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ABSTRACT Background- Obesity affects women more than men specially during pregnancy. The purpose of this

study was to review the possible effects of obesity on pregnancy outcomes.

Methodology- This was a facility based prospective study conducted on 120 pregnant women. Anthropometric measurement
such as body weight (kg), height (cm) were measured and body mass index (BMI) was calculated. Participants were then
categorized as normal, overweight and obese based upon Asian Pacific WHO criteria. All the females were then followed up till
term to assess the outcome of pregnancy. Outcome variables were maternal disease like pre-eclampsia, pregnancy induced
hypertension, gestational diabetes mellitus and caesarean section.

Results: The present study documented a statistically significant association of BMI with comorbidities and cesarean section
(p<0.01) whereas no such association was observed between BMI and neonatal birth weight (p>0.05).

Conclusion: Obesity has a significant impact on maternal morbidity as well as mode of delivery. Obesity being a preventable
health problem must be addressed prior to pregnancy to avoid associated complications among mother as well as neonates

and improve pregnancy outcome.

INTRODUCTION:

The prevalence of obesity as well overweight has increased
tremendously in India eventually making it the third most
obese nation in the world." World Health Organization and
the National Institute of Health define normal as a body mass
index (BMI) of 18.5-24.9 kg/m’, overweight as 25-29.9 kg/m’,
and obesity as 30 kg/m® or greater.”” However, for Asian
Indian population, the cut-offs for overweight (=23.0kg/m®)
and obesity (>25.0kg/m’) are lower than WHO criteria due to
risk factors and morbidities.” Obesity is a risk factor for many
chronic disease such as cardiovascular disease,
hypertension, diabetes, orthopedic disorders and certain
cancers.”

Literature suggest higher prevalence of overweight and
obesity in females of reproductive age group.®”” Also the
prevalence of obesity among pregnant females is rising
contributing to obesity-related pregnancy complications.”
Maternal obesity during pregnancy is associated with high
risk of miscarriage, gestational diabetes, pregnancy induced
hypertension, cesarean delivery whereas fetal complications
include high risk of congenital malformation, macrosomia,
childhood obesity and infections."*""

The Global Safe Motherhood Initiative launched in the year of
1987was designed to step up antenatal care and counselling
throughout the world. As the world celebrated the
30"centenary since the inception of program in 1987, a 44%
reduction in the maternal mortality was achieved by the end of
the year 2015 and the need for new sustainable goals has
been set for the year 2030."” Nutritional factors and weight
gain during pregnancy are two amenable factors influencing
maternal and perinatal outcomes. Individualized counselling
regarding the weight gain and dietary charting would help in
optimized pregnancy weight gain. Pre-pregnancy physical
activity and improved dietary goals help in regulating
pregnancy weight gain whereas breast feeding assists in
normalizing the mother's weight in addition to optimization of
child's health in the puerperium."” Thus, appropriate
optimized antenatal maternal nutrition combined with regular
clinical follow up is critical in reducing the operative risks of
delivery of these babies for whom both intrauterine
environment and the birth process can be life threatening.

KEYWORDS : Obesity, BMI (basal metabolic index), central obesity, perinatal outcome, fetal outcome, overweight,
sedentary lifestyle, prospective study, genetic susceptibility.

The impact of pre-pregnancy BMI on maternal and perinatal
outcomes, as well as subsequent disease risk in the offspring,
has attracted widespread attention. Thus, the present study
was conducted with the aim to compare the pregnancy
outcomes of different women based on their pre-pregnancy
BMIs.

METHODS:

This study was conducted as a facility based prospective
study on 120 pregnant women reporting to MGM hospital of
maternal and child health care, Kalamboli over a period of 6
months i.e. from 1" Dec'2019 to 30" May 2020. The inclusion
criteria was pregnant women with singleton pregnancies
registering during first trimester of gestation and willing to
participate in the study. However, females registering during
second and third trimester, with history of medical disorders
like renal, diabetes mellitus type Il and adrenal disorders and
not willing to participate were excluded from the study. A
written consent was obtained from all the females.
Demographic variables such as age, socioeconomic status
recorded and entered in pretested questionnaire.
Anthropometric measurement such as body weight (kg),
height (cm) were measured and body mass index (BMI) was
calculated by dividing weight (kg) from height in meter
squared (m®). Participants were then categorized as normal,
overweight and obese based upon Asian Pacific WHO criteria
i.e. normal as 18.5-22.9 kg/m®, overweight as a BMI of 23-24.9
kg/m’ and obesity as a BMI=25 kg/m”."*

Apart from this, history, clinical examination and routine
investigations were conducted for all the females. All the
females were then followed up till term to assess the outcome
of pregnancy. Outcome variables were maternal disease like
pre-eclampsia, pregnancy induced hypertension, gestational
diabetes mellitus and caesarean section.

