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ABSTRACT The birth weight of a baby may be influenced by several factors. The present study has been
undertaken to assess the association between the birth weight of babies born in a government hospital in Kolkata
and the nutritional status of mother and/or the SES of the family. In the present study the mean birth weight was
found to be 2.56 kg, and 33.3 percent of the newborns were found to be low birth weight (LBW). The pregnant
mothers were suffering from deficiencies in the intake of energy, protein, calcium and iron during 3rd trimester. The
percent deficiencies of these nutrients and the post delivery body weight and BMI of mothers were found to be
correlated with the birth weight of babies. The SES of the family along with the monthly income of the family,
education level of parents and percent deficiency of energy during 3rd trimester were associated with the birth
weight. Thus, the study indicates that the birth weight of the babies is associated with the SES and deficiency in the
intake of energy, iron, calcium, protein during pregnancy.
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INTRODUCTION

The weight of the newborn obtained after
birth is taken as birth weight and it is measured
preferably within the first hour of life (UNICEF
2004). The average birth weight of a newborn
infant in the developed countries is about 3.3 to
3.5 kg while in the developing countries it is
only 2.5 to 3.1 Kg (Mahmood et al. 2004). Though
the birth weight of newborn infant is low in In-
dia like other developing countries, there are re-
gional differences in the birth weights in vari-
ous parts of India (Ashtekar et al. 2010; Johar-
purkar and Sharma 2015; Ngaithianven and
Pathak 2015). While the mean birth weight was
reported to be 2.81 kg in North East India (Sen-
gupta and Barua 2002), it was 2.6 kg in Kolkata
(Bisai et al. 2006). The birth weight of a newborn
may be influenced by genetic endowment and
nutritional status of the mother and also by the
socio-economic status of the family. The dura-
tion of gestation and the intra-uterine growth
rate of the foetus are two major determinants of

birth weight (Idris et al. 2000). Mother’s age and
parity of birth are also indicated to be related to
the birth weight of newborn (Bisai et al. 2006).

A live born infant having birth weight of less
than 2.5 kg regardless of gestational age is de-
fined as Low Birth Weight (LBW) baby. There
are subcategories of LBW, which include very
low birth weight (VLBW), and extremely low
birth weight (ELBW) where the birth weights are
<1500 and <1000 g respectively (Janaswamy et
al. 2015). The LBW of a baby may be due to
mothers’ health condition, illness and complica-
tion during pregnancy (Kabir 2002; Rafati et al.
2005). Joshi et al. (2005) showed that maternal
education, occupation, and per capita income of
the family were significantly correlated with
birth-weight of the new born in Allahabad.

Several factors determining the occurrence
of LBW babies have been indicated from differ-
ent studies (Rajashree et al. 2015; Hosain et al.
2005; Dalal et al. 2014). The determinants of LBW
as per a  study carried out in Karnataka were age
of the mother, literacy rate, weight gain during
pregnancy, day time rest during pregnancy, birth
interval and hemoglobin level of the mother at
the time of delivery. A study from rural Bang-
ladesh (Hosain et al. 2005) revealed that mater-
nal age, hemoglobin levels at first visit to clinic
and weight gain during pregnancy are signifi-
cant predictors of LBW babies. However, no sig-
nificant influence of mothers’ age and parity on
the birth weight of babies was found in Manipur
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(Ngaithianven and Pathak 2015). A significant
association was observed between LBW and
maternal age, maternal education, socio-econom-
ic status, inter-pregnancy interval, antenatal vis-
it, maternal height, pre-pregnancy maternal
weight, habit of tobacco chewing, previous his-
tory of abortion, maternal anemia in a study car-
ried out in Ahmadabad (Dalal et al. 2014). The
education of mothers was found to have a sig-
nificant effect on birth weight of Ahom babies in
Assam (Sengupta and Barua 2002). In Nepal,
the birth weight of newborns was found to be
significantly associated with per capita income
of the families along with mothers’ education
(Joshi et al. 2010). The average birth weight of
babies is not only low in Kolkata than that of
other regions (Sengupta and Barua 2002; Bisai et
al. 2006; Ashtekar et al. 2010; Joharapurkar and
Sharma 2015; Ngaithianven and Pathak 2015) but
the prevalence of LBW is also higher in Kolkata
(Bisai et al. 2006). Bisai et al. (2006) found that
the mean birth weight of babies in a Kolkata
hospital was 2.6 kg and the prevalence of LBW
was 36.5 percent. It was also noted in this study
that the occurrence of LBW was related to the
first parity of birth and younger age of mother. It
appears from the previous studies that the birth
weight of babies is associated with several fac-
tors such as height, weight gain during preg-
nancy, SES of the family, mothers’ age and pari-
ty of birth. Though the influence of parity of
birth and mother’s age have been assessed on
the birth weight of Kolkata children (Bisai et al.
2006), the role of other factors such as nutrition-
al status of mother and SES of the family on the
birth weight and prevalence of LBW of babies
in Kolkata has not been assessed in recent times.
Therefore, the present study has been under-
taken to assess the association of nutritional
status of mother and SES of the family with the
birth weight of babies born in a government
hospital in Kolkata.

