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ABSTRACT 

 

 
AIMS AND OBJECTIVE: - 

To compare and analyze the maternal and perinatal outcomes in obese 

women with the outcomes in non-obese women admitted for delivery 

 

TYPE OF STUDY: - Comparative analytical study 

 

MATERIALS AND METHODS: - Prepregnancy BMI of the women admitted 

for delivery is calculated using existing records. Women are classified into cases 

and controls using the exclusion and exclusion criteria and their antepartum, 

intrapartum, postpartum and perinatal outcomes are compared. Data analysis 

done using Microsoft excel. 

 

RESULTS: - Statistically significant association was found between obesity and 

maternal age, PIH, NSPE, caesarean delivery, preterm delivery with p <0.01. 

There was no significant association found between maternal obesity and GDM, 

induction of labour, NICU admission, LBW and postpartum complications. 

 

CONCLUSION: -Prepregnancy maternal obesity is an obstetrician’s nightmare. 

It’s a significant risk factor that needs to be addressed and taken care of while 

monitoring such women.
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INTRODUCTION 

 

 
Obesity is a rising pandemic of this century and will continue to be so for 

centuries to come. It has had its effects over all fields and even obstetrics 

hasn’t been spared from it. 

According to the WHO consensus of 2014, there were 1.9 billion people 

who were over-weight and 600 million people who were obese 

(BMI>30kg/m2) (48). 

Between 1975 and 2016, WHO also claimed that the prevalence of 

obesity had tripled. With regard to the Indian population, obesity has also 

sunken its teeth here due to ongoing industrialization and development. 

Dietary changes and lifestyle modifications that occurred with the onset 

of the ‘developmental goals’ have been a major cause of the pandemic of 

obesity. India has a high national prevalence of obesity in pregnancy at 

12% (49). A huge part of this epidemic of obesity in pregnancy is 

contributed by the worldwide pandemic of adolescent obesity. 
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Overweight and obese women have an increased risk of a wide variety of 

pregnancy related, birth related, and neonatal complications. This makes 

obesity the most common risk factor in pregnancy(50) (51). 

Starting with problems that arise pre-conceptionally to increased risks of 

antenatal co morbidities like gestational diabetes, preeclampsia, preterm 

labour, intrapartum complications like-shoulder dystocia, operative 

delivery and neonatal complications like NICU admission have been 

noted. Obesity has been rightly termed as an obstetrician’s obstacle and 

to assess the effect of this obstacle and to compare with the women 

who’ve had a normal prepregnancy BMI in this region of north 

Karnataka, is the main reason behind the study. 
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AIMS AND OBJECTIVE 

AIM- 
 

To compare and analyze the maternal and perinatal outcomes in obese 

versus the outcomes in non-obese women admitted for delivery. 

 

 
OBJECTIVES 

1) Study the prevalence of obstetric complications like GDM, 

Hypertensive disorders, thyroid disorders etc. in obese 

pregnant women. 

2) To study and analyze the labour details in these women. 

3) To study the immediate perinatal outcome and maternal 

Outcome. 
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REVIEW OF LITERATURE 

 

WHAT IS OBESITY? 

 
THE EXPANSE OF DEFINITIONS 

 

 

Hager A in 1981 defined obesity as ‘abnormal growth of the adipose 

tissue as a result of either enlargement of fat cell or increase i 

n fat cell number or both’.(43) 

The Obesity Medicine Association on its website defined obesity as “a 

chronic, relapsing, multifactorial, neurobehavioral disease, where an 

increase in body fat promotes adipose tissue dysfunction and abnormal fat 

mass physical forces, results in adverse metabolic, biomechanical, and 

psychosocial health consequences.” (1) 

The World Health Organization on its home page defined obesity as 

‘abnormal or excessive fat accumulation that presents a risk to health’ (2). 

The Oxford dictionary defined obesity as ‘the quality or fact of being 

very fat, in a way that is not healthy’, whereas the Webster’s dictionary 

defined obesity as ‘a condition characterized by the excessive 
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accumulation and storage of fat in the body’. 

Despite all the varied definitions of the chronic pandemic, obesity in lay 

man’s term refers to excessive fat accumulation that ends up being 

harmful to one’s health. 

OBESITY IN NUMBERS 
 

 
 

Obesity and the world 
 

 

WHO global estimates conducted in 2016(11) - 

 
 

• More than 1.9 billion adults overweight (39%) 

 
• Over 650 million adults were obese - 13% of the total population 

 
• The prevalence of obesity tripled from 1975 to 2016 

 

If the same trends continued, it is predicted that by 2030, 38% of the 

world’s will be overweight and 20% will be obese (12) 

Obesity and India 
 
 

According to ICMR-INDIAB study conducted in 2015(13) 

 

• Prevalence rate of obesity -11.8% to 31.3% 

 

• Prevalence of central obesity 16.9%-36.3% 
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Measures of obesity 

 

 
Measures of obesity should have the following characteristics: 

 
 

• Practically possible 

 
• Easily available 

 
• Accurately correlate to health risk 

 

The following are the measures of obesity which can be aptly used 

 
 

1) Waist circumference 

 
2) BMI = weight (kg)/ (height in m)2 

 
3) Rohrer’s Ponderal Index 

 
(Rohrer’s Index, Ponderal Index or Corpulence Index)= weight 

(kg)/ (height (m))3 

4) Benn’s Index= weight in kilograms/ height p (kg/mp) (where p is 

power index) 

5) Waist-to-height ratio (WHtR)- as a measure of adipocyte 

distribution 
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6) Waist to Hip Ratio (WHR)- A WHR of ≥ 0.80 in females and ≥ 1.0 

in males is considered to be high risk factor for ill health (4) 

7) Body adiposity index (BAI) was given by Bergman et al in 2011. 

