distribution to a sample of 500
HEI students. The questionnaire was in electronic form designed
using google form that allowed easy responding, capture and
analysis of data.
Involved students are pursuing various programs in different
levels in the academic year 2019/2020. Simple Random Sampling
a type of probability sampling was used to make sure every
member of the population had an equal chance of being selected
to be part of the sample (Kothari, 2004). Out of the 500 students
who received the questionnaire a total of 283 responded but only
276 responses were well attended to be useful for the study.

IV.

FINDINGS AND DISCUSSION

Respondents Demographic Characteristic
Respondents from the study were students from the Institute of
Accountancy Arusha 64.1% where male and the remaining 35.9
being female. Furthermore, a larger number of the respondents had
the age between 19 and 21 and very few of them where 18 and
below. Finally a greater number of the respondents that is 41.5%
where certificate students and the lowest that is 4% where Masters
Students.

Respondents Age groups
Parameter
Percentage
16 – 18
5.4
19 - 21
42.8
22 – 24
34.4
25 – 27
6.9
28 and above
10.5
Total
100
Respondents Gender
Parameter
Percentage
Male
64.1
Female
35.9
Total
100
Respondents Study Level
Parameter
Percentage
Certificate
41.5
Diploma
16.4
Bachelor
38.1
Masters
4
Total
100

After a thorough analysis of the findings in table 1 the study
generalized that participants of the study were a great
representation of the study population. The respondents age range
was a true representation of the reality as majority of students in
higher education institutions are with in 19 and 24 years of age.
Furthermore, the study revealed that male respondents dominated
the study. This relates directly with the fact that the number of
male students is higher than the number of female students.
Online Learning Experience
In order for online learning to take place four areas where
considered. These areas are the learner, the technology used, the
learning contents and the facilitator. The following is the response
as extracted from the questionnaires.
The Learners Learning Experiences.
In evaluating the learners’ online learning experience various
questions were asked and the following was the response.
The respondents were asked if they liked the idea of online
learning, 15.1% strongly agreed on this while 35.3% agreed. On
the other side 28.4% disagreed and strongly disagreed meaning
that they do not like the idea of online learning.
The willingness of participating on online learning was also
assessed and 45.9% of the respondents strongly agreed and agreed
that they were willing to participate while 26.7% disagreed and
strongly disagreed on the same.
It is also seen that a larger number of the respondents that is 41.8%
are motivated to participate in online learning while 32% strongly
disagreed and disagreed on being motivated to participate on
online learning.
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Learning more on online platform than in normal physical class
sessions was strongly agreed by only 7.6% of the respondents and
agreed by 17.8% while 51.4% of the respondents disagreed and
strongly disagreed.
The respondents were also questioned if online learning method
goes in line with their learning abilities and from the response only
9.5% strongly agreed on this and another 25.8% agreed. On the
other side a larger percent that is 38.6% strongly disagreed and
disagreed on online learning being in line with their learning
abilities.
The response on the satisfaction brought by time and place
flexibility with online learning was seen as follows. 32.1% showed
that they were satisfied by agreeing and strongly agreeing on the
said. Other 45.1% disagreed and strongly disagreed showing that
they were not satisfied with the time and place flexibility.
The respondent’s response on if they were comfortable with the
available interactions offered by online learning was that 30.3%
strongly agreed and agreed being comfortable but 41.9% which is
the majority strongly disagreed and disagreed on the same.
The response on online learning being more expensive than face
to face learning was as follows, 77.6% strongly agreed and agreed
that online learning is expensive while 12.3% strongly disagreed
and disagreed on it.
The response on being able to manage oneself in online learning
was also gathered, on this 32.1% strongly agreed and agreed that
they can manage themselves while 39.3% strongly disagreed and
disagreed meaning that they cannot manage themselves.
Table 2: Learners Learning Experience

like the idea of
online learning
Willing
to
participate in online
learning
Motivated to learn
online
learning more on
online platform than
in normal physical
class sessions
Online
learning
method goes in line
with my learning
abilities
Satisfied with time
and place flexibility
brought by learning
online
Comfortable with
the
available
interactions offered
by online learning
Online learning is
more
expensive
than face to face
learning
I
can
manage
myself in online
learning

SA
Perc
15.1

A
Perc
35.3

N
Perc
21.2

D
Perc
16.9

SD
Perc
11.5

Total
Perc
100

11.2

34.7

27.4

17.3

9.4

100

10.2

31.6

26.2

18.2

13.8

100

7.6

17.8

23.2

28.6

22.8

100

9.5

25.8

26.2

26.2

12.4

100

7.2

24.9

22.7

28.5

16.6

100

5.4

24.9

27.8

28.2

13.7

100

53.3

24.3

10.1

8.7

3.6

100

9

23.1

28.5

25.6

13.7

100

In this area the study was finding out the responders experience as
online learners. The data presented above shows that a larger

930

percent of the respondents like the idea of online learning, are
willing to learn online and are motivated to learn online. This is in
line with the fact that majority of the respondents are youth and
youth are the dominators in the technology world. This is similar
to what was reported by Sivalingam & Subbaiyan (2018) in their
study titled the modern technology are using education for
adolescents that revealed most adolescents use significant amount
of their time in online activities. This show that majority of the
responders had a positive attitude towards online learning despite
the fact that it came unexpectedly and was in a period surrounded
by much uncertainty and fear of life (Armstrong, 2020).
On the other hand despite the learners’ positive attitude towards
online learning, majority of the respondents strongly disagreed
and disagreed that they learn more online than on normal face to
face set up. This was justified by their further response that
showed online learning does not go in line with their learning
abilities meaning that they were not able to learn. Furthermore,
despite one of the advantages of online learning being time and
place flexibilities (Lwoga, 2014), respondents revealed that they
were not satisfied with the time and place flexibilities brought by
online learning. This was mostly because most of their homes do
not have a conducive learning environment and the people around
do not understand when they try and explain that they are learning
online. The general understanding in the community is that the
institute is closed so you are free and you have to assist with
activities at home.
Another hindrance of the learning process expressed by the
respondents was the fact that they were not comfortable with
interactions available with online learning as with this set up
students were learning while at home so whatever interaction that
was needed had to be online and not face to face. This was
different from what they are used to as students always depend on
face to face assistance from facilitators and fellow students.
Another aspect that was revealed to have hindered the learning
process was the high cost involved with online learning. This
made it difficult for some of the students to participate actively as
they did not have money to access the internet every time they
needed to. Based on data presented by the national bureau of
statistics and the world bank on average more than 14 million
Tanzanians lived below the national poverty line of tsh 49,320 (21
USD) per month while 26 million lived below tsh 4,402.3 (1.9
USD) per person per day international poverty line (world bank,
2018, NBS,2020). On the other hand cost of the internet as
presented by Cable platform, a platform that presents world wide
mobile data pricing shows on average in Tanzania 1 GB of data
cost Tsh 1,690 (cable, 2020). For a student to effectively learn
online he will need an average of 2 GBs per day this is on
asynchronous learning methods such as watching videos and
downloading text materials. More than that is needed when
attending synchronous sessions such as Zoom calls. Which means
if a student comes from the 14 million or 26 million then affording
internet for online learning becomes a challenge.
Finally as learners another reason that limited their ability to learn
more online was the fact that they did not have the ability to
manage themselves during this process. Online learning is a setup
that requires the learner to have high discipline in managing time
and the discipline to self-learning something that majority of youth
do not have. This characteristic of youth was also presented by
Morch et al, 2018 in the study Strategic Self- Management: the
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new youth challenge (Morch et al, 2018). Based on Tanzanian
culture, youth are used to the formal face to face education that
has a teacher or a lecturer behind the students back throughout the
learning process. Apart from the teachers and lecturers students
also depend on each other, some are not even confident of what
they are supposed to do until they witness colleagues in the class
doing the same.
Learners Experience on Technology Used
Respondents of the study were also asked on the experience they
had with the technologies used during the online learning during
Covid 19 pandemic break. More than one technology was used
hence respondents could select more than one. The response
showed that Moodle which is an online leaning management
system was the mostly used technology with 242 (86.4%)
respondents. The second was Whatsapp that had 180 (64.3%) of
the respondents. Then zoom had 139 (49.6%) users while Youtube
was 107 (38.2%) and lastly email had 43 (15.4%) users.
Of these technologies respondents were asked which one they
preferred more and the response was not very different as most
140 (50.4%) of them preferred to use Moodle, 67 (23.1 %)
preferred to use Whatsapp, 38 (13.7%) Preferred YouTube, while
zoom and email were the least preferred as only 28 (10.1%)
respondents opted for Zoom and remaining 5 (1.8%) went for
email.
On the other had the respondents experience in the use of
technology was as follows.
A larger percent of the respondents that is 49.8% disagreed and
strongly disagreed on having easy access to the internet while only
25.3% agreed and strongly agreed to have easy access to the
internet. Moreover, a different response was seen on the easy
access to digital devices as 42.8% agreed and strongly agreed on
having easy access to digital devices while 34.5% disagreed and
strongly disagreed on the same.
Majority of the respondents that is 57.9% agreed and strongly
agreed to have the required technical knowledge of using the
learning technologies while 21.2% disagreed and strongly
disagreed on having required knowledge of using the online
learning technologies.
Finally in assessing the experience of technology use, 41.8% of
the respondents disagreed and strongly disagreed on the easy
access to assistance when they experienced technical problems
while 34.6% strongly agreed and agreed to easily getting
assistance once they experienced technical problems.
Table 3: Learners Experience on Technology Used

Easy access to the
internet
Easy access to
learning devices eg
Laptop, smart phone
etc
Have the required
knowledge to use
the learning
technologies

SA
Perc
5.9

A
Perc
19.4

N
Perc
24.9

D
Perc
26.7

SD
Perc
23.1

Total
Perc
100

11.9

30.9

22.7

15.8

18.7

100

15.8

42.1

20.9

12.8

8.4

100

Easily get assistance
when experiencing
a technical problem

931

11.3

23.3

23.6

23.6

18.2

100

Based on the presented data the experience on the used
technologies was satisfactory although majority of the respondents
did not have easy access to the internet and did not easily get
assistance when the experienced technical challenges. Not easily
accessing the internet was expected challenge because despite the
improvements made so far, still access to the internet in Tanzania
is a challenge especially in semi urban and rural areas. Up to 2018
only 36% of the country was covered with 3G network (GSMA,
2018). This can also be linked to the number of internet users
verses the population whereby out of almost 58 million people
only approximately 27 million us the internet (NBS, 2020, TCRA,
2020). On the other hand with getting easy assistance when
experiencing technical problem was a possibility because the
Institute provided much assistance on problems faced in the use of
the learning management system Moodle and not much on the
other technologies used.
A larger percentage of the respondents also are seen to have
knowledge on how to use the learning technologies, this is so
because the Institute has often been offering training sessions on
how to use Moodle as it is seen to be the highly technology used.
Also for the secondly highly used technology that is Whatsapp
learners are seen to have the required knowledge to use it as it is
one of the most used social media platforms in Tanzania supported
by the fact that in Tanzania the highest use of the internet is on
social media (GSMA, 2018). Other platforms especially zoom
were new for many respondents but they could learn and use them
easily.
Learners Experience on the Learning Contents
The response show that majority of the respondents that is 44.1%
received the expected learning contents. Although this is the case
based on the number of respondents for the strongly agreed and
agreed the number of respondents who remained neutral that is
37.2% remains significant. Furthermore, majority of the
respondents that is 36.8% experienced that the learning materials
were well organized although a significant of them that is 29.1%
showed that they were neutral in the same. In addition a large
number of the respondents that is 39.6% remain neutral when
asked if they could easily comprehend the learning materials
provided while a significant number that is 30.8% disagreed and
strongly disagreed on the same.
Based on the learning contents 50.2% of the respondents had a
strong opinion that online learning should be complimented by
face to face learning while 18.9% disagreed and strongly disagreed
and lastly 30.9% of the respondents remained neutral on this.
Table 4: Learners Experience on the Learning Contents

We were provided
with the expected
learning contents
Learning materials
are well organized

SA
Perc
5.8

A
Perc
38.3

N
Perc
37.2

D
Perc
13.1

SD
Perc
5.5

Total
Perc
100

9.5

27.3

29.1

20.4

13.8

100
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You can easily
comprehend the
learning materials
provided
Face to face delivery
should complement
online learning

5.5

24.1

39.6

20.9

9.9

100

14.2

36

30.9

12.4

6.5

100

Although a larger number of the respondents agreed that they were
provided with expected learning contents and that the materials
were well organized the data presented above, show a significant
number of the respondents did not know what to expect in respect
to the learning contents and they did not know if the learning
materials were well organized. Furthermore, a large percent of the
respondents remained neutral when asked if they could
comprehend the learning materials provided. Finally a larger
percent of the respondents agreed that face to face delivery should
complement online learning which means that they are not ready
to go for fully online learning mode.
Learners Experience on the Facilitators
Based on the response 52.6% of respondents agreed and strongly
agreed that facilitators’ knowledge on online platforms affects
efficiency of the learning process while 18.9% strongly disagreed
and disagreed on the same. Moreover, 35.0% of the respondents
strongly disagreed and disagreed on facilitators being easily
approachable while 33.9% agreed and strongly agreed that
facilitators were easily accessible. Lastly 46% of the respondent’s
strongly agreed and agreed that facilitators provided sufficient
learning resources while 25.9% disagreed and strongly disagreed
on the same.
Table 5: Learners Experience on the Facilitators

Facilitators knowledge
on online platforms
affects efficiency of
the learning process
Facilitators are easily
approachable
Facilitators provide
sufficient learning
resources

SA
Perc
16.7

A
Perc
35.9

N
Perc
28.5

D
Perc
14.8

SD
Perc
4.1

Total
Perc
100

5.1

28.8

31

24.8

10.2

100

11.7

34.3

28.1

15.7

10.2

100

932

V.

CONCLUSION

The study focused on evaluating students experience on online
learning as the only means of learning during lockdown due to
Covid 19 pandemic. The focus was on the learner’s individual
experience, experience on the technologies used, experience on
the learning contents as well as the facilitators of the online
learning. The study findings indicated that the students had a very
positive attitude towards online learning but did not have a good
experience as many revealed that they did not learn much during
online learning in comparison with the way they learn in face to
face settings. Reasons for this being firstly they did not like the
time and place flexibility brought by online learning and also they
were not comfortable with online interactions with facilitators and
fellow students. Further, high cost of internet and failure to
manage themselves was a hindrance. In addition they had a lot of
personal and surrounding distractions that hindered the smooth
learning process and they did not have easy access to the internet
and most of them could not comprehend the learning materials.
Lastly facilitators’ knowledge of the online platforms affected the
learning process.
To conclude the matter they generally commented that purely
online learning in Tanzania is still a challenge hence online
learning should be supplemented by face to face learning.

VI.

RECOMMENDATION

The following are recommendation from this study
Firstly, purely online learning should be considered once more
than 50% of the country is covered by 3G or higher internet
technologies. Secondly, the cost of internet should be lowered,
internet service providers should have special rates for online
learning that can be accessed anywhere and not only at HEI
premises. Thirdly, since the world is moving towards online
learning, an introduction to it should be made in basic computer
lessons (for those schools that are fortunate to study computer)
conducted from primary schools to HEI. Fourthly, facilitators
should be trained on how to prepare and effectively facilitate
online sessions.
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Abstract: Choice of a place for delivery is important because this prevents maternal death, in support of Sustainable
Development Goals (SDG). In Kenya, according to KDHS (2014) 62% of the women chose a health facility as a place, 38%
chose to deliver at home, while in Laikipia County 48.8% were seen to choose to deliver at home. The specific objectives were
assessing the demographic cultural and the facility determinants of choice of a place for delivery. A descriptive cross-sectional
research design is what the study adopted. A systematic random sampling technique was done among a calculated sample of 265
clients who met the inclusion criterion. Statistical Program for Social Sciences (SPSS) version 20 software package was used for
the analysis. Chi square test was used to establish the association. The major findings were that 60.0 %( n=160) of the
respondents delivered in a government hospital, 25.7 %( n=68) in a private hospital while 14.0 %( n=37) had their delivery at
home. The significant demographic determinants to this, were age, (p-value, χ2 =56.941, df=6, p<0.001) and education (p-value,
χ2 =77.177, df=6, p<0.001). Marital status (p-value,χ2 =13.083, df=8, p=0.109), and respondents occupation(p-value ,χ2 =19.764,
df=10, p=0.032) were not. Cultural determinants of Ethnicity, had 69.81% (n=185) of the respondents coming from the kikuyu
community, 7.92% (n=21) from Samburu community, 6.04% (n=16) from Turkana community 6.42% (n=17) Kalenjin. Husbands
and elderly women influenced where respondents to choose for delivery. The health facility determinants, where 62.6% (n=166)
of the respondents covered a distance< 5KM, 37.4% (n=99) covered >5km which 78% of those who delivered at home covered.
This however, was not statistically, significant, (p-value, (χ2 =37.978, df=2, p<0.001), although that the likelihood to choose to
deliver at home increased with the likelihood of residing a distance of >5KM away from a health facility. Preference of company
specifically spouse and mother (86%), was significant; (p-value, χ2 =24.886, df=6, p<0.001).In conclusion, the null hypotheses
were rejected. The study recommends accelerated health education on importance of hospital delivery using strategies responsive
and sensitive to specific communities in the county, as well as encouraging education and economic empowerment of men and
women. The hospital staffs may consider allowing preferred birth companions within the hospital setup, ensure short waiting time
for clients and have strategies that would allow more interactions between health workers and clients before and during labor and
delivery.
Key Words; demographic determinants, cultural determinants, health facility related determinants, choice of a place for delivery

INTRODUCTION
Choice of a place for delivery is a fundamental principle in midwifery in which clients and midwives engage in a collaborative
decision-making process. Birth settings and experience creates an everlasting impression among women even in situations of a
normal birth physiology (Budin, 2013). To accelerate the decline of maternal mortality rate (MMR), there must be access to and
also ability to use quality care during pregnancy and childbirth (WHO, 2016).
In the United States, clients chose to give birth where majority of births occurs. Living in shelters, streets or the under housed
clients in Ontario are social determinants affecting choice of a place to deliver (Midwives Association of Ontario, 2016). The
reason that babies are first taken to a sterile steaming nursery and feeding is allowed on a four-hour schedule in the US, affects
women’s decision about choice of a place where to deliver. In addition, women chose to have their babies outside traditional
hospital settings due to the almost normalized routine interventions observed in the hospitals (Budin,2013).
In Africa, women in the community are available to support their pregnant counterparts during labour and delivery, with breast
feeding and bonding is allowed immediately; as compared to United States where home births are about 2% (Budin, 2013). A
study done in Zambia to explore the role of traditional birth attendants in home deliveries revealed that only those clients who
were identified by nurses as at risk of or had developed complications of pregnancy during the antenatal care (ANC) in their
previous deliveries were likely to choose to deliver under skilled attendance, the rest would choose unskilled attendance
(Sialubanje, Massar& Ruiter, 2015).
In East Africa, Tanzania, a study done revealed how community level characteristics influenced women to utilize health facilities
as their place to deliver. In this case, the strategies used were integrated person to person interactions of women in the community
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as well as within family units so as to promote facility deliveries (Levira, 2014).In Kenya, where haemorrhage contributes to
34%of all maternal deaths(Ministry of Health, Kenya, 2016),62% of births were attended by a skilled provider probably at the
hospital, 48% were attended at home by unskilled attendants(KDHS, 2014), despite the fact that government maternity services
are affordable and the assumption is that most clients would choose to deliver in the government public hospitals.
Choice of a place to deliver is important and should be planned earlier during antenatal period by the skilled health worker and
the client. This is because pregnant women are at risk of developing obstetric complications during childbirth, some of which are
fatal, and which are better managed in a health facility with skilled attendance; this prevents maternal deaths, a target of
millennium sustainable goals.
The aim of this study is to assess the determinants of choice of a place for delivery among women age 18-49 years attending
postnatal clinic at Nyahururu Hospital, one of the two Referral Hospitals in Laikipia County, the other being Nanyuki Hospital,
especially in this era of free maternity services in the country.
Problem Statement
In Kenya, the Demographic Health Survey of 2014 reported 48% home births. The Rift Valley Region that hosts Laikipia County,
the target area for this study had 48.8% births that happened at home (KDHS, 2014). This is a significantly high rate of home
deliveries, which mostly happens under unskilled attendance. Choice of a home birth should be under a skilled provider and
within a system that supports a rapid achievable transition to a hospital if necessary, as well as support and respect for families’
rights to an informed choice of their birth setting (National Peri-natal Association, 2008).Laikipia County, an area with scarcity of
resources since most of it is in the Arid and Semi-Arid Land(ASAL) zone is contributing to poor maternal health indicators in the
Rift Valley Region, as the Demographic Health Survey of 2014 revealed. This is despite the fact that the area has providers of
ANC services; health workers who are trained and qualified to provide maternity and delivery services. There is however a
paradox when it comes to the documented uptake of both ANC and skilled delivery services among women in the area. Most
(37.4%) deliveries which occurred at home were assisted by friends and relatives and a few (5.5%) were assisted by Traditional
Birth Attendants (TBA’s) (KDHS, 2014. Kenya being a diverse country it is important to have every region’s unique cultural
characteristics explored in depth, especially the effects of demographic, cultural and the health facilities determinants to choice of
a place for delivery. This study proposes to achieve this goal.
Theoretical Framework
The framework for this study was one, Health belief model, which is a psychological model first developed in the 1950s by
Hochbaum, Rosenstock and Kegel. These were psychologists working in the United States of America. This model explains and
predicts health behaviour based on the value that a person raises on their particular goals. This is why some people will take
specific care to achieve a safe delivery at the health facilities while others will not. The individual perception and beliefs about the
dangers associated with delivery will influence their choice of a place of delivery among women aged 18-49 years. The clients
who have safety as their value are likely to choose to deliver with skilled attendance. This can be a public health facility or a
private health facility. The modifying factors considered here based on this model are the previous exposure and experiences at
the health facility which will determine whether the mother would still choose that facility a second time. Adequate privacy, as
the perceived benefit of being attended in a private health care compared to the County Hospital and lack of adequate privacy as
the perceived barrier preventing the client from accessing skilled care are viewed as likely determinants of how women chose of a
place of delivery.
Cultural Determinants of Choice
Culture is known to highly influence health and human service delivery programs. With cultural competency, the knowledge of
individuals and groups of people is achieved and integrated to develop specific policies and practices which can then be applied
into each cultural setting appropriately (Vista Nursing Continuing Education, 2017).
The findings of one of the studies done in India by Puthuchira on social demoghraphic influences towards choosing a placeto
deliver among women of Taminaladu State of India, revealed that more than a half of those who did not deliver at the facility
were restricted by their family members (Puthuchira, Kulasekalan & Taminaladu 2014).
In Accra, Ghana, a study doneDako-Gyeke, Aikins, Aryeetey, Mccough, & Adongo(2014) found out that the local residents’
interpretations about pregnancy-affected women’s health seeking behaviour in that there were always associated high levels of
anxieties rooted in cultural beliefs concerning pregnant women. This resulted in multiple choices of care among pregnant women
which include the herbalists, TBA’s and those giving spiritual care that interrupted the continued use of skilled care among
pregnant women. Local understanding of disease aetiology therefore influenced decision making about place to deliver.
It is expected therefore that when a skilled attendant is culturally competent, they can effectively establish helping relationships,
they can engage clients at individual level and this improves the quality of service that is provided to the mother during, labour
and delivery. Core capacities of warmth, empathy and genuineness, which are fundamental expectations of every skilled
attendant, are determinants to achieve cultural competence. Practitioners are seen to acquire behaviours that concur with cultural
expectations and have expected skills and moral responsibility. They can then be seen to be exemplifying cultural competency, as
well as affirming existing cultural differences among their clients Vista Continuing Education, (2002-2017). Ethnicity has been
described to play a role of influence to women’s choice of a place to deliver (Sakeahet al., 2014).
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Health Facility Determinants
Skilled deliveries according to the WHO guidelines are given by skilled attendants who are trained doctors, midwives or nurses.
These professionals are equipped with skills to manage pregnancies, childbirth, immediate postnatal period as well as managing
emergencies and complications WHO, 2004.
In the UK, high technology in the hospital labour wards influence women’s preference to the hospital delivery. The clients who
avoided hospital births cite the risks posed by hospital to natural births such as the routine medical interventions. Furthermore,
some clients cited lack of privacy at a vulnerable time as a reason for avoiding to birth in a hospital (Coxon K, 2014). A study
carried out in Yemen revealed that majority of the women chose home as a place to deliver despite acknowledging the importance
of their medical needs because of fear of bad experience of the institutional delivery. This included being forced to deliver lying
on their back, attitude of superiority on the part of health providers, lack of authority during birth, inability to have questions
answered and separation of baby and mother at the health facility (Abebe, Berhane, & Girma, 2012).
Developing countries; according to Karkee, Binns and Lee (2013) have lack of access and no availability of services as
determinant of choice of a place to deliver. Quality care access is an explanation of the existing disparities concerning choice to
use skilled attendance. This is better explained in terms of how best health personnel are equipped in terms of skills, facilities and
functional referral systems (Karkee, Lee, & Khanal, 2014).
In a study carried out in Zambia by Sialubanjeet al., (2015), client’s attitude towards the health provider and their previous
experiences were found to be significant factors influencing client’s choice of giving birth at home even with unskilled assistance.
The researchers found out those clients’ preferred unskilled but friendly and available relatives or friends to the unfriendly trained
attendants. The clients were happy that their birth attendants did not abandon them and their babies even after delivery.
Kenya is committed to give mothers, girls and children acceptable, maternal and neonatal health services through a national
health framework by addressing key bottlenecks in service delivery in order to enhance quality of care, and integrating existing
services with innovative approaches. The county government has an obligation to ensure capacity building and equitable
distribution of health workers, as well as efficiently using resources to ensure universal health coverage (Ministry of Health,
2016).Findings in a study done by Gitimuet al. (2015) on what determines skilled attendance as a choice by women in Makueni
County, Kenya, differed with Sakeahet al.,(2014) findings, as a distance of more than six kilometres was found to have influenced
the likelihood of choosing unskilled attendance. This is probably because of the terrain as the region is quite hilly. This distance
barrier was even stronger when there was no transport such as ambulances to carry pregnant women in times of need (Gitimu, et
al., 2015).

METHODOLOGY
A descriptive cross-sectional research design is what the study adopted at the Nyahururu Hospital postnatal clinic where
quantitative data collection was done. This enabled the researcher to examine how different variables stated in the study
interrelated and informed the recommendations of this study (Mugenda & Mugenda, 2003).
Women within reproductive age, and who are aged 18-49 years who reside in Laikipia County were targeted. Purposive sampling
was used to sample Nyahururu County Hospital Post-natal clinic. Assessment of sampled clients for their eligibility and obtaining
an informed consent preceded the interview. The client who failed the inclusion test was dropped and the next one taken. The first
client to arrive for the service who met the inclusion criteria was termed as the first respondent of the day during the period of
interview.
The sampling size determination used Fishers formula.
n=Z2 p (1-p)/d2
Questionnaires were used to collect the data. Statistical Package for Social Science (SPSS) version 20 was used for analysing the
data to generate descriptive statistics in form of frequencies, percentages and means. Presentations were done using percentage
and frequency tables, bar graphs and pie charts. Chi square was used and the levels of association between variables (independent
versus dependent) demonstrated.

RESEARCH FINDINGS
Demographic determinants
On age, the study found the modal class that is (62.6%, n=166) of women bearing children was between 21 and 30 years of age
among those targeted. There was a significant association between age of women and choice of place of delivery. (χ2 =56.941,
df=6, p<0.001) Tis agrees findings from a study done in Makueni where also Most mothers aged between 25 and 34 years
(81.5%) delivered in a hospital or health facility (p<0.001) (Nduku, 2015).
On education levels majority (94.3%,n=250) of expectant women had education meaning most women attending the Postnatal
Clinic at Nyahururu Hospital are fairly educated and they preferred hospitals as a choice of a place to deliver unlike their
uneducated counterparts who preferred home. The association found enough evidence to suggest a significant association between
education and place of delivery. (χ2 =77.177, df=6, p<0.001) This finding agree with a study done in Accra, Ghana, by DakoGyeke et.al,which found out that local understanding of disease aetiology influenced decision making about place to deliver. The
findings also agree with Luthra (2015) whose study found that mothers with primary education are able to take better care of their
children and are likely to seek medical care, when compared to those without schooling. In Kenya, husband’s education is
associated with increased skilled attendance (KDHS, 2014). This therefore means it is good for mothers that they have basic
education.
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The study revealed that majority (80.8%, n=214) of children bearing mothers have husbands. Since the value, (χ2 =13.083, df=8,
p=0.109) is greater than the chosen value of significance (p=0.05), there is not enough evidence to suggest a significant
association between marital status and choice of place for delivery. In this study husbands have been shown to be very significant
in decision making during labor and delivery. These findings agree with a descriptive survey on women’s perception towards
husbands’ support at pregnancy, labor and delivery in selected hospitals in Ogun State in Nigeria which revealed that
96.5% of all the participants agreed that husbands are supportive during the phases that an expectant woman goes through and in
which 86.5% said that their husbands support made pregnancy less stressful while 94.5% were of the opinion that husbands’
provide emotional security(Mosunmola, Adekunbi , & Foluso, 2014). This suggests that most women in the study area could be
getting support from their husbands that might be improving their experience during pregnancy.
The study showed majority, (80.7% n=214) of the women attending Postnatal had conceived between one and three times while
among the rest (31%, n=83) had conceived once and 10.6%, n=28 had conceived more than 4 times. In addition, most (98.1%,
n=260) of the respondents in the area of study had given birth to live children. The results indicate that the mean between the
numbers of times of conceived, given birth and number of live births ranges between 2.32 and 2.45 which is narrow range. It
suggests a low difference between number of times of conception and number of live births, which would suggest further that the
women are able to conceive and carry a pregnancy to term. A review into past studies show nulliparous women (that is women
having no previous births) are at higher risk for adverse birth outcomes than multiparous women (that is women having had at
least one previous birth). The study concluded that differences in rates of adverse outcomes between nulliparous and multiparous
women were partially linked to higher-risk women not having subsequent live birth. (Miranda, Edwards, & Myers, 2011).
Collaborating with findings in this study implies that women giving birth first time had delivery done at a health facility. (χ2
=60.246, df=12, p<0.001, hospital deliveries therefore were more common in women with fewer number of conceptions).
The study further revealed that the majority of expectant women never needed permission from their family members and
relatives in order to have delivery done at a hospital. This implies that there is high freedom among the expectant mothers that
would make a choice to deliver at the hospital be solely left to the women. This implies that a woman’s choice of where to deliver
could be influenced by the extent to which they depend on others. The community’s belief on the person who influences choice of
place of delivery was not significantly associated with choice of place for delivery (χ2 =7.104, df=8, p=0.525).
Cultural determinants
The study revealed that majority (69.81%, n=185) of the respondents were from the kikuyu community. Other significantly
represented communities included Samburu community (7.92%,n=21), Turkana (6.04%,n=16) and Kalenjin (6.42%, n=17).
The study did a cross tabulation between communities and choice of a place for delivery Majority (n=127) of respondents from
Kikuyu community delivered at the hospital while majority (n=13) of respondents from Turkana community delivered at home. In
addition, majority(n=14) respondents from Samburu Community delivered at home while an equal delivered either at a private
hospital or at a public hospital. Among all (n=37) home deliveries from this study, majority, (73%), were from Samburu and
Turkana communities, meaning that ethnicity in this study was a determinant to the choice of a place to deliver. Since p-value (χ2
=132.805, df=8, p<0.001) is less than the chosen value of significance (p=0.05), there is enough evidence to suggest a significant
association between respondents’ ethnicity and choice of place of delivery. These findings agree with the one of a study done in
Accra, Ghana, where researchers in their study had cited ethnicity to be playing a role of influence to women’s choice of a place
for delivery. (Sakeahet al., 2014).
The study further revealed that a large number of the respondents do not believe that birth complications and associated deaths are
brought by bad spirits. In addition, the study further revealed that most women attending Postnatal Clinic are predominantly
Christians with less of other religion including Muslims. Christianity is the most prevalent religion in the area and could thus be
regarded as the most influential religion among the respondents. Since the associations found p-value (χ2 =14.322, df=4, p=0.516)
is greater than the chosen value of significance (p=0.05), there is not enough evidence to suggest a significant association between
the religion of the respondents and choice of place for delivery.
These findings disagrees with findings of an inductive qualitative study done among post-partum women in Ghana and which
focused on religious beliefs and practices in pregnancy and labor. The study found out that health care givers during delivery
should support women to exercise their religious beliefs and practices (Aziato , Odai , & Omenyo, 2016). The findings of this
study are closely related to a study done by (Song , et al., 2016) that explores factors which may influence hospital delivery from
multiple perspectives in the Butuo and Daofu counties of China, and which revealed that women in Butuo County that follow
Animism religion refuse to visit hospitals for delivery. However, the main cultural determinant of choice of a place for delivery in
the study quoted was the view that childbirth should not be watched by strangers, thus home delivery was safe and more
acceptable, which is not agreeing with the findings of this this study because only a few respondents and from particular
communities chose home as a place for delivery.
The study revealed that birth positions at home were not more comfortable than those at the hospital. This implies that birth
position may not be a determining factor for women who opt to deliver at home. The study findings disagrees another study that
examined the labor experiences of women in relation to the birth position which revealed that the most important factor
influencing choice of positions to be the woman’s preference. However, being in a position to choose own birthing position is a
contributor to a woman’s sense of control during the delivery experience, and her perception about choice of a place for delivery
(Virtual Medical Centre , 2011).
The study further revealed that majority disagreed that women with normal pregnancy do not need to go to hospital. This suggests
that perception about whether a pregnancy is normal does not influence women to deliver at the hospital or not. In addition,
majority of the respondents disagreed that mothers with normal pregnancy during ANC did not develop complications during
labor. This suggests that the respondents were aware that mothers with normal pregnancy during ANC could develop
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complications during labor. It further suggests that choice to deliver at the hospital could not be decided upon based on whether
the pregnancy was normal or not. This however disagrees with a study in Malawi that showed that perceived health risk
influenced the clients’ choice of place to deliver (Roberts, et al., 2015).
Responses from this study finding revealed that husbands and elderly women were the main influencers of the decision of
women’s place for delivery in this community. The associations findings further suggest that since p-value (χ2 =24.886, df=6,
p<0.001) is less than the chosen value of significance (p=0.05), there is enough evidence to suggest a significant association
between preference of company during labor and choice of place for delivery. Therefore, any intervention towards change of
behavior as regarding where women delivers cannot ignore the husbands and the elderly women. Results from a cross tabulation
shows that out of the 37 respondent who chose to deliver at home, majority (78%), had their husbands and elderly women
influencing their decision to deliver at home. These findings agree with a descriptive survey on women’s perception towards
husbands’ support at pregnancy, labor and delivery in selected hospitals in Ogun State in Nigeria which revealed that 96.5%
of all the participants agreed that husbands are supportive. This shows a large number of expectant women would prefer their
spouses and mothers be present during delivery.
Facilities Related Determinants
The study revealed that a huge number of women delivering at the hospital are from Nyahururu town and its environs. A cross
tabulation from this study on the distance of < or > 5KM away from the hospital showed that the likelihood of choosing a hospital
as the place for delivery decreased with the increase in the distance covered to the hospital. There is enough evidence to suggest a
significant association between distance to the health facility of the respondents and choice of place of delivery, since p-value (χ2
=37.978, df=2, p<0.001) is less than chosen value of significance (p=0.05). The above findings further collaborate Lwelamira and
Safari (2012) who observed that likelihood for delivery at a hospital under skilled care decreased with living within a distance of
more than 10 kilometers away from the health facility relative to those who lived 5 kilometers away.
Majority (n=160) of the respondents chose public hospitals for their delivery, while others, (n=68) chose private hospitals. The
study showed that women were of the view that long waiting time at the public hospital is a factor that would determine whether a
woman delivered at the hospital or not. This implies there is a concern over long queues at the hospital and which could
discourage expectant women from choosing to deliver at the hospital. This suggests that queue management is important in
improving the attendance of women at a public facility. A study in Ghana by Afrane and Appah (2014) premised on the fact that
queuing is a major global challenge for healthcare services and more acute in the developing countries established that applying
queuing theory and modelling to queuing and capacity challenges could enhance decision making with regards to what will
provide optimal performance. According to Mathai (2011) waiting time is a crucial factor in government institution that take up
more than 1 ½ hours in Government government institution in Kenya.
The study further revealed that a few respondents agreed that women avoid delivering at the public hospital because there is no
privacy. Since p-value (χ2 =31.401, df=8, p<0.001) is less than the chosen value of significance (p=0.05), there is enough
evidence to suggest a significant association between lack of privacy in the public health facilities and choice of place of delivery
This shows almost half of women are conscious of the fact that there is not enough privacy at the general hospital and this could
contribute to their choice of place of delivery. This could discourage expectant women from visiting public hospitals to deliver. It
further implies that boosting privacy at Nyahururu hospital could enable more women to choose it for their delivery. These
findings collaborate Coxon (2014) who reported that expectant mothers cited lack of privacy at a vulnerable time as a reason for
avoiding to birth in a hospital.
The study further revealed that majority of women were not of the opinion that possibility of being abandoned by doctors and
midwives during labor was a reason they chose to deliver at home. Since p-value χ2 =16.534, df=8, p=0.035 This means the
influence of possible abandonment was not a major determinant to choice. This contrasts an almost similar report by Abebe,
Berhane and Girma (2012) that showed that an attitude of superiority by HCW, diminished authority during birth, failure to get
responses to their questions and separation of baby and mother are factors that could lead to option of giving birth at home. This
is further strengthened by the study findings that revealed that more than half of respondents thought that nurses and doctors at the
public hospitals provide better care than their counterparts in the private hospitals. There is enough evidence to suggest a
significant association between better care from the and choice of place of delivery (χ2 =88.415, df=8, p<0.001). This
collaborates Yanagisawa (2015), in a study that showed that a consistent and comfortable experiences with birth attendants during
ANC expectant mothers was an influencer to choosing of skilled attendance during delivery. This implies that services offered by
doctors and nurses could determine choice of a place to deliver. It further suggests that respondents are conscious of how
‘friendly’ the health care givers are.The study findings agrees with findings from a study in Zambia that showed that expectant
mothers failed to go to hospital during delivery because HCW at the clinic had unkind language while attending to them. This
made them preferred attendants at home who were friendly, available and did not abandon them and their babies even after
delivery (Sialubanje, Massar, &Ruiter, 2015).
Conclusions
Most women bear children when they are between ages 21 and 30 .The significant demographic determinants to this, were age,
(p-value ,χ2 =56.941, df=6, p<0.001) and education (p-value ,χ2 =77.177, df=6, p<0.001).Marital status (p-value,χ2 =13.083,
df=8, p=0.109), and respondents occupation(p-value ,χ2 =19.764, df=10, p=0.032) were not. Most are fairly educated and are
married and these were seen to be determinants of choice of a place for delivery. They are also engaged in income generating
activities, together with their husbands who also support them during pregnancy and delivery. The study revealed that other
determinants of choice included spouse, religion, and number of times one has conceived before, number of previous births as
well as the successful live births. Based on these findings therefore, the first hypothesis was rejected.
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Cultural determinants that influenced the women’s choice of a place to deliver mainly included the perceived influence of
husbands and elderly women on women decision to deliver at the hospital. The others were cultural consideration that women
who deliver at the hospital are not brave, cultural perception that complications and deaths at birth are brought by bad spirits,
perceptions that birth positions at home are more comfortable than birth positions in the hospital, perception that women with
normal pregnancy do not need to deliver in the hospital, perception that only God prevents complication and not the health
worker, among several others.
The study revealed that major determinants related to the health facility were preference of company during delivery where many
respondents, (86%) preferred company of specifically spouse and mother. This was significant; (p-value, χ2 =24.886, df=6,
p<0.001). Which however, does not happen at the health facilities, but may be happening when women deliver at home. Other
health facility related determinants included distance covered by clients where 62.6% (n=166) of the respondents covered a
distance< 5KM, 37.4% (n=99) covered >5km which 78% of those who delivered at home covered. This however, was not
statistically, significant, (p-value, (χ2 =37.978, df=2, p<0.001), although that the likelihood to choose to deliver at home increased
with the likelihood of residing a distance of >5KM away from a health facility.. Women also avoided delivering at the public
hospital because there was no privacy. Choice by women to deliver at home was as a result of fear of being abandoned by doctors
and mid-wives at the hospital during labor. Based on this the second hypothesis was therefore rejected.
Recommendation
To address the social demographic determinants, policy makers in the health sector should support and promote access to
education for the girl child across the entire age groups, with great emphasis to the sexual heath in all curriculums. Enhanced
economic empowerment for women will be a determinant of choice of hospitals as their place for delivery.
To address the cultural concerns, Nyahururu Hospital management team may considers achieving change of behavior and attitude
among individual clients. There should be targeted health education on importance of hospital delivery using strategies responsive
to specific ethnic communities, considering their cultural and religious practices in order to encourage delivery at the hospital.
This is because generalized health messages may not work in this area due to the diversity demonstrated.
To address health facilities’ determinants that prevented some clients from vising them during delivery, the facilities may
consider allowing preferred birth companions within the hospital setup as well as strategies that could allow an environment
which favors more interactions between clients and HCW’s. Male involvement coupled with elderly women opinions may
improve labour and delivery experiences as found it in this study. In addition, hospitals may enhance women’s privacy and
dignity, as well as also maintaining que management in order to reduce waiting time for services.
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Abstract- Most young men who feel isolated and deprived of economic activities are resorting to extremism as they search for a
means of sustaining their livelihoods. This study therefore sought to make an analysis of politics’ influence on terrorism in Garissa
County, Kenya. This study adopted mixed methodology with a descriptive research design combining both qualitative and quantitative
research strategies. The study targeted a population sample from each of the four categories of stakeholders namely police
department -52, county employees -175, civil society organizations-43 and religious leaders in Garissa County -80. The total target
population was 350. The population sample size of 140 respondents was arrived at using Cooper and Schindler (2003)’s formula of
40% of each strata. Questionnaires were used to collect primary data from the identified target population who were the main
respondents of the study. The analysis of data was conducted using both SPSS and excel application software’s. After analysing the
data and coming up with the results, tables, graphs and figures were used to represent the findings. Analysis and interpretation of
qualitative data were done systematically and objectively using a content analysis tools that helped the researcher to determine the
existence of certain concepts captured in the qualitative data. The findings did reveal that; Politics, described by 68% of respondents
was a major encouragement to terrorism in the County. It was recommended that; the government should intervene in dealing with
political rigging to offer equal opportunities for all.
Key Terms- Resourced based, Conflict, Influence, Terrorism
I. Introduction
Davies (2010) postulates that there are three perspectives that can be used to explain political instability. The tendency that regime
change is likely to occur or government change is like to take place; secondly is the political upheavals that are likely to cause
violence within the society; thirdly is the focus on the government policies and how stable are they or they likely to change quite
often. The factors that are associated with political instability may include such issues like riots, wars and terrorism whose effects are
likely to be detrimental to the growth of country’s economy such as the tourism sector that booms in a stable and peaceful
environment. Post, (2016) is in agreement that politically unstable nations often face many impediments, such as foreign investments
pulling out of the counties, poor public image that affects government’s efforts of executing strategic plans.
.
Political activities like coups and internally instigated political problems usually have severe effect on the tourism activities than one
incident terror act (Porter, 2012). The effect that terror acts can easily be contained unlike full blown war that affects various
integrated sectors of the economy. Similarly Baker, et al (2011) discovered that, the number of terrorists’ events occurring reduces the
number of tourist visitors by at least 8.8%; subsequently the incidents of human rights violations reduce the number of tourist visitors
by 32 percent. Politically instigated terrorism events severely affect the counties economy.
II. Statement of the problem
In the North Eastern region of Kenya especially in Garissa County, illicit politics that has impacted on terrorism in equal measures.
According to Sageman, (2017), Politics in North Eastern region of Kenya is based on clans and the winner takes it all leaving
affected resorting to orthodox means including; becoming easy prey to organized criminal activities by getting attachment to
radicalized groups to gain recognition. These has led to increased terrorism activates in Garissa in the past years. In view of this
background, the study endeavored to investigate Politics’ influence on terrorism in Garissa County of Kenya.
III. Research Methodology and Design
The study adopted mixed methodology where qualitative and quantitative data were utilized.
A descriptive research design strategy was embraced during this study.
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3.1 Location of the Study
This study was carried out in Garissa County. The county was formerly the headquarters of North eastern province before the
promulgation of the constitution which established counties. The choice of study location was picked by the researcher because the
county has over time experienced the biggest number of terror related incidents than any other part of the country due to political
influence.
3.2 Target population
The studys’ target population was 350 representatives drawn from four gatecories including police department 52, County workrs
(clan elders, village elders, assistant chiefs, chiefs, department of water, ICT, lands, housing and County gorvenres office) 175, Civil
society organizations 43 and religious leaders (Islamic / Christians) 80. Out of the 350 total populce, 140 respondents of Garissa
County were sampled.
3.3. Determination of the Study Sample and Size
The researcher sampled 40% of each strata of the entire population of 350. Thus, the total number that participated in the study was a
sample of 140 respondents. As indicated by Cooper and Schindler (2003) a sample above 10% of the population as in this study is
appropriate and representative. The study utilized stratified random sampling method since the number of the population of interest
was not homogeneous.
The researcher employed Cooper & Schindler’s (2006) formula for calculation of sample size for the respondents as indicated in
table 3.1
Table 3. 1:Sample size

Stratas
Police Department
County Residents
Civil Society
Religious Leaders
Total

Target population
52
175
43
80
350

Sample percentage
0.4
0.4
0.4
0.4
0.4

Sample size
21
70
17
32
140

Source: Researcher 2019
3.4. Data Collection Instruments
The study used the designed questionnaire forms administered to respondents to collect qualitative data. Open-ended questions in the
questionnaire represented qualitative data while closed ended questions in the questionnaire represented quantitative data. Collected
data provided an in-depth understanding of the fundamental issues that the study sought to unravel.
3.5. Validity and Reliability of data instruments
The researcher used content validity so as to ascertain whether the tools measured what was stated in the objectives. This was done
through cross checking with the supervisors. In this study, a valid measure of 0.5 was acceptable as in spearman correlation
coefficient.
Test and retest techniques where used to check reliability of the same data instrument which was administered twice to the same
respondents after a period of 2 weeks. After the research instrument had yielded the same results the researcher went ahead and
administered them to the selected samples in Garrissa County, Kenya.
IV. Findings
The study’s objective was to investigate the influence of politics on terrorism in Garissa County. The researcher sought to determine
the respondent’s opinion on whether politics influences terrorism in Garissa County and its extent. Table 4.1 shows findings
Table 4. 1: Influence of politics on terrorism in Garissa County

No

N
35

%
34

Yes

68

66
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Source: Field data, 2020
The findings in table 4.1 indicated that 68% of the respondents agreed to the notion that politics have an upper hand when it comes to
terrorism. A respondent argued;
Garissa’s politics is a battle between clans where each one is showing it’s mighty over the other. It has
nothing to do with terrorism or an act of terror. Kenyan politics, whoever wins an election takes 98% of
stakes for jobs and hence leave out others and out of anger and desperation, youth seek alternative livelihood
and get radicalized easily (Source: Religious leaders 2020).
Responds at a point believed that Politics create tribalism, conflicts and later it widens into terrorism in the country. Further, Council
of Imams had this to say,
Politicians are using youths to fight in any way and terrorism is not an exception and in Garissa, the clan that
wins an election takes 98% of good jobs and hence leaves out others. Out of anger and desperation, youths
see alternative livelihood in radicalization. Again, sometimes they do it to discourage the winning clan and
make leadership difficult. Politicians who are opposed to an establishment/regime may plan to wreak havoc
in a nation through terrorist groups. It might be a way of settling political score for a defeated candidate
(Source: Council of Imams 2020)
The findings further revealed 34% of the respondents never agreed to the notion that politics have an upper hand in
terrorist activities. “Politics is clan based not ideology based and that no politician propagates terrorism or terrorists’
acts”. A religious leader concurred with these sentiments;
I hold the view that politics has nothing to do with terrorism in Garissa; this is so because of the fact that no
politician propagates terrorism. Our leaders unanimously discourage anything to do with terrorism in the
region (Source: Religious leaders 2020).
They argued that politics of Garissa County is purely a supremacy battle and so it has nothing to do with terrorism and their leaders
unanimously discourage anything to do with terrorism in the region. Politics and terrorism are two different spheres of life and they
cannot influence each other.
The findings in figure 4.1 were the respondents’ agreement to what extent politics influence terrorism in Garissa County.
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Figure 4. 1: Extent of influence of politics on terrorism
Source: Field data, (2020)
The findings in figure 4.2 indicate that 28 % of the respondents do not agree at all that politics has a hand in terrorism in Garissa
County. 13% and 17 % of the respondents to low extent and moderate extent respectively agreed that politics influence terrorism.
31% and 12% of the respondents agreed to a great and very great extent that politics influence terrorism. Council of Imams
conformed;
When the political temperature of the region is hot, it can sometimes trigger the uprising of terrorism groups who
may tend to take advantage of the situation. Furthermore, some political leaders are radicalized to an extent and
therefore influence terrorism (Source: Religious leaders 2020).
The study also sought to find out if frustrated youths become easy to prey to organized criminal activities.
The findings are illustrated in table 4.2.
Table 4. 2: frustrated youths become easy to prey to organized criminal activities
Statement
Frustrated youths become easy to prey to organized criminal
activities
Frustrated youths are attached to radicalized groups
The affected resort to orthodox means to gain recognition
Politics is based on clans and winner takes it all

Mean
4.80
4.76
3.76
4.83
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The findings on table 4.2 indicated that frustrated youths become easy to prey to organized criminal activities; respondents shown by
mean of 4.80 supported this. The findings also illustrated that frustrated youths are attached to radicalized groups; respondents shown
by mean of 4.76 supported this. The affected resort to orthodox means to gain recognition shown by means of 3.76. Politics is based
on clans and winner takes it all shown by means of 4.83. This means that, politics has an influence on terrorism in Garissa County.
The following were the respondents obtained from the study;
Poor leadership nepotism and favourism in employment in public and private sectors has made many youths to
join terrorist groups as a way of survival. Politicians especially do not give equal opportunities to their people
forcing the youths into joining terrorisms (Source: Police officer 2020).
Politics play a major role in the sense that if the government of the day subscribes to their ideologies and doctrines,
this will always trickle down to the local Mwananchi. Failure by political leaders to fully address and condemn
terrorist activities does not help in combating terrorism. In my opinion, local leaders can mobilize locals to
cooperate with security apparatus to share intelligence on terrorism (Source: Civil Society Organizations 2020).
Politicians do ride on any opportunities to rise to rise their political mileage. They don’t value life but value the
number of their supporters. When one wants votes, he may register refugees as votes and encourage them to attain
IDs But you find that these people have zero attachment for our community and can easily attack given an
opportunity. Furthermore when some politicians fail to get their seat, they revenge by supporting terrorism to
frustrate the elected leader (Source: Police officer 2020).
Some politicians are very arrogant and fund these terrorism activities to manifest their superiority through
terrorism and threaten their competitors. Furthermore, politicians who are opposed to an establishment /regime
may plan to wreak havoc in a nation through terrorist groups. It might be a way of settling political score for the
defeated candidate (Source: County employee 2020).

