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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 3 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 3 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.

INTRODUCTION

The weight of the newborn obtained after
birth istaken as birth weight and it is measured
preferably within thefirst hour of life (UNICEF
2004). The average birth weight of a newborn
infant in the devel oped countriesis about 3.3 to
3.5 kg while in the developing countries it is
only 2.5t03.1Kg(Mahmood et a. 2004). Though
the birth weight of newborn infantislow inIn-
dialike other devel oping countries, therearere-
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-
guptaand Barua2002), it was 2.6 kg in Kolkata
(Bisai et al. 2006). Thebirth weight of anewborn
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
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birthweight (Idriset al. 2000). Mother’'sageand
parity of birth are also indicated to berelated to
the birth weight of newborn (Bisai et a. 2006).
A liveborninfant 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
birthweight (ELBW) wherethebirthweightsare
<1500 and <1000 g respectively (Janaswamy et
a. 2015). The LBW of a baby may be due to
mothers’ health condition, illnessand complica-
tion during pregnancy (Kabir 2002; Rafati et al.
2005). Joshi et al. (2005) showed that maternal
education, occupation, and per capitaincome of
the family were significantly correlated with
birth-weight of the new born in Allahabad.
Several factors determining the occurrence
of LBW babieshave beenindicated from differ-
ent studies (Rajashree et al. 2015; Hosain et al.
2005; Dald et a. 2014). Thedeterminantsof LBW
asper a study carried out in Karnatakawere age
of the mother, literacy rate, weight gain during
pregnancy, day timerest 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 levelsat first visitto clinic
and weight gain during pregnancy are signifi-
cant predictorsof LBW babies. However, nosig-
nificant influence of mothers’ age and parity on
the birth weight of babieswasfound 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, previoushis-
tory of abortion, maternal anemiain astudy 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 babiesin
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 a. 2010). The average birth weight of
babies is not only low in Kolkata than that of
other regions (Senguptaand Barua2002; Bisai et
al. 2006; Ashtekar et al. 2010; Joharapurkar and
Sharma2015; Ngaithianven and Pathak 2015) but
the prevalence of LBW isalso higher in Kolkata
(Bisai et al. 2006). Bisai et a. (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 babiesis 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 Kolkatachildren (Bisai et al.
2006), therole of other factors such as nutrition-
al status of mother and SES of thefamily onthe
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
Sudy 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. Motherswith twin babies, babiesborn
with inborn errors, women with post delivery

complicationsand those unwilling to participate
in the study were excluded.

Socio-economic Satus(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 a. 1988). Height
and weight datawere recorded to the nearest 0.5
cmand 0.5 kg respectively.

Babies

Body weight of the newborn was measured
within half an hour after birthinadigital weigh-
ing scale.

Dietary I nformation

Diet history method (recent past) for diet
survey (Thimmayama1987) 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 snacksand 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, fatsand oilsand 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-

75

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

palan et a. 2004). RESULTS
Recommended Dietary Allowances (RDA)
suggested by the ICMR (ICMR 2009) for preg- Mater nal AgeGroups

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.

Satistical Analysis

Descriptive statistics such asmean and stan-
dard error of mean (SE) were computed for the
socio-economic, anthropometric and nutritional
dataof the subjects. Analysisof 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
(% test were performed to determine the asso-
ciation between birth wei ght and socio-economic
classes of the family. The correlation between
birth weights and nutritional/SES components
were calculated using Pearson’s correl ation co-
efficients. Multivariate forward regression anal-
ysis was used to examine the association be-
tween birth weight and other factorsusing birth
weight as the dependent variable. The statisti-

Mothersof 16 to 40 years of age participated
inthe present study. The mean height and weight
of themotherswere 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
(20.03) kg. In the present study 33.3percent of
the newborn were found to be LBW (Table 1).

Distribution of Subjectsamong Various SES
Classes

The distribution of the subjects in various
SES classesare shownin 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 mgority
of the observed subjects (71%) belong to the upper
lower SESwith atotal SES score of 8.13. About
twenty-five percent of the subjects belong to the
lower middle SESwhereas only four percent be-
long to the upper middle SES with the total SES
scoresof 12.5 and 20.25 respectively.

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

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 10.04 13.06° 40.88

Note: UM= Upper-middle class, LM= Lower-middle class and UL= Upper-lower class

Values Mean + SEM



76 KUNTAL GUPTA, KUNTAL BISWAS AND TUSHARKANTI GHOSH

Nutrientslntakeduring 3 Trimester

Theintake and percent deficiency of energy,
protein, calcium and iron during 39 trimester
with respect to the ICMR RDA are showninthe
Table 3.The subjects were found to be suffering
from deficiencies of energy, protein, calcium and
iron during 3 trimester with respect to corre-
sponding RDA of ICMRinall the SES classes. It
was found that the deficiencies of energy, pro-
tein, calcium and iron were significantly higher
(p<0.01) inthe upper lower social classin com-
parison to the upper middle and lower middle
social class. Thedeficiency of ironwasasofound
to be significantly higher (p<0.01) in the lower
middle social classin comparison to upper mid-
dle social class.

