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INTRODUCTION 

In numerical terms, we are now in the midst of the greatest 

epidemic ever experienced by humans. Rates of 

overweight and obesity, together with a host of their 

related disorders, are increasing rapidly throughout much 

of the world. The latest reports of the World Health 

Organization (WHO) indicate that in 2005, approximately 

1.6 billion adults were overweight and at least 400 million 

adults were obese - a major contributor to global burden of 

chronic disease and disability.1 Overweight and obesity 

has also reached epidemic proportions in India in 21st 

century, affecting 5% of country’s population. In India, 

26% of pregnant women are overweight and 8% are obese. 

In India, the percentage of women who are overweight or 

obese is highest in Punjab (30%), followed by Kerala 

(28%) and Delhi (26%) National Family Health Survey, 

NFHS-3 2005-2006.2 

Maternal overweight has been reported as a risk factor for 

various antepartum, intrapartum, postpartum and neonatal 

complications such as gestational diabetes mellitus, 

gestational hypertension, antepartum haemorrhage, 

induction of labour, and prolonged duration of labour, 

Caesarean section rates, postpartum haemorrhage, 

shoulder dystocia, macrosomia and neonatal   
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admissions.3-5 Increasing rates of overweight among 

pregnant women are a significant public health concern 

with various implications for prenatal care and supervision 

of delivery. Therefore, the present study is to determine the 

adverse materno-fetal outcome in primigravid overweight 

and obese women delivering singleton babies. 

The aim of the study was:  

• To compare the incidence of complications in the 

antepartum, intrapartum and postpartum period in 

patients with overweight and obesity with that of 

patients with normal body mass index. 

• To compare the perinatal outcome in patients with 

overweight and obesity with that of patients with 

normal body mass index. 

METHODS 

We conducted a prospective comparative study for one 

year at Department of Obstetrics and Gynaecology, 

Institute of Maternal and Child Health, Government 

Medical College, Calicut after ethical committee approval. 

All primigravidas with singleton pregnancy admitted at 

≥37 weeks of gestation with accurate weight and height 

recorded at 1st booking visit were included and were 

categorized into two groups. Study group: 100 

primigravidas with BMI ≥25. Control group: 200 

uncomplicated primigravidas with BMI between 18.5 -

24.99. Excluded were all multigravidas, primigravidas 

with multiple pregnancies and malpresentations, 

primigravidas with history of medical illness and who 

were underweight and who do not have accurate weight 

and height recordings in the 1st trimester. A detailed 

written informed consent obtained from the participants 

before they were included in the study. During the study 

period, total number of deliveries were 12,580. Of these, 

total number of primigravidas were 6416.With exclusion 

criteria taken into consideration, the number reduced to 

3099.Of these, 100 primigravidas with BMI ≥ 25 and 200 

primigravidas with BMI between 18.5 – 24.99 were 

selected by systematic random sampling method. A 

detailed history including the demographic characteristics 

of the patients were taken and systemic examination done. 

Outcomes assessed included gestational hypertension, 

gestational diabetes, induction of labour, prolonged 

labour, Cesarean section rates, postpartum hemorrhage, 

wound infection, macrosomia and neonatal admissions in 

both the groups and results analysed. 

Statistical analysis  

Statistical analysis done using SPSS version 16.0. Data 

was analysed by Pearson Chi Square test and Fisher’s 

exact t test. A p value < 0.05 was significant. Relative risk 

(RR) and Confidence Interval (CI) were used to quantify 

the risk. 

 

RESULTS 

Of the 100 patients in the study group, 85% were 

overweight and 15% were obese. All obese patients 

belonged to class I obese group (BMI 30-34.9). 

Demographic variables 

Age 

Although majority of mothers in both study and control 

groups were between 21 -30 years of age, 9% of mothers 

in study group and only 0.5% of mothers in the control 

group were between 31-35 years of age and this difference 

was statistically significant with p value = 0.00001. 

Occupation 

85% of mothers in the study group and only 73% of 

mothers in control group had sedentary occupation and this 

difference was statistically significant with p value = 

0.016.  

Residence 

80% of mothers in the study group and only 59% of 

mothers in the control group were residing in urban area 

and this difference was statistically significant with a p 

value =0.00001. 