METHODOLOGY

Study Subjects

The present study was carried out in the
obstetric ward of the Medical College and Hos-
pital, Kolkata during a period of six months
(March 2013 to August 2013). A total of  201
mother-baby pairs were included in the study
randomly. Mothers with twin babies, babies born
with inborn errors, women with post delivery

complications and those unwilling to participate
in the study were excluded.

Socio-economic Status (SES)

A pretested interview schedule was used for
collection of general information of the subjects.
The SES of the subjects was measured using
the updated Kuppuswami scale (Ravi Kumar et
al. 2013) which is based on monthly family in-
come, spouse education and spouse occupa-
tion. Structured questionnaires were used to
collect information on socioeconomic charac-
teristics of the subjects.

Anthropometrics

Mothers

The height and weight of the mothers were
measured within 1-2 days after the delivery by
standard techniques (Lohman et al. 1988). Height
and weight data were recorded to the nearest 0.5
cm and 0.5 kg respectively.

Babies

Body weight of the newborn was measured
within half an hour after birth in a digital weigh-
ing scale.

Dietary Information

Diet history method (recent past) for diet
survey (Thimmayama 1987) was used to collect
dietary information of the mothers during their
pregnancy.The amount of cooked food con-
sumed in the recent past (during third trimester)
that is, breakfast, lunch, evening snacks and din-
ner were recorded by using the household uten-
sils (for example, table spoon, bowl, cup, glass
etc.) Different sizes of utensils were used to as-
sure the amount of food eaten by the subjects.
Then the amount of cooked food was converted
to raw foods. The raw food components were
then classified into nine food groups (cereals,
pulses and legumes, green leafy vegetables,
roots and tubers, other vegetables, flesh foods,
milk and milk products, fats and oils and sugars
and jaggery) according to the classification of
ICMR. The amount of nine food groups con-
sumed by the subjects was calculated from the
raw ingredients of cooked foods. The quantity
of different macronutrients (energy, protein and
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fat) and micronutrients (iron and calcium) in the
food consumed by the subjects was calculated
by using ‘Nutritive Value of Indian Foods’ (Go-
palan et al. 2004).

Recommended Dietary Allowances (RDA)
suggested by the ICMR (ICMR 2009) for preg-
nant women during third trimester were utilized
as standard values of energy and nutrients un-
der study (protein, iron and calcium) to assess
the nutritional status of the subjects.

