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Abstract- Low birth weight (LBW) is one of the major
challenges in achievement of the Millennium Development
Goals particularly in low and middle-income countries, the
incidence in India being reported to be around 28 percent. The
risk of a poor outcome in the LBW infants is increased in a
background of poor nutrition, both of the mother and the infant.
Recent estimates suggest that stunting, wasting, and intrauterine
growth restriction are responsible for 2.2 million deaths and 21%
of disability-adjusted life years lost among children younger than
5 years [1]. The LBW infant is faced with rapid rate of anabolic
processes and brain growth but has poor reserves. Thus the
infant’s need for optimal nutrition and special care is critical.
Deficient nutrition and improper care lead to fatal outcome.
LBW is universally the single most important determinant of the
chance of newborn to survive and experience healthy growth and
development. LBW as a health indicator is very sensitive to
socio-economic factors, in particular to adverse conditions such
as hunger, draught, infections and physical stress which
specifically affect the poorest segment of population.
Determinants of LBW need to be studied in order to identify
potentially modifiable risk factors. This brief review explores the
available epidemiologic data to investigate the questions of what
are the causes and consequences of LBW.
Index Terms- Low birthweight, intrauterine growth retardation,
nutrition, causes, consequences
I. INTRODUCTION
Low birth weight (LBW) has been defined by the World Health
Organization [2] as weight at birth, irrespective of gestation age,
of less than 2500 grams. During the period of 2000-2009, the
incidence of LBW was reported to be 15 percent globally, 24
percent in the South East Asia region and 28 percent in India [3].
Recent research on child and maternal undernutrition emphasizes
a 1000-day window of opportunity from gestation to 24 months
of age, as a period of rapid growth [4]. It has been reiterated that
damage during this period can potentially be permanent and
impacts not only child growth and nutrition, but also cognitive
development [5]. However, controversy abounds regarding the
potential for LBW infants to catch-up to the typical growth
pattern of the normal birth weight term infants of the same age.
LBW is an important contributor to a range of poor health
outcomes and is also an important predictor of clinical
complications during this crucial age.

II. METHODS
The MEDLINE and EMBASE databases were searched for
English-language papers published between 1990 and 2014 using
a search expression including “low birth weight”, “intra uterine
growth retardation”, “neonatal nutrition” etc. Apart from this
journals were accessed at National Medical Library, Delhi. There
were 354 papers located in the initial search of which 51 were
selected which clearly related to the area of study.
Desk review of research publications in several national and
international journals was undertaken. Journals referred to
included Journal of Nutrition, European Journal of Clinical
Nutrition, Food and Nutrition Bulletin, Lancet, International
Journal of Public Health, Public Health Nutrition, Indian
Pediatrics etc. Guidelines and reports from various international
organizations including World Health Organization, UNICEF
and Indian Academy of Pediatrics were reviewed.
Selected articles were reviewed to synthesize evidence from
developing countries about the causes and consequences of low
birth weight generated from various primary and secondary
research.
III. FINDINGS
1. Dynamics involved in determining LBW
LBW, resulting from restricted fetal growth, preterm birth, or
both, is a persistent problem in disadvantaged populations of
developing countries like India. Intertwined arrays of factors are
involved in predicting LBW deliveries during the intrauterine
period. Poor nutrition is a known cause of LBW, especially in
developing countries.
Table 1: Global and Regional Estimate of LBW (52)
% LBW Number of LBW
infants
infants (1000s)
World
15.5
20, 629
More developed
7.0
916
Less developed
16.5
19, 713
Least developed countries
18.6
4, 968
Africa
14.3
4, 320
Asia
18.3
14, 195
Europe
6.4
460
Latin America & Caribbean
10.0
1, 171
North America
7.7
343
Oceania
10.5
27
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1.1 Socioeconomic status: The relative risk for LBW is
significantly higher for lower socioeconomic status and
primiparity [6]. Subramanyam et al reported that children are less
likely to be born with LBW if they have mothers with a higher
education (>12 years) compared to low educational levels (1-5
years) [7]. Poor access to good quality antenatal care is a
significant risk factor for LBW deliveries [11].

between adequate maternal calcium and vitamin D intake and
birth weight [24]. Ramakrishnan et al reported that pre-natal
docosahexanoic acid (DHA) supplementation of primigravid
women resulted in increased birth size in a population where
dietary DHA intakes are very low [25]. Birth size has also been
strongly associated with the consumption of milk during the
second trimester, and green leafy vegetables and fruits during the
last trimester of pregnancy [23].