Weight gain during pregnancy 

Weight gain  

≥13kg during pregnancy was seen in 52% of the study 

group when compared to only 11% of the control group 

and this difference was statistically significant with a p 

value = 0.00001. 

Infertility 

29% of women in the study group and only 4.5% of 

women in control group were treated for infertility and the 

difference was statistically significant with a p value = 

0.003, the main cause for infertility being polycystic 

ovarian disease. 

Fetomaternal outcome 

Antenatal complications 

Hypertensive disorders and diabetes mellitus were the two 

most common antenatal complications encountered in the 

study group (Table 1 and 2). 

Type of labour 

60% of mothers in the study group had their labour 

induced when compared to only 39% in the control group 
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and this difference was statistically significant with a 

relative risk of 2.35 and 95% confidence interval 1.4-3.95 

and p value = 0.0006.  

Mode of delivery 

63% of mothers in the study had Cesarean section when 

compared to only 11% in the control group with a RR-

5.73, 95% CI 3.76-8.73 and a p value = 0.00006.  

Mean first stage duration: Mean first stage duration is 

prolonged significantly in the study group (7.4 hours) 

when compared to the control group (5.8 hours).  

Indications for cesarean section 

The three most common statistically significant 

indications for Cesarean Section were failed induction, 

failure to progress and prolonged period of infertility in the 

study group (Table 3). 

Macrosomia and NICU admission 

Macrosomia and NICU admissions were also found to be 

statistically significant in the study group (Table 4). 

 

Table 1: Antenatal complications - hypertensive disorders. 

Antenatal 

complication 

Study 

incidence  

Control 

incidence 

Relative risk  

[RR] 

95% Confidence 

Interval [CI]  
p Value  

Gestational hypertension  43%  12%  2.39  1.65-3.47  0.00001  

Pre eclampsia  15%  0.5%  30  4.02-223.9  0.0001  

Table 2: Antenatal complications – diabetes mellitus.  

Antenatal  

complication  

Study 

Incidence  

Control 

Incidence 

Relative Risk  

[RR] 

95% Confidence 

Interval [CI]  
p Value  

Impaired glucose tolerance 8% 2%  4  1.23-12.97  0.0168  

Gestational diabetes 8%  3%  2.67  0.95-7.48  0.05  

Pre-Gestational diabetes 4%  0%  -  -  0.0004  

Table 3: Indications for cesarean section.

Indication for Cesarean section 
Study 

Incidence  

Control 

Incidence 

Relative Risk  

[RR] 

95% Confidence 

Interval [CI]  
p Value  

Failed Induction 21% 4.5% 4.67 2.22-9.81 0.00001 

Failure to progress 21% 4% 5.25 2.41-11.43 0.00001 

Prolonged period of Infertility 12% 0.5% 24 3.17-181.98 0.00001 

Table 4: Macrosomia and NICU admission. 

Parameter  
Study 

Incidence  

Control 

Incidence 

Relative Risk  

[RR] 

95% Confidence 

Interval [CI]  
p Value  

Birth weight > 4kg 7%  0.5%  14  1.75-112.23  0.0023  

NICU admission 56%  22%  4.51  2.61-7.84  0.0001  

Table 5: Postpartum complications.

Postpartum complications  
Study 

Incidence  

Control 

Incidence 

Relative Risk  

[RR] 

95% Confidence 

Interval [CI]  
p Value  

Wound infection  10%  4%  2.97  1.06-8.41  0.019  

Perineal laceration  6%  1%  4.72 1.15-20.4  0.018  

Postpartum hemorrhage  4%  0%  -  -  0.012  

Postpartum complications The three statistically significant postpartum 

complications in the study group were wound infection, 

perineal lacerations and postpartum hemorrhage (Table 5). 
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Prolonged hospital stay 

Incidence of prolonged hospital stay was 35% in the study 

group when compared to only 19% in the control group 

with a statistically significant p value = 0.001. 

DISCUSSION 

The average BMI is increasing among all age categories 

and women are entering pregnancy at higher weights. 