V. Summary
68%. Said, politics has an impact on terrorism in Garissa County. However, 34% of the respondents never agreed to the notion that
politics have an upper hand in terrorist activities. 43% of the respondents agreed to a great and very great extent that politics influence
terrorism. On the other hand, 28 % of the respondents did not agree at all that politics had contributed to terrorism in Garissa County.
Mean of 3.76 revealed that affected youth resorted to orthodox means to gain recognition by politics and mean of 4.83 indicated that
politics is based on clans and winner takes it all.
VI. Conclusion and recommendation
The respondents asserted that Kenyan politics is no longer democratic hence has a serious impact on terrorism in Garissa County. As
the saying goes, “Siasa Mbaya, Maisha Mbaya” (Bad politics bad livelihood). The politicians say “it’s out time to eat” these leave the
unrepresented population with feelings of agony and desperation.
Politics has an impact on terrorism in Garissa County according the study’s findings. The Government should therefore intervene in
dealing with political rigging and give the rightful contesters their guanine winning than being compromised.
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Abstract- This study primarily aimed to explore the extent of
leadership styles and change management competencies of
public elementary school heads in Region III. The study
evaluated leadership approaches including transformational,
transactional, and blended leadership. Change management
competencies were analyzed based on the following domains
such as strategic planning, communication, project management,
innovation, and personal excellence.
A descriptive evaluative, descriptive comparative, and
descriptive correlational research designs were utilized in this
study. It was found out that a substantial number of the
respondents yielded positive results among the indicators of
transformational, transactional and blended leadership. Within
the scope of the five domains of competencies on change
management, the findings proved that there was a significant
difference in the change management competencies of school
heads relating to strategic planning, communication, project
management, innovation, and personal excellence when grouped
according to profile, except in gender, civil status, and number of
schools served.
A regression equation model of leadership styles and
change management competencies were crafted based on the
findings of the study.
Index Terms- Change Management Competencies, Leadership
Styles, Model, School Heads
I. INTRODUCTION
Change is fast and persistent. It is the only continuous
realism of existence and is seen not just in private life but also on
the professional front. As stated by Benoit (2017), the capacity to
react to change is a central responsibility in any leadership pose
and how successful a principal manages change and commands
the entire metamorphosis are critical to the organization’s
success. When an organization lays its confidence in leadership,
the workforce looks to those commanders to lead the
forthcoming transformation. Change with no leadership may give
rise to pandemonium or doubt from employees or shareholders,
and the vision of change could be vanished. The school heads are
accountable for establishing the call for change, setting shared
missions and visions, and emerging as a remarkable and
influential director throughout the change process.

In the light of global development and the significant
speed of change in the globe, academic modification nowadays
has happened to be the utmost concern for various nations (Tai et
al., 2014). In this time of change and expansion, leaders are the
persons who have the major impact in the accomplishment and
lasting developments of all institutions and organizations and in
the formation and solid preservation of organizational mores
(Robbins & Judge, 2013). The school heads as leaders determine
the course the schools are going. They are mostly in charge in the
overall performance of an institution. The immense changes in
the range of work, set of competencies required, and
indispensable proficiency in running the school make their role
as school heads more difficult, diverse, and demanding (Cruz,
Villena, Navarro, Belecina, & Garvida, 2016).
Modification measures designed at enhancing education in
the Philippines have not completely thriving in reflecting the
results of structural changes into viable advancement in
educational outcomes. Addition to this is the regular change in
DepEd leadership and conflict within the DepEd bureaucracy
(Philippine Institute for Development Studies, 2012). Among
other issues that are faced by the school heads are the National
Achievement Test (NAT) results which are notably poor in
mathematics and science. The Philippines scored behind both
science and mathematics for grades 4 and 8 and was placed near
bottom with its regional competitors in the Trends in
International Mathematics and Science Study (Yap, 2011).
One of the most significant innovations of basic education
in the Philippines at the onset of the 21st centenary was the shift
from K to 12 curriculum. In addition, the decentralization,
school-based management, dropped out rate, school
performance, growing need of the public and stakeholders thus
placed the principals in a situation where their capacity and copeability expertise are examined. This state has promoted changes
in the function of school leaders, especially as a product of
progress in the education structure, decentralization, liability, and
larger community engagement. School managers require an
innovative blend of competencies to adequately form their
organization and build their faculty members to fulfill these
difficulties and implement change successfully. It demands a
multi dimensional set of skills because if they are not prepared
with these competencies particularly, change competencies and
inefficient commence of change development, school efficacy
will eventually suffer.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102114

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Thus far, profusion of investigations has been undertaken
on leadership styles; however, a small number of empirical
studies focus on change management competencies of school
heads. This exploration sought to find out the relationship
between leadership styles of school heads and their change
management competencies as one of the primary causes in
delivering positive change to the organization. Ultimately, in
order for the school heads to address the needs that have been
rested upon them with educational changes and institutional
responsibilities, the urgency to examine this issue further is
crucial..
II. RESEARCH QUESTIONS
The central objective of this inquiry was to determine
what extent the school heads in Region III practice leadership
styles and change management competencies.
Specifically, this investigation aimed to resolve the
following questions:
1. What is the profile of the school head-respondents in
terms of:
1.1
age;
1.2
gender;
1.3
civil status;
1.4
present position;
1.5
highest educational attainment;
1.6
length of service as school heads; and
1.7
number of schools served?
2. To what extent do the school head-respondents practice
the following leadership styles:
2.1 transformational leadership;
2.2 transactional leadership; and
2.3
blended leadership?
3. What are the change management competencies of the
school head-respondents in Region III based on the
following dimensions:
3.1
strategic planning;
3.2
communication;
3.3
project management;
3.4
innovation; and
3.5
personal excellence?
4. Is there a significant difference in the leadership styles
of public elementary school heads when grouped
according to profile?
5. Is there a significant difference in the change
management competencies of elementary school heads
when grouped according to profile?
6. Is there a significant relationship between leadership
styles and change management competencies of public
elementary school heads?
7. What regression equation model may be crafted based
on the findings of the study?

out the leadership styles and change management competencies
of public elementary school heads.
The participants of the study were employed for the
school year 2019-2020, with five years experience as school
heads. Excluded criterion was the school head who supervised
the annex school in the elementary, only the principal item in the
Department of Education for the elementary department
constituted the study requirements. The study also employed
Cochran’s formula and convenience sampling technique.
Given the general characteristics of the school headrespondents, the researcher gathered 925 principals in the region.
This was due to data gathering constraints which the researcher
experienced.
To quantify the data in the study, the succeeding
statistical measurements were employed.
Frequency and percentage were utilized to summarize
the profile of the respondents, the weighted mean was applied to
determine the leadership styles and change management
competencies of the school head-respondents, Mann Whitney U
Test and Kruskal Wallis Test were selected to determine the
significant difference in the leadership styles and change
management competencies of the school head-respondents when
they were grouped according to their profile, Spearman Rho was
operated to examine the significant relationship between
leadership styles and change management competencies of the
respondents and Linear Regression was utilized to craft an
illustration of the study.
IV. RESULTS AND DISCUSSION
Table 1. Profile of the School Head-Respondents
Profile

Frequency

Percentage

36 - 40 Years Old

92

9.9%

41 - 45 Years Old

190

20.5%

46 - 50 Years Old

376

40.6%

51 - 55 Years Old

251

27.1%

56 - 60 Years Old

16

1.7%

Age

61 - 65 Years Old

0.0%

Gender
Male

393

42.5%

Female

532

57.5%

Single

58

6.3%

Married

850

91.9%

Widow/er

17

1.8%

Principal I

390

42.2%

Principal II

355

38.4%

Principal III

98

10.6%

Principal IV

82

8.9%

Civil Status

Present Position

III.RESEARCH METHODOLOGY
The study was conducted all over Region III assessing the
degree of practice of leadership styles and change management
competencies of school heads in the elementary department.
Descriptive evaluative, descriptive comparative, and descriptive
correlational research designs were utilized in this study to find
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Highest Educational Attainment
MA units

83

9.0%

MA Degree

302

32.6%

PhD/EdD units

383

41.4%

PhD/EdD Degree

157

17.0%

Idealized Influence (Attributed)
1. As a school head, I make others feel
good around me.

319

34.5%

11 to 15 Years

281

30.4%

16 to 20 Years

292

31.6%

21 to 25 Years

17

1.8%

31 to 35 Years

16

1.7%

Number of Schools Served
2 to 5 Schools

890

96.2%

6 to 10 Schools

35

3.8%

925

100.0%

Table 1 reveals the profile of the respondents. It can be
gleaned from the table that 925 responses of the school heads
from Region III were acquired. The largest part of the
respondents was aged between 46 to 50 years old with 40.6%;
followed by those between 51 to 55 years of age with 27.1%;
third-largest was aged between 41 to 45 with 20.5%; fourth was
between 36 to 40 years young with 9.9%, last of all was 56 to 60
years of age with 1.7%.
Out of 925 school head-respondents who took part in
the study, majority were females 532 (57.5%) and 393 (42.5%)
were males. Majority were married 850 (91.9%); 58 (6.3%) were
single; and 17 (1.8%) were widow or widower. In terms of the
position held by the school heads, significant majority held the
position of Principal I in the region with 390 (42.2%); 355
(38.4%) were Principal II; 98 (10.6%) were Principal III; and 82
(8.9%) were Principal IV.
With reference to the highest educational attainment of
the respondents, the school heads in Region III predominantly
had units in doctoral degrees with 383 (41.4%), considerable
number of the school heads were master degree holders 302
(32.6%) while 157 (17.0%) gained their doctorate. In relation to
the length of service as school heads, majority of the
respondents served 5 to 10 years with 34.5%; second highest is
between 11 to 15 years with 30.4%; and third is between 16 to 20
years of service as school heads in the department.
With regard to the number of school served, a large
proportion of the respondents served 2 to 5 elementary schools
with 890 (96.2%); whereas, insignificant percentage (3.8%) of
school heads served 6 to 10 schools in the region.
Table 2.1 Extent of Transformational Leadership Style
Practices among School Heads

Transformational Leadership

Weighted
Mean

Qualitative
Description

Frequently

I have complete faith in my
subordinates.

3.76

Frequently

3.

Others are proud to be associated
with me

3.69

Frequently

3.81

Frequently

Average Weighted Mean

5 to 10 Years

3.98

2.

Length of Service as a School Head

Total

950

Idealized Influence (Behavior)
4.

I can express with a few simple
words what I could do and would do.

3.48

Fairly Often

5.

I provide appealing images to what I
can do.

3.83

Frequently

Average Weighted Mean

3.65

Frequently

3.96

Frequently

3.49

Fairly Often

3.73

Frequently

3.71

Frequently

3.87

Frequently

3.96

Frequently

3.85

Frequently

3.84

Frequently

12. I give personal attention to others who
seem rejected.

3.85

Frequently

Average Weighted Mean

3.85

Frequently

Inspirational Motivation
6. I help others find meaning in their
works.
7. I enable others to think about old
problems in a new way.
Average Weighted Mean
Intellectual Stimulation
8. I provide others with new ways of
looking at puzzling things.
9. I consider the moral and ethical
consequences of decision made.
10. I help others develop their strengths.
Average Weighted Mean
Individual Consideration
11. I let others know how I think they are
doing.

Grand Weighted Mean
3.78
Frequently
Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

The extent of transformational leadership practices among
the school heads had generated a grand weighted mean of 3.78
designated as Frequently. Substantial number of the respondents
yielded positive results among the indicators on transformational
leadership.
Table 2.2 Extent of Transactional Leadership Style
Practices among School Heads
Transactional Leadership
Contingent Reward
1. I tell others what to do if they want to be
rewarded for their work.
2. I provide recognition / rewards when
others reach their goals.
3. I call attention to what others can get for
what they accomplish.
Average Weighted Mean

Weighted
Mean

Qualitative
Description

3.80

Frequently

3.98

Frequently

3.91

Frequently

3.90

Frequently

Management by Exception (Passive)
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4.

I am satisfied when others continue
working in the same way always.

3.65

Frequently

5.

I have the idea “As long as things are
working, I do not try to change it”.

2.48

Sometimes

Average Weighted Mean

3.06

Fairly Often

3.84

Frequently

3.85

Frequently

3.74

Frequently

3.96

Frequently

3.96

Frequently

Fairly Often

2.91

Fairly Often

Average Weighted Mean

3.17

Fairly Often

Grand Weighted Mean

3.38

Fairly Often

5. Communicate effectively SIP/AIP to internal
and external stakeholders.

Table 2.3 Extent of Practices on Blended Leadership Style
among School Heads
Blended Leadership

Weighted
Mean

Qualitative
Description

I have my capacity as a school leader to:
1. Develop a shared vision for the attributes
of a next generation school.
2. Develop and implement a plan for
transforming our teaching and learning
system through blended learning.
3. Create a collaborative school culture.
4. Lead an engaging application and problembased learning environment that support
creativity, critical thinking, and problem
solving.

8.

1. Establish E-BEIS/SIS and baseline data of all
performance indicators.

3.44

The grand weighted mean of 3.38 represented as Fairly
Often was obtained by most of the respondents. The findings
emphasize that transactional leadership is relatively a common
practice of the school heads in the region.

7.

Qualitative
Description

As a school head, I can…

Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

6.

Weighted
Mean

Strategic Planning

2. Involve all internal and external stakeholders
in developing SIP/AIP.
3. Utilize data, SBM assessment, TSNA, and
strategic planning in the development of
SIP/AIP.
4. Align the SIP/AIP with national, regional and
local education policies and thrusts.

Management by Exception (Active)
6. I tell others the standards they have to
know to carry out their work.
7. I am contented to let others continue
working in the same ways always.

5.

951

Support my teachers in making optimum
use of technologies, digital resources, and
data systems.
Support my teachers in creating
personalized, competency-based, flexible
learning environments.

3.80

Frequently

3.85

Frequently

3.98

Frequently

3.74

Frequently

6. Resolve problems at the school level.
3.97
Frequently
7. Assist teachers and students to understand
3.61
Frequently
problems and identify possible solutions.
8. Analyze cause/s of problems critically and
3.32
Fairly Often
objectively.
9. Address the causes of the problem rather than
3.63
Frequently
symptoms.
10.Explore several approaches in handling
3.32
Fairly Often
problems.
11.Demonstrate a proactive approach to problem
3.34
Fairly Often
solving.
Grand Weighted Mean
3.68
Frequently
Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

Majority of the school heads in the region were wellversed in terms of strategic planning. The grand weighted mean
of 3.68 which is understood as Frequently, represents a
significant level of performance demonstrated by most of the
respondents.
Table 3.2 Change Management Competencies as to
Communication among School Heads
Communication

3.91

3.73

Weighted
Mean

Qualitative
Description

3.42

Fairly
Often

2. Ensure clear, consistent and interactive
communication to receive buy-in from the
school community.

3.75

Frequently

3. Listen to stakeholders’ needs and concerns and
respond appropriately in consideration of the
political, social, legal and cultural context.

3.42

Fairly
Often

Frequently

Frequently

Build community support for new
approaches to teaching and learning.
Use proven approaches for leading and
managing the necessary changes specific to
this work.

3.87

Frequently

3.96

Frequently

Grand Weighted Mean

3.86

Frequently

Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

The grand weighted mean of 3.86 classified as Frequently
was generated among the school heads being studied. All
indicators on blended leadership resulted the same interpretation
acquired by the respondents. From these, it would positively
mean that the school heads performed blended leadership
consistently.
Table 3.1 Change Management Competencies as to Strategic
Planning Among School Heads

As a school head, I can...
1. Communicate effectively to staff and other
stakeholders in both oral and written forms.

Grand Weighted Mean
3.53
Frequently
Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

Communication competency of the school heads is
assessed by the subsequent indicators and provided in Table 3.2.
It comprises of three measures. The school head-respondents
obtained an average weighted mean of 3.53 interpreted as
Frequently. Among the three indicators of this dimension, two
indicators fell on identical group as Fairly Often (3.42) which
indicates that the school head-respondents communicated
effectively to staff and other stakeholders. Furthermore, the
respondents listened to stakeholders’ needs and concerns and
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responded appropriately in consideration of the political, social,
legal, and cultural context.
Table 3.3 Change Management Competencies as to Project
Management among School Heads
Weighted
Mean

Qualitative
Description

1. Lead in formulating a plan of action for
programs and projects.

3.76

Frequently

2. Ensure that programs and projects support
student performance.

3.77

Frequently

3.77

Frequently

3.77

Frequently

Project Management

952

10.

Evaluate the impact of change and
innovation.

3.39

Fairly Often

11.

Facilitate institutionalization of change
and innovation.

3.79

Frequently

Grand Weighted Mean

3.58

Frequently

Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

As a school head, I can…

3.

Supervise and evaluate program and
project implementation.
Grand Weighted Mean

Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

Highlighted in Table 3.3 is the change management
competencies as to project management among the school headrespondents. It comprises of three measures. Indicator 2 which
contains the ability of the school head to ensure that programs
and projects support student performance and indicator 3 which
signifies the ability of the school head to supervise and evaluate
program and project implementation yielded similar weighted
mean of 3.77 specified as Frequently..The grand weighted mean
of 3.77 interpreted as Frequently was acquired by the
respondents. All three indicators from this dimension yielded the
same results.
Table 3.4 Change Management Competencies as to
Innovation among School Heads
Innovation
As a school head, I can…
1.
Asses local, national and global
challenges and trends in education and
their implications for the school.

Weighted
Mean

Qualitative
Description

3.49

Fairly Often

3.48

Fairly Often

The school heads revealed to be regularly employing
innovation in the framework of change management with an
average weighted mean of 3.58. Seven indicia under this portion
established qualitative descriptions of Fairly Often. The highest
mean concerned with leading the school in responding to
uncertain and ambiguous environment garnered 3.96 weighted
mean. Second highest dealt with empowering and supporting
school staff to design program for change and innovation that
demonstrate problem-solving and creative learning process
which obtained 3.84 weighted mean interpreted as Frequently.
These records prove that the school heads were constantly
engaging innovations in their particular institution.
Table 3.5 Change Management Competencies as to Personal
Excellence among School Heads
Personal Excellence

Weighted
Mean

Qualitative
Description

As a school leader, I can…
1.
Demonstrate understanding of what is
Fairly
3.39
important, what is not, and what should be
Often
worked on.
2.
Focus attention on critical tasks and manage
Fairly
3.47
Often
conflicting demands.
3.
Use effective time management techniques
3.87
Frequently
and always be aware of timelines.
4.
Exercise sound judgment based on facts,
Fairly
3.37
Often
experience, and functional knowledge.
5.
Demonstrate the ability to make timely and
effective decision based on prescribed
Fairly
3.39
Often
national policies, appropriate tools, and
processes.
6.
Take responsibility for decisions made.
3.86
Frequently
Grand Weighted Mean
3.56
Frequently
Legend: 1.00-1.49 Once in a while, 1.50-2.49 Sometimes, 2.50-3.49 Fairly
Often, 3.50-4.00 Frequently

2.

Maintain an open mind towards ideas to
reach creative solutions to educational
problems.

3.

Assess forces that promote and inhibit
change and innovation and utilize results.
Facilitate change and promote innovations
consistent with current and future school
community needs.
Empower and support school staff to
design program for change and innovation
that demonstrate problem-solving and
creative learning process.

3.42

Fairly Often

3.38

Fairly Often

3.84

Frequently

6.

Lead the school in responding to
uncertain and ambiguous environment.

3.96

Frequently

7.

Foster collegial movement to sustain
creativity and innovation.

3.47

Fairly Often

8.

Recognize and reward those who initiate
and sustain change and innovation.
Demonstrate a willingness to act against
the traditional ways when they impede
change and innovations for performance
improvement.

3.74

Frequently

Personal excellence of the school heads acquired an
average weighted mean of 3.56 and counted as Frequently.
Among the six indicators, it shows that indicator 4 under this
dimension has the lowest mean with 3.37 and interpreted as
Fairly Often. It addresses the practice of sound judgment based
on facts, experience, and functional knowledge. Second lowest is
indicator 1 which demonstrates the understanding of a school
head of what is important, what is not, and what should be
worked on and indicator 5 which demonstrates the ability of the
school head to make timely and effective decision based on
prescribed national policies, appropriate tools and processes.
Both obtained 3.39 weighted mean interpreted as Fairly Often.

3.39

Fairly Often

Table 4. Test of Significant Difference in the Leadership Styles
of School Heads when Grouped According to Profile

4.

5.

9.
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Leadership Styles
Profile

Transformational
Leadership

Transactional
Leadership

Blended
Leadership

P-Value

0.000
*56-60 Years Old

0.000
*56-60 Years
Old

0.003
*56-60 Years
Old

Remark

Significant

Significant

Significant

P-Value

0.000
*Female

0.812

Remark

Significant

Not Significant

P-Value

0.016
*Widow/er

0.134

Remark

Significant

Not Significant

0.001
*Widow/er
Not
Significant

0.000
*Principal IV
Significant

0.000
*Principal IV
Significant

0.000
*Principal IV
Significant

Age

Table 5. Test of Significant Difference in the Change
Management Competencies of School Heads when Grouped
According to Profile
Change Management Competencies
Profile

Strategic
Planning

Communication

Project
Management

Innovation

Personal
Excellence

PValue

0.000
*41-45
Years Old

0.000
*41-45
Years Old

0.000
*41-45
Years Old

0.000
*41-45
Years
Old

0.000
*41-45
Years
Old

Remark

Significant

Significant

Significant

Significant

Significant

0.767

0.581

0.000
*Female

0.002
*Male

0.001
*Male

Not
Significant

Not
Significant

Significant

Significant

Significant

Gender
0.012
*Female
Not
Significant

Civil Status

Age

Gender
PValue

Present Position
P-Value
Remark

Highest Educational Attainment

P-Value
Remark

0.000
*PhD/EdD Degree
Significant

0.000
*PhD/EdD
Degree
Significant

0.000
*PhD/EdD
Degree
Significant

0.000
*31-35 Years

0.000
*31-35 Years

Length of Service as a School Head
P-Value
Remark

0.000
*31-35 Years
Significant

Significant

Significant

Number of Schools Served
P-Value

0.000
*2-5 Schools

Remark

Civil Status
PValue

0.223

0.016
*Widow/er

0.141

Remark

Not
Significant

Significant

Not
Significant

Present Position
0.000
P*Principal
Value
IV

0.000
*Principal
IV

0.000
*Principal
IV

0.000
*Principal
IV

*Principal
IV

Significant

Significant

Significant

Significant

Significant

Remark

0.018
*Widow/er
Significant

0.054
Not
Significant

0.000

Highest Educational Attainment
0.247

Remark
Significant
Not Significant
Legend: Significant at P<0.05, *Highest Assessment

0.803
Not
Significant

With regard to transformational leadership, the
computed P-values for age (P=0.000), gender (P=0.000), civil
status (P=0.016), present position (P=0.000), highest educational
attainment (P=0.000), length of service as a school head
(P=0.000), and number of schools served (P=0.000) are less than
0.05 level of significance; thus, the null hypothesis is rejected.
Corresponding to transactional leadership, the computed
P-values for age (P=0.000), present position (P=0.000), highest
educational attainment (P=0.000), and length of service as a
school head (P=0.000) are less than 0.05 level of significance;
thus, the null hypothesis is rejected, on the other hand, since the
computed P-values for gender (P=0.812), civil status (P=0.134),
and number of schools served (P=0.247) are greater than 0.05
level of significance; thus, it fails to reject the null hypothesis.
Lastly, with regard to blended leadership, the computed
P-values for age (P=0.003), gender (P=0.012), civil status
(P=0.001), present position (P=0.000), highest educational
attainment (P=0.000), and length of service as a school head
(P=0.000) are less than 0.05 level of significance; thus, the null
hypothesis is rejected, on the other hand, since the computed Pvalue for number of schools served (P=0.803) is greater than 0.05
level of significance, thus, it fails to reject the null hypothesis.

PValue

0.000
*PhD/EdD
Degree

0.000
*PhD/EdD
Degree

0.000
*PhD/EdD
Degree

0.000
*PhD/Ed
D
Degree

0.000
*PhD/Ed
D
Degree

Remark

Significant

Significant

Significant

Significant

Significant

Length of Service as a School Head
PValue

0.000
*31-35
Years

0.000
*31-35
Years

0.000
*31-35
Years

0.000
*31-35
Years

0.000
*31-35
Years

Remark

Significant

Significant

Significant

Significant

Significant

0.029
*2-5
Schools

0.956

0.998

Not
Significant

Not
Significant

Number of Schools Served
PValue

0.387

0.595

Not
Not
Significant
Significant
Significant
Legend: Significant at P<0.05, *Highest Assessment
Remark

With reference to strategic planning, the computed Pvalues for age (P=0.000), present position (P=0.000), highest
educational attainment (P=0.000), and length of service
(P=0.000) are less than 0.05 level of significance; thus, the null
hypothesis is rejected, on the other hand, since the computed Pvalues for gender (P=0.767), civil status (P=0.223), and number
of school served (P=0.387) are greater than 0.05 level of
significance; thus, it fails to reject the null hypothesis.
Concerning to communication domain, the computed Pvalues for age (P=0.000), civil status (P=0.016), present position
(P=0.000), highest educational attainment (P=0.000), and length
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of service (P=0.000) are less than 0.05 level of significance; thus,
the null hypothesis is rejected, on the other hand, since the
computed P-values for gender (P=0.581) and number of school
served (P=0.595) are greater than 0.05 level of significance; thus,
it fails to reject the null hypothesis.
Concerning to project management, the computed Pvalues for age (P=0.000), gender (P=0.000), present position
(P=0.000), highest educational attainment (P=0.000), length of
service (P=0.000) and number of schools served (P=0.029) are
less than 0.05 level of significance; thus, the null hypothesis is
rejected, on the other hand, since the computed P-value for civil
status (P=0.141) is greater than 0.05 level of significance; thus, it
fails to reject the null hypothesis.
Within the scope of the innovation domain, the
computed P-values for age (P=0.000), gender (P=0.002), civil
status (P=0.018), present position (P=0.000), highest educational
attainment (P=0.000) and length of service (P=0.000) are less
than 0.05 level of significance; thus, the null hypothesis is
rejected, on the other hand, since the computed P-value for
number of schools served (P=0.956) is greater than 0.05 level of
significance; thus, it fails to reject the null hypothesis.
In light to personal excellence domain, the computed Pvalues for age (P=0.000), gender (P=0.001), present position
(P=0.000), highest educational attainment (P=0.000), and length
of service (P=0.000) are less than 0.05 level of significance; thus,
the null hypothesis is rejected, on the other hand, since the
computed P-values for civil status (P=0.054) and number of
schools served (P=0.998) are greater than 0.05 level of
significance; thus, it fails to reject the null hypothesis.
Table 6. Test of Significant Relationship between Leadership
Styles and Change Management Competencies
of School Heads
Change Management Competencies
Leadership Styles

Correlation
Coefficient

Qualitative
Description

P-Value

Decision

Transformational
Leadership

0.443

Moderate
Positive
Relationship

0.000

Significant

Transactional
Leadership

0.589

Moderate
Positive
Relationship

0.000

Significant

Blended
Leadership

0.432

Moderate
Positive
Relationship

0.000

Significant

Overall

0.718

High
Positive
Relationship

0.000

Significant
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In relation to transactional leadership, the computed
correlation coefficient 0.589 with a qualitative description of
Moderate Positive Relationship is proven to be significant since
the computed P-value of 0.000 is less than 0.05 level of
significance.
In the context of blended leadership, the computed
correlation coefficient 0.432 with a qualitative description of
Moderate Positive Relationship is proven to be significant since
the computed P-value of 0.000 is less than 0.05 level of
significance.
Finally, the overall correlation coefficient of 0.718 with
a P-value of 0.000 shows that there is a high positive significant
relationship between leadership styles and change management
competencies of public elementary school heads.
Regression Equation Model Crafted based on
the Findings of the Study
Presented in Figure 1 is the Regression Equation Model
of Leadership Styles and Change Management Competencies of
the public elementary school heads. The computed P-value for
transactional leadership (P=0.000) obtaining the largest beta
value of 1.116 in the regression equation proves that
transactional leadership has the greatest impact towards change
management competencies. On the other hand, the computed Pvalue for blended leadership (P=0.000) acquiring the lesser beta
value of – 0.567 confirms that blended leadership has lesser
impact. Further, the computed P-value for transformational
leadership (P=0.000) gaining the least beta value of – 0.361
determines that this style of leadership has the least impact on
change management competencies of the public elementary
school heads.
This implies that Transactional leadership rendered a
dominant effect on Change Management Competencies as a
result of the bureaucracy in the department. The study also
incorporated a strong relationship between leadership styles and
change management competencies of the respondents.
Combinations of three leadership styles would generate a
significant impact and the best change management
competencies for the public elementary school heads. These
concepts are illustrated below.

Legend: 0.00 No Relationship, +0.00-+0.20 Negligible Relationship, +0.21+0.40 Low Relationship, +0.41-+0.70 Moderate Relationship, +0.71-+0.90
High Relationship, +0.91-+0.99 Very High Relationship, 1 Perfect
Relationship, Significant at P<0.05

With regard to transformational leadership, the
computed correlation coefficient 0.443 with a qualitative
description of Moderate Positive Relationship is proven to be
significant since the computed P-value of 0.000 is less than 0.05
level of significance.

Figure 1. Regression Equation Model of Leadership Styles
and Change Management Competencies
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V. CONCLUSIONS AND RECOMMENDATION
Majority of the respondents were in their middle age
group. This is the seventh phase of Erickson’s Stages of
Development which states that when a person becomes a fullgrown adult, he is faced with the issue of generativity versus
stagnation. The middle-aged adult desires to be functional and
efficient, be instrumental and helps human race. Moreover, the
total female school heads were basically twice the quantity of
male respondents which signified that there were greater females
than males functioning as school heads and administrators of
Region III.
Substantial number of the respondents yielded positive
results among the indicators on transformational leadership. The
data imply that most of the school heads in the study employed
transformational leadership style practices. However, lesser
extent on expressing with a few simple words in “what I could do
and would do” was exhibited by the respondents. It can be
concluded that school leaders are not sufficient in expressing or
describing their emotions.
Based on the gathered data, it can be concluded that the
respondents were at ease in doing things in the same routine
because a predictable manner was comfortable. Asking people to
change the way they operate or think is asking them to move
outside their comfort zone. The findings also emphasized that
transactional leadership is relatively a common practice of the
school heads in the region. Additionally, the present investigation
also indicated that school principals relied more about
interchanges between their teachers by which they were
rewarded for accomplishing set targets thereby stimulating the
teaching personnel to enhance performance.
On the other hand, all indicators on blended leadership
resulted the same interpretation acquired by the respondents.
From these, it would positively mean that the school heads
performed blended leadership consistently.
In terms of strategic planning domain on change
management competencies, it can be inferred that the school
heads were certainly exercising strategic planning to execute the
transformation process in their respective educational
institutions.
Within the scope of communication domain, the
respondents were skilled in communications. Concurrently, they
displayed the precise communication abilities in oral and written
means particularly during organizational transformations.
With reference to project management, all
three
indicators from this dimension yielded the same results.
Inference can be resolved that the school heads predominantly
exercised project management in the context of change
management. Leading, ensuring, supervising, and evaluating
projects and programs in DepEd are prevalent among the school
heads.
With regard to innovation domain, the school heads were
constantly engaging innovations in their particular institution.
This is a good indication that the school heads performed their
tasks accurately and completely.
Within the scope of personal excellence domain, it can be
concluded that the respondents relatively often exhibited good
decisions or made decisions on their own because resolutions
were just being handed down unto them. It also displays that the
school heads were proficient in terms of personal excellence on
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change management competencies. Preferably, this connotes that
the school heads focused on excellence and sustained the
teachers in the expansion of objectives and goals of the
institution and the department.
When the institutional heads are aging, indications of
transformational leadership become more apparent. As a result,
they are apt to build more affirmative approaches towards their
subordinates and to their respective institution.
The study validated that age, present position, educational
background, and length of service as a school head had its weight
on transactional leadership. It was also established that more
accomplished and more seasoned school leaders were highly
possible to demonstrate a transactional leadership.
The school administrators employed a combination of
transformational and transactional otherwise blended leadership.
It can be drawn that the school head-respondents displayed
blended leadership characteristics to lead their teaching staff to
accomplish institutional goals. An accomplished school leader
does not flourish with no endeavor, understanding, and
experience. Logically, elderly and more adept a person becomes,
the greater principal he turns into as well.
Knowledge and experience gained as the head of the
school had a significant influence on change management
competencies of the respondents.
The analysis shows that communication is absolutely
integral to the fruition of change. The road to institutional
changes can only be done through efficient communication
including the development of change abilities of the teaching
personnel, preparing them for change and ensuring that they are
committed in the process. Further, results of this investigation
proved the significance of crafting support system for change
among newly promoted or the next-generation school
administrators who can then execute their part for their teachers
during periods of transformation.
Project management domain indicates a substantial
function and is fundamental on the organizational
metamorphoses in extremely competitive public education
sector.
Innovation is viewed as a key determinant of educational
growth in the public elementary school more particularly with
seasoned heads of the institutions.
Personal excellence as one of the domains in change
management competencies is certainly significant in change
transformations of public elementary school heads.
Transformational leadership is essential through the period
of change due to the capacity of transformational school leaders
to commit teachers and to encourage them to sustain the school
leader’s preferred direction.
The achieved results indicate that transactional leadership
established by the school heads in the study would contribute
more on the success of the school specifically in times of
organizational change. Blended leadership exerted by the large
number of respondents in Region III plays a major ingredient in
accelerating change in the department, the teaching personnel,
and school leaders who are indispensably fastened together in the
change process.
It can be deduced that leadership styles employed by the
school leaders provide the basis for educational transformations.
Comparably, experienced school leaders in the public
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educational sector play a major role in the introduction and
execution of these changes.
Transactional leadership rendered a dominant effect on
Change Management Competencies as a result of the
bureaucracy in the department in which managers had low
control over rewards. The study incorporated a strong
relationship between leadership styles and change management
competencies of the respondents. Combinations of three
leadership styles would generate a significant impact and the best
change management competencies for the public elementary
school heads.
Recommendations
Based on the above-mentioned findings and conclusions,
the
following recommendations are being offered by the
principal investigator.
1. This could provide school divisions and school districts with
the useful information when evaluating the needs of the school
principals and the data could assist them in making decisions
related to school improvement.
2. Continuous professional development training should be
provided for principals to help them communicate better and
explore different approaches depending on the environmental
context of the organization.
3. Elementary school leaders should ensure that strategic
planning time is included in their school schedules so that
teachers are given time within the school day to exchange ideas
and engage in constructive dialogue.
4. Findings of the study revealed that there is a significant
difference on the leadership styles of the respondents when
grouped according to profile; therefore, educational
administrators may use the results of the present study when
making decisions and implementing school improvement reform
efforts and empower the school heads in leading their schools to
become successful and productive educational institutions.
5. The study established that there is a significant difference on
the five domains of change management competencies when
grouped according to profile; hence, change management
interventions or programs that would be valuable for the new
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breed of school leaders in the basic education sector must be
crafted and pioneered.
6. The central office personnel and the division-level
administrators should regularly collect data on leadership styles
of principals in order to evaluate the needs of the schools and to
properly match the principals with the schools’ needs.
7. The Regression Equation Model may be utilized by the school
leaders to employ the required leadership style to execute change
and these leaders will be able to equip themselves and their
institutions with the change process.
8. While this exploration was conducted in Region III, it would
be substantial to study change management and to establish
inquiry related to handling change on a national and global scale.
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Abstract- Globally, postnatal period is crucial period in which
most of the maternal and neonatal death occur due to wrong
practice and knowledge most of which occur in developing
country. The practice of postnatal care is increasing daily after
proper knowledge and awareness on postnatal care. A research
entitled “Knowledge and practice regarding Care of Postnatal
Mother among the family care giver at Scheer Memorial Adventist
Hospital, Banepa, Kavre” was conducted to assess the knowledge
and practice of postnatal care.
A descriptive cross-sectional research design was adopted
in total 100 samples using non-probability purposive sampling
technique. Data was collected using pretested (r=0.82) face-toface interview schedule with structured and semi-structured
Nepali version questionnaire. The collected data were analyzed in
SPSS version 21st by using descriptive statistics such as frequency,
percentage, mean, standard deviation and inferential statistics such
as t test and ANOVA test.
The study shows, mean age of the respondents was
38.75±10.18. The overall mean knowledge score was 36.8±5.77
with maximum score 44 and minimum score 24 out of total
possible score 44 and overall mean practice score was 11.45±1.25
with maximum score 14 and minimum score 6 out of total possible
score 14. The study was significant on the basis of previous
experience as a care giver (p=0.03) knowledge while doing t-test
and age (p=0.021) mean practice while doing ANOVA test. The
mean and SD of total knowledge score of respondents with
previous experience was 36.74±3.52 and without previous
experience as a care giver was 36.04±0.54. The overall mean
knowledge score was 36.8±5.77 and overall mean practice score
was 11.45±1.25. The study finding shows that the level of
knowledge increases the level of practice . Therefore , based on
the finding of the study , the postnatal care can be improved by
providing various awareness programs to the family members and
care givers.
Index Terms- Knowledge, postnatal care, practice

I. INTRODUCTION

P

ostpartum care is the care of mother and newborn baby after
delivery till 42 days of postpartum period. It’s done to prevent
complications, to provide care for rapid restoration of the mother
to optimum health, to check adequacy of breast feeding, to provide

family planning services, to provide basic health education to
mother/family; to keep mothers away from emotional upheavals
and freedom from worry & excitement; to promote physical wellbeing by good nutrition, comfort, cleanliness & sufficient exercise
to ensure good muscle tone (1).
Globally, every day approximately 800 woman die from
preventable causes related to pregnancy and child birth. About
99% of all maternal deaths occur in developing countries (2).
The recent World Bank data puts the MMR for India
reported in 2015 at 174 per 100, 000 live births, which is a
significant decline from the 215 figure that was reported in 2010.
Most of these new mums succumb to heavy blood loss (postpartum haemorrhage) (3).
World literature search revealed a Nigerian study report
that puerperal sepsis is a second leading cause of death accounting
for 26.3% of maternal deaths, while another WHO report
estimated 358,000 maternal deaths yearly occurring due to child
birth problems and out of these up to 15% are associated with
puerperal sepsis(4).

II. MATERIALS AND METHODS
2.1 Research Design
The research design was descriptive cross sectional
research design.
2.2 Research Setting
The study conducted on inpatient department of postnatal
ward of Scheer Memorial Adventist Hospital, Banepa, Kavre. The
hospital was established in 1950 A.D. with total bed capacity of
150. It provides services of OPD and different wards for the
treatment of the patients. There are 16 beds in postnatal ward
2.3 Population And Sampling
Target Population
Family care giver’s visiting inpatient department of
postnatal ward of Scheer Memorial Adventist Hospital.
Sample Size
Sample size calculation:
The following formula was used to calculate the sample size ,
n=Zα2S2/d2
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III. RESULTS
Table 1. Distribution of Respondents According to Overall
Mean Knowledge Regarding Postnatal Care.
n=100
Variables Total
Mean
Minimu
Maximu
possibl (SD)
m
m
e score
The
9
7.62±1.17 5
9
importanc
e
of
postnatal
care
Nutritiona 8
6.5±1.21
3
8
l care
Physical
18
15.16±1.6 11
18
care
3
Medical
9
7.52±1.76 5
9
care
Total
44
36.8±5.77 24
44
knowledg
e score
Table 2. Distribution of Respondents According to Overall
Mean Practice Regarding Postnatal Care.
n=100
Variables Total
Mean
Minimu
Maximu
possibl (SD)
m
m
e score
Hygiene
6
5.34±0.86 2
6
Nutritiona 5
2.53±0.61 0
3
l care
Physical
3
3.85±0.88 2
6
care
Total
14
11.45±1.2 6
14
practice
5
score
Table 3. Association of Knowledge Regarding to Postnatal
Care in Relation to Respondents Previous Experience as a
Care Giver.
n=100
Variables

The
importance
of postnatal
care .
Nutritional
care
Physical
care

Total
possible
correct
score

Without
previous
experience
n=46
Mean (SD)
7.68±1.12

ptest
ttest

9

With
previous
experience
n=54
Mean (SD)
7.54±1.22

8

6.5±1.31

6.5±1.12

0.14

18

15.11±1.62

15.21±1.65

0.16

0.34

Medical
care
Total
knowledge

958

9

7.79±1.10

7.19±1.18

0.47

44

36.74±3.52

36.04±0.54

0.03

Table 4. Association of Practice Regarding Postnatal Care in
Relation to Respondents Previous Experience.
n=100
Variables

Hygiene
Nutritional
care
Physical
care
Total
practice
score

Total
Possible
Correct
Score
6
5

With
Experience
n=54
Mean (SD)
5.42±0.74
3.89±0.94

Without
Experience
n=46
Mean (SD)
5.23±0.99
3.81±0.82

pvalue
(ttest)
0.285
0.66

3

2.5±0.57

2.50±0.65

0.65

14

11.53±1.02

11.34±1.47

0.25

IV. DISCUSSION
A descriptive cross sectional study on knowledge and
practice regarding care of postnatal mother among the family care
giver at Scheer Memorial Adventist Hospital, Banepa , Kavre,
Postnatal Ward, the sample size of the study was 100. Interview
schedule containing structured and semi-structured questionnaires
were used for the collection of data to assess knowledge and
practice regarding care of postnatal mother among the family care
giver .
In this study , the descriptive cross sectional research
design was used which was similar with the research conducted by
Fikirte Tesfahun , Walelegn
Worku ,Fekadu Mazengiya and ,Manay Kifle in Gondar
Zuria District, Ethiopia (12).
In this study, purposive sampling technique was used which
was similar with the research conducted by Walelegn Worku
,Fekadu Mazengiya and Manay Kifle in Gondar Zuria District,
Ethiopia (12).
In present study, most (99%) respondents had knowledge
regarding who responded the postnatal care is given from 1st day
to 42days which was similar with the research conducted by
Sulochana Dhakal in rural area ,Nepal (13).
In present study, minority (12%) of the respondents were
from age 51-60 which was similar with the research conducted by
hospital staffs in Fujian Provincial and County Hospitals (5).
In present study , most (93%) of the respondents of the
respondents had knowledge about first breast fluid feed as
Colostrum which was similar with the research conducted by
conducted by Nurgul Bolukbas, Nulufer Erbil, Hanife Altunbas,
Zehra Arslan majority (88.7%) of the responded the as first breast
feed as colostrum in Bangladesh (14).
In present study , more than three fourth (77%) responded
third postnatal visit as 4th week which was similar with the
research conducted by Tadashi Yamashita on the topic in
Philippines (30).
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V. CONCLUSION
The overall mean knowledge of total respondents on
knowledge regarding postnatal care is 36.8±5.77. The minimum
score obtained is 24 and maximum score obtained is 44. 3. The
mean knowledge regarding the importance of postnatal care was
7.62±1.17.The mean for the knowledge regarding nutritional care
of postnatal mother is 6.5±1.21. The mean knowledge for the
knowledge regarding physical care of postnatal care was
15.16±1.63. The total mean knowledge score for the knowledge
regarding medical care of postnatal care was 7.52±1.76.
After doing t test the p value obtained in mean knowledge
was 0.03 which is less than 0.05 at 5% level of significance. Hence
there was significant difference in knowledge regarding postnatal
care of mother in relation to respondent’s previous experience as
a care giver.
After doing t test the p value obtained in mean practice was
0.25 which is greater than 0.05 at 5% level significant .Hence there
was no significant difference in practice regarding postnatal care
in relation to respondent’s previous experience as a care giver.
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I. INTRODUCTION

U

rinary tract infection (UTI) is the third most common
infection experienced by humans after respiratory and
gastrointestinal infections¹. Urinary tract infections detected in
both outpatients as well as hospitalized patients despite of their
gender and age.
The genus Citrobacter is a distinct group of aerobic, Gramnegative bacilli of the Enterobacrteriaceae family, widely
distributed in water, soil, food, and intestinal tract of human and
animals. Bacteria to genera Citrobacter are emerging pathogens
causing gastroenteritis, neonatal meningitis, septicemia, brain
abscess and UTI².

