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Abstract 

Introduction: India is facing a double burden of under nutrition and underweight on one side, and a 

rapid rise in obesity and overweight, particularly in the urban settings on the other side. The aim of 

the present study was to examine the association of the maternal Body Mass Index (BMI) and the 

obstetric and the perinatal out comes in singleton pregnancies. 

Materials and methods: A total number of 100 cases were taken. All the cases were primigravida 

with singleton pregnancy and were booked. Patients with preterm delivery or any medical disorder 

like cardiac disease, hypertension, chronic renal diseases and endocrinal dysfunctions, pre eclampsia, 

eclampsia, gestational diabetes mellitus were excluded from the study. Patients with their BMI 

calculated in first trimester delivering in Dhiraj General Hospital were taken. Mode of delivery, birth 

weight of babies, APGAR score were noted. 

Results: In present study, we found that maternal BMI showed association with the birth weight of 

their babies. We found direct linear correlation between maternal BMI and perinatal outcome. We 

found no association between maternal BMI with mode of delivery and APGAR score 

Conclusion: It can be concluded from our study that mother’s with low BMI tend to give birth to 

babies with lower birth weight and mothers with higher BMI, in absence of complications, tend to 

give birth to babies of higher birth weight. 
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Introduction  

India is facing a double burden of under nutrition 

and underweight on one side, and a rapid rise in 

obesity and overweight, particularly in the urban 

settings on the other side. It becomes important 

to study the effect of maternal BMI on pregnancy 

outcome as the foetus solely depends on mother 

for its growth and development. The aim of the 

present study was to examine the association of 

the maternal Body Mass Index (BMI) and the 

obstetric and the perinatal out comes in singleton 

pregnancies. 

 

Material and methods 

The study was done in Dhiraj General Hospital, 

Vadodara, Gujarat in Obstetrics and Gynecology 

Department. This was an observational study. 

Patients were selected according to the inclusion 

criteria.  Routine investigations like complete 

hemogram, urine analysis, blood grouping and 

Rh typing, random blood sugar, blood urea, 

serum creatinine, liver function tests, HIV, 

HBsAg was carried out. A total number of 100 

cases were taken. A complete history regarding 

present and past illness along with clinical 

examination was performed. Patients were 

categorised as following during first trimester 

BMI. It was calculated as BMI = (weight in 

kilograms/ height in meters
2
) 

 

Group 1 (underweight) <19.8 kg/m
2
 

Group 2 (normal) 19.9-24.9 kg/m
2
 

Group 3 (over weight) 25-29.9 kg/m
2
 

Group 4 (obese) >30 kg/m
2
 

 

Maternal and neonatal variables were noted. 

Maternal outcome variables included mode of 

delivery, rate of Cesarean delivery. Neonatal 

variables included birth weight of baby, APGAR 

score at 1 and 5 minutes, and admission to 

N.I.C.U. 

 

Inclusion criteria 

• Singleton pregnancy 

• Primigravida 

• Booked patients 

 

Exclusion criteria 

 Multifetal gestation 

 Preterm deliveries 

 Patients with known medical 

complications like diabetes mellitus, 

cardiac disease, hypertension, chronic 

renal diseases and endocrinal 

dysfunctions, pre eclampsia, eclampsia, 

gestational diabetes mellitus. 

 

Results 

There were 46% of patients with normal BMI, 

33% of patients were underweight, 16% of 

patients were overweight and 5% were obese as 

per Table - 1. 

 

Mean birth weight of the babies of Group1 

(under weight) was 2.08 + 0.51 kg and mean 

birth weight of group 4 (obese) was 3.05+0.38 as 

per Table - 2. 

 

Increase in pre pregnancy BMI increased the 

birth weight of babies linearly (r>0.5). We found 

direct linear correlation between maternal BMI 

and perinatal outcome. Babies born to 

underweight mothers (mean BMI - 18.355) had 

mean birth weight 2.083 kg. Babies born to 

overweight (mean BMI - 26.619) and obese 

mothers (mean BMI-31.6) had birth weight 2.829 

kg and 3.058 kg respectively as per Table - 3. 

 

We found no co relation between mode of 

delivery and pre pregnancy BMI (p value 0.38) 

as per Table – 4. 

 

There was no difference in the APGAR score in 

all the four groups (p value 0.13) as per Table – 

5.  

