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Abstract: Introduction: The birth weight of an infant is a reliable index of intrauterine growth and also a
sensitive predictor of newborn's chances of survival, growth and long term physical and psychosocial
development. Alsoit is a valuable indicator of maternal health, nutrition and quality of life. LBW is closely
associated with fetal and perinatal mortality and morbidity. The various risk factors related with term low birth
weight neonates have been a subject of various studies in India. The present study was undertaken to
understand the various maternal determinants which influence the birth weight of newborn in this part of
country. Materials and Methods: A hospital based cross sectional study was done over a period of one year.
400 term neonates were selected randomly, out of them 165 were LBW and 235 were NBW. Various maternal
characteristics including parity ,inter pregnancy interval, PIH and GDM were noted. Data was analysed using
Graph pad Instat software. P value < 0.05 was considered to be significant. Results: Out of total 400 term
neonates studied, 165 were LBW and remaining 235 were NBW. Maternal factors found significantly associated
with term low birth weight babies was inter pregnancy interval and PIH. Conclusion: Almost all the identified
factors in our study are modifiable and thus preventable. Integrated approach incorporating medical, social,
economical and educational measures to improve the overall health status of the women are needed to reduce
the problem of LBW in India
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I. Introduction

Children's health is tomorrow's wealth or healthy child is the wealth of our nation™ is one of the
WHO slogans. We will get a healthy child when the mother is healthy; health of the child is closely related to
mother's health*

LBW is the major risk factor for infant morbidity and mortality, (36% of all mortality in children <5
yrs of age), constituting about 4 million deaths per year.” Hence low birth weight is considered as a sensitive
index of nation’s health and development. “Low birth weight is a prospective marker of future growth and
development.................. and a retrospective marker of mothers nutritional and health status’*.> A healthy mother
delivers a healthy baby, and a malnourished mother contributes to LBW baby. Reducing the incidence of low
birth weight is one of the most serious challenges in maternal and child health in developing countries.

Low birth weight (LBW) has been defined by World Health Organization (WHO) as weight at birth of
less than 2.5kg irrespective of the gestational age * World health organisation estimates that globally, out of 139
million live births, more than 20 million low birth weight babies are born each year, consisting 15.5% of all live
births, nearly 95.6% of them in developing countries. The level of low birthweight in developing countries (16.5
percent) is more than double the level in developed regions (7 percent).’ One of the highest occurrence of LBW
is in India. South Asia has the highest prevalence of LBW. In fact the latest projections indicate that more than
half of world’s LBW babies are born in South Asia.® Infants who weigh less than 2.5kg at birth represent about
28% of all live births in India and more than half of these are born at term. Various maternal factors leading to
LBW among newborns in developing countries include low socio economic status, under nutrition, anaemia,
chronic illness and inadequate prenatal care.” Other factors such as teenage pregnancies,® short inter-pregnancy
interval,” previous IUGR births®**and multiparity*? are also encountered more frequently. Similarly hypoxemic
conditions due to respiratory and cardiac diseases are also associated with LBW.**** Reducing the incidence of
low birth weight is one of the most serious challenges in maternal and child health in developing countries.
Therefore, studies on antenatal characteristics of pregnant woman affecting birth weight of newborn is highly
demanding to solve the current issue among institutional deliveries so that suitable recommendations can be
made to prevent LBW.
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OBJECTIVES: The present study has been undertaken with the following aim and objective
e  To study various determinants of birth weight of newborn.

Il. Materials And Methods

A hospital based cross sectional study was undertaken over a period of one year in Neonatal Intensive
Care Unit (NICU), Gauhati Medical College and Hospital (GMCH) , Guwahati. Sample size was calculated
using the formula 4pg/L? (where P = prevalence of the disease, Q =100-p, L = allowable error). Considering p =
28% in India 18% allowable error, sample size comes out as 318. Minimum sample size was 318. We have
taken 400 as the sample size. Babies delivered in our hospital during the study period, inborn babies and their
mothers, singleton live births with birth weight < 2.5 kg and gestational age between 37 (completed)-41 weeks
(Exact date of amennorhoea was known, to calculate the gestational age) were included in the study. Multiple
gestation or still born babies and babies with major congenital anomalies were excluded. Ethical clearance was
obtained and informed written consent was obtained from all the parents of the babies in the study. The data was
collected in the predesigned pro forma and the statistical analysis was done using Graph pad Instat software,
version 3.10.

I11. Results
Study population: Table 1: Distribution of study population
POPULATION NUMBER
Low birth weight 165
Normal birth weight 235
Total 400

MEAN BIRTH WEIGHT
LBW 1.80 kg
NBW 2.84 kg

Table 1 shows the distribution of our study population. Out of total 400 study population, we had 165 term
LBW babies and 235 NBW babies. The mean birth weight of LBW babies was 1.80 kg and of NBW babies was
2.84 kg.

