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INTRODUCTION 

India is facing dual burden of nutrition of under nutrition 

and escalating rise in overweight and obesity problem. 

India has more than 30 million obese people and the 

number is increasing alarmingly.1-3 Many studies 

indicated that there is rising prevalence of overweight and 

obesity amongst children of all ages is increasing in the 

past few decades.4 Mothers who are overweight or obese 

during pregnancy and childbirth, as measured by 

increasing maternal body mass index (BMI), are known 

to be at risk of significant antenatal, intrapartum, 

postpartum and also neonatal complications. Diabetes, 

hypertensive disorders including preeclampsia, fetal 
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ABSTRACT 

Background: Obesity in Indian women had increased from 10.6% to 14.8% in India. Mothers who are overweight or 

obese during pregnancy and childbirth cause significant antenatal, intrapartum, postpartum and also neonatal 

complications. The present study aimed to explore various maternal and fetal outcomes influenced by maternal 

obesity. The objective was to find the effect of obesity on maternal and perinatal outcome among obese pregnant 

women compared to those of normal weight. 

Methods: The study was conducted in antenatal women attending antenatal outpatient department of CSI rainy 

multispecialty hospital located in North Chennai of South India. Consecutive sampling method was followed to 

include 50 cases and 50 controls. Analysis was done with IBM SPSS v.21.0. Chi square test was applied to find 

difference between proportions. For comparison of means independent t-test and ANOVA was applied. Pearson's 

correlation was done to find association between maternal BMI and birth weight. 

Results: Sixteen (32%) cases developed gestational diabetes mellitus during their antenatal period and 19 (38%) 

developed gestational hypertension. 10% underwent in emergency caesarean section and in 28% cases elective 

caesarean section was done. The proportion of cases who developed ante partum complications including gestational 

diabetes mellitus, gestational hypertension and preeclampsia were higher than in control groups (p value = 

0.03,0.00,0.004 respectively). The need for induction of labour and caesarean section was found to be higher in cases 

than in controls (p = 0.014,0.03 respectively). Increased NICU admissions for stabilization of the newborn among 

cases was higher than control group (p = 0.012). 

Conclusions: It was clearly evident from the present study that maternal obesity had adverse maternal and fetal 

outcomes. Maternal obesity was strongly associated with antenatal complications like gestational diabetes mellitus, 

gestational hypertension, preeclampsia and increase in need for induction of labour and operative interference. 
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deaths, big sized babies, postdate pregnancies, caesarean 

sections have all been associated with maternal obesity.5-8 

Overweight and obese women are more likely to be 

induced and require a caesarean section for delivery.9-10 

There appears to be a dose-dependent relationship 

between maternal obesity and fetal macrosomia.11 In 

addition, still births and increased mortality of babies in 

postnatal and perinatal period are found in obese  

pregnant women.12 The present study aimed to explore 

various maternal and fetal outcomes, influenced by 

maternal obesity. The objective of the study was to find 

the effect of obesity on maternal and perinatal outcome in 

obese women compared to those of normal weight 

women. 

METHODS 

The study was conducted in a multispecialty hospital -

CSI Rainy Multispecialty Hospital located in North 

Chennai of Tamil Nadu, India. Prospective cohort study 

was designed. The Cohort was the antenatal women who 

were registered in their first trimester during January to 

March 2014. The study population constituted of 

antenatal women of 50 cases and 50 controls attending 

antenatal outpatient department of CSI Rainy 

Multispecialty Hospital. The study population fulfilling 

inclusion criteria willing to participate were included in 

the study. 

Inclusion criteria included- antenatal women who were in 

first trimester with BMI ≥30 kg/m2 regardless age and 

parity, who were willing to participate in the study. 

Antenatal women who were not booked at first trimester, 

those with previous miscarriages and anomaly babies and 

those with BMI < 30 kg/m2 were excluded from the 

study. Controls were antenatal women who were in first 

trimester with BMI between 25.1 kg/m2 and 29.9 kg/m2.  

Hundred antenatal women with fifty in each of the two 

groups were included. The formula for z tests for 

proportions was used with G power software version 

3.0.10 for calculating sample size. From previous records 

of the hospital acquired from Medical Records 

Department, fetal outcome – macrosomia (in 

percentages) were obtained. The difference between two 

independent proportions with case (29.7%) and controls 

(10%) was used for sample size calculation. With alpha 

significance of 0.05 and 80% power of the study, the total 

sample size to be included for the study was 124. 

However, the number of women who could be recruited 

with the study period was 100 (50 cases and 50 controls).  

The study period was from January 2014 to May 2015. 

Sampling method Consecutive sampling method as the 

study was conducted in outpatient department of hospital.  

A standardized questionnaire was used and details 

pertaining to socioeconomic status according to BG 

Prasad's scale 13, Medical history, clinical examination, 

maternal history during antenatal, partum and post 

partum period and of the delivered baby were collected . 