 
BAI = [hip circumference/(height)x] − 18, with x being a unit less 

power term 

BAI indicated percentage body fat in adults. 

It is irrespective of gender or ethnicity 

Hence it was considered as an improvement over BMI (5) 

 

 

 

 
Table 1 – WHO classification based on BMI and relative risk of 

comorbidities associated (for European population) (6) 
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Table 2- WHO classification of BMI for Asian population and risk for 

comorbidities (7) 

 

BMI RISK 

18.5 to 23 kg/m2 acceptable risk 

23 to 27.5 kg/m2 increased risk 

27.5 kg/m2or higher high risk 

 

 

 

RISK FACTORS FOR OBESITY 
 

 

• Age 

 
• Gender 

 
• Socio economic status 

 
• Occupation 

 
• Sedentary life style 

 
• Dietary habits 

 
• Genetic predisposition 

 
• Familial predisposition 
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• Alcohol consumption and smoking 

 
• Endocrine disorders – hypothyroidism, Cushing’s disease 

 

Table 3- Morbidities associated with obesity (8) 
 

 

Class of event Co morbidities associated with 

obesity 

Malignancy • Breast carcinoma 

• Endometrial Ca 

• Colon and rectal Ca 

• Gallbladder, prostate, 

ovarian 

Cardiovascular • Coronary artery disease 

• Obesity‐associated 

cardiomyopathy 

• Essential hypertension 

• Left ventricular 

hypertrophy 

• Cor pulmonale 

• Accelerated atherosclerosis 

• Chronic heart failure 

• Left ventricular 

hypertrophy 

Gastrointestinal (GI) • Gall bladder disease 

(cholecystitis, 

cholelithiasis) 
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 • GERD 

• NASH 

• Fatty liver infiltration 

• Acute pancreatitis 

Metabolic • Type 2 diabetes mellitus 

• Metabolic syndrome 

• Insulin resistance 

• Dyslipidemia 

Genitourinary • Stress incontinence 

Musculoskeletal/orthopaedic • Osteoarthritis 

• Plantar fasciitis 

• Slipped capital femoral 

epiphyses 

Neurological and central nervous 

system (CNS) 

• Stroke 

• Dementia 

• Idiopathic intracranial 

hypertension 

Obstetric • PIH 

• Fetal macrosomia 

• Low birth weight 

• Preterm birth 

• Increased operative 

delivery 

• Dystocia 

• GDM 

Skin • Hirsutism 

• Acanthosis nigricans 
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 • Cellulitis 

• Venous stasis ulcers 

• Necrotizing fasciitis and 

carbuncles 

Respiratory • OSA 

• Pickwickian syndrome 

(obesity hypoventilation 

syndrome) 

• Asthma 

• Hypoventilation 

• Pulmonary emboli risk 

Surgical • Increased surgical risk and 

postoperative complications 

• Deep venous thrombosis 

• Wound infection 

• Pulmonary embolism 

• Postoperative pneumonia 

Reproductive • Anovulation 

• Early puberty 

• Polycystic ovaries 

• Infertility 

• Hyperandrogenism 

• Sexual dysfunction 
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From time immemorial, obesity has been known to cause various forms 

of morbidity due to its association with chronic diseases and hence it has 

also been known to be associated with mortality. Studies have shown a 

decrease in life-expectancy of the average population by 5-10 years with 

increasing BMI (9) 

 

 

 
PATHOPHYSIOLOGY OF OBESITY AND ITS 

 

CONSEQUENCES 
 

 
 

 

 

Figure 1- Pathophysiology of obesity (10) 
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OBESITY AND PREGNANCY- THE PROBLEMS FACED 

 

PRECONCEPTIONAL HURDLES? 
 
 

OBESITY AND INFERTILITY (16) 
 
 

Obesity has been known to contribute to infertility. Due to its paracrine 

actions and adipocytes having peripheral aromatase action, obesity causes 

hormonal dysregulation. 

Hormonal changes in obesity include: 

 
 

a) Insulin resistance and Hyperinsulinemia 

 
b) Hyperandrogenism 

 
c) Decreased SHBG 

 
d) HPO axis dysregulation 

 
 

All these factors can contribute to anovulation and hence lead to 

infertility. 

Other disorders that can be associated with obesity which in turn can lead 

to infertility are: 

a) Fibroid 
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b) PCOS 

 

c) Endometriosis 

 
d) Anovulatory cycles 

 
e) Uncontrolled Diabetes mellitus 

 
 

TABLE 4- How different adipokines affect reproductive function (16) 
 

 

 

 
Adipokines 

 

Serum levels in 

obesity 

 

 
Effects on reproduction in obesity 

 

Leptin 

 

Increases 

 

Inhibits insulin induced ovarian 

steroidogenesis 

   

Inhibits LH*-stimulated estradiol 

production by the granulosa cells 

 

Adiponectin 

 

Decreases 

 

Plasma insulin levels increase 

 

Resistin 

 

Increases 

 

Insulin resistance increases 

 

Visfatin 

 

Increases 

 

Insulin sensitivity increases 

 

Omentin 

 

Decreases 

 

Insulin sensitivity increases 
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Chemerin 

 

Increases 

 

Negatively regulates FSH§-induced 

follicular steroidogenesis 

 

Problems with infertility management in Obese women 
 
 

• Poorer pregnancy outcome was noted by Rittenberg et al. with IVF 

in obese women when compared to women with normal BMI (17). 

