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ABSTRACT

OBJECTIVES: A prospective observational study to analyze whether optimal weight gain in pregnancy with respect to pregestational body mass
index (BMI) can influence pregnancy outcome. MATERIALS AND METHODS: The study was done in the department of obstetrics and
gynaecology at Sri Krishna Medical College and Hospital, Muzaffarpur, Bihar over a period of one year. Two hundred early booked (before 10
weeks) singleton pregnant women were involved. According to pregestational BMI, and total antenatal weight gain all women were categorized
into groups and the pregnancy outcome was compared in different groups. All the data were statistically analyzed using Chi-square test for
categorical variables and analysis of variance (ANOVA) test for continuous variables using the SPSS version16. RESULTS: Analysis shows
antenatal weight gain has a statistically significant (P[] <[] 0.001) relation with pregestational BMI with a significant increase in antenatal
complications and caesarean section associated with obesity but not with the total antenatal weight gain. However the birth weight of the baby has a
significant relation with total antenatal weight gain. CONCLUSION: Our study concluded that most of the Indian women do not have weight gain
as per Institute of Medicine (IOM) recommendation, with increased risk of medical and surgical complications in obese group of women.
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INTRODUCTION

Antenatal weight gain is of prime importance for successful outcome
of mother and also for the baby. Maternal body mass index (BMI) and
the weight that a mother gains during pregnancy are two of the
strongest predictors of the birth weight and perinatal outcome. Various
literatures have documented relationship between adverse pregnancy
outcome and maternal obesity. Many studies have elaborated the fact
that low maternal weight gain is a preventable risk factor for low birth
weight babies.

In 1990, Institute of Medicine (IOM) published a report showing
association between pregnancy weight gain and infant size and
provided target ranges of recommended weight gains by pre-
pregnancy BMI. In 1995 World Health Organization Collaborative
Study on Maternal Anthropometry and Pregnancy Outcome reviewed
information from different countries to define desirable maternal
weight gain.

This study determines the usefulness and effectiveness of this
recommendation in our population and to compare outcomes of
pregnancy in different weight gain groups. This study may be helpful
for the expecting mother for more consistent and evidence based
recommendations for desirable pregestational and gestational
nutritional status and expected weight gain during pregnancy for better
outcome.

MATERIALSAND METHODS

The study was done in the Department of Obstetrics and Gynaecology
at Sri Krishna Medical College and Hospital, Muzaffarpur, Bihar over
a period of one year fromNovember 2019 to October 2020. Two
hundred early booked (before 10 weeks) singleton pregnancy without
known medical complications like chronic hypertension, diabetes,
were included in the study. In the first visit their height and weight were
measured and BMI was calculated. According to BMI, they were
divided into four groups: underweight (<18.5 kg/m2), normal weight
(18.5-24.9 kg/m2), over weight (25-29.9 kg/m2) and obese (> 30
kg/m?2). Total antenatal weight gain were calculated and all the patients
were divided in three groups (low, nor-mal, high pregnancy weight
gain) as per IOM recommendation. Different complications during
antenatal periods e.g., gestational diabetes mellitus (GDM),
gestational hypertension, mode of delivery, post-operative

complication, neonatal complication were recorded during hospital
stay and in the postnatal period. Then the pregnancy outcomes were
compared in different gestational weight gain groups.