Statistical Analysis

Descriptive statistics such as mean and stan-
dard error of mean (SE) were computed for the
socio-economic, anthropometric and nutritional
data of the subjects. Analysis of variances (ANO-
VA) followed by Tukey HSD post hoc test were
used to compare intake and deficiencies of nu-
trients among various social classes. Chi-square
(χ2) test were performed to determine the asso-
ciation between birth weight and socio-economic
classes of the family. The correlation between
birth weights and nutritional/SES components
were calculated using Pearson’s correlation co-
efficients. Multivariate forward regression anal-
ysis was used to examine the association be-
tween birth weight and other factors using birth
weight as the dependent variable. The statisti-

cal analyses were performed using IBM SPSS
statistical software version 22.

RESULTS

Maternal Age Groups

Mothers of 16 to 40 years of age participated
in the present study. The mean height and weight
of the mothers were 151.72 (±0.36) cm and 53.7
(±0.6) kg respectively, the mean parity was 1.4
and the mean birth weight was found to be 2.56
(±0.03) kg. In the present study 33.3percent of
the newborn were found to be LBW (Table 1).

Distribution of Subjects among Various SES
Classes

The distribution of the subjects in various
SES classes are shown in Table 2 along with the
SES scores of monthly family income, occupa-
tion of the head of the family and mean education
of the subjects and their spouses. The majority
of the observed subjects (71%) belong to the upper
lower SES with a total SES score of 8.13. About
twenty-five percent of the subjects belong to the
lower middle SES whereas only four percent be-
long to the upper middle SES with the total SES
scores of 12.5 and 20.25 respectively.

Table 2: The distribution of mothers according to SES score with the scores of comonents of SES

SES Number of Score of Score of Score of Total SES
subjects (%) monthly income occupation education score

UM 8     (4) 11.00± 0.37 3.75± 0.09 5.37± 0.44 20.25± 0.72
LM 50   (24.9) 3.90± 0.21 3.62± 0.05 4.73± 0.13 12.50± 0.22
UL 143   (71.1) 2.26± 0.05 2.67± 0.04 2.96± 0.08 8.13± 0.11
Total 201 (100) 17.16     .00 10.04     .00 13.06‘    .00 40.88     .00

Note: UM= Upper-middle class, LM= Lower-middle class and UL= Upper-lower class
Values Mean ± SEM

Table 1: The distribution of mothers according to age group with their height, weight, parity and birth
weight of newborn babies

Age group of Numbers Height Weight (kg)     Parity  Birth weight Number of
mothers (n)   (cm)                                             LBW (%)

16y-20y 12m 51 151.7± 0.70 50.49± 1.10 1.2 2.47± 0.06 21 (41.2)
21y-25y 12m 90 151.1± 0.45 53.92± 0.91 1.5 2.5± 0.05 32 (35.6)
26y-30y 12m 49 153.0± 0.67 55.97± 1.08 1.6 2.68± 0.04 09 (18.4)
31y-35y 12m 08 150.8± 1.59 53.75± 2.82 1.8 2.62± 0.21 04 (50.0)
36y-40y 12m 03 150.6± 0.94 62.33± 3.38 2.6 2.66± 0.42 01 (33.3)
16y-40y 201 151.72± 0.36 53.7± 0.6 1.4 2.56± 0.03 67 (33.3)

Values Mean ± SEM
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Nutrients Intake during 3rd Trimester

The intake and percent deficiency of energy,
protein, calcium and iron during 3rd  trimester
with respect to the ICMR RDA are shown in the
Table 3.The subjects were found to be suffering
from deficiencies of energy, protein, calcium and
iron during 3rd trimester with respect to corre-
sponding RDA of ICMR in all the SES classes. It
was found that the deficiencies of energy, pro-
tein, calcium and iron were significantly higher
(p< 0.01) in the upper lower social class in com-
parison to the upper middle and lower middle
social class.The deficiency of iron was also found
to be significantly higher (p<0.01) in the lower
middle social class in comparison to upper mid-
dle social class.