• Poorer embryo quality was noted in obese women <35 years of 

age, in a study conducted by Metwally et al (18). 

• Ovarian stimulation needed higher dosage of gonadotrophins in 

obese women and also had poorer outcomes than in normal weight 

women (19). 

• Increased rates of miscarriages were noted post ART in obese 

women (20). 
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POST CONCEPTION 
 

 

OBESITY AND THE ANTENATAL PROBLEMS? 
 
 

1) Miscarriage 

 

Some studies have shown higher rates of miscarriages in obese 

women when compared to non-obese women but they did not find 

any significant association. 

Higher prevalence of medical disorders like PCOS, 

hypothyroidism, uncontrolled diabetes in obese women might have 

been contributory for the miscarriages. 

The rate of first and second trimester abortions in both 

spontaneously conceived pregnancies and by ART have been the 

same. 

Obesity and its consequences might affect both the embryo and the 

endometrium contributing to the pregnancy loss. (21) 

 

 
2) Fetal anomalies 

 

Obesity, especially morbid obesity has been shown to be associated 

with fetal anomalies, by a few research studies. It was also 
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associated with increased risk of still births, with the rate as high as 

three times that of normal BMI women (22). 

The known fetal anomalies were – neural tube defects, cardiac 

defects and oro-facial cleft defects. Obesity also led to difficulty in 

the imaging of these anomalies and hence delays in their detection. 

 

 
3) Preeclampsia 

 

Obesity has been known to be an independent risk factor for 

preeclampsia. It contributes to all forms of pregnancy induced 

hypertensive disorders. Obese women are also known to have early 

onset of the disease, leading to increased maternal and perinatal 

morbidity associated. (23) 

The evidence for fat mass contributing to the pathophysiology of 

pre-eclampsia is from the fact that weight loss reduces the risk of 

developing PIH (24). 
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Figure 2 - relation between Pre-pregnancy BMI and risk of 

preeclampsia. From the Perinatal collaborative study (25) 

 
 

PATHOPHYSIOLOGY OF PREECLAMPSIA 

 
 

Main pathology (14) 

 
1) Abnormal placentation 

 
2) Incomplete invasion of spiral arteries by cytotrophoblast cells 

 
3) Endothelial dysfunction 
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Figure 3- pathogenesis of preeclampsia (15) 
 

Factors in obese women that contribute to increased risk of 

preeclampsia- 

a) Central obesity 

 
b) Associated medical disorders 

 
c) Percentage of weight gain 
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ADMA – a molecule that acts as the link between obesity and 
 

preeclampsia 
 

 

ADMA- Asymmetric Dimethylarginine, is an analogue of arginine which 

prevents conversion of arginine to nitric oxide. Due to reduced levels of 

Nitric oxide in the endothelial cells, the vasodilator action of NO is 

reduced leading to vaso-spasm. 

ADMA levels are raised in obese women and their levels are high in 

women with preeclampsia and also increases the cardio vascular disease 

risk in them. The cause for high levels of ADMA in obese women is 

unknown. 

Cooke JP et al, called ADMA as ‘The Uber Factor’ in preeclampsia. 
 

 

 
Figure 4- Role of ADMA in preeclampsia(26) 
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4) Gestational diabetes mellitus (GDM) 
 

ACOG defines GDM as ‘carbohydrate intolerance which is 

developed or recognized during pregnancy for the first time’. 

Obesity is a proved risk factor for the development of GDM. Some 

studies have shown an increased risk of GDM of upto four times 

(when compared to normal BMI women) in obese women (27). 

Central obesity contributes to metabolic and endocrine 

derangements due to the inflammatory and endocrine action of 

adipocytes. This leads to a state of insulin resistance contributing to 

GDM and also type 2 diabetes mellitus. (28) 

Adipocytes act as endocrine tissue and lead to synthesis of 

paracrine molecules that leads to the synthesis of chemokines and 

local subclinical inflammation. This causes local insulin resistance 

and the oxidative species also increase the risk of cardio-vascular 

diseases. (30) 
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PATHOPHYSIOLOGY OF GDM 

 

 
 

Figure 5--pathophysiology of GDM (29) 
 
 
 

5) Preterm delivery 
 

Pre-pregnancy obesity is known to be associated with preterm 

delivery and hence contributing to perinatal morbidity and 

mortality. 

The associated factors with obesity such as GDM, preeclampsia, 
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inflammation leading to UTI. Race and ethnicity are also a 

contributing factor. The Lancet didn’t find a significant cause 

behind the association of preterm birth and maternal obesity (32). 

Preterm delivery is associated with other adverse neonatal 

outcomes such as low birth weight, respiratory distress syndromes, 

hyaline membrane disease, sepsis, ICU admission, necrotizing 

enterocolitis, morbidity and mortality. 

 
 

6) Fetal macrosomia 
 

Birth weight >4kg has been documented as fetal macrosomia in 

literature (34). The causes for the same being many and pre- 

pregnancy maternal obesity and significant maternal weight gain 

has remained a significant cause (33). Fetal macrosomia is known 

to cause other antepartum complications like – stillbirth, preterm 

labour; intrapartum complications like shoulder dystocia, second 

stage arrest, cervical dystocia, failed induction, non progress of 

labour, instrumental delivery, birth asphyxia and post partum 

complications like NICU admission, post partum hemorrhage, 
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brachial plexus injury, fetal hypoglycemia. 

 
 

Table 5-The classification of macrosomia - (35) 

 

Class of macrosomia Birth weight 

Class 1 4-4.499 kg 

Class 2 4.5-4.999kg 

Class 3 ≥5 kg 
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INTRAPARTUM HURDLES DUE TO OBESITY 
 

1) Induction of labour 

When compared to the women with normal pre-pregnancy BMI, 

obese women have higher rates of induction of labour (36). 