RESULTS

Total 200 patients have been studied as per inclusion criteria. They
were divided into different BMI groups and three weight gain groups
i.e. low, normal and high weight gain groups. All the data were
statistically analyzed by SPSS version 16 using chi-square test for
categorical variables and analysis of variance (ANOVA) test for
continuous variables and P value less than 0.01 has been taken as
highly significant. The analysis shows no statistical relation of
antenatal weight gain with parity, occupation, religion, residence,
education and diet of women although the incidence of low weight
gain was 64.2% among under graduates whereas 36.4% among
postgraduates and the incidence of low weight gain was 87.5% among
vegetarians whereas 57.8% among non-vegetarians. However results
showed that mothers who took vegetarian diet have high incidence of
low birth weight and it was statistically significant (P[1<[10.001).
Table 1 shows distribution of antenatal weight gain in different BMI
group. It has a statistically significant relationship with pregestational
BMI (P[] <[10.001).The analysis of antenatal complications in the
different antenatal weight gain groups showed that the incidence of
GDM, gestational hypertension, preterm births were not significant.
However Table 2 shows development of GDM is significantly related
with pregestational BMI (P[1<[10.001); Table 3 shows development of
gestational hypertension is more common in obese women and it was
statistically significant (P[] =[10.026). Analysis of the intra-partum
period showed that the gestational age at delivery in the different
antenatal weight gain and BMI groups were not significant, although
the BMI has a significant relation (P17 =[10.023), with the mode of
delivery showing obese mothers having high incidence of caesarean
section. In the postpartum period analysis showed high incidence of
wound infection among high weight gain group and it was statistically
significant ( PL1=010.016). While analyzing the neonatal outcome it
was seen that the different antenatal weight gain groups and BMI
groups did not have any statistical relationship with the number of
NICU ad-missions or the Apgar score taken at 1 and 5 minutes of the
babies, however the birth weight of babies in Table 4 shows that there
was significant relation (P[1=[10.004) be-tween antenatal weight gain
and birth weight.

| 12 |—| International Journal of Scientific Research I



Volume - 9 | Issue - 12 | December - 2020

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

- ___________________________________________________________________________________________________________|
Table—1: Relationship of pregestational BMI with Antenatal Weight Gain

Antenatal Weight Gain |[BMI Total P value
Under weight Normal Over Weight Obese

Low weight gain 12(92.3) 79(75.2) 25(38.5) 2(11.8) 118(59) <0.001*

Normal weight gain 1(7.7) 22(21) 29(44.6) 7(41.2) 59(29.5) <0.001*

High weight gain 0(0) 4(3.8) 11(16.9) 8(47.1) 23(11.5) <0.001*

Total 13(100) 105(100) 65(100) 17(100) 200(100)

*Significant

Table—2 : Relation of pregestational BMI with Development of GDM
GDM BMI Total P value
Under weight Normal Over Weight Obese

No 13(100) 95(90.5) 52(80) 8(47.1) 168(84)

Yes 0(0) 10(9.5) 13(20) 9(52.9) 32(16) <0.001*

Total 13(100) 105(100) 65(100) 17(100) 200(100)

*Significant

Table—3 : Relation of pregestational BMI with Development of Gestational Hypertension
Gestational HTN |BMI Total P value
Under weight Normal Over Weight Obese

No 13(100) 92(87.6) 61(93.8) 12(70.6) 178(89)

Yes 0(0) 13(12.4) 4(6.2) 5(29.4) 22(11) 0.026*

Total 13(100) 105(100) 65(100) 17(100) 200(100)

*Significant

Table—4 : Relationship of Birth weight of Babies with Antenatal weight gain of mothers

Antenatal weight Birth weight Total P value

gain Low Normal High

Low weight gain 30(85.7) 88(53.7) 0(0) 118(59) 0.004*

Normal weight gain _ |5(14.3) 53(32.3) 1(100) 59(29.5) 0.004*

High weight gain 0(0) 23(14) 0(0) 23(11.5) 0.004*

Total 35(100) 164(100) 1(100) 200(100)

*Significant macrosomia, and reduced the incidence of GDM, while inadequate
antenatal weight gain increased the incidence of GDM and SGA. In our

DISCUSSION study, there is no significant (P[1=[10.226) relation between antenatal