Distribution of Normal and Low Birth Weight
Babies in Different Classes of SES

The number of newborn with normal birth
weight was significantlyincreasing in the moth-
ers from higher SES. On the other hand the num-
ber of LBW babies was decreasing significantly
in the mothers of higher SES and the associa-
tion between the birth weight of the babies and
SES score of mothers’ family was found to be
significant (Table 4).

Table 5 shows the distribution of different
categories of low birth weight babies in various
social classes. It was found that only 2.2 per-
cent of all the low birth weight babies are very
low birth weight babies (>1.5 kg) and are present
only in the upper lower social class.

Correlation between Birth Weight and
Other Factors

Pearson’s correlation coefficients (Table 6)
showed that among other factors only SES class,
percent deficiencies of energy, iron, calcium, pro-
tein, post delivery mothers weight and mothers
BMI were found to be significantly correlated with
the birth weight of the baby.

Table 3: Nutrient intake with their percent deficiencies from recommended values (ICMR) during
3rd trimester

Nutrients ICMR RDA Intake* (% deficiency) in different SES             F ratio Post-hoc
during 3rd results
 trimester UL LM UM  (Tukey HSD

method)
\
Energy (kcal) 2250 1533.38±13.18 1791.79±29.61 2045.69±28.81 30.12 UL>LM,UM

(31.8)  (20.37)  (9.09)
Protein (g) 78 45.13±0.76 56.78±1.18 74.41±1.0 16.03 UL>LM,UM

(42.1)  (27.20)  1(4.61)
Iron (mg) 35 13.13±0.43 20.01±0.68 32.83±0.64 34.99 UL>LM>UM

(62.5)  (42.82)  (6.20)
Calcium (mg) 1200 510.88±22.99 1003.10±17.05 1137.38±8.35 29.19 UL>LM,UM

(57.4)  (16.41)  (5.23)

Note:*values are given in Mean± SEM,
* Significant at p<0.01, UM=Upper-middle class, LM=Lower-middle class and UL= Upper-lower class

Table 4: The distribution of normal and low birth
weight babies according to SES classes

SES Normal Low birth ÷2

birth weight weight (p value)
 (%)   (%)

UL 80  (55.9) 63 (44.1) 23.454
LM 45  (90) 05 (10) (0.000)
UM 08 (100) 00   (0) df= 2

Total 133   (66.2) 68 (33.8)

*Significant at p<0.01, UM=Upper-middle class,
LM=Lower-middle class and UL= Upper-lower class

Table 5: The percentage of normal, low and very
low birth weight babies according to SES classe

Socio- Very low Low birth Normal
economic   birth weight weight birth
classes (>1.5 kg)  (2.49  weight

(%)  kg-1.5 kg) (>2.5 kg)
(%)      (%)

UL 2.2 41.9 55.9
LM 0 10 90
UM 0 0 100

UM=Upper-middle class, LM=Lower-middle class and
UL= Upper-lower class
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Association between Birth Weight and
Nutritional Deficiency of Mothers/SES of
Family

Stepwise linear regression analysis (Table
7) identified SES of family and percent defi-
ciency of energy of mother during pregnancy
as the significant predictors for birth weight
(dependent variable) among all the correlated
factors.

To determine which SES factors significantly
contributed as predictors of  birth weight step-

wise, the linear regression analysis (Table 8) was
conducted. Monthly income of  the family and
education level of the parents were found to be the
important factors in predicting the birth weight.

DISCUSSION

The present study has been carried out in
mothers having age of 16 to 40 years. The mean
birth weight was found to be 2.56 kg in the
present study and birth weight of babies report-
ed from earlier studies at Purulia (Biswas et al.