Statistical analysis- Data was compiled using MsExcel and
analysed using statistical software SPSS version 20.0.
Frequency and percentage were computed for variables like
maternal age, parity and gestational age. Chi-square test
was applied to compare the proportion of maternal and fetal
outcomes in both the groups. P-value of < 0.05 was
considered significant.
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RESULTS:

Out of 120 females, 12 (10%) females had normal BMI whereas
43 (35.8%), 39 (32.5%), 20 (16.7%) and 6 (5%) females were
overweight, obese category I (25-29.9 kg/m?), obese II (30-34.9
kg/m”) and obese III (> 35 kg/m®) respectively.

Table 1- Distribution According To Baseline Variables

Baseline variables Frequency |Percentage
Age (years) 18-25 41 34.2
26-30 69 57.5
>30 10 8.3
Gravida 1 59 49.2
2 44 36.7
3 17 14.2
BMI Normal 12 10.0
Overweight (43 35.8
Obese I 39 32.5
Obese II 20 16.7
Obese III 6 5.0

The mean age of pregnant females in present study was
26.5+3.19 years and majority of females belonged to 26 to 30
years of age (57.5%) followed by 34.2% females belonging
tol8 to 25 years of age. About 49.2% females were
primigravida.

Majority of females delivered via cesarean section (71.7%)
and vaginal delivery was conducted in only 28.3% females.

Table 2- Association Of Comorbidities With BMI

Comorbidit BMI Total
ies Normal|Over |Obesel|Obese|Obese|

weight 11 111
None 8(66.7) |16(37.2)[11(28.2)[5(25) [0(0) [40(33.3)
APH 0(0) 0(0) 0(0) 1(5) |0(0) ([1(0.8)
Eclampsia |0(0) 1(2.3) |0(0) 0(0) |0(0) |1(0.8)
GDM 0(0) 9(20.9) |7(17.9) |8(40) [3(50) [27(22.5)
Hypothyroi2(16.7) |7(16.3) {5(12.8) |2(10) |0(0) |16(13.3)
dism
PIH 2(16.7)|6(14) |14(35.9)[2(10) |1(16.7)[25(20.8)
PIH with0(0) 0(0) 1(2.6) |1(5) [0(0) (2(1.7)
GDM
Preeclamp|0(0)  [4(9.3) |0(0) 1(5) |0(0) |5(4.2)
sia
Previous|0(0) 0(0) 1(2.6) |0(0) (0(0) (1(0.8)
LSCS
S h o r 10(0) 0(0) 0(0) 0(0) |2(33.3)|2(1.7)
stature
¥'=79.5; p=0.001

Majority of females with normal BMI had no associated
comorbid conditions during the course of pregnancy whereas
50% females with obesity II developed gestational diabetes
and 16.7% developed PIH. The observed association between
BMI and comorbidities in present study was statistically highly
significant (p<0.01).

Table 3- Association Of Mode Of Delivery With BMI
Delivery|BMI

Normal|Over Obesel|Obese/Obese|
weight I 111

NVD  [9(75) |11(25.6) [11(28.2)[3(15) |0(0)
LSCS |3(25) |32(74.4) |28(71.8)|17(85) [6(100)
x’=17.15; p=0.002

It was observed that out of 12 patients with Normal BMI,
vaginal delivery was conducted in 75% whereas as the BMI
increased, majority of deliveries were conducted via cesarean
section and the observed association was statistically highly
significant (p<0.01).

Total

34(28.3)
86(71.7)

Table 4- Association Of Neonatal Birth Weight With BMI

Birthweight| BMI Total
Normal Over |Obesel|Obese|Obese]
weight I I

1.0-1.5 0(0) 1(2.3) |0(0) 0(0) |[0(0) [1(0.8)
1.5-2.5 4(33.3)|7(16.3) |3(7.7) |2(10) |0(0) |16(13.3)
2.5-4 8(66.7)|34(79.1)|33(84.6)| 14 (70)|4 (66.7)93(77.5)
>4 0(0) 1(2.3) |4(7.7) [4(20) |2(33.3)[10(8.3)
¥'=18.9; p=0.09

About 33.3%, 20%, 7.7% and 2.3% patients with obesity 1II,
Obesity II, obesity I and overweight respectively delivered
neonate with birth weight >4 kg, however observed
association was not statistically significant (p>0.05).

