
March 2014  
Online Print Version  

 
International Journal of Scientific 
and Research Publications  
 
 
 
 
  
 
 

Print Version, Volume 4, Issue 3  

March  2013 Edition  
 ISSN 2250-3153 

 
 
 
 
 
 
 
 
 
IJSRP 
www.ijsrp.org  

 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      1 

ISSN 2250-3153  

www.ijsrp.org  

 

International Journal of Scientific and Research Publications 
 

GENERAL INFORMAION:  

IJSRP, International Journal of Scientific and Research Publications publish monthly journal under ISSN 

2250-3153. 

 

ONLINE VERSION  

http://www.ijsrp.org/e-journal.html 

 

PRINT VERSION 

http://www.ijsrp.org/print-journal.html 

 

 

All the respective authors are the sole owner and responsible of published research and research papers 

are published after full consent of respective author or co-author(s). 

For any discussion on research subject or research matter, the reader should directly contact to 

undersigned authors. 

 

 

COPYRIGHT  

Copyright©2014 IJSRP.ORG 

 

All Rights Reserved. No part of this publication may be reproduced, stored in a retrieval system, or 

transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, scanning or 

otherwise, except as described below, without the permission in writing of the Publisher. 

Copying of articles is not permitted except for personal and internal use, to the extent permitted by 

national copyright law, or under the terms of a license issued by the national Reproduction Rights 

Organization. 

 

All the published research can be referenced by readers/scholars/researchers in their further research with 

proper citation given to original authors.  

 

 

DISCLAIMER  

Statements and opinions expressed in the published papers are those of the individual contributors and not 

the statements and opinion of IJSRP. We assumes no responsibility or liability for any damage or injury 

to persons or property arising out of the use of any materials, instructions, methods or ideas contained 

herein. We expressly disclaim any implied warranties of merchantability or fitness for a particular 

purpose. If expert assistance is required, the services of a competent professional person should be sought. 

 

 

Contact Information:  

Editor: editor@ijsrp.org 

Website: http://www.ijsrp.org 

 

 
 

 

http://www.ijsrp.org/e-journal.html
http://www.ijsrp.org/print-journal.html
mailto:editor@ijsrp.org
http://www.ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      2 

ISSN 2250-3153  

www.ijsrp.org  

Table of Contents 
 

Towards the alignment of business and IT in insurance company ......................................................................... 8 
D. Krstajiiĺ

1
, R. Cvetkoviĺ

2
, M. Majstoroviĺ

3
 ........................................................................................ 8 

Dominant Malaria Risk Factors in Keerom Papua, Indonesia: A Prospective Cohort Study Analyzed by 

Multivariate Logistic Regression .......................................................................................................................... 15 
Bernardus Sandjaja

1
, Nur Nasry Noor

1
, A Arsunan Arsin

1
 and Armyn Nurdin

2
 ........................... 15 

English Vocabulary Learning Strategies Employed by Thai Tertiary-Levels Students with Different Genders 

and Levels of Vocabulary Proficiency .................................................................................................................. 22 
Nathaya Boonkongsaen*, Channarong Intaraprasert** .................................................................... 22 

Monitoring the Biomass Production in Two Venerid Clams ............................................................................... 31 
Ampili,M  .................................................................................................................................................. 31 

Evaluation of the Vegetative and Yield Performances of Groundnut (Arachis hypogaea) Varieties Samnut 10 

and Samnut 20 Treated with Sodium Azide ......................................................................................................... 39 

Animasaun, D. A.
1
, Oyedeji, S.

1
, Azeez, M. A.

2
 and Onasanya, A. O

1
 ............................................... 39 

Mortality Pattern of Preterm Infants and Etiological Factors of Preterm Births in Rural Tertiary Care Center: A 

Retrospective Study .............................................................................................................................................. 49 

Chowdareddy N
1
, Anil  Kumar Y.C

1
, Arun Thomas

2
, UshaDeepthi K

2
, Ravichander

3
 ................... 49 

Recurrent Cholestatic Jaundice ï Think beyond Viral Hepatitis .......................................................................... 51 

Anil  Kumar Y.C
1
, N. Chowdareddy

1
, Ravichander B

2
 ....................................................................... 51 

Hydrodynamics Studies of Gas-Solid Fluidization in Non Cylindrical Conduits for Spherical and Non-Spherical 

Particles -A review ................................................................................................................................................ 54 

R.K.Padhi
*
, Y.K.Mohanty

*
, G.K.Roy

*
, B.Sarangi

**
 ............................................................................ 54 

Pure Testicular Teratoma Presenting as a Metastatic Germ Cell Tumor ............................................................. 62 

Ranjini Kudva
*
, Annappa Kudva

**
 ....................................................................................................... 62 

The Concept of Time Lost - New Equation of State ............................................................................................ 66 

Padiga Chandrasekhar Reddy ............................................................................................................... 66 
Decentralization from Below: A Case Study of Nagaland, India ......................................................................... 70 

Robert Angkang Shimray ...................................................................................................................... 70 
Seasonal Incidence and Relation to Weather Parameters of Aphid and their Natural Enemies on Okra ............. 76 

Nisha Shukla ............................................................................................................................................ 76 

In-vitro activity of Cefotaxime in the Era of Antimicrobial Resistance ............................................................... 79 
Soma Sarkar

*
, Mallika Sengupta

**
, Puranjay Saha

***
, Manideepa SenGupta

*
 ................................ 79 

Appraisal of Effect of Training on Biomedical Waste Management in Healthcare Facility: An Analytical Study

 .............................................................................................................................................................................. 84 
Shishir Basarkar  ..................................................................................................................................... 84 

Measuring and Comparing the Efficiency of Dhaka Stock Exchange and Chittagong Stock Exchange ............. 90 
Tarun Kanti Bose *, Md. Reaz Uddin **, Md. Wahidul Islam ***  ................................................... 90 

A appraisal paper on Breadth-first search, Depth-first search and Red black tree ............................................. 104 
Ms. Avinash Kaur

*
, Ms. Purva Sharma

**
, Ms.Apurva Verma

**
 ...................................................... 104 

Exponential ï Log Logistic Additive Failure Rate Model ................................................................................. 107 

K.Rosaiah
1
, K.Maruthi Nagarjuna

2
, D.C.U.Siva Kumar

3
, B.Srinivasa Rao

4
 ................................. 107 

The Quintic Trigonometric Bézier Curve with single Shape Parameter ............................................................ 112 
Mridula Dube

1
, Bharti Yadav

2
 ............................................................................................................ 112 

Chanting: A Therapeutic Treatment for Sports Competitive Anxiety ................................................................ 116 
Tarun Routhan

1
 and Dr Saryu Ruhela

2
 ............................................................................................. 116 

Environmental Sustainability through Green Supply chain management practices among Indian Manufacturing 

Firms with special reference to Tamilnadu ......................................................................................................... 121 
B.L.Lakshmi Meera

 *
, Dr.P.Chitramani

 **
.......................................................................................... 121 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      3 

ISSN 2250-3153  

www.ijsrp.org  

Trading in the Foreign Exchange Market (Forex): A Study on Purchase Intention ........................................... 129 
Masoud Nassimi

1
, Yasha SazmandAsfaranjan*

1
, Alireza Keshvarsima

2
, Fatemeh Baradari

2
 ..... 129 

Consumer Perceptions of Food Franchise: A Study of McDonaldôs and KFC .................................................. 139 
CMA (Dr.) Kinnarry Thakkar

 *
, Mrunmayee R.Thatte

 **
 ................................................................ 139 

ON GENERALIZED PSEUDO-PROJECTIVE -RECURRENT -CONTACT METRIC 

MANIFOLD ....................................................................................................................................................... 144 
Impact of Chemathoate Nutritional Index of Freshwater Fish, Cyprinus Carpio .............................................. 152 

S. Janardana Reddy .............................................................................................................................. 152 
BER Performance of ñOFDM-IDMAò Comparison to OFDM for Femtocell ................................................... 156 

Sandeep Kumar Dwivedi, Vaibhav Purwar, Sanjiv Mishra ............................................................. 156 
Measures to combat Malaria in colonial Mysore ................................................................................................ 161 

Dr. Thriveni  ........................................................................................................................................... 161 

Study of the red algae growth Gracilaria multipartita (Clemente) Harvey (Rhodophyceae, Gracilariales) of the 

Moroccan Atlantic coast ..................................................................................................................................... 164 

Hanif Noura
*
, Chair Mohammed

*
, Chbani Idrissi Mostapha

**
, Naoki Tojo

***
 .............................. 164 

Application of algebra in Peterson Graph ........................................................................................................... 170 
G. Nirmala

*
 M. Murugan

**
 .................................................................................................................. 170 

Mucormycosis of Intestine in an Immunocompetent Individual ........................................................................ 175 

Ranjini Kudva
*
, Annappa Kudva

**
 ..................................................................................................... 175 

Standard of Living of the Indian Origin Tamils in the Sri Lankan Estate sector ............................................... 178 

Miss. Duraisamy Kowsalya .................................................................................................................. 178 
Sublethal effects of phenolic compounds on biochemical, histological and ionoregulatory parameters in a 

tropical teleost fish Oreochromis mossambicus (Peters) .................................................................................... 184 

Remya Varadarajan, Hari Sankar H .S, Jisha Jose and Babu Philip .............................................. 184 
Land Suitability Analysis for Sustainable Agricultural Land Use Planning in Bulandshahr District of Uttar 

Pradesh ................................................................................................................................................................ 196 
Dr. Mohammad Shah Nawaz Khan

1
, Prof.  Mohd. Mazhar Ali Khan

2
........................................... 196 

Cold Agglutinins associated with Plasmodium falciparum malaria: A case report ........................................... 207 
Deepak Nayak M.

1
, Sushma V. Belurkar

2
, Chethan Manohar

3
, U. Shashikiran

4
 .......................... 207 

Acute Erythroid Leukemia ï A Hematological review of 5 cases in a tertiary care centre ................................ 210 

Deepak Nayak M.
*
, Chethan Manohar

*
, Sushma V.Belurkar

*
, Nidhi Rai

*
, Niveditha Suvarna

**
, 

Ruchee Khanna
*
 .................................................................................................................................... 210 

Web Forum Crawling ......................................................................................................................................... 215 
R.Priya, Ms.S.Dhanalakshmi, S.Priyadharshini ................................................................................ 215 

Biochemical Changes (Reducing Sugar) in Different Mango and Papaya Fruits Varieties Due to Post Harvest 

Fungi. (M.S) India .............................................................................................................................................. 218 
Rajmane S. D. and Korekar S. L. ........................................................................................................ 218 

Efficacy of some selected botanical extracts against the Cotton mealybug Phenacoccus solenopsis (Tinsley) 

(Hemiptera: Pseudococcidae) ............................................................................................................................. 221 

M.Prishanthini and M.Vinobaba  ........................................................................................................ 221 
Data mining plays a key role in soil data analysis of Warangal region .............................................................. 228 

Velide Phani kumar
*
 and Lakshmi Velide

**
 ....................................................................................... 228 

Supply Chain Analysis of Cardamom in Kerala ................................................................................................. 231 
Dr. M. SHAHUL HAMEEDU  ............................................................................................................. 231 

A Highly Secure Skin Tone Based Optimal Parity Assignment Steganographic Scheme Using Double Density 

Discrete Wavelet Transform ............................................................................................................................... 238 

S.Shanmugasundaram
 *
 ........................................................................................................................ 238 

 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      4 

ISSN 2250-3153  

www.ijsrp.org  

IPROB ï EMERGENCY APPLICATION FOR WOMEN ............................................................................... 245 
Mr. MAGESH KUMAR.S

1
, Mr.RAJ KUMAR.M

2
 ........................................................................... 245 

Usage of alternative fuel in boiler for cost reduction in a chemical industry ..................................................... 248 
Clement Tom Scaria

*
, Alvin Thariyath

**
 ........................................................................................... 248 

Total concentration and bioavailability of lead in urban sewage sludge: Test case inthe WWTP of the city of 

Dolores Hidalgo, México .................................................................................................................................... 252 

María del Refugio González Ponce
*
, José de Jesús Nezahualcóyotl Segoviano Garfias

*
, José Miguel 

García Guzmán
*
, Francisco Javier Ortega Herrera

*
 ........................................................................ 252 

The Role of Spermatheca in Ovarian Maturation of the Fiddler Crab, UCA TRIANGULARIS BENGALI 

(CRANE, 1975) .................................................................................................................................................. 259 
R. Krishnapriya, Dr. M. Padmaja ....................................................................................................... 259 

Agro-botanical Characterization of some released F1 hybrids in rice (Oryza sativa L.) ................................... 263 

Pritam Das
1
, Biswarup Mukherjee

1
, Chand Kumar Santra

2
, Suparna Gupta

2
 and Tapash 

Dasgupta 
3
 .............................................................................................................................................. 263 

Laboratory Evaluation of Fipronil on Biological, Parameters, Gut Microflora and Physiology of Eudrilus 

Eugeniae .............................................................................................................................................................. 271 
S. G. Salokhe

1
, H.V.Sonawane

2
, S. G. Deshpande

3
 ............................................................................ 271 

Oral Iron Therapy in Anaemic and Non Anaemic Pregnant Women ................................................................. 277 
Dr.P.Satyanarayana

1
, C.Manaswi

2
, P.Kalyani

3
 ................................................................................. 277 

Studies on Economic Viability of Weed Management Practices in Zero Till Sown Rice Fallow Black gram 

(Vigna mungo L.) ................................................................................................................................................ 281 
K. Sasikala*, S N M R Boopathi**, P Ashok***  ............................................................................... 281 

Collaborative Anti Spam Technique to Detect Spam Mails in E-Mails ............................................................. 286 
Mrs.Latha.K 

*
, Nivedha.P 

**
, Menagagandhi.G 

**
, Ramya.T 

**
 ....................................................... 286 

Indigenous system of Paddy cultivation in Terrace and Jhum fields among the Nagas of Nagaland ........... Error! 

Bookmark not defined. 

Longshibeni N Kithan.............................................................................. Error! Bookmark not defined.  
A Survey on Wireless Body Area Network ........................................................................................................ 295 

1
Emmanuel Davies, 

2
Kola Sanjay, 

3
J.Mohana ................................................................................... 295 

Physico-Chemical Characterization of farmland Soil used in some villages of Lunawada Taluka. Dist : 

Mahisagar (Gujarat) India ................................................................................................................................... 302 

Swanti.A.Jain, M.S.Jagtap, K.P.Patel ................................................................................................. 302 
Spontaneous Pneumothorax in a Term Neonate ï A case Report ...................................................................... 307 

P Karthikeyan, M Sathyamoorthy, P.Paramanandam, Saravana Bhavan, A Prema, M Poornima

................................................................................................................................................................. 307 

Emperical Analysis on Determinants of Non-Profitability Margins: A Case of Telkom Kenya in the 

Telecommunications Industry ............................................................................................................................. 310 
Margaret Oloko, Enos Bernabas Anene, Patrick Gitonga Kiara, Irene Kathambi ....................... 310 

Personality Traits Influence on Usage of Health Informatics System: Kenyaôs Case ........................................ 313 

Cyrus ABANTI
 *
,  Miph MUSOKE 

**
 And Gilbert MAIGA

***
 ........................................................ 313 

ANALYSIS AND DETECTION OF HAEMORRHAGES     AND EXUDATES IN RETINAL IMAGES .... 322 
L.R.SUDHA *, S.THIRUPURASUNDARI   **  ................................................................................. 322 

Pectinase enzyme producing Microorganisms ................................................................................................... 329 
1
Priya V and 

2
Sashi V ........................................................................................................................... 329 

Factors Influencing Employee centric performance in Industries: Lessons in Human Resource Management 332 
Dr Parveen Prasad ................................................................................................................................ 332 

Two New Additions of Peristylus BL. to the Orchid Flora of Manipur, India ................................................... 338 
K. Chowlu, Y. Nanda, A. Nageswara Rao and S. P. Vij .................................................................... 338 

Automation of Material Handling with Bucket Elevator and Belt Conveyor .................................................... 342 
Ghazi Abu Taher

1
, Yousuf Howlader

2
, Md. Asheke Rabbi

3
, Fahim Ahmed Touqir

4
 .................... 342 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      5 

ISSN 2250-3153  

www.ijsrp.org  

A Review on Food and Beverages Advertisements on Television aimed at Children ....................................... 353 
Shamini Prathapan*, Kumudu Wijewardena*, R.Prathapan**  ..................................................... 353 

An Appraisal to Overhaul Database Security Configurations ............................................................................ 357 
Vamsi Krishna Myalapalli  ................................................................................................................... 357 

Profitability and Health Risk Estimation of Rice Cultivation under Wastewater Irrigation from Natural Drainage

 ............................................................................................................................................................................ 361 

Arti Yadav*, Pawan Kumar Yadav,  Shalini Srivastava*, Pramod Kumar Singh*, Vandana 

Srivastava* and D. N. Shukla* ............................................................................................................ 361 
Efficacy of Parasight F Test in Diagnosis of Falciparum Malaria ..................................................................... 368 

Dr. Prarthana Karumbaiah. K
*
, Dr. Prasad S. M

**
, Dr. Jyotirmanju C. S

***
 ................................ 368 

Gender Risk Profile In Acute Myocardial Infarction- A Prospective Study in Indian Population .................... 371 

Rohit Kumar Srivastava
*
, Sunita Tiwari

*
, Pratibha Singh

***
, Aniket Puri

**
, Gaurav Chaudhary

**
, 

Wahid Ali
***

 Arti Verma
*
 ..................................................................................................................... 371 

An SKR Tree Based Ranking Dominated Location with Circular Safe Zone .................................................... 374 

Preethi.D, Priya.J, Shanthini.B............................................................................................................ 374 
Influence of Taungya Agroforestry System on Diversity of Native Woody Species and Soil Physico-Chemical 

Properties in Nigeria ........................................................................................................................................... 384 
1
Akinbisoye, O. S., 

2
Oke, S. O., 

1
Adebola, S. I. and 

1
Mokwenye, A. I .............................................. 384 

1
Institute of Ecology and Environmental Studies, Faculty of Science, Obafemi Awolowo University, Ile-

Ife, Osun State, Nigeria ........................................................................................................................... 384 
Enhancing Communication Skills through Mini Projects in Engineering Education Using Audio-Visual Aids -A 

Study ................................................................................................................................................................... 399 

S. M. Jyothirmayee
*
, Dr. P. Eliah

**
, Dr. K. Madhavi Reddy

**
 ......................................................... 399 

Agripreneurship Development as a Tool to Upliftment of Agriculture .............................................................. 404 

Shoji Lal Bairwa , Kerobim Lakra, S. Kushwaha , L. K. Meena and Pravin Kumar ................... 404 
LOW-POWER AND LOW-AREA ADAPTIVE FIR FILTER BASED ON DISTRIBUTED ARITHMETIC 

AND LMS ALGORITHM .................................................................................................................................. 408 
K.JEBIN ROY*, R.RAMYA** ............................................................................................................ 408 

Spawning aggregation of Melibe viridis Kellart (1858) from Gulf of Kachchh ï Western India ...................... 415 
Dishant Parasharya

1
, Bhavik Patel

2
 .................................................................................................... 415 

Significance and prevalence of Tamoxifen related endometrial changes in patients of carcinoma breast ........ 420 
1
Marcus S.  MD, DNB., 

2 Mahajan MK.  MD, MNAMS, 
3
Grover S.  MD, DNB, DGO, 

4
Sachdev 

J. MD, 
5
Jeyaraj P. MD, 

6
Mukhopadhyay S. MD ............................................................................... 420 

Speciation of Candida Species Isolated From Clinical Specimens by Using Chrom Agar and Conventional 