II. OBJECTIVE:
The aim of this study is to detect the prevalence of
Citrobacter spp as a causative agent of UTI and compare it to other
organism causing UTI like E.coli and Klebsiella spp.And to find
the best antibiotics which more susceptible to treat.

III. MATERIALS AND METHODS:
A total number of 8404 positive urine culture results were
observed during the period of 1/1/2017 till 31/12/2018 from King
Hussien Medical City wards and clinics despite of gender and age
(the study is not age or sex related). All urine samples were
cultured on Blood agar and Mackoncky agar; the positive cultures
were biochemically tested on Tripler Sugar Iron (TSI) media,
Citrate and Indole media, confirmation for Citrobacter isolates
confirmed by Vitek-2 compact system where GN cards for
identification of Gram Negative bacteria selected. After
identification, the isolate inoculated on Muller Hinton agar for
sensitivity test using Disk diffusion method and conformation for
susceptibility done by Automated Vitek-2 system using AST_233
card for MIC interpretation susceptibility.

1.1%, Morganella spp. 0.8%, Citrobacter spp. 0.7%,
Staphylococcus 0.5%, Streptococcus spp. 0.4%. And a total
number of 127 isolates were Unidentified.
Bacteria name
E.coli
Klebsiella spp.
Pseudomonas spp.
Proteus spp.
Acinetobacter spp.
Enterococcus spp.
Enterobacter spp.
Morganella spp.
Citrobacter spp.
Staphylococcus spp.
Streptococcus spp.
Unidentified
organisms

Isolates
number
5140
1752
546
217
182
134
92
75
59
49
33
127

Percentage
62%
21%
6.2%
2.6%
2.2%
1.4%
1.1%
0.8%
0.7%
0.5%
0.4%
1.4%

For sensitivity result, from 59 isolate identified as
Citrobacter 50 isolates sensitive for Amikacin with a percent of
89.2%, 48 sensitive for Ertapenim 85.7%, 45 sensitive for
Imipenim 80.3%, 44 sensitive for Gentamicin 78.5%, 39 sensitive
for Piperacillin/Tazobactam 69.9%.

V. CONCLUSION:
In this study Citrobacter spp. showed a 0.7% of UTI’s
causative pathogens which is lower than expected or reported on
other researchers.
The most effective antibiotic for Citrobacter spp. was
Amikacin, followed by Ertapenim, followed by Imipenim, and
Piperacillin/Tazobactam.
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Abstract
Veda will not be rightly subjected to search for historical matter or information if one assumes that the
Vedas are eternal. But modern scholars accept that the Vedas are the creation of many generations of mankind
like any other literature. So it is usual they find many historical factors in the Veda and trace the gradual
development and progress of human thought in it. So many Vedic Manuscripts Collection in contribution of
Kerala and some have contributed writing its new commentaries and treatises related to area which have been
included in this collection. The aim of whole rare unpublished manuscripts and transcripts contains is available
for academic and new research purposes. It will be a matter for gratification to us if the scholars doing research
work in Sanskrit Literature, find these Bibliography useful.
Keywords
Commentaries, Ṛgveda, Yajurveda, Sāmaveda
Introduction
The people of India saved the invaluable sacred literature of the Vedas with faith and devotion. The
Vedas came to be called Śruti because they were orally transmitted to the disciples from their preceptors and
preserved in the mind or brain. The Rṣis invented many methods of pronouncing the Vedic literature, so that it
could be preserved without any change even in a letter.
One of the objectives of modern study and research on Vedas is to collect, preserve and publish Vedic
and allied texts which are still kept in the manuscripts/transcripts form. Regarding the history of early
manuscript collection of Kerala, the Trivandrum Manuscript Library, forms perhaps the greatest repository of
manuscripts of the region. In the beginning, manuscripts were collected organised, with the purpose of
publishing the ancient and rare Sanskrit manuscripts as are in the possession of ancient families in the region.
The successors carried on the good work and searched for unpublished and rare manuscripts in private
collections in different parts of Kerala. Almost all the manuscripts preserved in Kerala. Later transcripts also are
on palm leaves are found after the invention of paper and within.
In many of such private collections, the manuscripts are kept in a codex with a list of them according to
their topics. Some of these works are exceptionally good and were popular as attested by their manuscript copies
being available in several private collections and modern manuscripts libraries in Kerala and other states,
sometimes even in foreign countries.
Manuscripts form of these and other private collections were collected and deposited in Government
Manuscript Libraries of Kerala in different phases. Hence they are now available for scholars for reference in
such Manuscript Libraries. Main collections Manuscripts of Vedic texts in Kerala.
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Important Manuscripts of Vedic texts in Kerala
In Kerala, Manuscripts collections of some published and unpublished works in Sanskrit followed by
Scholars of Ṛgveda for the memorisation of its chanting. Many such rare works, few in manuscripts form and
some published in Malayalam Script locally, are collected and presented in this work in Nāgari script.
For Mantra chanting, the Ṛgvedic tradition of Kerala has maintained some techniques from very
ancient days. They are available in Malayalam, the local language of the region as well as in Sanskrit. Most of
them are preserved in oral tradition and recently some of them have been printed in Malayalam Script locally.
An attempt is made have to collect all such available texts in Kerala used for the preservation of the memory of
the Ṛvedic chanting and to publish them in Nāgari Script by some scholars.And still the Commentary is
included in the present edition with all these limitations with the sincere hope that this will become a base for
further modified and critical editions of the Commentary that can be brought out in the future. Besides,
moreover, there is text and Commentaries related to Yajurveda and Sāmaveda also, have collection and edition
of which have not been attempted to Ṛgveda only.
Manuscripts of almost all texts related to Vedic studies are found in the above mentioned Manuscripts
collections to some Manuscripts/Transcripts which are important are given below:
Manuscripts of Ṛgveda
Sukhaprada Commentary by Ṣaṭguruśiṣya on Sarvānukramaṇī, in Sanskrit series, TVM, Nos.
149,167,176 are numbers and Nag publications, Delhi 1991.
Mokṣaprada Commentary by Ṣaṭguruśiṣya on Aitareyabrāhmaṇa seen in TVM Sanskrit Series Nos.
221, 1986.
Kauṣītakagrhyasūtra, -C Vivaraṇa by Bhavatrāta, Adayar.Pull.II.App.p.30, 2mss, 1pitṛmedha portion
only.
Kauṣītakasūtra unspecified, Brahmasvamaṭha no. 9
Kauṣītakasmṛti Vaḍakkemaṭha no.27
Kauṣītakānupūrvi on the order of the rites (caṭaṅu in Malayalam), Elaṅkulattu kurūr Bhaṭṭatiri no.12.
Pallipurattu Mana no.60. Trippūnittura III. Vaḍakemaṭham nos.37, 45,47.
Sukhadā Commentary by Udayan of Kauṣītakibrāhmaṇa. Sukhadā or Sadarthavimarśīni in the Union
Catalogue named NCC III.p.325.
Kauṣītaki (brāhmaṇa)upaniṣad or Śākhāyana adhy.3-6 of the Āraṇyaka, Grantapura p.24, nos
567,568. Trav. Uni. 439B, 978, 13531Z-4, L-1338A (Vārttika). It is published.
-C. unspecified on above, Trav.Uni.975, 978, 1178B
-C. Prakāśikā, Trav.Uni.4368 (inc).
-C. Vyākyā, Trav.Uni. 975,142430 (both inc)
-C. Dīpika by Nārāyaṇa, Ptd. Ānandāśrama no.29.pp.113-144. NCC V.p.121b.
Abhudayaprabhā (dhā) on Āśalāyanaśrautasūtra, Kaḍayanallur 23. Besides another some catalogues
in NCC II p.226b.
Dipaprabha name of C on Sarvānukrama¸i by Akkitam Nārāyaṇa Nambootiri, its transcript available
at Vaḍakemaṭham Brahmasvamaṭha from Thrissur. Trav. Uni.L.312A. Triv.Cur.V.22.23. Weber 111-114.
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on Sarvānukramaṇi, NCC III p.87.
on Vārarucaniruktasaṅgraha or
Vārarucika or
Kārakacakra or Prayogamukha(maṇḍana) or Prayoga (Viveka)Saṅgraha by Vararuci,
Deśamaṅgalam 1568. Granthappura p.41. nos. 960-61.TCD.780. Trav.Uni. T-506-23(inc).9353.1077A. 13263A Trav.Uni. Sup. -19970-71(inc).22922-B.

On Praiṣa or Pariṣasūkta or Pariṣādhyāya. Trav. Uni.1265 (inc), 4844. are included in one Manuscript
given to NCC.
-C. on Ṛgveda Sarvānukramaṇi by Vāsudeva of Kerala. Naṭṭuvilmaṭham 177 (Ṛgveda
Ṛṣicchandodaivatāni)
-C. Vedārthadīpika by Ṣaṭguruśiṣya (written in 1187AD). Granthappura p.I.no.10. Trav.Uni. 1577.
3694c.
Ṛgvedasamhitā,
-C.an. (Bhāṣya in some Mss). Brahmava Maṭha 21. Cranganore II. 291(Vol.1). 292(Vol.2)
293(Vol.3). 294(Vol.4). 295(Vol.5). 296(Vol.6). 297(Vol.7). 298(Vol.8). Puliyannūr Mana 90. Tripunitura
III.90. Vaṭakemaṭham 69.73.
-CC. Puliyannūr Mana 91. Tripūittura III. 91.
-C. Ṛgārthadīpika by Veṅkaṭācārya or Mādhava, son of Sundarī and Veṅkaṭācārya of Viśvāmitragotra
of Cola Country. Granthapura p.1 (no.11b) inc. Puliyannūr Mana 176.TCD. 4A. 5-9(all inc),
Tra.Ad.Rep.1100.1, 1102.1, 1103.1, 2, 3, 4(all inc) , 1104.4(inc) Trav.Uni.C.1253A. C.1397. C.1823. T.754.
T.756. T.776(all inc). Trav.Uni.Sup.19930-B(inc). Trippuṇitura III.176. Ptd. Government Press, Trivandram,
1929.
-C. Ṛgvedasūktanirukta by a fourth Mādhava of Gomatīvillage, author of 12 Anukramaṇī. TCD.I.3.
Tra.Ad. Rep.1105.1(Aṣṭaka 1). Trav.Uni.T.847. Edn. Adayar Library Series. 1939. Aṣṭ.(I.i-iv). 1947(I.v-viii).
Ṛgvedānuvākānukramaṇi, Tāmarakāṭṭumana 58A.
Niruktaślokavārtikam metrical C. on Yāska’s Nirukta by Nīlakaṇṭha, son of Kīraśarma and Nīli.
K.K.Rāja, Adayar Library Bulletin XXVIII.ii.pp 250-62, also C.Kunhan Raja, Annals of ori. Res., Uni. of
Madras, Vol.5. Edn.based on Kunhan Raja’s manuscript is being prepared by K.K.Raja.
Sūktaśloka by Melpattur Nārayaṇa bhaṭṭa, son of Mātṛdatta, a great Mimāmsaka; elder brother of
Mātṛdatta, who copied Nārāyaṇīya. Ptd. JoR. Madras VIII.pp.358-71.
Padasamkhyapradīpikā , -C.Dīpikā by Dāmodara (5th Aṣṭaka, inc). MT.5294
Yogiyār author of Chandaśāstra, Trav.Uni.Sup.15799C
Ṛgvedaprātiśākhyam or Ṛkprā0 or Ṛk. prā. pārṣada or Pārṣadasūtra by Śaunaka, Trav.Uni. 576A.
952. 2510C. 3673 (with C. inc). 4840(withC. inc). 4846. 4922. 5539G. 7438(withC). Trav.Uni. L.479 (withC).
8(withC). It has some editions.
-C Vākyapradīpika by Īśvara or Parameśvara. Trav.Uni.L.479 (with text). L.1346A. T.1134.
-C.by Uvaṭa. NCC Vol.II Called Pārṣadavṛti or 0Vyākya (in almost mss inc)
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Aṣṭavikrtilakṣaṇa- Maskarīya Mysore I.p.22, compare of Aṣṭavikṛtivivṛti by Maskarin from śaunaka’s
Vikalpakaumudī, Trav.Uni.L.14299F.
Varṇakramalakṣaṇa deals with various aspects of Varṇas, or Ṛgrvedavarṇakramajñānalakṣṇa by
Jaganātha, Aithal, Vedic Ancillary Literature, pp.219-21. 532.,Trav.Uni. 4923(with C). 7461-B.
-C. Yājuṣabhūṣaṇa, Mysore ND II.3744 (inc),
-CC. Mysore ND II.3748, Extract.pp.145-46.
Ṛgvedaārṣānuakramaṇi by Śaunaka Triv.Cur.V.5. NCC II.p.180a.
Ṛgvedopaniṣad (same ms. mentioned as Ṛgveda-Kaivalyopaniṣad), Grantappura p.24. no.563.
Ṛgvedānuvyākyānukramaṇī Tāmarakkaṭṭu Mana 58A. NCC III p.26b.
YAJURVEDA
Padapāṭha, Trav.Uni.1396. 346(inc). 3666.Trav.Uni.Sup.21752(inc).
kumbhakonam1912-14.

Ptd. Padapāṭha pts 1-3,

Taittirīyaprātiśākyam , Vedalakṣṇa in 2 Praśnas, each in 12 addhyāyas. GD.17. Granthapura p.1,
no.18(and C). Trav.Uni.2406(withC). 2630L. 2643(withC, inc). 29385. 3040A.3321A(withC). 3593.
3599A(inc). 3650.
Vaidikabhūṣṇa or Bhūṣaṇavṛti on Taitarīyaprādiśākhyam. Trav.Uni.3321A (inc).
Vedārthaprakāśa, the name of C Bhāṣyābhāṣyam by Sāyaṇa on Taittirīyabrāhmaṇa or
Kṛṣṇayajurvedabrāhmaṇa. Kiṭaṅṅaśeri Mana 81. Trav.Uni.485(inc). 2583B. 3101B(inc). 3369(inc).
Vedārthaprakāśa, by Sāyaṇa( Mādhava) on Śuklayajurveda or Vājasaneyi samhita. Grantapura p. 82.
no.23(inc). Trav.Uni. 1995(fragment). 7714(inc).
Vedārthaprakāśa, name of C on Taittiriyasamhita. Trav.Uni.Sup. 19042. 21565.
Vājasaneyisarvānukrama, by Kātyāyana. Trav.Uni.77784-B. 10095.
Vājasaneyisamhitopaniṣad, -C. Bhāṣya. Tekkemaṭham IV. 56.
Taittirīyasamhitā, -C. Jñānajña by Bhaṭṭabhāskara. Vaḍakkemaṭham.
Mantrabhāṣyasaṅgraha name of C. by Ānanda Bhaṭṭopādhāya Caturvedi on Kāṇvaśākhā of
Vājasaneyīsamhitā. Trav.Uni. 4740(inc). Ptd. Vidyavilāsa Press Benares, 1912-13.
Taittirīya Samhitāpadapāṭha, Trav.Uni.Sup.16358. Vidyaraṇyapura 126(3rd Kāṇḍa). NCC XXI.p.224b
Yajurvedanirṇaya. Trav.Uni.L-807. T-1203(inc)
SĀMAVEDA
Āmahīyavagāna. Trav.Uni.6597 B7.
Āmahīyādisāmaparigaṇana (Ūhasāmaparigaṇana). Adayar I. p.11a. Adayar D. I. 757. 758.
(Ūhasāmāniṣaṭtrimśa......), it is good condition and good medium writing.
Jaiminīyagṛhyaprayogakārikā or Drāhyāṇagṛhyasūtra or Vainateyakārika by Vainateya or
Vinatānandana. Trav.Uni. 11783(inc).
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Jaimanīyagṛhyasūtramantra, -C.an. ref. to Bhavatrāta, Trav.Uni.C.862. T.577(inc).
Jaimanīyaśrautasūtra, -C. by Bhavatrāta, Completed by his nephew and son-in-law jayanta.
Trav.Uni.L.321.
Bhavatrātīyam or Smārta by Bhavatrātan Pājñāl muṭṭukal 28.
Ṣaḍvimśabrāhmaṇa, -C. Vedārthaprakāśa by Sāyaṇācārya. Trav.Uni. 3814-A.
Sāmavidānabrāmaṇa, -C. Vedārthaprakāśa by Sāyaṇācārya. Trav.Uni.Sup.3314-B(inc). 3344-D(inc).
Jaimanīyopaniṣad. Pāñjāl Muttatukāṭ 62. Tekkemaṭham II 51.65.91. Trav.Uni.L.308A. L.308B(inc).
L.1247. Probably same as Kenopaniṣad.
Besides, very brief explanation of this kind, unpublished and published some works given towardsWORKS OF ṚGVEDA
Avantīsundharīkatha of Danḍī have discussion about the Scholars of Bhavarātan and Mātrattan. Here
mentioned Bhavarātan, is commentator of Śrautasūtra and Gṛyasūtra by Hiraṇyakeśi.
Kauṣīdaki and Jaiminīya Gṛyasūtras are commentator is Mātṛdattan, opinion of Prof.
S.Venkiṭasubrahmaṇya Ayyar in Journal of Oriental Research Institute, Madras, XIX, Page 161.
Ṣaḍguruśiṣya have written many commentaries of Vedic literature, he is famous in Kerala. Ṛgveda
have two Brāhmaṇas are Aitareya and Kauṣītaki. Ṣaḍguruśiṣya have one commentary Vedārthadīpika of
Sarvānukramaṇi basis in Aitareyabrahmaṇa of śaunaka, in 1981, it is published in A.A.Macdonell, Oxford
University. Such of these commentaries in the Library of Grantapura and hint about this in Kerala
Sāhityacaritram, Vol. I. Nag publications, Delhi1991, have published his commentary Sukhaprada of
Aitareyabrāhmaṇa.
Then Ṣaḍguruśiṣya’s Mokṣaprada commentary to Aitareyabrāhmaṇa seen in TVM Sanskrit series.
Abhyudayaprabhā named have one of the commentary to Āśvalāyanagṛhyasūtra. In Christian era
12AD, Book built the basis of the law of Vyākaraṇa are Vast and knowledge of the commentary of
Ṣaḍguruśiṣya.
Another one of the scholar of Kerala, Udayan is wrote Sukhadā commentary of Kauśītakibrāhmaṇas.
He was born know at Brahmakulam of Thrissur in 15th-16th AD. From Germany published in Sukhada’s
commentary by Dr.E.R. Śrīkṛṣṇaśarma, in 1976. In the Union Catalogue named NCC, Ṣadarthvavimarśini it is
called as Sukhadā.
Dīpaprabha This is one of the famous commentary on Sarvānukramaṇi by Akkitam Nārāyaṇa Nambootiri. It’s
transcript available at Vaṭakemaṭham Brahmasvamaṭha from Thrissur. A. Sarvāukramaṇi, B.
Vararucaniruktasaṅgraha, C. On Praisa Trav. Uni.L.312A, are included in one Manuscript given to NCC.
Another one of the commentary, its wide words description on Sarvanukramaṇi own the Prof. Kunjunrāja’s,
manuscript. Dr. Knjuṇirāja the one of who is in possession of a property of this manuscript. It is anonymous
work. Contribution of Kerala literature, Madras University, 1980, philosophical and Technical literature, A brief
Survey Vedic exegesis, Appendix p. IV.
Ṛgveda saṃhita It commentary is together of both are Skantasvāmi and Veṅkanṭhamādavavariar. It published of
come up with of K. Sāmbaśivaśāstri. This subject discuss in the preface of literary work. In NCC, recorded
Govt. Press Trivandrum, 1929 published ‘Ṛgārthadīpika’ the commentary of Veṅkaṭhamādhava.
Niruktaślokavārtikam Niruktaślokavārtika one of the commentary on Nirukta of Yāska. Here it’s subject
narration to the form of Śloka. Gārgyanīlakaṇḍa is the commentator of this. He was a Yajurveda scholar to live
at the Bhārata River in Kondayur.
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Sūktaśloka The famous the author Melpatūrnārayaṇabhaṭṭatiripad of Nārāyaṇīyam, he wrote Sūktaśloka book
contain some ślokas described character of Vedasūktas. It have nine ślokas with include worship ślokas and
these are discuss with Sūktasaṅkya. Each one of the Akṣaras has accordingly kaṭhapayādi method use to note
numbers of different kinds of types.
Padasamkhyapradīpikā Accordingly Vaṭakumkūr that made a book for narrated of words in Aṣṭakās of name
of the scholar Dāmomodaran. (KSSC-Vol. 3. chapter I, p.29).It have available 4 and 5 Addhyāyas.
In 16th C Sukhapuram Taikkaṭunīlakaṇṭa Yogiyar compose the work of ‘Śrauta prāyaścitta sangraham’.
(CKSL- Appendix p.III )
Jaimanīyasūtrarthasaṅgraha of Ṛṣiputra parameśvara from Pannur Bhattatiri’s, it’s related to branch of Veda.
(Ed. P.K. Narayaṇa Pillai, University of Travancore 1951).
Yogiyāruḍe kārikā Yogiyāruḍe kārikā is one of the work circulationing in Kerala Yāga tradition. It wrote in
form of Kārika in Sanskrit. It have estimate about bricks and so on use of it and about making to citi = in yāga.
Yogiyāruḍe Kārika is one of excellent contribution of Kerala in this branch after the first age of Śulbasūtras,
according to Dr.V. Govindan Nambootiri. ( Śrauta sacrifice of Kerala , Calicut University Sanskrit series No.
13,2002, page 108- 116 ).
Vedavikṛitivivaraṇam The author of Dāmodaran Nambootiri explained quality of eight Vikṛti in the work. Śrī
Śaṅkaran Nampootiri published this from Banaras in 1955.
Āmnāyamathanam It published from Anādigranthālayam at Travancore in 1976, it is Malayalam work of Śrī
Erkararaman Nambootiri. The same work and the same title translated to Sanskrit from the scholar of Nārāyaṇan
Nambootiri.
Ṛgvedaprātiśākyatinte kramapaṭalam It has mingle of commentary of Dr.N.V.P.Uṇṇitiri and commentary of
Uvaṭa to kramapaṭala of 10th Addhyāya in Ṛgvedaprātiśākhya.
Aṣṭavikritivivrti It is owner of Madhusūdanamaskari and it has commentaries. Here available
Dr.N.V.P.Uṇṇitiri’s commentary depended upon the commentary of purogamācāryan without this; it’s to
literary work having depended two and three another famous works. Those are Vikrtivalli by Vyadi and its
commentary by Gangādharabhaṭṭa. Aṣṭvikṛtilakṣaṇam has unknown author and Jaṭāpaṭalam of Hayagrīvan with
commentary Ānantāryavyākhyānam and commentaries of commentary of them.
Śaunakaśikṣa Śaunakaśikṣa has commentary the owner of Divākara Nambootiri. He is scholar of Veda and
Vyākaraṇam. Its new edition in Sanskrit language, published in Malayalam script of original of this work in
Mangalodayam Press, Thrissur in 1962.
Sūktaśloka It has a commentary wrote by Kompakulam Viṣṇu Nambootiri, he is a scholar of Vyākaraṇa, Sree
Sankaracārya University of Sanskrit, Regional centre, Payyannur. Its commentary explained to Sanskrit
language. Meaning of Sūkta, Varga each one of Aṣṭaka in Ṛgveda and eulogy of Goddess Devi these are make
include to this work.
Trisandhā, Vedapāṭārthānadhyāyana Saṅgraha and Sarvānukramaṇipadhyavivaraṇam These are three
works of scholar K.P.Kriṣṇa Bhaṭṭatiripad. His famous tāntric family, place held on Kunnathur Paṭiñārellatu
Mana, Cherp, Thrissur.
Śrīkṛṣṇacintāmaṇi This published in language of Sanskrit, it related to subject of prāyaścittam and tantric
composition of other famous author with above noted there are; its publication is Mangalodayam Press,
Thrissur.
Vedapāṭārthānadhyāya Saṅgraha This small works have explained about holidays for studies of Veda. Those
days calculate depend of leaner calendar.
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Nānābhedaprakāśini In Kerala he is who one of the foremost Ṛgvedic scholar K.M.Vāsudevan Nambootiri.
This work have concerning of change in pronunciation of letter ‘NA’ comply with the recitation of Veda and
ordinary using of it. Here explain some rare unpublished work on Ṛgveda, like are Varṇakramalakṣaṇa,
Sarvānukramaṇi, Ṛgvedaārṣānukramaṇi, Ṛgvedopaniṣad, Ṛgvedānuvākhyānukrama.
Varṇakramalakṣaṇa This work deals with various aspects of varṇa, written by the scholar of Jaganātha. There
is collection of two manuscript in Manuscript Library of Trivandrum .It have one commentary itself, the author
is himself.
Sarvānukramaṇi It appeared that the number of 177 in Natuvilmatham, thrissur of the commentary of
Vāsudeva is one who is born in Kerala to Sarvānukramaṇi of Kātyāyana.
Ṛgvedaārṣānukramaṇi This work is written by śaunaka. It is found at Tri.v.cur.V.5 and New Catalogues
catalogorum second Volume, page no.180a.
Ṛgvedopaniṣad It is same mentioned as Ṛgveda Kaivalyopaniṣad in Granthapura at Thrivandram. Manuscript
no is 563.
WORK OF YAJURVEDA
Vedapāṭhasamrakṣaṇa Though many works have studied in Sanskrit and English about formation of eleven
Prakrtivikrti Addhyāyas to scheme to protect of Vedapāṭham. But in Malayalam be not made of any one work.
Behind compose of this work have effort to filling up of that deficiency. This work has 5 Addhyāyas. Here
discuss about extensive study of ‘Padapradīpika’ written by the Cheruliyillatu Narayanan Nambootiri calls
Vātsyanāṇa, the work of discuss with ‘Padapāṭha of Kṛṣṇayajurveda Taitariya Samhita in third Addhyāyas
from the work of Vedapāṭhasamrakṣṇa.
Padapāṭhapradīka Published and edited by Unnitiri Master spontaneously in 1985 the work of Padapradīpika of
Vātsyanārāyaṇa Padapradīpika of 340 kārikas of Kṛṣṇayajurvedīya taittiriya samhita. This work is 17th C AD,
contain to the commentary written by author himself for Kārika. It’s defines one śloka below:
‘praṇipatya mahādevamprārabdhārtha prasiddhaye
nārāyaṇena vātsyenakriyate padalakṣaṇam’
Explained (make cleared) thus the author of Vātsyanārāyaṇa from the first Kārika of the work. There is
used in Padapradīpika’s some technical padas to use of Pāṇini. Padapradīpika’s author based to the work of
Saptalakṣaṇa in narration of some resolution part. There is reference so this available in 10 Libraries about work
thus Yajurvedapāṭha or Yajuḥ in NCC Vol. XXI. Manuscript of Padapradīpika find out in scrutiny of
manuscript conducted in North Kerala on Jun- July 1983.
Taitariyaprādiśākhyam Prof. Vittani published with Tribhāṣyaratna commentary of Taittiriyaprādiśākhyam.
Saptalakṣaṇam Published in Granta script one of the scholar who is T.M.Nārāyaṇaśāstri, with Vaidyanāthā’s
commentary of padas variety of seven are Śamānam, Vilamghyam, Naparam, Taparam, Avarṇi, Āvarṇa,
Animghyam. Printed in Malayalam script one of the Yajurveda Scholar A.K.T.K.M.Guptan Nampuripad,
Tāṇḍam of Koḷṅkara doing help more to this subject, Addhyāyas of 3rd and 4th in Taitattirīya prādiśākyas, the
work of Saptalakṣaṇagranthas as already mentioned.
Recorded by Uṇṇitiri sir, he find up in the repository of Manuscripts (mss) of Cheruliyillam in
Karivellur at near of Payyanur a rare commentary of Malayalam of Saptalakṣaṇam.In Prātiśākhyas give to main
appear how can materialise Samhita.
Saptalakṣaṇam In 1988 published by Dr.N.V.P.Uṇṇitiri together comparative with Saptalakṣaṇa has study of
vide introduction of praised work in English.
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Yajurvedasarvānukramṇī Yādavaprakāśa who is the author of work Yājuṣasarvānukramaṇi or Taittiriya
Sarvānukramaṇī related to Kṛṣṇayajurveda. In NCC seem one of the copies; it’s not published in MSS Library,
TVM.
Vedārthaprakāśa It is a commentary related Kṛṣṇayajurveda, written by Sāyaṇan known as Mādhavan. In NCC
says described as the above in some catalogues. It is seems repositories are in Grantapura, Kiṭṭāśeri Mana,
Śrṅgeri Muṭṭ 95 (3), and in TVM University.
Taittiriya samhitāpāṭha In supplementary catalogue recorded which MSS No. 16358 in TVM University.
Yajurvedalakṣaṇa It has a commentary ‘Yājuṣabhūṣaṇa’ written by Caraka and it’s in available in TVM MSS
library. So here only mention he is a son of Rāma. Here commentaries and Publications have been available at
the present time important work in Sāmaveda.
SĀMAVEDIC WORK
(1) Commentary (Sāmavedabhāṣyam) available of Hindi language and name of bhagavati of
Paramahamsaswāmi Jagadīśvarānanda Sarasvati, and primary text. It is published by Sanskar
prakasan from Delhi in 1996. (2). Original text and R.T.H.Grifth wrote to commentary in Eglish.
In 1996 published parimal publications from Delhi, it’s made better by Dr.Ravi Prakāśārya. (3). It
is published in Mushiram Manoharlal publication in 1995 from Delhi, and it is primary text with
‘Devīcanda’ English commentary. (4). In 1991, from Delhi, Nag publication Published with
English commentary of Grifth and original text. (5). In 1992, Motilal banarsidas, Publications
published that original text and English commentary of S.V.Gaṇapati. (6). In 1995, Munshiram
Manoharlal Publications published English Commentary only to Composed in padya by R T H
Grift. (7). It have 2vols, written by Svāmi Bhagavadācārya and title of Sāmasamkaram
Commentary in Sanskrit, Chaukamba Sanskrit series from Varanasi, 2002. (8). Text and
Śripādadāmodar SātvaIekar wrote to ‘Subod’ with Hindi
commentary in 1963, published
Svādhyāyamandal from Sūrat. (9). Dr.B.R Kishore composed with having the form of prose, in
Eng commentary, in Diamond pocket books private limited published from Delhi, 2002. (10).
Primary text and word by word having the form of prose in Malayalam language of Śrīmān
Nampootiri, published Vidyārtimitrapress & Books Dippo in1997.
Jaiminìya sāmavedam Prof. Dr.Raghuvīra wrote orginal text published from Lahore in 1938.
Sāmasamhita It with commentary has 3 MSS collection in Grantappura as well as TVM Universty. It’s Uttarak
¤k in TVM Mss no 2684 it have Commentary Bhāṣya by Bharatasvamin of Śrīraṅga in TVM descriptive
catalogue.
Ṣaḍvimśabrāmaṇa It has one commentary by Sāyanācārya on Sāmaveda in TVM Library.
Āmahiyavagāna It is one of Rare Mss on Sāmaveda.
Bhavatrātīyam Its written by Bhavarāta, he is Brahmin or Siddhā one of the Keralite san scholar in 7th c of
Mātharagotra of Sāmaveda He is son of Mātṛdatta and disciple of Brahamadatta. He wrote many works,
Jaiminiya gṛhya prayogakārikā or siddhāntamṣtā Kārika it is held in Baroda University. It has a commentary on
Kalpasūtra it in mentioned K K. Raja, CKSL P.70 Kauṣitakagrhyasūtra has one C. vivaraṇa and
Jaiminiśrautarūtra in collaboration with Jayanta has a commentary Bhāṣya. One of the important rare
Manuscript ‘Smārta’ it is mentioned in NCC, and it’s repository Pāñal muṭṭukal 28 it in composed by
Bhabatrātan. Above mentioned who in Bhavarāta in called Bhatrātan, so the work is calling Bhavatrātīyam.
Kerala has been taken as the geographical Kerala including the present day district of Kanyakumari,
and not the Kerala state of today. Authors who hailed from Tamilnadu but stated in Kerala, whether due to the
patronage of the ruler or otherwise, have also been included, but indicate by an asterisk mark, so too
commentaries on Keraliya works by non-Keraliya authors. Authors, whose nativity of Kerala is doubtful, are
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indicated by an integration mark after the name, so also the works whose Kerala origin is not quite certain and in
such cases where the name whether it is written in Sanskrit is not certain.
In Academic field, forever inspiraters teachers are Dr.N.V.P.Unnitiri, Dr. C.M. Neelakandhan and
Dr.K.A. Ravindran, this paper (literary composition) be prepared from description of their books. Firstly, here
explained about literary composition of them. Dr.N.V.P.Unnitiri the work is ‘Vedapāṭha Saṁrakṣaṇam’. Till
now not come one work in Malayalam language like this, if so many works in Sanskrit and English to formation
of Prakṛti, Vikṛti portion to be studied of eleven of protect trick to the Vedic lessons. His works have five
Addhyāyas going to attempt with wrote to rectify shortage. In this, the 3rd chapter of description of Padapāṭha of
samhita of Kṛṣṇayajurveda’s Taittarīya śākhas, this is a large studies description of Padaprad¢pika by
Nārayaṇannampootiri as called Vātsyanārayaṇa at Cherūliyillatu.
Dr.C.M.Neelakandhan, he has popular Scholar and remarkable Scholar in with Sanskrit Scholar in new
generation at Kerala. His work ‘Śrutisaurabham’ have summarization of ten descriptions with Vedic Subjects.
In those here take ups help for explain, these are Bhavarātan, Mātṛdatan, Ṣaḍguruśiṣyan, Udayan, Yogiyārude
Kārika, Vedavikṛtivivaraṇam, Āmnāyamathanam, Ādunikapravaṇatakal, Malayalatinte Sambhāvana,
Ṛgvedaparyaṭanam, Vedavicaram. Readers will have get acquainted the knowledge of Vedic and new
deliberation with research of this book, it is clear.
‘Sāmavedadarpaṇam’ the good work of Dr. K.A Ravindran. This literary work of Dr.K.A. Ravindran.
This literary work base of three Śākhas are Kautūma, Rāṇāyanīya and Jaimanīya today obtainable in Sāmaveda.
More obtained books commentary with text of Kautūma and Rāṇāyaṇīya. If so, lake of comparatively printing
books in Jaimanīya Samhita. In 1938, printed and published the work of Jaimanīya Samhita from Lahore by Dr.
Raguvīra. This is different to manner of chanting in Kerala. Here close with this tradition work published, not
published till now of Ārchikapāḍam of Sāmaveda. Source of this manuscript work of Sanskrit letter to
Malayalam from Nellikāṭṭu Mana at pāñjal. Here not mentioned of whole Sāmaveda mantras because all
mantras thought in Ṛgveda. In Appendix one, he joined that a few mantras in not seen of Ṛgveda. In this work
give hint at the difference of lesson of Kerala from lesson of Sāmavedin’s literary composition in vogue, other
countries in India.
Conclusion
Here have been explained other works on Addhyāyas. Besides this, Dr.Neelakandhan and
Dr.Ravindran have the work is Preservation techniques of the Ṛgveda chanting of Kerala. This is a collection of
commentary of its Ṛgvedic chanting of the rare. Those are Śaunakaśikṣa, Tāṇḍam, Bahvṛcahastalakṣaṇadīpika,
Vedavikṛtivivaraṇa, Sūktaślokaḥ, trisandhā, Vedapāṭhānadhyāyasaṅgraha, Sarvānukramaṇipadyavivaraṇam,
Sarvānukramaṇīvyakhyā, Nānābhedaprakāśini.
Abbreviations
App – Appendix; C –Commentary; CKSL-Contribution of Kerala Sanskrit Literature; KSSC-Kerala Samskrta
Sāhitya Caritram ; Mss-Manuscripts; NCC-New Catalogus Catalogorum; TVM-Trivandram.
Catalogues
Adayar-A Catalogue of the Sanskrit manuscripts in the Adayar Library.,Ānandāśrama- A hand list of 8518
mss in the Ānandāśrama, Poona.,Baroda-An alphabetical list of mss in the orientical Institute, Baroda Vols I, II,
III., Brahmasvamatha-A handlist of168 manuscripts in the Brahmasvamatham, Trichur.,Elaṅkulattu kurūr
Bhattatiri-A
hand list of 52 Sanskrit mss in the Elaṅkulattu kurūr Bhattatiri Manakkal,
Ernakulam.,Deśamaṅgalam-An annoted Catalogue of mss of the Deśmṅgalm Vāriyam, Kerala. Ed.by
K.V.Sharma, KSRI, Madras, 1993., Cranganore-Two handlists of the mss, 367 and printed books in the library
of the Cranganore place, Kerala.,Granthappura-A Revised Catalogue of the palace Granthappura( Library),
Trivandram, 1929.,Kiṭṭaṅeśeri Mana-A handlist list of 90 Sanskrit mss in the Kiṭṭaṅṅeśeri Mana, Kizhuttaṇi,
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the Punjab University Library, Lahore. Vols.I.II.,Tāmarakāṭṭu Mana-A handlist of 71 Sanskrit mss in the
Tāmarakāṭṭumana, Tottaradeśam, Mulanthur.,TCD-A Descriptive Catalogue of Sanskrit mss in the Curator’s
office Library, Trivandram, 10 Vols.,Tekkemaṭham- I- IV Four handlists of mss in the Tekkemaṭham,
Trichur.,Tra.Ad.Rep.-Lists of mss collected by the Curator for Publication of San. mss, Trivandram. Published
as Appendices to the Travancore.,Trav.Uni- A handlist of Sanskrit mss acquired for the Travancore University
mss Library, Trivandram., Trav.Uni.(L).- Refers to a short list of loan manuscript in the Travancore University
Mss Library noted at the end of the above- mentioned list.,Trav.Uni.Sup.-Alphaphetical Index of San mss in
the Oriental Research Institute and Mss Library, Trivandrum. Trivandrum Sanskrit Series Nos. 259, 264, 266.
Oriental Research Institute and Mss Library, University of Kerala, 2000. Trippūṇittura-Five hand lists of
collection of mss in Tripunnittura. Containing respectively 1839, 353, 211, 43 and 33 mss. I&II. List of mss. in
the Palace Library. III. List of mss in the Paliyannur Mana. IV. List of mss in the Vadakkedatu Mana. V. List of
mss belonging to Ëyurvedavidvan T.Kunchuvarier. ,Triv. Cur.-A Catalogue of mss collected by the Curator for
the Publication of Sanskrit mss, Trivandram, T. Ganapati á¡stri ( Seven Parts).,Weber-Yerzeichniss der
Handschriften der Koniglichen Bibliothek Zu Berlin. 2 Vols.
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Abstract: This paper points to public policy cycle and governance as a chief constraint to impair development efforts while
making a decisions. It is known that public policy processes are made to run the governing system and implantation of the policies are
the signs of good governance. Here the issue is, whether public policy decides how the government will run or the government will
decide how the public policy would be best to run the system. This paper also tries to focus on the effects of the relationship and by
following proper strategies of good governance and assessing good governance model.
Keywords: Public Policy Cycle, Governance Model, Good Governance Strategies

1. Public Policy and Process
Public policy cycle (PPC) can be characterized as a complex and interactive system through which public problems are identified and
resolved by following process of public formation, policy implementation, policy education and policy evaluation. It is an exhausting
and time consuming 'Public Policy Cycle '. The basic stages of PPC are as follows; a problem is identified, a policy response is
formulated, the preferred solution is then selected and implemented, and finally the policy is evaluated. However, the evaluation stage
takes an in depth look into what can be learnt from the process as a whole, whether the original problem has been solved, and if not,
what is recommended as an alternative course of action. Thus, returning policy makers to the very first step; the identification. PolicyMaking is a multiple-step process and is thus fraught with numerous challenges to the policymakers. Right from the policy
formulation to policy evaluation, various dimensions have to be taken into consideration to make a public policy more suitable to
people's needs. Policy Making not an end in itself as policy implementation too can pose numerous challenges to the policymakers if
policy is not properly framed. It is the responsibility of the policymakers to ensure that at every stage, a public policy should be in
tune with the needs of the people which necessitates careful designing of its structures and process. Hence, due care should be taken
to ensure that every policy has an inbuilt mechanism to make relevant to the ever-changing socio-economic and political conditions.

Fig: Public Policy Cycle (PPC)
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1.1. Policy Formulation


It stands at the top of the transport planning process. It is strategic planning leading to general concept basically a transport
masterplan. Such a master plan is a political decision. It includes a set of measures aimed at the future development of the
transport system. This overall concept normally is a legally-binding framework for more detailed plans and concepts for a
longer period of time. After a government has acknowledged the existence of a public problem and the need to do something
about it, policymakers need to decide on some course of action. Formulating such a course of action and the second major
stage in the policymaking cycle towards attaining such objectives, the government promotes and formulates new public
policies from time to time and revamps the existing ones to make them suitable to the existing conditions.
Table 1 : Example Based Analysis of Policy Formulation

Issues

The problem arising out of the sale of spurious liquor in villages, corruption,
and malpractices in public officials and lack of institutional support to women
'Panchayat' members.

Goals and objectives

The policymakers have to decide what to do for improving housing facilities
for the slum dwellers and to consider the rising no of people in the slum area.

Strategy

•
To provide subsidies to farmers, provide employment opportunities
•
To improve the physical infrastructure, facilities of villages and
empower them through village panchayat.
•
Government of India wanted to ameliorate the living conditions of
the rural people after independence.
•
The government initiated the community Development program
(CDM) in the year 1952. It was a new administrative agency that was
expected to cater to the overall needs of the rural people.
•
The policymakers should evolve the objectives and goals clearly,
adopt strategies and finalize the implementation machinery
•
The designing of policy is an important element in the entire process
of public policy as any error at the stage may lead to failure of the entire
policy.

Implementation Mechanism

End Remarks

1.2. Policy Implementation








It is the process of putting actions into effect by public and private individuals. Implementation can be seen essentially in
terms of the nature and degree of control exercised over the operation of a policy/programme/project.
It involves developing a strategy of organization and management to ensure that the policy process is completed with the
minimum of delays, costs and problems.
It includes
o Knowing what you want to do
o The availability of the required resources
o The ability to marshal and control these resources to achieve the desired end
o If others are to carry out the tasks, communicating what is wanted and controlling their performance.

Example
 The policy about land reforms is good but the policy failed due to poor implementation by the political and the
administrative executives.
 Corruption prevention act.
 Compulsory reserve % of participation of women in decision making and other activities like application on public
service commission.
 Free and quality housing distribution act.
Why Policy Implementation fail?
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Not given sufficient authority and autonomy. They should be saved from political pressures so that they concentrate
on the accomplishing of policy objectives.
Lack of skills and expertise to deliver better goods and services. Faulty recruitment, selection, and training
processes have resulted in the decline of civil service standards.
Lack of financial resources and human resources.
No clear enunciation of the objectives, time frame selection of beneficiaries, and structure of implementing agency.
1.3. Policy Education






It is the responsibility of the government to educate people regarding different facets of public policy.
Many problems during implementation can be solved to a large extent if people are educated about various dimensions of
public policy.
For.eg. People should be educated regarding the benefits of the policy institutional arrangements, the impact of policy on
their lives, and the monitoring mechanism.
Example: Supply of solar power to Rural Area
 Where there is abundant sunshine, it should initially educate the people regarding the implication of using solar
power.
 The assistance of voluntary organization: These organizations help can be taken to spread awareness about a policy.
 Services of voluntary organization can be utilized to spread awareness about child care and women's health.
1.4. Policy Evaluation



Evaluation is not monitoring. Monitoring, however, is a prerequisite for evaluation. Monitoring is concerned with
establishing factual premises about public policies. Monitoring is concerned the question: "what happened, how and why?"
.Evaluating a public programme involves the listing of the goals of the programme, measure the degree to which these goals
have been achieved and finally suggesting changes that might bring the performance of the organization more in time with
the intended purpose of the programme. It can be evaluated from the perspective of minimizing errors in the future. Once the
policy implementation starts then all necessary steps should be taken to ensure that all the agencies involved in it are
functioning well



For.eg. Building Houses for slum dwellers
 If slum development is the goal to be accomplished by the government, it should enunciate the corresponding
objectives
 People who receive grants from the government may not necessarily use it to construct new houses
 The government should process the money through banks and construction companies to the people who
take the responsibility of building houses for slum dwellers.
 Therefore, the terms goals and objectives must be clearly defined so that the major objective of the policy can be
accomplished.
2. Governance

2.1. Definition and Parameters of Governance
Governance can be defined as a system or process for the exercise of authority by state authorities and other entities, in reference to
broadly shared values (foundation of governance) and thorough democratically-established institutional mechanism (infrastructure of
governance), that deliver on the state's commitments for public goods and services (Service delivery) that together define and
consolidate the relationship between the state and citizens.
According the definition of governance adopted by Nepal National Governance survey 2017/18, parameters were identified
corresponding to each three major dimensions of governance: foundations (values), infrastructure (institutions) and service delivery.
A fourth dimension of 'future Prospects' was added to gather information on people's views on the future of and changes to
governance, the condition of the country and their own socio-economic conditions. An outline of these parameters for each dimension
is presented in below box 1.
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Box 1: Parameters of governance

Source: Nepal National Governance survey 2017/18

2.2. A Framework for Assessing Governance
Governance has emerged as one of the main themes of international development. If governance matters, so does the need to assess
key aspects in a systematic matter. However, given the many political and technical challenges, governance assessments need to be
operationalized in careful ways.
Based on reviews of the extensive literature, our work clusters the rules that seem to matter into six main arenas of governance
activity:







Civil Society - rules affecting the way citizens become aware of and raise issues in the public
Political Society - rules shaping the way issues are combined into policy by political institutions
Government - rules affecting the way policies are made by government agencies
Bureaucracy - rules determining the administration and implementation of policies
Economic Society - rules regarding state-market interactions
Judiciary - rules defining the resolution of disputes and conflicts

It also outlines six principles for assessing governance. The first three are particularly relevant to the way state actors relate to
citizens, while the last three are more specific to the operations of the state itself.