 

Only 6 babies had neonatal complications. One 

neonate in each Group 1 and 2 had mild 

asphyxia, one baby of Group 1 had severe 

asphyxia and two babies of group 3 had 

meconium stained liquor. From Group 4, one had 

thick meconium stained liquor. Out of 6 three 

babies were admitted to neonatal intensive care 

unit and all of them were discharged healthy. 
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Table - 1: Distribution of patients by different categories of BMI. 

Groups BMI (kg/m
2
) Frequency Percentage 

Group 1 (underweight)  <19.8 33 33% 

Group 2 (normal ) 19.9-24.9 46 46% 

Group 3 (overweight) 25-29.9 16 16% 

Group 4 (obese) >  30 5 5% 

 

Table - 2: Distribution of different groups of patients according to birth weight of the baby. 

 

Groups Birth weight Mean birth weight (kg) 

<2.5 kg >2.5 kg 

Group 1 (n=33) 23 (69.69%) 10 (30.30%) 2.08+0.51 

Group 2 (n=46) 16 (34.78%) 30 (65.22%) 2.68+0.24 

Group 3 (n=16) 4 (25%) 12 (75%) 2.82+0.37 

Group 4 (n=5) 1 (20%) 4 (80%) 3.05+0.38 

(Chi square 13.9429, p value 0.002) 

 

Table - 3: Correlation between mean of birth weight with maternal BMI. 

 

Groups Weight (kg) BMI (kg/m
2
) Correlation 

coefficient (r) Mean SD Mean SD 

Group 1 2.083 0.514 18.355 1.070 0.673 

Group 2  2.685 0.248 22.404 2.064 0.588 

Group 3 2.829 0.373 26.619 2.359 0.543 

Group 4 3.058 0.386 31.6 1.140 0.747 

Total 2.517 0.421 22.201 3.971 0.555 

 

Table - 4: Distribution of different groups in terms of mode of delivery. 

 

Groups                                               Mode of delivery 

Vaginal delivery Mean weight (kg) LSCS Mean weight (kg) 

Group 1 (n=33) 22 (66.67%) 2.10 11 (27.27%) 2.14  

Group 2 (n=46) 37 (80.43%) 2.53 9 (19.56%) 2.79 

Group 3 (n=16) 12 (75%) 2.88 4 (25%) 3.02 

Group 4 (n=5) 2 (40%) 2.75 3 (60%) 3.09 

(Chi square 3.0187, p value 0.38) 

 

Table - 5: Distribution of different groups in terms of APGAR score of baby at the end of 5 minutes. 

 

Groups                                                  APGAR Score 

<7 >7 

Group 1 (n=33) 10 (30.30%) 23 (69.69%) 

Group 2 (n=46) 6 (13.04%) 40 (86.95%) 

Group 3 (n=16) 6 (37.5%) 10 (62.5%) 

Group 4 (n=5) 1 (20%) 4 (80%) 

(Chi square 5.49, p value 0.13) 
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Discussion 

The period of intrauterine growth and 

development is one of the most vulnerable 

periods in the human life cycle. The weight of 

the infant at birth is a powerful predictor of 

infant’s growth and survival. Low birth weight 

babies are more prone for neuro-developmental 

and growth impairment, neonatal infections, 

feeding difficulties, hyperbilirubinemia. Also, 

maternal obesity is linked with macrosomic 

infants [1] which increases the chances of 

childhood obesity [2], which in turn, increase the 

risk of the child having future problems with 

diabetes, heart disease and stroke. 

                                     

In present study, we found that maternal BMI 

showed association with the birth weight of their 

babies. We found that whatever be the cause of 

low BMI-either undernourishment or genetic 

predisposition, under-weight mothers are 

associated with increased risk to give low birth 

weight babies. This co relates well with the study 

conducted by Han Z, et al., 2011 [3] and 

Wieslaw Maciej Kanadys (2007) [4] which also 

mentions that “low maternal weight was 

associated with increased prevalence of low birth 

weight”.
 

                   

In our study all the mothers having any 

complications or any underlying medical illness 

were excluded. We found that Obese and 

overweight mothers tend to give birth to babies 

with higher birth weight. This correlates well 

with the study conducted by Bianco and co 

workers, 1998 [5]; Cedergren, 2004 [6]; Isaacs 

and associates, 1994 [7]. 