Methods .............................................................................................................................................................. 426 

L. Sumitra Devi, Megha Maheshwari ................................................................................................. 426 
Changing Current Scenario of Rice-Wheat System in Indo-Gangetic Plain Region of India ............................ 431 

Avadhesh Kumar Koshal ..................................................................................................................... 431 
Preparations and Photochemical uses of Cadmium Selenide Thin Films .......................................................... 444 

Dr.C P Sawant
*
 Prof.Ashok . D Jadhav

**
 ........................................................................................... 444 

Study of effective management of sand in foundry ............................................................................................ 451 
Richard Geo

*
, Elias George

**
 ............................................................................................................... 451 

Emerging role of Recruitment Process Outsourcing in MNCs........................................................................... 457 
Aishvarya Bansal .................................................................................................................................. 457 

Emotional, Social and Educational Adjustment of Visually Handicapped Students of Special Schools students

 ............................................................................................................................................................................ 460 
Dr. Satish Gill  ........................................................................................................................................ 460 

Performance Analysis of High Pass Filter and Band Pass Filter Using DGS .................................................... 464 
Govind Singh Thakur, P.K.Singhal..................................................................................................... 464 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      6 

ISSN 2250-3153  

www.ijsrp.org  

Health Risks Analysis of Lead due to the Consumption of Shellfish (Anadara. Sp) among the Coastal 

Communities in Makassar City........................................................................................................................... 469 

Agus Bintara Birawida
1
, Veni Hadju

2
, Sumbangan Baja

3
 and Armyn Nurdin

4
 ............................ 469 

AFRICA- INDIAôS NEW TRADE AND INVESTMENT PARTNER ............................................................. 475 
Rishika Nayyar

*
, Priti Aggarwal

**
 ...................................................................................................... 475 

Who becomes a history Teacher in Ghana: Characteristics and Experiences of UCC history Student Teachers 

upon Entry into the University? .......................................................................................................................... 483 
Anitha Oforiwah Adu -Boahen ............................................................................................................. 483 

The Improvements in Supply Chain Management through Beer Game ............................................................. 497 
1
Muhammad Zeeshan Rafique*, 

2
Waqar Saadat**, 

3
Atta Ur Rahman Mir***  ............................ 497 

Biodegradation of palm oil mill effluent (POME) by bacterial .......................................................................... 502 

Jeremiah David Bala, Japareng Lalung, Norli Ismail ....................................................................... 502 
Design and Cost Analysis of PV System Using Nano Solar Cell ...................................................................... 512 

Preeti Bhatt
 *
, Arunima Verma

 **
 ........................................................................................................ 512 

Assessment of forest density using geospatial techniques of a tropical protected area ...................................... 519 
Saliva as a Diagnostic Tool for Hepatitis B Infection- A Comparative ELISA Study ....................................... 525 

Banvar Spoorthi Ravi*, Gurram Shankar Vidya **  ......................................................................... 525 

Implementation of Efficient 16-Bit MAC Using Modified Booth Algorithm and Different Adders................. 529 
M.Karthikkumar, D.Manoranjitham, K.Praveenkumar .................................................................. 529 

Monitoring of Heavy Metal in Textile Waste Water of Sanganer, Jaipur (Rajasthan) ...................................... 538 
Jaishree and T.I.Khan .......................................................................................................................... 538 

Relevancy Classification System for Video Search Results ............................................................................... 542 

Ms. Prachi Sharma, Ms. Devika Pathak, Ms. Poonam Rachatwar, Mr. Akshay Vadnere, Ms. 

Pallavi Khude ........................................................................................................................................ 542 

Role of Cd and Hg on biochemical contents of fennel and its reduction by exogenous treatment of nitrogen . 547 

Mohsin Anayat, Rajneesh Kumar Agnihotri, Rashmi Vamil, Sanjay Kumar and Rajendra 

Sharma ................................................................................................................................................... 547 
X-ray Peak Broadening Analysis of ZnO Nanoparticles Derived by Precipitation method .............................. 553 

Hiten Sarma
*
, K.C. Sarma

**
 ................................................................................................................ 553 

Multicriterion Fuzzy Decision Making in Irrigation Planning ........................................................................... 560 
Dr. S. Udaya kumar

2
 and A. Rajkumar

1
 ............................................................................................ 560 

Dipropyl Sulphide as Corrosion Inhibitor for Zinc in Sulphuric Acid Medium ................................................ 567 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
,A.Satish

2
 and R.Paul Milton

3
 ............................................ 567 

Ethyl Phenyl Sulphide as Corrosion Inhibitor for Zinc Metal in Acid Solutions ............................................... 570 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 570 

Inhibitive Action of Phyllanthus amarus Extract on The Corrosion of Zinc in 0.5N H2SO4 Medium ............... 573 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 573 

Sudan-III Dye as a Novel Corrosion Inhibitor for Zinc Metal in Acidic Solutions ........................................... 576 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 576 

Cystein as a Corrosion Inhibitor for Zinc in Acidic Solutions ........................................................................... 580 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 580 

Reactive Blue Dye as a Novel Corrosion Inhibitor for Mild Steel in Acidic Solutions ..................................... 583 

A.Pasupathy
1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 583 

Ethyl Methyl Sulphide as a Corrosion Inhibitor for Zinc Metal in Acidic Solutions ......................................... 586 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 586 

1,4-Diaminobutane as a Corrosion Inhibitor for Mild Steel in Acidic Solutions ............................................... 589 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 589 

Chrysoidine Dye as a Novel Corrosion Inhibitor for Mild Steel in Acidic Solutions ........................................ 592 
A.Pasupathy

1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 592 

Inhibitive Action of  Aegle marmelos  Extract on the Corrosion of Zinc in 0.5N H2SO4  Medium .................. 595 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      7 

ISSN 2250-3153  

www.ijsrp.org  

A.Pasupathy
1
, S.Nirmala

1
, G.Abirami

1
, A.Satish

2
 and R.Paul Milton

3
 ........................................... 595 

Discrimination against Girl Child in Family in Urban Slums Hyderabad. ......................................................... 599 

Mrs.P.G.Sunandamma M.S.W , (Ph.D)
 *
, Mr.K.Sreenivasa Moorhy  M.S.W

**
 ............................. 599 

Optimization of the Compressive Strength of Concrete Made With Aggregates from Oji-River Gravel Piths . 603 
1
Adinna B. O.,

2
Chigioke, C.,

2
Igwegbe, W.E.,

3
Obilonu A.N,

3
Kalu P.N ............................................ 603 

Computer Programe for the Determination of Optimum Compressive Strength of SDA-Clay Bricks ............. 610 
1
Dr. D.O Onwuka, 

2
Chijioke Chiemela, 

2
Ibearugbulam O. H., 

3
Obilonu A. N, 

4
Adinna B.O ....... 610 

Factors impacting profitability of commercial banks in Pakistan for the period of (2009-2012) ...................... 613 
Usman Dawood...................................................................................................................................... 613 

Length-Weight relationship and condition factor of Semiplotus semiplotus (McClelland, 1839) from Dikrong 

River, Arunachal Pradesh, India ......................................................................................................................... 620 

Rashmi Dutta and Debangshu Narayan Das ...................................................................................... 620 
Achieving Mutual Trust and Empowering Dynamic Data in Cloud Storage ..................................................... 628 

S.Sandhiya, D.Saranya, S.Archana, M.Jayasudha ............................................................................ 628 

Geotechnical Subsoil Investigation for the Design of Water Tank Foundation ................................................. 641 
*
Ngerebara Owajiokiche Dago, 

**
Warmate Tamunonengiyeofori ................................................... 641 

Composition of Some Traditional Malaria Remedies and their Antiplasmodial Effects on (Plasmodium berghei)

 ............................................................................................................................................................................ 651 

Gbolahan Wahab Ayoade
1
, Titus Adeniyi Olusi

2
, Isiaka Adekunle Amoo

1
, Gbolahan-Ayoade 

Elizabeth Eka-ete
2
 ................................................................................................................................. 651 

24 hours GPS Tracking in Android Operating System ....................................................................................... 659 
Rasool.R

*
,Sabarinathan.K

*
,Suresh.M

*
,Syed Salmon.H

*
, Ragavan

**
 ............................................... 659 

Sustainable Production of Highly Active Pharmaceutical Ingredients (HAPIs) ................................................ 664 
Prabha Tiwari, Supratim Roy Chowdhury  ........................................................................................ 664 

Architectural considerations while developing Enterprise Mobile Applications ............................................... 669 
Suhas Bhosale*, Monali Bhosale** ..................................................................................................... 669 

Automobile Service Center Management System .............................................................................................. 674 
Prof. Shilpa Chavan .............................................................................................................................. 674 

Three Fold Security System ................................................................................................................................ 678 
Ashwini Sawant*, Bhavesh Vasandani**, Mitesh Ochaney**, Mohit Tilwani**, Mohit Kataria** .... 678 

Prediction of effects of whole blood donation on hemoglobin levels among frequent donating males. ............ 685 

Dr Sheikh A, Dr Agha A, Dr Nusrat N, Dr Minhas S, Dr. Agha S. ................................................. 685 
Management Approach to Disaster Scenario in Bangladesh: An overview ....................................................... 687 

Abu Reza Md. Towfiqul Islam
1
, Anjum T asnuva

1
, Md. Tanziul Islam

2
, Md. Rezaul Haque

3
 ...... 687 

First report on: Acute toxicity and gill histopathology of fresh water fish Cyprinus carpio exposed to  Zinc 

oxide (ZnO) nanoparticles .................................................................................................................................. 694 
S. Subashkumar and M. Selvanayagam ............................................................................................. 694 

Hepatoprotective Effects of Moringa Oleifera Leaf Extract on Mercury Induced Renotoxicity in Adult Wistar 

Rats ..................................................................................................................................................................... 698 
*
Ezejindu D. N., *Akingboye A. J., 

**
Ezejindu C. N. ......................................................................... 698 

Perception And Adoption of Technology Based Services by Students of Higher education ............................. 702 
Manos Roumeliotis, Tsourela Maria ................................................................................................... 702 



International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      8 

ISSN 2250-3153  

www.ijsrp.org  

Towards the alignment of business and IT in insurance 

company 

D. Krstajiiĺ
1
, R. Cvetkoviĺ

2
, M. Majstoroviĺ

3
 

 
1InfoLink, Belgrade, Serbia 

2 Telekom Srbija a.d. IT Support & Integrated ICT Services, Belgrade, Serbia 
3Information Technology School, Belgrade, Serbia 

4Faculty of Computer Science, University Synergy Bijeljina, Bosnia and Herzegovina 
5Faculty of Informatics and Computing, Singidunum University Belgrade, Serbia 

 
    Abstract- The relationship between business and IT is a 

constant theme in both academic and industrial circles for more 

than 30 years. Aligning Business and Information Technology 

(IT) is generally seen as an important component of the 

foundation to optimize business performance. Due to constant 

changes in both the IT world and in modern business, working on 

an alignment of business and IT is becoming increasingly 

important.  

 

The aim of this paper is to offer an approach to solving the 

alignment problem of IT and business complex in the company, 

with particular emphasis on applications in the field of insurance 

industry. The cause of alignment problem lays primarily in 

different abstraction levels of business and IT concepts [9]. In 

order to solve this problem, this paper proposes the construction 

of Enterprise Architecture (EA) [25], which connects models of 

the organization and its business processes to software 

architecture models and an implementation environment. The 

first layer of this architecture is a Business architecture that is 

defined here as the map of comprised business processes, and is a 

concretization of contemporary business models in the field of 

enterprise architecture. Concretization is done here in the context 

of the insurance company, and is the basis for the definition of 

the other layers of the architecture. 

 

    Index Terms- ACORD, Business and IT Alignment, 

Enterprise Architecture, NGOSS, Process map. 

 

I. INTRODUCTION 

The insurance industry operates in an uncertain business 

environment that is changing rapidly. Uncertainty of operations 

is, among other things, caused by the following facts: 

 

Å New technologies are becoming available, 

Å Requests for new services are coming everyday, 

Å New and increased competition appears daily. 

 

Insurance companies usually can not quickly adapt to such 

radical changes. The reason for this lies primarily in the fact that 

most have outdated enterprise architecture that can be difficult 

and slow to change. The variety of new services that this 

company should provide under a very rapid growth in market 

demand, the constant emergence of new technologies, require 

adequate changes in the development of information system (IS) 

as well as changes in the way of performing business. New 

business models need to be developed through complex and 

comprehensive electronic communication with all types of 

partners (e-business), a new approach to IS development should 

be based on a service-oriented architecture (SOA) and the use of 

packaged software products and services provided by other 

companies or independent software vendors.  

 

Thus the objectives of development of insurance companies 

are usually implemented through the general approach for the 

development of complex distributed systems and specific 

international initiatives and standards, in the field of service- 

oriented business. Despite all efforts, a complex problem of 

alignment of business and IT, [3, 4, 36, 41], usually is not fully 

resolved in practice. IT services cannot fully meet the business 

requirements, i.e. IT is not aligned with business. The problem 

arises due to different levels of abstraction between the business 

and IT services (applications). In fact, there is no compliance of 

levels of abstraction, since the level of abstraction of the 

implemented IT is low, while business steadily has requirements 

to automate a high level of business abstractions. An example of 

the high level of business abstraction is an End-to-End process, 

which contains a number of chained activities, [14]. On the other 

hand, IT typically provides services that represent the lower 

levels of abstraction that can automate individual activities or 

activities of the parts of the process. For example, bidding, 

invoicing, contracting, etc.  

 

In the last thirty years, the more general EA approach has been 

proposed, [5, 29, 37, 38, 39, 42], each of which has its 

advantages and disadvantages, and they are complementary to 

each other, [35]. It turned out that the existing EA approaches are 

not sufficient to cover the domain of companies providing ICT 

services. Thus, in the telecommunications sector in the last 

decade appeared The New Generation Operating System and 

Software (NGOSS). NGOSS program develops international 

association Telemanagement Forum, and it is an EA for telecom 

domain [23, 32].  

 

The organization ACORD (Association for Cooperative 

Operations Research and Development), formed by the insurance 

companies all over the world, in the 2006 defined development 

strategy of the business architecture of insurance companies - EA 

(Enterprise Architecture). The main result of this activity is the 

ACORD Framework - a framework that provides the 

architectural basis of insurance companies to faster and easier  

prepare and implement the changes necessary for a successful 
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business in a dynamic market, [21]. ACORD framework offers 

insurance companies a robust, detailed, consolidated, and a 

complete set of models that support business process 

innovations, transformations and improving their efficiency. 

In this paper, the direction of possible solutions of above 

mentioned alignment problem is given, through the incorporation 

of: EA, NGOSS and ACORD approaches. Combining them the 

methodological framework for the development of a flexible 

insurance industry domain EA has been achieved. 

The following section provides an overview of the literature 

that has had an impact on the motivation and approach to EA in 

this paper. The third section gives a brief presentation of the 

results of the analysis of the current state in the case study of an 

insurance company, which pointed out the basic characteristics 

and problems of current business. The fourth chapter presents the 

main contribution of this paper, through the definition of an 

insurance company's business architecture. Finally, the fifth 

section provides an overview of achieved and plans for future 

work. 

 

II. LITERATURE REVIEW 

This section gives a brief overview of the literature, which has 

had the most influence on this study, whose results are partly 

shown in this paper. Review is separated in two parts, the first 

related to the alignment of business and IT (BIA) and the other to 

Enterprise Architecture (EA). 

A. Business and IT Alignment 

A key factor for the success of the company in a dynamic 

environment is effective and efficient IT support of business 

strategy and processes. The paper [36] concludes that in most 

companies IT and business are not aligned and that it remains a 

constant concern. Despite the importance of this problem, in the 

literature still remains unclear definition and in practice the 

unclear application of this concept. Consultants and IT 

companies use this concept in ambiguous and often different 

directions. 

 

The most accepted framework of alignment is given in [22], 

which is defined by the model for the conceptualization and the 

strategic management of information technology (called the 

Strategic Alignment Model). This model describes the BIA in 

two dimensions (Figure 1), [36]. Strategic coupling (strategic fit) 

has external focus, directed towards the business environment 

and internal focus, directed towards administrative structures. 

The second dimension, functional integration separates business 

and IT. Along with these dimensions, the model defines four 

fundamental domains: business strategy, information technology 

strategy, organizational infrastructure and processes, and 

infrastructure and information technology processes. These 

domains should be harmonized in order to achieve alignment. 

From this model, four perspectives of alignment were derived 

with specific implications for management practices (Strategy 

Execution, Technology Transformation, Competitive potential 

and Service level) [22]. 

 

Business Strategy IT Strategy

Organisational
Infrastructure
and Processes

I/ S
Infrastructure
and Processes

Business IT

Ex
te

rn
al

In
te

rn
al

Functional Integration

St
ra

te
gi

c
 f
it

Figure 1: The óStrategic Alignment Modelô [36] 

 

The paper [8] starts with a thesis that IT strategy usually 

depends on the business strategy and the alignment of both 

strategies improves their strategic plans. That paper presents an 

overview of strategic importance of business and IT alignment, 

and suggests the use of EE (Enterprise Engineering) approach to 

achieve this alignment. The necessary components for modeling 

IT strategy and increase the alignment of business strategy and 

IT have been identified. According to the EE approach the 

specific building blocks are defined and a new phase of life cycle 

required for the incorporation of IT strategy in the EA 

framework. 

 

In [3], a literature review is conducted and the framework is 

proposed, useful for evaluating different approaches to the 

alignment problem. Referring to the results of some studies that 

have addressed this issue, it was noted that the performance of 

the business and IT is firmly connected and that the company can 

not be competitive if their business and IT strategy are not  

aligned. These studies are oriented at different levels of 

abstraction, from the operational to the strategic. Strategic 

alignment occurs when goals, activities and processes of the 

business organization are in harmony with the information 

system that supports them, [7]. On the other hand, the functional 

level of analysis of the existing alignment between business 

processes and software systems is essential in order to optimize 

the effectiveness of software support, [3]. 

 

In [40], a framework for the specification of requirements, 

oriented towards company objectives is presented, taking into 

account the organizational context and that should enable IT 

department to better understand the business objectives of the 

organization, with the aim that the IT system better meet 

business expectations. The process of managing the procurement 

of automotive company is presented as a case study to illustrate 

the approach. 

 

B. Enterprise Architecture (EA) 

EA is a comprehensive approach to modeling organization 

architecture. At first, it only applied to application development 

but after that, it became a framework for modeling the entire 

enterprise. In his paper [42], the author has presented challenges 
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and vision for enterprise architecture for the next twenty years. 

Challenges were related to manage complexity of distributed 

systems. Zahman EA was multiple perspectives approach. 

 

Zahman EA has had a major impact on the first attempt of the 

U.S. Department of Defense to create an EA. This effort is 

known as the Technical Architecture Framework for Information 

Management ï TAFIM, [39]. TAFIM EA gave promise of 

technical projects to be better aligned with business needs. 

Consequently the US Congress passed an act in 1996, also 

known as the Information technology Management Reform Act, 

[6]. In April 1999, the CIO Council, which was formed by CIOs 

(Chief Information Officer - responsible for major iT) from the 

main state institutions has launched a project called the Federal 

Enterprise Architecture Framework ï FEAF, [37]. New ideas in 

this paper were related to segmentation architecture in large 

enterprises. FEAF, in 2002, was renamed in FEA - Federal 

Enterprise Architecture. 

 

TAFIM is then submitted to The Open Group, and thus 

transformed into a standard known as The Open Group 

Architecture Framework (TOGAF), [29, 38]. In 2005, EA FEA 

was dominant in the public sector, while GARTNER dominated 

in the private sector, [5, 11]. 