1.2 Age at conception, parity, inter-pregnancy interval and
gestational age:According to Raj et al, undernourished girls in
developing countries who become pregnant in the growing
adolescent phase are at much higher risk of delivering LBW
infants [8]. Lenders et al noted that among adolescents, LBW
deliveries were found to be more than twice as common as in
adult pregnancies and the neonatal mortality rate was almost 3
times higher [9]. The proportion of such women who begin child
bearing below 18 years was as high as 16 percent in India as
determined by the third National Family Health Survey
[10].Conversely, primus, elderly mothers were found to be at risk
of delivering LBW babies [11]. Zhu et al observed that women
with an inter-pregnancy interval of less than 6 months are 50%
percentwere more likely to have an LBW infant [12]. Short
gestational age is has also been identified a strong risk factor for
LBW [13].

Strong evidence exists for an association between maternal
hemoglobin concentration and birth weight with minimal values
for LBW occurring at maternal hemoglobin concentrations below
the current cut-off value for anemia during pregnancy [26]. At
delivery, malarial infection has been associated with severe
anemia and a reduction in mean birth weight [27]. Palma et al
reported iron supplementation during pregnancy to be effective
in reducing the risk of all kinds of LBW babies [28]. Inadequate
maternal folate status has been linked to LBW by Molloy et al
[29]. Birth size is also strongly associated with the consumption
of milk during the second trimester, and green leafy vegetables
and fruits during the last trimester of pregnancy [23]. Addressing
multiple micronutrient deficiencies during pregnancy in mothers
has been found to increase birth weight [30, 31]. Poor access to
good quality antenatal care is a significant risk factor for LBW
deliveries [11].

1.3 Maternal Nutritional Status: Maternal height and weight are
significant indicators of LBW. Women with low pre-pregnancy
BMI, have substantial attributable risk for LBW deliveries [14].
A study among south Indian population identified pre-pregnancy
maternal weight less than 45 kg and, anemia during pregnancy as
significant risk factors for LBW among term babies [6]. Maternal
height has an influence on birth weight, with a height below 145
cm increasing the incidence of LBW [15]. Poor gestational
weight gain is also associated with the risk of LBW [14, 16].
Total weight gain of less than 8kg significantly increases the risk
of LBW and SGA infants [17, 18].

1.5 Smoking: Smoking has been observed to be the strongest
lifestyle related predictor of LBW. Evidence exists for the
influence of environmental tobacco smoke exposure and risk for
LBW babies [33]. Direct dose response relationship exists
between the number of cigarettes smoked and the risk of fetal
growth retardation. Women whose partners’ smoke are also at a
higher risk of having a child with growth retardation. The effect
of maternal smoking on LBW seems to be attributable to IUGR
rather than preterm delivery [34]. In a cohort study, maternal
smoking during early pregnancy was found to be a risk factor for
LBW with small for gestational age (SGA) outcome and for
LBW with full term birth [35].