Maternal parity: Table 2: Distribution of low birth weight and normal birth weight on the basis of parity of the
mother

Characteristics Mothers of low birth | % LBW | Mothers of normal birth | % NBW | Total
weight infants weight infants (NBW) mothers
(LBW)

Primi 93 42.7 125 57.3 218

Multi 63 38 103 62 166

Grand Multi 9 56.2 7 43.8 16

From the above table 2 showing relation of parity of mothers and birth weight, we can see that primi mothers
have more chances of delivered LBW babies than the multi gravida mothers. In grand multipara again the
chance of LBW babies increases. Out of total 400 mothers we had 218 mothers with first pregnancy and 42.7%
of them delivered LBW babies, 38% of 166 multi gravida mothers produced LBW babies and 56.2% of all
grand multipara mothers delivered LBW babies.

Table 3: Association between parity of the mother and of low birth weight

Characteristics Mothers of low birth weight infants Mothers of normal birth | Chi square P value
(LBW) weight infants (NBW)

Primi 93 125

Multi 63 103 2410 0.29"

Grand Multi 9 7

Applying the statistical test on the above data we found that maternal parity was not significantly associated
with LBW newborns.

Inter pregnancy interval: Table 4: Distribution of low birth weight and normal birth weight on the basis of
inter pregnancy interval

Characteristics | Mothers of low birth weight infants % LBW | Mothers of normal birth | % Total
(LBW) weight infants (NBW) NBW mothers
< 18 months 54 47.8 59 52.2 113
>18 months 18 26.1 51 73.9 69
Primi 93 42.7 125 57.3 218
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Relationship between the effect of inter-pregnancy interval upon birth weight of newborn in the table 4,
we observed that out of 182 multi gravida mothers, 113 of them had inter-pregnancy as < 18 months and
remaining 69 had > 18 months. 54(47.8%) mothers with <18 months of inter-pregnancy interval produced LBW
babies and remaining 59(52.2%) delivered NBW babies. 18(26.1 %) mothers with pregnancy interval of >18
months gave birth to LBW babies and 51(73.9%) gave birth to NBW babies.

Table 5: Association between the inter-pregnancy and of low birth weight

Characteristics Mothers of low birth | Mothers of normal birth | Chi square P value
weight infants weight infants (NBW)
(LBW)
< 18 months 54 59
>18 months 18 51 8.718 0.01
Primi 93 125

On performing the statistical test on the above data table19, we found a significant association between inter-
pregnancy interval and birth weight of newborns. The p value was found to be 0.01.

PIH: Table 6: Distribution of low birth weight and normal birth weight on the basis of PIH in the mothers.

Characteristics | Mothers of low birth | % LBW | Mothers of normal birth | % Total
weight infants weight infants (NBW) NBW mothers
(LBW)

PIH present 67 54.5 56 45.5 123

PIH absent 98 35.4 179 64.6 277

From the above table 6 showing the impact of Pregnancy induced hypertension (PIH) on birth weight on
newborn, we could observe that we had 123 mothers with PIH in our study, out of them 54.5% produced LBW
babies. 98 mothers out of 277 who did not suffer from PIH had LBW babies. The proportion of LBW babies in
them was 35.5%.

Table 7: Association between the maternal PIH and of low birth weight

Characteristics Mothers of low birth | Mothers of normal birth | Chi square P value
weight infants weight infants (NBW)
(LBW)
PIH present 67 56 12.812 0.003"
PIH absent 98 179

Performing a statistical test on the above data on the presence of PIH or its absence on mothers in relation to
birth weight of babies we found that the p value (0.003) was significant. Therefore PIH and low birth weight are
significantly associated in our survey.

GDM. Table 8: Difference between the characteristics of mothers of low birth weight and normal birth weight
on the basis of Gestational Diabetes Mellitus (GDM)

Characteristics Mothers of low birth | % LBW | Mothers of normal birth | % Total
weight infants weight infants (NBW) NBW mothers
(LBW)

GDM present 11 37.9 18 62.1 29

GDM absent 154 41.5 217 58.5 371

In our study to find out the impact of Gestational Diabetes Mellitus (GDM) on the birth weight of newborn, that

out of total 400 mothers, 29 of them had GDM and rest 371 did not. This data showed that out of 37.9% of
LBW were born to mothers with disease GDM and the rest were normal weight. The proportion of LBW in
mothers without the said disease was 41.5%.