 

EA approaches, discussed above, are very different. The 

answer to the question "Which approach is best for a particular 

company," is ambiguous. In [35] a comparison of these 

approaches is performed using 12 criteria, giving score of 1-4 (4 

is the best score). According to this comparison, none of EA 

approaches that are compared is complete, each of them has its 

advantages and disadvantages and they are complementary. 

 

However, it appears that previously presented approaches to 

EA are not sufficient to cover the domain of companies 

providing ICT services. Thus, in the telecommunications sector 

in the last decade appeared The New Generation Operating 

System and Software (NGOSS) program. NGOSS program 

develops international association Telemanagement Forum, and 

it is an EA for telecom domain, [23, 32]. 

 

NGOSS is a reference architecture for the telecommunications 

industry, [32]. It contains a set of frameworks which represent 

the generic classification scheme for design of a complex domain 

as the telecom domain, [18, 23]. 

 

A framework for business processes - eTOM (Enhanced 

Telecom Operations Map) defines all major business processes 

within and outside the company, [12-17]. 

 

The framework related to the company information - known as 

SID (Shared Information and Data Model) provides a 

comprehensive general information model for performing 

telecom activities in the company, [32, 33]. 

 

A framework for system integration - known as TNA 

(Technology Neutral Architecture) defines the basic principles 

for the development of NGOSS solutions. Architecture is 

intentionaly called "Technology - neutral" because it does not 

define the implementation [20]. 

 

Framework for applications - known as TAM (Telecom 

Application Map) is designed to be used by all participants in the 

software chain of telecom company. eTOM provides a 

framework for telecom processes and TAM framework for 

telecom applications, [19]. 

 

Telemanagement Forum changed the name NGOSS industry 

standard to Frameworx. All events related to the further 

development of this industry standard for the 

telecommunications, members of TMF associations can follow 

through the website, [23]. 

 

The organization ACORD (Association for Cooperative 

Operations Research and Development), is formed by the 

insurance companies all over the world, in 2006 defined 

development strategy of the business architecture of insurance 

companies - EA (Enterprise Architecture). The main result of this 

activity is the ACORD Framework - a framework that provides 

the architectural basis of insurance companies to faster and easier  

prepare and implement the changes necessary for a successful 

business in a dynamic market, [21]. 

 

ACORD framework offers insurance companies a robust, 

detailed, consolidated, and a complete set of models that support 

business process innovation, transformation and improving their 

efficiency. The five basic components of the model are, [24] : (1)  

The common vocabulary of terms that exist and are used in 

insurance ecosystem - Business Dictionary. The main purpose of 

this dictionary is to improve communication through 

standardization of business terms names and unambiguous 

mutual understanding of work teams; (2) Model of functionalities 

that are basic in business of insurance companies - Business 

Capability Model. This model provides multilevel decomposition 

of field of business up to the level of business processes. The 

business functions are located on the upper levels of the 

hierarchical decomposition and include all the standard features 

found in insurance companies; (3) Information model that is the 

reference model for the implementation of enterprise applications 

of insurance companies - Information Model . This is the most 

detailed model that represents a conceptual overview of the 

insurance industry. It is based on UML (Unified Modeling 

Language) and covers all functional areas of the company and 

ensures the communication of other XML, EDI and XBRL 

standard forms with ACORD standards; (4) Data model 

specifically designed to meet the needs of enterprise data 

architecture of insurance companies - Data Model. It represents 

the logical level of entity-relationship model and is used 

primarily as the basis of a physical model of relational database 

model for data warehouse; (5) Comprehensive model of 

components that form business processes with a detailed 

definition of the interface and service in the entire chain of value 

creation in insurance companies - Component Model. 

 

In [25], EA is defined as a set of concepts and practice, based 

on a holistic view of the system, the principles and the common 

language and long existing disciplines of engineering and 
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architecture. The paper sets the EA as the architecture of the 

whole company, including its IT. It also describes the ontology 

necessary for holistic definition and representation of 

architecture and highlights the significant challenges faced by IT 

professionals, educators and researchers. Finally, it is 

emphasized that EA is one of the most critical tools for the 

success of the organization and will take on an increasingly 

important role as the requirements for speed, agility, synergy, 

efficiency, quality and complexity are escalating. 

III.   FEATURES AND PROBLEMS OF CURRENT 

OPERATION OF INSURANCE COMPANY 

    The methodological approach for the development of a 

flexible EA for the insurance industry, which is proposed in this 

paper, has two main steps: analysis of the current state of the 

company and defining the new architecture of the organization. 

Enterprise architecture has four layers: business architecture, 

application architecture, data architecture and technological 

architecture. In this section we briefly present the results of an 

analysis of the current state in the case study of an insurance 

company, [31], and in the next section, business architecture as 

the first layer of the new architecture is defined. 

 

In the step of the current state analysis, business procedures and 

business documents are studied, and interviews with the heads of 

organizational units were conducted. After, IT supports of 

business processes in the company were analyzed. The result was 

precise and detailed specification of the company's business, 

[31]. Below are the basic characteristics of an existing business. 

 

Business is not sufficiently well defined. Technological 

procedures are the most often, well-defined and documented for 

the current mode of operations. However, there is a tendency that 

they slowly change and adapt to the rapid changes required. 

Business processes are not formally specified in a standard 

notation such as, e.g.. BPMN (Business Process Model and 

Notation), [28], which would create the conditions for their 

proper automation by the IT sector. 

 

System technologies are fragmented. In the company, there 

are different software products from different manufacturers: 

operating systems, data management, programming languages, 

different user interfaces, different applications, and so on. 

Fragmented solutions in the current mode of operations, are the 

constraint in the implementation of business processes. 

 

Fragmentation of business processes. Many business 

processes are very fragmented and often isolated in 

organizational units. Business processes are adapted to the 

existing fragmented IT solutions and this is one of the reasons for 

their fragmentation. In the company, there is no system for 

business process management (workflow engine) as the 

technological foundation for the implementation of the business 

processes, which is another reason why the processes are not 

automated end-to-end. 

 

Problems of business adaptation. Fragmented processes and 

system technologies, significantly affect the capacity to adapt to 

change. It is, for example, seen clearly in the moments of 

launching a new product or inability to respond to new 

competitive products. 

 

High costs. Due to the above, operating costs are inevitably 

higher with a very inefficient processes and a low level of End-

to-End process automation. Financial investments in the IT 

sector are high. Nevertheless, the IT sector usually does not give 

the required results; IT services cannot meet the business needs 

of the company. 

 

Meeting the needs of top management. Companyôs IT 

system usually can not meet the needs of top management, such 

as: management of objectives, management of plans, 

performance management, etc. Because it requires IT services to 

be at a much higher level of abstraction. The overall conclusion 

of the analysis of the current state is that the business and IT are 

poorly integrated, developed in isolation, which leads to 

problems of business and IT alignment. 

IV.  DEFINING BUSINESS ARCHITECTURE 

    Business of companies dealing with insurance is very 

complex. In order to overcome this complexity and to define 

business processes, which are many, the standard models for the 

domain of insurance defined NGOSS and ACORD are used. A 

model presents a pattern to specify the operations of the 

company, which is engaged in service-oriented businesses in the 

insurance industry. According to these models, the processes in 

the company firstly are classified by similarity at the highest 

level and then through gradual decomposition detailed 

specifications are obtained. Thus, business insurance company at 

the first level of classification consists of three major functional 

areas (Figure 2): 

 

¶ Enterprise Management 

¶ Development Management 

¶ Operation Management 

 

Enterprise Management refers to joint activities of the 

company. This area is a common part not only in companies 

engaged in insurance industry but in many other ones. 

Development Management and Operation Management are the 

core of insurance companies business. For each of these areas a 

process class can be further defined, representing so-called 

functional domains. They are unique in the system (only one is 

defined). These functional domains according to the NGOSS also 

called "horizontal processes". In addition to the functional 

domains, the so-called "vertical processes" or processes end-to-

end are defined. They are defined in terms of the point of view of 

users of the company and in the exercise of passing through 

horizontal processes (different functional domains). 

 

Figure 2 shows the three major functional areas and functional 

domains (horizontal processes) dividing these two areas. In 

addition, it shows the vertical (end-to-end) processes. 
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Enterprise 
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Development Management  Operation Management
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Marketing 
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Marketing Management and offer:
- Marketing Strategy and Policy
- Planning product portfolio and offers
- Product development, supply
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- Strategy and planning services (IT services)
- Strategy and planning resources (IT resources)
- Development and withdrawal services (IT 
services)
- Development and withdrawal of resources (IT 
resources)

Managing development of chain 
partners:
 - Strategy and planning of chain partners
 - Development of the chain partners and 
change management
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Customer Relationship Management (CRM):
- CRM support and readiness
- Performance of the market
- Managing user interfaces
- Sale
- Manage customers demand 
- Risk assessment (UW - Underwriting)
- Retention and Loyalty
- Manage preparation of invoices
- Claims Management
- Manage the information on the customer invoices
- Conducting complaint (Claim Handling)
- Calculation

Management operations of Services /  Resources: 
- Management of IT services 
- Managing IT Resources 
- Logistics management

Managing relationships with partners (external sales, reinsurance):
    - Managing relationships with partners (P) - support and readiness
    - Manage the choice of partners
    - Reporting and management problems
    - Management of the settlement and payment of P
    - Management of interfaces related partners

 

Figure 2: Process map of insurance company (starting level) 

 

Enterprise Management includes the following functional 

domains: 

 

¶ Strategic and annual planning 

¶ Enterprise risk management 

¶ Management efficiency of enterprise 

¶ Knowledge and research management 

¶ Financial and assets management 

¶ Managing stakeholders and external relations 

¶ Human Resource Management 

 

Development Management includes the following functional 

domains (horizontal processes): 

 

¶ Marketing management 

¶ Management of development Service/Resource 

¶ Managing development of chain partners. 

 

Operation Management includes the following functional 

domains (horizontal processes): 

 

¶ CRM ï Customer Relationship Management 

¶ Management operations of Service/Resource  

¶ Management of relationships with Suppliers / Partners. 

 

End-to-end processes related to the field of Development 

Management are classified into two major groups:  

¶ Marketing development 

¶ Product development. 

 

End-to-end processes pertaining to Operation management, 

are classified into five major groups: 
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¶ Support and readiness,  

¶ Policies cquisition,  

¶ Underwriting,  

¶ Policy administration,  

¶ Claims management. 

 

Business processes are formally defined in order of their 

automated transformation in accordance with MDD approach 

[30]. One of the major problems in modeling and specification of 

business processes is the communication of business experts with 

software engineers. It is therefore of utmost importance, the 

choice of a common language and a methodology for modeling 

business processes. The most graphically oriented languages for 

business process modeling are BPMN 2.0 (Business Process 

Model and Notation) [2, 28], UML activity diagrams, [27], EPC 

(Event-driven Process Chain ) [10, 34], IDEF3 (Integrated 

DEFinition for Process Description Capture Method), [26], and 

Petri nets, [1] . Version 2.0 of BPMN modeling language for 

business processes has a very rich set of concepts and provides 

several different types of diagrams to express the choreography 

and orchestration at different levels of abstraction and in this 

study BPMN, [31], has been used. 

V. CONCLUSION 

This paper points out the problems, the insurance companies 

are faced with and that are a direct consequence of outdated and 

inflexible business architecture not allowing for easy and fast 

changes.  In order to solve these problems, the main features of 

insurance companies business are defined. These features relate 

to business processes and IT supporting them. Starting with 

premise that IT and Business Alignment is of essential 

importance, an approach for solving the alignment problem is 

given and necessary initial conditions are given. First of these 

conditions is defining the Enterprise Architecture, here following 

the general TOGAF approach, [29] and two domain approaches, 

suitable for insurance companies (NGOSS, [18] and ACORD, 

[24]). 

 

This paper defines the business architecture using the map of 

insurance company business processes, by applying the 

abstractions of classification and decomposition. A kind of 

concretization of the above mentioned approaches is performed 

in the context of the insurance company. Three categories of 

functional areas and functional domains (horizontal processes) 

are identified, in what are divided two of these areas, i.e. core 

business. In addition, the vertical processes i.e. end-to-end 

processes, are defined. 

 

From this basic specification of enterprise architecture, given 

in this paper, one can see that the business in insurance 

companies is very complex. Complex operations require the 

construction of a complex information system for its automation 

and support. To build such an information system it is necessary 

to define the multilayer application architecture, which is 

planned for future work. In addition, it should be noted that the 

complexity of business arises from its multi-dimensional nature. 

Namely, the division of business to the functional domains is 

only one view of the business. End - to - end processes represent 

a completely different view of the business that is orthogonal 

with respect to functional domains. Besides, new dimensions, 

such as: funkctional domains, end-to-end processes, for certain 

class of services, etc. 

Complex business architecture characterized by different 

concepts, such as the functional domains, the end-to-end 

processes, subdomains and functionality, non functional 

requirements, and so on. The software architecture (application 

architecture) must support all of these different concepts. Diverse 

business requirements dictate different categories of software 

that software architecture should contain. 
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Abstract- Introduction: Keerom regency is the most prevalent 

malaria in Papua (17.7%). The control program launched since 

1963 were not able to decrease the prevalence. It is necessary to 

find out the dominant malaria risk factors in order to enhance the 

malaria control program. 

Methods:  

       A prospective cohort prognostic study followed 606 subjects 

for three months to find out the malaria dominant risk factors. 

Prior to finding the dominant risk factors, bivariate analysis using 

chi square and multivariate logistic regression were used in this 

study. 

Results:  

       Among 15 identified risk factors (namely sex, age, ethnic 

group, education, duration of stay at Keerom, nutritional status, 

socio economic status, forest activity, drug prevention, using 

insecticide, using insecticide treated nets, night time activity, 

animals around the house, the distant of breeding places and 

health centers from house), only 6 risk factors considered as 

dominant risk factors. The dominant risk factors are socio 

economic status (RR 1,430 95% CI 1,025- 1,995), night time 

activity (RR 1,624 95% CI 1,030-2,561), sex (RR 1,543 95% CI 

1,116-2,133), forest activity (RR 0,587 95% CI 0,369-0,943), 

nutritional status (RR 1,405 95% CI 1,017-1,941) and duration of 

stay at Keerom (RR 2,519 95% CI 1,462-4,340). 

Conclusion:  

       There were 6 risk factors considered as dominant risk factors 

in Keerom. Hopefully this finding could be used to enhance the 

malaria control program in Keerom. 

 

Index Terms- Dominant risk factors, malaria 

 

I. INTRODUCTION 

ndonesia was considered has the highest malaria prevalence 

and incidence in South East Asia. The population at risk was 

31,427,995 out of 244,420,912 people or 12.86% and causing 

Malaria Mortality Rate of 0.83/100,000. This number posted 

Indonesia as the third country after Timor Leste (4.90/100,000) 

and Myanmar (2.40/100,000). This condition could be 

understood since the Annual Parasite Incidence of Indonesia was 

4.37
0
/00. compared to Timor Leste and Myanmar which has the 

Annual Parasite Incidence of 43.93
0
/00 and 10.21

0
/00 respectively 

[1] 

       Based on clinical finding, the national prevalence of malaria 

in Indonesia was 2.85%. This prevalence mainly contributed by 3 

provinces namely West Papua (26.1%), Papua (18.7%) and East 

Nusa Tenggara (12.0%). A survey conducted by Ministry of 

Health showed the average prevalence in Papua was 65.5% 

(diagnosed clinically) or 18.7% (smear examination). Among the 

29 regencies in Papua, Keerom showed the highest prevalence 

(82.1% clinically and 17.7% smear examination) [2, 3].  

       The purposes of this study are to find out the dominant 

malaria risk factors in Keerom in order to enhance the malaria 

control in Keerom. As much as possible literatures from all over 

the malaria countries were used to collect the risk factors so they 

could be used to find out the dominant risk factors in Keerom. 

 

II. METHODS 

       A prospective cohort study for 3 months was done. The data 

were analysed with bivariate and logistic regression in order to 

find out the main malaria risk factors. 

Study area: 

       The study was carried out at Keerom Regency, Papua, 

Indonesia. Keerom with 46,282 inhabitants is located in the 

southern part of Jayapura which is the capital of Papua [4]. 

Keerom is divided into six districts (Web, Senggi, Waris, Arso, 

Arso Timur, Skanto). The regency is located in low land area 4 m 

above sea level. The climate and weather are homogeneous all 

over Keerom. Hence, climate and weather are not considered 

having any influences in this study. 

Subjects: 

       Twenty five blocks census and 10 families in every block 

census were chosen randomly from 6 districts. The average 

number of family member is 4.289, so that the number of 

subjects chosen was around 1.000. However a total of 777 

subjects were able to collect in this study. 

       A questionnaire inquiring for malaria risk factors was 

administered and physical and smear examination for malaria 

were done to all subjects (including collection of body weight, 

height and urine test for ɓ HCG). The positive malaria subjects 

were excluded from study and the remaining (606 subjects) 

followed for 3 months for prospective cohort study. 

       Those considered as malaria risk factors are sex, age, ethnic 

group, education level, duration of stay at Keerom, nutritional 

status, socio economic status, forest activity, drug prevention, 

using insecticide, using insecticide treated bed nets, night time 

activity, animals around the house, the distant of breeding places 

and Health Centers from house.  

I 
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       There are many ethnics group who lived in Keerom. Some of 

them are local people with several tribes and the others are 

ethnics who came from other part on Indonesia. For simplicity 

the ethnics in Keerom was divided in two ethnics group, the 

Papuans (the local people) and Non Papuans (from other part of 

Indonesia).  

       The nutritional status in this study was measured by age (0-

5; 6-17 and 18+ years), weights and heights according to WHO 

and Blössner et al [5, 6]. Therefore in this study ages was 

grouped into this manner. Nutritional status was defined as poor 

(under nourished and overweight) and normal. People in poor 

nutritional status prompt to easily getting malaria. 

       The socio economic status in this study defined as the 

amount of expenses per person per month with the cut off value 

of IDR.280000 or $23.3 [7].  

       The education was influencing malaria occurrence as shown 

in Sulawesi (Indonesia), some countries in Africa and Vietnam 

[8-11]. Thang divided the education level to None, Primary 

school and Secondary school or higher. These levels of education 

were used in this study as well. 

Statistical analysis: 

       Data were double entered, checked and cleaned. The data set 

analyzed with Statistical Product for Service Solutions (SPSS) 

version 19. Descriptive statistics and chi-square test were used to 

test for significant difference (p<0.05). A logistic regression was 

used to carry out a multivariate analysis for the malaria risk 

factors. 

Ethical consideration: 

       The study was approved by the ethical committee of Faculty 

Medicine Hasanuddin University, Makassar, Indonesia. The 

fundamental principles of ethics in research on human 

participants were upheld throughout the study. The research 

procedures were disclosed to the participants and informed 

consent was sought from them or their legal representatives. 

Nobody was coerced into the study and if individuals wished to 

withdraw, they were allowed to do so without prejudice. 

 

III.  RESULTS 

       There were 777 people in the study, but after checked their 

malaria condition with blood smear examination, 171 people 

excluded from the study. The cohort started with 606 negative 

smear examination people who were then followed up for 3 

months to check their malaria condition again. 

       Among the 606 participants (Table 1), 72.4% were 

represented by Non Papuans and mostly above 18 years of age. 

Keerom is new developed regency and inhabited by 76.6% 

people who stayed no longer than 2 years. Most of the people 

worked as government officials especially the Non Papuans and 

only 23.1% as forest workers either as peasant or hunter. People 

whose living expenses under IDR.280000 were 25.9% and the 

rest considered living above the poverty line. In total 32.2% of 

the population were in poor nutrition status (under nourished and 

overweight). Keerom still a remote area surrounding with jungle, 

accordingly only 8.1% people have night time activity.  