Table 6: Pearson’s correlation between birth weight and SES class, percent deficiency of energy,
iron, calcium and protein, mothers weight and mothers’ BMI

Social Energy Iron Calcium Mothers Protein BMI
class deficiency deficiency deficiency weight deficiency

Birth weight Pearson’s correlation 0.376*** 0.263*** 0.196** 0.191** 0.187** 0.184** 0.170*

Significance level 0.000 0.000 0.005 0.007 0.008 0.009 0.019
n 201 201 201 201 201 201 201

Significant at *p<0.05,**p<0.01, ***P<0.001

Table 7: Stepwise linear regression models for the association between birth weight and energy
deficiency of mothers/SES of family

                      Beta 95% confidence interval

Unstandardised Standardized P value R² Changes in
R²  from

previous model

Model 1 0.050 0.358 0.000*** 0.128 0.128
  SES class
Model 2
  SES class 0.043 0.302 0.000*** 0.148 0.020
  % deficiency 0.008 0.151 0.034**

  of energy

Dependent variable: birth weight,**P<0.05,  ***P<0.001,

Table 8: Stepwise linear regression models for the association between birth weight and energy
deficiency of mothers/components of SES of family

Beta 95% confidence interval

Unstandardised        Standardized         P value       R² Changes in R² from
previous model

Model 1 0.0000478 0.341 0.000*** 0.116 0.116
  Family income/month
Model 2 0.0000394 0.281 0.000*** 0.136 0.02
  Family income/month 0.008 0.155 0.032**

  % deficiency of  energy
Model 3 0.0000309 0.22 0.005** 0.154 0.018
  Family income/month
  % deficiency of  energy 0.009 0.155 0.030**

  Education level of parents 0.046 0.147 0.042**

Dependent variable: Birth weight, **P<0.05, ***P<0.001
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2008),  Aligarh (Juneja et al. 2016) and Kolkata
by different investigators (Pakrasi et al. 1985;
Bisai et al. 2006; Bisai 2010) were similar (2.58-2.6
kg) to the present observation.The higher birth
weight values (2.71- 3.1 kg) were also found in
studies at Bhopal (Joshi et al. 2013), Assam (Sen-
gupta and Barua 2002), and Manipu
r(Ngaithianven  and Pathak 2015). The preva-
lence of the LBW babies in the present study
was found to be 33.8 percent in the observed
population.  According to NFHS 3 (2008) the
prevalence of LBW in India is 21.5 percent.  High-
er prevalence was observed in Kolkata, (36.5%
by Bisai et al. 2006 and 38% by Sain et al. 2014)
and in Agra (38% by Kaushal et al. 2012). In
some studies lower prevalence of LBW were ob-
served in Purulia (31.3% by Biswas et al. 2008),
Nashik (26.8% by Mumbare et al. 2012), Assam
(14.22% by Sengupta and Barua 2002), Bhopal
(11.8% by Joshi et al. 2013) and Manipur (4.56%
by Ngaithianven and Pathak 2015).

The present study showed that the highest
number of babies with normal birth weight was
born in the mothers having age of 26-30 years
which can be supported from similar observa-
tion by others (Ngaithianven and Pathak 2015).
It has been also found in the present study that
the highest birth weight was observed in the
mothers of age group 26-30 years. However, Bish-
ai et al. (2006) reported the occurrence of baby
with highest birth weight in mothers’ age group
of 24-28 years. In the present study fifty percent
babies were found to be LBW in the mothers of
31-35 years age group, whereas Sengupta and
Barua (2002) found in Assam that twenty-five
percent of the babies were  LBW among the
mother’s of same age group.

It is evident from the present study that the
mothers were deficient in energy, protein, calci-
um and iron during the third trimester of preg-
nancy. The extent of deficiencies of these nutri-
ents in mothers was also found to vary accord-
ing to their socio-economic classes. Subjects
belonging to lowermost SES are found to be more
deficient in the nutrients than those in the upper
SES. A similar relation between SES and dietary
intake of pregnant mothers was reported from a
study carried out in Bangladesh (Islam et al.
2004). Northstone et al. (2008) studied the asso-
ciation between socio-economic and lifestyle
factors, diet pattern during 3rd trimester preg-
nancy in the women of South-West England and
found a strong association between socio-eco-

nomic variables and all dietary components.
They also conclude that a health conscious diet
was positively associated with increasing edu-
cation and age. In India, Hira et al. (1986) con-
cluded that energy and protein intake by the
Punjabi pregnant women were significantly in-
creased with improvement in educational sta-
tus, whereas protein and calcium intake were
significantly affected by economic status. This
is also evident in the nutrient intake and defi-
ciencies during the third trimester in various
social classes in the present study where moth-
ers belonging to upper social classes with high-
er educational and economic status suffer from
lesser deficiencies than those belonging to the
lower classes.

