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INTRODUCTION 

The incidence of obesity has increased to pandemic 

proportions over the last 20 years. Obesity is a chronic 

illness which is associated with metabolic disease, 

nutritional deficiency, musculoskeletal complications and 

carcinomas. These obesity-related health issues extent to 

pregnancy where they are responsible for producing a 

variety of medical and obstetric complications resulting 

in an increased incidence of maternal and fetal adverse 

outcomes.1 A number of systems have been used to 

classify obesity. The body mass index (BMI), also known 

as Quetelet’s Index is currently in use. 

ABSTRACT 

Background: The incidence of obesity has increased to pandemic proportions over the last 20 years. Obesity is a 

chronic illness which is associated with metabolic disease, nutritional deficiency, musculoskeletal complications and 

carcinomas. The aim of the study was to evaluate and compare the maternal and perinatal outcome in patients with 

BMI 20-24.9 kg/m2 (normal), with BMI 25-29.9 kg/m2 (overweight) and with BMI >30 kg/m2 (obese). 

Methods: This cross-sectional study was conducted on 300 singleton pregnant women with gestational age>37 weeks 

with cephalic presentation. The selected women were categorized into three groups of 100 each according to their 

BMI: Category I included normal women (BMI 20-24.9 kg/m2), Category II included overweight women (BMI 25-

29.9 kg/m2) and Category III included obese women (BMI >30 kg/m2). 

Results: There was increased incidence of antepartum complications in obese women. The difference in the 

occurrence of pre-eclampsia among the three categories was statistically significant (p=0.001). Similarly, more obese 

women had eclampsia (5%) and gestational diabetes mellitus (6%) as compared to overweight and normal women and 

the difference was statistically significant in both these complications (p=0.02 for each). The risk of induction of 

labour was highest in obese women and so was the incidence of caesarean and instrumental deliveries and the 

difference was statistically significant. The difference in the onset of labour as well as mode of delivery among the 

three categories was statistically significant (p<0.05). In perinatal outcomes, the difference in mean birth weight of 

the babies among three categories was statistically significant (p<0.0001). The difference in incidence of low birth 

weight (<2.5 kg) as well as macrosomia (>4 kg) among babies of three BMI categories was statistically significant 

(p<0.05). The difference in the incidence of NICU admissions was statistically significant (p=0.02). 

Conclusions: Obesity is an independent risk factor for adverse pregnancy outcomes and hence preventable steps 

should be taken for reducing the maternal and perinatal morbidity and mortality. 
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The BMI is calculated as weight in kilograms divided by 

the height in meters squared Categories of BMI are as 

follows: BMI of 20-24.9 kg/m2- normal, BMI of 25-29.9 

kg/m2- overweight, and BMI of >30 kg/m2-obese.2 The 

obese women when compared with women with a normal 

BMI have a greater risk of medical diseases during 

pregnancy.3 The mechanism appears to be related to the 

endocrine milieu associated with obesity (increased levels 

of insulin, androgens and leptin).4 Additionally, the non-

specific marker of inflammation, C-reactive protein is 

raised.5-7 

Chronic inflammatory process associated with obesity 

extends to the placenta during pregnancy, with recently 

described direct adverse fetal effects.8 Gestational 

diabetes due to insulin resistance, eclamptic toxaemia, 

venous thromboembolism, preterm labor and respiratory 

distress syndrome are all associated with raised markers 

of inflammation both in maternal serum and placental 

tissue in obese women.9 

Obese women are more likely to have induction of labor, 

prolonged labor, shoulder dystocia, operative and 

cesarean deliveries.10 Anesthetic hazards are high.11.12 

There is increased chance of puerperal urinary tract 

infection, PPH, deep vein thrombosis, poor wound 

healing and lactation failure in obese women.12,13 

Fetal macrosomia is common in pregnant women with 

high BMI which increase the risk of shoulder dystocia 

and fetal birth injury.3,14,15 

Immediate neonatal complications such as 

hypoglycaemia, hyperbilirubinaemia and respiratory 

distress syndrome are also associated with raised 

maternal BMI.3 

Congenital anomalies like neural tube defects, orofacial 

abnormalities, cardiac defects, limb reduction defects and 

intestinal tract anomalies such as anorectal atresia and 

omphalocele are also more common. There is also an 

increased risk of NICU admission.16-19 

The present study has been designed to evaluate the 

maternal and perinatal outcome in patients belonging to 

different BMI categories admitted in our institution.  