The environment factors in relation with malaria occurrence were 

the distant of breeding places and the distant of Health Center to 

house. The distant of breeding places that was less than 500 m 

from housing (22.8%) considered at high risk. Similarly the 

distant of health center more than 500 m (23.4%). More than half 

population (67.3%) used ITN (Insecticide Treated Nets) and few 

additional people were sleeping without bed net. As commonly 

happens, animals around the house could protect against 

mosquito bite especially the zoophilic anopheles and in turn 

could prevent malaria occurrence. Without understanding of this 

knowledge more than half people in Keerom breed their animals 

around their house (56.3%).  

       Most people have negative blood smear examination after 3 

months followed up (80.2%) the additional people (19.8%) were 

positive. This finding slightly higher than the results of the 

former survey conducted in Keerom (17.7%) [3]  

       To find out the dominant malaria risk factors, a bivariate and 

multivariate analysis was done. The bivariate analysis showed 

that 10 out of 15 risk factors have p < 0.05 (Table 2). Those with 

p< 0.05 could be further analyzed by backward stepwise 

multivariate logistic regression. However, only 6 risk factors 

considered as the main risk factors connected to the malaria 

occurrence (Table 3).  

 

IV.  DISCUSSION 

       Keerom is a new regency and gave a plenty opportunities for 

works. Many people came to Keerom from other part of Papua 

and Indonesia for work. Almost all of them were susceptible to 

malaria and have no immunity at all. Therefore malaria 

prevalence in Keerom was very high. Several efforts have been 

done to control, however the prevalence still very high. The last 

survey done in this area reveal the prevalence of 17.7% [3]. The 

main effort to eliminate malaria in Keerom was media campaign, 

prevention against mosquito bite such as insecticide, ITN 

(Insecticide Treated Nets) and Indoors Residual Spraying.  

       Some aspects have to be taken into consideration in choosing 

risk factors analyzed in the study. In addition the risk factors 

have to be chosen statistically and based on the literatures. There 

were 10 out of 15 risk factors could be found using chi square 

test as shown in Table 2.  

       If female factor considered as reference, it showed that male 

likely 1.543 times having malaria than female. This finding was 

correspond to the former study in Papua [3].  

       The Papuans commonly practicing subsistence agriculture 

and exploit forest product, yet the Non Papuans who are 

transmigrated from Java mostly work as government official and 

as peasant in the forest. The Papuans is more resistant to malaria 

than the Non Papuans [12]. This condition was in relation with 

the duration of stay in endemic area and the immunity against 

malaria. Accordingly people who were stayed longer than 2 years 

in Papua were more resistant to malaria than those who were 

stayed less than 2 years [13]. In this study, ethnic groups 

considered as a risk factor. Non Papuans has higher prevalence 

than Papuans. It could be understood since the Non Papuans, 

who came from non-endemic area, has low immunity against 

malaria than Papuans unless they already stayed longer in Papua 

[12].  

       Duration of stay in Keerom has a big influence in malaria 

occurrence as shown in Table 2. This finding very much 

correspond to the study of Barcus et al [13] where immunity to 

malaria is the main factor influencing malaria occurrence.  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      17 

ISSN 2250-3153  

www.ijsrp.org  

       The other risk factor was education level. The education 

level together with knowledge and behavior gave a big 

contribution to malaria occurrence [8, 9, 11]. The lower 

education level should have the higher malaria prevalence, but 

this study showed the other way round (Table 2). This situation 

could be happened since many others factor influenced the 

malaria occurrence in Keerom and have to be analyzed further.  

Many studies showed that nutritional status influenced the 

malaria occurrence and vice versa [14, 15]. Poor nutritional 

status prompts to high occurrence of malaria than the normal 

nutritional status, as shown in this study (Table 2) and 

correspond to the former study in Papua [3].  

       The other risk factor is socio economic status. There is a 

relationship between malaria and socio economic status [15-17]. 

In Vietnam and some other countries the main malaria risk factor 

was poverty [11, 17]. In this study the lower socio economic 

status more likely to have malaria occurrence 1.430 times than 

the higher socio economic status (p=0.038). 

       According to Thang, malaria prevalence was higher in 

people who have forest activity [11]. In this study we found that 

the prevalence was lower in people who have not forest activity. 

Since Keerom is newly developed regency, many people from 

non-endemic area came for works, many forests were opened to 

find more space and many people live near the forest. 

Accordingly this situation caused a high prevalence of malaria. 

This situation could influence the relation between forest activity 

and malaria occurrence in Keerom.  

       The above explanation could also explain why the night time 

activity and not using ITN have a lower prevalence in this study 

and why this study not correspond to the former study by 

Abdella and Safeukui-Noubissi [10, 18]. 

       The last factor included in the bivariate analysis was 

breeding places distant. In this study we found that the breeding 

place distant was a malaria risk factor similar to study by Alemu 

and Barbieri [19, 20]. 

       The bivariate analysis and logistic regression eliminated 

those 10 risk factors and the remaining 6 factors considered as 

main risk factors namely sex, socio economic status, night time 

activity, forest activity, duration of stay and nutritional status.  

 

V. CONCLUSIONS 

       There are 6 dominant malaria risk factors in Keerom. 

Hopefully these 6 risk factors could be used to enhance malaria 

control program in Keerom. 
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Table 1  Baseline characteristic of the study population 

 

 Study population n = 606 n % 

1 Ethnic groups 

- Non Papuans 

- Papuans 
*)
 

 

439 

167 

 

72.4 

27.6 

2 Sex 

- Female 

- Male
*)
 

 

328 

278 

 

54.1 

45.9 

3 Age groups 

- 0-5 years 

- 6-17 years 

- >18 years 
*)
 

 

18 

81 

507 

 

3.0 

13.4 

83.7 

4 Duration of stay 

- < 2 years 

- > 2 years 
*)
 

 

464 

142 

 

76.6 

23.4 

5 Education level 

- None 

- Primary school 

- Secondary school or higher 
*)
 

 

76 

207 

323 

 

12.5 

34.2 

53.3 

6 Socio economic status (based on the expenses per person per months 

- < IDR.280,000 

- > IDR.280,000 
*)
 

 

157 

449 

 

25.9 

74.1 

7 Forest activity 

- Yes 

- No 
*)
 

 

140 

466 

 

23.1 

76.9 

8 Night time activity 

- Yes 

- No 
*)
 

 

49 

557 

 

8.1 

91.9 

9 Drug prevention 

- No 

- Yes 
*)

 

 

378 

228 

 

62.4 

37.6 

10 Using insecticide 

- No 

- Yes 
*)

 

 

335 

271 

 

55.3 

44.7 

11 Using Insecticide Treated Nets (ITN) 

- No 

- Yes 
*)

 

 

198 

408 

 

32.7 

67.3 

12 Animals around the house 

- No 

- Yes 
*)

 

 

265 

341 

 

43.7 

56.3 

13 Nutritional status 

- Poor 

- Normal 
*)
 

 

195 

411 

 

32.2 

67.8 

14 Distant to breeding places 

- < 500 m 

- > 500 m 
*)
 

 

138 

468 

 

22.8 

77.2 

15 Distant to health services (health centers) 

- > 500 m 

- 250-500 m 

- < 250 m 
*)
 

 

142 

132 

332 

 

23.4 

21.8 

54.8 

16 Blood smear examination 

- Positive 

- Negative 

 

120 

486 

 

19.8 

80.2 

*)Reference  

 

Table 2  Risk factors, bivariate analysis 
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Variables Blood smear examination p 
value 

RR 95% CI 

 Positive Negative   Min Max 
 n % n %   

Sex     
0,008 1,543 1,116 2,133 Male 68 24,5 210 75,5 

Female*) 52 15,9 276 84,1 
Age     

0,804    
0-5 y 4 22,2 14 77,8 
6-17 y 18 22,2 63 77,8 
>18 y*) 98 19,3 409 80,7 
Ethnic groups     

0,006 1,446 0,966 2,163 Non Papuans 95 21,6 344 78,4 
Papuans*) 25 15,0 142 85,0 
Education level     

0,016    
None 11 14,5 65 85,5 
Primary school 31 15,0 176 85,0 
>Secondary school*) 78 24,1 245 75,9 
Duration of stay     

0,000 2,519 1,462 4,340 Җн years 107 23,1 357 76,9 
>2 years*) 13 9,2 129 90,8 
Nutritional status     

0,041 1,405 1,017 1,941 Poor 48 24,6 147 75,4 
Normal*) 72 17,5 339 82,5 
Socio economic status     

0,038 1,430 1,025 1,995 < IDR.280000 40 25,5 117 74,5 
> IDR.280000 80 17,8 369 82,2 
Forest activity     

0,019 0,587 0,369 0,934 Yes 18 12,9 122 87,1 
No*) 102 21,9 364 78,1 
Drug prevention     

0,549 0,905 0,653 1,254 No 72 19,0 306 81,0 
Yes*) 48 21,1 180 78,9 
Using insecticide     

0,056 0,732 0,531 1,008 No 57 17,0 278 83,0 
Yes*) 63 23,2 208 76,8 
ITN     

0,045 0,687 0,471 1,001 No 30 15,2 168 84,8 
Yes*) 90 22,1 318 77,9 
Night time activity     

0,048 1,624 1,030 2,561 Yes 15 30,6 34 69,4 
No*) 237 34,8 445 65,2 
Animals around the 
house 

    

0,754 1,053 0,763 1,453 
No 54 20,4 211 79,6 
Yes*) 66 19,4 275 80,6 
Breeding places distant     

0,009 1,572 1,125 2,196 Җрлл Ƴ 38 27,5 100 72,5 
>500 m*) 82 17,5 386 82,5 
Health centers distant     

0,898    
>500 m 30 21,1 112 78,9 
250-500 m 26 19,7 106 80,3 
< 250 m*) 64 19,3 268 80,7 

 

Table 3  Backward stepwise logistic regression of the malaria risk factors 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014      21 

ISSN 2250-3153  

www.ijsrp.org  

 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1
a
 Socio economic status(1) .389 .257 2.298 1 .130 1.476 .892 2.442 

Night time activity(1) .717 .358 4.009 1 .045 2.049 1.015 4.136 

Sex(1) .599 .216 7.665 1 .006 1.820 1.191 2.780 

Education level   1.979 2 .372    

Education level (1) -.271 .386 .495 1 .482 .762 .358 1.624 

Education level (2) -.359 .263 1.864 1 .172 .699 .417 1.169 

Forest activity(1) -.363 .321 1.280 1 .258 .696 .371 1.305 

ITN(1) -.325 .257 1.594 1 .207 .723 .437 1.196 

Breeding places distant(1) .238 .267 .791 1 .374 1.268 .751 2.141 

Nutrition status(1) .631 .229 7.582 1 .006 1.880 1.200 2.947 

Duration of stay(1) 1.091 .331 10.848 1 .001 2.977 1.555 5.698 

Constant -2.747 .391 49.447 1 .000 .064   

Step 2
a
 Socio economic status(1) .483 .234 4.266 1 .039 1.621 1.025 2.563 

Night time activity(1) .753 .355 4.498 1 .034 2.124 1.059 4.262 

Sex(1) .597 .216 7.641 1 .006 1.817 1.190 2.774 

Education level   2.274 2 .321    

Education level (1) -.311 .383 .660 1 .417 .733 .346 1.552 

Education level (2) -.377 .261 2.080 1 .149 .686 .411 1.145 

Forest activity(1) -.402 .318 1.599 1 .206 .669 .359 1.247 

ITN(1) -.303 .256 1.398 1 .237 .739 .447 1.220 

Nutrition status(1) .613 .228 7.231 1 .007 1.846 1.181 2.885 

Duration of stay(1) 1.120 .330 11.527 1 .001 3.066 1.606 5.855 

Constant -2.722 .390 48.838 1 .000 .066   

Step 3
a
 Socio economic status(1) .492 .233 4.453 1 .035 1.635 1.036 2.583 

Night time activity(1) .721 .351 4.229 1 .040 2.057 1.034 4.090 

Sex(1) .614 .215 8.150 1 .004 1.848 1.212 2.816 

Forest activity(1) -.537 .305 3.107 1 .078 .584 .322 1.062 

ITN(1) -.332 .250 1.755 1 .185 .718 .439 1.172 

Nutrition status(1) .562 .225 6.260 1 .012 1.754 1.129 2.724 

Duration of stay(1) 1.210 .325 13.869 1 .000 3.354 1.774 6.340 

Constant -2.902 .373 60.399 1 .000 .055   

Step 4
a
 Socio economic status(1) .479 .232 4.243 1 .039 1.614 1.024 2.546 

Night time activity(1) .725 .352 4.252 1 .039 2.064 1.037 4.112 

Sex(1) .608 .214 8.042 1 .005 1.837 1.207 2.796 

Forest activity(1) -.652 .292 4.979 1 .026 .521 .294 .924 

Nutrition status(1) .564 .224 6.326 1 .012 1.757 1.132 2.726 

Duration of stay(1) 1.219 .324 14.123 1 .000 3.384 1.792 6.391 

Constant -2.978 .370 64.941 1 .000 .051   

a. Variable(s) entered on step 1: Socio economic status, Night time activity, Sex, Education level, Forest 

activity, ITN, Breeding places distant, Nutrition status, Duration of stay. 
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      Abstract- The present study aims to examine the vocabulary learning strategies employed by Thai-tertiary level students with 

different genders (female/male) and levels of vocabulary proficiency (high , moderate and low) . The VLS questionnaire was 

employed to elicit the data from 905 Thai EFL students studying in the Northeast of Thailand. Data analysis involved descriptive 

statistics, an Analysis of Variance (ANOVA) and the chi-square test. The results revealed that studentsô gender and vocabulary 

proficiency level affected their overall VLS use, use of VLSs by the category and the individual strategy levels. The variation patterns 

of studentsô VLS use were found in relation the two variables. 

Index Terms- vocabulary learning strategies, gender, vocabulary proficiency  

I. INTRODUCTION 

n the sphere of second language learning, vocabulary is an indispensable part of the four language skills.  Without vocabulary, the 

skills of language learning including reading, writing, speaking and listening may not be successfully achieved (Zhi-liang, 2010).  

Mastery of vocabulary is very important for L2 learners as vocabulary can support them when they communicate in the target 

language. L2 learners who lack vocabulary knowledge may find it difficult to find the right words to communicate in the target 

language.  They may, however, express their meaning with gestures and mere sounds.  English vocabulary skill is considered a 

necessary skill that students studying at the tertiary level need to be equipped with, since  so many textbooks and journals assigned to 

be read are written in English.  According to Baba (2009), L2 learners are aware that their limited vocabulary will hinder a good 

quality of writing. They perceive the importance of vocabulary knowledge to their writing performance. When language learners are 

assigned to write a composition, vocabulary is a necessary tool for them to complete the task. If the learners have enough vocabulary 

items in their repertoire, they will be able to choose the right words to convey the meanings and their ideas in writing. Therefore, L2 

learners need to have sufficient vocabulary knowledge so that they can perform at levels that are required for them to succeed.    

 ñVocabulary learning is one of the major challenges that foreign language learners face during the process of learning a languageò 

(Ghazal 2010, p. 84). It is a continual process of encountering new vocabulary items in meaningful and comprehensible language 

contexts (Harmon, Wood and Kiser, 2009).  Further, it is a more complex process than simply memorising the meanings of words 

because it encompasses seeing, hearing and using words in meaningful contexts (Bintz, 2011; Daniels and Zemelman, 2004). In the 

context of English teaching in Thailand, some Thai EFL students are taught to repeat the English words spoken and memorise the 

wordsô spelling and meanings in  a teaching method which seems to be passive (Khuvasanond, Sildus, Hurford and Lipka, 2012). This 

may account for the inadequacy of vocabulary knowledge among some Thai secondary school students, which is then passed on 

through their  tertiary-level education. However, there are other students who can tackle the vocabulary problems on their own. They 

seem to have sufficient vocabulary knowledge and are considered better English language learners.  For these students, vocabulary 

learning strategies (VLSs) may help facilitate their vocabulary learning; as has been asserted by Nation (2001), a large and rich 

vocabulary can be acquired with the help of VLSs.  

 In the context of instruction in English as a foreign language in Thailand, a small number of research works have been carried out 

to investigate the studentsô VLS use. One research work conducted by Intaraprasert (2004) is considered a preliminary exploratory 

investigation into the types of VLSs that have been reported without any variables taken into account. Other research works by 

Siriwan (2007) and Suppasetseree and Saitakham (2008) have been carried out to examine whether the studentsô VLS use is related to 

a limited number of investigated variables. No empirical research work in the area of VLSs has been carried out in a wider context as 

in a tertiary level.  The present study seeks to fill out the gaps by examining how tertiary-level students of different genders and levels 

of vocabulary proficiency deal with their vocabulary learning. Specifically, the present study aims to answer 1) What is the frequency 

of the VLSs reported being employed by tertiary level students of different genders and levels of vocabulary proficiency and 2) Do the 

studentsô choices of VLSs vary significantly according to two investigated variables? If they do, what are the main patterns of 

variation? 

 

 

 

I 
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II. RESEARCH ELABORATION 

A. Terms Used in the Study 

-Vocabulary Learning Strategies (VLSs) 

The term óvocabulary learning strategiesô refers to any set of techniques including actions or mental processes that Thai students 

studying at the tertiary level report employing in order to facilitate their vocabulary learning with the purpose of enhancing their 

vocabulary knowledge. 

-Tertiary-Level Students 

The term ótertiary-level studentsô refers to undergraduate students who have been studying in a regular programme provided by the 

four types of institutions which are the institutions offering formal education mainly for the tertiary level. They are public/autonomous 

public university, private college/ university, Rajabhat University and Rajamangala University of Technology. 

-Studentsô Vocabulary Proficiency   

The term óstudentsô vocabulary proficiencyô refers to the studentsô vocabulary proficiency test scores which were rated as high, 

medium and low proficiency. The studentsô test scores were obtained through the researcher-constructed vocabulary proficiency test. 

B. Participants 

As the population under this study was the students studying in the four different types of institutions (33 institutions) offering 

education for the tertiary level in the Northeast of Thailand, a stratified random sampling was employed to ensure that students 

studying in different types of institution would not be excluded. A total of 905 students from 11 out of 33 institutions participated in 

the study. The distributions of students within gender were 261 female and 644 male students. In regard to the levels of studentsô 

vocabulary, the óThird Techniqueô suggested by Madsen (1983) was employed to classify the students into high, moderate and low 

vocabulary proficiency levels based on the scored obtain through the vocabulary proficiency test.  In this technique, the studentsô test 

scores were divided into three equal groups, the top scoring third, the middle scoring third and the bottom scoring third. Thus the 

proportion of the participants with high, moderate and low proficiency was well balanced as 302, 295,308 students, respectively. 

C. Instrument  
 In the present study 2 research instruments were employed; the VLS questionnaire and the vocabulary proficiency test.     In the 

questionnaire, a 4 point rating scale  in which óneverô was scored as 1, ósometimesô was scored as 2, óoften ô was scored as 3 and 

óalways or almost alwaysô was scored as 4, was employed to collect the data. The main VLS items were modified from Intaraprasert 

(2004) and Siriwan (2007). A few VLS items were modified from Schmitt (1997), Pemberton (2003) and Wink & Adulh (2007). 40  

strategies altogether  were singled out from the VLSs proposed by the scholars mentioned above. Some were adopted without 

modification (16 items), while the others were adapted (24 items). Alpha Coefficient (Ŭ) was used to estimate the internal consistency 

of the questionnaire. The reliability estimate based on 905 students of the whole set of VLS items was .94. Reliability was also 

estimated for VLS items in each of three analytic categories; DMV, EKV and RKV. Based on 905 students, these reliability measures 

were .81,.88 and .86. Therefore, the reliability estimate of the whole set of VLS items as well as the items in each of the categories 

was considerably higher than the acceptable reliability coefficient of .70, which is the rule of thumb for research purpose (Fraenkel 

and Wallen, 2000).  