The maternal deficiency of all the nutrients
under study has been found to be significantly
correlated to the birth weight of the new born.
Similarly, Doyle et al. (1992) found a dose re-
sponse relation between nutrient intake and
birth weight in a low-SES population in East Lon-
don. As the nutritional status is influenced by
SES, it is obvious that the SES will be a determi-
nant of the birth weight of babies. In the present
study the SES class of the mother was also found
to be associated with the birth weight of the
new born. This is evident from the fact that higher
numbers of low birth weight babies were found
in the lower socio-economic class than that in
the upper class. Such association of SES class
and the birth weight of the new born were also
found atNasik (Ashtekaret al. 2010) and Orissa
(Suryawanshi and Kaveri 2015) where lower
numbers of LBW babies were found in the up-
per SES classes. The regression results suggest
that monthly family income, percent deficiency
of energy during third trimester and education
level of the parents as the predictors of the birth-
weight of the new born. The income of the fam-
ily per month was found to be significantly as-
sociated with birth weight of the newborn in
other studies at Allahabad (Joshi et al. 2005),
Nasik (Mumbare et al. 2012), Haryana (Rao et al.
2007), Orissa  (Suryawanshi and Kaveri 2015)
and Nepal (Joshi et al.  2010).

Educational level has been the strongest and
most consistent SES predictor of health. A low
educational level limits access to jobs and other
social resources, especially in industrialized
countries, and thus increases the risk of pover-
ty (Abu-Saad and Fraser 2010). In the present
study, regression results showed education level
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of the parents to be a predictor for birth weight.
Likewise in a study at Karachi (Rizvi et al. 2007)
education of both the parents were found to
differ among the normal and LBW groups but
the difference was only significant for the moth-
ers. However, maternal education level has prov-
en to be a significant factor associated with the
birth weight of the baby in many studies at As-
sam (Sengupta and Barua 2002), Haryana (Rao
et al. 2007), Orissa (Suryawanshi  and Kaveri
2015), West Bengal (Manna et al. 2013) and Ne-
pal (Joshi et al. 2010).

Thus, the present study shows that the per-
cent of LBW babies are more in mothers from
lower SES who are deficient in the intake of pro-
tein, energy calcium and iron. The poor nutri-
ents intake in lower SES may be the result of the
lack of awareness of nutrient requirement in preg-
nancy and nutrients content of food in addition
to their economic constraint to purchase suffi-
cient nutritious food.

CONCLUSION

Thus, the study indicates that the birth weight
of the babies are influenced by the SES and defi-
ciency in the intake of energy, iron, calcium, pro-
tein during pregnancy.

ACKNOWLEDGEMENTS

The authorities of Medical College, Kolkata
and the staff of the antenatal clinic of Kolkata
Medical College are acknowledged for the co-
operation they extended for this study. The preg-
nant woman who gave consent and participated
in the study are gratefully acknowledged.

REFERENCES

Abu-Saad K, Fraser D 2010. Maternal nutrition and birth
outcomes. Epid Rev, 32: 5-25.

Ashtekar SV, Kulkarni MB, Sadavarte VS, Ashtekar RS
2010. Analysis of birth weights of a rural hospital. Ind
J Comm Med, 35(2): 252-255.

Bisai S 2010. Maternal height as an independent risk
factorfor neonatal size among adolescent Bengalees in
Kolkata, India. Ethiop J Health Sci, 20(3): 153-158.