Participation - the degree to which affected stakeholders are able to sense ownership and involvement in the political process
Fairness - the degree to which rules are applied equally to everyone in society
Decency - the extent to which rules are handled without humiliating or harming people
Accountability - the extent to which political actors are perceived as responsible to the public for what they say and do
Transparency - the degree to which rules about openness and clarity are upheld in the public realm
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Efficiency - the extent to which rules enhance effective use of scarce resources without incurring waste or delay

These principles are universal in the sense that they are respected in different societies all over the world (even though, they may at
times contradict each other in practice). The World Governance Assessment (WGA) initiative puts forward a framework for assessing
governance that focuses on these six principles and six arenas. They provide a comprehensive overview of the full task and
disaggregate it at the same time into manageable units that can be treated independently but also in common with the others.
Table 2: The WGA Framework for Assessing Governance

Source: World Governance Survey

3. Relationship between Public Policy and Governance
Conceptualization of public policy and governance has made it easier to define the relationship between them. As we know that public
policy is created for the development of the state mostly by the government or by the institutions under the government. Public policy
cannot be made by a day. It is processed in different level. Such as, for implementing a policy or evolving a policy there are
institutions which get involved.
They are:
i.
ii.
iii.
iv.
v.
vi.

Cabinet
Secretariat Committee
Parliamentary Committees
Council of Ministries
Executive Committee of Ministries
Ministries

If we discuss the context of Nepal then, the government gets involved in these institutions. They decide how it should go and how
much money it should get for the implementation. They set an agenda and through evaluation it gets a form of public policy. If the
government chooses what the policy should be in first level then, there are possibilities of getting it done fully by any means. It seems
quite clear how the relationship works. Overarching the situation, I personally think that if the government works as a good
government (whether it is democratic or not), the relationship kind of works to ‘government to policy’ not vice versa. Because if there
were different institutions of deciding the public policy then there were chances that the policies would have been different than what
the government wanted it to be. In contrast, the institutions that get involved in deciding the public policies, contain the government
officials including the prime minister. So there are slight chances to decide the public policy from a different opinion view. It does not
matter whether it’s a pluralistic society or not. The need of public policy can come from anywhere. It can be from the government or
the society or sometimes the government opens a debate for a situation where a public policy is needed. People can express anything
about the policy. But ultimately it’s the government who gets to decide how the policy should be and implements it lastly. This is how
the relationship works.
Empirical Discussion
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Theoretically there are many things that can be described. But there is a different between theoretical understanding and empirical
understanding.
The Process of Urban Development Policy Making
The Problem

o
o
o
o
o

Justification

o
o
o
o
o
o
o

o

o
o

o
Methodology

o
o
o
o
o
o

Selecting Tools of
Actions

o
o
o
o
o
o

Unplanned land and housing development.
Conflicting and overlapping responsibilities among agencies to execute
urban plans and programs.
Absence of an effective mechanism for identification and mobilization of
the instruments and resources.
Fragmented and piece meal approaches of various agencies.
Lack of an effective mechanism for mobilization and coordination of the
assistance and resources.
Address all aspects of urban development.
Establish an effective mechanism for mobilization and coordination of the
assistance and resources in urban sector.
Foundation for Comprehensive Zoning regulations and controls.
Cornerstone for formulating regulatory bases for planned urban setting.
At the national level, there is dearth of policy regarding open spaces. The
proposed policy is expected to fill up that void.
The proposed policy will address the spatial framework for urban
development from a national and regional perspective in the infrastructure
and resource development context.
The proposed policy will be supportive for the construction of reliable,
effective, efficient and sustainable basic urban infrastructures (roads, water
supply, sewage & drainage, solid waste, energy, urban open space, basic
physical amenities etc.) and quality benchmarking.
A milestone for improving urban environmental concerns - air, land, noise
pollution; urban transport issues, high fossil fuel consumption, land us e
incompatibility, public space encroachment and growth of squatter
settlements.
Guide for planned development of services-- education institutions, nursing
homes, industries and real estates in suitable locations.
Municipalities are facing ever increasing funding and financing gap .The
volume of fiscal transfer systems from the central government is very low.
The proposed policy will have due focus on mobilizing and utilizing
resources from different sources.
The proposed policy will be effective for institutional development,
coordination and good governance.
Stakeholder consultations and agenda setting
Review of literature, existing regulations, programs and implementation
mechanism
Collection of relevant data from both primary and secondary sources
Data analysis
Preparing results and discussion for the data
Drawing conclusion
Policy tool - methods used by governments to achieve a desired effect.
The two basic types of policy tools - regulatory and economic tools.
Exist at all stages of the policy process
Specific tools such as stakeholder consultations and government reviews
linked to agenda-setting activities
Legislative rules and norms linked to decision-making behavior and
outcomes
Use of ex-post, or after-the fact, cost–benefit analyses-to evaluate policy

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102118

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

Research Tools

o
o
o

Implementation
Plan : Roll out of
the Programmes

o
o
o
o
o
o
o
o
o

Plan in action

o
o

o

Monitoring and
Evaluation

o

o

o
o
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Regulatory Tools---Existing policies/Acts/Regulations
Financial Tools – Income tax/Sales tax/Duties and Tariffs – User fees and
Charges – Licensing – Grant, Subsidy, Equity, Loans – Public expenditures
– Government Insurance
Informational Tools – Public education and information – Advertisement –
Information technology
Implementation of land use plan
Planned urbanization
Improved urban environment
Development of adequate, affordable and safe urban infrastructures
Coordinated efforts of stakeholders in urban sector through One window
approach
Effective
functioning
of
Kathmandu
Valley
Development
Authority(KVDA )and Town Development Committees (TDC)
Increased investments in urban sectors
Facilitation of Private sector investment
Effective and Coordinated Urban Governance
Organizational set up and allocation of human resources
 A number of agencies involved in urban sector, various agencies
have their special roles in policy implementation.
Financial Resources
 The financing of the implementation of the policy activities shall
be done in principle of shared responsibilities between
governments, the private sectors and development partners.
Communication Plan
 The communication plan for the proposed policy includes the key
message, the targeted audience and communication action plan.
Central Level
 Office of the Prime Minister and Council of Ministers (OPMCM),
National Planning Commission (NPC), Ministry of Finance
(MOF) will carry out M&E functions at the national level.
 Office of Attorney General (OAG) and Financial Comptroller
General Office (FCGO) also should monitor and evaluate as
required by different acts and bylaws of the country.
 The National Development Action Committee (NDAC) and
Ministerial Development Action Committee (MDAC) shall ensure
the progress, quality and the coordination.
Ministry/Department/Regional Level
 M & E will be undertaken by the respective ministry and
department and regional offices of sectoral ministries. Department
and regional offices should monitor and evaluate inputs,
implementation
process,
outputs,
and
outcomes
of
programme/project.
 The Regional Administration offices submit reports to OPMCM
and the NPC after carrying out M&E of development activities
under their jurisdiction.
District level
 The Supervision and Monitoring Committee at district level shall
monitor the activities at district level following the frameworks.
Project Level
 M&E at the level of programme or project shall be carried out by
the concerned programme/ project implementing offices to
monitor the mobilization and use of resources, implementation
process and outputs.
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With the new constitution, Nepal is poised to move towards a federal system of governance which will have significant
implications for urban growth and development.
New Urban Development Policy can be a guide to orient regional urban development processes and associated investment
decisions and to shape the work of newly born ministry-that is Ministry of Urban Development (MoUD).
Various policy action tools like regulatory, financial, informational and governance have been proposed.
Implementation plan has been proposed with defined roles and responsibilities, time frame, cost and human resources.
Monitoring and Evaluation process and framework has also been figured out.
The proposed Urban Development Policy is expected to be a milestone in planned urban development and improved urban
environment.

4. Good Governance: Issues, Working Plan, Program and Strategies of Nepal
It has been proved from the national and international experiences that the multidimensional development can be moved forward in
the state when people can be guaranteed for good governance by making public service delivery effective, increasing transparency,
participation, accountability, predictability and legitimacy in the operation of state management and development affairs. Therefore, it
is necessary to make service delivery effective by making necessary reforms in the administrative areas and guaranteeing the people
for good governance. In this context, the efforts have been continued to translate the basic principles and assumptions of good
governance in practice through the formulation and implementation of laws (legislations) including Good Governance (Management
and Operation) Act, 2007, Civil Service Act, 1993, Local Self-Governance Act, 1998, Corruption Alleviation Act, 1992, Public
Procurement Act, 2007 and Right to Information Act 2007.
The emphasis on good governance is expected to produce result-oriented and effective management of service delivery and
implementation of projects / Programmes thereby correcting the weaknesses in practical field. For the enhancement of good
governance, participatory economic development is stressed to strengthen monitoring and evaluation system, to make decision
making procedure and public expenditure pattern more responsible and transparent, to implement effectively decentralization at local
level and to enforce administrative mechanism to be efficient, capable, responsible and effective. The working capacity and reliability
of local bodies will be enhanced to mobilize local resources through decentralization. Transparent bases of projects selection,
prioritization and transparency in their implementation will be followed strictly to upgrade effective implementation of development
Programmes. Priority will be given on the utilization of new technology, productivity and enhancement of work efficiency and
population management to implement above mentioned four strategies effectively and to make their cumulative effects positive and
high to achieve the target of the plan. Participatory development process will be encouraged by managing active participation of
private sectors, non-government sector and civil society along with public sectors and local agencies to reduce poverty through socioeconomic transformation of rural areas.
4.1. Issues of Governance





Lack of effective implementation of the legal provisions related to the operation of public services
Lack of measurable standards for the objective evaluation of the employee's performance
Lack of transparency in decision making process, centralized decision making system, ambiguity in the allocation of
responsibilities
Lack of effective mechanism to discourage the irregularities and the interference of non-administrative sector in
administrative sector etc. are the problems prevailing in the field of good governance

4.2. Policy and work plan


Interact and co-work with various stakeholders and civil societies in order to make the political and high managerial
leadership aware of and committed to the reform process.
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Initiate the process of improving performances of certain ministries; in addition, involve civil society in the performance
evaluation of agencies that deliver public services.
Prepare an individual civic charter of each administrative units working at the central and at the local level.
Encourage non-governmental organizations, community organizations and institutions, users' groups and the private sector
in delivering services and materials to the people.
Turn over the tasks performed by the central level agencies to the local bodies as many as possible. Adopt the policy on
contracting out non-core services.
Set the service standard of and the annual performance improvement plan of the agencies that directly deliver services to the
people.
Adopt the policy on promoting transparency in and responsibility for the performances of the government agencies.
Adopt the further effective policy on recruiting and promoting civil servants based on their merits in order to make the civil
service effective, in addition to making training job-oriented. Implement a transparent policy on the transfer of civil servants
for making the civil servant transfer system effective.
Adopt the policy on implementing an Affirmative Action Plan for increasing the women's participation in the civil service.
Make improvement in the technique of examinations given to recruits for increasing the job efficiency of Public Service
Commission.
Prepare a long-term policy on the salary of civil servants making structural changes in it.
Adopt the policy on proper sizing of the civil service reviewing the number of civil servants required and cutting off the
unproductive staff positions for making the civil service clean and prompt
For the total system of good governance, legal provisions will be developed against currency laundering, and anti-corruption
strategy will be formed. The institutions like Commission for Investigation of Abuse of Authorities and National Alertness
Centre will be strengthened.
Strengthen the monitoring and evaluation system for monitoring and evaluating the implementation of policies, programs
and projects to complete them at the estimated cost and time, and to achieving the anticipated results in quantity and in
appropriate quality.
Link the human right program with the national development program based on the available resources for implementing the
commitments made to human rights in various international forums, and for effectively protecting and promoting human
rights mentioned in various international conventions and ratified by Nepal, and fundamental rights provided by the
Constitution of Nepal of 2047 (1990).
Place emphasis on development of necessary basic services, institutional aspect and manpower for making the quality jobs of
preparing new human rights laws and refining the prevailing human rights laws, and for making these laws pursuant to the
international standard.
Develop physical infrastructures and institutional capacity of law courts, and develop manpower required for them.

4.3. Good Governance Program
a)
b)
c)
d)
e)

Develop ability and leadership of the reform process
Increase the financial efficiency of civil administration
Enhance efficiency and motivate civil servants
Honesty, corruption control and transparency
Improve job performances of government agencies

4.4. Strategies for Good Governance




Prepare the foundation for necessary legal and institutional reform by clearly defining the relation between political
sector and administrative sector and by making the administrative processes and functions fair, easy, lean, transparent,
participative and clearly predictable and create the environment for people to perceive good governance.
Apply the processes of electronic governance system in the administrative works of the agencies by setting the long-term
objective of making paperless government.
Strengthen and reform corruption control related legal system and administrative structure congruous to the commitment
made by international community through the international convention against corruption.
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Make public service delivery fair, transparent and effective ensuring the environment to receive qualitative public
services fairly, compatibly, legally and timely by the targeted groups.
Make the public service inclusive making the provision of providing equal opportunities for service entry to the eligible
and interested individuals of all classes and communities.
Devolve/delegate the administrative authority to the agencies closest to the common people for such sorts of functions
for which they are capable.
Develop administrative capacity to make the public policy formulation, implementation and evaluation process effective.
Make the monitoring and evaluation process of administrative and development functions effective.
Make the implementation of the performance-based employee reward and punishment policy effective making the
employee's performance evaluation objective.
Make necessary reform on the various aspects of human resource management including the employees' appointment
placement, transfer, promotion and determination of compensation predictable so that they could be made predictable
legal and congruent to the fundamental norms of motivation.
Regulate, monitor and enhance the capacity of private, co-operatives nongovernment and civil society organizations,
involved in the functions of quality determination, production and distribution of public services and commodities.
5. Conclusion

Since the government decides how the policy should be, it’s hard to believe that the policy would be different form the perception of
the ruling government. The government is trying to process the public policies contrasting the overall situation. It’s not completely
failing. But the empirical situation is far away from the policy that should have been implemented completely. However, it is expected
that the public policy will be decided for the peace and development of the public under the governance of the government. Public
policy is intricately tied to good governance. This is true because the ultimate objective of public policy is the accomplishment of
nation building. Both Good public policy parameters and implementable policy cycle will lead to the provision of social issues:
reduce poverty, unemployment and income inequality that are major elements of poor governance. Manipulative leadership
perpetuates corruption and in such a polity the vast majority of the people suffer in frustration and aggression. Aggression as a result
of weak public policy and bad governance manifest because poor people who are in the majority are not getting enough to eat, not
being able to purchase clothes, an inability to continue traditions that are important to them and feelings of defenselessness,
hopelessness, fear, ignorance, humiliation, exclusion from social and commercial life and low ability to provide basic necessity for
the household are easily visible. A good public policy is critical to enhance good governance. This paper found that public policy has
a strong positive relationship with governance architecture in Nepal and attempt to make policies that are inclusive and sustainable
was the impetus for the special issue on public policy and good governance. To sum up, an honest public policy and efficient
yet good governance are the primary tools if we are to realize the Gandhi is greatest words “to wipe out every tear from every
man’s eye.”
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Abstract- Improved tax compliance boosts the revenues available
for supporting public services without increasing the current tax
burden on compliant tax payers. The voluntary compliance
behavior of the taxpayers is determined by various factors and
identifying these factors and treating them accordingly should be
the central premises of any tax system in order to maintain
voluntary compliance at satisfactory levels. The study investigate
the five key determinants of voluntary tax compliance from
existing literature and previous studies which include
Demographic factors, Economic factors, Institutional factors,
Social factors and Individual factors.
The main objective of the study is to examine the
determinants of voluntary tax compliance behavior of category A
and B tax payers in Case of Dire Dawa City Administration. To
achieve the objective, the authors use Pragmatics or mixed
research approach. To this end, the researchers used both primary
and secondary data. The target populations of the study are
category “A” and “B” tax payers in Dire Dawa City
Administration. A sample of 366 category “A” and “B” tax payers
is taken by using multi stage sampling procedure. The findings
from the regression analysis indicate that, compliance is
significantly affected by nine determinant factors which consist of:
Age, Education, Tax knowledge, Financial Constraints, Absence
of Fairness, Role of the Tax Authority, complexity of Tax System,
Absence of Tax Audits and Government Spending. This study also
evidenced that, other variables such as Gender, Sales turn over,
Religion, Penalties, Type of organization and Tax Rate were not
significant determinants of tax compliance id Dire Dawa City
Administration.
Index Terms- Tax Compliance, Category A&B Tax Payers and
order logit regression model

I. INTRODUCTION

T

1.1. Background of the study
ax, Peace and Justice are the three corner stone for the
development of any country and existence of any government.
Governments in developing countries face great challenges in
mobilizing tax revenues, which result in a gap between what they
could collect and what they actually collect. Thus they hardly
cover their expenditure using tax revenue as they receive a very

low amount of revenue from taxation. This is because the domestic
tax bases in most African countries including Ethiopia are
undermined by widespread tax avoidance and evasion which are
the main significant contributors to tax gaps (IMF, 2011; ITD,
2010).
As stated by (Fjeldstad 2006), this is also due to the fact that
local government tax administrations in most local government
authorities in Africa are often inefficient and not able to properly
account for revenues collected. Mascagni et al (2014), as cited by
Kanbiro (2018) now the governments of developing countries,
particularly sub-Sharan Africa countries collect much lower
proportions of their GDPs of tax revenue which is less than
average is 16% even if they have high capacity to raise tax revenue
to promote their economic development. Similarly, Swarnathilaka
and Kevin (2017), disclose that the government of Sri Lanka was
able to collect only 514.1 billion against a target of 605.3 billion
during the period of 2014/15 financial year. Likewise, the United
Kingdom estimates loss in tax revenues to be $21 billion per year,
Greece estimates showed loss in tax revenues to be $30 billion per
year. In developing countries, overall tax revenues loss due to tax
evasion is estimated to $285 billion per year. According to World
Bank 2013 report, tax revenue in lower-income countries, account
for only about 10 to 14 percent of GDP, one-third less than in
middle income countries and far below the 20- 30 percent of GDP
reached in high income countries. Ameyaw and Dzaka (2016)
Like other developing countries, Ethiopia faces hurdles in
raising revenue to the required level in order to scale up the
development endeavors. The existing level of revenue collection
remains low compared to the revenue generating potential of the
economy and the total resource demand for government
expenditure commitment. The main reason of this low revenue
collection performance is due to tax noncompliance attitude of tax
payers and poor tax administration. According to tax to GDP ratio
which was collected in GTP I is 13.3% even though the
government has been planned to raise 15.3% tax-to-GDP. Hence,
the revenue is expected to increase from the current level of 13.3
percent of GDP in 2014/15 to 17.2 percent by 2019/20 in GTP II.
Total government revenue (domestic revenue), which stood at
199.6 Billion Birr by the end of 2014/15, is projected to reach Birr
620.6 billion by the end of 2019/20. Out of the total government
revenue, Birr 603.3 billion is expected to be generated from
domestic sources (tax and non-tax) of which Birr 542.8 billion is
projected to be raised through tax revenue. For taxation to be
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effective in achieving both short and long term goals in any
economy, the level of tax compliance must be improved.
Ethiopia's ratio of tax revenue to gross domestic product (GDP) is
still well short of the international average. Currently, the ratio of
tax revenue to GDP in Ethiopia is less than 11 per cent which is
generally considered below the threshold i.e 16%, while in many
African countries the average ratio exceeds 20 per cent (Kenya
23% and Tanzania 17%).
According to Akalu (2016), tax non-compliance affects
revenue collection and the ability of the government to achieve its
fiscal and social goals. Improved tax compliance amplifies the
revenues available for supporting public services without
increasing the current tax burden on compliant taxpayers. Rizal et
al (2016) among the undesirable impacts of noncompliance, they
reduce the national revenue significantly and thus encouraging a
hidden economy in which inequities in the economy would be
derived. Judging from the negative impacts of noncompliance, the
paper attempts to provide some measures in order to reduce
noncompliance rates in Dire Dawa city administration.
1.2.

Statement of the problem
Desta (2010) stated that any strategy to increase tax
compliance should begin with a theory of why people cheat on
their taxes. Understanding the factors that determine the
compliance behavior of taxpayers is not only important for one
city but also for Ethiopia as a whole in order to designing
appropriate strategies to deal with non-compliers so that they can
gradually develop the desired behavior of voluntary compliance.
Akalu (2016)
Based on the Pareto (20/80 rule) principle 80% of tax is
collected from 20% of higher tax payers. This is the main reason
why many tax authorities currently establish especial offices for
treating large tax payers separately. The contribution of tax
revenue collected from category C to GDP is significantly small
when compared with that of category A and B tax payers. So, to
improve the tax revenue collection category A and B Tax payers
have to be the area of focus for Tax authorities. Thus, tax gap is
related with Voluntary compliance (the tendency of not over
stating payment and understating income) of which the greater
percentage is contributed by those who have the lion share
(category A and B tax payers) in the revenue mobilization of the
country. Thus, indentifying these factors particularly political
factors related with tax compliance behavior of category A and B
Tax payers, the main contributors of tax revenue of the country, is
very crucial and urgent.
According to Amhara national regional state, the level of
compliance for category A and category B tax payers is only
9.95%, 8.94% and 11% during 2005, 2006 and 2007 E.C,
respectively. These indicate that the level of tax compliance in the
region during the last 3 years was low, so it must be improved for
efficient tax administration. Dinku and Alamirew (2018) Similarly
data from Dire Dawa Revenue Authority the percentage of actual
revenue over budget revenue from direct tax, indirect tax, other
tax and municipal revenue is decline from year to year. For
instance in year 2010, 2014, 2015, 2016 and 2017 percentage of
collection was 125.21%, 107.63%, 104.42%, 89.84% and 70.80%
respectively. This data clearly show that the revenue which is
collected by the authority is decline from one period to another
period. Likewise, according to the information obtained from Dire
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Dawa City Tax Authority as cited by Lemessa (2007), only about
60% of the business communities which are subjected to tax are
paying their tax obligation regardless of the existing powerful tax
proclamation. This clearly shows that, in order to addressing the
issue of voluntary compliance participatory and holistic approach
is more important instead of relying on legal enforcement.
what is more importantly draw the attention of researchers
of this study is that the Ethiopian societies diversity in terms of the
social, cultural and psychological, ethical, demographical political
outlook and geographical factors which intern affects the
attitudinal make up of the tax payers and closely related with tax
compliance behaviors of tax payers are not still considered by
most Ethiopian scholars conducting research in this area before
this time. At the same time Dire Dawa , where the prevailing
regional diversity believed to bring different results from and as
important as the outcomes gained from the previous researches
conducted in different regions of the country unquestionably will
come up with an important solution for the tax compliance
problems specifically related to the region and can be an eye
opener study used as a point of reference for any issue related to
tax compliance of the region. Hence, there is a clear need for more
empirical research on the factors that affect tax compliance, since
a better understanding of these factors can yield strategies that
improve compliance. Thus, to fill all the above stated knowledge
gap, conducting research on this issue is too imperative
1.3.
1.3.1.

Objectives of the Study
General objective
The major objective of this study is to examine the
determinants of voluntary tax compliance behavior of category A
and B tax payers in Case of Dire Dawa City Administration
1.3.2.

Specific objectives
In line with above general objective, the specific objectives
of the study are:
The specific objectives of this study are:
 To identify the determinants of the tax compliance of
taxpayers.
 To examine the nature of relationship between taxpayers’
compliance and the respective determinants.
 To identify the most significant factor of the tax
compliance.
1.4.
Research Hypotheses
H1: There is a positive relation between age and tax compliance.
H2: Female tax payers are more compliant than male taxpayer.
H3: There is a positive relation between education and tax
compliance.
H4: Higher income level of taxpayers is negatively associated with
tax compliance.
H5: knowledge about tax is positively correlated with voluntary
compliance
H6: Personal financial constraint is negatively correlated with tax
compliance.
H7: Awareness of penalty and Offences is positively correlated
with tax compliance.
H8: Perception of absence of fairness and equity of tax system is
negatively associated with tax compliance.
H9: Type of organization does not affect the level of compliance.
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H10: Role of the tax authority is positively correlated with tax
compliance.
H11: Complexity of tax system has a negative relationship with
tax compliance.
H12: Religious tax payers are more tax compliant than those who
are not.
H13: The perception on tax rate is negatively related with tax
voluntary compliance attitude
H14: There is a negative relationship between absence of audited
and tax compliance.
H 15: Positive perception of government spending is positively
correlated with tax compliance.

II. LITERATURE REVIEW
2.1. Definition of taxation
Tax is defined (Bhatia, 2003) as a compulsory contribution
(levy) by an economic unit to a government without expectation
of direct and equivalent return (quid pro quo) from the government
for the contribution made.similarly , Parameswaren (2005) define
tax as a compulsory levy imposed by an organization or
Government on its member citizens, for the sole purpose
ofproviding common goods and services for the benefit of all
members.Generally, governments levy taxes for multiple of
purposes, but mainly to raise funds in order to cover public
expenditures and on the other hand to properly allocate resources.
2.2. Definition of Tax Compliance
Swarnathilaka and Kevin (2017), tax compliance is defined
as the ability and willingness of taxpayers to comply with tax laws,
declare the correct income in each year and pays the right amount
of taxes on time. Likewise Song and Yarbrough (1978), it is the
taxpayers’ ability and willingness to comply with tax laws which
are determined by ethics, legal environment and other situational
factors at a particular time and place. Kirchler (2007) defined as
the willingness of individuals to report all incomes and payment
of all taxes by fulfilling the provisions of laws, regulations and
court judgments. Moreover different authors defined tax
compliance as it is a person’s act of filing their tax returns,
declaring all taxable income accurately, and disbursing all payable
taxes within the stipulated period without having to wait for
follow-up actions from the authority.
2.3. Factors of tax compliance
2.3.1. Demographic Factors
Age; Some researchers argued that aging taxpayers tend to
be more compliant than the younger taxpayers since younger
taxpayers are more risk seeking and less sensitive to penalties. For
instance chung and trivedi (2003) argued that positive relation
between age and tax compliance. On other hand Akalu (2016)
found that there is a negative relationship between age and
compliance level. However, there have been a studies including
Manchilot (2018) found no relationship between age and
compliance
Gender; According to the research made by Hasseldine and
Hite (2003) sometimes female taxpayers are male compliant than
their male counterparts. Whereas other studies found that male
taxpayers were more compliant than female. Manchilot (2018),
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gender has no significant impact on compliance attitude of
taxpayers.
Education; Most of the studies including Ameyaw and
Dzaka (2016) and Daba (2017) found that education level is
directly linked to a likelihood of compliance i.e. positive
relationship between educational level and taxpayer compliance.
Income; The studies of Allingham and Sandmo (1972)
revealed that higher income level attracts higher compliance on
the other hand Johns and Slemrod (2008) argued that increment in
income levels resulting increase in tax evasion behavior. Kanbiro
(2018) found that income does not have significant influence on
tax voluntary compliance attitude.
Religion; According to Kirchgässner (2003), religiosity,
measured as church attendance and the perceived degree of
religiosity may also play a role in tax morale and voluntary
compliance as those who take their religion to heart may find
attempts at non compliance as been “unrighteous”. The finding of
Torgler and Schaltegger (2007) also support this view as their
results suggested a positive correlation between church
attendance/religiosity and tax morale. Blumenthal, Christian and
Slemrod (2001) reporting findings from a field experiment,
identified the impact of moral persuasion on voluntary income tax
compliance.
2.3.2.

Individual factor
Tax knowledge; Daba (2017) and Lemessa (2007) stated
that there is a positive relation between tax knowledge and
compliance, while Manchilot (2018), Tadesse and Goitom (2014),
and Kanbiro (2018), found that tax knowledge does not
significantly correlated with compliance behavior of tax payer.
Personal financial constraints; According to Daba (2017)
and Tadesse and Goitom (2014), personal financial constraints is
the major determinant of voluntary compliance. As stated by
Mohani, 2001, financial problem is negatively correlated with the
tax payer voluntary compliance when compared to people in less
financial distress.
Awareness of penalties and Offences; According to
Ameyaw and Dzaka (2016), awareness about penalties and
Offences has a positive relation with compliance. If the taxpayers
are aware of the offences they are committing when evading tax
and the consequences of being non-compliant taxpayers, they
might reduce their tendency to evade tax. While Tadesse and
Goitom (2014) found that awareness of penalties and Offences
were not significantly correlated with tax compliance
2.3.3. Social Factors
Perceptions of absence of equity or fairness; Desta (2010),
Lemessa (2007) and Daba (2017) determined that fairness or
equity is the most significant factor influencing tax payer
compliance. Jackson and Milliron (1986) argued that as one of the
main principles of the taxation system, Perceptions of equity or
fairness have a positive influence on the compliance level of the
tax payers. Whereas the studies made by Kanbiro (2018), Akalu
(2016) and Tadesse and Goitom (2014) found that equity or
fairness doesn’t have any impact on compliance level.
2.3.4.

Institutional Factors
Role of the tax authority; According to Desta (2010) and
Lemessa (2007), the role of the tax authority in minimizing the tax
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gap and increasing voluntary compliance is clearly very important.
The study of Richardson (2008) and Manchilot (2018) also
suggested that the role of a government has a significant positive
impact on determining attitudes toward tax. Tadesse and Goitom
(2014) and Kanbiro (2018), found that Role of the tax authority
doesn’t have any impact on compliance level.
Complexity of tax system; According to Swarnathilaka and
Kevin (2017) and Manchilot (2018) simplifying tax administration
is important because it can facilitate efficient and enhanced
administration and reduce noncompliance level. So Simplicity of
tax system increases the compliance level i.e. Simplicity of tax
system positively related with tax compliance. Similarly,
complexity of tax system makes compliance difficult, requiring
taxpayers to devote excessive time to preparing and filing their
returns. Akalu (2016) found that there is no any relation between
compliance and complexity of tax.
2.3.5.

Economic Factors
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Tax Rate; Akalu (2016) and Ameyaw and Dzaka (2016)
found that high tax rates leads to lower level of tax compliance.
Opposite to the view Kirchler, Hoelzl & Wahl, (2008) found there
is positive relationship between tax compliance and tax rate thus
as tax rate increase, the compliance level also increase.
Swarnathilaka and Kevin (2017) found that tax rates have not
significant effect on tax compliance decision.
Absence of Tax audits; The study made Daba (2017) and
Tadesse and Goitom (2014) revealed that tax audit is one of the
most effective policies to protect tax compliance. Swarnathilaka
and Kevin (2017) claimed that audits have a positive impact to
increase voluntary compliance. An increase in tax audits
automatically minimizes the rate at which taxpayers
noncompliance behavior i.e. tax audits can change compliance
behavior from negative to positive.
Perceptions of government spending; Tadesse and Goitom
(2014) and Kanbiro (2018), found that Perception of government
spending were not significantly correlated with tax compliance.

2.4. Conceptual Framework

Demographic Factors
 Age
Economic Factors

 Gender

 Tax rate

 Education

 Absence of audits

 Income

 government

 Religion

spending

Individual factors
Level of

 Tax knowledge

Voluntary Tax

 financial

Compliance

constraints
 penalties

and

Institutional Factors
 Role of the tax
authority
 complexity

of

tax system

Offences

Social Factors
 Absence equity or fairness
 Changes to current government policies
Source: - Adopted From Kanbiro (2018) with some modification
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III. RESEARCH METHODOLOGY
3.1.

Research Design
The researcher used the triangular approach: which is a combination of both qualitative and quantitative data.

3.2.

Philosophical Paradigms
The current study applies Pragmatics research approach.

3.3.

Type and Methods of Data Collection
To undertake the study the researcher used both primary and secondary data. The primary collected from two sources; from the
taxpayers and from tax authority officials. The data that collected from the tax payers e through questionnaire and the data that collected
from the tax officials through questionnaire and interview. Secondary data also collected through document analysis from published and
unpublished sources.
3.4.

Population and Target Population of the Study
Kebele

CATEGORY

01

02

03

04

05

06

07

08

09

TOTAL

A

117

872

455

267

118

256

337

230

283

2935

B

42

461

203

162

89

140

151

104

15

1367

C

1318

5118

1048

1822

625

1401

2222

1369

2707

17630

TOTAL

1477

6451

1706

2251

832

1797

2710

1703

3005

21932

Table 1: Total Number of Business Income Tax Payers in Dire Dawa


The target population of the study will tax authority and category “A” and “B” tax payers of the city.

3.5.

Sampling Techniques and Sample Size Determination
The researchers use Yamane (1967) formula to calculate sample size. It is assumed that the sample would have 95% reliability
about population and a sampling error 5%.
Where,
𝑛=
______N_____
N= study population
1+N (e) 2
n = sample size and
=
___4,302____
e = error margin
1+4,302 (0.05) 2
= 366
 Accordingly the following formula used to determine sample from each kebele:
ni = n * __ Ni__ i= 1,2,3,
𝑁
Where,
ni = sample size of the ith stratum
n = sample size
Ni = population size of the ith stratum and
N =represents the population size.
Finally, a sample size of 366 from each category, i.e. category “A” (250) and category “B” (116) allocate proportionally for each
kebele depending on the number of business income tax payer in each Kebele
3.5.1.1.
Model specification
Taxpayers are assumed to be compliant if they reporting their correct taxable income to tax authority, their willingness to comply
with directives and regulations of tax authorities and the intention neither to evade nor avoid tax paid. Based on this score, taxpayers
were categorized into three levels of compliance as: tax payers are more compliant, the tax payer is moderately compliant, and the tax
payer is low compliant. Therefore this ranking merits the use of either ordered logit/probit model to analyze those responses. But, for
this study ordered logit model is adopted.
3.5.1.2.
Rationality for model selection
An ordered logit model for an ordinal response Yi with C categories is defined by a set of C1 equations where the cumulative
probabilities gci=Pr(Yi≤yc| xi) are related to a linear predictor 'xi= 0+1x1i+2x2i+... through the logit function:
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logit(gci) = log(gcigcic'xi , c= 1,2,...,C1…………. (1)
The parameters c, called thresholds or cut points, are in increasing order (1< 2< ... <C-1). It is not possible to simultaneously
estimate the overall intercept 0and all the C1 thresholds: in fact, adding an arbitrary constant to the overall intercept 0can be
counteracted by adding the same constant to each threshold c. This identification problem is usually solved by either omitting the
overall constant from the linear predictor (i.e. 0 = 0) or fixing the first threshold to zero (i.e. 1= 0).
The vector of the slopes is not indexed by the category index c, thus the effects of the covariates are constant across response
categories. This feature is called the parallel regression assumption: indeed, plotting logit(g
ci) against a covariate yields C1 parallel lines (or parallel curves in case of a non-linear specification ghuu
From equation (1), the cumulative probability for category c is
gciexp(c'xi)/(1+exp(c'xi)) = 1/(1+exp(c'xi))……….(2)
An ordinal response Yi with C categories can be represented as an underlying continuous response Yi*with a set of C−1 thresholds
c*such that Yi= yc if and only if c−1*< Yi*≤c*. It follows that a cumulative model for an ordinal response, such as the ordered
logit model (1), is equivalent to a system composed of a set of thresholds c* and a linear regression model for an underlying continuous
response:
Yi*= ('xi+ ei* …………………………………………..(3)
where ei* is an error with mean zero and standard deviation e*. The relationship Pr(Yi≤yc) = Pr(Yi*≤c*) implies that the linear
model (3) is equivalent to the cumulative model l(gci)=c'xi, where the link function l() is the inverse of the distribution function of
the error ei*.
In the empirical model Yi*, represents levels of compliance as: tax payers are more compliant-y1, the tax payer is moderately
compliant-y2, and the tax payer is low compliant-y3,
Xi, represents explanatory variables, Age, Gender, Education, Income, Tax knowledge, Personal financial constraints, Awareness
of penalties and Offences, Perceptions absence of equity or fairness, types of organization, Role of the tax authority, Religion , Tax rate,
Tax audits, complexity of tax system, Perceptions of government spending, s represent coefficients of explanatory variables. Unit of
measurement, description of variables and Expected signs/hypotheses are described by the table below:
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Factors

Variables
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Symbols

Unit
of
measurement

Description of Variables

TCOMP

Ordinal

Willingness to comply with directives
and regulations of tax authorities and
the intention not to evade tax paid.

Expected signs/hypotheses

Dependent variable
1

Tax compliance

Explanatory variables
Age

AGE

Ordinal

3

Gender

GEN

Binary

Education

EDU

Income

INCO

4
5

Demographic Factors

2

8

9

11

Instituti
Social
onal
Factors
Factors

7

RELG

Continuous
Binary

+ ( Aged tax payers, higher
compliance)
+ ( Females, more compliance)
+ ( Educated tax payers, more
compliance)
- ( Higher income level, low
compliance)
+(strict religion
high compliance)

followers,

TKNOW

Nominal

Understand and cope with the
administrative
and
legal
requirements i.e. tax policies,
procedures, rules and regulations.

FINACONS

Ordinal

Any factor that restricts the amount
or quality of investment options.

- (Financial constraint, low
compliance)

Awareness of Penalties and
Offences

PENAL

Continuous

Related with paying taxes because
of fear of being caught and
penalized.

+
(High
compliance)

Absence of Fairness or
Equity

EQUIFAIR

Continuous

Treat equal people in equal
circumstances in different way.

- (Absence of fairness , less
compliance)

Role of the Tax Authority

TAUTO

Nominal

Maintain an aggressive attitude
with respect to the correctness of
the taxpayers’ actions.

+ ( High efficiency of tax
authority, higher compliance)

Tax knowledge

Individual factor

6

Religion

Ordinal

The length of time that a person
lived.
The state of being male or female.
The level of literacy by the tax
payer .
Company profit in a particular
period of time.
set of beliefs and practices
generally agreed upon by a group of
people.

Personal
Constraints

Financial

+ (High tax knowledge, high
compliance)

penalty,
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Easily understandable and designed
on the basis of appropriate set of
principles.
0
=
Manufacturing;
1=
Merchandizing; 3= Service

- (complexity of system, less
compliance)

complexity of Tax System

TSIMP

Nominal

Type of organization

TYPEORG

Nominal

13

Tax Rate

TRATE

Nominal

The percentage at which a business
is taxed.

14

Absence of tax Audits

TAUDI

Nominal

The continuous inspection or
examination of the tax authority.

- (absence of inspection , less
compliance)

Perceptions of Government
Spending

GOVSPEND

Nominal

The proper utilizations of taxes
which are collected by the
government.

+ (Good perception of gov’t
spending , high compliance)

15

Economic Factors

12

989

Not significant
-

(High tax rate, low
compliance)

Table 2: Description of variables

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102119

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

990

the respondents are engaged in manufacturing, 72 (22.43%) are
merchandising and the remaining 93 (28.97%) are service
sectors. This shows that the majority of higher tax payers in
administration are engaged in manufacturing businesses. With
regards to Sales Turnover 120 (37.38%) earn annual turnover
income between 500,000 – 1,000,000 and the remaining 201
(62.62%) were earn above 100000. Consequently majority of
high tax payer in Administrations were classified under
category A business income Tax payers.
4.2. Regression Results
The collected data were checked for errors and
completeness; ordered logit regression model was used to
analyze determinants of tax compliance. The result on Table
4.1 shows that the likelihood ratio chi-square of 50.88 with a pvalue of 0.0000 tells us that the model as a whole is statistically
significant. The Variance Inflation Factor (VIF) is a popular
measure of multicollinearity among the independent variables.
As ‘a rule of thumb’, if the mean VIF of variables exceeds 10,
that variable is said to be highly collinear and it can be
concluded that multicollinearity is a problem. As shown in the
table 4.1, the average value of VIF of variables of this study was
1.66 which is less than 10. Therefore, the results of the VIF
values for the variables confirmed that there is no serious
problem of multicollinearity.