1.4 Maternal Nutritional Intake: Poor nutrition is a known
cause of LBW, especially in developing countries.The diet of
women in the pre-conception period and throughout most of
pregnancy has a significant effect on birth weight. Intrauterine
growth restriction is also associated with poor food availability
during pregnancy [1, 20]. In many developing countries,
pregnant women often eat less for the fear of the baby becoming
too big and causing problems during labour thus giving birth to a
LBW baby. Pregnant women are denied good food due to false
beliefs. Papaya, a rich source of β-carotene (vitamin A) is
considered to be an abortificient and is banned. Banana eating is
believed to produce single child infertility, since the banana tree
fruits only once [19].
Intrauterine growth restriction is also associated with poor food
availability during pregnancy [1, 20]. Intake of macronutrients
such as energy [1,21] and protein [22], before and during
pregnancy, have the greatest positive influence. Also, higher fat
intake during second trimester of pregnancy is associated with
improved neonatal length, birth weight and tricep skinfold
thickness [23]. Sabour et al found significant correlations

1.6 Stress: In a few studies, poor maternal mental health has
mediated the link between domestic violence and LBW [36].
Increased physical stress due to increased workload during
harvest seasons has been associated with worsening in maternal
nutrition status and LBW in a study from India [37].
1.7 Seasonality: Several studies have documented seasonal
variation in birth weight, but results are far from homogeneous.
In most epidemiological studies, summer has been associated
with relatively lower birth weight, possibly because of exposure
to cold temperature during early or mid-pregnancy, and babies
born in fall or winter have relatively higher birth weights [38].
2.Implications of LBW
Over 18 million babies are estimated to be born with LBWs
every year of which half are in south Asia [39]. Many of these
neonates tend to suffer from increased risk of adverse outcomes
during infancy such as increased morbidity and mortality,
physical growth retardation and cognitive impairment, along with
an increased risk of adult chronic diseases.
www.ijsrp.org
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2.1 Infant mortality and morbidity:Infants born with LBW at
term weighing 1500-1999 grams are 8.1 times more likely to die
and those weighing 2000-2099 are 2.8 times more likely to die
from all causes during the neonatal period than are those
weighing 2499 gram at birth.
Globally, a neonatal mortality rate (NMR) of 24 per 1000 live
births has been reported. In India, more than two-thirds of infant
deaths happen in the first 28 days of life [3] of which nearly 82
percent occur among LBW infants, which is the highest in the
world [40]. It has been shown that LBW plays an important role
in almost 60 percent of neonatal deaths occurring due to birth
asphyxia and infections [1, 41].
The scenario in India is detrimental. The infant mortality rate
(IMR) in India continues to remain high at 50 per 1000 live
births. The total number of deaths of children under five years,
fell from 12.4 million in 1990 to 8.1 million in 2009 worldwide
[3]. However, with an under five mortality rate of 66, India’s
position is detrimental in comparison to even the South East Asia
region average of 59. Prematurity and LBW (14%), diarrhea
(13%) and pneumonia (20%) have emerged out as the major
causes of death in the under-five age group in India [42].
Reduced weight, poor immunity and a poor insulation because of
lack of fat as the source of energy makes LBW babies
susceptible to the risk of frequent infection, hypothermia, and
poor growth, impact of which is maximum during the neonatal
period. LBW is also implicated as a contributor to impaired
immune function, which may be sustained throughout childhood
[43].
30

in India have wasting and a fifth are stunted at birth and within
the first 6 months of life [10]. High prevalence of postnatal
malnutrition in LBW infants has been linked to lower gestation,
poor intrauterine growth, lower birth weight, infant sickness and
poor post-discharge weight gain [45].
The growth pattern for weight and length show good catch-up
growth in babies with birth weight of more than 1.25 kg,
reaching almost the same level as infants born with weight
appropriate for gestational age by 1 year of age. Babies with birth
weight less than 1.25 kg show late and poor catch-up growth,
with considerable lag persisting at 1 year of age [46].
2.3 Psychomotor and Cognitive Development: Term LBW is
associated with cognitive and behavioral deficits in children and
adults [47]. There are few studies of the development of term
LBW infants in developing countries in which LBW is usually
associated with poverty and inadequate stimulation in the home
as well as poor postnatal growth. These disadvantages may
increase the children’s risk of poor development [48].
Neonatal complications may have a larger detrimental effect on
long term cognitive development of LBW infants [49]. A study
by LatanHajnal et al among LBW infants [50] found that at two
years of age, children who did not catch-up in growth had lower
psychomotor development than those who experienced catch-up
growth.