With regard to the vocabulary proficiency test (VPT), Thornbury (2007) has suggested that to construct any vocabulary test, the 

various aspects of word knowledge must be involved. The VPT was designed to assess studentsô vocabulary knowledge in as many 

aspects as possible, for examples, word association, synonym, antonym, polyseme, vocabulary in contexts of sentences, paragraphs, 

and entire passages. In the VPT, a variety of test formats was designed to assess the studentsô vocabulary proficiency level, i.e., 

multiple-choice, matching the right meaning, finishing the sentence, word substitution, multiple-choice paraphrasing and gap-filling. 

In selecting the acceptable test items of the VPT, the content validity, test reliability, level of difficulty and the power of 

discrimination of the test items were taken into consideration. In terms of the content validity, the VPT was accepted by 5 experts in 

the field of English language teaching as appropriate to be used to assess the studentsô vocabulary proficiency level in terms of the test 

formats and test tasks. 

In order to check the test reliability, level of difficulty and the power of discrimination of the test items, the draft of VPT 

containing 77 items were administered to 180 students whose characteristics were similar to those who subsequently participated in 

the main stage. Split-half method was employed to estimate the test reliability of the VPT. The result of the split-half procedure  was 

0.78 which was above the acceptable criterion of 0.7 for test reliability as suggested by Fraenkel and Wallen (2000).  In relation to the 

level of difficulty and the power of discrimination of the test items, the ñThird Techniqueò as mentioned earlier was employed to 

measure the item difficulty and the power of discrimination of the test items in the VPT. Only the test items which  met the criterion 

value of  0.20-1.00 for the level of difficulty and 0.20-0.80 for  power of  discrimination  as suggested by Garrett (1996, cited in 

Castillo, 1990) were accepted to be used  as final  test items in the VPT. 66 out of 77 test items were acceptable; however, 60 items 

were needed to be used  in the test the studentsô vocabulary proficiency. 

E. Procedure  

The VLS questionnaire, as well as  the VPT was administered to 905 participants from 11 educational institutions. The VPT was 

administered first, followed by the VLS questionnaire.  

F. Analysis  

Data obtained through the VLS questionnaire were analysed at three different levels: 1) overall VLS use; 2) use of overall VLSs by 

the three main categories, including the Discovery of Meaning or Other Aspects of Vocabulary Items (DMV), the Retention of the 

Knowledge of Newly-Learned Vocabulary Items (RKV) and the Expansion of Knowledge of Vocabulary (EKV); and 3) use of 40 
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individual VLSs.  Descriptive statistics (mean and its S.D.) was employed to describe the studentsô VLS use for two levels; overall 

VLS use and use of overall VLSs by the category level.  An analysis of variance (ANOVA) was performed to assess the overall mean 

frequency score of the strategy used in relation to 1) gender and 2) vocabulary proficiency. If there was a situation in which the 

researcher obtained significant differences among the variables with more than two levels, like levels of vocabulary proficiency, then 

the post hoc Scheffe's test was performed to pinpoint which pair was significantly different. The chi-square test was performed to 

examine the significant variation patterns in studentsô reported VLS use at the individual VLS level by genders and levels of 

vocabulary proficiency. For the chi-square test facilitated by SPSS program, the responses of 1 and 2 (óNeverô and óSometimesô)  were 

consolidated into ñlow strategy useò category, while the responses of 3 and 4 (óOftenô  and  óAlwaysô or óAlmost alwaysô) were 

consolidated into ñhigh strategy useò category. 

III.   FINDINGS 

Findings are presented according to the three different levels of data analysis; the overall VLS use, use of VLSs by the three main 

categories and use of individual VLS use.  Each of the three levels is presented in according to studentsô gender and level of 

vocabulary proficiency, respectively. 

3.1 Variation in the Studentsô Reported Overall VLS Use 

Table 1. Summary of the Studentsô Reported Overall Reported VLS Use 

Variable  Number Mean S.D. Sig. Level Variation Pattern 

1.Gender 
Female 644 2.29 .40 

P<.001 Female > male 
Male 261 2.17 .44 

2.Vocabulary 

Proficiency 

High 302 2.44 .39 

P< .001 High>Moderate, High>Low Moderate 295 2.20 .38 

Low 308 2.13 .40 

As indicated in Table 1, the frequency of studentsô overall VLS use varied significantly according to gender. The mean frequency 

scores of female and male students were 2.29 and 2.17, respectively. That is, the female students reported employing VLSs 

significantly more frequently than their male counterparts in overall VLS use.  In respect of the vocabulary proficiency level, the 

ANOVA results reveal that the frequency of studentsô overall VLS use varied significantly according to this variable. The results of 

post hoc Scheffeôs test reveal that students with high vocabulary proficiency employed VLSs significantly more frequently than those 

with moderate and low proficiency levels with the mean frequency scores of 2.44, 2.20 and 2.13, respectively. However, no significant 

differences in the use of VLSs were found between those whose vocabulary proficiency levels were moderate and low.  

3.2 Variation in the Studentsô Reported Use of VLSs by the Three Categories 

Table 2. Variation in the Studentsô Reported use of VLSs by the DMV, RKV and EKV Categories according to Gender 

Strategy Category Female (n=644) Male (n=261) Sig. Level Variation Pattern 

 x̄  S.D. x̄  S.D.  Pattern of Variation 

1) DMV 2.52 .49 2.41 .52 P<.01 Female > male 

2) RKV 2.12 .41 2.01 .46 P<.01 Female > male 

3) EKV 2.36 .43 2.23 .46 P<.001 Female > male 

 

Table 2 reveals that significant variations were found according to gender. Female students reported employing VLSs significantly 

more frequently than their male counterparts in all three categories.    

 

Table 3. Variation in the Studentsô Reported use of VLSs by the DMV, RKV and EKV Categories according to Levels of Vocabulary 

Proficiency 

Proficiency Level 
High 

(n=302) 

Moderate 

(n=295) 
Low (n=308) Sig. Level Variation Pattern 

Strategy Category x̄  S.D. x̄  S.D. x̄  S.D.   

1)DMV 2.72 .48 2.41 .47 2.34 .47 P<.001 High>Moderate, High>Low 

2)RKV 2.25 .42 2.04 .40 1.97 .43 P<.001 High>Moderate, High>Low 

3)EKV 2.50 .43 2.26 .42 2.21 .43 P<.001 High>Moderate, High>Low 

 

The ANOVA results in Table 3 present significant differences in the mean frequency scores of studentsô use of VLSs in all three 

categories according to the studentsô vocabulary proficiency levels.  The results of post hoc Scheffeôs test indicate that students with 

high vocabulary proficiency employed VLSs significantly more frequently than those with moderate and low vocabulary proficiency 
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levels in DMV, RKV and EKV categories.  However, no significant differences in the use of VLSs were found between those with 

moderate and low vocabulary proficiency levels in all three categories.   

 

3.3  Variation in the Studentsô Reported Use of Individual VLSs                            

Table 4. Variation in the Studentsô Reported Use of Individual VLSs according to Gender 

Individual VLS use % of high use (3 or 4) Observed
2x  

Used more by  female (12 VLSs) Female Male  

 

1.EKV7  Attending classes of every module regularly to expand knowledge 

of vocabulary items 

2.DMV5  Using a dictionary to discover the meaning or other aspects of 

vocabulary items  

3.EKV13 Singing or listening to English songs to expand knowledge of 

vocabulary items 

4.DMV6. Asking friends to discover  the meaning or other aspects of 

vocabulary items 

5.EKV15 Practicing vocabulary translation from Thai into English and vice 

versa to expand knowledge of vocabulary items 

6.RKV 8  Associating pictures to vocabulary items to retain knowledge of 

newly-learned vocabulary items  

7.DMV7 Asking teachers  to discover  the meaning or other aspects of 

vocabulary items  

8.EKV4 Studying vocabulary section in oneôs textbook to expand knowledge 

of vocabulary items 

9.EKV10 Watching English programme channels or listening to English 

radio programmes to expand knowledge of vocabulary items 

10.EKV11 Surfing the Internet especially the websites for vocabulary 

learning to expand knowledge of vocabulary items 

11.EKV 6 Doing extra English exercises or tests from different  sources, such 

as texts, magazines, internets, etc. to expand knowledge of vocabulary items 

12.RKV 14 Recording the words/phrases one is learning   and playing them 

to oneself whenever one has some spare time to retain knowledge of newly-

learned vocabulary items 

 

                           

81.2 

 

70.7 

 

64.3 

 

55.2 

  

50.2 

 

      45.2 

 

42.1 

 

39.0 

 

37.7 

 

37.0 

 

32.9 

 

18.6 

  

                          

74.3 

 

49.0 

 

55.2 

 

47.5 

 

42.1 

 

36.8 

 

34.9 

 

29.5 

 

29.5 

 

24.5 

 

24.1 

 

8.8 

  

 

2 5.34*x=  

 

2 37.84***x=  

 

2 6.53*x=
 

 

2 4.69*x=  

 

2 4.78*x=
 

 

2 5.36*x=
 

 

2 4.03*x=  

 

2 7.21**x=
  

 2 5.51*x=
  

 2 12.92***x=  
 
 2 6.77**x=

  
2 13.47***x=  

Used more by  male (1 VLS) Male Female  
 

1.RKV 4  Looking at real objects and associating them with vocabulary items 

to retain knowledge of newly-learned vocabulary items 
 

 

32.2 
 

24.1 
 2 6.29*x=  

Note : *P<.05, ** P<.01, *** P<.001 

Table 4 reveals that a greater percentage of female students  reported significantly higher use of 12 VLSs than their male 

counterparts. Meanwhile,   a greater percentage of male students  reported  significantly higher use of 1 VLS than their female 

counterparts. It is óLooking at real objects and associating them with vocabulary items to retain knowledge of newly-learned 

vocabulary itemsô (RKV 4).Among the 13 VLSs of which significant differences were found according to gender, 2 VLSs were 

reported  high frequency of use by more than 50 percent of the female and male students.  These include óAttending classes of every 

module regularly to expand knowledge of vocabulary itemsô(EKV7), (DMV 5) and óSinging or listening to English songs to expand 

knowledge of vocabulary itemsô(EKV13).   
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3.4 Variation in the Studentsô Reported Use of Individual VLSs       

Table 5. Variation in the Studentsô Reported Use of Individual VLSs according to Levels of Vocabulary Proficiency 

Individual VLS use % of high use (3 or 4) Observed 
2x  

Used more by Hi>Mo>Lo    (Positive  27  VLSs) Hi Mo Lo  

 

1.EKV 7 Attending classes of every module regularly to expand knowledge of 

vocabulary items 

2.DMV5  Using a dictionary to discover the meaning or other aspects of vocabulary 

items 

3.EKV13  Singing or listening to English songs to expand knowledge of vocabulary 

items 

4.DMV 4  Surfing the Internet  to discover the meaning or other aspects of 

vocabulary items 

5.EKV 12  Watching an English-speaking film with subtitles  to expand knowledge 

of vocabulary items 

6.DMV 6   Asking friends  to discover the meaning or other aspects of vocabulary 

items 

7.EKV 15  Practicing  vocabulary translation  from Thai into English and vice versa 

to expand knowledge of vocabulary items 

8.DMV  2  Guessing the meaning from contexts, such as   a single vocabulary, 

grammatical structure of a sentence to discover the meaning  of vocabulary items 

9.EKV 3  Studying vocabulary items from advertisements, public relations, notices, 

traffic signs, etc. to expand knowledge of vocabulary items 

10.DMV 3  Guessing the meaning from contexts, such as   pronunciation and real 

situation to discover the meaning  of vocabulary items 

11.RKV 8  Associating pictures to vocabulary items to retain knowledge of newly-

learned vocabulary items 

12.EKV 10  Watching English programme channels or listening to English radio 

programmesto expand knowledge of vocabulary items 

13.EKV 4  Studying vocabulary section in oneôs textbook to expand knowledge of 

vocabulary items 

14.RKV 7  Connecting  newly-learned vocabulary items to oneôs previous learning 

experience to retain knowledge of newly-learned vocabulary items 

15.RKV 9  Associating the target word in English with a word that sounds similar in 

Thai language to retain knowledge of newly-learned vocabulary items 

16. RKV 5  Using new words in writing 

 

87.4 

  

76.2 

 

76.2 

 

74.5 

 

69.9 

 

66.2 

 

61.9 

 

58.3 

 

57.9 

 

55.6 

 

52.6 

 

48.0 

 

47.7 

 

    45.7 

 

45.7 

 

43.4 

 

77.3 

 

62.4 

 

56.5 

 

54.6 

 

48.4 

 

49.5 

 

42.7 

 

32.9 

 

47.5 

 

37.3 

 

39.7 

 

29.2 

 

32.2 

 

  26.1 

 

34.2 

 

  20.3 

 

73.1 

 

54.9 

 

52.3 

 

50.6 

 

45.8 

 

43.8 

 

39.0 

 

27.9 

 

45.5 

 

33.4 

 

36.0 

 

28.9 

 

28.9 

 

20.5 

 

29.2 

 

19.8 

 

2 20.21***=x
 

2 30.95***=x  

 

2 41.53***=x  

 

2 41.26***=x
 

 

2 42.07***=x  

 

2 33.06***=x  

 

2 36.83***=x  
 

2 67.14***=x
 

 

2 10.91**=x
 

 

2 34.95***=x  

 

2 18.1***=x
 

 

2 31.76***=x  

 

2 26.38***=x  

 

2 50.03***=x
 

 

2 18.73***=x  

 

2 54.45***=x  

2 35.86***=x  

 

2 61.24 ***=x
 

2 19.76***=x  

 
2 21.44***=x  

 
2 21.12***=x  

 
2 25.25***=x  

 
2 17.78***=x  

 

2 11.27**=x  

17. RKV 6 Associating newly-learned vocabulary items with previously-learned 

ones to retain knowledge of newly-learned vocabulary items 

41.1 

 

22.7 21.4 

18. RKV 12 Using vocabulary items to converse with  teachers of English or 

native speakers of English to retain knowledge of newly-learned vocabulary items 

38.1 

 

16.6 13.6 

19. DMV 8 Asking other people or native speakers of  English  to discover the 

meaning or other aspects of vocabulary items 

36.4 

 

23.4 21.8 

20.RKV13 Memorising with or without a word list to retain knowledge of newly-

learned vocabulary items 

36.1 

 

22.4 21.1 

21. EKV2  Reading different types of different English printed material e.g. 

leaflets, brochures, textbooks,  or newspapers 

35.4 

 

21.4 21.1 

22 RKV 11 Using vocabulary items to converse with friends to retain knowledge 34.4 24.1 16.9 
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of newly-learned vocabulary items   

2 35.78 ***=x
 

23. EKV1  Playing English games, such as scrabble, crossword puzzles to expand 

knowledge of vocabulary items 

33.8 

 

21.4 20.5 

 24. RKV 10 Reviewing previous English lessons to retain knowledge of newly-

learned vocabulary items  

30.8 

 

21.4 20.1 

25. RKV 1 Saying or writing the word with its meaning repeatedly to retain 

knowledge of newly-learned vocabulary items 

24.5 

 

13.2 7.5 

 

 
Table 5. Variation in the Studentsô Reported Use of Individual VLSs according to Levels of Vocabulary Proficiency (cont) 

Individual VLS use % of high use (3 or 4) Observed 
2x  

Used more by Hi>Mo>Lo (Positive  27  VLSs) Hi Mo Lo  

 

26. RKV 17  Grouping  words together according to the similarity of meanings, 

pronunciation, spelling or any other aspects  that can link the words to be 

grouped together to retain knowledge of newly-learned vocabulary items 

 

24.2 

 

 

13.9 

 

13.0 

 

2 16.52***=x  

 
 

2 6.68*=x  27. RKV 2 Saying vocabulary items in rhymes to retain knowledge of newly-

learned vocabulary items 
 

15.2 

 

10.5 8.8 

Mixed :Used more by Hi>Low>Mo (9 VLSs)  Hi Lo Mo  

 

1.DMV 1 Guessing  the meaning by analysing the structure of words (prefixes, 

roots and suffixes) to discover the meaning  of vocabulary items 

 

52.0 

 

 

32.1 

 

28.8 

 

2 40.22***=x  

 
2=8.50*x  

 

2 58.81***=x  
 

2 7.38*=x  

 

2 15.84***=x  

 

2 28.01***=x  

2 24.28***=x  

 
2=8.95*x

 
 
 
 

2 20.52***=x  

2.DMV 7  Asking teachers  to discover the meaning or other aspects of 

vocabulary items 

46.4 

 

38.6 34.9 

3.EKV 8  Learning words through literature,  poems and traditional culture to 

expand knowledge of vocabulary items 

42.4 

 

19.5 17.6 

4.EKV11  Surfing the Internet, especially the websites for vocabulary learning to 

expand knowledge of vocabulary items 

39.1 

 

32.1 28.8 

5.EKV 6  Doing extra English exercises or tests from different  sources, such as 

texts, magazines, internets, etc. to expand knowledge of vocabulary items 

38.7 

 

27.9 24.4 

6.EKV14  Listening to English lectures, presentation, or English conversation to 

expand knowledge of vocabulary items 

37.1 

 

21.4 20.0 

7.RKV4  Looking at the real objects and associating them with vocabulary items 

to retain knowledge of newly-learned vocabulary items 

36.4 

 

23.1 19.7 

8.RKV 14  Recording the words/phrases one is learning   and playing them to 

oneself whenever one  has some spare time to retain knowledge of newly-learned 

vocabulary items  

20.9 

 

14.0 12.5 

9.EKV 9  Taking an extra job or getting trained by the companies where one can 

use English, such as  tour offices, hotels, etc. 
 

19.2 

 

9.4 8.1 

Note : *P<.05,  ** P<.01,   *** P<.001 

The chi-square results in Table 5 reveal that the significant variations in studentsô use of 36 individual VLSs which were found 

according to vocabulary proficiency level can be presented into two main patterns of variation: 27 VLSs as ópositiveô and 9 VLSs as 

ómixedô.  

The first variation is positive or óHi>Mo>Loô.  This pattern indicates that a greater percentage of students with high vocabulary 

proficiency   reported significantly higher use of 27 VLSs than those with moderate and low vocabulary proficiency levels. Among 27 

VLSs of which significance differences were found, 11 VLSs were used to retain knowledge of newly-learned vocabulary items 

(RKV), 9 VLSs were used to expand knowledge of vocabulary (EKV) and 7 VLSs were used to discover the meaning or other aspects 

of new vocabulary items (DMV). Of the 27 VLSs with significant differences as positive variation pattern, 4 VLSs were reported with 

the high frequency of use by more than 50 percent of students with high, moderate and low vocabulary proficiency levels. They were 

óAttending classes of every module regularly to expand knowledge of vocabulary itemsô(EKV 7),óUsing a dictionary to discover the 

meaning or other aspects of vocabulary itemsô (DMV 5),óSinging or listening to English songs to expand knowledge of vocabulary 

itemsô(EKV 13) and óSurfing the Internet  to discover the  meaning or other aspects of vocabulary itemsô(DMV 4).  

 The second variation pattern is mixed or óHi>Lo>Moô.  This pattern indicates that a greater percentage of students with high 

vocabulary proficiency   reported significantly higher use of 9 VLSs than those with low and moderate vocabulary proficiency levels. 