Table 9: Association between the maternal GDM and low birth weight

Characteristics Mothers of low birth | Mothers of normal birth | Chi square P value
weight infants weight infants (NBW)
(LBW)
Present 11 18 0.142 0.7062"
Absent 154 217

On performing the statistical test on the above data tablexxx we found that presence or absence of disease GDM

didn’t have effect on birth weight of newborn. The risk factor and the outcome was not associated. The p value
was found to be 0.7062.
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IV. Discussions

Table 2 and 3 describes the relation between parity and birth weight in our study. Our observation with
parity of mothers as a factor for birth weight newborn implies that primi mothers had high chances of delivering
LBW babies in comparison to multi gravida mothers. In grand multipara again the risk of LBW babies
increases. We found that 42.7% of all primi mothers, 38% of multi gravida mothers and 56.2% of grand multi
gravida mothers produced LBW babies. This pattern of parity effect where proportion of LBW in primi mothers
is high and a gradual decrease from 2 to 4 gravida and a increase from 4" pregnancy onwards has been shown in
reports by Gawande et al.(1994)™, Anand and Garg (2000) Joshi and Pai(2000)*", Kiranbala et al.(2012)*®, and
Samerjeet Kaur et al.(2014)*. However, all the authors mentioned found a significant association between
parity of mothers and birth weight. Similar to our finding, parity was not associated with birth weight was found
in some reports such as Acharya et al.(2004)®°, Mumbare et al.(2012)*, Kotabal Rajashree et al.(2015)" and
Ravikumar et al.(2016)%.

We found a significant association between inter-pregnancy interval and birth weight of newborn.
From the table 4 we could observe that mothers with <18 months of inter-pregnancy interval gave birth to 47.8
% of LBW babies whereas 26.1 % mothers with pregnancy interval of >18 months delivered LBW babies. This
could be explained by the fact that a short interval between the previous and the present pregnancy is not
sufficient for the women to regain her nutritional status before the conception and keep for the upcoming
pregnancy. Proportion of LBW decreases with increase in birth interval.

Similar association was observed in the study done by Gawande et al.(1994)*. They observed that the
proportion of LBW was 44.7% when the inter-pregnancy interval was <18 months. The proportion of LBW
decreased with increase in inter-pregnancy interval, 33.2% for 18-35 months and 30 % for 36-59 months. They
found the association as significant. Similar findings were observed by M Borah et al.(2014)? in a rural block of
assam. They found that out of all mothers with < 18 months inter-pregnancy interval , 44.5% of them delivered
LBW babies. And the proportion of LBW with inter-pregnancy interval al8-36 months and >36 months was
18.9% and 17.1% respectively. On statistical analysis they found a significant association between inter-
pregnancy 16terval and birth weight of newborn.

Other literatures where a definite association between inter-pregnancy interval and birth weight has
been observed are Gawande et al.(1994)**, Thomre et al.(2007)*, Aivalli et al.(2015)%.

In our study PIH had a significant effect on birth weight of newborn. From the table 6 showing the
impact of Pregnancy induced hypertension (PI1H) on birth weight on newborn, we could observe that we had 103
mothers with PIH in our study, out of them 55.3 % produced LBW babies. 108 mothers out of 297 who did not
suffer from PIH had LBW babies. The proportion of LBW babies in them was 36.4 %. So increase in blood
pressure decreases the birth weight. We found a significant association between PIH and birth weight of
newborn. Manna et al.(2013)* found that 24.4 % of mothers with PIH delivered LBW. We had a higher
proportion of LBW than their study. It may be explained by the fact that their study was conducted in a rural
area whereas ours is conducted in a tertiary care centre. Here most of the high risk cases are referred from
pheripheries.

We found that pregnancy induced hypertension is associated with LBW. This is similar to other studies
done by Fedrick and Aldestein(1978)%, Chandra S Metgud et al(2012)*, Ravi Kumar Bhaskar et al.(2015)%
andPrudivi and Bhosgi(2015).

Our study could not find any association between maternal diabetes and low birth weight. We had 29
mothers with GDM. Proportion of LBW born to them was 37.9% whereas proportion of LBW born to mothers
without GDM was 41.5 %. There was no association between maternal diabetes and birth weight of newborn.

This can be explained by the fact that we had a less number of patients with GDM in our study.

Similar to our study no association between maternal diabetes and birth weight was found in other
literatures by Taj Muhammad et al.(2010)*" and Prudhivi and Bhosgi (2015)*.

V. Conclusion
The identified determinants in the study are preventable and hence modifiable. Comprehensive approaches
which institute a combination of interventions to improve the overall health of the women are needed. Such
approaches are most likely to be effective in reducing the problem of LBW in India. Focus should be on:
Care of the girl child beginning right from the birth
Improving the utilisation of ANC services
Activities to increase the awareness regarding birth spacing and avoiding close birth spacing.
Health education to the mothers regarding nutrition
Identifying high risk pregnancies and early management of anaemia and PIH.
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