IV. DATA PRESENTATION, INTERPRTATION AND
ANALYSIS
The major objective of this study is to examine the
determinants of voluntary tax compliance behavior of category
A and B tax payers in Case of Dire Dawa City Administration.
Out of a total number of 366 questionnaires distributed, the
results are made based on 321 questionnaires collected from the
taxpayers and interviews made with taxpayers’ representatives
and tax consultants. This made the return rate around 87.70%,
indicates good response rate. In order to analyze the data both
descriptive and econometric methods were used.
4.1. General Background of Respondents
The descriptive result indicate that, the age distribution
of the respondent was 18-30 (32.71%), 31-40 (57.94%), and 41
and above (9.35%) years of old. This implies that majority of
respondents were at the range of 31-40 (57.94%) years of age.
There were more male respondents 198 (61.68%) than female
respondents 123 (38.3%). Regarding level of education, 3
(0.93%) of the respondents had diploma, 279 (86.92%) of
respondent had Bachelor Degree and the rest 39 (12.15%) of
respondents have Master Degree. Therefore, the implication is
the majority of business taxpayers have a good academic
background. The result of the study shows that 156 (48.60%) of

Table 4. 1 Variance Inflation Factor (VIF)
Variable
Perception of Absence of tax Audits
Type of organization1
Perception of Government Spending
Perception of Role of the Tax Authority
Tax knowledge
Education
Type of organization2
Perception of Absence of Fairness
Perception of complexity of Tax System
Perception of Penalties
Perception of Financial Constraints
Perception of Religion
Age
Perception of Tax Rate
Income
Gender
Mean VIF

VIF
2.28
2.20
2.10
2.05
1.79
1.78
1.72
1.62
1.56
1.52
1.52
1.47
1.38
1.23
1.22
1.18
1.66

1/VIF
0.439433
0.455565
0.476649
0.486930
0.558193
0.560557
0.580989
0.618371
0.641933
0.658327
0.659355
0.680175
0.725932
0.815549
0.821022
0.850734
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Table 4.2: Ordered Logistic Regression Results with marginal effect
Ordered logistic regression

Number of obs =
315
Wald chi2(16) = 50.88
Prob > chi2
= 0.0000
Pseudo R2
= 0.1325

Log pseudolikelihood = -291.35518

No

Sprit of tax law

Coef

Robust
Std. Err.

z

P>|z|

1

Age

.7597883

.2206503

3.44

2

Gender

.2840168

3

Education

4

Sales turn over

5

Perception of Religion

6

Tax knowledge

.1057243
1.216339
.1914879
.1446773
1.617207

0.37
1.88
1.14
0.60
3.85

0.001
***
0.710

7

Perception
of
Financial
Constraints
Perception of Penalties
Perception of Absence of Fairness

.3931741
.2605225
.7082671
.539652

.2010587

.6151628
.2964538
.2049681
.213806
1.086008
1.12151

.152528

8
9
10
11
12
13
14
15

Perception of Role of the Tax
Authority
Perception of complexity of Tax
System
Type of organization1
Type of organization2
Perception of Tax Rate
Perception of Absence of tax
Audits
Perception
of
Government
Spending

.6474247
.1675443
.2424092
.419806

.2217283
.2945956
.2445357

.3136746
.2852029
.1694241
.3369308
.3395116

1.96
1.17
2.40
2.21
4.03
0.95
0.72
1.26
3.22
3.30

Mfx=dy/dx
p outcome
(2)
-.0384002

Mfx=dy/dx
p outcome
(3)
-.0316652

Mfx=dy/dx
p outcome
(4)
-.0677948

Mfx=dy/dx
p outcome
(5)
.1378601

.0053434

.0044062

.0094336

-.0191832

0.060 *

.0614745

.0506925

.1085321

-.2206991

0.253

.0096779

.0079805

.0170862

-.0347446

0.551

.0073121

.0060296

.0129093

-.026251

0.000
***
0.051 **

-.0817346

-.0673993

-.1443009

.2934348

.0198713

.0163861

.0350823

-.0713397

0.240
0.016 **

-.013167
.0357963

-.0108576
.029518

-.023246
.0631976

.0472706
-.1285119

0.027
**
0.000
***
0.345
0.472
0.207
0.001

-.0272743

-.0224907

-.0481523

.0979174

.0310907

.0256377

.0548901

-.1116185

*

-.0149268
-.0098678
-.0108059
.0548875

-.0123029
-.0082264
-.0089107
.0452608

-.0267407
-.0201661
-.0190776
.0969029

.0539705
.0382602
.0387941
-.1970512

0.001

*

-.0566818

-.0467404

-.1000707

.2034929

Note:*, ** and *** indicate statistically significant at 10 %, 5 % and 1 % probability level, respectively.
Source: Own survey and model result, 2017
Hypothesis 1: Age and compliance
As it was hypothesized, this variable was found positive and
statistically significant (at 1 % significance level) relationship
between age and tax compliance (β=.7597883) with p value of
0.001. The study reviled that aged taxpayers has positive
compliance attitude than younger tax payers. This result indicates
that as the number of the live hood increase, the compliance level
also increases. This could be explained by the fact that younger
taxpayers are new to the tax system, they are risk taker and they
have been shown to have less well developed sense of moral
obligation to pay tax. In addition to this, the marginal effect of
.1378601 dealings that the probability of individuals on their tax

compliance was increased by 13.78 %, when the age is increase
by one by having the other factors being constant. This result
supports the finding of Rizal & Fariq A(2011)
Hypothesis 2: Gender and compliance
With regard to gender, although findings from other studies
were not conclusive and a concrete solution is still being debated,
this study found that gender of the respondents has no impact on
level compliance, as it is shown on the regression table 4.2 above,
the coefficient of gender is -.1057243 which is negative and the p
value of 0.710 which is not statistically significant. The result of
the study is not consistent with the hypothesis set in the study i.e.
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null hypothesis is rejected. This result supports the finding of
Ezana (2018).
Hypothesis 3: Education and compliance
The result of this study showed that educational level of tax
payers was negatively and significantly determine tax compliance
at 10 % significant level (β= -1.216339) with p value 0.060. The
study found that education has negative and significant effect on
the tax payer’s level of compliance. The finding of this study
agrees that when the level of education becomes increase, the
compliance level become decrease i.e. leading to higher tax
evasion. Furthermore, there have been contradictory empirical
evidences on the effect of education on the level of tax
compliance. Marginal effect -.2206991 indicate as education
status of an individual was improved by one level, the tax
compliance behavior of the individual decrease by 22.07%, other
factors being constant.
Hypothesis 4: income and compliance
The income of the respondents also has no impact on their
compliance level, as it is shown on the regression table 4.1 above,
the coefficient of income is -.1914879 which is negative and the
p value of 0.253 which is not statistically significant. The negative
coefficient of income implies that there is an inverse relationship
between the level of income and compliance level. Thus the
hypothesis of the study is rejected.
Hypothesis 5: religion and compliance
It is assumed that religion encourage individuals to act
according to tax law. If a tax payer thinks that this is conflicting
with his religious beliefs, he will not be willing to pay taxes, at
least not be willing to accept and will be act of resistance. Tax
payer with good religious view is expected to be more compliant
then a tax payer with poor religious view. However, the result of
the regression analysis indicate that Religious view is insignificant
factor by having coefficient of -.1446773 and p value of 0.551 to
determine the level of compliance. Thus the hypothesis of the
study is rejected.
Hypothesis 6: tax knowledge and tax compliance
The level of tax knowledge is an important factor that
contributes to compliance level. Therefore, respondents were
asked different questions to assess the level of their knowledge of
tax rules and how they are complying with tax requirements. The
results shown in the regression Table 4.1 above describes that, the
knowledge of respondents have a positive coefficient 1.617207
and the P value of 0.000, which means that, tax knowledge plays
an important role on tax compliance. Accordingly, the result of
this study, tax knowledge has positive and significant relationship
with tax compliance. These findings show that high tax knowledge
would increase tax compliance behavior. Hence, hypothesis is
accepted. In addition to this, the marginal effect of .2934348
dealings that the probability of individuals on their tax compliance
was increased by 29.34 %, when tax knowledge is improved by
one having the other factors being constant. The studies made by
Inasius (2018), Olugoke and Obazee (2016), Rizal & Fariq
A(2011), Mukhlis et.al (2015) also support the result of this study.
Hypothesis 7: financial constraints and compliance
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With regard to financial constraints, the researchers had put
the hypothesis which is “financial constraints has a significant
negative effect on taxpayers’ compliance”. As shown in the
regression table 4.1 above, the predictor variable financial
constraints has a coefficient of -.3931741 which is negative and
the p value of 0.051 which is significant at 5% significance level.
The negative coefficient -.3931741 implies that the more the
respondents face financial constraints are less likely to comply
with tax. These results provide evidence those tax payers who
have crucial financial constraints would tend to be less compliant
(negative association). The marginal effect of-.0713397 indicates
that one unit increase in financial constraint; it decreases the
probability of compliance behavior by 7.13 %. The result from the
regression analysis is consistent with the research conclusions
made by Mohani, (2001).
Hypothesis 8: Penalties/ offences and compliance
As one can understand from the table 4.1 above, fines and
penalties have the coefficient of .2605225 and the P value of
0.240 which indicates, the fines and penalties is not significant
factor to determine the level of compliance. Thus, the result of the
study found that the effect of the penalty rate of increase on
voluntary tax compliance was minimal & insignificant. The
interview result reviled that one that pay tax by fearing of the
penalty is not voluntary compliance. If fines are too high, the tax
system would be perceived as unjust and unfair and taxpayers
would use any possibility to legally avoid their taxes. In most
countries, fines are relative to the evaded tax. Therefore, they
argued that, developing the culture of voluntary compliance in
society through incentives and awards to the one who paid the tax
on time is more important than force them by fines and penalty to
comply. Olugoke and Obazee (2016), tax knowledge has a higher
tendency to promote tax compliance than tax penalty. Then this
result rejects the established hypothesis. From the above
regression table, by having the marginal effect a unit increase in
tax knowledge would lead to 0.30 increases in tax compliance
while a unit increase in tax penalty would lead to 0.13 increases in
tax compliance.
Hypothesis 9: Absence of Fairness/Equity and compliance
The results of this study indicate that fairness is the strongest
factor determining the level of compliance level.nIn this study as
it is shown in the regression table 4.1 above, absence of fairness is
one of the predictor variables and which have a coefficient of .7082671 and the P value of 0.016, which means that, the
taxpayers who perceived the tax system as unfair, it is more likely
to reduce the motivation and tax compliance of current taxpayers.
If the tax payers believed that there is absence of fairness in the
tax system of the country, the level of compliance become decline.
The most important point in many countries of the world is that
whether citizens are taxed according to the ability to pay principle
or not. If the society feel as that the country tax system is fair and
they are paid based on the ability to pay, it will have positive
impact for the level of compliance. When the relationship between
tax equity & voluntary tax compliance is examined, the most
important reason for the negative reaction against taxes is
availability of unfair tax. Tax equity is that citizens with a similar
ability to pay taxes have to pay the same or similar amounts;
citizens with a greater ability have to pay more, and with lower
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ability have to pay less. This equity is expressed as; horizontal
equity (taxpayers in the same income brackets should pay the same
amount of taxes) and vertical equity (taxes paid increase with the
increase in tax base). This result is consistent with Inasius (2018),
Mukhlis et.al (2015). Thus, hypothesis is accepted and well
supported. The marginal effect of -.1285119 indicates a
probability of perception about unfair system increase by one unit
will decreases the probability of compliance behavior by 12.85 %.
Hypothesis 10: role of government and compliance
The variable was found to have positive and significant
relationship with tax compliance at 5 % significance level β=
.539652 and p value of 0.027. Thus the hypothesis is accepted. The
marginal effect of .0979174
indicate that when the role of the
tax authority increased, the probability of tax compliance behavior
of the individual increased by 9.79 %. To increase the compliance
level of the tax payer, the tax administration provide a way by
Creating awareness, Commitment to enforce the tax law, Giving
training and empowering tax payers, Feedback on issues,
Documentation, Customers handling, Ability to detect and Taking
measure on perpetrators investigate evasions. Thus, Strength of
the tax authority was expected to have positive impact on tax
compliance level the tax payers. The study made by Richardson
(2008) and Manchilot (2018) also suggest that there is direct
relationship between role of government and compliance.
Hypothesis 11: complexity of tax system and compliance
The finding of this study with regard to Complexity of the
tax system ((β= -.6151628) has negative and p value of 0.000
significant relationship with tax compliance. The finding of the
study confirm the hypothesis thus, hypothesis is accepted.
Accordingly under the canons of taxation one of the principle is
the tax system should be simple and easy to complete but it may
not equally simple for all taxpayers. According to Kanbiro (2018),
simplifying the tax return will encourage tax payers to complete
the tax return on their own rather than employing a tax agent and
thus reducing compliance. Consequently, one of the best technique
to increase compliance is simplifying tax system in the country.
According to Swarnathilaka and Kevin (2017), Denmark, Canada
and New Zealand are the leading countries that have introduced
simplified tax returns by reducing the number of pages to facilitate
and increase voluntary compliance among taxpayers. Therefore,
simplifying tax returns and administration system is the best way
to ensure tax compliance. The complexity of tax laws contributes
to the tendency of underreported (noncompliance) tax. It can be
concluded that, tax laws & legislation should be clear & simple,
shouldn’t be overhauled frequently. The marginal effect of .1116185 indicates that if the tax payers feel that the tax system
is complex, the probability of tax compliance behavior of the
individual decrease by 11.16 %.
Hypothesis 12: type of organization and compliance
With regard to type of organization, the researcher had
putted the hypothesis which is type of organization have
insignificant effect on the taxpayers’ compliance. As shown in the
regression table 4.1 above, the predictor variable (type of
organization) has the p value of 0.345 and .472 which is not
statistically significant.
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Hypothesis 13. Tax rate and tax compliance
As the ordered logit regression model result indicates, tax
rate is not important factor that determines tax compliance level of
the tax payers. From the regression results of table 4.1 coefficient
result (β=.213806 ) and p value of 0.207 show that the rate of tax
has insignificant factor to determine the level compliance, which
implies that we reject the Hypothesis stating that there is a negative
significant relationship between tax rates and tax compliance. In
addition the interview result reviled that, when the compliance
cost such as salary of accountants, fees to tax consultants & tax
representatives, cash register machine & its maintenance or
renewal cost, is high it also negatively affect the level of
compliance. The result of the study consistent with Inasius (2018)
Hypothesis 14: Absence of tax audit and compliance
The finding of this study show that the coefficient of the
independent variable regard to absence of audit (β = -1.086008)
and p value of 0.001 has negative and significant relationship with
tax compliance. Thus, hypothesis is accepted and concludes there
is a significant negative relationship between probability of being
audited and tax compliance decision. The study finds that the
absence of tax audit strengthen the incentive to report less income.
This indicates that there is inverse relationship with absence of tax
audit and level of compliance. The result of some studies is
consistent the finding of this study; audits have a positive impact
on the level of compliance of tax payers Inasius (2018), Prince
et.al (2014). The marginal effect of -.1970512 indicate that
The probability of absence of audited increase by one unit,
decrease level of compliance by 19.70%
The level of tax audit can be determined by two elements:
one is how many taxpayers are selected for audit and the second is
how much intensive the audit is. The tax payers were asked the
number of times they have been audited the last 10 years. Majority
of the respondent reply that they are not known they are audited
by the tax authority. The reaming large number of respondent
stated that they are audited by tax authority after 5 years. Therefore
it is crucial to make continuous tax audit practice by revenue
Authority hence the level of tax compliance status becomes
positively changed. This means that the compliance rate rises if
the tendency of being tax-audited is high. If the tax payers are
informed that their fillings will be closely examined, there is a
tendency for the tax payers behaviour to change in response to an
increased probability of been tax audited. The interview result
exposed that the tax administrators of Dire Dawa city
administration has limited capacity to investigate the records and
low audit coverage
Hypothesis 15: government spending and compliance
As one can understand from the table 4.1 above,
government spending have the coefficient of 1.12151 and the P
value of 0.001 which indicates, the government spending have
significant positive effects on taxpayers’ compliance at 5%
significance level. Thus wise spending of the governmental unit
will have positive impact to increase the voluntary compliance of
the tax payer. If taxpayers perceive that the government is
spending too much on something they consider unnecessary, they
will feel betrayed and attempt to evade taxes. These imply that
taxpayers are more compliant when they are satisfied with the
services provided by the government. According to Inasius(
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2018), Taxpayers, particularly those paying high amounts of taxes,
are sensitive to the direction of government spending and their
attitudes also depend on the perceived use of the collected money
by the government unit. This finding also consistent with the
findings of Prince et.al (2014).
Measures taken by tax authority to motivate Tax payers to pay
tax
The interview result reviled that, there is no regular training
and updates on taxes especially when there is a change on tax
directives. Furthermore awareness among taxpayers plays an
important role on tax compliance. By having Lack of awareness,
most of taxpayers do not pay their taxes timely and as a result they
pay with penalty. Lastly the result revealed that in order to increase
tax compliance level the government educating the taxpayers and
conducting consultation sessions, Improving relationship with the
Public and Providing necessary information to taxpayers

V. CONCLUSION AND RECOMMENDATION
Conclusion
Tax compliance is very crucial in promoting the economic
growth of any country. A strategy to increase the level of
compliance should begin with understanding what the factors that
affect the compliance level taxpayers are. The major objective of
this study is to examine the determinants of voluntary tax
compliance behavior of category A and B tax payers in Case of
Dire Dawa City Administration. The results of ordered logistic
regression results show that tax compliance is affected by broad
range of factors such as Demographic, Individual, Social,
Institutional and Economic factors.
Tax knowledge is a corner stone as far as voluntary
compliance is concerned. Tax attitudes can be improved through
better tax knowledge’ this will in turn increase compliance and
reduce the inclination to evade taxes. Thus, higher knowledge
regarding taxes leads to higher compliance, while poor knowledge
leads to higher noncompliance. Similarly complexities of tax
System have negative and significant relation with the level of
compliance. Therefore, increasing taxpayers’ knowledge by
simplification of tax law can have a positive contribution for the
level of compliance. Beside, Government spending on the social
and welfare needs of its citizens has positive and significant
influence on tax compliance behavior of tax payers. In related with
this Role of the Tax Authority maintain an aggressive attitude
with respect to the correctness of the taxpayers’ actions will build
positive attitude on the tax payers and this attitudes will contribute
to trust in authorities and consequently will enhance voluntary tax
compliance of the tax payers.
The study has also found absence of fairness and absence of
audit has negative and significant relationship with tax compliance
of the tax system. If the tax system is not based on the ability- to
pay principles or if it is unfair, it has a negative consequence on
the compliance level of the tax payers. This implies that making
the tax system fair leads to higher levels of tax compliance
behavior of the taxpayers. Similarly, the result of the study reviled
that a high probability of audit or detected encourages taxpayers
to be more compliant. As level of compliance influenced by the
frequency of the authority’s tax audit activities, the tax authorities
and the concerned bodies should pay due attention.
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Tax authority is the responsible body for assessing and
collecting the city’s tax revenue. The amount of revenue collected
is directly dependent on the efficiency and effectiveness of the
authority. However, the study revealed that there is lack of
sufficient personals in the authority. With insufficient staff, tax
authorities cannot improve voluntary tax payers’ compliance and
there by tax revenues.
In general, the findings from the regression analysis indicate
that, compliance is significantly affected by nine determinant
factors which consist of: Age, Education, Tax knowledge,
Financial Constraints, Absence of Fairness, and Role of the Tax
Authority, complexity of Tax System, Absence of Tax Audits and
Government Spending. This study also evidenced that, other
variables such as Gender, Sales turn over, Religion, Penalties,
Type of organization and Tax Rate were not significant
determinants of tax compliance id Dire Dawa City Administration.
Recommendation
 Though the study found that education has inverse
relation with the level of compliance, the government
should make a strategy to increase the tax knowledge
since tax knowledge positively affect the level of
compliance.
 As complex tax system decrease the level of compliance,
the tax system of the country should be simplified, if
there is any changes in tax legislation it should be
communicated to citizens in their native languages for
effective and efficient tax administration as well as in
order to improve tax compliance.
 As absence of audit decrease the level of compliance,
there should be Continues and frequent audit standard
and procedures to increases compliance as well as to curb
the deadweight loss of the economy.
 As penalty is insignificant factor, It is advisable to have
an incentive mechanism for those tax payer there level of
compliance is high.
 Even though, the study found that tax rate is insignificant
factor in this study, the tax authority should work on
reducing the levels of tax burden by increasing the tax
base in order to increase both voluntary compliance and
general tax revenues.
 To reduce the level of non compliance, in addition to
examining books of account, auditors should visiting
taxpayers’ business premises hence facilitates the
detection of cases where tax evasion or avoidance is
involved.
 Giving training and educating the taxpayers
 The tax authority should Automation of the tax system
and should be integrated and consolidated with other
macroeconomic reforms by introduces new mechanism
for Probability of detection.
 Taxpayers, especially those in high tax brackets are
sensitive to governments spending. Therefore, the
government should use the taxpayers’ money wisely and
in a transparent manner and communicate with the
taxpayers about tax programs to promote the benefits of
paying taxes.
 The findings suggest that if the tax systems treat equal
people in equal circumstances in an equal way and by
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ensuring tax fairness and equity voluntary compliance
behavior can be developed.
Finally, Tax compliance will be developed just with the
voluntary cooperation of the society with the tax
authority. To improve general tax compliance level as
well as total tax revenue the government should do
everything possible to increase public knowledge on tax
matters and tax education should be included in
education system of the country at different level. The
government should create healthy relationship between
those that raise taxes and those that spend taxes creates
positive synergy for compliance.

Further study
The findings of this study are only focus on category A and
category B tax payer in Dire Dawa City Administration.
Consequently, by having given the theoretical and empirical
ambiguity on the factor affecting compliance, if further study is
made at regional and national level by incorporating more
variables in to the model that are expected to affect voluntary
compliance behavior of taxpayers, the study can improved further.
Last, empirical investigation of time series data on business tax
payer’s level of compliance will potentially uncover further, as yet
unobserved factors that shape level of compliance.
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Abstract- Dynamic effects of elastic foundation on the flexural motions of Bernoulli-Euler beam moving with variable velocity and
under the action of an exponentially varying magnitude distributed load is studied in this present paper. The governing differential
equations are solved by the method of finite sine transforms and finite difference method to obtain solutions to the fourth order partial
differential equations. The axial force, the elastic foundations and mass intensity of the beam are assumed uniform. Numerical results
in plotted curves are displayed and found to be in agreement with those found in literature when vital parameters of the governing
equation are analyzed.
Index Terms- Distributed load, Elastic foundation, Finite difference method, Prestressed beam, Uniform beam

I. INTRODUCTION

B

eams resting on elastic subgrade have many practical applications in modern engineering and because of this, they constitute
great technical problems in structural designs. The problem of the dynamic vibration of beams an elastic foundation have been
studied by many authors and analytical solutions of the governing equations have been proposed [1-4].
Several researchers have developed different methods to find solutions to flexural behavior of uniform and non-uniform structures
resting on an elastic foundation and under the action of moving loads [5-8].
Analytical methods are used in the determination of mathematical functions which define solution in closed form while numerical
methods solve the fundamental equations that describe the problem in approximate numerical way. The finite difference method is
used for numerical computation of different physical problems in a finite number of sufficiency small intervals. Among the authors
that used finite difference methods to solve the dynamic problem of deflections of structural element subjected to moving load is Afsar
[9]. The paper proposed the displacement potential formulations for the solution of general anisotropic composite structures and
solved cantilever beam with uniformly distributed load.
Awodola [10] examined the influence of variable velocity on the vibration of simply-supported Bernoulli-Euler beam under
exponentially varying magnitude moving load. He assumed the beam to rest on uniform constant foundation and the moving load
assumed to be concentrated force.
Recently, Soltani et al [11] presented free vibration of beams with variable flexural rigidity resting on two parameter elastic
foundations. In their study, natural frequency of non-parametric beams is investigated by using finite difference method (FDM).
More recently, Ogunyebi et al [12] presented the flexural motions of Beam on an elastic foundation subjected to moving concentrated
force. They employed the method of Garlekin’s to reduce the fourth order partial differential equation to second order ordinary
differential equations with constant coefficients and obtained analytical solutions that shed light on the vital information about the
vibrating structural member when on an elastic subgrade at uniform velocity.
However, in above studies, the more practical situation where the influence of constant and variable elastic foundation on thin beam
with constant and variable velocity and under the action of an exponentially varying magnitude moving distributed loads have not
been addressed to the author’s best knowledge and this is taken into consideration here. Therefore, this present study presents the
dynamic influence of constant and variable foundations on the flexural motions of thin beam with constant and variable velocity on
exponentially varying magnitude distributed loads.
II. FORMULATION OF THE GOVERNING EQUATION
Consider a simply supported beam resting on elastic foundation, the differential equation governing the transverse motion of the beam
under moving distributed loads at constant and variable velocity may be written in the form
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where EI is the flexural stiffness of the beam ( E the Young modulus and I the moment of inertia of the cross section), m mas
intensity, U ( x, t ) is the vertical response of the beam, N is the prestress, n is the circular frequency of the beam, F is the constant
foundation, q ( x, t ) is the excitation acting on the beam, x is the coordinate axis along the beam and t is the time coordinate.
The boundary condition of the structure without loss of generality for the simply supported beam whose length L has the form
U (0, t )  U (l , t )  0
(2)
EI

2
2
U
(0,
t
)

U (l , t )  0
x 2
x 2

(3)

and the initial condition given as

2
U ( x, t )  2 U ( x, t )  0
t

(4)

Adopting [10], the moving distributed load at constant velocity of the prestressed thin beam at constant foundation is given as
q( x, t )  qH ( x  ct )
(5)
where q (t ) is the variable magnitude of the load.
The Heaviside function H ( x  ct ) is defined as

0, for x  0
H ( x  ct )  
1, for x  0

(6)

with the properties

d
H ( x  ct )   ( x  ct )
dx
0, for x  ct
f ( x) H ( x  ct )  
 f ( x), for x  ct

(7)
(8)

where  ( x  ct ) represent the Dirac delta function and Heaviside function engineering function used to measure engineering
applications which often involved function that are either “off” or “on”.
In this study, an exponentially varying magnitude moving load q (t ) is chosen to be of the form

q(t )  qe2t

(9)

so that equation (5) becomes

q( x, t )  qe2t H ( x  ct )

(10)

CASE I
In this section, the beam is assumed to be uniform that is the beam properties, Young modulus, the moment of inertia and the mass per
unit length of the beam do not vary along the span of the beam. Substituting equation (10) into equation (1) one obtains

 4U ( x, t )
 2U ( x, t )
 2U ( x, t )
U ( x, t )

m

N
 2mn
 FU ( x, t )
4
2
2
x
t
x
t
 qe2t H ( x  ct )
EI

(11)
Equation (11) is a fourth order partial differential equation governing the prestressed uniform beam under exponentially varying
magnitude distributed moving load with variable coefficients.

III. PROBLEM SOLUTION
The finite Fourier sine transforms is employed to solve the motion equation (11) that governs the problem of thin beam under moving
exponentially distributed forces resting on constant elastic foundation at constant and variable velocity. This is given as

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102120

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153
L

U ( j , t )   U ( x, t ) sin
0

with the inverse

j x
dx
L

999

(12)

2 
j x
U ( x, t )  U ( j, t )sin
dx
L j 1
L

(13)

substituting equation (12) into equation (11), noting the properties of the Heaviside function and in conjunction with conditions given
in (2) and (3), one obtains

j x


U ( j , t )  G j1U ( j , t )  G j 2U ( j , t )  G j 3e 2t cos
 cos j 
L



(14)

where

G j1 

2mn
, G j 2  G j 2 a  G j 2b  G j 2 c
m

EI  m 
N  m 
G j 2a 

 , G j 2b  
 , G j 2c
m L 
m L 
q
G j3 
m
4

2




Fc 
 
m




(15)

Equation (14) is a second order ordinary differential equation. To solve equation (14), use is made of finite difference method. And to
this end, the derivative of displacement of the prestressed structure resting on constant elastic foundation is given as

U ( j, t ) 
and

U ( j, t ) 

U j 1  U j 1
2h

U j 1  2U j  U j 1
h2

(16)

(17)

where h is the mesh size.
Substituting equations (16) and (17) into equation (14), and after rearrangements, one obtains

U j 1 
*

where H m

1
 H m*  U j 1 (G j1  2)  U j (4  2h2G j 2 ) 
(2  hG j1 )

(18)

j x


 G j 3e 2t cos
 cos j 
L



and when equation (13) is considered in equation (18), one obtains

U ( x, t ) 


2  
1

 sin j x
 H m*  U j 1 (G j1  2)  U j (4  2h 2G j 2 )   


L j 1 
L

 (2  hG j1 )


(19)

which represents the response amplitude of the prestressed simply supported beam on variable exponentially moving distributed load
on constant elastic foundation.
CASE II
In this section, a more practical situation where an elastic beam is resting on variable elastic foundation and traversed by moving
distributed load on variable velocity is considered.
Thus, the thin beam under moving exponentially distributed forces resting on variable elastic foundation at variable velocity is given
as

 qe2t H  x  ( xn   sin nt )

(20)

where q ( x, t ) is the variable magnitude of the load sin n is the distance function which makes the velocity of the moving load a
variable,

xn and  are constant [12].
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The variable elastic foundation of the prismatic beam is given as

F ( x, t )  Fv (4 x  3x 2  x 3 )

(21)

where Fv is the variable foundation of the structure. To this end, the governing equation (1) is re-rewritten as

 4U ( x, t )
 2U ( x, t )
 2U ( x, t )
U ( x, t )

m

N
 2mn
 Fv (4 x  3x 2  x3 )U ( x, t )
4
2
2
x
t
x
t
2t
(22)
 qe H  x  ( xn   sin nt )
EI

where all other parameters are as previously defined.
Equation (22) is similar to equation (11), and using similar approach as before, the solution to equation (22) is

V j 1 
*

where Bm

1
 Bm*  V j 1 ( Sm 0  2)  V j (4  2h 2 S m1 ) 
(2  hSm 0 )

(23)

 Sm2e2t cos  j  ( xn   sin nt )  cos j

and in view of equation (13), equation (23) becomes

V ( x, t ) 

 sin j x
2  
1
 Bm*  V j 1 (Sm0  2)  V j (4  2h2 Sm1 )   


L j 1  (2  hSm0 )
L


(24)

which represents the response amplitude of the prestressed simply supported beam on variable exponentially moving distributed load
on variable elastic foundation at variable velocity.

IV. NUMERICAL RESULTS AND DISCUSSION
This section presents the numerical results of the theoretical solution of the simply supported beam with variable velocity moving on
exponentially varying magnitude distributed loads.
An elastic beam of length 12.192m has been considered. The value of the axial force varies between 0 and 30000000N ,while the

/ m3 .
6 3
2
Furthermore, the constant bending stiffness is 6.068 10 m / s and values h, xo ,  ,  of are taken to be 0.4m,5.0, 0.2 and 8.0
values of the foundation moduli varies between 0 and 900000 N

respectively.
For various values of the axial force and foundation moduli, figures 1 to 5 show the deflection profile of the beam under the action of
exponentially varying magnitude distributed load moving with variable velocity.
Figure1 and figure 2 display the deflection of axial force and foundation modulli on the prestressed simply supported beam with
constant velocity respectively. The graphs show that the response amplitude decreases as the value of the axial force and foundation
moduli increases. The influences of the variable velocity on the transverse displacement of the simply supported uniform beam
displayed in figure3 and figure 4 respectively show that an increase in the value of the axial force and foundation moduli decrease the
deflection of the beam under the action of exponentially varying magnitude distributed load moving with variable velocity.
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Figure 1: Deflection of simply supported beam at different values of axial force Nc and fixed
value of foundation moduli moving with constant velocity.
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Figure 2: Deflection of simply supported beam at different values of foundation moduli Fc and fixed value of axial
force moving with constant velocity.
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Figure 3: Deflection of simply supported beam at different values of axial force Nv and fixed value of foundation
moduli moving with variable velocity.
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Figure 4: Deflection of simply supported beam at different values of foundation moduli Fv and
fixed value of axial force moving with variable velocity.
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Figure 5: Comparison of deflection of simply supported uniform beam under the action of
exponentially varying magnitude distributed load due to constant and variable velocity.
Finally, figure 5 compares the deflection profiles of the constant and variable foundation for a simply supported beam for fixed values
of N and K, the response amplitude of a variable foundation is greater than that of a constant foundation problem.
V. CONCLUSION
The flexural behavior of the uniform beam resting on constant and variable elastic foundation under the action of exponentially
varying magnitude distributed load moving with constant and variable velocity is examined in this paper. The deflection profile
provides a better understanding of the simply supported beam and in addition the possibility of the resonance condition. From the
numerical results, it can be clearly see that the presence of elastic foundation and axial force have influences on the dynamic
deflection of the beam and this is more noticeable in the case of variable foundation problem at variable velocity. This result is a
source of basis for a dependable engineering design for transport and construction engineers.
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ABSTRACT: Heavy metals are part of the soil, but at high concentration levels are considered toxic. With the current exponential
population growth, urbanization, industrialization and advancement in agriculture has increased solid waste significantly over time.
Due to lack of proper well-structured waste management systems, solid waste has been disposed in open dumpsite which lack any
mechanism of control. Over time, due to accumulation-various heavy metals are introduced in the soils and end up being leached,
carried away by surface-runoff or introduced to plants by farmers who rely on refuse (from the dumpsite) to plant their crops. This
study was aimed at determining the concentration levels of Pb, Cu, Cd and Zn at the Nyambera dumpsite and compare their levels
with the WHO recommendation levels for soils. Stratified random sampling was employed and soil samples collected on top of the
dumpsites, the slope of the dumpsite and at the banks of river Nyakomisaro which flows adjacent to the dumpsite. Digestion was
carried using concentrated hydrochloric acid then topped up to 100ml. Metal analysis was carried out using ICPOES. The results of
Pb, Cu, Cd and Zn were as follows 91.31, 281.8, 3.253 and 542.3 ppm respectively. The concentrations were found to be very high at
the dumpsite as compared to the recommended levels by WHO. Based on the results obtained the dumpsite should be treated with
various remediation methods being applied to help lower the levels of these metals. Farmers using the refuse as manure for their crops
should seek other alternatives for their farms.
Key Words: Oxidation, Corrosion, terrestrial, aquatic, Precipitation and Effluents
INTRODUCTION
Waste disposal has not only remained a serious health hazard but also a great menace towards environmental pollution in Kenyan
towns and cities[1]. This is owed to the factors like high population densities, location, lack of proper waste management techniques
and policies.. The mushrooming of new industries, the exponential use of chemicals in agricultural activities and the ever increasing
traffic emissions are some of the major concerns facing Kisii town.
Most of the waste in the dumpsite is burned down which gets rid of the organic part of the materials leaving behind ashes rich in
heavy metals. After the process of oxidation and corrosion these metals are dissolved in rain water (any other form of precipitation) or
surface run off which results in leaching into the soil hence they are taken up by growing plant and ends up in the food chain. Others
carried away by surface runoff ends up in the aquatic bodies hence taken in by aquatic animals. This poses a serious health conditions
to humans and animals[2].
Solid wastes amongst all types of wastes poses a serious threat to life as it has the ability to pollute the terrestrial, aerial and aquatic
environment. Recent studies have revealed that solid waste can transfer a significant amount of heavy metals to soils hence higher
intake by plants [3]. By the action of farmers using fertile soils from the dumpsite they increase the rate of uptake of these toxic and
persistent metals to plants. Since they are non-biodegradable they bioaccumalate in the body [4].
Effluents from various industries, chemicals from agricultural practices and emission from vehicles tend to introduce heavy metals in
the soils and the surrounding environment of any dumpsite. Heavy metal pollution even at low levels and their resulting long term
cumulative effects are among the leading health concerns all over the world [5].
For the last 50 years human infection by heavy metals has increased exponentially due to the increase in the of industrial and human
activities which rely on heavy metals. The presence of these heavy metals in soils and foods poses a serious threat to socio-economic
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well-being of man[4]. Apart from heavy metal poisoning dangerous diseases like cancer are also caused by the bioaccumulation of
these metals.
Solid waste is produced as bulk bye product of normal and fundamental activities of living. They include kitchen refuse, medical
waste, mining waste other industrial and agricultural waste. However, the solid waste differs in terms of concentration and variety.
The amount produced by recent developments in agriculture and uncontrolled industrialization is staggering .additional factors like
land scarcity have also contributed to exponential population growth hence and increased waste disposal.
Land has been for long used for waste disposal for a long time. The materials in solid waste interact chemically and physically with
other existing environmental components but this solely depends on the nature, type of material and also the degree of exposure
whereas these reactions are time dependent. Some of the recent waste disposal method include incineration, compositing and open
dumpsite. The continuous dumping has introduced many substances to our environment which poses a serious hazard to our society
e.g. heavy metals[6].
A heavy metal is metal of high density (specific gravity greater than about 5.0) or relative atom weight which includes metals and
metalloids. They include chromium, arsenic, cadmium, lead, mercury manganese, zinc etc. They occur naturally in the earth’s crust
and cannot be depleted. These metals are associated with pollution and toxicity while others are essential in the body although at low
concentration[4]. Some of the heavy metals are of essential biological importance as they are needed by the body. They assist in
various important biological mechanisms like metabolism When bioaccumulation of these metals exceed the required amount thus
leads to heavy metal poisoning[7].
Due to the lack of a proper waste disposal system land, water and air pollution has increased steadily thus increasing the levels of
these heavy metals. The rate at which the heavy metals are taken up and stored in the body is faster than they are broken down hence
leads to heavy metal poisoning[8]. Because they cannot be metabolized they accumulate in the body exposing it to the risks of
poisoning and other deadly diseases like cancer. These heavy metals find their way into the human body through drinking water, food
and air in small quantities[9]. The most prevalent group of element in the sub soils is the transition metals otherwise called heavy
metals
MATERIALS AND METHODS
The study involved soil samples collected at the Nyambera dumpsite, Kisii town-Kisii county, Kenya. Kisii County located in Nyanza
region of Kenya. This is the main dumpsite in Kisii town, it’s located near the Kisii teaching and referral hospital next to a quarry
along the Kisii Kisumu highway. It’s about 1.0 km from Kisii town bus terminal. It’s also next to residential homes (Jogoo), river
Nyakomisaro and adjacent farms. Therefore the determination of the concentrations of the selected heavy metals has got a direct effect
to the surrounding environment. Farmers use the manure from the dumpsite for their crops. The town has a vast growing population of
approximately of about 200,000 people[10]. As a result of high population and land scarcity, waste disposal has become a menace in
the town and its environs. Surface runoff flows to the river which is used by farmers to irrigate their crops, the community as a source
of water and the trader at the Daraja Mbili market who uses the same water to clean their goods. The hospital disposes some of the
waste products to the same dumpsite. Mining activities have been carried for a long period of time at the dumpsite.
SCHEMATIC RESEARCH DESIGN

SAMPLING

SAMPLE PREPARATION

SAMPLE DIGESTION

SAMPLE ANALYSIS

DATA ANALYSIS
Figure1: Schematic research design

STANDARD
PREPARATION AND
CALIBRATION

3.4 SAMPLING
In this study, stratified random sampling was employed for soils at the Nyambera dumpsite [11]. The dumpsite was divided into three
sampling areas i.e.: the upper side (top of the dumpsite) will be labeled as site A, the slope of the dumpsite labeled as site B and near
the river banks of river Nyakomisaro labeled as site C. In each and every site a representative rectangle was drawn on the ground and
two diagonals inscribed. At all the corners and the point of intersection of the diagonals soil samples were collected 25cm into the
ground. A total of five samples were collected from each section then mixed together. Using the conning and quartering method the
sample was reduced and well packed in sample bags and taken to the laboratory.
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Soils were dug using a machete and a meter rule used for the measurement of the depth. Three samples were collected. The samples
collected were then stored in polythene bags and taken to the laboratory for preparation and analysis.
SAMPLE PREPARATION
The wet soils that were collected were air dried for about 72 hours and mixed frequently to expose fresh the wet surface to dryness.
The samples were then oven dried at 1100c for about three hours. The large particles were ground and sieved through the mesh wire
and the powder collected stored for digestion.
SAMPLE DIGESTION
5.0g of the sample were measured from each of the sample added to 100ml beaker and digested with 12ml of 65% Nitric acid on a hot
plate at a temperature of 1100c for 30 minutes. The digested samples were then filtered into 100ml volumetric flask using the
Whatman filter paper number 42. The filter paper and beaker were washed thoroughly into the volumetric flask and topped up with
distilled water to the mark. The volumetric flasks were properly corked and stored away from direct sunlight until analysis of the
heavy metals. 50.0 ml of distilled water was measured using a measuring cylinder and treated the same way as the sample to act as the
blank in the analysis.
STANDARD PREPARATION AND CALIBRATION
The multi-element verification standard (ICP Multi-Element standard) was prepared into standards of 1, 5, 10, 50, and 100 ppm from
the original stock solution of 1000ppm. The standards were used to calibrate the machine (ICPOES) and thus obtained calibration
curves of the metals of interest.
SAMPLE ANALYSIS
The prepared standards were aspirated into the ICPOES machine and their absorbance used to construct the regression curves of each
element of interest. The digested soil samples were then placed on the out sampler machine and aspirated into the machine. Their
absorbance were recorded and compared against the standard regression curves to obtain their concentrations.
DATA ANALYSIS
The data obtained was used to calculate mean concentration of each element and then used to draw graphs of concentration of the
elements using Microsoft Excel.
RESULTS AND DISCUSSION
Table 1: Heavy metal concentrations
S/No Area
Pb(Mg/kg) Cu
Cd
Pb(Mg/kg) Pb(Mg/kg)
1.
A.
139.2
126.4
1.362
(top)
2.
B.
54.21
267.5
3.894
(slope)
3.
C.
80.52
451.5
4.502
(banks)
Mean
91.31
281.8
3.253
Result of heavy metal concentration (mg/kg)

Zn
Pb(Mg/kg)
368.9
593.2
664.7
542.3

Figure1 : Heavy metal concentration in mg/kg for the top section (A) of the Nyambera
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Figure2: Heavy metal concentration in mg/kg for the slope section (B) of the Nyambera

Figure 3: Heavy metal concentration in mg/kg for the river bank section (C) of Nyambera

Figure 4: Concentration of the heavy metals at the Nyambera dumpsite.
Table 2: Recommended heavy metal concentrations accepted by WHO (mg/kg) - 2006
No.
1.
2.
3.
4.

Metal
Pb
Cu
Cd
Zn

Conc. mg/kg
85
36
0.8
50

DISCUSSION
The levels of lead at the Nyambera dumpsite were sufficiently high when compared with the recommended levels. On top of the
dumpsite where most of the solid waste is deposited lead had a concentration of 139.2ppm which is way high above the recommended
level of 85 ppm. This high levels might be attributed to the fact that most waste from the nearby garages and the dumpsite being
located adjacent to the ever busy Kisii-Kisumu highway. Being located the former Ouru power limited which used to produce batteries
it’s expected that the levels of lead would rise due to lead pollution. On the slope the levels of lead were 54.21ppm. This still showed
that the levels of lead in the dumpsite were low compared to the recommended levels but along the slope it reduced as compared to the
top. This would be attributed to factors like surface run off. Most the lead might have been carried down the slope thus decreasing the
levels along the slope. At the river bank the concentration of lead was 80.52ppm. This was an increase from the levels at the slope
although still lower than the recommended levels by WHO, 2006.
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The fact that river Nyakomisaro flows adjacent to the dumpsite when it over flooded and some lead is deposited at the banks hence
raising the concentrations. Also due to surface run off and the almost flat nature of the area around the river bank deposition would
also increase the concentration. The lead mean concentration at the dumpsite was 91.31 ppm. This is very high for soils. Due to
surface run off lead would be introduced to water at river Nyakomisaro hence be introduced to all those beneficiaries of the water.
Farmers who rely on the manure are introducing heavy metals to their soils indirectly.
The mean concentrations of copper was 281.3ppm. At the top 126.4 ppm, at the slope 267.5ppm and at the banks was 451.1 ppm. This
shows that the levels of copper were increasing down the slope. The WHO recommended levels for copper are 36 ppm whereas the
mean concentration of copper were 281.3ppm. High levels of copper in the dumpsite would be attributed to disposal of electrical
materials and other solid waste that would contain copper.
The cadmium levels were 3.253 ppm in the dumpsite. The upper part had 1.362 ppm, the slope section had 3.894ppm and the bank
section had 4.502ppm. This again is very high as compared to the WHO recommendations for cadmium which is 0.8ppm. The trend
shows that the concentrations increases down the slope. This could be attributed to surface run off and increase mining activities in the
quarry. New heaps along the slope and the banks could be linked to increased cadmium levels. This poses a serious threat to miners at
the dumpsite and those who live in the proximity of the said dumpsite.
Mean concentration for zinc in the dumpsite was 542.3 ppm. The upper part had 368.9 ppm, the slope had 593.2 ppm and along the
river bank it was 664.7 ppm. This was high as compared to the WHO recommendations of 50 ppm in soil sample. Again the levels
were increasing down the slope. This implies that wastes carrying zinc was in abundance and as a result of surface run off and
flooding of the river the levels of zinc were high.
The results obtained from the soil analysis of the Nyambera dumpsite indicated that there were very high concentration of the metals
in question. This implies that the waste making its way into the dumpsite is rich in heavy metals and this poses a serious health hazard
to the people of Kisii town and its environs.
CONCLUSIONS
All the selected heavy metals were present at the dump site. The concentrations of each were increasing down the slope apart from
lead which was higher at the top of the dumpsite as compared to other parts of the dumpsite. The concentrations of Pb, Cu, Cd and Zn
were very high at the Nyambera dumpsite as compared to the recommended levels for soil by WHO [12].
RECOMMENDATIONS
1. Develop and implement an effective waste management plan.
2. Identify the materials and wastes at a particular site and try to manage it.
3. Nyambera dumpsite to be closed and a new dumpsite identified.
4. Dumpsites should be treated before use especially for cultivation.
5. Also the people living around these dumpsites should stop farming on or around them without KARLO certification.
6. Analysis for heavy metals be carried out on River Nyakomisaro.
7. Alternative water source for trader at Daraja Mbili market.
8. Further analysis of the heavy metals should be carried out.
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Abstract- As the urban population continues to grow globally,
there is need for dietary diversification especially in vegetable
consumption as people integrate from various contexts. This is an
important social- nutrition aspect that enables urban communities
to become acculturated into contextual food habits and may help
to socially integrate and expand nutrition possibilities among them
and market possibilities for informal workers in the urban ALV
food supply chain. The objectives of this study was to determine
consumers’ predictors of ALV consumption and decision making
among 315 undergraduate students from University of Eldoret,
Kenya. A survey questionnaire was administered to derive some
quantitative data which was analysed to get the differences in
gender, place of origin and year of study in the adoption of ALVs.
The findings revealed that adoption of the ALVs correlated
positively with advancement in year of study and females were
greater adopters since they had higher prior knowledge of ALVs,
at p<.05. Food contextual socialization is therefore an important
aspect in an institution and it enables learning of new food habits
through observability and triability, by individuals originating
from cross cultural borders. This can go a long way in making
enhancing positive change in the wider communities and thus
expanding the food basket options, leading to better nutrition.
Index Terms- ALV, consumption, predictors, urban youth

I. INTRODUCTION

L

ocal food systems and actions towards food sovereignty are
closely related to their focus on enhancing the quality of life
of the communities in which they are embedded (Randelli &
Rocchi, 2017). The current global focus is on urban populations
as more and more people move to cities worldwide in the midst of
changing urban patterns of consumption and production, social
interaction and cultural practice (IFPRI 2019). Food security and
food sovereignty is not enough for good nutrition since a healthy
household must practice good dietary feeding practices through
food diversity and the nutritional condition of any population
depends on the consumption of fruits and vegetables (van der Lans
et al. 2012). Currently, many urban consumers in Kenya depend
on one or two types of green leafy vegetables found in their food
system thereby inhibiting them from deriving maximum nutrition
benefits through vegetable diversification. This is happening in the

midst of local contextualization of ALVs apparently being
considered to be weeds in other contexts. This trend can change if
consumers have salient contextual social referents who, through
food interactions and cultural integration may enable new food
experiences among each other. Moreover, diversity in vegetable
consumption is a necessary condition for a healthy diet and can be
achieved through consumption of ALVs which are known to
contribute to dietary requirements of essential micronutrients and
for addressing micronutrient deficiency (Hughes & Keatinge
2013; Kamga et al. 2013; Birol et al. 2015, Singh et al. 2012, 2013)
and acknowledged as part of a healthy diet due to their
contribution in reducing risks associated with degenerative
diseases. However, the application of ALVs among the youth in
Kenya is limited due to lack of knowledge and their contextual
upbringing and also the sensory properties regarding taste that are
not appreciated by most of them. Cultural categories such as
ethnic background, prior knowledge and consumption, cultural
preferences, inter urban-rural mingling, age, gender and social
status may influence ones choice of vegetables. Cultivar
differences in aroma, texture, color, taste and after taste may also
influence consumer acceptability (Meilman et al, 2015). Food
acceptance may be affected by food habits, attitude, and beliefs,
Jaeger (2006), Urala & Lähteenmäki (2004)], with culture (i.e.,
tradition) serving as one primary factor that underlies food choices
(Köster, (2009), Rozin (1988), Lähteenmäki (2004). Differences
in the food environment, dietary experiences across cultures and
multiple use of food may inﬂuence the preference for sensory
characteristics of food products. Similarly, familiarity with food
products also may affect food choice (Frez-Muñoz, Steenbekkers
& Fogliano (2016), and food beliefs and potential acceptability.
Motivating consumers to change their behaviour by transmitting
knowledge or inﬂuencing personal values and attitudes may
happen especially when placed in a context where the norms are
different from routine.
The consumption levels and frequency of ALVs among the
older populations continues to increase as their popularity for
potential nutritional and health benefits and consumer awareness
have increased. However these benefits are still low among the
youth. Rogers (2003) adoption criteria may be interesting to
observe in some contexts whereby African leafy vegetables are
adopted through observability and triability, given the advantage
of the new product, until one becomes acculturated by their social
interactions. This theory has been used successfully in many fields
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including communication, agriculture, public health, and others
that typically aim to change the behavior of a social system.
This study assessed the consumer knowledge, attitude and
consumption of ALVs in general among University students and
the social factors that would enhance their interest level within the
university context. Although university students by no means
represent average consumers or the general population, they were
used as respondents because they fall in the pre-adult category (1824 years). Thus, they face numerous consumer roles and
opportunities to actively learn about and influence a wider
adoption of positive consumer-related behaviors as compared to
consumers in the later years of their life cycle (Moschis, 1987).
The university student community is culturally diverse and they
are bound interact on a personal and group level and integrate with
each other, and begin to have a sense of belonging and therefore
learn from each other especially in the context of food which is a
basic need and is also known to be an easy way of communicating
diverse cultures having emerged from different tribes,
communities and regions. Park and Burgess (1921) defined the
concept as a process of fusion and permeation through the sharing
of a person or group’s experience and history, to ultimately
incorporate them in a common cultural life with others through
assimilation. Mennell, Murcott, and Van Otterloo (1992) explain
that the practice of eating food together signals social solidarity,
which acknowledges the equality within the group due to being
socially similar. The University of Eldoret is located in a region
where a lot of ALVs are grown and therefore the students will
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come across them especially during market days and during their
season of plenty, they are highly affordable compared to when
they are out of season. Unlike the youth ALVs are becoming a
favourite among adult populations as they have learnt to
appreciate their unique taste and nutrition which they have learnt
over time. Unlike the high value vegetables such as kales and
cabbages which have become monotonous to them and it is not
also practically easy to choose a variety that will be palatable and
tasty when cooked.
Thus, for the purpose of this paper, integration simply refers
to the extent of intercultural interactions and exchanges amongst
students, to transcend their cultural differences and create an
effectively diverse
community. Furthermore, food
symbolizes people’s ethnic differences allowing them to retain
their cultural distinctiveness despite being physically separated
from their indigenous geographical location (Beardsworth & Keil,
1997).Since our main focus is on integration between university
students, our understanding of culture is through the lens of the
students themselves. Hence, culture is understood primarily as its
members’ general consensus on certain aspects which is regarded
to be inherently characteristic of that culture (Wan & Chiu, 2009).
Several external and internal factors may influence consumers’
decision-making processes in this context and the analysis of these
aspects may provide better understanding.
The Table below shows a list of ALVs that are commonly
consumed by various communities.