DISCUSSIONS

Obesity has reached epidemic proportions and obesity in
pregnancy has an adverse impact on outcome of pregnancy.
The present study was conducted to assess the impact of
higher BMI on maternal outcome in terms of various
complications such as GDM, hypertensive disease of
pregnancy, mode of delivery as well as on fetal outcome in
terms of birth weight.

The BMI cutoff value for obesity has been set at lower level as
compared to Western countries as the health risks associated
with obesity occur at a lower BMI in Asian Indian population.
Thus, the Western Pacific Regional Office of WHO in
collaboration with International Association for the Study of
Obesity, and the International Obesity Task Force together
released new guidelines for defining obesity in Asian
population in 2000."" In present study, only 10% females had
normal BMI whereas about 35.8% and 54.2% females were
overweight and obese respectively. Similar findings were
documented by Narayani et al in which 21.2% females were
overweight and 41.7% females were obese using revised
criteria."®

Maternal obesity has been linked to multiple complications
which may have adverse effects on both the mother and
neonate. The most common maternal comorbidities
documented in present study was gestational diabetes in
22.5% followed by PIH in 20.8% females. Incidence of
maternal morbidities were higher in obese females as
compared to normal and overweight females, however, pre-
eclampsia and eclampsia were higher in overweight females
(p<0.01). These findings were similar to study by Singh P et al
in which occurrence of gestational hypertension was higher in
obese and morbidly obese females (p< 0.01) whereas GDM
was documented in 9.5% obese and 33.3% morbidly obese
females (p<0.001)."” Bhattacharya et al also documented
increased incidence of gestational hypertension and GDM
among obese females as compared to normal females similar
to present study."” Vellanki VS et al also documented higher
incidence of gestational diabetes mellitus, pre-eclampsia and
preterm labour in obese pregnant women as compared to
normal females."”

In present study, LSCS was the most common mode of delivery
observed in 71.7% females. Out of 12 cases with normal BMI,
normal delivery was conducted in 75% females whereas in
100% females with obesity grade III, delivery was conducted
via cesarean section. Thus most common mode of delivery in
obese female was LSCS. Similar results were observed in the
study by Singh P et al in which 66.6% morbidly obese and
33.3% obese females underwent LSCS."” Similarly,
Bhattacharya et al also documented LSCS in 42.7% morbidly
obese and 30.8% obese females and the difference was
statistically significant (p<0.05)."" Vellanki VS et al
documented that induction of labor and instrumental delivery
was significantly higher in obese females as compared to
normal females and also 12 of non obese and 32 of obese
women had cesarean section which was statistically significant."”
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Macrosomia was documented in 10 (8.3%) neonates in Journal of clinical and diagnostic research: JCDR. 2012 Nov;6(9):1531.
present study whereas low birth weight and very low birth
weight was documented in 13.3% and 0.8% neonates
respectively. Though majority of macrosomia neonates were
born to obese females, but the observed association was
statistically not significant. In contrast, Singh P et al observed
statistically significant association between BMI and
neonatal birth weight. Large for gestational age (LGA)
neonates were predominantly observed in obese (19.04%)
and morbidly obese (28.57%) females."” Verma et al also
documented a statistically significant association of obesity
with macrosomia (0p<0.05).*”

CONCLUSION:

From the findings of present study, we conclude that obesity
has a significant impact on maternal morbidity as well as
mode of delivery. Obesity in present study was significantly
associated with pregnancy induced hypertension, gestational
diabetes and cesarean delivery contributing to maternal
morbidity. Obesity being a preventable health problem must
be addressed prior to pregnancy to avoid associated
complications among mother as well as neonates and
improve pregnancy outcome. Therefore, all pregnant and
non-pregnant women of child bearing age must be educated
about the feto-maternal complications arising due to both the
extremes of BMI. Therefore pre-conceptional weight loss in
higher BMI category women and adequate pregnancy weight
gain according to the BMI can be helpful in achieving the goal
we all strive for, “A healthy mother and a healthy baby”.
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