METHODS 

This cross-sectional study was conducted in the 

Department of Obstetrics and Gynaecology, SMGS 

Hospital, Government Medical College, Jammu over a 

period of one year. The study included 300 singleton 

pregnant women with gestational age >37 weeks with 

cephalic presentation. Women with chronic hypertension, 

pre-gestational diabetes, multifetal gestation, 

malpresentations and prior cesarean section were 

excluded from the study. The selected women were 

categorized into three groups of 100 each according to 

their BMI: Category I included normal women (BMI 20-

24.9 kg/m2), Category II included overweight women 

(BMI 25-29.9 kg/m2) and detailed history and clinical 

examination including general physical, obstetrical and 

systemic examinations. Category III included obese 

women (BMI >30 kg/m2). All the patients included in the 

study were subjected to All the investigations including 

Hb, BT, CT, urine routine examination, PT, PTI, platelet 

count, renal function tests, liver function tests, blood 

sugar (fasting and postprandial) and urine for albumin 

were done. 

Under maternal outcome, the variables studied included 

antepartum complications (gestational diabetes mellitus, 

pre-eclampsia, eclampsia), onset of labour (spontaneous, 

induced), mode of delivery (vaginal, cesarean, 

instrumental) and postpartum complications (postpartum 

hemorrhage). 

Perinatal outcome variables included still births, low birth 

weight <2500 grams, macrosomia weight >4000 grams, 

congenital abnormalities and NICU admissions. 

Statistical analysis 

Results were expressed in numbers, percentage and 

mean±standard deviation. All results were analyzed 

statistically with the help of chi-square test, Fisher’s 

exact test, one-way ANOVA, wherever applicable. The 

difference was considered significant at p<0.05. 

RESULTS 

In the present study, 300 singleton pregnant women were 

equally distributed into three categories according to their 

BMI. In Category I (BMI 20-24.9 kg/m2), mean age of 

normal women was 24.51 years; in Category II (BMI 25-

29.9 kg/m2), mean age of overweight women was 25.45 

years; and in Category III (BMI >30 kg/m2), mean age of 

obese women was 26.72 years. The difference in the 

mean age was statistically significant (p<0.0001). 

Similarly, the difference in the mean weight of Category I 

(55.92 kg), Category II (63.88 kg) and Category III 

(77.71 kg) women was statistically significant 

(p<0.0001). Even the difference in mean height of 

women in Category I (154.81 cm), Category II (153 cm) 

and Category III (152.68) was statistically significant 

(p=0.015). The difference in mean BMI of women in 

Category I (23.33 kg/m2), Category II (27.55 kg/m2) and 

Category III (33.31 kg/m2) was also statistically 

significant (p<0.0001) in the present study. 

There was increased incidence of antepartum 

complications in Category III women as compared to 

Category II and Category I women. The difference in the 

occurrence of pre-eclampsia among the three categories 

was statistically significant (p=0.001). Similarly, the 

differences in the incidence of eclampsia as well as that 

of gestational diabetes mellitus among the three 

categories was statistically significant (p=0.02 for each) 

(Table 1).  
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Table 1: Antepartum complications in three categories. 

Variables Category I (n=100)  Category II (n=100) Category III (n=100) Statistical inference 

Pre-eclampsia 3 12 19 χ2=12.8, p=0.0001 

Eclampsia 0 1 5 χ2=7.14, p=0.02 

GDM 0 2 6 χ2=7.19, p=0.02 

Table 2: Onset of labour and mode of delivery in three categories. 

Variables 
Category I 

(n=100) 

Category II 

(n=100) 

Category III 

(n=100) 

Statistical 

inference 

Labour 

onset 

Spontaneous 77 72 60 

χ2=8.19, p=0.01 Induced 20 26 38 

Elective LSCS 3 2 2 

Mode of 

delivery 

Vaginal 81 64 55 

χ2=16.79, p=0.002 Cesarean 17 32 37 

Instrumental 2 4 8 

 

The difference in the onset of labour as well as mode of 

delivery among the three categories was statistically 

significant (p<0.05) as shown in Table 2. 

Under postpartum complications, only postpartum 

haemorrhage was seen in 3% of women in Category III as 

compared to 2% in Category II and 1% of women in 

Category I. The difference in the incidence of PPH 

among the three groups was statistically not significant 

(p=0.60). 