The different methods used for induction being – foleys bulb, 

misoprostol, dinoprostone gel. 

Higher levels of induction can be attributed to post datism, PIH, 

GDM. 

The use of induction agents increases as the woman's BMI 

increases. Higher prevalence of failed induction is also seen with 

obese women. (37) 

The different methods of induction that are used are: 

 
- Mechanical methods- Foleys bulb, extra amniotic saline 

infusion 

- Medical methods- misoprostol, dinoprostone gel 
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2) Dysfunctional labour (38) 

Women with high prepregnancy BMI have been found to have 

higher rates of dysfunctional labour including problems like 

• Delayed onset of labour 

 
• Still birth 

 
• Malrotation 

 
• Slow progress of cervical dilatation 

 
• Cervical dystocia 

 
• Failed induction 

 
• Prolonged first stage of labor 

 
• Second stage arrest 

 
These findings were correlating with the studies conducted by 

Kominiarek et al (39) and Norman et al (40) 
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Figure 6- How obesity leads to labour dysfunction? (38) 
 

 

 

 

 
CHANGES IN LABOUR DUE TO OBESITY (38) 

 
 

a) Placental function- reduction of fetal to placental weight ratio 

leading to reduced ‘ Placental efficiency’ which inturn leads to 

delayed placental onset of labour. 

b) High levels of leptin- leads to insensitivity of myocytes to 

prostaglandins which can cause dysfunctional labour 
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c) Oxytocin receptor sensitivity – some studies have shown altered 

oxytocin receptor sensitivity which leads to higher oxytocin 

requirement in obese women for labour augmentation. 

 

 

 
3) Caesarean section 

 

Higher rates of caesarean section has been found in obese 

women. The higher rates in a few studies were attributed to 

higher rates of prolonged pregnancy, failed induction, cervical 

dystocia, second stage arrest. But a few studies found no such 

association to other risk factors but still had higher rates of 

caesarean delivery than normal BMI women. 

Intra operative problems associated with obese women were 

with choice of incision. Problems at the time of incision were 

due to the abdominal panniculus. 
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Figure 7- problem faced during incision due to panniculus (41) 

 

 
 

Other intraoperative problems with caesarean include difficulty in 

bladder retraction, difficult extraction of the fetus and increased 

post operative wound complications like – superficial or fascial 

wound dehiscence, seroma formation, hematoma formation, 

infection, need for surgical exploration and resuturing (42) 

Some researchers claimed that the maximum thickness of 

subcutaneous plane at the incision site was a better predictor for 

post operative wound complications than BMI (43). 
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How to prevent LSCS wound complications in obese women? (44) 
 

• Appropriate preoperative antibiotic coverage 

 
• Proper choice of incision 

 
• Closure of subcutaneous layer if >2cm depth 

 

 

 

 
POSTPARTUM COMPLICATIONS IN OBESE WOMEN 

 
 

Increased risk of the following are found in obese women post partum 

 
 

• Wound infection – episiotomy, LSCS scar 

 
• Lactation failure 

 
• Post partum depression 

 
• Endometritis 

 
• Prolonged hospital stay 
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FETAL OR PERINATAL COMPLICATIONS 
 

 

1) Still births 
 

Prepregnancy obesity has been associated with occurrence of still 

births. The cause of which is unexplained. In some cases it has 

been attributed to coexisting co morbidities associated with obesity 

such as PIH, GDM and Doppler changes. (45) 

2) Low birth weight 

 
A few studies have demonstrated higher incidence of LBW in 

obese mothers (46). But other studies have not found a significant 

association between the two entities. The cause of LBW in obese 

mothers was unknown and at other times associated with PIH or 

chronic diabetes. 

3) NICU admission 

 
Older studies have demonstrated higher rates of NICU admission 

for the babies of obese mothers when compared to their normal 

BMI counterparts. (47) 
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They also had higher rates of need for resuscitation after birth, 

need for mechanical ventilation and also prolonged hospital stay. 
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MATERIALS AND METHODS 

PLACE OF STUDY 

Department of obstetrics and gynaecology , SDM medical college and 

hospital 

 

 
SAMPLE SIZE : 

100 

50 in each of the 2 groups (cases and controls) 

Based on BMI < 25kg/m2 (control group) and BMI > OR = 25kg/m2(cases 

group) 

 

 
STUDY PERIOD 

1 year 

 

 
TYPE OF STUDY: 

A prospective analytical comparative study 

 

 
MATERIALS 

First trimester / pre-pregnancy records of the patient. 

 
 

These records available with the patient are collected and the pre- 

pregnancy weight or the first trimester weight of the woman is noted down. 

This weight is used to calculate the prepregnancy/ first trimester BMI. 
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Stadiometer- it is used to measure the height of the woman. Height 

was measured by making the woman stand erect, barefoot on the 

stadiometer, with the heels, buttocks, shoulders and occiput touching the 

stadiometer and head held straight. The height was measured in metres and 

was noted down. 

 

 
METHODOLOGY: 

The women admitted for delivery in the department of obstetrics and 

gynaecology at SDM medical college and hospital were taken into 

consideration. Their pre-pregnancy/ first trimester weights which were 

available in their documents were noted down and their heights were 

measured using a stadiometer and noted down in meters. Pre pregnancy 

BMI was calculated using the Quetelets index. 