Among 9 VLSs of which significance differences were found, 5 VLSs were used to expand knowledge of vocabulary items (EKV), 2 
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VLSs were used to retain knowledge of vocabulary (RKV) and the other 2 VLSs were used to discover the meaning or other aspects 

of new vocabulary items (DMV). 

IV.  DISCUSSIONS 

Use of VLSs and Gender  
In the context outside Thailand, gender differences have been taken into consideration to study in relation to studentsô VLS Use. 

Many previous research studies found the relationship between studentsô gender and their VLS use (Gu, 2002; Catalan, 2003; 

Marttinen, 2008; Si-xiang, 2009; Zhi-lang, 2010; Cengizhan, 2011 and Alhaysony 2012). In the Thai context, gender differences have 

received little attention as a factor that might affect studentsô VLS use. In the present study, studentsô gender is one of the key factors 

that is shown to have affected studentsô VLS use. The findings reveal that female students employed VLSs significantly more 

frequently than their male counterparts in overall VLS use, the three main categories  and the individual strategy level.   The findings 

are consistent with Siriwan (2007) who discovered that female students in Thailand employed VLSs with greater frequency than their 

male counterparts.   

The first possible explanation can be made based upon the innate characteristics of female and male brains. Females and males are 

of equal intelligence; however, they are likely to operate differently as they seem to use different parts of their brains to encode 

memories, sense emotions, solve problems and make decisions (Zaidi, 2010).  According to Zaidi (2010), certain characteristics in the 

brain play important roles in female and male learning processes and language development.  Regarding the regions of the brain that 

play important roles in visual processing and storing language and personal memories, apart from being bigger in volume, the frontal 

and the temporal areas of the cortex  are more precisely organised in femaleôs brain. This contributes their better language learning 

and predisposes female students as a whole to be more strategic vocabulary learners than their male counterparts. 

Another possible explanation might be attributable to the female and male cognitions. Males and females have different cognitive 

profiles (Baron-Cohen, Knickmeyer, and Belmonte, 2005). Concerning a visual link to learning, male learners tend to rely more on 

pictures and moving objects for word connections than female learners (Gurain, 2006). One VLS which is directly related to visual 

connections is, óLooking at real objects and associating them with vocabulary items to retain knowledge of newly-learned vocabulary 

itemô (RKV 4). Not surprisingly, it was found in the present study  that male students reported employing this VLS significantly more 

frequently than their female counterparts. On the other hand, females  were found to be better than the males in verbal skill (Baron-

Cohen et al.,2005) Some VLS items in the VLS questionnaire rely on the studentsô verbal skill, such as  óSaying or writing the word 

with its meaning repeatedly, óSaying vocabulary items in rhymes, óSinging or listening to English songsô. The better verbal skill in 

female than male students which is used in vocabulary learning may explain why females employed a greater variety and a higher 

frequency of VLSs than their male counterparts.  

A popular belief is that females are better L2 learners than males. If so, it probably resulted from the development of more 

effective social interaction skills and strategies in female than male students (Hall, 2011). The VLS, óAsking teachers to discover the 

meaning or other aspects of vocabulary itemsô was employed significantly more frequently by female students than their male 

counterparts at individual strategy level. There are other strategies that rely on the studentsô social interaction skill, such as óUsing 

vocabulary items to converse with friendsô, Using vocabulary items to converse with  teachers of English or native speakers of 

Englishô, óAsking other people or native speakers of  English for the meanings or other aspects of  vocabulary itemôsô. The more 

effective social interaction skills and strategies in female than males could be another possible explanatory factor  for the observation 

that females  employed more variety and at a  greater frequency of VLSs than their male counterparts. 

More possible explanation for the significant differences that were found is the linkage between gender difference and learning 

style. Learning styles may result from personal disposition, choice, previous learning experience and are not wholly innate and not 

completely fixed (Hall, 2011). Females show a higher preference for auditory learning styles (Sabeh et al., 2011).  Males are likely to 

learn less by listening.  Many VLSs in the present study rely on aural skills, such as óWatching English programme channels or 

listening to English radio programmesô, óWatching an English-speaking film with subtitlesô, óRecording the words/phrases one is 

learning  and playing them to oneself whenever one have some spare timeô, óListening to English lectures, presentation, or English 

conversationô. Auditory-oriented learning style preferred by female students might be the explanatory factor  that contributes the more 

variety and  greater frequency  of VLSs that are used.   
We might say that VLSs play a significant role in assisting students to develop vocabulary skills and gender differences are 

obviously connected to the differences between male and female use of VLSs.  English language teachers need to understand and be 

aware of the differences between female and male VLS use and their unique development in vocabulary learning processes. For 

example, male students might not be able to gain greater benefits from vocabulary learning processes that require verbal repetition, 

cooperative learning, oral and aural practices as much as female students. However, practice with visual connections needs to be 

introduced and supplemented for male students as they seem to respond better with this learning process.  

Use of VLSs and Vocabulary Proficiency 
Vocabulary knowledge has received attention by previous researchers as a factor influencing studentsô VLS use.  Considerable 

research works support the link between studentsô vocabulary knowledge and their VLS use. (Siriwan, 2007; Lachini, 2008; Hamzah, 

Kafipour and Abdullah, 2009; Kafipour, Yazdi, Soori and Shokrpour,  2011; Waldvogel, 2011; and Tilfarlioglu  and Bozgeyik, 2012). 

The findings of these previous studies have revealed the differences in VLS use between students with high and low vocabulary 

knowledge. The findings of the present study are consistent with the previous research works mentioned above in that students with 

high and low vocabulary knowledge reported employing VLSs differently. The possible factors  are discussed below;  
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The first possible explanation  is that the students who already have a high vocabulary proficiency are presumably more motivated. 

According to Ushioda (2008), good language learners are motivated. Motivation is dealing with ówhat moves a person to make certain 

choices, to engage in action, and to persist in actionô (p.19). In the present study, a greater percentage of students with high vocabulary 

proficiency reported high use of 36 VLSs than those with moderate and low vocabulary proficiency. This implies that high vocabulary 

proficiency students are likely to have personal motivation  that drives them to engage in actions or behaviors regarding vocabulary 

learning  and persist in these actions or behaviors more frequently.  Studentsô motivation has also been found to be positively 

correlated with their VLS use (Fu, 2003; Marttinen, 2008). Motivation is considered one of the three essential variables on which good 

language learning depends (Rubin, 1975). In the present study personal motivation is assumed to be one of the factors that drive high 

vocabulary proficiency students to employ VLSs significantly different from moderate and low vocabulary proficiency ones.   

Another possible explanation for the higher use of VLSs by students in high-proficiency group is their learning style. óLearning 

styles are moderately strong habits rather than intractable biological attributes, and thus they can be modified and extendedô (Reid, 

1987, p.10).  Chapelle and Roberts (1986) point out that good language learners are flexible to adapt their learning style to the needs 

of a given situation or task, while less successful language learners are less likely to adapt when specific need arises and more likely to 

persist with a particular style. It can be clearly seen by the VLS use at the individual VLS level that students with high vocabulary 

proficiency seem to be more  adaptive  in  employing techniques or strategies to deal vocabulary items than those with moderate and 

low vocabulary proficiency levels.   

More possible explanation is the high awareness of vocabulary learning of students in a high-proficiency group. When taking a 

closer look at the individual VLS level, it was found that a greater percentage of  students with high vocabulary proficiency than those 

with moderate and low vocabulary proficiency levels  try to put themselves  in an environment where they can learn vocabulary items, 

such as óPlaying English games, such as scrabble, crossword puzzles to expand knowledge of vocabulary itemsô (EKV1), óUsing 

vocabulary items to converse with teacher of English or native speakers to retain knowledge of newly-learn vocabulary itemsô (RKV 

12), and óTaking an extra job or getting trained by the company where one can use English to expand knowledge of vocabulary itemô 

(EKV 9). Moreover, the high-proficiency studentss try to make use of the resources, including human and material resources to help 

facilitate their vocabulary learning. It can be seen that a greater percentage of students with high vocabulary proficiency level than 

those with moderate and low vocabulary proficiency levels reported significantly higher use of  the VLSs, for examples, óAsking 

friends to discover the meaning or other aspects of vocabulary itemsô (DMV6), óAsking teachers to discover the meaning or other 

aspects of vocabulary itemsô (DM6), and óSurfing the Internet to discover the meaning or other aspects of vocabulary items (DMV4). 

The high awareness of vocabulary learning in high-vocabulary proficiency students might provoke their high frequency and a variety 

of VLSs that are used. 

V.  CONCLUSIONS AND IMPLICATIONS 

The present study examined the VLSs employed by Thai-tertiary level students. It was found that genders affected the studentsô 

three levels of VLSs use. The results may shed some lights in terms of gender that gender-based VLS strategy training should be taken 

into consideration.   English language teachers should supplement instructions to their male students  with strategies dealing with  

picture-reliance,  visual connections  as they respond well with these learning  skills.  The female students should be encouraged to use 

VLSs that make full use of oral, aural and social skills  as they have high possibility of success  in  learning with these skills.  In terms 

of vocabulary proficiency, it was found that levels of vocabulary proficiency affected the studentsô three levels of VLS use. The high-

proficiency group reported employing VLSs significantly more frequently than the moderate and low-groups. The two latter groups 

should be encouraged to be aware of how VLSs can help them increase their vocabulary, moreover,  they should be motivated to make 

use of the resources including human  and material resources to help facilitate their vocabulary learning. In addition, they should be 

introduced to be more adaptive when dealing with the vocabulary items.   
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Abstract- The biometry, biomass production, density and the sex 

ratio of two edible venerid clams, Paphia malabarica and 

Meretrix casta and the hydrologic parameters of the clam beds of 

Ashtamudi Estuary were monitored for one year. The results of 

the study indicated that the density and distribution of these 

clams were influenced by salinity. The largest Paphia clams were 

obtained in November and the Meretrix clams in April. In 

P.malabarica the tissue mass production increased from July to 

December and in M.casta from April to December. In both 

species the male and female sex ratio was found to be 1:1. The 

P.malabarica was denser than M.casta in the estuary. Increased 

biomass production, percentage edibility and nutritional values 

were recorded highest during the monsoon season (June-

September) indicating the best time for harvest to keep the 

fishery sustainable. 

 

Index Terms- Biometry, biomass production, density, M.casta, 

P.malabarica, sex-ratio. 

 

I. INTRODUCTION 

olluscs are soft bodied, heterogeneous groups of organisms 

inhabiting a wide variety of environment. Clams are one of 

the important varieties of molluscs. These are commercially 

important from the point of view of its nutritional value and as 

sentinel organism reflecting the environmental pollution. The 

density and distribution of these organisms are controlled by 

seasonal changes in environmental factors. The sustainability of 

the clam fishery depends on the management of wet land and the 

prudent harvesting practiced there. Despite the fact that advanced 

researches have been initiated towards problems related to 

fishery, scant attempts have been made to monitor biomass 

production in edible venerid clams. Two commercially important 

venerid clams, Paphia malabarica and Meretrix casta were 

selected for the study. These are two important clam species, 

forming vast beds in the estuaries of Malabar Coast (South-West 

coast) in India. The clams were exploited from the estuary 

throughout the year with a ban in fishery from November to 

February. 

       The present work was carried out to study the biometry, 

biomass production and sex ratio in two edible clams, Paphia 

malabarica and Meretrix casta in the Ashtamudi Lake and the 

hydrologic factors affecting their density and distribution.  

 

II. MATERIALS AND METHODS 

1.1. Area studied 

       Ashtamudi Lake, located in Kollam district, is the second 

largest estuarine system in Kerala, India. It has a water spread 

area of about 32 km
2
. The lake is located between latitude 8

Ǔ 
53 -́

9
Ǔ
2´ N and longitude 76

Ǔ
31´ ï 76

Ǔ
41´E. The main basin is about 

13 km long and the width varies from a few 100 m to about 3 

km. The estuary remains connected to the Arabian Sea 

throughout the year. 

 

1.2. Clam collection and analytical methods 

       Random monthly samples were collected from the clam beds 

of the estuary for a period of one year. The clams collected were 

transported to the laboratory and kept in aerated habitat water for 

twenty four hours for defecation. Thirty clams were taken 

monthly for biometric measurements. Hundred randomly 

selected clams were sacrificed monthly to observe reproductive 

state and to determine the sex ratio. Quadrate (0.25m X 0.25m) 

samples were taken monthly from the estuarine bar mouth to the 

upper reaches to analyse the density and distribution of the 

clams. 

 

1.3. Biometric measurements 

       Length, breadth and depth of individual clams were 

measured using vernier callipers with 0.01mm accuracy. The 

distance between the anterior and posterior extremities of the 

shell in a direction parallel to the ventral margin was recorded as 

the total length. The distance between the umbo and the ventral 

margin in a direction perpendicular to the anterior-posterior axis 

was recorded as breadth. The greatest distance between the outer 

surfaces of the two valves when they are kept closed together 

was recorded as depth. The measurements were expressed in 

centimetres. 

       The total weight, wet meat weight, dry meat weight, and 

shell weights were determined to the nearest 0.01mg in an 

electronic balance. The total weight or the live clam weights 

were determined after washing off sediment particles adhering to 

the shell. The clams were cut opened tissue was removed from 

the shell, washed with distilled water, wiped with tissue paper 

and weighed. The weights were recorded as the wet weight. The 

clam meats separated from the shells were kept in hot air oven at 

80
o
C until constant dry weight was obtained. After removing 

meat the shell weights were recorded. All the weights were 

expressed in grams. The volume of whole organism and shell 

were measured to nearest 0.1 ml using displacement method 

(Quale and Newkirk, 1989). Percentage edibility was estimated 

by adopting the method of Venkatraman and Chari (1951). 

Number of individuals per square meter was noted as density.  

 

1.4. Hydrologic parameters 

M   
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       The hydrologic parameters such as salinity, dissolved 

oxygen, pH and temperature were estimated by standard 

methods. Salinity was determined by Mohr-Knudsen 

argentometric titration method (Strickland and Parsons, 1968), 

Dissolved Oxygen fixed in situ was analysed in the lab following 

modified Winklerôs method (Strickland and Parsons, 1968). p
H 

was measured immediately after collection using a portable p
H
 

meter . Temperature of the water was recorded using a mercury 

filled Celsius thermometer.  

       The results were subjected to suitable statistical analysis 

using statistical package for the Social Sciences (SPSS 20.0 

version).The correlation analysis was conducted to determine 

correlation between the hydrologic parameters and the biological 

parameters. The Analysis of Variance (ANOVA) was carried out 

to determine the variance in the mean values of physico-chemical 

parameters and biological parameters of two clam beds. The sex 

ratios were tested using chi square test. All statistical procedures 

were carried out at 5% level of significance. 

 

III.  RESULTS 

       The temporal variations in the hydrologic parameters of the 

clam-beds during the study period are represented in figures 1 to 

4. The average monthly values in salinity (Figure 1) of the 

Paphia bed ranged between 10.515 ppt to 31.195 ppt and in the 

Meretrix bed it was found to vary between 10.793 ppt to 29.295 

ppt. The values of dissolved oxygen (DO) (Figure 2) in the 

Paphia bed showed variation from 2.245 to 7.185 mg/l where as 

in the Meretrix bed it varied from 3.597 to 10.179 mg/l. The P
H
 

values of water (Figure 3) ranged between 7.8 ï 8.36 in the 

Paphia bed and 7.6 ï 8.35 in the Meretrix bed. The temperature 

ranged between 26
Ǔ
 C and 31

Ǔ
 C in both the clam beds (Figure 4). 

Correlation studies revealed that the salinity has highly 

significant negative correlation with dissolved oxygen (-0.456) 

and water p
H 

(-0.216). The density of Paphia malabarica 

exhibited significant positive correlation with salinity 

(0.218).The dissolved oxygen of the clam beds showed highly 

significant positive correlation with water p
H
 (0.518) and 

negative correlation with temperature (-0.248). The dissolved 

oxygen showed significant positive correlation with density of 

Meretrix casta (0.228) and significant negative correlation with 

density of Paphia malabarica (-0.227). The temperature of water 

indicated highly significant negative correlation with p
H
 (-0.328). 

The analysis of variance showed no significant variation in the 

values of salinity, p
H
 and temperature between sites. ANOVA 

revealed significant variations in the mean values of dissolved 

oxygen between sites (p<0.001). 

       The Figure 5 depicts the density (number/m
2
) of the two 

clam species in the estuary. The density of clams exhibited a 

steady increase from December to May. The clam density 

decreased from June to October. The maximum density was 

recorded in May and the minimum in October-November. The 

clam Paphia malabarica was denser than the clam Meretrix 

casta in the estuary. 

       Results of the biometric measurements of Paphia 

malabarica  and Meretrix casta are represented in figures 6 to 8.  

In Paphia the maximum value in total weight (9g) was recorded 

in July and the minimum value (5.27g) was recorded in March. 

Where as in Meretrix casta the maximum weight recorded was 

20.504g in April and the minimum weight of 7.179 g in 

December. The highest wet tissue weight of 2.412 g was 

recorded in Paphia malabarica in August and for Meretrix casta 

it was 3.765 g in April. The lowest values of wet tissue in Paphia 

were recorded in February 1.196 g and in Meretrix it was 1.593 

in March. The values of dry tissue weight ranged between 0.625 

g in March and 1.93g in July in the case of Paphia. In Meretrix 

casta the weight of dry tissue ranged between 0.689 g in 

February and 1.604g in April (Figure 6). The total volume values 

ranged between 2.605 ml in March and 5.573 ml in July in 

Paphia and in Meretrix it varied between 4.383 ml in December 

and 12.43 ml in April. The shell volume values in Paphia 

malabarica ranged between 1.33 ml in March and 2.97 ml in 

July .Where as in the case of Meretrix casta it varied between 

2.04 ml in December and 6.52 ml in April (Figure 6). 

       The values of height, length, width (Figure 7) revealed that 

in Paphia malabarica the smallest clams were recorded in 

December and the largest clams in November whereas in 

Meretrix casta the largest clams were obtained in April and the 

smallest clams in December. The maximum value of percentage 

edibility in P.malabarica was recorded in August (31.5) and for 

M.casta it was (26.01%) in December. The minimum percentage 

edibility value of 20.67% (P.malabarica) and 16.76% (M.casta) 

were obtained in February (Figure 8). 

       Table Iand Table II represents the sex ratio in Paphia 

malabarica and Meretrix casta respectively. In both the species 

the male and female sex ratio was found to be 1:1. 

 

IV.  DISCUSSION 

       The two venerid clams, Paphia malabarica and Meretrix 

casta , forms vast clam beds in Ashtamudi Lake. Both these 

estuarine clams were found to tolerate a wide range in salinity. 

Paphia malabarica bed is distributed up to the barmouth whereas 

the Meretrix casta occupies the middle region of the estuary. 

Similar pattern in distribution of two clams in the estuary were 

reported earlier (Appukuttan et al., 2002). During the S-W and 

N-E monsoon seasons, when salinity was low, more shells were 

present in the collection of both the species. This showed that 

lowering of salinity by fresh water intrusion due to heavy rain 

caused mortality of clams. This indicates that both clam species 

prefer higher salinity. 

       The biometric measurements showed that in both the clam 

species all measurements were found to increase from April to 

November. Largest specimens were observed during November 

in the case of Paphia whereas the largest Meretrix species were 

observed in April.  On observing the tissue mass production, it 

was evident that in Paphia the biomass production is increased 

from July to Decmber. This season correlated with 

gametogenesis in Paphia malabarica. In Meretrix casta tissue 

mass production was found increasing from April to December. 