In perinatal outcomes, the difference in mean birth 

weight of the babies among three categories was 

statistically significant (p<0.0001). 

In the category I, mean birth weight was 2.73 kg; in 

Category II, it was 2.79 kg and in Category III, mean 

birth weight of babies was 3.08 kg. As shown in Table 3, 

the difference in incidence of low birth weight (<2.5 kg) 

as well as macrosomia (>4 kg) among babies of three 

BMI categories was statistically significant (p<0.05).

 

Table 3: Birth weight of babies in three categories. 

Variables 
Category I 

(n=100) (%)  

Category II 

(n=100) (%) 

Category III 

(n=100) (%) 
Statistical inference 

Low birth weight (<2.5 kg) 11 3 2 χ2=9.64, p=0.008 

Macrosomia (>4 kg) 1 2 7 χ2=6.41, p=0.04 

 

Under perinatal complications, 14% babies born to 

women in Category III needed NICU admission as 

compared to 5% each in Category II and Category I. The 

difference in the incidence of NICU admissions was 

statistically significant (p=0.02). 

Congenital anomalies were seen in 2% of babies born to 

women in Category III as compared to 1% each in 

Category II and Category I. The difference in the 

incidence of congenital anomalies was statistically not 

significant (p=0.70). 

Similarly, still births were seen in 2% of babies born to 

women in Category III, whereas none was seen in 

Category II and Category I. The difference in the 

incidence of still births was statistically not significant 

(p=0.33).  

DISCUSSION 

The present study evaluated the impact of maternal BMI 

on maternal and perinatal outcomes among 300 women 

divided in three categories according to their BMI. 

Category I included normal women (BMI 20-24.9 kg/m2), 

Category II included overweight women (BMI 25-29.9 

kg/m2) and Category III included obese women (BMI 

>30 kg/m2). 

Under anthropometric parameters, the differences in 

mean age, mean weight, mean height and mean BMI 

among the three categories women were statistically 

significant (p<0.05). In this study, it was observed that 
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overweight and obese women were slightly older and 

short in stature when compared with women with normal 

BMI. 

In the present study, among the antepartum 

complications, the risk of GDM increased significantly 

with the increase in BMI (p=0.02). Sahu et al. and Hincz 

et al. also found that obese women had a significant risk 

for GDM (p=0.0004 and p<0.001 respectively).20,21 Also, 

in the present study the risk of pre-eclampsia increased 

significantly with the increase in BMI (p=0.001). Sahu et 

al, Hincz et al and Sahu et al also found that obese 

women had a significant risk for pre-eclampsia (p=0.004, 

p<0.05, p<0.001 respectively).20-22 

Risk of eclampsia increased significantly with the 

increase in BMI (p=0.02) in the present study with a 

respective incidence of 5%, 1% and 0% in obese, 

overweight and normal BMI categories. Jared et al found 

the incidence of eclampsia to be 1.2%, 0.8% and 0.5% in 

obese, overweight and normal BMI women 

respectively.23 In the present study, the risk of induction 

of labor increased significantly with the increase in BMI 

(p=0.01). Kiran et al also found an increased risk of 

induction of labor in obese women (OR 1.6; CI 1.3-1.9).24 

Sahu et al also found a significantly higher incidence of 

induction of labor in obese women (p<0.05).22 

In the present study, the risk of cesarean sections and 

instrumental deliveries increased significantly with 

increase in BMI (p=0.002). Sahu et al and Hincz et al 

also reported a significantly higher risk for cesarean 

delivery in these women (p=0.01).20,21 Similarly, Sahu et 

al. found a significant risk of cesarean and instrumental 

deliveries in obese women.22 

The risk of PPH in the present study did not increase 

significantly with the increase in BMI (p=0.60). Sahu et 

al also did not find a statistically significant difference in 

the occurrence of PPH in obese, overweight and normal 

BMI women (p>0.05). However, Bhattacharya et al in 

their study found that obese women were more likely to 

have PPH (OR 1.5; CI 1.3-1.7).22,25 This difference might 

be attributed to higher number of women in their study. 