BMI = (Weight (in Kg))/〖[Height (in m)]〗^2 

 

 

The patients were classified into the cases group and control group based 

on their BMI. After taking informed consent, detailed clinical history was 

taken and clinical examination was done. The antenatal comorbidities were 
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analyzed. Their cases were followed up with regard to the labour profile 

and then the immediate maternal and perinatal outcomes were noted. To 

assess the perinatal outcome, details such as period of gestation at the time 

of delivery, immediate birth weight and whether the baby was shifted 

mother side or required NICU admission were taken into consideration. 

The details were inserted into Microsoft excel sheet and the data analyzed 

using SPSS software. 

Comparison between the cases and controls group done by means of graphs 

and charts in terms of the maternal outcomes- which includes the antenatal 

risks and comorbidities associated, the mode of delivery and immediate 

postnatal complicaltions. To compare the perinatal outcomes, immediate 

birth weight, gestational age at the time of birth and the need for NICU stay 

between the two groups are compared. 



38 | P a g e  

 

SAMPLE SIZE ESTIMATION 

 
 

With prevalence taken as 12.6% (from NFHS 3) and at 7% error rate, 

sample size was calculated using formula 

√n=1.96√pq÷r 

 
where n is the total sample size. 

n= 86 

n1 (cases)=43 

 
n2 (controls)= 43 

with 10%attribution 

n1= 47.3 ≈ 50 

n2=47.3≈50 

Total sample size=100 

Cases=50 

Controls = 50 
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INCLUSION AND EXCLUSION CRITERIA 

 

 
i) INCLUSION CRITERIA 

 
 

1) Age 18-40 years 

 
 

2) Pre Pregnancy / first trimester BMI ≥ 25Kg/m2 (cases) 

 
 

3) Pre Pregnancy / first trimester BMI <25Kg/m2 (control) 

 
 

4) Have been admitted for delivery in the institute 

 

 

 

 
 

ii) EXCLUSION CRITERIA 

 
 

1) Age <18 years >40 years 

 
 

2) Women not willing for study 
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RESULTS 

 

1) Age distribution 

Table 6- Maternal age distribution 
 

MATERNA 

L AGE 

(IN YEARS) 

<25 25-30 >30 TOTA 

L 

averag 

e 

MAXIMU 

M 

(age) 

MINIMU 

M 

(age) 

OBESE 6 

(12%) 

33 

(66%) 

11 

(22%) 
50 28.64 39 21 

NON 

OBESE 

19 

(38%) 

26 

(52%) 

5 

(10%) 

50 25.76 34 20 

 

The mean age of women in the obese group is 28.6 years (standard 

deviation-3.535) whereas the mean age in the control group is 25.76 years 

(standard deviation-2.121). 

Majority of the women in both the groups belong to the 25-30 years age 

group with 66% in cases and 52% in the controls. 

But more number of women in the obese group belonged to age group > 

30 years (22%) when compared to the controls (10%) 

 

 
Table 7- Comparison between maternal age and obesity 

 

 Obese non obese Marginal Row Totals 

> = 30 years 18 
(12.5) [2.42] 

7 
(12.5) [2.42] 

25 

<30 years 32 
(37.5) [0.81] 

43 
(37.5) [0.81] 

75 

Marginal Column 

Totals 

50 50 100 (Grand Total) 
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MATERNAL AGE DISTRIBUTION 

>30Y 

25-30Y 

<25Y 

0 5 10 15 20 25 30 35 

NUMBER OF WOMEN 

 
NON OBESE OBESE 

The chi-square statistic is 6.4533. The p-value is .011074. Significant at 

p < .05. 

There was significant association between obesity and age of the 

women > or = 30 years. 

Figure 8- Maternal age distribution 
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G

E 
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2) Table 8- Summarising the demographic details of cases and 

controls 
 

 
 

  AGE 

IN 

YEARS 

HEIGHT 

(IN CM) 

WEIGHT 

IN KG 

BMI 

IN 

KG/M2 

OBESE AVERAGE 28.64 154.79 75.76 31.3312 

MAXIMUM 39 165 100 39.55 

MINIMUM 21 140 56 25.39 

STD 

DEVIATION 

3.5355 3.535 19.091 5.911 

NON 

OBESE 

AVERAGE 25.76 155.2 54.78 22.596 

MAXIMUM 34 169 67 24.88 

MINIMUM 20 145 42 20.3 

STD 

DEVIATION 

2.121 6.363 7.778 1.315 

 

The mean age in obese group was 28.6 years while in controls it 

was 25.7 years. 

The average height in obese group was 154.79 cm versus 155.2cm 

in controls. 

The maximum weight in the cases group was 100kg with 

maximum BMI 39.55kg/m2. 
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3) Parity distribution 

Table 9- Parity distribution between cases and controls 
 

 OBESE NON OBESE  

NULLIPAROUS 26 22 48 

MULTIPAROUS 24 28 52 

Marginal Column 

Totals 

50 50 100 (Grand Total) 

 

 
The chi-square statistic is 0.641. The p-value is .42334. Not 

significant at p < .05 

There was no significant association between parity and obesity. 
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4) Antenatal comorbidities 

Table 10- Antenatal comorbidities in obese Vs non obese 
 

ASSOCIATED ANTENATAL 

COMORBIDITIES 

OBESE NON OBESE 

GESTATIONAL HYPERTENSION 1 1 

NSPE 15 1 

SPE 3 5 

IE 0 1 

APE 0 0 

HELLP 1 0 

AKI 1 0 

IUGR/DOPPLER CHANGES 2 2 

ANEMIA 2 4 

IGT 5 3 

GDM ON DIET 1 3 

GDM ON OHA 1 1 

GDM ON INSULIN 5 1 

IUD 3 0 

ABRUPTION 1 0 

HYPOTHYROIDISM 10 8 

OBSTETRIC CHOLESTASIS 1 0 

PREVIOUS 1 LSCS 9 9 

PREVIOUS 2 LSCS 2 2 

RH NEGATIVE 5 2 

OLIGOHYDRAMNIOS 3 1 

POLYHYDRAMNIOS 2 0 

EPILEPSY 1 0 

HYPERTHYROIDISM 1 0 

ASTHMA 1 0 

PCOS 1 0 

BREECH PRESENTATION 0 2 

HBSAG POSITIVE STATUS 0 1 
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One case of obstetric cholestasis was found in obese group, one 

case of abruption, one case of asthma, one case of hyperthyroidism 

and one case of PCOS was found in the obese group. 