Figure 1: Association of LBW and nutritional status of children < 2 years [44]
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IV. CONCLUSION
2.2 Undernutrition as a silent killer: Infants born with LBW
suffer from underweight, stunting or wasting beginning in the
neonatal period through childhood. The proportion of children
who are moderately underweight or moderately stunted is higher
in LBW babies [44]. As per NFHS-3, a third of the LBW infants

The National Plan of Action for Children 2005 [51] committed
India to reducing LBW and malnutrition and LBW in children
(age <5 years) by half from 2005 to 2010. Needless to say, this
still remains a formidable challenge due to high incidence of
LBW and poor care of this disadvantaged population thereafter.
In the last few decades, increasing numbers of smaller babies
www.ijsrp.org
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have survived due to technological advances and exhibit much
more health, growth and developmental disabilities than normal
birth weight babies.
Globally many studies have been carried out to assess the
magnitude and determinants of LBW. It is now acknowledged
that many factors can influence the occurrence of LBW including
some important ones like maternal nutritional status both at the
time of conception and during pregnancy; socio demographic
variables such as age, education and occupation of mother; and
access to health care. There is still considerable confusion and
controversy about the factors that have independent effects on
LBW as well as the quantitative importance of these effects. One
of the reasons is that many of the potential determinants are
highly associated and their effects are thus mutually confounded.
The study of LBW is all the more important since sub-optimal
birth weight may have consequences in the perinatal period,
during infancy, and even in adulthood. In the first place, perinatal
morbidity and mortality are more frequent in LBW infants than
in normal infants. Infants who survive suffer from impaired
physical growth and psychomotor development. Finally, several
epidemiological studies have suggested that infants born with
IUGR have a higher risk of developing metabolic syndrome in
adulthood.
ACKNOWLEDGMENT
RG was responsible for conceptualization, writing and editing
the manuscript.SP was responsible for conceptualization, review
and editing the manuscript. HC and GC reviewed the manuscript.
All authors approved the final content of the manuscript.
REFERENCES
[1]

Black RE, Allen LH, Bhutta ZA, Caulfield LE, deOnis M, Ezzati M, Colin
M, Rivera J. Maternal and child undernutrition: global and regional
experiences and health consequences. The Maternal and Child
Undernutrition Study Group, 2008;371:243-260.
[2] World Health Organization (WHO). LBW newborns. 2008.
Internet:http://www.who.int/whosis/indicators/compendium/2008/2bwn/en/
[3] World Health Organization (WHO). World Health Statistics. Geneva: WHO
Press, 2011.
[4] Bryce J, Coitinho D, Hill ID, Pelletier D, Anderson P. Maternal and child
undernutrition:
effective
action
at
national
level.
Lancet
2008;371(9661):510-526.
[5] Barker DJ, Bergmann RL, Ogra PL. Concluding remarks. The Window of
Opportunity: Pre‐Pregnancy to 24 Months of Age. Nestle Nutr Workshop
Ser Pediatr Program, 2008;61:255‐60.
[6] Kumar SG, Kumar HNH, Jayaram Sand Kotian MS. Determinants of Low
Birth Weight: A Case Control Study a District Hospital in Karnataka.
Indian J Pediatr 2010;77(1):87-89.
[7] Subramanyam MA, Ackerson LK, Subramanian SV. Patterning in
Birthweight in India: Analysis of Maternal Recall and Health Card Data.
PLoS ONE 2010;5(7): e11424. doi:10.1371/journal.pone.0011424
[8] Raj A, Saggurti N, Winter M, Labonte A, Decker MR, Balaiah D,
Silverman JG. The effect of maternal child marriage on morbidity and
mortality of children under 5 in India: cross sectional study of a nationally
representative sample. BMJ 2010;340:b4258.
[9] Lenders CM, McElrath TF and Scholl TO. Nutrition in adolescent
pregnancy. Curr. Opin. Pediatr 2000;12:291-296.
[10] International Institute for Population Sciences (IIPS) and ORC Macro.
National Family Health Survey (NFHS) 3, 2005-06, India. Mumbai: IIPS,
2007.