The mean birth weight of babies in this study increased 

significantly with increase in BMI (p<0.0001). Hincz et 

al and Mazumder et al also found that the mean birth 

weight of babies increased with the increase in BMI 

(p<0.05).21,26 Moreover, in the present study the 

incidence of low birth babies decreased significantly with 

increase in BMI (p<0.008). Sahu et al found the 

incidence of LBW babies (<2 kgs) to be 19.11% in obese, 

14.10% in overweight and 6.82% in the normal BMI 

group (p<0.05).22 The risk of macrosomia increased 

significantly with the increase in BMI (p=0.04) in the 

present study. Sahu et al, Hincz et al also found that the 

risk of macrosomia increased with increase in BMI 

(p<0.05, p<0.001 respectively).20,21 

In the present study, number of NICU admissions 

increased significantly with increase in BMI (p=0.02). 

Sahu et al, Perlow et al and Sarkar et al also found that 

the incidence of NICU admissions increased significantly 

with increase in BMI (p<0.01, p=0.01, p=0.01 

respectively).22,27,28 

The incidence of congenital anomalies did not increase 

significantly with increase in BMI (p=0.70) in the present 

study. Sahu et al also did not find a significant 

association between maternal obesity and congenital 

anomalies.20 However, Werler et al found that the 

incidence of congenital anomalies was 4 times higher in 

women weighing 110 kg or more, 1.9 times higher in 

women weighing 80-89 kg as compared to women with 

50-59 kg weight.29 

Present study did not find a significant difference in the 

rate of still births among the three categories (p=0.33). 

Similarly, Sahu et al did not found a significant 

difference in the rate of still births in obese, overweight 

and normal BMI groups (p>0.05).20 Contrary to this, 

Sahu et al. (22) found a significantly higher rate of still 

births (p<0.05) in obese women. 

CONCLUSION 

Obesity is an independent risk factor for adverse 

pregnancy outcomes and hence preventable steps should 

be taken for reducing the maternal and perinatal 

morbidity and mortality. A general awareness regarding 

weight control, food habits and lifestyle modification is 

required as there are increasing trends of being 

overweight and obese both in developing as well as 

developed nations. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Dennedy MC, Dune F. The maternal and fetal 

impacts of obesity and gestational diabetes on 

pregnancy outcome. Best Pract Res Clin Endocrinol 

Metabol. 2010;24:573-89. 

2. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, 

Rouse DJ, Spong CY. Williams Obstetrics, 23rd ed. 

McGraw-Hill; 2010:946. 

3. Heslehurst N, Simpson H, Ells LJ, Rankin J, 

Wilkinson J, Lang R et al. The impact of maternal 

BMI status on pregnancy outcomes with immediate 

short‐term obstetric resource implications: a meta‐
analysis. Obesity Rev. 2008;9(6):635-83. 

4. Practice Committee of American Society for 

Reproductive Medicine. Obesity and reproduction: 

an educational bulletin. Fertil Steril. 2008;90:321. 

5. Harman-Boehm I, Bluher M, Redel H, Sion-Vardy 

N, Ovadia S, Avinoach E, et al. Macrophage 



Bhushan N et al. Int J Reprod Contracept Obstet Gynecol. 2017 Jul;6(7):2862-2866 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 6 · Issue 7    Page 2866 

infiltration into omental versus subcutaneous fat 

across different populations: effect of regional 

adiposity and the co-morbidities of obesity. J Clin 

Endocrinol Metabol. 2007;92(6):2240-7. 

6. Karelis A. The metabolically healthy but obese 

individual presents a favourable inflammation 

profile. J Clin Endocrinol Metabol. 2005;90(7):4145-

50. 

7. Metzger BE, Lowe LP, Dyer AR, Lowe J, McCance 

DR, Lappin TR et al. Hyperglycaemia and adverse 

pregnancy outcomes. N Engl J Med 

2008;358(19):1991-2002. 

8. Mestan K, Yu Y, Matoba N, Cerda S, Demmin B, 

Pearson C, Ortiz K, Wang X. Placental inflammatory 

response is associated with poor neonatal growth: 

preterm birth cohort study. Pediatrics. 

2010;125(4):e891-8. 

9. Genc MR, Ford CE. The clinical use of inflammatory 

markers during pregnancy. Curr Opin Obstet 

Gynaecol. 2010; 22(2):116-21. 

10. Pevzner L, Powers BL, Rayburn WF, Rumney P, 

Wing DA. Effects of maternal obesity on duration 

and outcomes of prostaglandin cervical ripening and 

labour induction. Obstet Gynaecol. 

2009;114(6):1315-21. 

11. Saravanakumar K, Rao SG, Cooper GM. The 

challenges of obesity and obstetric anaesthesia. Curr 

Opin Obstet Gynaecol. 2006;18(6):631-65. 