2 cases of breech presentation and one case of HBsAg positive 

status was found in the controls group. 
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5) Pre-eclampsia distribution 

Table 11- Distribution of pregnancy induced hypertensive disorders 
 

 PIH 

OBESE 18 
(72%) 

NON OBESE 7 
(28%) 

TOTAL 25 

 
 

Figure 9- PIH distribution 

 
The chi-square statistic is 6.4533. The p-value is .011074. 

Significant at p < .05. 

There was significant association found between pregnancy 

induced hypertensive disorders and obesity. 

  

PIH 
 
 
 
 

28% 
 
 
 
 
 
 

72% 
 
 
 

 
OBESE NON OBESE 
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6) Non severe preeclampsia 

Table 12- Comparison between prevalence of non severe preeclampsia 

in obese vs non obese women 
 

 Obese Non 

obese 

Marginal 

Row Totals 

NSPE 15 
(9.93) [2.59] 

1 
(6.07) [4.23] 

16 

Normal 

BP 

39 

(44.07) [0.58] 

32 

(26.93) [0.95] 

71 

Marginal 

Column 

Totals 

54 33 87 (Grand 

Total) 

 

 
The chi-square statistic is 8.3582. The p-value is .00384. 

Significant at p < .05. 
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7) Insulin resistance distribution 

 

 
Table 13- Distribution of various forms of insulin resistance in cases 

versus controls 
 

Insulin resistance Obese Non obese 

IGT 5 3 

GDM ON DIET 1 3 

GDM ON OHA 1 1 

GDM ON 

INSULIN 

5 1 

 

 

 

Figure 10 – Various degrees of insulin resistance 

 
The chi-square statistic is 1. The p-value is .317311. Not 

significant at p < .05. 

There was no significant association found between existence of 

insulin resistance and obesity. 

There was also no association found between insulin requirement 

and obesity. 

INSULIN RESISTANCE IN OBESE VS NON OBESE 

6 
 
5 
 
4 
 
3 
 
2 
 
1 
 
0 

IGT GDM ON DIET GDM ON OHA GDM ON INSULIN 

OBESE NON OBESE 
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8) Hypothyroidism 

 
Table 14- Hypothyroidism and obesity 

 

 

 OBESE NON OBESE  

HYPOTHYROIDISM 10 (8.91) [0.13] 8 (9.09) [0.13] 18 

NORMAL THYROID 

METABOLISM 

39 (40.09) [0.03] 42 (40.91) [0.03] 81 

Marginal Column Totals 49 50 99 (Grand 

Total) 
 

 

No significant association was found between hypothyroidism and 

obesity 

 

 

 

 
9) Induction of labour 

Table 15- Induction of labour vs spontaneous labour in obese vs non- 

obese women 
 

 OBESE NON OBESE Marginal Row 

Totals 

INDUCED 19 (18.63) [0.01] 21 (21.37) [0.01] 40 

SPONTANEOUS 15 (15.37) [0.01] 18 (17.63) [0.01] 33 

Marginal Column 

Totals 

34 39 73 (Grand Total) 

 

The chi-square statistic is 0.0304. The p-value is .861576. Not significant 

at p < .05. 

There was no significant association found between obesity and induction 

of labour. 
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10) Mode of delivery in the two groups 

 

 
Table 16- Mode of delivery in cases and controls 

 

MODE OF 

DELIVERY 

LSCS VAGINAL 

DELIVERY 

TOTAL 

OBESE 36 

(72%) 

14 

(28%) 

50 

NON OBESE 20 

(40%) 

30 

(60%) 

50 

Total 56 44 100 

 

Figure 11- LSCS distribution Figure 12- Distribution of vaginal delivery 

 

72% of all the LSCS were of obese women 

 

While 60% of all the vaginal deliveries were of the controls 

There was significant association found between obesity and 

LSCS. 

The chi-square statistic is 10.3896. The p-value is .001267. 

Significant at p < .05. 

LSCS VAGINAL DELIVERY 

40% 
28% 

72% 
60% 

OBESE NON OBESE OBESE NON OBESE 
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11) Gestational age distribution 

 

 
Table 17- Gestational age at delivery 

 

 OBESE NON OBESE Marginal Row Totals 

PRETERM 15 
(9) [4] 

3 
(9) [4] 

18 

TERM 35 
(41) [0.88] 

47 
(41) [0.88] 

82 

Marginal Column 

Totals 
50 50 100 (Grand Total) 

 
Figure 13- Distribution of preterm delivery 

Figure 14- Distribution of term delivery 

 

TERM 

35 

47 

OBESE NON OBESE 

PRETERM 
 
 

16.66% 
 
 

83.33% 
 
 
 

 
OBESE NON OBESE 
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83.33% of all the preterm deliveries (irrespective of mode of 

delivery) were of obese women 

The chi-square statistic is 9.7561. The p-value is .001787. 