4

[11] Nair AS, Rao RSP, Chandrashekar S, Acharya D and Bhat VH. SocioDemographic and Maternal Determinants of Low Birth Weight: A
Multivariate Approach. Indian J Pediatr 2000;67:9-14.
[12] Zhu BP, Haines KM, Le T, McGrath-Miller K and Boulton ML. Effect of
interval between pregnancies on perinatal outcomes amonh white and black
women. Am J Obstet Gynecol 2001;185:1403-1410.
[13] Kumar A, Chaudhary K, Prasad S. Maternal indicators and obstetric
outcome in the north Indian population: A hospital-based study. J Postgrad
Med 2010;56:192-5.
[14] Ehrenberg HM, Dierker LR, Milluzzi C, and Mercer BM. Low maternal
weight, failure to thrive in pregnancy, and adverse pregnancy outcomes.
Am J Obstet Gynecol 2003;189:1726-30.
[15] Chan BCP and Lao TTH. Maternal height and length of gestation: Does this
impact on preterm labour in Asian women?Australian and New Zealand
Journal of Obstetrics and Gynaecology 2009;49:388–392.
[16] Shrestha I, Sunuwar L, Bhandary S and Sharma P. Correlation between
gestational weight gain and birth weight of the infants. Nepal Med Coll J
2010;12(2): 106-109.
[17] Tsukamoto H, FukuokaH, Inoue K, Koyasu M, Nagai Y, Takimoto H.
Restricting weight gain during pregnancy in Japan: A controversial factor in
reducing perinatal complications.European Journal of Obstetrics &
Gynecology and Reproductive Biology 2007;133:53–59.
[18] Naomi E. Stotland NE, Cheng YW, Hopkins LM and Caughey AB.
Gestational Weight Gain and Adverse Neonatal Outcome Among Term
Infants. Obstet Gynecol 2006;108:635–43.
[19] Bamji MS. Early nutrition and health- Indian Perspective. Current Science
2003;85(8):1137-1142.
[20] Rao S, Kanade A, Margette BM, Yajnik CS, Lubree H, Rege S, Desai B,
Jackson A, Fall CHD. Maternal activity in relation to birth size in rural
India. The Pune Maternal Nutrition Study. Eur J Clin Nutr 2003;57:531542.
[21] Leary S, Fall C, Osmond C, Lovel H, Campbell D, Erikson J, Forrester T,
Godfrey K, Hill J, Jie M, Law C, Newby R, Robinson S, Yajnik C.
Geographical variation in relationships between parental body size and
offspring phenotype at birth. Acta Obstet Gynaecol 2006;85:1066-79.
[22] Cuco G, Arija V, Iranzo R, Vila J, Prieto MT and Ballart JF. Association of
maternal protein intake before conception and throughout pregnancy with
birth weight. Acta Obstetricia et Gynecologica. 2006;85: 413-421.
[23] Rao S, Yajnik CS, Kanade A, Fall CHD, Margetts BM, Jackson AA, Shier
R, Joshi S, Rege S, Lubree H and Desai B. Intake of Micronutrient-Rich
Foods in Rural Indian Mothers Is Associated with the Size of Their Babies
at Birth: Pune Maternal Nutrition Study. J. Nutr. 2001;13:1217–1224.
[24] Sabour H , Hossein-Nezhad A, Maghbooli Z, Madani F, Mir E and Larijani
B. Relationship between pregnancy outcomes and maternal vitamin D and
calcium intake: A cross-sectional study. Gynecological Endocrinology
2006;22(10): 585–589.
[25] Ramakrishnan U, Stein AD, Parra-Cabrera S, Wang M, Imhoff-Kunsch B,
Juárez-Márquez S, Rivera J and Martorell R. Effects of docosahexaenoic
acid supplementation during pregnancy on gestational age and size at birth:
Randomized, double-blind, placebo-controlled trial in Mexico. Food and
Nutrition Bulletin 2010;31(2): S108-S116.
[26] Rasmussen KM. Is There a Causal Relationship between Iron Deficiency or
Iron-Deficiency Anemia and Weight at Birth, Length of Gestation and
Perinatal Mortality? J. Nutr. 2001;131:590S–603S.
[27] Poespoprodjo JR, Fobia W, Kenangalem E, Lampah DA, Warikar N, Seal
A, McGready R, Sugiarto P, Tjitra E, Anstey NM and Price RN. Adverse
Pregnancy Outcomes in an Area Where Multidrug-Resistant Plasmodium
vivax and Plasmodium falciparum Infections Are Endemic. Clin Infect Dis.
2008;46(9):1374–1381.
[28] Palma S,Perez-Iglesias R, Prieto D, Pardo R, Llorca J, Delgado-Rodriguez
M. Iron but not folic acid supplementation reduces the risk of low
birthweight in pregnant women without anaemia: a case–control study. J
Epidemiol Community Health 2008;62:120–124.
[29] Molloy AM, Kirke P, Brody LC, Scott JM and Mills JL. Effects of folate
and vitamin B12 during pregnancy on fetal, infant and child development.
Food and Nutrition Bulletin 2008;29(2):S101-S111.
[30] Gupta P, Ray M, Dua T, Radhakrishnan G, Kumar R, Sachdev HPS. Multimicronutrient supplementation for undernourished pregnant women and
birth size of their offspring: A double blind randomised placebo control
trail. Arch Pediatr Adolesec Med 2007;161:58-64.