Table 1: Common African leafy vegetables
Scientific name
Common name
Local name
1
Gynandropsis gynandraa
Spider flower
Akeyo, 2Tsisaga 5Chinsaga , 8Mgangani
2
Corchorus olitoriusa
Jute vegetable
Mutere, 1Apoth, 3Mlenda
3
Solanum nigrumb
Black nightshade
Mnavu, 2Lisutsa, 5Rinagu, 4Managu, 8Ndunda
1
Vigna unguiculataa
Cowpea
Boo, 2Rikuvi 3Kunde, 5Egesare, 6Ngunyi
1
Cucurbita sppa
Pumpkin leaves
Susa, 2Riseveve 4Malenge, 5Rirosa, 6Nenge
1
2
3
4
5
6
7
8
Luo, Luhya, Kiswahili, kikuyu, kisii, kamba Meru, Taita; Source: Onyango et al., (2000)

II. METHODS:
A survey was conducted among students at University of
Eldoret located in the Rift Valley region of Kenya. Stratified and
systematic random sampling was used to select 315 respondents
who were selected in order to achieve a balanced laid out criteria
to include year of study, gender, and region of origin (whereby the
study targeted western, eastern, coastal and rift valley parts of
Kenya) noting that each region of the country has varied food
consumption habits. Data collection was performed between
September and October 2016 using a structured self-administered
questionnaire which consisted of three parts. In the first part,
demographic characteristics, year of study, country area of origin
and gender were elicited. The second part requested for prior
information on predictors of food decision making. These
included individual (taste perception), demographic (cultural
characteristics), psychological (nutrition cognitions, food
knowledge and skills. Other predictors were interpersonal in
nature such as social influence, cultural cognitions/behaviors, food
type, exposure and market price affordability. They were asked

whether they agreed with each of the motives and finally requested
to rank the motives on a 5-point Likert type scale at strongly agree
(5) or strongly disagree (1) with the sentences related to their
motives of food choice. The data obtained was coded into SPSS
20. In order to understand demographic differences related to the
motives for food choice, relationships between variables were
obtained using Chi square and ANOVA.

III. RESULTS AND DISCUSSION
Based on a sample (N=315) of university undergraduate
students, 45% (n=142) were males and 55% (n=173) were
females. The higher number of females was proportional to their
greater representation in the sampling frame. A variety of regions
from which the students come from were represented including
Western (35%), Eastern (27%), Rift Valley (27%), and Coast
(11%). An approximately equal percentage of first years (24%)
second years (26%) and third and fourth years (25% each)
participated in the study (see Table 2).
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Table 2: Distribution of respondents according to sex,
country region of origin and year of study
Variables

No
of
respondents

Percentage
(%)

142
173

45
55

110
85
35
85

35
27
11
27

76
82
78.5
78.5

24
26
25
25

Sex
Male
Female
Region

Country
Origin
Western
Eastern
Coast
Rift Valley
Year of Study
First
Second
Third
Fourth

of

N=315
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salient referents that possibly gave them motivation into higher
consumption of ALVs within the University context. Majority
(70%) indicated that it was their friends on campus whereas 65%
attributed this to their boyfriend/girlfriend. By gender, the greatest
influencer for behavior change was from the close friend (F =72%,
M=40 %) that an undergraduate student had. Females are more
likely to be motivated to adopt what referents introduce to them
and make it a routine until they finally get acculturated and may
give in to their suggestions especially adopting to new tastes in a
new context than males, who are more self-oriented.
However, first years (50%) used their family members as
referents more highly than the respondents in other years of study.
It was however noted that the salience of family members
diminished with advancement in year of study as the students
began to get integrated with the cultural norms of campus relations
and practices. These attributes seem to become more important to
the individual with time as they discover themselves and begin to
believe in context-referencing. Therefore, it seems like more
fourth years (75%) had established close friendships within the
campuses and were benefiting from their use as salient referents
more than first years (35%). This could be due to the fact that
University students are rarely with their family members and tend
to use more of the referents within their spectrum, such as people
they associate with closely. School education also seemed to be a
progressive influence in adoption of ALVs with fourth years
(72%) recording highest influence (see Table 3).

The normative (interpersonal) or external influence of
behavior was investigated by asking the respondents to rate their
Table 3: Salient referents for consumption of ALVs
Salient referents

N

Close friend
Family members
Boyfriend/Girlfriend
School education

70
55
65
50

By year of study
Close friend
Family members
Boyfriend/Girlfriend
School education

Percentage (%)
Males
40
35
62
45

Females
72
54
75
55

Year 1
35
50
40
35

Year 2
50
40
55
45

Year 3
65
38
65
66

Year 4
75
35
78
72

N=315; Males n=142; females n=173; First year n=76; second year n=82; third year n=78.5; fourth year n=78.5
The region of origin influenced the respondent’s perceptions
in buying into using the ALVs in their diets and they relied fully
on the ideas and suggestions of their referents. Most of the
respondents from Western Kenya (75%) were familiar with the
ALVs and had prior market information whereas those with the
least information included Eastern (45%) and Coast (35%). More
females (55%) than males (40%) had prior consumption
experience of ALVs and those from Western province (70%)
recorded the highest level of prior consumption whereas those
from Eastern (45%) and Coastal (32%) recorded the least (see
Table 4). All respondents who consumed ALVs confirmed that
there was need to have prior knowledge of types and preparation
of ALVs since they have unique preparation methods with
respondents Eastern (40%) and Coast (32%) region recording the

least prior knowledge. The results indicate that gender had highly
significant relationships with all the categorical attributes tested at
p<.05 and p<.01, whereby there were more females than males
with prior market information and prior nutrition information
whereas more males than females had a significant perceived price
affordability at p<.01. The respondents from western part of the
country had more prior market information, regular consumption
and positive taste perception all significantly different at p<.001
and p<.05. However, all the respondents did not differ
significantly over nutrition information and perceived price
affordability (see Table 4).
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Table 4: Results showing the relationship between gender, origin and categorical variables
Categorical Variables
Prior market information
Prior regular consumption
Prior taste perception
Prior nutrition information
Prior knowledge in preparation
Perception of price affordability

Male
%
45
40
50
40
30
60

Female %

2 Ratio

Chi-square
2
11.880
5.420
8.932
24.963
12.243
16.802

60
55
65
64
50
42

.0078**
.1435
.0302*
.002**
.001**
.007**

Western
Rift Val
Eastern Coast
2
%
%
%
%
Prior market information
75
60
45
35
24.963
Prior regular consumption
70
62
47
32
11.217
Prior positive taste perception
65
58
34
30
10.193
Prior nutrition information
40
35
45
40
6.313
Prior knowledge in preparation
55
50
40
32
7.420
Perception of price affordability
45
40
35
32
2.473
N=315 (Western=110; Eastern= 85; Coast=35; Rift Valley=85; Males n=142; females n=173; *p<.05; **p<.01
All the variables correlated positively with year of study. As
the respondents advanced in their studies, they seemed to have
gathered more information, gained more nutrition information,

sig
.002**
.010*
.017*
.097
.04*
.480

consumed more ALVs, and become more regular consumers (see
Table 6), noted significantly different at P<.05 and P<.001.

Table 6: Correlation results showing the relationship between year of study and variables
Categorical Variables

Year 1
Year 2
Year 3
Year 4
Sig
%
%
%
%
Pearson
Prior market information
42
56
67
78
.122
.048*
Prior regular consumption
40
57
67
78
.224
.001**
Prior positive taste perception
35
52
67
82
.213
.002**
Prior nutrition information
35
54
62
68
.122
.047*
Prior knowledge in preparation
32
45
67
80
.215
.001**
Perception of price affordability
40
42
42
45
.124
.073
*Significant at P < .05, **Significant at P < .01; First year n=76; second year n=82; third year n=78.5; fourth year n=78.5
ANOVA test of differences between means showed
progressively higher scores as the respondents advanced in their
studies. Significant differences between groups were noted in
current adequacy of market information whereby fourth years had
the highest mean, (4.09) at p<.05, compared to first (3.21) and
second years (3.54). The fourth years also registered the highest
mean for the regular consumption (4.08) significantly different at
p<.05 with first years (3.28). Price affordability also recorded a

high mean for fourth years, indicating that they found the price
most affordable (4.13), significantly different from 1st and 2nd
years. There were no significant differences in taste perception
between groups (see Table 5). Even though the fourth years
equally scored the highest mean (4.36), indicating that positivity
in taste perception increases with interaction within the social
context in ALV consumption.

Table 5: ANOVA Table showing year of study and current categorical variables of ALVs
Categories

Year 1
b

Year 2
b

Year 3
a

Year 4

I have Adequate market information

3.21 ±0.334

3.54 ±0.225

3.96 ±0.358

4.09a±0.490

I am a regular consumer

3.28b±0.417

3.55a±0.385

4.01a±0.320

4.48a±0.324

I have positive taste perception

4.18a±0.177

4.07a±0.263

4.24a±0.379

4.36a±0.410

I have Adequate nutrition information

3.93a±0.33

4.04a±0.21

4.20b±0.230

4.33a±0.432

I have skills in preparation of ALVs

3.22a ±0.301

3.70a±0.07

4.02b ±0.220

4.32b ±0.315
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I find the price affordable

3.84a±0.428

Values represent the means of Likert 1=strongly disagree,
2=disagree, 3=neutral, 4=agree, 5=strongly agree. Values with the
same superscript letters along the same row are not significantly
different (P<0.05) as assessed by Fisher’s least significant
difference

IV. DISCUSSION AND CONCLUSION
From our analysis, we find that ALV consumption within a
University context is an important factor in socializing and
contributes strongly to one’s sense of belonging to a cultural
group, supporting the relationship suggested in the literature
review. It is also important to note that background origin of a
consumer matters since that is where consumption patterns
originate from. We also find that close social referents are
important in introducing food diversity in one’s diet right from the
original cultural context into a new context. In the study context,
we find that learning new food behavior is progressive and grows
with time until one gets deeply acculturated into the new food
norms through appreciating group identity. All these findings
corroborate the existence of gender differences in consumer foodrelated behavior whereby prior knowledge of ALVs from a
context may favour females since they are particularly found in
the food context more than males. On the other hand, mixing
different vegetables and cooking them to make one dish as
traditionally observed in many African communities improves the
texture and taste to a more desirable level for consumers and
should be encouraged using modern recipes that are more
attractive to youthful populations to avoid monotony. It is noted
from this research that positive taste perception increases with
time through observability and triability during the adoption
phases of a culturally oriented food.
It is important that future research explore the reasons why
those differences exist and, also, why in some cases men and
women have similar behaviors and opinions. Consumer dietary
diversity consumption of vegetables complements the nutritional
value and reduces the toxic levels that would otherwise be harmful
to health. Such concepts can easily be applied to sharing food
between people of different cultures, by recreating a sense of place
around food production, preparation and consumption, which is
shared and reinforced through socialization. In general, the
findings are in accordance with those of other studies on consumer
attitudes towards food and nutrition (Wang et al 1995; Childs and
Poryzees 1998; Childs and Poryzees 1998, Harnack et al 1997; De
Jong et al 2004; Turrell 1998; Bogue et al 2005).
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Abstract- Celebrity endorsement is widely used tool for marketing
communication strategy. Taking into consideration the increasing
role of celebrity endorsement our study examines three
dimensions of celebrity endorsement, including trustworthiness,
expertise and attractiveness, with mediating role of brand loyalty
as predictors of consumer purchase intention. For this, we
explored relationships among these variables to test a conceptual
model which is developed using existing knowledge available in
academic research on this topic. Findings from a survey of 351
respondents advocate that celebrity credibility is a very strong key
to increasing purchase intentions of cellular brand. The study has
important implications for the expansion of current literature,
theory development and business practices. Limitations of the
study are also outlined, and directions for future research are
considered too.
Index Terms- Marketing communication, celebrity endorsement,
brand loyalty, cell phone brands, purchase intentions

I. INTRODUCTION

C

elebrity endorsement is one of the most frequently used
persuasive communications in the marketing world (Lim,
Chock, & Golan, 2020). It is used as a persuasive communication
tool by most of its sponsors (marketers as well as, corporate,
societal, spiritual organizations, governments and government
agencies, voluntary organizations, individuals etc.) mainly to
influence or persuade their target audiences to do the bidding of
the sponsors. Target audience in this context, refers to groups of
individuals who are consumers of need-satisfiers or brands of
products. Other target audiences are individuals as adopters of
proposed ideas or performers of certain acts like voting, as well as
institutions representing industrial or corporate consumers in the
area of business to business marketing (Martínez-López, Merigó,
Gázquez-Abad, & Ruiz-Real, 2020). Advertising and public
relations share similar functional characteristics as persuasive
communication tools (Ferguson, 2018).
Celebrity endorsement is a renowned marketing
communication strategy worldwide which permits vendors to take
benefit of celebrities’ fame in endorsing their goods (Carlson,
Donavan, Deitz, Bauer, & Lala, 2020). However, there is

constrained comprehension of how big name supports impact
shopper’s inspiration and mindfulness towards the item and its
management of an embraced brand. Carrillat, O’Rourke and
Plourde (2019) widely acclaims that celebrity endorsements have
constructive effects on brand attitudes, purchase decisions,
merchandise sales, and stock value. According to Singh and
Banerjee (2019) the accomplishment of a celebrity support is
delivered by an exchange of representative implications; the
socially applicable emblematic implications initially live in the
superstar, and, through the underwriting, they move to an item,
and from the item to the purchaser. An endorsement should be
considered as an acknowledgement in developing strong
communication which could be a self-possessed or vocalized
enlightenment for an item and is given by certain crowd other than
the originator of the item (Ateke, Onwujiariri, & Nnennanya,
2015). Celebrity endorsement is a well renowned promoting
technique worldwide, whereby organizations use individuals of
open acknowledgment as spokespersons for their products (Cheah,
Ting, Cham, & Memon, 2019).
Past studies highlight inconsistent results related to this
topic. To minimize these gaps, a conceptual framework based on
the relationship of celebrity endorsement and consumer purchase
intention is developed. To discourse these relationships,
associative network theory and theory of planned behaviour were
employed in this paper. This study aims to find out the influence
of celebrity endorsement and brand loyalty on consumer purchase
intention concerning the cell phone brands in Malaysia. Outcomes
from this study would help executives and promoters to
comprehend these effects in detail.

II. REVIEW OF LITERATURE
2.1 Celebrity Endorsement
Celebrity endorsement is a form of marketing
communication used by brand managers that utilizes a well-known
personality from sports, amusement, training, design, or some
other industry utilizing their social status or their reputation to help
support an item or a thought. Regularly big names are utilized by
organizations in marketing communication and advancement
exercises to endorse, or to give declaration (Osei-Frimpong,
Donkor, & Owusu-Frimpong, 2019). McCormick (2016) set that
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big name endorsement is successful in changing customers'
outlook for the brands, affecting the acceptability and unwavering
quality of notices decidedly and impacting buyers' buy
expectations. According to Raja (2020) endorsements improve
brand review and acknowledgment, change the negative
disposition towards the brand, and set up the believability.
Moreover,
Lewallen, Miller, & Behm-Morawitz (2016)
commercials endorsed by celebrities order high amiability among
buyers bringing about organizations going overboard massive
aggregates to associates big names to help their brands (Stafford,
Stafford, & Day, 2002).
The idea of the celebrity endorser influences how shoppers
see the characteristics and advantages of the item being embraced,
along these lines expanding its worthiness among clients. Since
they trust the celebrity, individuals will in general exchange their
impression of the big name to the brand being embraced
(Schimmelpfennig, 2018).Therefore, celebrity endorsement is
regarded as an effective marketing practice by which advertisers
advance and convince, yet in addition make their item or brand
progressively alluring with the presence of a big name. Customers
who consider famous people to be good examples are slanted to
change their behavior to synchronize themselves with brand
endorsers (Priyankara, Weerasiri, Dissanayaka, & Jinadasa,
2017). This procedure impacts shopper tastes and perspectives.
The criticalness of celebrity endorsement in marketing
communication lies in the idea that celebrities can add value not
only to the product they are endorsing, but also to the brand
(Nelson & Deborah, 2017). Past studies emphasized that brand
endorser epitomize the given brand in a exclusive manner, which
makes the item more attractive in comparison to their competitors
brand, thus creating a positive brand picture to attach more sales
(Bergkvist & Zhou, 2016). The significant influence that famous
people can have on individuals' minds and along these lines on
shopper conduct which results in making advertisements more
influential. (Albert, Ambroise, & Valette-Florence, 2017).
Consequently, sponsors attempt to match the behavior of a
superstars to the characteristics of the item being recommended
because this congruency emphases on the buyer’s rationalities and
makes a positive brand disposition (Yu & Hu, 2020). Santos,
Barros, and Azevedo (2019) examine the celebrity congruence
model which proves that brand-celebrity and user-brandpersonality congruence is fundamentally connected with brand
attitude and brand purchase intention. Khamis, Ang and Welling
(2017) noted that celebrities are considered as being sound and
reliable worldwide and who are known for their skill in a given
territory, can impact purchasers' eagerness to buy an item
undeniably more successfully. Therefore, publicists recruit
superstars to endorse brands or products based on their
attractiveness (Moradi & Zarei, 2011) as well as their credibility
(Hussain, Melewar, Priporas, Foroudi, & Dennis, 2020).
2.2 Brand Loyalty
Brand loyalty is one of the widely discussed areas in
marketing literature of since few years (Dapena-Baron, Gruen, &
Guo, 2020). The incredible interest in customer brand loyalty can
be accredited to its significance in accomplishing competitive
advantages and monetary outcomes (Liu, Hultman, Eisingerich, &
Wei, 2020). Brand loyalty is a phenomenon that has been
investigated since long time; yet, with no definite signs to
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summarize the consequences. Brand loyalty develops a positive
attitude of an individual towards particular brand that bring about
continued repurchasing practices and in a lower consumer
sensitivity to the cost and the contributions of contenders
(Inegbedion & Obadiaru, 2019).
In today’s competitive business world the loyal customers
are esteemed more, because they considered more lucrative for the
firm as compare to new customer, subsequently loyal customer do
frequent purchasing with the firm and have lower adjusting
expenses (Yeh, Wang, & Yieh, 2016). Thus, overseeing and
upgrading customer loyalty turns into a key basic for firms. Brand
loyalty has been proclaimed by experts to be an authoritative goal
of promoting. Brand loyalty encompasses of a consumer's
commitment to repurchase a product or a service or by other
constructive actions such as word of mouth (Leckie, Nyadzayo, &
Johnson, 2016). To have shoppers that are faithful towards your
product is something that each brand ought to organize, since
those clients are an incredible wellspring of creating conceivable
pay. It is getting progressively significant for brands to ensure that
they are serious every way under the sun. If a brand is competitive
and maintain its superiority and purchasers see an incentive in the
brand, they will in all probability repurchase it (Yeh et al., 2016).
The development of a compacted and positive brand all around
prompts a tendency of a particular brand among the customers,
which after some time may provoke brand loyalty. Faithfulness
comprises of a serious extent of holding among client and a brand.
Besides, faithful clients are reluctant to switch brands and like to
stay with a brand that they feel great and happy with (Foroudi, Jin,
Gupta, Foroudi, & Kitchen, 2018). Consumers who are faithful
towards a brand are additionally less value delicate and open to
follow through on a greater expense for a particular brand
contrasted with different other options, since clients may see an
interesting an incentive in the brand. Another favorable position
for organizations with brand faithful clients is the way that it can
prompt market benefits. Organizations get exchange use and don't
have to publicize as much as organizations without steadfast
consumers (Wang, Capon, Wang, and Guo, 2018). Advertising
points of interest can likewise be acquired from improved verbal
exchange among brand faithful customers (Giovanis &
Athanasopoulou, 2018) bringing about higher gainfulness.
2.3 Purchase Intention
Purchase intentions has been widely utilized in the past
studies as an indicator of successive purchase (Pradhan,
Duraipandian, & Sethi, 2016). Purchase intention is well-defined
as “consumers’ willingness to purchase certain products or
services” (Malodia, Singh, Goyal, & Sengupta, 2017). Buy
expectation has been comprehensively utilized as a central build
to demonstrate shoppers' purchasing conduct in statistical
surveying (Ali, 2016). However, it is an indicator that is frequently
condemned by experts, in light of the fact that there is a distinction
between the real buying behavior and the buy aim. Real buy can
be affected by external variables, for example, financial plan,
normal practices, search costs, unavailability, sudden
advancements (Foroudi et al., 2018). Along these lines, shoppers
probably won't wind up buying the item/administration, in spite of
the fact that they have the buy goal. However, demeanor conduct
examines have uncovered that mindsets and expectations are
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altogether valuable to anticipate precise behaviors (OseiFrimpong et al., 2019).
Generally, the term intention is considered as the
antecedents that stimulate and drive customers' acquisition of
products and services (Chinomona & Maziriri, 2017). One of the
most well-known methodologies embraced by advertisers in
increasing a comprehension about buyers' genuine conduct is
through considering their aims (Malodia, Singh, Goyal, &
Sengupta, 2017). Singh and Banerjee, (2019) have revealed the
existence of a compact relationship among these two specific
constructs. Consequently, they declare that buy aim fills in as an
option for estimating customers' buy conduct. In this manner,
buyers' aim toward a specific deportment has remained the focal
point of notable theories like theory of reasoned action (TRA).
This claim is likewise bolstered by Azjen (1991) who notice that
aim is the factor that boosts shoppers and thusly impacts their
conduct. Undeniably, it uncovers how hard shoppers are contented
to effort, just as the measure of exertion they design to apply for
performing out a distinct behavior. As indicated by scholars, the
likelihood that a specific conduct will really be performed by
people to a great extent depends on the quality of their goals. At
the point when the aims of playing out certain conduct are solid,
there are higher probabilities that the particular conduct will be
performed.

III. HYPOTHESES DEVELOPMENT
The conceptual framework applied in this investigation
depends on two speculations. The main theory is of associative
network theory, while the subsequent theory is of planned
behaviour. Associative network theory is utilized to clarify the
connection between the big name and the brand. While, theory of
planned behaviour conduct is utilized to clarify the connection
between attitude, societal customs, and behavioural control. A
protracted empirical investigation has been directed with the aid
of primary data. Variables discoursed in the framework tested
empirically using primary data and all essential information
gathered through a structured/questionnaire with measurable
investigation.
In light of the literature investigated over, the study’s five
hypotheses are referenced underneath, and the accompanying
theory would be tested.
H1: There is significant relationship between celebrity
endorsement and consumer purchasing intention.
H2: There is significant relationship between celebrity
endorsement and brand loyalty.
H2: There is significant relationship between brand loyalty and
consumer purchasing intention.
H4: Brand loyalty, mediates the relationship between celebrity
endorsement and consumer purchasing intention.
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Purchase expectation were estimated utilizing three items each
adjusted from Shukla (2010), individually. All inquiries identified
with the examination factors were estimated utilizing a five-point
Likert scale running from 1 for " strongly disagree” to 5 for
“strongly agree”.
3.1 Measurement and Data Collection
The measurement constructs combine, celebrity
endorsement, brand loyalty and purchase intention, with a Likert
5-point scale extending " from 1 for “strongly disagree” to 5 for
“strongly agree”. The convenience sampling is done to gather
information from PDA clients living in Kuala Lumpur Malaysia
by a self-regulated survey. The testing sampling duration was from
January fifteenth, 2020 to March fifteenth, 2020. Absolutely 415
polls were dispatched. Of these, 382 surveys were returned,
barring 31 invalid questionnaires, there are 351 useable
questionaries' and the response rate is 84.57.

IV. RESULTS AND FINDINGS
4.1 Data Analysis
This statistical software SPSS was utilized to complete a
descriptive analysis of the data, while PLS SEM was utilized to
run the structural equation model. The latter involved a two-a step
incremental approach: fitting the estimation model and afterward
fitting the structural model.
4.2 Sample Profile
The total sample for this study based on 351 respondents,
61percent (216) were feminine and 38 percent (135) were
masculine. Most respondents (right around 56 percent) were
students, the majority of them matured 22–30 (51.5 percent). Most
respondents were unmarried (62.2 percent). Given below in Table
1 researcher discussed about the mean, standard deviation, internal
consistency measures and inter-correlation of the study’s
endogenous and exogenous variables.

Table 1: Descriptive analysis, correlation matrix and AVE

To measure scales measurement is adopted from Serkan &
Gökhan (2005). Purchase intention were estimated utilizing all
items adapted from Shukla (2010), individually. All questions
related to the study variables were measured using a five-point
Likert scale ranging from 1 for “strongly disagree” to 5 for
“strongly agree”. The endorser's appeal and five items each
estimating skill and reliability. To gauge brand loyalty seven
scales estimation is borrowed from Serkan and Gökhan (2005).
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Note: * p < 0.01.
Latent
construc
t

No
. of
ite
ms
4

M
ea
n

S
D

1

2.1
6

0.7
4

Trustwo
rthiness

5

2.6
6

0.
9
4
0.
8
6

Expertis
e

5

2.3
6

0.
8
3

Brand
Loyalty

9

2.5
6

0.
9
6

Purchase
intention

3

2.7
4

1.
0
3

Attractiv
eness

0.4
2*
(0.
16)
0.4
9*
(0.
23)
0.3
2*
(0.
08)
0.4
6
(0.
23)

2

3

4

5

6

0.6
6
(0.
43)

0.
7
9

0.6
6

0.5
8*
(0.
36)
0.4
4*
(0.
16)
0.4
8
(0.
22)

0.5
2

0.4
2*
(0.
16)
0.3
4
(0.
10)

0.7
7

0.7
2
(0.
50)

All the variables have a reliability coefficient that falls
within an acceptable range (0.07 or above), as suggested by
(Taber, 2018). None of the coefficients is greater than 0.8,
indicating that there is no multicollinearity in the dataset.
4.3 Factor Analysis and Reliability Analysis
The investigation utilizes Cronbach's α to quantify the
internal reliability of the questionnaire. As appeared in Table 2,
Cronbach's α of Attractiveness is 0.915. Trustworthiness 0.856
and Expertise is 0.863 separately. Brand loyalty is 0.893 and
purchase intention is 0.906. Concurring (Taber, 2018) proposal,
when Cronbach's α is more noteworthy than 0.7, it shows the
survey has a generally high internal reliability. The aftereffects of
the examination show that Cronbach's α in all factors is higher than
0.7. It shows that the reliability of the survey is worthy.
Table 2. CFA results for observed and latent constructs
Variables
Attractiveness

Measuremen
t item
4

Cronbach’
sα
0.915

CR

0.9
2
Trustworthines 5
0.856
0.8
s
6
Expertise
5
0.863
0.8
9
Brand Loyalty
9
0.893
0.8
8
Purchase
3
0.906
0.9
intention
3
Note: α = Cronbach’s alpha, CR = composite reliability,
average variance extracted.

AV
E
0.73
0.66

4.4 Meditating Test
As per Baron and Kenny (1986) proposals, there are three
stages to analyze the intervening variable, First, the independent
variable must be appeared to influence the dependent variable in
the primary condition, second, the independent variable must
affect the mediator in the subsequent condition; and third, the
mediator must influence the dependent variable in the third
condition. On the off chance that these conditions all hold the
anticipated way, at that point the impact of the autonomous
variable on the needy variable must be less in third condition than
in the subsequent condition. Perfect mediation holds if the
independent variable has no effect when the mediator is
controlled. Thusly, to test theory four (H4), a regression analysis
is applied to examine whether brand loyalty will mediate purchase
intention. The result reveals that purchase intention as the
dependent variable, and attractiveness, trustworthiness and
expertise as the independent variable. The results show that
attractiveness (β=0.424, p<0.001), trustworthiness (β=0.378,
p<0.001) and expertise (β=0.385, p<0.001) significantly
accounted for purchase intention. Secondly, regresses with
purchase intention by adding brand loyalty as the mediating
variable. The results exhibit that β value of purchase intention
reduces from 0.335 to 0.181 in brand loyalty. As a consequence,
the effects attractiveness, trustworthiness and expertise on
purchase intention are reduced because of adding the mediator,
brand loyalty. So, hypothesis four (H4) is supported, and there is
a mediating effect (see Table 4).
Table 4. Meditating Test of Brand Awareness, Perceived
Quality and Purchase Intention
Variabl
es

celebrit
y
endorse
ment

Attractive
ness
Trustwort
hiness
Expertise

Model 1

Model 2

Model 3

brand
loyalty
0.424***(
0.000)

Purchase
intention

Purchase
intention
0.181**(0.
002)

0.378***(
0.000)
0.385***(
0.000)
brand
loyalty
Adj. R2
0.233
F
36.960
*P<0.05, **P<0.01, ***P<0.001

0.420***(
0.000)
0.177
57.335

0.196***(
0.001)
0.343***(
0.000)
0.335***(
0.000)
0.216
25.130

0.56
V. DISCUSSION AND THEORETICAL IMPLICATIONS
0.73

AVE =

In view of the point of our paper and to minimize the gaps,
we applied associative network theory and theory of planned
behaviour to develop our conceptual model. Our validated model
distinguished the key role of celebrity endorsement, its three
dimensions attractiveness, expertise and trustworthiness on
purchase intention with brand loyalty taken as an intervening
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construct. The discoveries of this investigation propose that all of
the hypotheses are affirmed. This examination affirms that
celebrity credibility positively affects attitude towards superstar
support. These results are in accordance with the past
examinations, where predictors (La Ferle and Choi, 2005; Sallam
and Wahid, 2012) have affirmed the constructive outcomes of
celebrity credibility on the validity of consumer purchase
intention. The investigation's most significant discovering
concerns the mediating job of brand loyalty in the proposed
connections. It finds that brand loyalty completely mediates the
connection between each of the three components of celebrity
endorsement and purchase intention. These outcomes bolster Chi
(2009) finding that brand loyalty intervenes the relationship
between endorser’s attractiveness, trustworthiness and expertise
and customer intention to purchase.
In view of the examination's outcomes, a cellular phone
companies’ decision of using superstar endorser is significant for
creating positive brand loyalty and customer buy aim. Marketing
agencies and clients in everywhere throughout the world ought to
lean toward big name endorsers described by reliability,
recognition and believability (Lucassen, Muilwijk, Noordzij, and
Schraagen, 2013). This makes it significant for organizations and
marketing agencies to consider the reliability and believability
related with potential superstar endorsers when structuring
promoting efforts, to guarantee they have the best conceivable
effect on positive brand unwaveringness accordingly expanding
buy aims. In conclusion, this investigation affirms that celebrity
credibility and brand devotion have a positive on buy goals.

[4]

[5]
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[8]

[9]

[10]

[11]

[12]

[13]

[14]

VI. STUDY LIMITATIONS AND FUTURE RESEARCH
Given the limitations identified with time, availability and
sampling frames, the investigation depended on convenient
sampling to gather its information, which may influence the
degree to which these outcomes can be generalized. In spite of the
fact that we have utilized cross-sectional data, future exploration
could utilize longitudinal data to limit common method bias.
Another perspective that could be consolidated is the
cultural context. Taking into account that culture additionally
shapes esteems, convictions, behavior, conduct and way of life, it
might be intriguing to check how this influences buyer reaction to
different types of celebrities in Malaysia, including competitors,
on-screen characters, vocalists, experts, spokespersons, sentiment
producers and writers. Future exploration could likewise survey
whether celebrity endorsers related with negative discernments
influence brand attributes, for example, brand love, buy
expectation and trust. Correspondingly, the impact of superstar
switching behavior on purchaser conduct is a region worth
inspecting.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

REFERENCES
[1]

[2]
[3]

Albert, N., Ambroise, L., & Valette-Florence, P. (2017). Consumer, brand,
celebrity: Which congruency produces effective celebrity endorsements?
Journal of Business Research, 81, 96–106.
Ali, F. (2016). Hotel website quality, perceived flow, customer satisfaction
and purchase intention. Journal of Hospitality and Tourism Technology.
Ateke, B. W., Onwujiariri, J. C., & Nnennanya, D. A. (2015). The
relationship between celebrity endorsement and brand image in the fastfood

[23]

[24]

1020

industry in Port Harcourt, Nigeria. European Journal of Business and
Management, 7(27), 177–186.
Bergkvist, L., & Zhou, K. Q. (2016). Celebrity endorsements: a literature
review and research agenda. International Journal of Advertising, 35(4), 642–
663.
Carlson, B. D., Donavan, D. T., Deitz, G. D., Bauer, B. C., & Lala, V. (2020).
A customer-focused approach to improve celebrity endorser effectiveness.
Journal of Business Research, 109, 221–235.
Carrillat, F. A., O’Rourke, A.-M., & Plourde, C. (2019). Celebrity
endorsement in the world of luxury fashion–when controversy can be
beneficial. Journal of Marketing Management, 35(13–14), 1193–1213.
Cheah, J.-H., Ting, H., Cham, T. H., & Memon, M. A. (2019). The effect of
selfie promotion and celebrity endorsed advertisement on decision-making
processes. Internet Research.
Chi, H. K. (n.d.). The Influences of Advertising Endorser, Brand Image,
Brand Equity, Price Promotion, on Purchase Intention-The Mediating Effect
of Advertising Endorser.
Chinomona, R., & Maziriri, E. T. (2017). The influence of brand awareness,
brand association and product quality on brand loyalty and repurchase
intention: a case of male consumers for cosmetic brands in South Africa.
Journal of Business and Retail Management Research, 12(1).
Dapena-Baron, M., Gruen, T. W., & Guo, L. (2020). Heart, head, and hand:
a tripartite conceptualization, operationalization, and examination of brand
loyalty. Journal of Brand Management, 1–21.
Ferguson, M. A. (2018). Building theory in public relations:
Interorganizational relationships as a public relations paradigm. Journal of
Public Relations Research, 30(4), 164–178.
Foroudi, P., Jin, Z., Gupta, S., Foroudi, M. M., & Kitchen, P. J. (2018).
Perceptional components of brand equity: Configuring the Symmetrical and
Asymmetrical Paths to brand loyalty and brand purchase intention. Journal
of Business Research, 89, 462–474.
Giovanis, A. N., & Athanasopoulou, P. (2018). Consumer-brand
relationships and brand loyalty in technology-mediated services. Journal of
Retailing and Consumer Services, 40, 287–294.
Hussain, S., Melewar, T. C., Priporas, C.-V., Foroudi, P., & Dennis, C.
(2020). Examining the effects of celebrity trust on advertising credibility,
brand credibility and corporate credibility. Journal of Business Research,
109, 472–488.
Inegbedion, H., & Obadiaru, E. (2019). Modelling brand loyalty in the
Nigerian telecommunications industry. Journal of Strategic Marketing, 27(7),
583–598.
Khamis, S., Ang, L., & Welling, R. (2017). Self-branding,‘microcelebrity’and the rise of Social Media Influencers. Celebrity Studies, 8(2),
191–208.
La Ferle, C., & Choi, S. M. (2005). The importance of perceived endorser
credibility in South Korean advertising. Journal of Current Issues & Research
in Advertising, 27(2), 67–81.
Leckie, C., Nyadzayo, M. W., & Johnson, L. W. (2016). Antecedents of
consumer brand engagement and brand loyalty. Journal of Marketing
Management, 32(5–6), 558–578.
Lewallen, J., Miller, B., & Behm-Morawitz, E. (2016). Lifestyles of the rich
and famous: Celebrity media diet and the cultivation of emerging adults’
materialism. Mass Communication and Society, 19(3), 253–274.
Lim, J. S., Chock, T. M., & Golan, G. J. (2020). Consumer perceptions of
online advertising of weight loss products: the role of social norms and
perceived deception. Journal of Marketing Communications, 26(2), 145–165.
Liu, Y., Hultman, M., Eisingerich, A. B., & Wei, X. (2020). How does brand
loyalty interact with tourism destination? Exploring the effect of brand
loyalty on place attachment. Annals of Tourism Research, 81, 102879.
Lucassen, T., Muilwijk, R., Noordzij, M. L., & Schraagen, J. M. (2013).
Topic familiarity and information skills in online credibility evaluation.
Journal of the American Society for Information Science and Technology,
64(2), 254–264.
Malodia, S., Singh, P., Goyal, V., & Sengupta, A. (2017). Measuring the
impact of brand-celebrity personality congruence on purchase intention.
Journal of Marketing Communications, 23(5), 493–512.
McCormick, K. (2016). Celebrity endorsements: Influence of a productendorser match on Millennials attitudes and purchase intentions. Journal of
Retailing and Consumer Services, 32, 39–45.

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102123

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153
[25] Moradi, H., & Zarei, A. (2011). The impact of brand equity on purchase
intention and brand preference-the moderating effects of country of origin
image. Australian Journal of Basic and Applied Sciences, 5(3), 539–545.
[26] Nelson, O., & Deborah, A. (2017). Celebrity Endorsement Influence on
Brand Credibility: A Critical Review of Previous Studies. Online Journal of
Communication and Media Technologies, 7(1), 15.
[27] Ohanian, R. (1990). Construction and validation of a scale to measure
celebrity endorsers' perceived expertise, trustworthiness, and attractiveness.
Journal of advertising, 19(3), 39-52.
[28] Osei-Frimpong, K., Donkor, G., & Owusu-Frimpong, N. (2019). The impact
of celebrity endorsement on consumer purchase intention: An emerging
market perspective. Journal of Marketing Theory and Practice, 27(1), 103–
121.
[29] Pradhan, D., Duraipandian, I., & Sethi, D. (2016). Celebrity endorsement:
How celebrity–brand–user personality congruence affects brand attitude and
purchase intention. Journal of Marketing Communications, 22(5), 456–473.
[30] Priyankara, R., Weerasiri, S., Dissanayaka, R., & Jinadasa, M. (2017).
Celebrity endorsement and consumer buying intention with relation to the
Television advertisement for perfumes. Management, 5(2), 128–148.
[31] Raja, S. (2020). Marketing and technology: role of technology in modern
marketing. Sustainability, Transformation, Development In Business And
Management, 494.
[32] Sallam, M. A. A., & Wahid, N. A. (2012). Endorser credibility effects on
Yemeni male consumer’s attitudes towards advertising, brand attitude and
purchase intention: The mediating role of attitude toward brand. International
Business Research, 5(4), 55.
[33] Santos, A. L., Barros, F., & Azevedo, A. (2019). Matching-up celebrities’
brands with products and social causes. Journal of Product & Brand
Management.
[34] Schimmelpfennig, C. (2018). Who is the celebrity endorser? A content
analysis of celebrity endorsements. Journal of International Consumer
Marketing, 30(4), 220–234.
[35] Shukla, P. (2010). Status consumption in cross‐national context. International
Marketing Review.
[36] Singh, R. P., & Banerjee, N. (2019). Exploring the influence of celebrity
worship on brand attitude, advertisement attitude, and purchase intention.
Journal of Promotion Management, 25(2), 225–251.

1021

[37] Stafford, M. R., Stafford, T. F., & Day, E. (2002). A contingency approach:
The effects of spokesperson type and service type on service advertising
perceptions. Journal of Advertising, 31(2), 17–35.
[38] Taber, K. S. (2018). The use of Cronbach’s alpha when developing and
reporting research instruments in science education. Research in Science
Education, 48(6), 1273–1296.
[39] Wang, Y. J., Capon, N., Wang, V. L., & Guo, C. (2018). Building industrial
brand equity on resource advantage. Industrial Marketing Management, 72,
4–16.
[40] Yeh, C.-H., Wang, Y.-S., & Yieh, K. (2016). Predicting smartphone brand
loyalty: Consumer value and consumer-brand identification perspectives.
International Journal of Information Management, 36(3), 245–257.
[41] Yu, S., & Hu, Y. (2020). When luxury brands meet China: The effect of
localized celebrity endorsements in social media marketing. Journal of
Retailing and Consumer Services, 54, 102010.

AUTHORS
First Author – Rarina Mookda, Faculty of Management
Sciences, Songkhla Rajabhat University, Email:
rarina.mo@skru.ac.th
Second Author – Sanan Waheed Khan, Department of
Communication, Faculty of Modern Languages and
Communication, Universiti Putra Malaysia, Email:
sannankharal@gmail.com
Third Author – Sirichanok Intasuwan, Faculty of Management
Sciences, Songkhla Rajabhat University, Email:
sirichanok.in@skru.ac.th
Fourth Author – Sirikanya Chotchoung, Faculty of
Management Sciences, Songkhla Rajabhat University,
Email: sirikanya.ch@skru.ac.th

This publication is licensed under Creative Commons Attribution CC BY.

http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102123

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 10, Issue 6, June 2020
ISSN 2250-3153

1022

Cutter blade design for Shredder Machine
Pratik Dattatraya Raut

Siddharth Manoj Bhalgat

Department of Mechanical Engineering,
Dr. D.Y. Patil Institute of Technology,
Pimpri-Chinchwad, Pune, India.
patrickraut@gmail.com

Department of Mechanical Engineering,
Dr. D.Y. Patil Institute of Technology,
Pimpri-Chinchwad, Pune, India.
siddharthbhalgat7@gmail.com

DOI: 10.29322/IJSRP.10.06.2020.p102124
http://dx.doi.org/10.29322/IJSRP.10.06.2020.p102124

ABSTRACT
The focus of the project was to design a cutter blade for
shredding machine such that it would be economical and
effective in manufacturing also same time maintaining its
efficiency. For serving this purpose we made some alteration in
basic design for 6 teeth cutter blade with square shaped hole.
The 6 teeth cutter blade is usually preferred to have a cutter
blade angle in the range of 10°-20° for better efficiency. To
achieve this arithmetically progressive angles, the cutter blades
(with square shaped hole) are needed to be manufactured in
different variants. For example, if 15° cutter blade angle is
chosen, cutter blades where manufactured in 6 variants. First
variant by keeping the reference angle of first teeth as 0° and
then arithmetically progressing by 15°. Therefore, second
variant as keeping the reference angle of first teeth as 30° and
so on till 90° i.e. 6 variants are achieved. Manufacturing blades
in variants has several disadvantages. To overcome these
disadvantages, an alteration was made in basic design. This was
achieved by making star shaped hole i.e. a square overlapping
other with a rotation angle of 45°.

Figure 1- Cutter blade angle
2) Teeth angleIt is defined as the angle made by a tooth
on a blade with consecutive tooth on the same blade.
Here it is denoted by “y”. Shown in Figure 2.

Index Terms- Cutter blade angle, Teeth angle, Rate of
shredding, Shredded particles, particle size, Cutter to cutter
clearance.

Terminologies used1) Cutter blade angleIn an assembled blade pair, the
angle made by cutting teeth of a blade with cutting
teeth of adjacent blade is known as Cutting blade
angle. Here it is denoted by “x”. Shown in Figure 1.

Figure 2- Teeth angle
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3) Rate of ShreddingRate of shredding is basically
defined as the quantity of shredded particles
produced per unit time. The quantity is measured
usually in mass or volume (whichever is suitable as
per application).
4) Particle sizeIt is the size of the resultant
particles/chips following the shredding process. Any
discussion will include length and width dimensions.
5) Cutter to cutter clearanceThe gap between
overlapping cutters in the cutting chamber. Width of
gap is set to obtain most effective shearing.
6) Reference angleThe angle made by the first tooth of
the cutter blade with the horizontal i.e. X-axis is
known as reference angle. Show in Figure 3.
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cutting surface is formed at the interface of the two opposing
sets of blades.
For different applications there are different requirements of
shredded particles. In some applications it is required to have
large shredded particle while some require medium sized,
whereas some also may require finely shredded particles. The
shredded particle size is mainly dependent on cutter to cutter
clearance and cutter blade angle. While the Rate of shred
depends upon the speed of rotation of cutter blades, teeth
angle, number of teeth on a blade.
To obtain consistent particle size and better efficiency it is
necessary to have uniformity in below listed things –
1) The Number of Teeth on each blade should be same
2) Cutter blade angle should be uniform throughout the
assembly
3) Teeth angle should be same for each blade.
4) Cutter to cutter clearance must same throughout the
assembly
5) Rotation speed of both shafts must be equal.

The number of teeth, cutter to cutter clearance and speed of
rotation may vary as per application and various other factors,
but the cutting blade angle commonly varies from 10° to 20°.
Higher the number of teeth greater rate of shred is achieved
but at the same time it increases the manufacturing time and
cost of manufacturing.

MODIFICATION IN CUTTER BLADE DESIGN

Figure 3- Reference angle

INTRODUCTION

A Shredder machine is a mechanical device used to facilitate
material reduction in a wide range of recycling applications.
Industrial shredders efficiently support the recycling of plastic,
e-waste, scrap, tire, etc. There are many types of shredders
based on the material that needs to be processed.
WORKINGThe normal operation of a shredder generally entails directing
material to be shredded between two sets of shredder blades
arranged along two parallel axles. The shredder blades along
opposite axles are interlaced with overlapping radii, and a

BACKGROUNDIn this project to achieve optimum rate of shred and particle
size we selected to have 6 number of teeth on a blade.
Therefore, teeth angle i.e. “y” was obviously 60°
(360°/6=60°). Usually Industrial shredders have cutter blades
with 1 to 3 no of teeth or 9 to 12. Also, they have a hexagonal
shaped shaft and a hexagonal hole in the cutter blade. The
cutter blade angle is usually achieved by progressively turning
the hexagonal hole side of blade w.r.t to previous hexagonal
hole side. But this technique doesn’t work in case of 6 teeth
cutter blade, since the number of hexagonal side and number
of teeth are same. Resultant of this cutter blade angle is not
achieved uniformly during assembly.
As a solution to this cutter blades with 6 teeth are
manufactured with square shaped hole. Cutter blades are
manufactured majorly by two methods1) Laser or water jet cutting
2) Sheet Metal cutting (Punching/stamping)
In any of the above manufacturing methods a common
technique is implied in which the reference angle of the first
teeth is arithmetically progressed with a difference of cutting
angle in consecutive blades as shown in figure no- 4.
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The above disadvantages can be easily overcome by a slight
modification in Cutter blade designed.
This can be achieved by making two square holes, 1st with
reference as 0° and 2nd with 45°. Shown in Figure 5.