For measuring weight, a standardised bathroom scale was 

used. For measuring height stadiometer was used. BMI 

was calculated using the formula weight (in kg)/ height 

(m2). The criteria used for BMI is ACOG BMI 14 

classification of maternal weight and optimal weight gain 

during pregnancy:  ≥30 - obese, 25 to 29.9 overweight, 18 

to 24.9 - normal and <17.9 - underweight. During 

antenatal period, development of gestational diabetes 

mellitus, gestational hypertension, pre-eclampsia, 

malpresentation, abruption placenta and placenta previa 

were observed. Labour induction and their indication, 

mode of delivery (vaginal/caesarean delivery), shoulder 

dystocia and instrumental delivery detailed were 

collected. Development of any complication in post 

partum period-deep vein thrombosis, postoperative 

wound infection, postoperative wound dehiscence and 

duration of hospital stay. Neonatal outcomes were - 

gestational age at birth, birth weight (in kg), admission in 

neonatal intensive care unit (NICU) and indications for 

admission. The study participants were followed up to 

delivery and postpartum period till they get discharged 

from the hospital. 

Data analysis was done with statistical package for social 

sciences (SPSS IBM) version 21.0. The qualitative 

variables are described in the form of proportions and 

quantitative variables are described in the terms of mean, 

median, range and standard deviation. Data was checked 

for normality before applying appropriate tests of 

significance. Significance of difference in proportions 

(qualitative variables) was calculated using chi square 

test. Significance of p value was taken as p< 0.05. 

Significance difference in means was calculated using 

independent t-test and ANOVA. Two groups were 

compared for the antepartum, intrapartum complication 

and neonatal outcomes. Correlation between two 

quantitative variables - BMI and maternal weight with 

neonatal birth weight and amniotic fluid index was 

calculated with Pearson's correlation coefficient and 

scatter diagram. 

Ethical permission was obtained from Institutional 

Ethical Committee before conducting the study. 

RESULTS 

The age of cases-obese study participants ranged from 21 

years - 35 years with mean(SD) of 29.5(±2.9). Among the 

controls the age range is 20-33 years with mean(SD) of 

28(±2.9). Majority of the study participants- cases (68%) 

and controls (84%) belong to Class IV and Class V 

socioeconomic class (Table 1). Among the study 

participants, the proportion of cases (obese participants) 

who developed antepartum complications like gestational 

diabetes mellitus, gestational hypertension and pre-

eclampsia were higher than in control groups (p value = 

0.03,0.00,0.004 respectively). Intrapartum complications 

like need for induction of labour, operative interference 

especially emergency caesarean section were found to be 
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higher in cases. During the postpartum period, 

requirement of NICU admission for delivered baby was 

higher in mothers who had childhood obesity history (p = 

0.010) (Table 3). Estimated fetal weight and amniotic 

fluid index was higher among cases when compared to 

controls (Table 4). 

Table 1: Profile of the study participants (N=100). 

Profile Cases (n=50) 

N (%) 

Control (n=50) 

N (%) 

Age group (in years) 

20 - 24 

25-30 

31-35 

>35 

2 (4) 

29 (58) 

19 (38) 

0 

7 (14) 

32 (64) 

11 (22) 

0 

Occupation   

Housewife 

Skilled worker 

Unskilled worker 

Clerk 

Semi 

Professional 

42 (84) 

4 (8) 

2 (4) 

1 (2) 

 

1 (2) 

46 (92) 

2 (4) 

1 (2) 

1 (2) 

 

0 

Socio-economic status* 

Class I 

Class II 

Class III 

Class IV 

Class V 

0 

1 (2) 

15 (30) 

18 (36) 

16 (32) 

0 

0 

8 (16) 

19 (38) 

23 (46) 

Gravida 

Primipara 

Multipara (2nd 

Gravida) 

Multipara (3rd 

Gravida) 

Multipara (4th 

Gravida) 

18 (36) 

18 (36) 

10 (20) 

4 (8) 

23 (46) 

11 (22) 

13 (26) 

3 (6) 

Parity 

Zero 

One 

Two 

Three 

19 (38) 

23 (46) 

6 (12) 

2 (4) 

23 (46) 

16 (32) 

10 (20) 

1 (2) 

Previous abortion 

Yes 

No 

9 (18) 

41 (82) 

42 (84) 

8 (16) 

Childhood obesity 

yes 

no 

13 (26) 

37 (74) 

17 (34) 

33 (66) 

* B G Prasad's Socioeconomic scale 

Correlation between BMI and other parameters 

Pearson correlation test was applied to find correlation of 

BMI with neonatal birth weight, amniotic fluid index and 

estimated fetal weight by ultrasound.  Maternal BMI was 

positively correlated with neonatal birth weight                        

(r = +0.81) and estimated fetal weight (r = +0.10). 

Correlation between maternal BMI and amniotic fluid 

index is weakly positive (r = 0.025). 

Table 2: Vital parameters of the study population 

(n=100). 