Significant at p < .05. Significant association was found between 

preterm delivery and obesity 
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CHART- BIRTH WEIGHT IN OBESE VS NON OBESE 

25 
 
20 

 
15 

 
10 

 
5 

 
0 

<2.5KG 2.5-3KG 

BIRTH WEIGHT 

>3KG 

OBESE NON OBESE 

12) Birthweight distribution 

 

 
Table 18- Birthweight distribution in obese and non-obese women 

 

BIRTH 

WEIGHT 

<2.5KG 2.5-3KG >3KG TOTAL 

OBESE 12 
(24%) 

21 
(42%) 

17 
(34%) 

50 

NON 

OBESE 

11 
(22%) 

22 
(44%) 

17 
(34%) 

50 

 

 

 
Figure 15- Birth weight distribution 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There was no significant association found between Low birth 

weight and obesity or birth weight > 3kg and obesity. 

There was no statistical significance. 

N
O

. O
F 

B
A

B
IE

S 



55 | P a g e  

 

13) Immediate perinatal outcomes 

 
Table 19 – Comparison between immediate perinatal outcomes 

 

IMMEDIATE 

NEONATE 

OUTCOME 

NICU MOTHERSIDE STILLBIRTH TOTAL 

OBESE 7 
(13.46%) 

40 
(80%) 

3 
(6%) 

50 

NON OBESE 2 
(4%) 

48 
(96%) 

0 50 

TOTAL 9 88 3 100 

 

 

 

 

 
14) Nicu admissions 

Figure 16- NICU admission distribution 
 

 
 
 

The chi-square statistic is 3.4155. The p-value is .064586. Not significant 

at p < .05 

NICU ADMISSION 

22.22% 

77.77% 

OBESE NON OBESE 
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There was no significant association found between NICU admission and 

obesity. 

15) Postpartum complications 

 

• 3 cases of atonic PPH were found in the obese group 

 

• One case of Couvelaire uterus and one case of wound infection 

was found in the obese group 

• No significant postpartum complications were found in the 

control group. 
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DISCUSSION 
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DISCUSSION 

The study was compared with similar studies which compared maternal 

and perinatal outcomes in obese women. 

A) Maternal age distribution 
 

 

In a similar study conducted by Dasgupta et.al (52), in south India in 

2014, the mean age in the obese group was 23.49 ± 3.9 and in the control 

group it was 24.86 ± 3.9. 

In this study the mean age in the obese group was at a higher value at 

 
28.6 years while the control group was a little similar with 25.76 years 

and a higher percentage of women in the obese group belonged to age 

group > 30 years (22%) when compared to the controls (10%). 

The mean age distribution in both the groups was comparable with a 

study conducted in 2020 by S. Akgol et al (53), in which the mean age in 

the cases group was 28.02 ± 6.4 and in the control group was 25.8 ± 5.9. 

In this study there was significant association was found between 

obesity and age of the women > or = 30 years of age (p-value= 
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0.011074), indicating age played a factor in a higher pre-pregnancy BMI. 

This result was consistent with the association found by S. Akgol et al. 

B) Parity distribution 
 

 

S. Akgol et al (53) also found significant association between parity and 

obesity (p=0.05) with higher parity linked to obesity. But no such 

association was found in our study with a p value of 0.641. 

 

 

 
C) Antenatal comorbidities 

 

 

Higher percentage of antenatal comorbidities were seen in the obese 

group versus the control group, such as- hypertensive disorders of 

pregnancy (72% vs 28%), various degrees of insulin resistance, 

hypothyroidism (20.4% vs 16%). 
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• PIH (Pregnancy Induced Hypertensive disorders) 

 

Higher percentage of pregnancy induced hypertensive disorders women 

were seen in the obese group when compared to the controls (72% vs 

28%). Significant association was found between existence of PIH in 

obese women with p=.011074. 

These results were consistent with the studies conducted by Kutchi I et al 

(54), who found significant association between PIH and obesity 

(p=0.00). Dasgupta et.al (52) also reported higher number of cases of PIH 

in obese vs non obese women. 

The study also had higher incidence of NSPE (30% vs 2%), similar to the 

study conducted by Kutchi I et al. 

The study found significant association between obesity and prevalence 

of NSPE with p=0.00384, similar to Kutchi I et al. 

No significant association was found between occurrence of gestational 

hypertension in obese women. 
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• Insulin resistance 

 

Comparing various degrees of insulin resistance in obese women, the 

study had higher percentage of IGT, GDM on diet, GDM on oral 

hypoglycemic agents, GDM on insulin. But there was no significant 

association between obesity and the various levels of insulin resistance. 

This result was contrary to findings in other studies conducted by Kutchi 

I et al, S. Akgol et al (53), Dasgupta et al. 

A review article published in The New England Journal of Medicine by 

Andreea A. Creanga, M.D., Patrick M. Catalano (55) reported a meta- 

analysis that proved higher occurrence of gestational diabetes mellitus 

(two to three times higher rates) in obese women than non-obese women. 

(56). Another meta analysis conducted by Harsh Vats and Ruchi Saxena 

also proved similar results(57). 
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• Thyroid disorders 

 

Fallatah AM et al, concluded higher incidence of hypothyroidism in 

obese women had higher incidence of pregnancy loss in every trimester- 

early pregnancy loss, still birth, preterm delivery (58). In this study we 

also found higher percentage of hypothyroidism in pregnancy in obese 

women (25.64% vs 16%). But there was no significant association found 

between hypothyroidism and prepregnancy obesity (p= >0/05) 

One case of hyperthyroidism was also found in the obese group. 