Figure 5- Double square hole.
To reduce the shear stress and thus to avoid the failure
between hole and shaft a chamfer is provided to the square
shape. Hence this chamfer is given to both, hole as well as
shaft. Additionally, the chamfer assists in tighter grip in
between hole and shaft. A 6 teeth cutter blade with double
square can be seen in figure 6.
Figure 4- Common manufacturing technique
As we can see in the above figure, the reference angle for
1st blade is 90°, for 2nd blade is 75° and for 3rd blade is 60°.
The reference angle is progressed with a common difference
i.e. cutter blade angle which in this case is 15°. This difference
is progressed till reference angle= 15°. At 0° the position in
assembly be same as 90°, hence Cutter blades are
manufactured in 6 variants for achieving the cutter blade
angle.
This can be achieved in other way also by rotating the square
hole in same manner, but it becomes complicated during
assembly to find out reference angle of previous cutter blade
hole. Hence, reference angle with blade teeth is very common
method which is implied for manufacturing.
This technique of manufacturing blades in variants has some
various disadvantages, some of them are listed below1) When cutter blade is damaged or gets worn out
during operation it becomes very complicated for
customer to find out the reference angle of that cutter
blade. Moreover, it also becomes very difficult to
manufacture that worn out blade as it will cost more
for Job production.
2) To tackle this some manufacturers, manufacture these
variants in bulk and store it. If proper storage not
done, these blades rust and there needs additional
work to remove the rust. Storage is also not a good
idea because the return on investment is very less and
no profit can be gained, since it costs more to store
and maintain blades.

Figure 6- Double square holed 6 teeth Cutter blade.

ASSEMBLYTo achieve the 15° cutter blade angle, while assembling Cutter
blade is to be inserted in to shaft with alternate squares in any
single direction either anti-clockwise or clockwise way.
This method is illustrated by following series of figures.
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Blade 4

Blade 2

Blade 5

Blade 3

Blade 6
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RESULTS AND FINDINGS






Blade 7



It was earlier a complex task to manufacture and
assemble cutter blades with implying the method of
manufacturing by rotating reference angle method.
Also it had disadvantages which are discussed above.
With a simple modification in hole design we can
overcome these disadvantages.
Implying this modification, we can manufacture cutter
blades in a single variant and still cutter blade angle is
achieved.
Mass production is hence possible resulting in cost
reduction.
Provides greater flexibilty in replacing the cutter blade
(if worn out or damaged)
This design modification has a limitation, that it can
be used for 6 teeth blade where desired cutter blade
angle is 15° obtained. Although, this combination of 6
number of teeth and 15° cutter blade angle is best
suited for brittle and less ductile to high ductile
materials.
This design is best suited for below listed materialsa. Old tyres
b. Plastic waste
c. e-Waste
d. Wet domestic garbage, Food waste
e. Compost
f. Dried leaves, wood, twigs.
For heavy duty shredders, cutter blade size is very big.
For such big cutter blades this manufacturing method
becomes very useful since mass production of blades
can be done. And because of no multiple variants
replacement of blade is also easy.

ACKNOWLEDGEMENT –
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Final Assembly

CONCLUSIONThis manufacturing method is very economic while prodcuing
the same effective output. It has a limitation that it can be
implied only for 6 no. of teeth with 15° of cutter blade angle.
It becomes very effective for manufacturing large Industrial
shredders, since this combination gives an effective output
with significantly reducing manufacturing cost.
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Abstract- A novel Granular activated carbon and Manganese/Ironlayered double hydroxides (LDH) composite was synthesized by
co-precipitation method. Layered double hydroxides (LDH) have
remarkable adsorptive characteristics which includes ease of
synthesis, porous structure, uniform dispersion of various metal
cations in the brucite layer, surface hydroxyl clusters, adaptable
tunability, intercalated anions with interlayer spaces, high
chemical and thermal stability, capacity to intercalate different
kinds of anions, conveyance of intercalated anions in a continued
way and furthermore high biocompatibility.
The synthesized composite was subsequently used to
adsorb Cr6+ from simulated wastewater diluted from potassium
dichromate salt. Parameters such as initial pH, adsorbent dosage,
reaction time and coexistence cations were investigated by batch
experiments. Kinetics and isotherms studies showed that Cr6+
adsorption onto Mn/Fe-LDH-GAC followed Langmuir and
pseudo second order models. The rate constant k2 increased with
solution pH. The highest adsorption value of Cr6+ on Mn/Fe-LDHGAC was 17.001 mg/g while the value for non-modified GAC was
13.428mg/g. Compared to non-modified granular activated
carbon, Mn/Fe-LDH-GAC exhibited a higher adsorption
performance and potential applicability for removal of chromium
from wastewater.
The results showed that layered double hydroxides of
magnesium and iron to had a catalytic effect when fused with
granular activated carbon, resulting in a composite adsorbent
which showed improved performance. This novel adsorbent could
therefore be scaled and applied for removal of the toxic hexavalent
chromium ions from textile wastewater.
Index Terms- GAC, Mg/Fe-GAC-LDH, hexavalent chromium,
adsorption, isotherms

I. INTRODUCTION

A

1.1 Significance of the research
nthropogenic activities have increased in tandem with global
population growth in the past few decades. Production of wastes
has evolved along with the industrial growth. Most of these wastes
are released in liquid form, otherwise referred to as wastewater
which eventually finds its way into water bodies, exaggerating the
already existing issue of freshwater shortage. There has thus

existed a constant need to deal with wastewater as a big risk to
ecosystems and human health and existence. The conventional
methods to effectively remove contaminants from wastewater
such as chemical-precipitation, membrane filtration such as
reverse osmosis, ion-exchange, electrodialysis, and the adsorption
methods have challenges ranging from low pollutant removal
efficiency to high cost[1].
Therefore, the researcher proposes the synthesis of a
composite adsorbent compound by calcining LDHs with GAC to
combine the synergetic action of the two kinds of adsorbents to
attain one that is has low cost, high adsorption capacity, and
unique structure for removal of Chromium[2-4]. Different
materials have been studied as suitable adsorbents to achieve
removal of Chromium from aqueous solutions, including alumina
and aluminum-based sorbents, calcium-based sorbents, carbonbased adsorbents. Notably, none of the previous researchers has
conclusively focused on the possibility of attaining a more
dynamic adsorbent by calcining LDHs with Activated Carbon,
particularly the double hydroxide combination of magnesium and
iron. This forms the basis of this research.
1.2

Application of Chromium in Textile Industry
Textile industry is a major producer of industrial wastewater
globally. Treatment of wastewater deriving from textile districts is
an issue of great environmental importance owing to the
complexity of the removal of chemicals involved in this industrial
process, and to their toxicity. Moreover, textile industry consumes
a large quantity of water (about 10–50L) are required per kilogram
of textile, depending on the type of processing), consequently
producing large volumes of wastewater. Chromium complexed
dyes are used as chromium salts in khaki dyeing[5-7]. Data from
the textile industry indicates that chromium concentration
increases 40 to 50 folds when a cloth is processed in this manner.
Nonetheless, chromium concentration varies significantly from
industry to industry depending on the extent and intensity of the
dyeing process.
1.3

Effects of Chromium release to the environment
The contamination of environment by Chromium is a
critical problem because of adverse effects on aquatic life and
human health[3, 6, 8]. Cr3+ is a stable oxidation state and slowly
reacts to form complexes. In view of its low motor vitality
potential, Cr3+ is definitely not a solid oxidizer and apparently the
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stomach's sharpness is sufficient to keep the Chromium in the Cr3+
state. Cr6+ isn't as steady as Cr3+ in light of the fact that it is a solid
oxidizing operator, is quick responding, and likely structures
edifices. Hexavalent chromium is all around considered to be a
gathering "A" human cancer-causing agent in light of its
mutagenic and cancer-causing properties. It is remembered for the
need rundown of unsafe substances since it influences both;
human and oceanic life. It has been likewise revealed that over the
top admission of hexavalent chromium by plants seriously
influences the mitotic procedure and decrease seed germination in
widely developed pulse crops.
1.4

Factors influencing speciation of Chromium
Chromium speciation is controlled by two factors, namely
pH and chromate concentration[9-11]. When the pH value is
above 2, chromium ions exist in aqueous solution are as
hexavalent chromate in the form of Cr2O7 pH 6.8, only CrO42−,
HCrO4−, or/and CrO4 2 −. Above pH value of 2, Cr6+is stable in
solution, while the predominant species of Cr6+ in solution is
HCrO4− as pH decreases into pH region 2∼6.8. Due to
electrostatic repulsion, these Cr6+ oxyanions are by and
large ineffectively adsorbed
by contrarily charged
soil
particles; thus,
they
are exceedingly portable in oceanic environment.
As
a
result, critical intrigued has been centered on inquire about into
the expulsion of Cr6+ from waters. It’s therefore of paramount
importance to have a wastewater management system capable of
ensuring water reuse for textile industrial districts more than for
other kinds of industry. In order to achieve this goal, the quality
level of the effluent must meet the stringent limits enforced by
various authorities[12]
1.5

Granular Activated Carbon (GAC)
Granular enacted carbon (GAC) is broadly utilized as
a compelling catalyst back due
to
its high porosity, expansive surface region,
and tall catalytic action. Be
that
as
it
may,
in arrange to improve its catalytic proficiency, the adjustment of
GAC
with dynamic chemicals
has generally been explored, recommending that
the new catalysts might evacuate heavy metals
effectively.
Moreover,
GAC shows a
few catalytic movements for evacuation of heavy metals due to
its graphitic structure and the useful groups on their surface [1315]. Whereas recent investigations have illustrated that
both
manganese oxide and GAC have high efficiencies and rates for the
treatment
of textile wastewater,
studies on
granular activated carbon coated with layered double hydroxides
have not however been reported.
Layered Double Hydroxides
Layered double hydroxides (LDHs) are a kind of anionic
clay with large anion sorption capacities. The general chemical
composition of LDHs can be described as in the formula [M2+(1-α)
N3+(OH)2]α+[An-]α/n•mH2O, where M2+ is the divalent cation
(Mg2+, Zn2+, Mn2+,Co2+, Ni2+, Cd2+, etc.), N3+ is the trivalent cation
(Al3+, Fe3+, Cr3+,Ga3+, etc.), An- is the interlayer anion (CO32 −,
SO42−, NO3−, Cl−, OH− ,etc.) and α is the N3+/(M2++N3+) ratio.
LDHs are a host-guest material consisting of positively charged
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metal hydroxide sheets with intercalated anions and water
molecules. In general, the value of x ranges between 0.17 and 0.33.
Since of
their positively charged
brucite-like
sheets
and generally weak interlayer bonding,
LDH regularly show great affinity to different anions such as
non-metal oxyanions, anionic metal complexes, natural anions
and anionic polymers [11]. Layered double hydroxides (LDHs)
have been broadly utilized within the adsorption process due to
its special structure. The properties of the LDO such
as high specific surface range,
pore
structure
and recovery capacity make them more alluring in adsorption
applications. One of the properties is “structure memory effect”
by recreation of the LDO, where any accessible anion
is absorbed into
the
interlayer
spaces
besides
the
anion that's within
the unique LDH. Cr3+
acts
as
the
counterbalancing anion for the LDO [11]. The capability of the
LDO
for
the
Cr6+ expulsion is influenced by numerous components such
as fabric nature, specific surface area, pore structure and surface
properties. Particularly, the LDH has high specific surface areas
and is of great interest, having been found to improve the
adsorption properties [12].
1.7

GAC impregnation with LDH
In this modification method, GAC is mixed with metal
oxides or salts so that a physical or chemical attachment can be
obtained with the metal ions remaining on the GAC. The
impregnation can be in two different processes. The first is where
soaking or suspending GAC in the metal oxides or salt solution is
done, then followed by pyrolysis in temperature of between 300900oC. In the second case, pyrolysis comes first, then soaking,
washing and drying.[13]. Several studies have proven that GAC
containing several types of metallic oxides (CaO, MgO, Fe2O3,
La2O3, and others) presents higher Chromium adsorption capacity
than their original GAC[14]. Mg/Fe-GAC nanocomposites
enhances removal of Chromium due to presence of MgO/Mg
(OH)2 nanosized particles within the matrix and surface charge
alteration of GAC. GAC with impregnated nano-scale materials
exhibits an improved removal of inorganic and organic
contaminants by forming new sites like composites to increase
yield and sorption sites for GAC. Nutrients contaminant removal
by GAC is mainly through adsorption where the developed pore
structure and large surface area provide sufficient space for
adsorption which improves the process of mass transfer
significantly. The use of modified GAC, both as a contaminant
management and for treatment of textile wastewater [15], has
gained considerable attention because it is abundantly available,
economically and environmentally sustainable [16, 17].

1.6

II. METHODOLOGY
2.1

Chemicals and reagents
All the chemicals and reagents were purchased from
reputable chemical companies in Shanghai and are of analytically
pure grade as standardized by the required authorities.
2.2

Standard solutions
A stock solution of 100 mg/L chromium was prepared with
the appropriately weighed amount of potassium dichromate.
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Thereafter, standard solutions of the desired concentrations (5–30
mg/L) were obtained by appropriate dilutions of the stock solution.
Double- distilled water was applied in the preparation all of the
solutions and reagents. The initial pH was adjusted by adding 0.1
M HCl and 0.1 M NaOH. Adsorption experiments were performed
at room temperature (25± 2 ºC). All the experiments were
duplicated and the mean values recorded. Equation (1) is applied
to prepare the stock solutions:
Final conc(Mg⁄L) × molecular weight of compound(gms)
molecular weight of required molecule(gms)
(eq. 1)
= Weight of compound(gms)
2.3

Preparation of LDH-modified GAC
2.4g of Iron (III) chloride hexahydrate FeCl3, 5.7g
Magnesium chloride hexahydrate (MgCl2.6H2O) and 5g GAC
were placed in a 250ml beaker. 200 ml deionized water was added
and stirred for 1 hour with a magnetic stirrer. NaOH was used to
adjust the solution pH to 13. The solution was stirred for 24 hours
with a magnetic stirrer. Lastly, the sediments were washed, filtered
and dried.
2.4

Characterization of samples
All synthesized materials were characterized by powder Xray diffraction with the help of JCPDS sheets. X-ray
diffractograms (XRD) was recorded by a diffractometer using Cu
Ka radiation with a secondary graphite monochromator. The
powder (1e50 mm) was used for determination. The
diffraction intensity was observed between 5 and 70, with 2 steps.
The hydrotalcite crystal size was calculated at diffraction line 23
and for calcined hydrotalcite at diffraction line 43 by utilizing the
Scherrer equation D ¼ 0.9l/(bcosq); where D is the size of
crystal (nm), 0.9 is the value of the utilized shape factor, I is the
wavelength of the utilized Cu Ka radiation (0.154056 nm), b is the
full width at half-maximum (FWHM) and q is the diffraction
angle.
The chemical composition, i.e. the magnesium and iron
con- tent in Mg-Fe calcined hydrotalcite, was determined using Xray ﬂuorescence - XRF (recorded with X-ray ﬂuorescence
spectrometer. The tablet for the measuring of XRF (voltage 50kV,
current 20 mA) was prepared from 8g of cellulose and a 0.5g
sample of mixed oxide, which was triturated. The basic
fundamental parameters method without a calibration curve was
used.
The surface area of samples was determined from the
nitrogen adsorption-desorption isotherms at liquid nitrogen
temperature (1960C) and relative pressure (0.1, 0.15, 0.2,0.25 and
0.3) using XR equipment. The speciﬁc surface area (SBET) was
determined by the ﬁtting of the experimental data to the BET
isotherm. The pore size distribution
was estimated from
adsorption branch of the ﬁnely measured isotherm using the
original DFT method for slit shaped pores and N2 adsorption at
1960C.
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3.0). Roughly 20 mg of the test was warmed in an open alumina
ceramic cauldron (70
ml).
Infrared
spectra
(32 scans; resolution of 1cm) was collected on a FTIR
spectrometer equipped
with
an
MCT/A detector.
The samples were squeezed into self-supporting wafers with
a thickness of approximately 10 mg/cm2 and put into home-made
IR cell designed for transmission estimation. The tests were
outgassed
in
a dynamic vacuum
at
4500C
up
to residual pressure 104Pa. IR spectra of the CO2 (purity 99.9993)
surface complexes were collected at an equilibrium pressure of
100mbar at room temperature. Thereafter, the desorption at room
temperature was performed in a dynamic vacuum at an
elevated temperature of 1000C. Desorption of CO2 was realized to
reveal the relative stability of the surface complexes. [18-23]
The metal ion content in solution were analyzed by inductively
coupled plasma-optical emission spectrometry (ICP-OES, Agilent
720 ES)
2.5

Batch Adsorption Experiments
Batch series[1] experiments to remove Cr6+ through
adsorption were performed in stoppered conical flasks of 250 mL
capacity at room temperature. Determined amounts of adsorbents
(0.4- 2.8 g) were added to the flasks containing 50 mL of
chromium nitrate. The solutions were stirred in a mechanical
shaker until equilibrium time is reached. Resultant solutions were
sampled periodically, then filtered and the filtrate analyzed via
atomic absorption spectrophotometry on the ICP machine. Effects
of the initial pH, initial Cr6+ concentration, stirring time, and
adsorbent dose on Cr6+ removal was evaluated. The design of the
initial Cr6+ concentrations was in the 5-30 mg/L range. pH
adjustment of the solution was achieved by adding drops of 0.1N
sodium hydroxide or 0.1N hydrochloric acid solutions. Kinetic
studies and adsorption isotherms were carried out with varying
initial concentrations of the stock solutions in a standard
adsorption as detailed in closely related previous studies
2.6

X- ray diffraction
(Figure 1 and 2) shows the crystal structure of the
synthesized material Mg/Fe-LDH-GAC. The scanning angle (2θ)
was between 10o and 90o. For GAC, the main diffraction peaks
were found at scanning degree of 28o and 29o while those of
Mg/Fe-LDH-GAC were 29.5,31,36,40,42.5,50,54.5,61,73 and
81o. The limited spectral bands in a GAC adsorbent in its natural
state while has more spectral bands in the opened-up nanocrystals
structure, opening up more adsorptive sites. This was in agreement
with previous reports[24, 25]. Compared with that of GAC, the
prepared Mg/Fe-LDH-GAC composite exhibited a typical
hydrotalcite compound structure with the sharp reflection peaks.

Thermogravimetric analysis (TGA/MS) of dried HT
catalysts
was gotten utilizing TA Instruments Discovery TGA working at
a warming incline of 100Cmin-1 from room temperature to 9000C
with a steady ﬂow of nitrogen (20 cm3min-1, Linde
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Carbon

Figure 2: XRD patterns for GAC

(b)

Carbon
Mg/Fe
oxides &

Hydroxid
es

(c)
Figure 1: XRD patterns for Mg/Fe-GAC

Fig 3: a) The surface morphology of GAC b)
Mg/Fe-LDH-GAC respectively at 1μm c) Surface
morphology of Mg/Fe-LDH-GAC at 200μm
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Scanning Electron Micrograph
(Figure 3) details the SEM images of the synthesized
adsorbents. The packed crystal formation with small pores gives
GAC its adsorptive characteristics. The surface morphology of
synthesized Mg/Fe-LDH-GAC composite exhibits a porous and
nano-flakes surface are beneficial for the increase of GAC surface
area and further improves adsorption; the size, amount,
distribution and morphological structure of nano-particles is
important in enhancing adsorption.
2.8

Fourier Transform infrared-radiation (FTIR)
The FTIR analysis was conducted on the Mg/Fe-LDH-GAC
composite before and after hexavalent chromium adsorption
(Figure 4). For the Mg/Fe-LDH-GAC composite sample before
hexavalent chromium adsorption, the FTIR low frequency peaks
centered at 1040cm-1 were assigned to the Fe–O or Mg-O band
stretching vibrations, whereas the less intensive bands around
3650cm−1 peak was associated with stretching and bending modes
of Fe-O. The peak at 1391 cm−1 was due to the translational mode
of both Fe-OH and Mg-OH. The benzene ring C = C stretching
peaks at 1459 and 1553 cm−1 indicated aromatization occurred
during the biochar preparation. The broad bands located at
1631cm-1 and 3368 cm−1 were associated with the O−H stretching
vibrations and H−O−H stretching and bending vibrations of the
hydroxyl groups in the Mg/Fe-LDH-GAC composite or the
adsorbed water molecules. After Mg/Fe-LDH-GAC composites
were applied in adsorption of hexavalent chromium, the strength
of Fe–O stretching vibration at 1040,1390 and 3450cm−1 reduced
but could still be observed, confirming the involvement of Fe-O
or Mg-O bonds in hexavalent chromium adsorption. The
emergence of a strong asymmetry vibration peak at 1040cm−1
indicated that hexavalent chromium was strongly adsorbed by
metal oxide surface (Mg–O and Fe-O) through the formation of
potentially monodentate and bidentate inner-sphere surface
complexes.
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Figure 0: FT-IR spectra of Mg/Fe-LDH-GAC
before and after adsorption
2.9
Adsorption performance
2.9.1
Effect of Contact time
To determine the equilibrium time of adsorption of
hexavalent chromium ions onto GAC and Mg/Fe-LDH-GAC, 2g
of each adsorbent were chosen to be used with 50 mg/L of

simulated wastewater at room temperature 298K and pH 2. The
contact time range was set from 5-120 minutes at initial intervals
of 5min which was incrementally spaced to 30mins in the final
interval.
It was found that the removal rate of Cr6+ continuously
increases and then remained constant after 100 minutes. There was
a dramatic increase of Cr6 removal in the first 60 minutes for both
adsorbents and slow till 120 minutes. This can be explained that
there were numerous vacant surface sites for adsorption which
seemed to be higher for Mg/Fe-LDH-GAC than GAC. As the time
increased, the number of vacant sites available decreased and
adsorption sites became saturated, leading to flattening of the
curves after 60 and 70 mins respectively for GAC and Mg/FeLDH-GAC respectively as shown in (Figure 5).
20
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Figure 3: Effect of contact time on Cr6+
adsorption.
2.9.2

Effect of pH
The initial pH affects the charge distribution of the surface
of the adsorbents as well as the dye molecules (adsorbate). To
study the influence of pH on adsorption capacity of GAC and
Mg/Fe-LDH-GAC, the experiments were performed in the pH
range of 2-10 at 298K for 180 ppm with the pH of the aqueous
solutions adjusted using 0.1M HCl and 0.1 M NaOH solutions. As
shown in (Figure 6), starting from pH of 2, the adsorption capacity
for and attains the maximum at pH 2 and pH 5 for GAC and
Mg/Fe-LDH-GAC respectively. This was due to the electrostatic
interaction between positively charged surface of the adsorbent
and anionic dichromate ions in the simulated textile wastewater.
Lower adsorption values for both adsorbents at higher pH may be
described by the competition for active sites by increasing OHions with Cr6+ anions for the adsorption sites. This situation was
evident at pH range 6-10. Diminished rate of removal of Cr6+
continues in the pH range 6-10 which could be due to the
formation of aqua cationic species from Cr6+ in solution due to its
hydrolysis and the removal may not be due to adsorption. There,
GAC depicted optimum performance removal at pH value of 5
while Mg/Fe-LDH-GAC performed best at low pH of 2 in an
acidic environment, where the metallic cations of Mg2+ and Fe3+
contributed in increasing acidity in the aqueous environment
(Table 1)
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Figure 4: Effect of pH on Cr6+ adsorption by GAC and
Mg/Fe-LDH-GAC, 60 min, 180 rpm at 298 K.
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2.9.3

Effect of adsorbent dose
Adsorbent dosage is another important factor affecting the
adsorption process through determining the amount of adsorbate
removed. In this study, the effect of adsorbent on removal of Cr6+
ions from aqueous solution was determined by changing the doses
of GAC and Mg/Fe-LDH-GAC adsorbents from 0.4 to 2.8 g at
298K, mixed at 180 rpm on the electromagnetic stirrer for a
contact time of min and at varying Cr6+ ions concentration of 5 to
30 mg/L. The optimum adsorbent concentration was determined
to be 2 mg/L. Moreover, (figure 8) indicates that the removal
efficiency of Cr6+ ions increased at an average value of 46.47%
when Mg/Fe-LDH-GAC was used in place of GAC with a noted
increase in performance ratio with increasing initial concentration
of the Cr6+ ions in the aqueous solution as shown in (Figure 7).
There is a notable discrepancy between the binding sites and
holding capacity of the adsorbents makes them less efficient
towards removal Cr6+ ions at low adsorbent dosage. However,
when the adsorbent dosage is increased, more surface area will be
available hence due to the increased active sites since more Cr6+
ions are retained by the excess surface centers. Therefore,
adsorbent dosage of 2.0 g was chosen for the subsequent studies.

2.0

2.4

2.8

Figure 5: Effect of adsorbents dosage on Cr6+ removal.
70

60
% Cr6+ adsorption perfomance

References
[26]
[27]
[28]

1.6

Adsorbent dose(Mg/L)

Table 1: Cr6+ pH optimization for different adsorbents
Types of adsorbent
Optimized pH
MgO nanostructure
2
Hematite
3
Dried
powdered
biomass 5
(Chlorella Vulgaris Beijerinck)
MgO nanoparticle
3
Modified chitosan beads
3
GAC
5
Mg/Fe-LDH-GAC
2

1.2

50
46.46953
Avg improvement

40

30

20
Mg/Fe-LDH-GAC over GAC

10
10mg/l

15mg/l

25mg/l

30ml/l

6+

Cr dosage(mg/L)

Figure 6: Performance of Mg/Fe-LDH-GAC over GAC.
2.9.4 Effect of initial Cr6+ concentration
The effect of initial hexavalent chromium concentration on
adsorption capacity of GAC and Mg/Fe-LDH-GAC adsorbents
was investigated at a concentrations 50 mg/L by keeping other
parameter constant (adsorbent dose of 2 g, pH=2 for Mg/Fe-LDHGAC and pH=5 for GAC,2h min, 180 rpm with at 298 K). It was
found that the adsorption capacity was increasing with
commensurate increasing initial concentrations. This can be
explained that there were sufficient binding sites available for Cr6+
adsorption, which resulted to a maximum interaction between Cr6+
and the adsorbent.
2.9.5 Adsorption isotherms
Isotherm studies offer significant insights by clarifying the
adsorbate distribution between solid and liquid phases in the
process of adsorption equilibrium. This helps to reveal the actual
adsorbate behavior in presence of novel adsorbent such as the one
applied in this study (Mg/Fe-LDH-GAC). To achieve a more
detailed study of the adsorption mechanism for GAC and Mg/Fe-
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LDH-GAC, adsorption data for Cr6+ ions was fitted by the
Langmuir and Freundlich isotherm models as described in the
sections below and presented in (Figure 9 and 10) respectively.
The high correlation coefficient (R2) values of the adsorbent
applied indicated that the experimental data of both GAC and
Mg/Fe-LDH-GAC fitted well to the Langmuir model with Mg/FeLDH-GAC giving a more favorable adsorption performance with
R2 value of 0.9953 compared with 0.9902 for GAC. Based on the
hypothesis condition of Langmuir model, it was inferred that the
adsorbate (Cr6+ ions) underwent monolayer chemisorption on the
active sites on the surfaces of the adsorbents under comparative
review (GAC and Mg/Fe-LDH-GAC). It is more appropriate to
interpret that monolayer and multilayer adsorption processes both
occur on the heterogeneous Mg/Fe-LDH-GAC but the monolayer
chemisorption was most prevalent. (Table 4.3) shows that the
theoretical maximum adsorption capacity (qmax) obtained from
Langmuir model was 29.8507 mg/g, which was higher than that of
GAC at 20.9293 mg/g.

b) Freundlich isotherm model assumes that the adsorption
process occurs in a multiplayer manner over a heterogeneous
surface with sites of diverse affinities. The well-known linear
form of Freundlich isotherm is in the form:
1
lnqe = lnK f + lnCe (eq. 3)
n
Where, qe, is the amount of either amount OG adsorbed at
equilibrium(mg/g) and Ce is the equilibrium concentration of Cr6+
(mg/L). KF [(mg·g-1) (L·mg−1)1/n] is a rough indicator of the
adsorption capacity as well as strength of adsorptive bond and n is
Freundlich constant which represent the adsorption intensity
(heterogeneity factor that represents the bond distribution. The
values of KF and n were calculated from the intercept and slope of
the plot of ln qe versus ln Ce respectively. The values of KF and n
as well as correlation R2 are presented in (table 2).
3.0

a)

2.5

lnqe

The Langmuir isotherm model, which is derived on the
assumption of monolayer adsorption on a homogeneous
surface without any interaction between adsorbed molecules.
It is represented in the equation (2).
Ce
Ce
1
=
+
(eq. 2)
qe qmax K L qmax
Where qe, is the monolayer adsorption capacity(mg/g), Ce is
the equilibrium concentration (mg/L), qm is the maximum
adsorption capacity that can be taken up per mass of
adsorbent(mg/g) and KL is the Langmuir equilibrium
constant(L.mg-1). The maximum adsorption capacity(qm) and KL
were determined from the slope and intercept of a plot of ce/qe
against Ce, respectively in (Figure 4.9). The dimensionless
separation factor RL indicates the nature of adsorption (Whether
the adsorption process is favorable or unfavorable) When the
value of RL ˃ 1, the adsorption process is unfavorable; linear,
when RL = 1; favorable when 0 ˂ RL ˂ 1; and irreversible when RL
= 0.
The Langmuir model makes a presumption of monolayer
adsorption onto the adsorbent dosage that is homogeneous in an
adsorption process. It’s also worth noting that a free energy change
for all adsorption sites is uniform. Consequently, adsorption
happens when the surface of the adsorbent applied is covered by a
monolayer of adsorbate.
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1.0

2.0
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Figure 8: Freundlich isotherm for adsorption of Cr6+ onto
GAC and Mg/Fe-LDH-GAC with 5-30 mg/L Cr6+ for 2h at
298 K
Table 2: Isotherm parameters for adsorption of Cr6+ onto
GAC and Mg/Fe-LDH-GAC at 298 K for 5 h
Adsorption
Isotherm

Parameter

Sample
GAC

Langmuir

3.5

3.0

Freundlich
2.5

Ce/qe

1.5

2.0

KL (L mg1
)
qmax (mgsg-1)
R2
KF
n
R2

0.1157

Mg/Fe-LDHGAC
0.0822

20.9293

29.8507

0.7002
3.3438
1.9824
0.9902

0.8910
33.8314
5.4804
0.9953

2.9.6

1.5

1.0

Mg/Fe-LDH-GAC
GAC

5

10

15

20

Ce(Mg/L)

Figure 7: Langmuir isotherm for adsorption of Cr6+ onto
GAC and Mg/Fe-LDH-GAC for 2h at 298 K.

Adsorption Kinetics
In order to understand and provide important information
about the adsorption mechanism and dynamics, the two wellknown kinetic models pseudo-first and pseudo-second order
equations have been used to evaluate the adsorption mechanism of
GAC and LDH-GAC composite on simulated wastewater
containing Cr6+ ions. The pseudo-first order equation assumes
adsorption of one adsorbate molecule onto one active site while
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the pseudo-second-order equation assumes that one adsorbate
molecule is adsorbate onto two active sites on the adsorbent
surface. The equation (3) and (4) are the linear forms of pseudofirst and pseudo-second order equations, respectively.
𝑙𝑛(𝑞𝑒 − 𝑞𝑡 ) = 𝑙𝑛𝑞𝑒 − 𝑘1 𝑡(𝑒𝑞. 3) and
𝑡
1
𝑡
(𝑒𝑞. 4)
=
2 +
𝑞𝑡

𝑘2 𝑞𝑒

𝑞𝑒

Where qe is the amount adsorbed at equilibrium (mg/g), qt
is the amount adsorbed at time t(mg/g), t is adsorption time(min),
k1 is the rate constant of pseudo-first order kinetic (g/mg/min), and
k2 is the rate constant of the pseudo-second-order kinetic (g/mg
min).
a) Pseudo first order kinetics
The rate constant of pseudo-first order was determined from
the pseudo-first linear equation ln(qe-qt) =lnqe-k1t. The values of
k1and qe are determined from the slope and intercept of the plot of
ln(qe-qt) versus t, respectively. Their values as well as the linear
regression (R2) are shown in (Table 8). It was found that the linear
regression coefficient (R2) values obtained with this model are
small and the values of calculated qe are quietly differ from the
experimental values. Therefore, the pseudo-first order didn’t fit
the experimental data (figure 11).
1.5

GAC
Mg/Fe-LDH-GAC

ln(qe-qt)

1.0

0.5

0.0
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b) Pseudo-second-order
Adsorption kinetics is one of the most important factors in
evaluating the efficiency of an adsorbent. The Chromium (VI)
adsorption by the Mg/Fe-LDH-GAC composite as a function of
time is presented in (figure 12). It is clear that initially hexavalent
chromium adsorption was fast followed by a relatively slow
adsorption, which is similar to other studies. The Cr6+ ions
adsorption increased with extended contact time, was removed
within 60 min. It was found that the correlation coefficients of the
pseudo-second-order rate model for the linear relation of t versus
t/qt was very close to 1 at R2=0.9953 for the novel composite
(Mg/Fe-LDH-GAC). This confirmed that Cr6+ had been adsorbed
via chemical reactions. And also, the relevant parameters and
normalized standards shown in (Table 3) concluded in favor of
pseudo-second-order model which, without doubt, fitted the
experimental data for the adsorption of Cr6+ onto GAC and Mg/FeLDH-GAC. In addition, qe values obtained from the experiment
(qexp) were very closed to the calculated qe values from this model.
had been adsorbed via chemical reactions(chemisorption). And
also, the relevant parameters and normalized standards shown in
(Table 3). It can be concluded that the pseudo-second-order model
undoubtedly fitted the experimental data for the adsorption of Cr6+
onto GAC the Mg/Fe-LDH-GAC. Furthermore, qe values
obtained from the experiment (qexp) were very closed to the
calculated qe values from this model. The initial rapid adsorption
might be due to the electrostatic attraction between the positive
charged metal oxide surfaces and the positively charged Cr6+ ions.
The later slow adsorption indicated that intraparticle diffusion may
be involved. The kinetic data of Cr6+ ions adsorption was also
fitted with pseudo-first-order and pseudo-second-order kinetic
model. The obtained kinetic models’ parameters are listed in
(Table 4.3). It was found that the Cr6+ ions adsorption could be
better described by the pseudo-second-order kinetic model since
the correlation coefficient (R2) was higher than that of pseudo
first-order kinetic model. These results were consistent with
chemical behaviors of Cr6+ ions adsorption exhibited by other
metal oxides and LDHs-based as listed in (Table 3)

-0.5

10
0

20

40

60

80

100

120

140

t(min)

GAC
Mg/Fe-LDH-GAC

8

Figure 9: Pseudo first order kinetic adsorption of GAC and
Mg/Fe-LDH-GAC for 50 mg/L Cr6+, 2 g of adsorbent,
Parameter

Sample

4

GAC
Pseudo-first
order

Pseudosecond order

6

t/qt

Adsorption
Kinetic

k1 (mg min
g−1)
qe
(mg
g−1)
k2 (mg min
g−1)
qe
(mg
g−1)
R2

1.9349

Mg/FeLDH-GAC
1.5565

11.8085

33.1919

0.0409

0.0323

43.4282

77.0010

0.98904

0.99529

2

0
0

pH=2(Mg/Fe-LDH-GAC) and pH=5(GAC), 60 min ,180 rpm at
298 K.
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Figure 10: Pseudo second order kinetic adsorption of GAC and
Mg/Fe-LDH-GAC Cr6+, 2 g of adsorbent, pH=5 and pH=2
respectively, 60 min ,1800 rpm at 298 K.
Table 3: Kinetic parameters
.
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III. CONCLUSION
This study concluded that LDH/GAC composites, which
can be synthesized through liquid phase co-precipitation of LDH
on GAC matrix, may provide a novel absorbent for treatment of
Chromium-laden waters. The Mg/Fe-LDH-GAC composites had
higher Hexavalent Chromium adsorption with adsorption
enhancement of adsorption by more than 40%. The SEM images
revealed that GAC served as an effective matrix for LDH to
deposit on, thereby creating a synergistic effect between LDH and
GAC in enhancing adsorption of Cr6+. Experiments on batch
adsorption indicated that the 40% Mg/Fe-LDH-GAC composite
exhibited excellent Cr6+ adsorption capacity with a commendable
adsorption time of less than an hour when applied at typical
concentrations found in textile wastewater. The XRD and XPS
spectra singled out surface adsorption and interlayer anion
exchange to be the main Cr6+ removal processes. The adsorption
isotherm suggested precipitation mechanism as another possible
adsorption mechanism at higher hexavalent chromium
concentration which agrees with previous studies. Results from
this study can be applied in the development of a cheaper and
sustainable way to develop and apply the LDH-modified GAC to
reclaim Cr6+ in both potable water and wastewaters streams as well
as a way to recycle it back to soils to improve food production and
fix carbon. Future research can be conducted with column
adsorption experiments to test the efficiency of the material in a
filtration bed setting.
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Abstract Headgear is one of the protective tools used by soccer athletes, this tool is made to protect the player's head
so that it reduces the risk of injury. However, there are many cases where the players who use this tool feel uncomfortable
because it was with an uncomfortable material. If the user is looking for a comfortable headgear, the headgear does not actually
provide protection according to standards. Therefore, the authors do optimization on the headgear protective tool to allow the
tool to provide optimum security but also provide comfort to the user.
Keywords: Headgear Design, Risk Reduction, Football.

1.

Introduction
Sport is an activity carried out by humans to meet physical needs, can as a form to maintain health, as a hobby, or to
compete professionally. Sports have a lot of branches and these branches have their respective procedures, by exercising
someone exercises physically to be able to work in accordance with certain sports procedures, if someone does sports
procedures incorrectly then there is a risk of injury.
Football is one of the many sports that has long been found and is very popular with many sports lovers of various
ages, soccer is a sport that actually includes hard physical contact, physical contact that occurs if not given protection can cause
injury. Based on a survey conducted by NCAA (National Collegiate Athletic Association) in 2004-2009 there were more
than 55,000 cases of injury from 7.1 million athletes with 5.5% head injury, 4.3% neck, 6.2% shoulder, 14.7% back and
waist, 65.6% of the legs, and 3.7% other injuries.
In this study the author performed an optimization of one of the protective tools that can be used by soccer athletes,
namely headgear to reduce the risk of head injuries, head injuries in soccer are not many injuries that have been proven by the
survey from the NCAA but injuries to the head is very impactful on an athlete's career, if an athlete suffers a severe head
injury then he must undergo medical treatment and may not be able to take part in the competition for a long time, and if the
injury is really severe then the athlete may be forced to retire early.
The cause of head injuries is largely due to the occurrence of a fairly hard collision between the head of the player
with the head of other players, other players' feet, goalposts, etc.
To Reduce the Head Injury Risk , the authors optimized the headgear by replacing the base material from the padding
to increase the safety level of and provide a removeable padding feature to give the user freedom of the protected part.
2.

Basic Theory

To create a comfortable and safe headgear, knowledge about designing something that is effective and efficient is
needed. The knowledge is called ergonomics. Ergonomics makes the design of the product that will be made to affect the
user and can optimize the ability of a product. Here are the main objectives of this knowledege:
1) Improving human comfort in using a product.
2) Reducing product failure due to human error.
3) Improve the quality of the product produced
To support ergonomics, other disciplines such as anthropology, psychology, and engineering are needed.
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A good headgear needs to have a feature that not only protects the user's head but also keeps the head comfortable
during use, to meet this need a balanced ratio of safety to comfort must be fulfilled, if the headgear is made too focused on
safety it will certainly add burden to the head so that it will makes it difficult for the player to control the ball with his head
and can also make the head feels hot, but if the headgear is made too focused on comfort, the wear and tear feature is absent
and the headgear is useless.
3.

Results and Discussion
The steps taken to optimize headgear are as follows:
1. Determine the features that are needed by consumers, listed in table 1
Table 1 Headgear features that consumers need.
No

Feature

1

Has a padding that absorbs impact well

2

Has a padding with the right thickness

3

Has a padding that is lightweight

4

Does not make the head become hot

5

Has a strong strap but does not hurt the head

2.

Next, measure the dimensions of the headgear according to the average head size of a professional soccer
player. The right size makes wear comfortable and avoids injury due to the aid of a tool.
3. After measuring the dimensions of the headgear, the next step is to create a design based on customer needs. The
results of this headgear design optimization are shown in Figure 1.

Figure 1 Headgear design. The
specifications of the Headgear design are in Table 2.

Table 2 Headgear design specification.
No

Specification

1

Main Body: 55 cm (according to the average head circumference of
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adults aged 25 years)

2

Removable 3LB density foam pads: Thickness 50 mm

3

Soft cool straps: lightweight nylon

Discussion
The making of headgear with dimension specifications as in Table 2 is in accordance with the science of ergonomics
to reduce the risk of head injuries in soccer. In terms of the material itself, the basic material / straps are made of
lightweight nylon because the material has a flexible texture and does not retain heat so as to provide coolness when used.
Padding on this headgear has a thickness of 50 mm made of 3LB density Foam where this material is able to withstand
heavy impacts temporarily but does not burden the head, besides that the padding on this headgear is removeable where the user
can move the padding to adjust their needs and also makes it easier for users to clean and replace when damaged / torn
and also available in various types of colors to suit the user's desires.
The materials used for this tool are easy to obtain but have a relatively expensive price, but with features that can be
given this tool can certainly be able to Reduce the Head Injury Risk but still make the user feel comfortable.
4.

Conclusion

Optimization of headgear to Reduce the Head Injury Risk is in accordance with the provisions of protective
equipment made by FIFA and can be mass produced by the sports equipment industry because the required materials are easy to
obtain, but have relatively expensive prices.
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Abstract- The purpose of this study is to assess the transition of
International Financial Reporting Standards (IFRS) in Ethiopia:
the benefits, prospects and challenges of its adoption and
implementation in the case of 13 significant PIEs. The study
employs both quantitative and qualitative methods (mixed)
research approach. Both primary and secondary data sources were
used for the study. The respondents are selected by using
judgmental sampling technique. Then, the collected data from
those organizations is analyzed by descriptive and econometric
analysis by using SPSS software. The results revealed that the
adoption of the IFRSs has improves the efficiency and
effectiveness of financial reporting, provides better information
for decision making, enhanced the accuracy; reliability and
comparability of accounting information, simplify the process of
Merger/Acquisition , enables greater effectiveness of the internal
audit, brings better corporate governance, reduce cost of capital ,
better access to capital market , harmonize the reporting standard
, better risk management, promotes cross border investments and
provide timely financial report. However, there is serious
educational, technical and institutional challenges that the country
need to overcome in order to benefit fully from the adoption of
IFRS.
Index Terms- International Financial Reporting Standards,
Benefits, prospect, Challenge, implementing.

I. INTRODUCTION

A

1.1.Background of the study
s of the beginning of 2005, by having variation in accounting
practices and financial information asymmetry, the global
corporate financial reporting landscape has been transformed. As
result, a single global accounting standard all over the world
established. International financial reporting standards (here after
IFRS) is designed as a common global language for business
affairs. Adoption of IFRS is more than accounting exercise.
Conversion to IFRS does not end with the publication of the first
set of IFRS compliant financial statements. IFRS refers to a series
of accounting pronouncements published by the International
Accounting Standards Board in order to produce reliable and
relevance information throughout the world, produce and present

high quality, transparent and comparable financial information.
(AABE, 2015)
According to Demaki (2013), Diversity in financial
reporting in different countries arises due to the differences in
culture, legal systems, tax systems and business structures. The
IFRS is intended to harmonies these diversity by providing
comparable and transparent financial information and thereby
reduce cost of capital. According to Sedzani and Minor (2012),
geographical boundaries become less significant, since most
countries want to adopt common language around the world. The
international reporting practice has improved in line with
globalization; consequently the national accounting system is no
longer accepted by the most of international organization. IFRS is
designed as a common global language for business affairs so that
company accounts are understandable and comparable across
international boundaries. In related with this the need of IFRS is
particularly important for companies that have dealings in several
countries since it progressively replacing national accounting
principles by internationally accepted standards. According to
Ginaet.al (2016), the information provided by the company for the
user required to be prepared in line with universally accepted
assumptions, principles and conventions of accounting which aid
intra-firm, inter-firm and industry comparisons overtime. To get
advantage and to encourage foreign direct investment, currently
there are more than 166 jurisdictions in the world adopt or
converged to IFRS. (IFRS Foundation, 2017)
1.2.

Statement of the problem
According to IFRS Foundation (2017), today world’s
financial markets are borderless. Investor and lender seek
investment opportunities with high return and less risk whenever
it is available. To assess the risks and returns of their various
investment opportunities, investors and lenders need financial
information that is relevant, reliable and comparable across
borders. The adoption of IFRS is often justified by the expected
economic benefits for preparers of financial statements.
Thus, the use of one set of high-quality standards by
companies throughout the world improves the comparability and
transparency of financial information and allocate funds more
efficiently in turn firms can achieve a lower cost of capital and this
Promote cross border investment and reduces cost. Particularly,
the adoption of IFRS by the developing countries is not only
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imperative but also required in order to access the capital markets
at the global level. (Mohamed, 2014)
According to Edeigba et.al (2018), one of the main reasons
for developing countries such as Nigeria, Ghana, Indonesia, and
Fiji to implement IFRS is the “network effects”. The network
effect is the international trade relationship between companies
from different countries using a similar accounting approach for
recognition, measurement, and disclosure. According to Teferi
et.al (2016), using different national accounting standards are used
in different countries which make difficult and costly to compare
investment opportunities and alternatives in different countries. In
spite of this fact in many developing countries the quality of local
governance institutions is low and thus this make the adoption of
IFRS attractive to them. Adopting IFRS has not an easy task for
the countries because as it makes necessary reforms to a country’s
regulatory, legal and economic structures and adaption of its
culture to the West. Oghogho et al. (2016), even though there is
no doubt that conversion to IFRS in developing countries are a
huge task and a big challenge; however the adoption and
implementation of IFRS should be on the basis of cost- benefit
analysis. Therefore, before adopting IFRS those countries should
consider different factor that affects the adoption process
particularly in the case of developing countries. Since EU was the
first to adopt IFRS across the globe, most of the research has been
carried out on IFRS based on the data from member countries from
EU.As cited by Mohamed (2014), Kholeif (2008) and Braun
(2014) suggested that there is a needs to made further studies about
IFRS in emerging countries and examine the challenges that
facing during implementation process in developing nations.
Samaha and Khlif (2016) stated that, compared to developed
countries, IFRS research remain under-researched in developing
countries including Ethiopia.
1.3.
Purpose statement
The study tried to answer the following specific research
questions;
 What are the benefits or prospects of adopting and
implementing IFRS in Ethiopia?
 What are the underlying factors that initiate the adoption
of IFRS?
 What are the problems faced by companies in the process
of adopting and implementing IFRS?
1.4.
Objectives of the Study
1.4.1. General Objective of the study
The General Objective of the study is to assess the Benefits and
Challenges of IFRS transition in Ethiopia in the case of 15
significant PIEs in Ethiopia.
1.4.2.