Our study shows antenatal weight gain has a role in respect to fetal and
maternal outcome. The incidence of low weight gain is high (64.2%)
among mothers who are under graduate than those mothers who were
post graduate (36.4%), but statistically, it was not significant. Unlike
the study by Li et al pregestational obese mothers were older, belonged
to lower socioeconomic group compared with mothers with
pregestational normal weight. In the review article by Muthayya in the
developing regions of the world lack of resources and education are
determining factors for the health outcome of mothers and babies.
Thus it showed a lower incidence of IUGR with higher level of
maternal education ranging from 46% in women who had no schooling
to 19% in women who had a post-graduate education According to our
study, obese and overweight patients have higher propensity to gain
more weight than normal value BMI patients and consequently have
adverse pregnancy outcome. Moreover, those who have low BMI also
have more risk of low weight gain and poor pregnancy outcome. BMI
is significantly (P[1<[10.001) related to maternal weight gain during
pregnancy. Ante-natal weight gain is much more with high BMI. Like
in the study by Ee et al in 2014 showed antenatal weight gain among
Asian women who are obese, should be lower. However, the optimal
weight gain for underweight and obese women was outside the IOM
recommended range.

Chang et al in their study has shown almost similar result in 2010. Our
study shows that incidence of GDM is double in high weight gain
group (26.1%) than low weight gain group (13.6%). High weight gain
also increases the chance of development of gestational hypertension
(6.8% in normal weight gain mother and 21.7% in high weight gain
mothers). There was no significant (PL1=10.058) relationship between
weight gain during the pregnancy and gestational age or mode of
delivery. But it is significantly related to BMI of the patient (82.4%
caesarean section rate in obese patients and 55.2% in normal BMI
patients). Hedderson et al in 2010, Yin et al and Yekta et al have shown
similar results in 2005. The study by Haugen et al in 2014 showed
significantly increased risk of pregnancy induced hypertension,
macrosomia, and emergency cesarean delivery in both nulliparous and
parous normal weight women and overweight women except for no
increased risk for gestational hypertension in parous women with
antenatal weight gain more than the IOM recommendation. Liu et al
showed that compared with antenatal weight gain within the IOM
recommendations, excessive weight gain increased the incidence of
cesarean section, preterm delivery, pre-eclampsia and infant

weight gain and preterm delivery, though statistically not significant,
preterm birth is much more prevalent in the low weight gain group
(10.2%) than high weight gain group (4.3%). Radhakrishnan et al in
2013 showed preterm deliveries were associated with less than optimal
weight gain (adjusted odds ratio [OR] 3.58, 95% CI: 1.75— 7.32) after
adjusting for gestational age at delivery. Simi-larly in the study by
Tabatabaei in Iran the ORs for preterm delivery were significantly less
in the groups with a pregestational BMI greater than normal. In our
study weight gain during pregnancy is directly proportional to the birth
weight of the baby. Low weight gain significantly (PLJ <1 0.004)
increases the incidence of low birth weight. In 2010 Chang et al in
Taiwan and Haugen et al in 2014 proved weight gain less than the IOM
recommenda-tions increased the risk of low birth weight baby among
normal weight nulliparous women. Our study shows no significant
correlation between antenatal weight gain and NICU admission
(PL1=110.585) of the baby. There is also no significant relation between
weight gain during pregnancy and 1 minute (PL! =[] 0.876) and 5
minutes (PL=110.4) Apgar score. Though Choi et al in their study had
shown that there is inverse relationship between low Apgar score and
NICU admission with antenatal weight gain. Unlike the study in 2013
by Radhakrishnan et al antenatal weight gain was not associated with
neonatal outcomes in their study population of south Indian women.

CONCLUSION

In our study we found that only 29.5% of the patients have weight gain
within normal range as described by the IOM. We found that increase
antenatal weight gain also in-creases the risk of developing GDM,
hypertension, wound infection. Low weight gain group has also
increase chance of pre-term delivery and low birth weight baby.
Antenatal weight gain thus is a very important issue to pregnant
woman as well as her physician. Time to time different
recommendations has been made to optimize weight gain as it has been
shown by different studies that optimal weight gain can influence
pregnancy outcome.
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