Vital signs Cases 

Mean (SD) 

n =50 

Controls 

Mean (SD) 

n =50 

Height (cm) 158 (±5.2) 159 (±5.7) 

Weight (kg) 88 (±7) 60 (±3.9) 

BMI (kg/m2) 35 (±3.3) 23 (±1.6) 

Pulse rate (per min) 84 (±7) 81 (±7.2) 

Systolic blood 

pressure (per mmHg) 

120 (±20) 107 (±13) 

Diastolic blood 

pressure (per mmHg) 

80 (±10) 70 (±9) 

DISCUSSION 

In the present study, association between maternal 

obesity and gestational diabetes mellitus was found to be 

statistically significant (p = 0.03). In a study done by 

Uebe K et al and Abenhaim HA et al similar increased 

risk of gestational diabetes mellitus.15,16  

Table 3: Association of maternal obesity with 

antepartum complications and neonatal outcomes. 

(N=100). 

Outcomes Cases 

N (%) 

Controls 

N (%) 

p value 

Antepartum complication 

Gestational diabetes mellitus 

Yes 

No 

16 (32) 

34 (68) 

4 (8) 

46 (92) 

 

0.03 

Gestational hypertension 

Yes 

No 

19 (38) 

31 (62) 

4 (8) 

46 (92) 

0.00 

Precclampsia 

Yes 

No 

 

12 (24) 

38 (76) 

 

2 (4) 

48 (96) 

 

0.004 

Need for induction of labour 

Yes 

No 

10 (20) 

40 (80) 

2 (4) 

48 (96) 

0.014 

Mode of delivery 

Vaginal 

Caeserean 

section 

 

31 (62) 

19 (38) 

 

44 (88) 

6 (12) 

 

0.03 

Post partum complications 

Postpartum fever 

Yes 

No 

3 (6) 

47(94) 

0 

50 (100) 

- 

Wound infection 

Yes 

No 

3 (6) 

47 (94) 

0 

50 (100) 

- 

Chi square test applied, p value <0.05 is significant 
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The proportion of cases who developed gestational 

hypertension and pre-eclampsia were higher than in 

control groups (p value = 0.00,0.004 respectively). 

Similar association between maternal obesity and 

pregnancy induced hypertension has been made clearly in 

many studies.17-23  

The incidence of still birth was 10% (5) and IUD was 2% 

(1) among the cases which was higher than controls. 

Previous studies have reported similar findings.24-26 In the 

present study, the need for induction of labour among 

cases was higher (20%). This finding has been reported 

already.22 There was a higher proportion of cases landed 

up in caesarean section when compared to the controls 

(38% vs 12 %). Other studies have reported increased 

incidence of caesarean section among obese 

mothers.18,20,24,27,28 The indications for caesarean 

section were failed induction (4%), macrosomia (18%) 

and prolonged labour (6%). Similar findings of prolonged 

labour was reported in previous studies.21,29-31  

 

Table 4: Association between maternal obesity and other variables (N=100). 

Variables Mean (SD) T value Mean difference 95% CI p value 

Estimated fetal weight 

Case 

Control 

3.43 (±0.51) 

2.90 (±0.30) 

6.341 0.536 0.368-0.703 0.000 

Amniotic fluid index 

Case 

Control 

12.68 (±3.0) 

10.28 (±2.2) 

4.569 2.406 1.361-3.450 0.000 

Neonatal birth weight 

Case 

Control 

3.21 (±0.86) 

2.9 (±0.28) 

1.815 0.233 

 

-0.021-0.488 0.073 

Neonatal gestational age 

Case 

Control 

37.46 (±2.9) 

38.4 (±4.2) 

-1.012 78.960 -233.77-75.854 0.314 

Independent t test applied, p value<0.05 is significant. 

 

The mean (SD) birth weight was found to be higher in 

cases when compared to controls (3.2 (±0.86) vs 2.9 

(±0.28)) (p = 0.07). Other studies have found out similar 

higher incidence of macrosomia.28,31-34 In the present 

study it was found that increased NICU admissions for 

stabilisation of the newborn of cases was found when 

compared to the control group (22% vs 10%) (p = 0.012). 

Majority of this admission (12% of 22%) was due to fetal 

distress. It was clearly evident that maternal obesity  had 

lead to fetal distress and subsequent admission to NICU. 

Other studies have also reported similar findings of 

increased NICU admissions for babies born to obese 

mothers.33,34 

CONCLUSION 

It was clearly evident from the present study that 

maternal obesity had adverse maternal and fetal 

outcomes. Maternal obesity was strongly associated with 

antenatal complications like gestational diabetes mellitus, 

gestational hypertension and preeclampsia. Increase in 

need for induction of labour and increased operative 

interference was associated with maternal obesity. 

Maternal obesity was also associated with increased 

amniotic fluid index, big sized babies and postpartum 

complications like wound infection and postpartum fever. 

Higher NICU admissions due to fetal distress was also 

noted among the babies of obese women. Further 

exploration of other areas including neurodevelopmental 

outcome and future offspring obesity etc., need to be 

done to understand complete clinical course of maternal 

obesity on pregnancy and offspring. As there is higher 

chances of operative interference during labour,  better 

antenatal care and prior planning for elective caesarean 

section could prevent complications arising out of 

emergency caesarean section. 
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