Bisai S, Sen A, Mahalanabis D, Datta N, Bose K 2006.
The effect of maternal age and parity on birth weight
among Bengalese of Kolkata, India. Hum Ecol, 14:
139-143.

Biswas R, Dasgupta A, Sinha RN, Chaudhuri RN 2008.
Anepidemiological study of low birth weight new-
borns in the district of Purulia, West Bengal. Ind J
Pub Health, 52(2): 65-71.

Dalal A, Chauhan S, Bala DV 2014. Epidemiological
determinants of low birth weight in Ahmedabad city:
A facility based case control study. Int J Med Sciand
Pub Health, 3(4): 430-432.

Doyle W, Wynn AHA, Crawford MA 1992. Nutritional
counseling and supplementation in the second and
third trimester of pregnancy, a study in a London
population. J Nutr Med, 3(3-4): 249-256.

Gopalan C, Ramasastri BV, Balasubramanium SC 2004.
Nutritive Value of Indian Foods. Hyderabad: Nation-
al Institute of Nutrition, Indian Council of Medical
Research.

Hira CK, Pathak V, Murgai V 1986. Nutritional status
of pregnant Punjabi women in relation to education
and economic level. Ecol Food Nutr, 19: 147-153.

Hosain M, Chatterjee N, Begum A, Saha SC 2005. Fac-
tors associated with low birthweight in rural Bang-
ladesh. J Trop Pediatr, 52(2): 87-91.

Idris MZ, Gupta A, Mohan U, Srivastava AK, Das V
2000. Maternal health and low birth weight among
institutional deliveries. Ind J Comm Med, 25(4):
156-160.

Indian Council of Medical Research 2009. Nutrient
Requirements and Recommended Dietary Allowanc-
es for Indians.A Report of the Expert Group of Indi-
an Council of Medical Research. Hyderabad: Na-
tional Institute of Nutrition, Indian Council of Med-
ical Research.

Islam MZ, Akhtaruzzaman M, Lamberg-Allardt C 2004.
Nutritional status of women in Bangladesh: Com-
parison of energy intake and nutritional status of a
low income rural group with a high income urban
group. Asia Pacific J ClinNutr, 13(1): 61-68.

Janaswamy VS, Kodandapani Y, Lathasree P 2016.
Mortality and morbidity profile of low birth weight
babies ata tertiary care hospital. IOSR J Dent and
Med Sci, 15(3): 1-7.

Joharpurkar M, Sharma R 2015. Effect of maternal
hemoglobin and weight gain on birth weight of new
born. Int J Biosci, A griand Tech, 6: 303-306.

Joshi HS, Srivastava PC, Agnihotri AK, Joshi MC, Chan-
dra S, Mahajan V 2010. Risk factors for low birth
weight (LBW) babies and its medico-legal signifi-
cance. J Ind Acad Forensic Med, 32(3): 212-215.

Joshi HS, Subba SH, Dabral SB, Dwivedi S, Kumar D,
Singh S 2005. Risk factor associated with low birth
weight in newborns. Ind J Comm Med, 30(4): 10-
12.

Joshi SM, Likhar SK, Athavale AV, Shukla US 2013.
Factors affecting birth weight: A study in a second-
ary level hospital in gas affected area of Bhopal. Ntl
J Comm Med, 4(4): 570-573.

Juneja K, Khalique N, Ansari MA, Ahmad A, Khan MH,
Rehman S 2016. Influence of maternal anthropo-
metric characteristics on birth weight of newborn.
Ntl J Comm Med, 7(6): 485-489.

Kabir Z 2002. Low birth weight and mortality: A future
marriage of convenience. Ind Pediatr, 39: 1063-
1064.

Kaushal SK, Misra SK, Gupta SC, Singh R 2012.  A
hospital study of maternal factors and birth weight
in a border district of Uttar Pradesh: A hospital based
study. Ind J Comm Health, 24(2): 86-90.