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 4, Issue 9, September 2014
ISSN 2250-3153
[31] Bhutta ZA, Rizvi A, Raza F, Hotwani S, Zaidi S, Hossain SM, Soofi S,
Bhutta S. A comparative evaluation of multiple micronutrient and iron–folic
acid supplementation during pregnancy in Pakistan: Impact on pregnancy
outcomes. Food and Nutrition Bulletin 2009;30(4) supplement:S496-S505.
[32] Jackson DJ, Batiste E and Mkosi KR. Effect of smoking and alcohol use
during pregnancy on the occurrence of low birthweight in a farming region
in South Africa. Paediatric and Perinatal Epidemiology 2007;21: 432–440.
[33] Pogodina C, Huber LRB, Racine EF and Platonova E. Smoke-Free Homes
for Smoke-Free Babies: The Role of Residential Environmental Tobacco
Smoke on Low Birth Weight. J Community Health 2009;34:376–382.
[34] Bernardo Lessa Horta BL, Cesar Gomes Victora CG, Menezes AM,
Halpern R and Barros FC. Low birthweight, preterm births and intrauterine
growth retardation in relation to maternal smoking. Paediatric and Perinatal
Epidemiology 1997;11:140-151.
[35] Suzuki K, Tanaka T, Kondo N, Minai J, Sato M and Yamagata Z. Is
Maternal Smoking during Early Pregnancy a Risk Factor for All Low Birth
Weight Infants? J Epidemiol 2008;18(3):89-96.
[36] Rosen D, Seng JS, Tolman RM and Mallinger G. Intimate partner violence,
depression and post-traumatic stress disorder as additional predictors of low
birth weight infants among low-income mothers. Journal of Interpersonal
Violence 2007;22(10):1305-1314.
[37] Rao S, Kanade AK, Yajnik CS and Fall CHD. Seasonality in maternal
intake and activity influence offspring’s birth size among rural Indian
mothers-Pune Maternal Nutrition Study. International Journal of
Epidemiology 2009;38:1094–1103.
[38] Lawlor DA, Leon DA, Davey SG. The association of ambient outdoor
temperature throughout pregnancy and offspring birth weight: findings from
the Aberdeen Children of the 1950’s cohort. BJOG 2005;112:647-657.
[39] United Nations Children’s Fund (UNICEF). State of the World’s Children
2005. New York: New York: United Nations Children’s Fund, 2004.
[40] Bisai S, Sen A, Mahalanabis D, Datta N, Bose K. The Effect of Maternal
Age and Parity on Birth Weight Among Bengalees of Kolkata, India.
Human Ecology 2006;14:139-143.
[41] United Nations Children’s Fund (UNICEF). Tracking progress on child and
maternal nutrition: a survival and development priority, November 2009.
New York: United Nations Children’s Fund, 2009.
[42] Bassani DG, Kumar R, Awasthi S, Morris SK, Paul VK, Shet A, Ram U,
Gaffey MF, Black RE, Jha P. Causes of neonatal and child mortality in
India: a nationally representative mortality survey. The Lancet
2010;376:1853–60.
[43] Chandra RK. Nutrition and immunology: from the clinic to cellular biology
and back again. Proceedings of the Nutrition Society 1999;58(3):681-683.
[44] National Institute of Medical Statistics (NIMS) and Public Health and
Nutrition Development Centre, 2013. Undernutrition in Children Under
Two Years (U2) in India An Analysis of Determinants.
[45] Jaiswal A, Reddy A, Gaddam P, Murki S. Growth and Nutritional Status at
Corrected Term Gestational Age in Very LBW Infants. Indian J Pediatr
2011;78(6):673-678.