Distribution of Normal and L ow Birth Weight
Babiesin Different Classesof SES

The number of newborn with normal birth
weight was significantlyincreasing in the moth-
ersfrom higher SES. On the other hand the num-
ber of LBW babieswas 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 (Table4).

Table 5 shows the distribution of different
categoriesof low birth weight babiesin 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.

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

SES Normal Low birth 2
birth weight wei ght (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- \ery 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

Correlation between Birth Weight and
Other Factors

Pearson’s correlation coefficients (Table 6)
showed that among other factorsonly SES class,
percent deficienciesof energy, iron, calcium, pro-
tein, post delivery mothers weight and mothers
BMI werefound to besignificantly correlated with
the birth weight of the baby.

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

3 trimester

Nutrients ICMR RDA Intake" (% deficiency) in different SES F ratio Post-hoc
during 3 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 74.41x1.0 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 Meant SEM,

" Significant at p<0.01, UM=Upper-middie class, LM=Lower-middle class and UL= Upper-lower class
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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 Standar dized P value R2 Changes in
Rz from
previous model
Model 1 0.050 0.358 0.000"" 0.128 0.128
SESclass
Model 2
SESclass 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,

Association between Birth Weight and
Nutritional Deficiency of M other /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 parentswerefound to bethe
important factorsin 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 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 Sandardized 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 (Junejaet a. 2016) and Kolkata
by different investigators (Pakrasi et al. 1985;
Bisai et d. 2006; Bisa 2010) weresimilar (2.58-2.6
kg) to the present observation.The higher birth
weight values (2.71- 3.1 kg) werealso found in
studiesat Bhopal (Joshi et a. 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
prevalenceof LBW inIndiais21.5 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 a. 2012). In
some studieslower prevalence of LBW were ob-
served in Purulia(31.3% by Biswaset a. 2008),
Nashik (26.8% by Mumbareet a. 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 babieswith 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 agegroup 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. Inthe present study fifty percent
babieswere 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
motherswere 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
bel onging to lowermost SESarefound to bemore
deficient in the nutrients than those in the upper
SES. A similar relation between SES and dietary
intake of pregnant mothers wasreported from a
study carried out in Bangladesh (Islam et al.
2004). Northstoneet al. (2008) studied the asso-
ciation between socio-economic and lifestyle
factors, diet pattern during 3 trimester preg-
nancy in thewomen 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, Hiraet 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 aso evident in the nutrient intake and defi-
ciencies during the third trimester in various
social classesin the present study where moth-
ersbelonging to upper social classeswith high-
er educational and economic status suffer from
lesser deficiencies than those belonging to the
lower classes.

The maternal deficiency of al 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
birthweightinalow-SESpopulationin East Lon-
don. As the nutritional status is influenced by
SES, itisobviousthat the SESwill be adetermi-
nant of the birth weight of babies. In the present
study the SES class of the mother wasalso found
to be associated with the birth weight of the
new born. Thisisevident from thefact that higher
numbers of low birth weight babieswere 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 parentsasthe predictors of the birth-
weight of the new born. Theincome 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 (Mumbareet al. 2012), Haryana(Rao et al.
2007), Orissa (Suryawanshi and Kaveri 2015)
and Nepal (Joshi eta. 2010).

Educational level has been the strongest and
most consistent SES predictor of health. A low
educational level limitsaccessto jobsand 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 parentsto be apredictor for birth weight.
Likewiseinastudy at Karachi (Rizvi et al. 2007)
education of both the parents were found to
differ among the normal and LBW groups but
thedifference was only significant for the moth-
ers. However, maternal education level has prov-
en to be asignificant factor associated with the
birth weight of the baby in many studies at As-
sam (Sengupta and Barua 2002), Haryana (Rao
et a. 2007), Orissa (Suryawanshi and Kaveri
2015), West Bengal (Mannaet 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 SESwho aredeficient intheintake of pro-
tein, energy calcium and iron. The poor nutri-
entsintakein lower SES may betheresult 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.

CONCLUSON

Thus, the study indicatesthat the birth weight
of the babiesareinfluenced by the SES and defi-
ciency intheintake of energy, iron, calcium, pro-
tein during pregnancy.
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