Specific objectives of the study
To assess the benefits of adopting and implementing of
IFRS in Ethiopia.
To explore the factors that initiate for the adoption of
IFRS in Ethiopia.
To identify the challenges of adopting and implementing
IFRS in Ethiopia.
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II. LITERATURE REVIEW
2.1. International Financial Reporting Standards
The IFRS is designed as a common global language for
business affairs so that company accounts are understandable and
comparable across international boundaries. They are a
consequence of growing international shareholding and trade. The
IFRS is particularly important for companies that have dealings in
several countries. They are progressively replacing the many
different national accounting standards. www.IFRS.org
The IFRS began as an attempt to harmonize accounting
across the European Union, but the value of harmonization quickly
made the concept attractive around the world. They are
occasionally called by the original name of International
Accounting Standards (IAS). The IAS was issued between 1973
and 2001 by the Board of the International Accounting Standards
Committee (IASC). On April 1, 2001, the new IASB took over the
responsibility for setting International Accounting Standards from
the IASC. During its first meeting the new Board adopted existing
IAS and Standing Interpretations Committee standards (SICs).
The IASB has continued to develop standards calling the new
standards the IFRS.
The main aims of IFRS Standards are bring Transparency,
Accountability and Efficiency to financial report around the
world. IFRS Standards bring transparency by enhancing the
international Comparability and quality of financial information,
enabling investors and other market participants to make informed
economic decisions. While IFRS Standards strengthen
accountability by reducing the information Asymmetry between
the providers of capital and the people to whom they have
entrusted their money. Again IFRS Standards contribute to
economic efficiency by helping investors to identify opportunities
and risks across the world, thus improving capital allocation.
(IFRS Report, 2017)
2.2. Benefits and Prospects of Adopting IFRS
Gina etal (2016) discloses some advantages of adoption of
IFRS in developing and less developed countries. Among the
benefits, Attraction of investment and financial support, Bridge
Communication gap with Stakeholders by increasing the level of
confidence of global investors and investment analysts, Attraction
of More Foreign Direct Investments (FDIs) related with more
reliable and credible financial statements, Uniformity in
Accounting Language by eliminating the unnecessary complexity
that exists with multiple reporting languages and the lower
susceptibility to political pressures than national standards. In line
with these benefits, those countries want to adopt IFRS should
emphasis on the following areas; strengthen professional
education and training, Strengthen capacity of the regulatory
body,create awareness to reduce the knowledge gap, provide an
adequate resource, and establish an autonomous body to set
monitor and enforce accounting and auditing standards and codes.
The study made by Teferi et.al (2016) focuses on adoption of IFRS
progress in Ethiopia; investigate factors that motivate Ethiopia to
adopt IFRS and to identify benefits and challenges ahead of
adopting IFRS. The study reveal that reduction of agency problem,
accounting diversity and cost of investors for processing financial
information, improving financial reporting quality the benefits that
the company acquire by adopting IFRS. There are also
opportunities stated in the study in the process of adopting IFRS.
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These are High commitment from the Government, Enhance
Comparability of financial Statement, Enhance FDI, Easy Access
to Finance, Helps to establish legal backing accounting and
auditing system.
Melese (2016), found that Adoption of IFRS provide
numerous benefits for Ethiopian financial institutions including to
improved comparability & reliability of financial statements,
reduce cost of capital of firms through lower cost of information,
minimize information asymmetry between stakeholder, greater
marketability of shares, and reduced information asymmetry and
increase investors’ confidence on financial reports and enhances
transparency of companies’ reports for investors.
2.3. Challenges of Adopting IFRS
Edeigba et.al (2018) stated that, the challenges in IFRS
adoption vary across previous studies that have attempted to
identify the issues in adopting IFRS. Most of the studies
examining these challenges identified legal systems, companies’
characteristics such as listing status, companies’ size, ownership
structure and enforcement mechanism as the factors inhibiting
IFRS adoption.
According to Uwadiae (2013) as cited by Edeigba et.al
(2018) One of the challenges in Nigerian company in the adoption
process is the dissimilarities of market data for measurement and
valuation and its impacts on the comparability of financial
statements (International Financial Reporting Standards
Foundation, 2012). The need for availability of market data is
particularly true in the case of IFRS 13 (Fair Value Accounting
Standard). Another concern about the companies’ adoption of
IFRS is the absence of an active capital market for the
measurement and valuation of some assets such as biological
assets in the case of Nigerian companies.
According to Teferi et.al (2016), the challenges of
adopting IFRS include Knowledge Gap, troubles relating to
unexpected additional costs, lack of accounting professionals,
Absence of Professional Institutions, Emergence of Unfair
Competition among Professionals and unwelcoming public
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sentiment. Therefore, the finding of the study indicated that
without making all necessary preparedness, some companies in
Ethiopia have started using IFRS voluntarily for the preparation of
their financial statements since 2002/03. They also suggest that the
concept of IFRS should be integrated into Ethiopian higher
institution curricula and also the country should develop having
stock exchange market.
Similarly the result of the study made by Melese (2016),
shows that the challenges of institutions for implementing IFRS
are high implementation costs, the complexity of financial
reporting, lack of IFRS implementation agent, lack of IFRS
implementation guidance, lack of availability of competent
specialists, high level training requirement, less familiarity with
the IT and lack of proper instructions from regulatory bodies.
Furthermore, Firdawok (2017) made a study to identify the
challenges and prospects of International Financial Reporting
Standard (IFRS) implementation in Ethiopia. The study found that
some of the key challenges facing for the transition to IFRS are
significant cost of adoption, need for training, lack of readiness to
implement within the timeframe set by the board, lack of adequate
implementation guidance and lack of enforcement capacity. The
result of the study reviled that Institutional readiness; Enforcement
mechanism/capacity and availability of the required expert
capacity have significant effect on the transition to IFRS in
Ethiopia. Finally, for a smooth adoption of IFRS, Independent
Auditors and Accountants and Regulators and Law Makers will
have to come together and work as a team and there should be
proper training and awareness creation is important.
2.4. Theoretical Framework
The major objective of the study is to assess the Benefits
and Challenges of Harmonized international financial accounting
standards in to the practice of the local accounting standard in the
case of 13 significant PIEs in Ethiopia. By having this objective,
the theoretical frame work is formed as follow;

Transition
of

CHALLE
NGES

FACTO
RS
Source; - Joseph (2018) page. 104 (with modification)
Figure1. Theoretical Framework
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III. RESEARCH METHODOLOGY
The study employs both quantitative and qualitative
methods (mixed) research approach. The researchers used both
primary and secondary data sources. The Primary data is collected
by using a pre – designed questionnaires and unstructured
interview. The main instrument for collection of data for this study
is questionnaire. The questionnaires is carefully prepared based on
the literature and standardize format by using both Likert and
ordinal measurement scales. The questionnaires are distributed to
finance officers, accountants and concerned officials of selected
companies and regulatory body, i.e., AABE. Besides, the
researchers used semi-structure interview to deal deeply and
flexibly with the interviewee. The interview is made with the
concerned officials from AABE. Secondary data was collected
from the draft and final financial reports.
1.5.

Total Population
According to the executive summary report from AABE as
of January 2018 the total numbers of companies in Ethiopia that
are expected to adopt IFRS and provide their first financial reports
according to IFRS on July 7/2018 as Significant PIEs include
Financial Institutions and public enterprises owned by Federal or
Regional Governments are 64. As result, the researchers used
non-random sampling technique that uses judgmental /purposive/
sampling. The reason for selecting this purposive sampling is that
all expected companies are not complete the implementation
process at the expected time and the selected samples help the
researcher to understand the research problem and the research
question deeply. Furthermore, The Company’s was an early
adopter of IFRS in Ethiopia and they actually realized the benefits
and easily detect the challenges of implementation process.
Consequently, the researchers select all significant PIEs which
have high probability to make the conversion process by
completing the necessary steps as stated by AABE.
1.6.

Target Population and Sample Design Technique
Considering the target population of the study, the
researchers used non-random sampling technique that uses
judgmental /purposive/ sampling. The reason for selecting this
purposive sampling is that all expected companies are not
complete the implementation process at the expected time and the
selected samples help the researcher to understand the research
problem and the research question deeply. Furthermore, The
Company’s was an early adopter of IFRS in Ethiopia and they
actually realized the benefits and easily detect the challenges of
implementation process. Consequently, the researchers select all
significant PIEs which have high probability to make the
conversion process by completing the necessary steps as stated by
AABE. The target population is from the accounting professionals
of National Alcohol and Liquor Factory, Berhanena Selam
Printing Enterprise, East African Bottling Share Company, Metals
and Engineering Corporation, Ethiopian Petroleum Supply
Enterprise, Ethiopian Airlines, Industrial Parks Development
Corporation and Ethiopian Railway Corporation as significant
PIEs. While among financial institutions the researchers select
Commercial Bank of Ethiopia and Development Bank of Ethiopia
from governmental financial Institutions as the banks early
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complete the conversion process whereas Awash Bank, since the
bank are pioneer private financial institution and also Ethiopian
Reinsurance from insurance companies, and National Bank of
Ethiopia from regulatory body.
Considering the target population of the study, the
respondent was selected by using judgmental sampling technique.
The sampling units are finance department employees in various
functions which include accountants, auditors, finance officer and
managers in the headquarters of the respective companies and
concerned body from AABE. This is due to their expertise,
relevance knowledge to IFRS and local reporting practices since
they are preparers and auditors of the financial statements and
regulators. Therefore, the target population for the study
comprised mainly practitioners from the selected companies and
AABE.
The participants are drawn from stakeholders who
participated directly in the IFRS adoption process in Ethiopia.
Since the conversion team is the primary responsible body for the
implementation of IFRS all team members are included in the
study. Therefore, the researchers select 11 members from each of
13 organizations stated in the target population including
accountants, auditors, finance officers and managers in the
headquarters of the respective companies and from AABE. Thus,
the total sample size of the study is 143 members i.e. 11*13.
Purposive sampling technique also applied to select
interviewees from AABE. The base to select the interviewees is
the participants’ deep knowledge and involvement in the IFRS
adoption project. The interview is made with the key persons
involved in IFRS adoption process as supervision team from
AABE. According to data from AABE the supervision team
consists six different groups that supervise different organizations.
Thus the researchers select team leaders from each of the six
groups, the financial reporting supervision directorate director and
AABE general manager i.e.8 persons in total interviewed in the
study.
3.3. Methods of Data Analysis
The study utilizes descriptive analysis by using SPSS
version 20 software. The data collected from different sources is
coded, checked and entered to excel program. Then the collected
data was processed and analyzed by using SPSS software.

IV. DATA PRESENTATION, INTERPERETAION AND
ANALYSIS
To make the analysis a total of 145 questionnaires were
distributed to significant public interest entity and financial
institution in Addis Ababa which largely includes IFRS Team,
Finance Manager, Accountant and Auditor of 13 selected entities
depending on the number of participants engaged in the IFRS
conversion process. Therefore, out of the total 145 questionnaires,
132 were filled and returned back to the researchers where as 13
questionnaires where unreturned. Which means the overall
response rate of the study was 91%. Compared to other IFRS
adoption studies and considering the difficulty of collecting data
in developing countries such as Ethiopia, 91% response rate was
good.
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Background Information of Respondents
Table 4. 1. Background information of the respondents

Gender

Qualification

Organization

Position

Experience

Variable

Frequency

Percent

Male
Female
Total
Diploma
Bachelor Degree
Master Degree /ACCA
Total
Commercial Bank of Ethiopia
National Alcohol and Liquor Factory
Berhanena Selam Printing Enterprise
East African Bottling Share Company
Metals and Engineering Corporation
Ethiopian Petroleum Supply Enterprise
Ethiopian Airlines
Industrial Parks Develop Corporation
Ethiopian Railway Corporation
Awash Bank
Ethiopian Reinsurance company
Development Bank of Ethiopia
National Bank of Ethiopia
Total
Finance Manager
Accountant
Auditor
IFRS Team
Other
Total
Below 5 Years
5 – 10 Years
10 – 15 Years
Above 15 Years
Total

97
35
132
0
88
44
132
12
10
6
12
17
12
10
5
9
12
3
12
12
132
12
68
13
26
13
132
20
62
28
22
132

73.5
26.5
100
0
66.7
33.3
100
9.1
7.6
4.5
9.1
12.9
9.1
7.6
3.8
6.8
9.1
2.3
9.1
9.1
100
9.2
51.5
9.8
19.7
9.8
100
15.2
47
21.2
16.7
100

Knowledge Evaluation
Mean
p-value
3.3402
.396
3.3143

sig
.756

.031

0.9925

6.643

0.0003
3

3.7059
3.2353
3.6154
3.19048
3.3077

3.474

0.0180
8

2.7500
3.3548
3.6786
3.3636

2.637

0.0524
9

3.3409
3.3182

3.9000
4.3333
3.5833
3.4706
4.0000
3.7000
3.4000
3.0000
2.5833
3.0000
2.5000
3.0833

Source; Questionnaires 2019
Previous studies Dauda et.al (2015) have evidenced that
IFRS knowledge is important factor in the adoption and the
influence of knowledge on transition process has been proven in
various researches, this part also associate demographic variables
with knowledge. To analyze the background information of
participant’s Descriptive statistics, T-test and one-way ANOVA
was used. As it is shown in the above table, by considering the sex
composition and level of Qualification, majority of respondents
are male and since almost all of the respondents are educated, it
can be concluded that all groups are capable of understanding and
answering the questions. In addition by having the result of T-test
and one-way ANOVA gender and level of qualifications are
insignificant factor to determine the level of knowledge.
As indicated in the above table, the information gathered for this
study was collected from various concerned bodies participated in
the conversion process. For this reason, the researchers believed

that the information obtained from appropriate respondents and
the respondents has average knowledge on the transition process.
the result of cross tabulation indicates that there is difference in
knowledge across organization and it is significant factor. Beside
all respondent have moderate knowledge based on the experience
level and experience is significant factor to determine the level of
knowledge.
4.1. Knowledge Evaluation
The findings show that the level of awareness about
Pros/Cons of applying IFRS have the mean value of 4.5455 and
standard deviation of 1.01413 which indicate that the respondent
have a good understanding about the Pros/Cons of applying IFRS.
In addition the mean value and standard deviation for redness of
auditors, accountants and accounting students for the conversion
process is 3.15909 and of 0.903980 respectively. Therefore these
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indicate that on average accounting professional have readiness
for the convergence to IFRS.
4.2. “Major Reasons” for being positive in applying IFRS
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

0.137

Sig.

0

Initial Eigenvalues
Total
% of Variance
2.074
29.634

Cumulative %
29.634

Comparability
Quality of financial statement

1.394

19.917

49.551

1.240

17.720

67.271

Investment opportunity

1.046

14.945

82.215

Mandatory application of it

.874

12.493

94.708

Better corporate governance
Existence of uniform accounting system

.343
.028

4.899
.393

99.607
100.000

Component
Transparency

Source; Questionnaires 2019
Principal component analysis (varimax) was applied to test
their construct validity. From the result of the above table, the
researchers have used only variables with factor which have
eigenvalue of 1.0 and more to build up the positive factors for the
adoption of IFRS. Consequently the respondents at large as well
as the interview result revealed that the adoption of IFRS provides

high level of transparency because IFRS demands higher
disclosure levels, quality measurement and recognition rules. Also
it is believed that, the adoption of IFRS will lead to comparability
of financial statements, enhancing the quality of financial
statements and creating investment opportunity at large for the
company.

4.3. “Major Reasons” for being negative in applying IFRS
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Sig.

Component
High cost of adoption
Lack of knowledge
Human psychology (resistance to adopt new
things)
Lack of training
Broad changes in accounting world

.148
.000

Initial Eigenvalues
Total
% of Variance
2.383
47.651
1.341
26.821
.698
13.961

Cumulative %
47.651
74.472
88.433

.573
.005

99.898
100.000

11.465
.102

Source; Questionnaires 2019
Similarly with the above analysis, the researchers have used
only variables with factor which have eigenvalue of 1.0 and more
to build up the negative factors for the adoption of IFRS. Based on
the result the respondents at large agreed that lack of knowledge
and lack of training are the major negative reason that makes
difficult the implementation process of IFRS since the standard
need new knowledge to make the report. In related with this High
cost of adoption and Human psychology (resistance to adopt new
things) due to the new standard will require them to exert

additional effort and changing the standard they already mastered
to the new that they do not know is also another reason for being
difficult the adoption process. In addition, the interview result
reviled that Institutional readiness, availability of the required skill
in the market, difficulties in the application and enforcement
issues are the major hindrance for the implementation of IFRS.
4.4. Benefits of Adoption IFRS to Companies
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The discussion about the benefits is made by classifying
those benefits as benefits to companies and benefits to investors.
For this study the researchers used 5 point Likert scale and
indicate the extent they agree with the statements that: 1 =
Strongly agree, 2 = agree, 3 = Undecided, 4 = disagree 5 =
Strongly disagree. A mean (M) score between 0.8 and 1.6 means
that there respondents strongly agreed, between 1.6 to 2.4 means
they agreed, between 2.4 to 3.2 means the respondents were
neutral or undecided, between 3.2 and 4 means they disagreed, and
a mean of greater than 4 means the respondents strongly disagreed.
The first analysis is made in related with the benefits of
IFRS in preparation of financial statements. In this regards as
many respondents (with mean response between 1 and 2) believe
that adoption of IFRS will simplify financial statement, provide
more reliable, comparable and harmonized financial statement.
The findings of this survey seem consistent with the results of the
survey carried out by Owolabi & Iyoha (2012). Similarly, the
interview result reveals that since IFRS harmonized financial
statement by creating a single accounting language, adoption of
IFRS leads to improved comparability and reliability of financial
statements. The mean value for the question that
Merger/Acquisition became easy through IFRS, IFRS make better
access to capital market and Ease of using one consistent reporting
standard in subsidiaries from different countries were less than 2.
This indicates that in the view of respondents, the adoption of
IFRS make easy of merger, better access to capital market and
create constant standard in the national as well as international
level. Similarly the result of the study indicates that IFRS
improves the Accuracy & reliability of reported earnings and
financial position, it brings better corporate governance, reduce
cost of capital and make internal audit easier and less costly. The
interview result also indicate that the adoption of IFRS increased
transparency substantially it make internal audit easier and less
costly through lower cost of information.
The mean response for the question about the benefits of
adopting IFRS for company was below 2 and standard deviation
of less than one. This shows that in the view of respondents the
adoption of IFRS will provide; better information for decision
making, confident information, Better understanding of risk and
return, comparable financial statement, timely financial report and
save time. The results of this study are supported by the conclusion
forwarded by Michael (2013) and Eyob (2017).
4.5. Key success factors for IFRS adoption
Under Key success factors for adoption of IFRS, the mean
values for all questions were almost between 1 and 2, standard
deviation around one and less than one. This revels that the
respondents had a positive response and close to one another. The
respondents at large agreed that the Implementation of IFRS will
reduce information asymmetry. From the interview result, this is
due to as financial statements are more transparent and reflects the
economic position, information asymmetries between firms and
their shareholder is also reduced. Respondents have also agreed
that the role of Board and executives support to convergence with
IFRS to successfully adopt and implement IFRS is crucial. On
other hand, the adoption IFRS eliminates multiple reporting
accounting languages, as result the accounting professionals can
be employed everywhere in the world.
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The study also indicates that smooth functioning of IFRS
to a large extent depends upon university curriculum and
coordination with professionals is important for the successful
adoption of IFRS. In addition, the external environment forces
such as IMF, WORLD BANK influenced IFRS adoption in
Ethiopia. The interview result also reveals that one of the most
important factors that promot the adoption of IFRS is absence of
national accounting standard in Ethiopia. Furthermore, the
existence of capital market has led governments to adopt IFRS, in
the expectation that adoption of IFRS provide comparable and
transparent financial statement for local and international
investors. The results of this study is consistent with the
conclusion forwarded by Eyob (2017)
In general the current environment for having single high
quality accounting standards both inside and outside, good
financial reporting framework established the culture of each
country impact on accounting and IFRS Harmonization.
4.6. Challenges of IFRS adoption
Even though the benefits are longer lasting than the
problems in applying IFRS, the companies are facing many
challenges in the process of adopting IFRS. With mean value of
2.58 and Standard deviations of 1.05 the respondents agree that
IFRS are complex and difficult. The broader nature of the standard
made it not easily understandable. By having this complexity,
IFRS materials are available in foreign currencies and the
materials are updated regularly and these also increase the cost of
IFRS implementation. In related with this, the respondent also
stated that frequent changes on IFRS are also one of the most
important challenges with mean value of 2.31 and standard
deviations of .89. The questionnaire as well as the interview result
reviled that the adoption of IFRS need sufficient preparatory
period for planning and making all necessary resources required
available to handle all the changes that will result changes in
system, procedures and operation. However the interview
conducted with interviewees from sample companies revealed that
their companies started using IFRS without passing through these
necessary steps. In general, most of respondent agree that the
financial resource, insufficient time, inadequate training and
complex nature of the standards are the most important challenge
in the transition process. This finding also supported by the results
of this study made by Faraj et.al (2014), Firdawok(2017), Herbert
et.al (2013)
The mean value for IFRS requires immediate change in
Ethiopian tax accounting policies and practices, and Conflict
between Ethiopian laws and IFRS is 2.58 and 2.66 respectively.
According to the result of this study, lack of coherence between
existing laws and IFRS is the main challenge for adoption of IFRS.
The interview result moreover indicates that the Ethiopian laws
are not updated according IFRS such as tax law. This result also
consistent with many other studies i.e. Ball (2006) and Michael
(2013), stressed the challenges that most countries will face in
adopting and implementing IFRS is that of changing culture and
developing systems of regulation and accountability.
The respondents at large strongly agree that the Accounting
and Auditing professionals need to be trained for effective
migration to IFRS. However, there is lack of qualified people to
provide such kind of training in profession and those training
which is given also focused on theoretical part not concern on the
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actual practical gap in the area. Moreover, Respondents agree that
there is a challenge for not having adequate technical competence
in applying IFRS. IFRS based financial statements will not
provide a fair picture of financial position of companies in
countries suffering from hyper-inflation since there is no sufficient
information is available to get exact inflation rate. Absence of fair
value measurement and shortage of professional are among the
challenges face in transition process. One of the reasons for this
shortage is most of Ethiopian Universities and colleges are not
offering the Courses according to IFRS. Further the study
indicates that, there is Inadequate regulatory bodies to monitor and
ensure compliance with IFRS. The result of this study is consistent
with previous study made by Edeigba et.al (2018), and Ehijeagbon
and Beauty (2014)
On contrary, most of the respondent are disagree for the
question that there is a disparity between local reporting practices
and international standards (IFRS). The researchers believed that
this is due to Ethiopia has no specific set of accounting standards
to follow or its own national standard. Further, the interviewee
indicated that there is lack of attention of management to
accounting and financial reporting related issues that the
management is focusing on the cost side of the project

V.

CONCLUSIONS AND RECOMMENDATION

4.7. Conclusion
International financial reporting standards are vital in
developing and building detailed quality financial reports that fit
in the entity’s operations. The results show that the introduction of
IFRS in Ethiopia will result in a number of important benefits for
a wide range of stakeholders. The financial information
originating from developing countries is still difficult to trust,
Herbert et.al (2013), despite the urgent need for countries to attract
foreign investment and foreign capital. Therefore, International
Financial Reporting Standard (IFRS) beneficial for developing
countries because it provides them with better -prepared standards
as well as the best quality of financial reports.
On top of all, first the respondents rank there expectation
for positive and negative reason for the implementation of IFRS.
The major positive reasons are IFRS provide transparency,
comparability, enhancing the quality of financial statements and
creating investment opportunity at large for the company. While
lack of knowledge, lack of training, high cost of adoption, Human
psychology (resistance to adopt new things), Institutional
readiness, and difficulties of the application and enforcement
issues are among the negative reasons.
IFRS can minimize information asymmetry between
stakeholders, Board support, covering of both qualitative and
quantitative aspects of accounting and harmonization are the basic
factors to successfully and efficiently adopt IFRS. In addition the
interview result reveals that one of the most important factors that
initiate for the adoption of IFRS is absence of national accounting
standard in Ethiopia and Pressure from international
organizations. Furthermore, the existence of capital market has led
governments to adopt IFRS.
In general, this empirical study has been conducted to
assess the Benefits and Challenges of International Financial
Reporting Standard (IFRS) Transition in Ethiopia. This study
confirmed that, there is growing appreciation of the usefulness of
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IFRS by different companies and stake holders. Successful
implementation of IFRS needs extensive and ongoing support
from professional accountancy associations. However, there is
serious educational, technical and institutional challenges that the
company need to overcome in order to benefit fully from the
adoption of IFRS. Despite all the challenges, most of the
companies successfully adopt IFRS. The result of the survey
compatible with studies made in this area previously by various
researchers such as (Gyasi, 2010), Madawaki (2012), Mohamed,
2014)
4.8. Recommendation
Since these standards are new, complex and unfamiliar,
several training must be done to gain IFRS skills and
knowledge. Also the training should focus on practical
application of IFRS.
 In order to ensure the effective transition of IFRS, there
should be strong management support and corporate
governance established in the organizations. The regulatory
body should make strict follow up in order to insure that the
financial statements are prepared in compliance with
established standards.
 Universities and Colleges should work in this regard and
incorporate the concept of IFRS by making revision in the
accounting curriculum. To have smooth transition in the
country, Human-resources-development program and
mechanisms should be established at national level.
 As there are lack of coherence between existing laws and
IFRS, there should be immediate amendment in Ethiopian law
and practices to have consistency with IFRS.
 Take necessary steps to strengthen capacity of regulators,
professional education and create training center.
 Adequate resources should be put in place to support the
sustainable implementation of IFRS. As a major shift, the
converging process will not be easy and needs considerable
resource and time, good planning, accounting team work,
proper strategy and effective leadership.
 For successful implementation of IFRS, the engagement and
consultation of professional bodies play a great role.
Consequently, these bodies need to be strong and conduct
independent oversight. The accounting and auditing board of
Ethiopia, board of directors, audit committees and senior
management should closely monitor and assist the IFRS
adoption procedures in each company’s and take necessary
action on the problems encountered.
 Currently the implementation is on significant public interest
entity and the implementation process is continued on Small
and medium enterprise. As there are a number of Small and
medium enterprise in Ethiopia, there should be enough
consultative groups available to respond promptly to concern
by users and to provide for their ongoing training.


4.9. Future Research Area
How small and medium scale enterprises adopt and comply
with IFRS tailored for them could also be considered as another
area for future research. Other area where future researchers can
focus is on the financial impact of the adoption of IFRS compared
to GAAP financial statement. Moreover, this study attempted to
focus on Benefits and Challenges of International Financial
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Reporting Standard (IFRS) Transition in Ethiopia. Even though
the research found some important benefits and challenges of
implementing IFRS, the researcher advocates more studies to be
conducted in the area.
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Abstract- This study investigated lecturers’ perception of corrupt
practices in Universities in Cross River State, Nigeria. Four
hypotheses were formulated and survey design adopted for the
study. The population of the study was 2,286 lecturers from the
two Universities while 230 of them were sampled using stratified
random sampling technique. A researcher’s constructed
instrument called Lecturers’ Perception of Corrupt Practices
Questionnaire (LPCPQ) was used for data collection. Data
obtained were subjected to statistical techniques with population
t-test of single mean and independent t-test statistical techniques.
Findings revealed that lecturers’ perception of corrupt practices in
universities is significantly low. The recommendation among
others is that University Management should put measures in
place to promote awareness on the eradication of corrupt practices.
Index Terms- Lecturers; perception; corrupt practices.

I. INTRODUCTION

L

ecturers are employed to perform three basic functions in the
University, namely teaching research and community service.
These functions are supposed to be attained with utmost diligence
and dedication. While discharging the functions they are supposed
to be above board in dealing with the students, other staff and
university management. Any lecturer employed to work in the
University is believed to be sound in knowledge, display of high
level of expertise. Furthermore, they are also expected to stick to
the rules and regulations guiding the university operations. The
essence of this is to produce high level manpower who are
impeccable, resilient and well equipped with skills and attitudes to
influence positively their personal growth and development and
that of their society. It is only in this that it can be guaranteed that
highly responsible citizens are produced by the universities.
University is a citadel of learning for producing graduates with
sound knowledge with academic integrity and not with academic
dishonesty.
Along these lines however, lecturers tend to have deviated
from their supposed calling of duty to uphold the tenants of
University education and have resorted to unwholesome and
undesirable practices-white discharging their responsibilities as
such, they no longer uphold the moral fiber required of a molder
of character and destinies what seems to trending among them is
how to make it big overnight. Cutting corners and bending rules
are regardeds as normal and acceptable practices. Corruption
makes no meaning to them.

In the discharging of their responsibilities they have been
observed to be neck-deep in various acts of corruption such as
extortion, examination malpractices, manipulation of results,
plagiarism, put my name syndrome, nepotism, bribery, sexual
harassment, forcing students to buy textbooks over use of power
poor attitude to work. Wawo (2015) says that one of the major
problems facing Nigeria is how to exterminate corruption in the
country to improve the global perception on her. Hallack and
Poison (2007) assert that corruption and corrupt practices “pose a
threat to the successful achievement of national educational goals.
Corruption has the tendency to dwindle the resource available to
educational institutions, limit access to education and reduce
quality of services offered by the institution”. So wide spread are
these acts of corruption that they have instilled in students
lacadesicals attitude towards learning, to the extent that students
see hard work as anathema to their personal wellbeing. Shelhey
(2003) opines that corruption in academic institutions has the
tendency to reduce the ethical values of students. When students
realize that personal success depends not on personal effort or
performance but on extortion, bribery, favouritism, nepotism, they
would then, develop unethical behavior which can be passed on to
the next generation. Accordingly, lecturers believed that putting in
their best in their work no longer pay. This issue is exacerbated by
the poor condition of services they are exposed to. Therefore, they
believed that what cannot be gained to rule through dedication and
commitment can be gained through involvement in acts of
corruption.
This has not gone down well with university education as
it seems to be the looser. Today quality education has been
sacrificed on the altar of mediocrity to the extent that the university
products hardly express themselves effectively. Even at that, some
lecturers are products of these abnormalize that having gotten their
qualification through short cut are also producing students through
the same means. So what goes round turns round having ex-ranged
acts of corruption in universities they can believed as conducts or
behavioral pattern that work against established norms involved in
by individuals (lecturers) for personal gain.
Fasokun (2010) sees corruption as a behavior which
exploits human persons, disdainfully uses men and women for
selfish interests. The person who exhibits such a behavior gains at
the detriment of the other. Transparency international (2016)
defined corruption as the abuse of entrusted power or office for
private gain. Nwanze (2012) identified some offshoots of
corruption. They include bribery, nepotism, misappropriation,
fraud and embezzlement: others are extortion, sexual harassment
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favoritism, over use of power and plagiarism. Some of the causes
of corruption – weak intuitional enforcement framework, lack of
ethical standards in governments business, poor rewards system
and extended family.
Perception on the other hand is seen as one’s opinion or
feelings towards a particular thing. Essence therefore, lectures
perception of corrupt practices has to do with their opinion or
feelings which shape their conduct or involvement. Corrupt
practices do not exist on their own, they are promoted by lecturers
which as a result of personal gain have perpetuated them not
minding their deleterious consequences on students learning,
achievement of university goals and objectives and societal
wellbeing. This therefore, has call to question the type of
education the universities are handling over to students. Having
observed the dangerous consequences these corrupt practice are
exerting on the integrity of university education, it has become
imperative to examine lecturers’ perception of these maladies
which may inform their level of involvement, hence the need for
this investigation.

II. STATEMENT OF THE PROBLEM
Corrupt practices have raised a lot of challenges issues in
university education to the extent that it is almost becoming
difficult among stake holders to have faith in university education
and their products. They have threatened to destroy the very fabric
of university education having permeated all aspects ranging from
staff, facilities, programmes and the administration. However, its
manifestation has been so glaring that it is now more or less an
integral part of university system. Some of such practices are
extortion, examination malpractices, manipulation of results,
plagiarism, put my name syndrome, nepotism, bribery, sexual
harassment, forcing students to buy textbook academic
dishonesty, over use of power.
Basically, it is regarded as normal way of doing business
in institutions and a way of life which almost everybody has
welcomed and embraced. Despite this posturing, it is yet to be
established research wise how lecturers perceive it. Measures had
been taken such as establishment of servicom and other measures
at the department, faculty and institution put in place to sanction
perpetrators, yet it continue to sanction giving this back drop the
problem is how do lecturers perceive corrupt practice in
universities.
Hypothesis
1. Lecturers perception of corrupt practices in universities
is not significantly low.
2. Federal university lecturers do not differ significantly
with those in state universities in their perception of
corrupt practices.
3. Senior universities do not differ significantly with the
junior lecturers in their perception of corrupt practices.
4. Lecturers’ university affiliation has no significance
influence on their perception of corrupt practices.
In a study carried out by Seniwoliba J. A. and Boahen B.
E. (2013) on the manifestation of corruption in higher education.
The role of the University administrator. It said that corruption has
infiltrated into the higher education system in different forms and
dimensions. The study adopted a number of qualitative research
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methods to elicit the results. It reviewed the issues of corruption
based on idealism, rational choice and anomie. Two major sources
of corruption were identified (administrative and academic) in
higher education in Ghana. However, manifest in different forms
such as through admission, procurement, leadership influence
recruitment, promotion/appointment, academic dishonesty,
cheating, leaking examination papers, plagiarism, favoritism and
many more. It was revealed that corruption was found almost
everywhere, it does not only occur in poor or developing countries
but also in developed countries. It was recommended that the
government should put in place national institutions to take care
of the unemployed, aged and destitute and close the gap in salary.
Kuranchie, Twene, Mensa and Arthur (2015) conducted a research
on the perceived corrupt practices of academics: what conditions
promote them? The study was motivated by the paucity of
information on where the alleged practice emanates from and the
conditions in academic institution perceived to be promoting the
practice. The cross sectional survey utilized students from two
universities in Ghana. Questionnaire was the main research
instrument used for the data gathering. The instrument validated
through peer review and pilot testing and the data was analyzed
using SPSS version 20. The study disclosed that favoritism,
nepotism and examination malpractices to be the major forms that
corruption of academics takes tin the institutions and the majority
of the respondents perceived staff to be the initiators of the acts. It
was also revealed that fear of victimization, fear of school
authority and bureaucracy in dealing with such issues are some
conditions that promote the perpetuation of the acts in the
institutions. It was recommended that enactment and enforcement
of codes of conduct in the institutions to ensure high ethical
standards.
Another work was conducted by Daniel (2015) on the
identifiable corrupt practices among staff and students of
secondary schools Delta State of Nigeria. Survey research was
conducted to ascertain the corrupt practices and to catalogue the
evils which corruption has done to secondary education. Staff and
students were randomly selected as respondents to a validated
research open-ended questionnaire designed for the investigation.
Result revealed that there are several corrupt practice in secondary
schools, the most frightening one being examination malpractice
and others like cultism, sexual immortality, bribe to pass
examination, stealing and cheating, drug abuse, fighting their
tutors, and truancy.
Another aspect of corrupt practices is academic dishonesty
including plagiarism and put my name syndrome. Bretag (2013)
said that academic integrity encompasses the fire values of
honesty, trust, respect, fairness and responsibilities. This demands
that teaching, research and learning are conducted honesty and
fairly by staff and students. The negation of academic integrity
include plagiarism, cheating unauthorized collaboration, the theft
of others’ work, paying for assignment from the internet, the
falsification of data, misrepresentation of records, fraudulent
publishing and other actions that undermine the integrity of
scholarship and research.
Heyneman, Anderson and Nuralyeva (2007) conducted a
research on the relationship between corruption and educational
outcomes in 50 countries. The investigation revealed that
corruption is negatively associated with educational outcomes.
Corruption in education explored by leach (2013) is sexual
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violence in schools. Majority of teachers were proud of their
profession, a small proportion of them were involved in sexual
misconduct like “heterosexual behaviours with male perpetrators
targeting female victims and homosexuality in single-sex schools.
And in tertiary institutions, female staff are often harassed by male
colleagues and sometime by daring mal students.

III. RESEARCH METHOD
This study was conducted in Cross River State, Nigeria.
The state is located in south-south geopolitical zone of Nigeria and
it is one of the sates that make up the oil-rich Niger Delta Region.
The states political and economic capital is Calabar. It has two
public universities. The study adopted survey research design. The
population of the study was 2,286 lectures from university of
Calabar and Cross River University of Technology respectively.
Stratified random sampling technique was used to draw 230
lectures. A breakdown of the sample size indicated 150 were from
University of Calabar while 80 were from Cross River University
of Technology altogether about 10 percent of the entire
population. In the course of sampling, there was an equal
representation of male and female lectures. A researcher’s
constructed instruments titled “Lecturers Perception of Corrupt
Practices Questionnaire”. (LPCPQ) was used to collect data. The
instrument has two section A and B. section A was for
demographic variables while section B had 40 items with 5 point
rating scale, 4 of which measured each of the 10 variables isolated
for the study. Validity of the instrument was established by experts
in measurement and evaluation. Reliability of the instrument was
conducted using Cronbach Alpha method which yielded a
coefficient index of .82, a confirmation that the instrument is
reliable enough for use in achieving the study’s objectives. Data
obtained were subjected to statistical analysis using population ttest of single mean and independent t-test statistical analysis.
Results obtained were presented in the tables.

IV. RESULTS
Hypothesis one: Lecturers’ perception of corrupt
practices in universities is not significantly low. The only variable
is lecturers’ perception of corrupt practices. Population t-test of
single mean was used to analyze the data obtained. Summaries of
the result are presented in Table 1.
Table 1: Summaries of population t-test of single mean
lecturers’ perception of corrupt practices in Universities.
N = 230
Variables
X
U
SD
t-value
Extortion
13.23 12.00 3.75
61.518
Examination
12.63 12.00 3.40
64.421
malpractice
Manipulation of results 12.90 12.00 3.56
62.832
Plagiarism
12.95 12.00 3.58
62.620
Put my name syndrome 12.35 12.00 3.45
62.004
Nepotism
12.66 12.00 3.81
57.494
Bribery
13.32 12.00 4.08
56.546
Sexual harassment
12.62 12.00 3.69
59.215
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Forcing
to
buy 13.03 12.00 3.50
64.473
textbook
Over use of power
12.59 12.00 3.72
61.518
Significant at 0.05, df = 229, critical t-value = 1.968.
Results presented in Table 1 revealed that the calculated t-value
obtained was found to be higher than the critical t-value at 0.05
level of significance and 229 degree of freedom. On the basis of
these findings, the null hypothesis is rejected, meaning that
lecturers’ perception of corrupt practices in universities is
significantly low. It is clearly revealed that the observed mean X
in all ramification was found to be higher than the assured mean
value of 12.00 statistical comparism of the 2 mean (X) results
yielded a significant result.
Hypothesis two
Gender has no significant influence on the lecturers’
perception of corrupt practices in universities. Independent t-test
statistical analysis was used to compare the mean scores obtained
from the two groups. Summaries of the result are presented in
Table 2.
Table 2:
Variables

Male = 115
X
SD
13.17 3.40
12.95 3.43

Female = 115
X
SD
13.02 3.67
12.48 3.96

Extortion
Examination
malpractice
Manipulation of 12.85 3.66 12.51 3.57
results
Plagiarism
12.75 3.22 12.96 3.71
Put my name 12.35 3.40 12.75 3.71
syndrome
Nepotism
12.85 3.
12.36 3.51
Bribery
12.05 3.56 13.13 4.22
Sexual
12.50 3.58 12.86 3.64
harassment
Forcing to buy 13.51 3.94 12.85 3.69
textbook
Over use of power 12.95 3.43 12.85 3.64
Not Significant at 0.05, df = 229, critical t-value = 1.968.

tvalue
.806
.817
.814
.611
.578
.603
.728
.631
.611
.464

Results presented in Table 2 revealed that the calculate tvalues obtained were found to be lower when compared with the
critical t-value at 0.05 significance and 228 degree of freedom. On
the basis of this finding, the null hypothesis is not rejected,
meaning that gender has no significant influence on the lecturers’
perception of corrupt practices in universities.
Hypothesis three
Senior university lecturers do not differ significantly with
junior lecturers in the perception of corrupt practices.
Table 3: Summaries of independent t-test statistical analysis
of influence of senior and junior lecturers’ perception of
corrupt practices in universities.
Variables
Extortion

Senior = 115
X
SD
12.86 3.66

Junior = 115
X
SD
12.60 4.03

tvalue
2.210
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Examination
malpractice
Manipulation of
results
Plagiarism
Put my name
syndrome
Nepotism
Bribery
Sexual
harassment
Forcing to buy
textbook
Over use of power

12.90

3.72

12.28

3.41

2.376

12.32

3.40

12.49

3.26

2.406

12.35
13.08

3.45
3.89

12.52
11.82

2.76
3.01

2.697
2.289

12.96
13.58
13.12

3.62
3.88
3.58

12.52
11.85
12.74

3.41
3.34
3.02

2.462
2.341
2.483

12.46

3.66

12.14

2.97

2.406

13.08

3.75

12.48

3.20

2.346

Not Significant at 0.05, df = 229, critical t-value = 1.968.
Results presented in Table 3 showed that the calculated tvalues obtained were found to be higher than the critical t-value of
0.05 level of significance and 228 degree of freedom. On the basis
of these findings, the null hypothesis is rejected, meaning that
senior universities lecturers differ significantly in their university
lecturers.
Hypothesis four
Lecturers’ university affiliation has no significantly on
their perception of corrupt practices. The independent variable is
lecturers’ university affiliation while the dependent variable is
their perception of corrupt practices. Independent t-test statistical
analysis was used to compare the mean scores from the two
groups. Summaries of the results are presented in Table 4.
Table 4: Summaries of independent t-test statistical analysis
of influence of lecturers’ university affiliation perception of
corrupt practices in universities.
Variables
Extortion
Examination
malpractice
Manipulation of
results
Plagiarism
Put my name
syndrome
Nepotism
Bribery
Sexual
harassment
Forcing to buy
textbook
Over use of power

Senior = 115
X
SD
12.26 3.46
12.30 3.32

Junior = 115
X
SD
12.36 3.51
12.48 3.96

tvalue
.806
.742

12.48

3.78

12.33

3.51

.817

12.95
13.60

3.27
3.46

12.84
11.95

2.88
3.43

.961
.611

12.35
13.08
13.06

3.78
3.48
3.32

12.38
11.84
12.56

3.78
3.46
3.40

.678
.581
.942

12.84

3.66

12.66

2.36

.646

13.46

3.72

12.46

3.64

.804

Not Significant at 0.05, df = 228, critical t-value = 1.968.
Results as presented in table 4 revealed that the calculated
t-values obtained were found t be lower when compared with the
critical t-value at 0.05 level of significance and 228 degree of
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freedom. On the basis of this finding, the null hypothesis is not
rejected, meaning that lecturers’ university affiliation has no
significant influence on their perception of corrupt practices.

V. DISCUSSION OF FINDINGS
Results of hypothesis one indicated that lecturers’
perception of corrupt practices in universities is significantly low.
This necessitated the rejection of the null hypothesis. The findings
show that the way university lecturers see, feel and view corrupt
practices is significantly low. This shows that they don’t view it
high, which means that their participation or involvement in it is
equally and likely to be low. These findings are contrary to the
widely held view about lecturers and corrupt practices. As average
Nigerian believed that lecturers are neck deep into society even
though this is a widely held opinion or view, it is not true as this
findings has contradicted it. It therefore followed that opinion may
beheld by people which may not necessarily be true. The findings
is in line with Seniwoliba and Boahen (2015) that corruption was
found almost everywhere. It does not only occur in poor or
developing countries but also in developed countries.
Gender has no significance on the lecturers’ perception of
corrupt practices in universities. The result indicated that male and
female lecturers perceived that corrupt practices the same way.
This means that they do not differ in their views of corrupt
practices in universities. The reason for this finding may be that
lecturers irrespective of their gender work in the same
environment exposed to the same condition of service and live in
the same environment with either members of the society, the
result does not agree with previous findings like Dimkpa (2011)
that corruption exists more in male than female lecturers, meaning
that women are less corrupt than male.
Senior academics staff do not differ significantly in their
perception of corrupt practices. The hypothesis was rejected which
means that they differ in their perception. Results of this
hypothesis indicated that academic staff differ in their opinion
from that of their junior counterparts. It therefore means that, they
don’t look at it the same way. Senior academic staff may perceive
corrupt practices negatively while their junior counterparts may
have a different opinon. This finding may be explained the angle
that most of them grow up when corrupt practices have and
permeated or influenced society as a way of life. That upbringing
may have contributed to the having a negative perception on
corrupt practices. On the other way round, most junior academic
staff were born when corruption has permeated Nigerian society
in such a way that it is a normal way of life. As a result, there is
tendency that the class of academic staff might be favourably
disposed towards corrupt practices.
Lecturers’ university affiliation has no significant
influence on their perception of corrupt practices. This means that
the way federal university lecturer view corrupt practices is not
different from lecturers in the stat owned university. This findings
is not surprising because the two categories of lecturers are
exposed to the same society where corrupt practices. Even though
corrupt practices permeated the society, there are individuals who
abhor them. In this case, such individuals may not perceive it
positively. Furthermore, from this finding there is the tendency
that where lecturers from federal university perceive negatively,
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their state university counterparts may likely follow suit. The same
is applicable to positive perception.

VI. CONCLUSION
This paper investigated lecturers’ perception of corrupt
practices in universities in Cross River State, Nigeria. It was
revealed that their perception is significantly low which implies
that university lecturers’ involvement or participation in corrupt
practices is equally low. It was also concluded that gender and
university affiliation do not influence lecturers perception of
corrupt practices. There is a significant difference between the
academic staff and their junior counterparts in their perception of
corrupt practices in the university.

VII. RECOMMENDATIONS
University management should put measures in place to
promote awareness on the eradication of corrupt practices.
Federal and state government should revisit lecturers’
condition of service and equip universities to standard.
University management should promote mentoring for the
senior academic staff to help to help the junior to live up to
expectation in universities.
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