 

 

 

 
 

• Others 

 

One case of obstetric cholestasis was found in a patient who presented at 

31+5 weeks, which is not a commonly occurring obstetric complication. 

 

 

 
D) Induction of labour 

 

 

Induction of labour incidence was found in slightly at a higher percentage 

in the cases (55.88%) than the controls (53.84%). There was no 
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significant association found between pre-pregnancy obesity and 

induction of labour rates. 

These findings were contrary to the findings in the studies conducted by 

Dasgupta et al, Kutchi I et al, S. Akgol et al. 

Menon et al (59), reported higher rates of labour induction in both 

overweight women (60%) and obese women (31.3%) in comparison to 

normal BMI women (29.4%). This had been found to be statistically 

significant.(59) 

Heslehurst et al also reported higher rates of induction, oxytocin 

augmentation and failure of induction in obese women compared to their 

counterparts (60). 

 

 

 
E) Mode of delivary 

 

 

72% of the women in the cases group underwent caesarean section while 

only 40% of the control group underwent LSCS. 
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There was significant association found between caesarean section and 

pre-pregnancy maternal obesity with chi-square statistic = 10.3896 and 

p-value= 0.001267 (Significant at p < .05). 

These results were consistent with other studies. 

 

 
Frolova et al. (61) reported a higher percentage of cesarean delivery in 

obese women (35.6% vs 21.2%) when compared to controls. They had 

also found higher incidence of vaginal delivary in normal BMI women 

(69% vs 57.3%). 

Menon et al also had similar results with 68.8% of the obese women 

undergoing caesarean delivery in comparison to only 28.4% of their 

counterpart (59). 

The study conducted by Madi. et al reported the incidence of caesarean 

delivary to be 2.5 times the incidence in the non-obese group. (62) 

D’Souza et al conducted a meta analysis that reported 47.7% rate of 

caesarean section in obese women with a relative risk of 1.86. (63) 
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F) Gestational age at delivery 
 

 

This study demonstrated that 83.33% of all the preterm delivaries were of 

obese women. This was irrespective of the mode of delivary. 

There was significant association found between preterm delivery and 

obesity with a chi square value of 9.7561 and p=0.001787 (which is 

statistically significant). 

A meta analysis concluded association between preterm delivery and 

obesity (55). In most of these cases, it was a medically indicated preterm 

delivery- example- PIH, GDM. 

The PRAMS study conducted in Hawaii also reported higher rates of 

preterm delivaries (due to varied causes) in obese women than non-obese 

women. (64) 

 

 

 
G) Birth weight 

 

 

Most of the women included in the study delivered babies with birth 

weight between 2.5-3kg (42% vs 44%). 
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The maximum birth weight in both the obese and non-obese women was 

3.9kg. The least birth weight recorded was 1.2kg vs 1.1kg. 

The mean birthweight in the obese group was 2.78kg (std deviation- 

0.1767) whereas in the control group is 2.8084 (std deviation-0.5303). 

There was no significant association found between LBW and obesity or 

birthweight >3kg and maternal obesity. 

Ikedionwu. Et.al, reported higher incidence of macrosomia in grade 3 

obese women in compared to normal BMI women (45.18% vs 5.92%) 

(65) 

Meta-analysis by Gaudet et.al also reported higher rates of macrosomia in 

obese women in comparison to non-obese women. (66) 

 

 

 
(H) Perinatal outcomes 

 
 

3 women out of 50 had stillbirths (6%) whereas there were no stillbirths 

reported in the control group. All the three cases had presented with intra 

uterine fetal demise which had been detected antenatally. One case had 
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presented with abruption, second case with HELLP syndrome and the 

third case presented with PPROM. 

13.46% of the neonates in the cases group had been shifted to NICU 

versus 4% in the control group. 

There was no significant association found between the adverse 

perinatal outcomes (NICU admission or still births) with obesity. 

Ikedionwu et al, reported higher incidence of stillbirths in obese women 

than nonobese women (65) 
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CONCLUSION 
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CONCLUSION 

Pre pregnancy obesity is an obstetrician’s nightmare. It is often associated 

with pre-conceptional problems like PCOS, endometriosis, infertility, 

hypertension, diabetes mellitus and other co-existing comorbidities. 

Post conception other problems arise due to the pre-existing metabolic 

disorder of obesity such as -preeclampsia, gestational diabetes mellitu, 

increased risk of UTI, preterm labour, increased rates of hospital 

admissions and so forth. 

Once the woman goes into labour, other intrapartum problems arise, such 

as induction of labour, difficult delivery, caesarean delivery and so on and 

post partum complications are also known to be on a higher side 

There are higher chances of adverse perinatal outcomes in obese women 

when compared to non-obese women. Considering all this prepregnancy 

obesity can be safely called as a obstacle to an obstetrician and should be 

identified early and preventive measures as well as anticipation of the 

antepartum, intrapartum and postpartum complications should be done. 
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SUMMARY 

 

 
• This study was a prospective analytical comparative study where 

50 obese women were compared with 50 non-obese women in their 

antepartum, intrapartum, postpartum and immediate perinatal 

outcomes. 

• There was statistically significant association found between 

prepregnancy obesity and maternal age, preterm labour, PIH, 

NSPE and LSCS. 

• There was no significant association found between prepregnancy 

obesity and parity, insulin resistance (GDM), induction of labour, 

NICU admission, LBW, postpartum complications. 

• There is a need for the study to be done on a larger scale. 

 
• Prepregnancy maternal obesity is rightly called as an obstetrician’s 

nightmare. 
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