80 KUNTAL GUPTA, KUNTAL BISWAS  AND TUSHARKANTI GHOSH

Lohman TG, Roche AF, Martorell R 1988. Anthropo-
metric Standardization References Manual. Cham-
paign, Illinois: Human Kinetics Books.

Mahmood AR, Haque GMS, Parvin T, Karim SR, Os-
man K, Ferdousi SK 2004.  Birth weight status of the
new born babies born at Dhaka Medical College Hos-
pital. TAJ, 17(2): 95-98.

Manna N, Sarkar J, Baur B, Basu G, Bandyopadhyay L
2013. Socio-biological determinants of low birth
weight: A community based study from rural field
practice area of Medical College, Kolkata, West Ben-
gal (India). J Dent and Med Sciences, 4(4): 33-39.

Mumbare SS, Maindarkar  G, Darade R,  Yenge S, Tolani
MK, Patole K 2012. Maternal risk factors associat-
ed with term low birth weight neonates: A matched-
pair case control study. Ind Pediatr, 49: 25-28.

National Family Health Survey-3(NFHS-3) 2008. Inter-
national Institute for Population Sciences (IIPS) and
Macro International, Mumbai.  From <http://rchiips.
org/nfhs/NFHS-3%20Data/VOL-1/India_ volume_I_
corrected_17oct08.pdf> (Retrieved on 6 January
2017).

Ngaithianven E, Pathak RK 2015. Maternal age, pari-
ty and birth weight in Manipur. Hum Biol Rev, 4(4):
347-354.

Northstone K, Emmett P, Rogers I 2008.  Dietary
patterns in pregnancy and associations with socio-
demographic and lifestyle factors. Eur J Clin Nutr,
62(4): 471-479.

Pakrasi K, Sil S, Dasgupta P, Dasgupta I 1985. Pattern
of low birth weight in the Bengali newborns. Ind J
Phys Hum Genet,11: 107-122.

Rafati S, Borna H, Akhavirad M, Fallah N 2005. Ma-
ternal determinants of giving birth to low birth weight
neonates. Arch Iranian Med, 8(4): 277-281.

Rajashree K, Prashanth HL, Revathy R 2015. Study on
the factors associated with low birth weight among
newborns delivered in a tertiary-care hospital, Shi-
moga, Karnataka. Int J Med Sci and Public Health,
4(9): 1287-1290.

Rao BT, Aggarwal AK, Kumar R 2007. Dietary intake
in third trimester of pregnancy and prevalence of
LBW: A community-based study in a rural area of
Haryana. Ind J Comm Med, 32(4): 272-276.

Ravi Kumar BP, Dudala SR, Rao AR 2013. Kup-
puswamy’s socio-economic status scale – a revision
of economic parameter for 2012.  Int J Res and Dev
Health, 1(1): 2-4.

Rizvi SA, Hatcher J, Jehan I, Qureshi R 2007. Maternal
risk factors associated with low birth weight in Kara-
chi: A case-control study. East  Medit Health J, 13(6):
1343-1352.

Sain S, Mukhopadhyay P, Saha TK, Chattopadhyay A,
Dey I, Mandal NK 2014. Effect of maternal factors
on low birth weight baby in a medical college of
Kolkata. J Comprehen Health, 2(2): 54-64.

Sengupta S, Barua M 2002. Maternal bio-social factors
affecting birth weight in Ahoms of Assam. J Hum
Ecol, 13(4): 333-334.

Suryawanshi JV, Kaveri SB 2015.Low birth weight – a
hospital based case control study. J  Biomed and
Pharma Res, 4(1): 46-52.

Thimmayama BVS 1987. A Handbook of Guidelines
in Socio-Economic and Diet Survey. Hyderabad:
National Institute of Nutrition, pp.1-8.

UNICEF 2004. Low Birth Weight: Country, Regional
and Global Estimates. New York: UNICEF.

Paper received for publication on June 2017
Paper accepted for publication on January 2018