5

[46] Sridhar K, Bhat BV, Srinivasan S. Growth Pattern of Low Birth Weight
Babies in the First Year of Life. Indian J Pediatrics 2002;69(6):485-488.
[47] Sommerfelt K, Andersson HW, Sonnander K., Ahlsten G, Ellersten B,
Markestad T, Jacobsen G, Hoffman HJ, Bakketeig L. Cognitive
development of term small for gestational age children at five years of age.
Arch. Dis. Child 2000;83:25–30.
[48] Walker SP, Chang SM, Powell CA, Grantham-McGregor SM. Psychosocial
Intervention Improves the Development of Term LBW Infants. J Nutr
2004;134:1417–1423.
[49] Gutbrod T, Wolke D, Soehne B, Ohrt B, Riege K. Effects of gestation and
birth weight on the growth and development of very low birthweight small
for gestational age infants: a matched group comparison. Arch Dis Child
Fetal Neonatal Ed 2000;82:F208–F214.
[50] Latal-Hajnal B, von Siebenthal K, Kovari H, Bucher HU, Largo RH.
Postnatal growth in VLBW infants: Significant association with
neurodevelopmental outcome. J Pediatr 2003;143:163-70.
[51] Ministry of Women and Child Development. National Plan of Action for
Children 2005. India
[52] World Health Organization (WHO) and United Nations Children’s Fund
(UNICEF). Low birthweight – country, regional and global estimates,
UNICEF, New York (2004).

AUTHORS
First Author – Rachita Gupta, Senior Research Fellow,
Department of Food and Nutrition, Institute of Home Economics,
University of Delhi, F-4, HauzKhas, New Delhi-110016, India.
Email: meetrachita30@gmail.com
Second Author – Dr. SeemaPuri, Associate Professor,
Department of Food and Nutrition, Institute of Home Economics,
University of Delhi, F-4, HauzKhas, New Delhi-110016, India.
Email: dr.seemapuri@gmail.com
Third Author – Dr. Harish Chellani, Associate Professor,
Department of Pediatrics, Safdarjung Hospital, New Delhi110016, India. Email: chellaniharish@gmail.com
Fourth Author – Dr. Geeta Chopra, Associate Professor,
Department of Human Development, Institute of Home
Economics, University of Delhi, F-4, HauzKhas, New Delhi110016, India. Email: drgeeta_chopra@yahoo.com
Correspondence Author – Dr. SeemaPuri,
meetrachita30@gmail.com, +91-9810877935.

www.ijsrp.org