Human pregnancy is an insulin-resistant condition by 

itself, potentially compounded by increased pre-gravid 

insulin resistance in obese women. There is a 40% to 50% 

increase in insulin resistance during pregnancy (from pre-

gravid condition).6 It is now universally acknowledged 

that maternal overweight and obesity are linked with 

adverse pregnancy outcome. Maternal complications 

include hypertension, diabetes, respiratory complications 

(asthma and sleep apnea), thromboembolic disease, more 

frequent cesarean delivery with increased postpartum 

hemorrhage and wound infection. 

Newborn complications include congenital 

malformations, large-for gestational-age (LGA) infants, 

stillbirths, shoulder dystocia, and long-term adolescent 

complications (obesity and diabetes). A discussion of these 

complications should be the balance between the 

benefit/risk ratio of fetal and maternal perspectives. 

In a population based cohort study conducted by Beaten et 

al, to assess the pregnancy complications and outcomes in 

overweight and obese women, weight gain during 

pregnancy was above normal in 41.8% of the control group 

and 63.4% of the study group.7 

In a retrospective case control study conducted by Sara 

Sukalich et al gestational hypertension and preeclampsia 

were statistically higher (p value <0.05) in the study group 

with an odds ratio of 1.8, 95% CI (1.4-2.3) for gestational 

hypertension and with an odds ratio of 1.7, 95% CI (1.2-

2.4) for preeclampsia.8 

In a study conducted to assess the prevalence of 

overweight and obesity in an Australian obstetric 

population, conducted by Callaway et al. and retrospective 

cohort study conducted by Sebire et al gestational diabetes 

was significantly higher in their study population with a p 

value <0.05, with an odds ratio 1.78, 95% CI (1.25-2.52) 

and odds ratio 1.68, 95% CI (1.53-1.84) respectively in 

each of the studies.5,9 

In a study conducted by Sebire et al and Nova Scotia et al 

induction of labour was significantly higher in the study 

group with a pvalue <0.05 with an odds ratio 2.14, 95% CI 

(1.86-2.04) and odds ratio 1.94, 95% CI (1.86-2.04) 

respectively in each of the studies.5 In a study conducted 

by Usha Kiran et al, mean duration of labour was 8.09 

hours in the study group with BMI >30 and 7.7 hours in 

the control group with BMI-20-30.10 

The Cesarean section rates were significantly higher in 

obese mothers in the studies conducted by Usha kiran et 

al. and Owens LA et al with an odds ratio 1.6 and 1.57 

respectively and 95%CI 1.4-2 and 1.24-1.98 respectively. 

In a study conducted by Usha kiran et al, macrosomia and 

NICU admissions were statistically significant with an 

odds ratio 2.1, 95% CI 1.6-2.6 for macrosomia and odds 

rato 1.5, 95% CI 1.09-2.3 for NICU admission 

respectively.10 Post partum complications like postpartum 

hemorrhage was significantly higher in the obese mothers 

in the study conducted by Usha kiran et al and wound 

infection in the study conducted by Yu et al with an odds 

ratio of 1.5 and 95% CI 1.2-1.8 for postpartum hemorrhage 

and odds ratio 1.27, 95% CI 1.09-1.48 for wound infection 

respectively. Prolonged hospital stay was also 

significantly high in a study conducted by Perlow JH et al 

with a p value of 0.0003. 

CONCLUSION 

The developing world is being seized by the epidemic, 

obesity. The dramatic increase in the prevalence of obesity 

in pregnancy is of significant public health concern. 

Obesity in pregnancy is associated with increased rate of 

antepartum, intrapartum, postpartum complications in the 

mother and adverse outcome in the neonate as well.  

The potential of in utero therapy and prevention of fetal 

macrosomia, possibly through lifestyle measures before 

and during gestation, and achieving a desired level of 

glycemic control in pregnancies complicated with 

diabetes, should become a research focus of considerable 

interest relative to the short- and long-term prevention of 

obesity and progression into overt diabetes and metabolic 

syndrome. 

The implications of maternal obesity far surpass 

intrauterine life, extending into infancy, childhood and 

even adulthood with severe health repercussions. 

Prevention rather than treatment may offer the best hope 

of breaking the vicious cycle of obesity during pregnancy 

- “THE BATTLE OF THE BULGE”. 
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