The increased wet and dry tissue weight during the reproductive 

season reflects the accumulation of biochemical nutrients in the 

body. When population density is considered, the Paphia 

malabarica population is denser than Meretrix casta. The best 

time to harvest Paphia malabarica remains during monsoon 

season (June-September). It coincides with higher caloric value, 

high condition index and high percentage edibility ( Ampili and 

Shiny,2012). Kumari et al. (1977) observed higher values of 
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protein content in Meretrix casta from the estuary during 

monsoon indicating harvest season. In bivalve species, best term 

for harvesting is just before spawning period when condition 

index is at peak (Peharda et al., 2007). Yildiz et al. (2011) 

observed that the Oyster Ostrea edulis showed seasonal variation 

in the condition index, meat yield and biochemical composition. 

He also opined that the ideal period for their harvest is from 

April to August when the condition index was maximum. 

       Observations on the sex ratio in both the species showed that 

the male and female sex ratio was found to be 1: 1, that is the 

males and females are equally represented in the population. This 

shows that the populations are in equilibrium where in 

inbreeding and competition for mates does not occur. This also 

indicates that even if a portion of the potential spawning stock is 

left in the population, there will still be fertilization. Eventually 

this recruitment will translate into recovery of stocks provided 

that sustainable exploitation of the resources is practiced in the 

area.  
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P<0.01 

Figure 1: Salinity variations in the clam beds 
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P< 0.01 

Figure 2: Dissolved oxygen variations in the clam beds 

 

 

 
P<0.01 

Figure 3: Variations in the water p
H
 of clam beds 

 

 
P<0.01 

Figure 4:Variations in the water temperature of clam beds 
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Figure  5: Density of clams in the estuary 

 

 

 

 
Figure 6: Weights of clams collected 
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Figure 7: Volumes of clams collected 

 
Figure 8: Shell morphometry of the clams collected 
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Figure 9 :Temporal variations in percentage edibility 

 

 

Table I: Sex ratio in Paphia malabarica 

  

      

MONTH  MALE FEMALE INDETERMINATE TOTAL 

SEX RATIO 

M:F 

MARCH  30 40 30 
100 

01:01.3 

APRIL  48 45 7 
100 

01:00.9 

MAY  47 50 3 
100 

01:01.1 

JUNE 46 50 4 
100 

01:01.1 

JULY  45 49 6 
100 

01:01.1 

AUGUST 47 51 2 
100 

01:01.1 

SEPTEMBER 48 52  - 
100 

01:01.1 

OCTOBER 46 54  - 
100 

01:01.2 

NOVEMBER  49 51  - 
100 

01:01.0 

DECEMBER 46 54  - 
100 

01:01.2 

JANUARY  48 50 2 
100 

01:01.0 

FEBRUARY 25 27 48 
100 

01:01.1 

TOTAL ( N)  525 573 102 
1200  

% 43.75 47.75 8.5 100 
 

 

 

 

 

Table II:  Sex ratio in Meretrix casta 

  

      

MONTH  MALE FEMALE INDETERMINATE TOTAL 

SEX RATIO 

M:F 

MARCH  
42 58 

- 
100 01:01.4 

APRIL  
48 52 

- 
100 01:01.1 

MAY  
45 55 

- 
100 01:01.2 
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JUNE 
40 42 18 100 01:01.0 

JULY  
45 53 2 100 01:01.2 

AUGUST 
56 40 4 100 01:00.7 

SEPTEMBER 
56 44 - 100 01:00.8 

OCTOBER 
47 53 - 100 01:01.1 

NOVEMBER  
49 51 - 100 01:01.0 

DECEMBER 
44 51 5 100 01:01.2 

JANUARY  
45 49 6 100 01:01.1 

FEBRUARY 
26 25 49 100 01:01.0 

TOTAL ( N)  
543 573 84 1200  

% 
45.25 47.75 7 100 

 
 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014     39 

ISSN 2250-3153  

www.ijsrp.org  

Evaluation of the Vegetative and Yield Performances of 

Groundnut (Arachis hypogaea) Varieties Samnut 10 and 

Samnut 20 Treated with Sodium Azide 

Animasaun, D. A.
1
, Oyedeji, S.

1
, Azeez, M. A.

2
 and Onasanya, A. O

1
 

 
1Department of Plant Biology, University of Ilorin, Ilorin, Kwara State, Nigeria 

2Department of Pure and Applied Biology, Ladoke Akintola University of Technology, Ogbomosho, Oyo State, Nigeria 

 
Abstract- Dry seeds of groundnut (Arachis hypogaea) varieties 

Samnut 10 and Samnut 20 obtained from the Ministry of 

Agriculture, Ilorin, Nigeria were treated with sodium azide 

concentrations (10, 20, 30, 40 and 50 mM) to evaluate the 

vegetative and yield performances of the varieties in response to 

treatment. Low concentrations (10-30 mM) promoted fast 

germination, though germination, percentage germination and 

seedling survival decreased with increased in concentrations. 

Highest vegetative growth was induced by 50 mM concentration 

2-week after sowing (WAS) and correlations were established 

performances of the two varieties in relation to different 

concentrations of sodium azide. The plant vegetative traits 

evaluated at 4WAS, 6WAS, and 8WAS showed significance 

responses to different treatment concentrations. Highest 

performance was obtained at 50 mM, the trend which was 

sustained till maturity. Early maturity was achieved in all the 

concentrations applied and quantitative yield parameters 

evaluated were highest among 50 mM treated plants. In general, 

the performances of the two varieties were optimal in responses 

to 50 mM concentration and both varieties (Samnut 10 and 

Samnut 20) responded similarly to sodium azide treatment of 

different concentrations. These findings suggest that sodium 

azide can be utilised to create variability among existing 

germplasm for improving vegetative and yield parameters of 

groundnut. 

 

Index Terms- Arachis hypogaea, early maturity, percentage 

germination, seedling survival, sodium azide 

 

I. INTRODUCTION 

he peanuts or groundnut (Arachis hypogaea) is a species in 

the legume family (Fabaceae). It is an important oilseed 

legume grown worldwide and is known by many other local 

names such as earth nuts, pea nuts, goober peas, monkey nuts, 

and pig nuts [1]. It is grown both for domestic market and for 

export. The world groundnut production was estimated to be 

35.367 million metric tons in 2011/2012, and the word groundnut 

exports totals approximately 1.25 million metric tons in 2012. 

The world leading producers are China, India, and USA followed 

by Nigeria the fourth position and the largest producer in Africa. 

Groundnut is the 5
th
 most widely grown crop in the sub-Saharan 

Africa behind maize, sorghum, millet and cassava, where it is 

grown exclusively for domestic use, either for consumption or as 

cash crop for smallholder farmers [2], [3]. 

       Groundnut is a nutritive crop with approximately 25% 

protein and about 45 ï 50% oil. The skin of groundnut is rich in 

vitamin B and it is used as a base ingredient for cosmetics. It also 

provides important ingredients in numerous industries for sweet, 

ice-cream, coating, peanut butter and bakery products. 

Groundnut protein contents is of high biological value as it 

contains more protein than meat, about two and a half times more 

than eggs and far more than any other vegetable foods except 

soya bean and yeast. The residue of the extraction process is used 

as commercial groundnut cake which is a concentrate feed for 

livestock and poultry. The nuts are eaten raw or after roasting as 

snacks. The green leaves or shoot makes excellent fodder and 

hay for animals [4], [5]. 

       Though, groundnut is an economic crop with lots of 

industrial potentials and capacity to fit into the array of crops for 

food security and poverty eradication among the teeming 

population of the poor rural farmers, the crop is faced with a 

number of challenges that has contributed to its decline and low 

production in sub-Saharan African. Low yield, abiotic stress, pest 

and diseases are major problem facing the crop [6], [7], [8]. Crop 

improvement through conventional method of breeding may not 

be able to create desire variability on which a robust breeding 

programme could be built. Also, groundnut as a self pollinating 

crop naturally would have less variability in its gene pool and 

thus limiting the number of natural varieties for which breeders 

could screen and exploit for improvement purposes. 

       Crop improvement by mutagenesis has been applied in a 

number of crops for yield improvement, creation of new 

cultivars, stress and drought tolerance, disease resistance and for 

horticultural or floriculture purposes [9], [10], [11], [12]. Induced 

mutations have been used to improve major crops that are mainly 

propagated by seeds [13], [14] and to introduce novel genetic 

variability in ornamental crops. Effects of Sodium azide on crop 

plants has earlier been reported some decades back [15]. 

       The present study attempts to evaluate the effects of different 

concentrations of sodium azide on growth and biological yield of 

two varieties of groundnut commonly grown in Nigeria. It will 

also assess and compare the responses of the varieties to sodium 

azide concentrations based on the seedling and growth 

parameters of the groundnut. This is with a view to determine the 

possibility of sodium azide becoming a suitable candidate for 

generation of additional variability in the varieties studied. 

 

T 
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II. MATERIALS AND METHOD 

       Dried Seeds of groundnuts Samnut 10 and Samnut 20 

varieties obtained from Kwara State Ministry of Agriculture, 

Ilorin, Nigeria were used for this investigation. The seeds (nuts) 

were exposed to different concentrations of freshly prepared 

sodium azide solution (10, 20, 30, 40 and 50 mM) for 6 hrs. The 

control seed for each of the varieties were soaked in distilled 

water for 6 hrs. After, the seeds treated with sodium azide were 

thoroughly washed in running tap water for ten minutes to 

remove excess exudates and chemicals from the seeds. Also, the 

control seeds were removed from distilled water and air dry for 

about 20 minutes. The treated seeds along with the control were 

plated in lunch boxes padded with filter papers soaked in distilled 

water (10 seeds per box) with labels corresponding to the 

treatment for germination studies. Daily germination observation 

was made until maximum germination was achieved on the 10
th
 

days after sowing. Number of days to germination and 

percentage germination were determined. 

       The pot experiment was conducted at Botanical garden, 

University of Ilorin, Ilorin, Nigeria. Pot studies were undertaken 

with two seeds sown in a pot (42 cm x 36 cm planting bags) 

filled with sandy loam soil. Five replicates were made for each of 

the treatment concentration and control which were arranged 

along in a Randomized Complete Block Design (RCBD) layout 

with 0.5 x 0.5 m spacing. Effects of the mutagenic chemical were 

evaluated on seedling survival, number of leafs, number of 

branches, leaf length, leaf breadth, plant height and petiole 

length. These data were collected every fortnight but number of 

days to flowering, number of days to maturity and number of 

pod/plant were determined at maturity.  

       Data obtained from parameter above were subjected to 

Analysis of variance and the means were separated using Duncan 

Multiple Range Test (DMRT) at 0.05 probability level. 

Correlations among the treatment concentrations were also 

analyzed. 

  

III.  RESULTS 

       The results showed different responses of the two varieties 

studied to different concentrations of sodium azide in 

germination studies, growth and yield parameters evaluated. 

Seed colour, shape and texture were the same before and after the 

treatments were applied. More than 80% of the seeds germinated 

within 7 days after planting in lower concentrations of 10 and 20 

mM treatment showed good germination effect on both varieties, 

germination days however became longer with increased 

concentration. Percentage germination declined as the 

concentration of sodium azide increases (Fig.1a and 1b).  

       The quantitative characters studied 2 weeks after sowing 

(2WAS) showed increase in plant height with increase in 

treatment concentrations and with respect to the control plants; 

plant height was positively affected with different concentrations 

of sodium azide. In Samnut 10, plant height was highest with 

50mM treatment with average height of 7.33 cm, while other 

concentrations and control produced averagely 5.67 cm plant 

height. Also, highest height of (6.82 cm) was recorded with 50 

mM while other treatment concentrations and control ranges 

between 4.81 ï 6.00 cm with control plant producing the least 

plant height of 4.67 cm among the Samnut 20. The trend was 

similar for number of leaves, leaf length, leaf breadth and petiole 

length performance of the two varieties. Different pattern of 

responses to treatment concentration were recorded by the 

varieties in terms of number of branches (Table 1). Table 2 

revealed the Correlation coefficient showing the relationship 

between Samnut 10 and Samnut 20 based on plant height at two 

weeks after planting by concentrations of sodium azide. 

       At 4, 6 and 8 weeks after sowing (4WAS, 6WAS, and 

8WAS), effect of sodium azide treatments on plant height and 

number of leaves were highest among the 50 mM plants while 10 

and 20 mM concentrations recorded the least performance with 

respect to control in terms of plant height and number of leaves 

among the two varieties (Fig. 2, 3). The results of mean 

comparisons for the vegetative characters considered at 10 and 

12 weeks after sowing (10WAS and 12WAS) showed significant 

responses of the varieties to different concentrations of sodium 

azide as summarized in Tables 3 and 4.  

       Evaluation of both fruit and nut parameters (Table 5) showed 

different patterns in performance and responses of Samnut 10 

and Samnut 20 to different concentrations of sodium azide. Early 

maturity was obtained among the chemically treated plants; the 

number of days to maturity reduces as the concentration 

increases. Highest average number of pods (76.00 in Samnut 10 

and 54.66 in Samnut 20) was obtained from 50 mM plant. 

Control plants produced 60.33 and 37.66 number of pods per 

plant in Samnut 10 and Samnut 20 respectively. In addition, 

weight of 100seeds was highest among 50 mM plants for both 

varieties. 

 

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014     41 

ISSN 2250-3153  

www.ijsrp.org  

0

1

2

3

4

5

6

7

Control 10 mM 20 mM 30 mm 40 mM 50 mm

Samnut 10

Samnut 20

Column1

 
Fig 1a: Effect of sodium azide concentrations on mean number of days to germination of Samnut 10 and Samnut 20 

groundnut varieties 

 

 

 

 

 

 

 

 

 
Fig. 1b: Effect of different concentrations of sodium azide on Percentage germination of Samnut 10 and Samnut 20 

varieties of groundnut. 

 

 

 

 

 

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014     42 

ISSN 2250-3153  

www.ijsrp.org  

Table 1: Effects of Sodium azide on quantitative characteristics of A. hypogaea (Samnut 10 and Samnut 20) two weeks after  

sowing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variety 

Plant Height 

(cm) 

Number of  

leaf 

Number of  

Branch 

Number of 

leaflet 

Leaf length 

(cm) 

Leaf width 

(cm) 

Petiole 

length (cm) 

 

Samnut 10 Control 

10 mM 

20 mM 

30 mM 

40 mM 

50 mM 

 

5.67±0.33 

5.67±0.33 

5.67±0.33 

5.67±0.33 

5.67±0.58 

7.33±0.33 

 

4.00±0.33 

3.67±0.33 

4.00±0.58 

5.43±0.33 

5.00±0.58 

5.58±0.33 

 

2.67±0.33 

2.33±0.33 

2.33±0.33 

2.12±0.00 

2.10±0.58 

2.33±0.33 

 

16.47±1.33 

14.67±1.33 

16.00±2.31 

22.67±1.33 

20.00±2.30 

22.60±1.33 

 

1.97±0.33 

1.80±0.00 

1.90±0.05 

1.87±0.33 

1.90±0.05 

1.97±0.03 

 

1.23±0.33 

1.00±0.00 

1.67±2.67 

1.17±0.88 

1.07±0.67 

1.13±0.67 

 

1.99±0.05 

1.77±0.03 

1.80±0.00 

1.83±0.06 

1.87±0.03 

1.98±0.05 

Samnut 20  Control 

10 mM 

20 mM 

30 mM 

40 mM 

50 mM 

6.00±0.33 

4.67±0.33 

4.81±0.57 

6.00±0.57 

6.00±0.57 

6.82±1.00 

5.67±0.33 

4.67±0.33 

5.00±0.58 

6.00±0.58 

6.00±0.58 

6.00±1.00 

2.33±0.33 

2.25±0.00 

2.67±0.33 

2.67±0.33 

2.33±0.33 

2.33±0.33 

20.67±1.33 

18.67±1.33 

20.00±2.31 

24.00±2.31 

24.00±2.31 

24.00±4.00 

1.93±0.03 

1.93±0.06 

1.90±0.05 

2.06±0.03 

2.00±1.00 

2.06±0.08 

1.03±0.33 

1.00±0.00 

0.93±0.33 

1.07±0.33 

1.07±0.67 

1.13±0.67 

1.90±0.05 

1.77±0.03 

1.80±0.00 

1.87±0.06 

1.89±0.03 

1.90±0.05 
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Table 2: Correlation coefficient showing the relationship between Samnut 10 and Samnut 20 on Plant 

   height at two weeks after planting 

 

 

 

**Correlation is significant at the 0.05 level (2-tailed) 

 

 

 
Figure 2a: Effects of Sodium azide on plant height of Samnut 10 four, six and eight weeks after sowing 

 

Samnut 20 Control 10 mM 20 mM 30 mM 40 mM 50 mM 

Control 1      

10 mM 0.997
**  

1     

20 mM 0.990
**  

0.995
**  

1    

30 mM 0.995** 0.997** 0.993** 1   

40 mM 0.998** 0.994** 0.987** 0.994** 1  

50 mM 0996** 0.994** 0.986** 0.994** 0.998** 1 

Samnut 10       

Control 1      

10 mM 0.997
**  

1     

20 mM 0.990
**  

0.995
**  

1    

30 mM 0.995** 0.997** 0.993** 1   

40 mM 0.998** 0.994** 0.987** 0.994** 1  

50 mM 0996** 0.994** 0.986** 0.994** 0.998** 1 
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Figure 2b: Effects of Sodium azide on plant height of Samnut 20 four, six and eight weeks after sowing 
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Fig 3a: Effects of sodium azide on number of leaves of Samnut 10 Four, Six and Eight weeks after sowing 

 

 

 

Figure 3b: Effects of Sodium azide on the number of leafs of Samnut 20 four, six and eight weeks after sowing 

 

 

 

 

Table 3: Mean comparison result on the different characters on vegetative growth on the two varieties at ten weeks after 

sowing 

 

 

Character Plant  height 

(cm) 

Number 

of 

Leaf 

Number 

of branch 

Number of 

leaflet 

Leaf 

length 

(cm) 

Leaf width 

(cm) 

Petiole 

length (cm) 

Samnut 10  
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Values bearing the same letter(s) along the same column are not significantly different at pÒ0.05 

 

Table 4: Mean comparison result on the different characters on vegetative growth on the two varieties at twelve weeks 

after sowing 

 

Control 

10 mM 

20 mM 

30 mM 

40 mM 

50 mM 

36.93
d
 

34.10
e
 

34.63
d
 

37.57
c
 

38.60
b
 

39.00
a
 

47.33
bc

 

43.00
d
 

45.00
cd

 

48.33
ab

 

48.33
ab

 

50.67
a
 

7.67
a
 

8.00
a
 

8.00
a
 

8.33
a
 

7.67
a
 

8.30
a
 

189.33
bc

 

172.00
d
 

180.00
cd

 

193.33
ab

 

193.33
ab

 

206.70
a
 

6.47
b
 

6.40
b
 

6.47
b
 

6.57
a
 

6.57
a
 

6.60
a
 

3.13
cd

 

3.03
d
 

3.16
bcd

 

3.23
abc

 

3.30
ab

 

3.36
a
 

6.37
d
 

6.43
cd

 

6.57
abc

 

6.47
bcd

 

6.60
ab

 

6.70
a
 

Samnut 20  

Control 

10 mM 

20 mM 

30 mM 

40 mM 

50 mM 

43.66
d
 

42.66
e
 

43.67
d
 

45.33
c
 

45.66
b
 

46.33
a
 

52.33
a
 

43.00
bc

 