12. Weiss JL, Malone FD, Emig D, Ball RH, Nyberg 

DA, Comstock CH, et al. Obesity, obstetric 

complications and cesarean delivery rate- a 

population based screening study. Am J Obstet 

Gynecol. 2004;190:1091-7. 

13. Sebire NJ, Jolly M, Harris JP, Wadsworth J, Joffe M, 

Beard RW, et al. Maternal obesity and pregnancy 

outcome: a study of 287,213 pregnancies in London. 

Inter J Obes Relat Metabol Disord. 2001;25(8):1175-

82. 

14. Catalano PM, Ehrenberg HM. The short and long-

term implications of maternal obesity on the mothers 

and her offspring. Br J Gynaecol. 

2006;113(10):1126-33. 

15. Pedersen J. Diabetes and pregnancy: blood sugar of 

newborn infants. PhD Thesis, Copenhagen 1972. 

16. Dennedy MC, Avalos G, O’Reilly MW, EP 

O'sullivan, G Gaffney, F Dunne et al. Atlantic-Dip: 

raised BMI confers adverse fetal and maternal 

pregnancy outcome in a normoglycaemic cohort of 

Irish women. Diabetes 2010; Suppl:1952. 

17. Owens LA, O’Sullivan EP, Kirwan B, Avalos G, 

Gaffney G, Dunne F et Atlantic-Dip: the impact of 

obesity on pregnancy outcome in glucose-tolerant 

women. Diab Care. 2010;33(3):577-9. 

18. Stothard KJ, Tennant PW, Bell R, Rankin J. 

Maternal overweight and obesity and the risk of 

congenital anomalies: a systematic review and meta-

analysis. Jama. 2009;301(6):636-50. 

19. Chen A, Feresu SA, Fernandez C, Rogan WJ. 

Maternal obesity and the risk of infant death in the 

United States. Epidemiology (Cambridge, Mass.). 

2009;20(1):74. 

20. Sahu MT, Agarwal A, Das V, Pandey A. Impact of 

maternal body mass index on obstetric outcome. J 

Obstet Gynaecol Res 2007; 33(5): 655-9. 

21. Hincz P, Borowski D, Krekora M, Lech P, Wojciech 

H, Jan W et al. Maternal obesity as a perinatal risk 

factor. Ginekol Pol. 2009;80(5):334-7. 

22. Srivastava R, Sharma NR, Kushwaha KP, Aditya V. 

Obstetric Behavior and Pregnancy Outcome in 

Overweight and Obese Women. J Obstet Gynecol 

India. 2012;62(3):276-80. 

23. Jared MB, Bukusi EA, Lambe M. Pregnancy 

complications and outcomes among overweight and 

obese nulliparous women. Am J Pub Health. 

2001;91:436-48. 

24. Kiran TSU, Hemmadi S, Bethal J, Evans J. Outcome 

of pregnancy in a woman with an increased body 

mass index. Br J Obstet Gynaecol. 2005;112(6):768-

72. 

25. Bhattacharya S, Campbell DM, Liston WA. Effect of 

body mass index on pregnancy outcomes in 

nulliparous women delivering singleton babies. 

BMC Public Health. 2007;7(1):168. 

26. Mazumder U, Sarker S, Riaz BK, Chowdhury TA. 

Maternal overweight and obesity: its effect on 

pregnancy outcome. Mymensingh Med J 

2011;20(2):213-8. 

27. Perlow JH, Morgan MA, Montgomery D, Towers 

CV, Porto M. Perinatal outcome in pregnancy 

complicated by massive obesity. Am J Obstet 

Gynecol 1992;167:958-62. 

28. Sarkar RK, Colley SM, Donelly JC, Walsh T, 

Collins C, Geary MP. The incidence and impact of 

increasing BMI on maternal and fetal morbidity in 

low risk primigravid population. J Matern Fetal 

Neonat Med. 2007;20:879-83. 

29. Werler MM, Couik C, Shapiro S, Mitchell AA. 

Pregnant weight in relation to neural tube defects. 

JAMA. 1996;275:1089-92. 

 

 

 

 

 

 

 

Cite this article as: Bhushan N, Surinder K, Dinesh 

K, Khajuria R. The impact of maternal body mass 

index on maternal and perinatal outcome. Int J 

Reprod Contracept Obstet Gynecol 2017;6:2862-6. 