45.00
b
 

48.33
b
 

53.33
a
 

54.67
a
 

7.33
a
 

7.33
a
 

8.00
a
 

7.67
a
 

8.00
a
 

7.67
a
 

171.00
b
 

170.67
b
 

174.67
b
 

181.33
a
 

182.67
a
 

185.33
a
 

6.07
c
 

6.03
c
 

6.07
c
 

6.23
b
 

6.36
a
 

6.46
a
 

3.03
d
 

3.00
d
 

3.00
d
 

3.13
c
 

3.20
b
 

3.11
a
 

6.70
b
 

6.67
b
 

6.67
b
 

6.67
b
 

7.00
a
 

7.00
a
 

 Plant  

height 

(cm) 

Number of 

Leaf 

Number 

of branch 

Number of 

leaflet 

Leaf 

length 

(cm) 

Leaf 

width 

(cm) 

Petiole 

length (cm) 

Samnut 10        

 Control 

10 mM 

20 mM 

30 mM 

40 mM 

50 mM 

34.93
d
 

34.10
e
 

34.63
d
 

37.57
c
 

38.60
b
 

39.00
a
 

50.67
ab

 

47.33
c
 

49.00
bc

 

52.00
ab

 

52.00
ab

 

53.67
a
 

7.67
a
 

8.00
a
 

8.00
a
 

8.33
a
 

7.67
a
 

8.30
a
 

202.67
ab

 

189.33
c
 

194.00
bc

 

208.00
a
 

208.00
a
 

214.67
a
 

6.47
b
 

6.40
b
 

6.47
b
 

6.57
a
 

6.57
a
 

6.60
a
 

3.13
cd

 

3.03
d
 

3.16
bcd

 

3.23
abc

 

3.30
ab

 

3.36
a
 

7.04
d
 

6.90
cd

 

7.11
abc

 

7.23
bcd

 

7.44
ab

 

7.60
a
 

Samnut 20        

Control 

10 mM 

20 mM 

30 mM 

34.93
d
 

34.10
e
 

34.63
d
 

37.57
c
 

47.00
b
 

47.33
b
 

48.67
b
 

49.67
a
 

7.33
a
 

7.33
a
 

8.00
a
 

7.67
a
 

188.00
b
 

189.33
b
 

194.67
ab

 

198.67
a
 

6.50
a
 

6.15
c
 

6.33
b
 

6.19
c
 

3.33
cd

 

3.23
d
 

3.23
d
 

3.36
c
 

7.14
b
 

7.10
b
 

7.140
b
 

7.11
b
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Values bearing the same letter(s) along the same column are not significantly different at pÒ0.05 

 

 

Table 5: Effect of Sodium azide on the fruit character of two varieties of A. hypogaea 

 

 Number of days 

to maturity 

Number of 

pods/plant 

Number of 

nuts/pod 

100 seed/ weight      

(g) 

Samnut 10     

Control 65.67
a
 60.33

c
 2.58

c
 49.87

c
 

10 mM 65.33
a
 59.00

c
 1.98

d
 50.67

b
 

20 mM 57.00
bc

 48.33
cd

 2.81
b
 51.36

b
 

30 mM 62.00
b
 52.33

d
 1.96

d
 53.15

ab
 

40 mM 59.00
bc

 72.00
b
 2.85

a
 55.39

a
 

50 mM 53.067
c
 76.00

a
 2.85

a
 55.44

a
 

Samnut     

Control 65.67
a
 47.66

b
 2.67

b
 73.24

d
 

10 mM 66.33
a
 47.00

b
 2.00

c
 75.06

c
 

20 mM 65.18
a
 47.33

b
 1.67

d
 73.17

d
 

30 mM 59.00
b
 45.33b

c
 2.33

bc
 86.12

b
 

40 mM 55.08
ab

 44.33
c
 2.67

b
 88.10

ab
 

50 mM 50.17
c
 54.66

a
 2.99

a
 89.61

a
 

Values bearing the same letter(s) along the same column are not significantly different at pÒ0.05 

 

40 mM 

50 mM 

38.60
b
 

39.00
a
 

49.33
a
 

50.00
a
 

8.00
a
 

7.67
a
 

197.33
a
 

200.07
a
 

6.50
a
 

6.50
a
 

3.43
b
 

3.50
a
 

7.78
a
 

7.80
a
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IV.  DISCUSSION 

      The vegetative and yield parameters considered showed 

distinctive responses of the two varieties to sodium azide 

treatment of different concentrations. The ability of the seeds 

with treatment ranges from 10 -30 mM to germinate within 5-6 

days for the two varieties showed that sodium azide of such less 

concentrations could induced increase enzymatic and metabolic 

activities which could be responsible for the early germination. 

However, there were reductions in germination with increase in 

concentrations of sodium azide above the range. Reduction in 

percentage germination and seedling survival due to effect of 

mutagens has being reported in crop plants [15], [17], [18].  

      Higher concentrations of 40 and 50 mM improved seedling 

vegetative growth parameters studied 2WAS. Plant height and 

number of leaves were positively affected by these higher 

concentrations of mutagen. This finding is in contrast to report of 

[18] who reported that plant height decreases as mutagenic 

concentration increases while working on sesame seed. The 

positively induced height by 40 and 50 mM concentrations of 

sodium azide could have arisen as a result of the treatment ability 

to stimulate production of growth hormones. Correlation analysis 

revealed that significant correlation exits in the performance and 

responses of Samnut 10 and Samnut 20, in plant height with 

respect to different concentrations applied. This implies that in 

term of plant height at 2WAS; both varieties responded similarly 

to different sodium azide concentrations.  

      In most of the growth parameters studied, 50 mM 

consistently produced significant effects on the two varieties 

from 2WAS to maturity (12WAS). Tallest plants with higher 

number of leave were obtained with this high concentration of 

mutagen. This indicates that the induced plant growth hormone 

by this treatment concentration is sustained throughout 

vegetative growth phase of the crop. However, various 

concentration used in this studied did not significantly affect the 

number of branches with respect to the control. Early maturity 

and heavier seed (nuts) were achieved in all the tested 

concentrations of sodium azide, which is similar to findings of 

[19]. Average number of pods per plant, mean number of nuts in 

a pod and mean weight of 100 nuts were highest in 50 mM for 

both varieties suggesting that these traits were dose dependent as 

previously opined [20]. This report is further corroborated by 

[18] who opined that application of higher concentration of 

sodium azide and Colchicine produced early maturing mutants 

with increased in number and fruits size. 

 

V. CONCLUSION 

      Sodium azide was effective in inducing early germination at 

low concentrations, higher concentrations would produce adverse 

effect on percentage germination and seedling survival in 

groundnut. High concentration of 50 mM had optimal effects on 

vegetative and yield parameters considered in this study. Lower 

doses of 10-30 mM were probably too low to induce desirable 

agronomy characters in the crop. Sodium azide therefore could 

be utilized to increase variability in groundnut that ultimately 

increased the possibility of isolating beneficial mutants for 

groundnut improvement. Various concentrations could further be 

screened towards targeted traits which could be selected for 

breeding improved varieties and subsequently expand the 

existing germplasm.  
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Abstract- A substantial number of premature deliveries occur in 

hospitals lacking neonatal intensive care facilities. Advances in 

perinatal and neonatal care over the last 30 years have 

contributed to improved survival among extremely low birth 

weight (ELBW) infants. Little is known about how birth 

outcomes vary in rural referral hospitals,  by degree of rural 

isolation.  

      We conducted a retrospective cohort study, from Feb 2012- 

Jan 2013, about etiologies and the mortality of preterm birth in 

MVJ medical college, Hoskote, which is a rural hospital, Much 

higher neonatal death rates were observed for preterm or low-

birth weight babies in rural areas with no metropolitan influence, 

suggesting inadequate access to optimal neonatal care.  

      We conclude that birth outcomes in rural areas differ 

according to the degree of rural isolation. Fetuses and infants of 

mothers from rural areas with weak or no metropolitan influence 

are particularly vulnerable to the risks of death during the 

perinatal and postnatal periods. 

 

Index Terms- Premature, Extremely low birth weight, Rural 

areas 

 

I. INTRODUCTION 

rogress in neonatology is generally portrayed as inexorable: 

doing better and better with smaller and smaller. This also 

has lead to us pushing down the boundaries of viability and also 

increasing the morbidity and also the mortality. A number of 

babies born after a greatly curtailed pregnancy develop into 

normal adults. Unfortunately, this is not always the case and 

therefore issues on survival and disability of preterm babies are 

important in perinatal medicine [1, 2].In industrialized countries, 

preterm delivery is responsible for 70% of mortality and 75% of 

morbidity in the neonatal period. It also contributes to significant 

long-term neurodevelopment problems, pulmonary dysfunction, 

and visual impairment [3,4]. 

      Among the neonates, very low birth weight (VLBW) preterm 

babies are at increased risk of perinatal, neonatal and postnatal 

mortality and morbidity, mainly due to infections and 

complications of prematurity. Mortality of VLBW neonates is 30 

times more than that of newborns of normal weight[5]. This 

study is conducted to figure out areas where we can intervene to 

prevent or decrease preterm mortality. 

 

II. MATERIALS AND METHODS 

      This study was done at Neonatal unit of MVJ Teaching 

Hospital. It is a level III neonatal intensive care unit. The study 

population comprised of neonates admitted to NICU with 

gestational age less than 37 completed weeks over a period of 

one year from Feb 2012- Jan 2013. In this retrospective study, 

data was collected from hospital records of labour room, NICU 

and medical records of the admitted preterm babies were 

reviewed. Data regarding gestational age, birthweight, causes of 

preterm birth, duration of hospital stay, various morbidity and 

mortality patterns and treatment provided in the NICU were 

reviewed. Maternal risk factors contributing to preterm delivery 

were also analyzed. 

 

III.  RESULTS 

      During the study period, total of 58 preterm babies were 

included. Among 58preterm 53% were late preterm (gestation 

age 34-37weeks), 24% were 28- 34 weeks, remaining 3% were 

<28 weeks. Among them 66% were weighing 1500-2500gms and 

5% were < 1000gms. Preterm babies with less than 28 weeks 

gestation accounted to 8% of all preterm deaths where as 

neonates with 28-34 weeks and 34-37 weeks accounted to 41% 

and 50% of all mortality. . Mortality patterns were more in lesser 

gestational age. Of the 3 neonates with Gestation < 28 weeks 2 

expired. Causes of preterm birth were anemia & poor antenatal 

visits in 57% mothers and PIH in 22% of the cases. 

 

Table 1: Etiology of preterm birth according to gestational 

age 

 

Etiology 

Gestation age in weeks Total cases 

(% of 

cohart ) 
<28 28-34 34- 37 

PIH 0 12 3 15(25.86%) 

Fetal distress 0 0 3 3(5.17%) 

Infection 0   3 0  3(5.17%) 

Twins 3 0 0  3(5.17%) 

Oligohydromnios 0  1 3 4(6.89%) 

Anemia and 0  8 22 30 

P 
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Irregular ANC 

Total  3(5.17%) 24 

(41.37%) 

31 

(53.44%)  

29 (48.3%) 

 

Table 2:  Mortality according to gestational age 

 

Mortality  
Gestation age in weeks 

Total cases 
<28 28-34 34- 37 

Live 3(5.17%)%) 21(36.20%) 29(50%) 53(91.37%) 

Dead 2(3.44%) 3(5.17%) 0 5(8.62%) 

Total  5(8.62%) 24 

(41.37%) 

29 

(50%)  

18(31.03%) 

 

IV.  DISCUSSION  

      Progress in the frontiers of neonatology has continually 

pushed back the limit of viability and significantly improved the 

survival of extremely preterm infants [6, 7, 8]. Regardless of the 

cause, the burden of prematurity is enormous for the infant, 

health care system, family and the society [9, 10]. In this study, 

all cases had obstetrical reasons for premature delivery, which 

were PIH, multiple pregnancy, oligohydramnios, fetal distress, 

infection and anemia and irregular ANC. 

      This was different in comparison to data described from a 

study done in USA by Ananth CV et al from 1989-2000 that 

showed cause of premature deliveries is idiopathic in 45-50%, 

PROM in 30% and preterm deliveries in 15-20% were medically 

indicated[11]. This difference can be explained by the fact that, 

our hospital being a tertiary level referral centre, complicated 

cases are referred from the different parts. 

      In this study, 53.44%of preterm babies were late preterm 

which is consistent with proportion described by Goldenberg RL 

et al [12]. Mortality was 8.62% in this study, which was lesser 

than seen in a  study done by Khan MR et al[13]. In a similar 

study population and found mortality to be 14%. According to 

Baki MA et al, Mortality was 36% and was related to gestational 

age, birth weight, respiratory distress syndrome and requirement 

of mechanical ventilation [14].  

 

V. CONCLUSION 

      The main risk factors for preterm delivery were anemia, 

inadequate antenatal check-up and pregnancy induced 

hypertension. Mortality is inversely proportional to the 

gestational age. Type of interventions & outcome of the neonate 

depends on financial Prowess and  resourceavailability.Major 

causes of  preterm birth mortality are easily preventable causes 

like anaemia, regular ANC and sepsis. 
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Abstract- We report a case of recurrent intrahepatic cholestasis in 

an 4-year-old boy who developed four episodes of purities and 

jaundice at the ages of 6months, 1yr 2yr and 4 years. Each 

episodes had  lasted 6-8 weeks and the 2
nd

 and 3
rd
 episodes were 

associated with  fever which had lasted for 4-6 days. The liver 

functions were minimally deranged and serum bilirubin, returned 

to normal between attacks. Investigation in previous episodes 

proved cholestatic hepatitis and  excluded other causes of liver 

disease. First three episodes had been diagnosed as viral hepatitis 

and managed for the same. On 4
th
 recurrence child had been 

extensively investigated and proved to have features of benign 

recurrent intrahepatic cholestasis (BRIC).  Rarity of the disease 

and its unpredictable clinical morbidity and resemblance to viral 

hepatitis prompted us to report this case. 

 

Index Terms- cholestasis, jaundice, benign recurrent intrahepatic 

cholestasis 

 

I. INTRODUCTION 

enign recurrent intrahepatic cholestasis (BRIC) is a rare 

hereditary disorder characterized by recurrent and 

intermittent episodes of cholestasis, episodes of pruritus and 

jaundice with normal extra hepatic biliary tree.  It can be Familial 

or sporadic, and  can be both autosomal recessive or autosomal 

dominant in inheritance. The disease may start in early infancy or 

childhood but does not proceed to cirrhosis or chronic liver 

disease and is associated with normal life expectancy. 
(1) 

Attacks 

last from several weeks to months and resolve spontaneously. 

Between attacks patients remain well for months to years. 
(2)

 

 

Case Report 

       4 yr boy presenting with with complaints of yellow 

discoloration of sclera, urine and associated with loss appetite, 

generalized itching all over body more in night since 06 weeks.  

Past history of recurrent cholestatic jaundice episode, with 

similar complaints, at the ages of 6 months, 1 year  and 2 years of 

life was present. Each episode had lasted 4-8 weeks.  The 2nd 

and 3rd episodes were associated with 4-6 days of fever at the 

onset of symptoms. On examination child was stunted and 

wasted with features suggestive of vitamin A deficiency and 

multiple scratch markings.  

       The liver functions in last two episodes ranged as depicted in 

Table 1. 

 
3

rd
 episode 

at 

presentation  

3
rd
 

episode 

at last 

follow 

up 

(6weeks 

later) 

4
rd

 episode 

at 

presentation 

4
rd
 

episode 

at last 

follow 

up 

(8weeks 

later) 

Total 

Serum Bil 

(Conjugate) 
16.3(11,5) 1.4(1.1) 10.3 (8.3) 3.9 

SGOT 124 84 56 60 

SGPT 76 54 21 40 

ALP 386 384 338 269 

Albumin  3.65  3.9  

 

Table 1- The liver functions 

 

       Other Investigation suggested - Hb 12.3, TLC 16400, P 44%, 

pletlet 3.5 lakhs, Bun/creatnine 12/0.5.   PT/PTTK normal , GGT 

190 U/L, . HbsAG/ anti HCV /anti HAV/anti HEV-Negative, 

HbeAg- negative serum ceruloplasmin -0.471 ug/l, ICT MP 

negative,  ANA ïnegative, TORCH titers &  HSV were negative, 

VDRL and HIV--negetiveChest x ray normal, USG abdomen- 

hepatomegaly 10.5 cm, MRCP-contracted Gall Bladder with 

normal intrahepatic and extra hepatic billiary radicals.  

HIDA scan suggested of severe cholastasis with parenchyma 

normal. (Fig 1) & ( Fig 2) 
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Post phenobarbitone HIDA (Fig 1) Normal up take                  (Fig 2)24 hrs - no transit of tracer into gut 

 

       Liver biopsy showed-  increased lymphocytic infiltrate with 

piecemeal necrosisin the portal tracts with evidence of portal 

fibrosis.  Intrahepato cellular Cholestasis was seen with paucity 

of bile ducts in portal triad. (fig 3 & 4) 

 

                           
Fig 3-Liver biopsy ïgross specimen                     Fig 4-  Liver biopsy -Histopathology 

 

       The 2
nd

 and 3
rd
 episodes were associated with  fever which 

had lasted for 4-6 days and had been diagnosed as viral hepatitis 

and managed for the same. But a prolonged hyperbilirubinemia 

was noted on followup of 3
rd
 episode. The child was given 

symptomatic treatment in the 4
th
 episode and he improved  by 8 

weeks with near normalization of serum bilirubin. As the child 

had no evidence of chronic or progressive liver disease and other 

possible causes of jaundice were excluded, a diagnosis of benign 

recurrent intrahepatic cholestasis was made. 

 

II. DISCUSSION 

       Summerskill and Walshe first described benign recurrent 

intrahepatic cholestasis in 1959
(3,4) 

as recurrent episodes of 

jaundice and pruritus. Hence its also called  Summerskill-

Tygstrup-De Groote disease. Its Heterogeneous, benign disease 

which typically the manifests early in life but later presentations 

have been reported. BRIC is now recognized, as a syndrome due 

to a mutation in ATP8B1, an aminophospholipid transporter, 

while BRIC2 is caused by a mutation in ABCB11. There are at 

least three forms of BRIC all with a similar phenotype. BRIC 

types 1 and 2 are inherited as autosomal recessive and are related 

to mutations on chromosomes 18 and 2 respectively. BRIC type 

3 is transmitted as an autosomal dominant disease and is not 

linked to mutations on chromosomes 18 or 2.
(5).

 Its is 

characterized by  self limiting cholestasis episodes and seen to 

exacerbate with intercurrent infections. Many a times this 

presentation is misdiagnosed as viral hepatitis.  Luketic & 

Shiffman (1999) gave diagnostic criteria for BRIC, 
(2) 

Which 

includes the following five criterias  

 

1. episodes of jaundice separated by a symptom free 

interval lasting several months to years  

2. Laboratory values ~ intrahepatic cholestasis  

3. Severe pruritus secondary to cholestasis 

4. Normal intra and extrahepatic bile ducts confirmed by 

cholangiography 

5. Absence of factors known to be associated with 

cholestasis 

 

       Biochemical findings consist of elevated total and direct 

bilirubin, raised alkaline phosphatase levels and elevated bile 

salts but normal gamma glutamyl transferase levels. Often the 

diagnosis in BRIC patients is made very late and patients are 

subjected to invasive investigations. Elevation in gamma 

glutamyl transferase levels or rising levels of ALT and AST 

should suggest an alternative diagnosis of progressive familial 

intrahepatic cholestasis (PFIC). Treatment of the condition is 

purely symptomatic and aimed mainly at the relief of pruritus. 

 

III.  CONCLUSION 

       Our patient was initially managed as viral fever due to 

exacerbation with some intercurrent illness. All 5 diagnostic 

criteria for BRIC given by  Luketic & Shiffman (1999) were met 

by our patient.  He was treated symptomatically and needs long 

term follow up for early identification of Possible Progressive 
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