                                    

There are various studies that shows that women 

who were overweight, obese, or morbidly obese 

had increased chances for induced labour, 

Cesarean section delivery, low APGAR score, 

low birth weight [8]. This could be because 

maternal obesity is associated with risk factors 

like gestational diabetes, placental insufficiency, 

pregnancy-related hypertension, and pre 

eclampsia [9-11].
 
  

 

Diabetes in pregnancy causes hyper insulinemia 

in the fetus which increases fetal metabolic rate 

and oxygen requirement in the presence of 

several factors such as hyperglycemia, 

ketoacidosis, preeclampsia, and maternal 

vasculopathy, which can reduce placental blood 

flow and fetal oxygenation contributing to 

intrauterine asphyxia [12, 13].
 

Hypertensive 

disorders, in pregnancy are associated, with low 

birth weight, preterm delivery and increased rates 

of Small for gestational age [14]. Rate of 

Cesarean delivery is higher because of increased 

use of induction of labor [15].  

 

Thus presence of the above complications like 

gestational diabetes, placental insufficiency, 

pregnancy-related hypertension increases the 

chances of induced labor, Cesarean section 

delivery, low birth weight and low APGAR 

score. However, in our study, we found no 

association between maternal BMI with mode of 

delivery and APGAR score which could be 

because of the fact that all the cases included in 

our study had no complications or any 

underlying medical illness. 

 

In present study, there was direct linear relation 

between maternal BMI and birth weight of the 

babies as per Chart - 1. However this applies to 

that woman who does not develop any 

complications in current pregnancy. Thus it can 

be concluded from our study that mother’s with 

low BMI tend to give birth to babies with lower 

birth weight and mothers with higher BMI, in 

absence of complications, tend to give birth to 

babies of higher birth weight. But the prediction 

of birth weight to mothers having higher BMI 

during the antenatal period cannot be made, as 

the birth weight of the baby will also depend 

upon whether there is development of 

complications during the antenatal period. 

 

Conclusion  

It can be concluded from our study that mother’s 

with low BMI tend to give birth to babies with 

lower birth weight and mothers with higher BMI, 
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in absence of complications, tend to give birth to 

babies of higher birth weight. 

 

Chart – 1: Linear relation between maternal 

BMI and birth weight of the babies. 

 

 

 

References 

1. Catalano PM. Management of obesity in 

pregnancy. Obstet Gynecol., 2007; 109: 

419. 

2. Cunningham F, et al. Williams’ 

Obstetrics. 23
rd

 edition, McGraw-Hill, 

2009, p. 952; chapter number 43, 

Obesity. 

3. Han Z, Mulla S, Beyene J, Liao 

G, McDonald SD. Knowledge Synthesis 

Group, Maternal underweight and the 

risk of preterm birth and low birth 

weight: a systematic review and meta-

analyses. Int J Epidemiol., 2011; 40(1): 

65-101.  

4. Wiesław Maciej Kanadys. Maternal 

underweight and pregnancy outcome: 

prospective cohort study. Archives of 

perinatal medicine, 2007; 13(3): 23-26. 

5. Bianco AT, Smilen SW, Davis Y, et al. 

Pregnancy outcome and weight gain 

recommendations for the morbidly obese 

woman. Obstet Gynecol., 1998; 91: 97. 

6. Cedergren MI. Maternal morbid obesity 

and the risk of adverse pregnancy 

outcome. Obstet Gynecol., 2004; 103: 

219. 

7. Isaacs JD, Magann EF, Martin RW, et al. 

Obstetric challenges of massive obesity 

complicating pregnancy. J Perinatol., 

1994; 14: 10. 

8. Wolfe H. High pre pregnancy BMI: A 

maternal fetal risk factor. N Engl J Med., 

1998; 338: 191-192. 

9. Ylikorkala O., Kauppila A.  

Naistentaudit ja Synnytykset, 4
th
 edition, 

Kustannus Oy Duodecim Keuruu, 2004. 

10. Fogelholm M., Mustajoki P., Rissanen 

A., Uusitupa M.  Lihavuus, 1
st
 

edition, Kustannus OY Duodecim 

Jyväskylä, 1997. 

11. O'Brien TE, Ray JG, Chan WS. Maternal 

body mass index and the risk of 

preeclampsia: a systematic overview. 

 Epidemiology, 2003; 14: 368. 

12. Kitzmiller JL, Phillippe M, von Oeyen P, 

et al. Hyperglycemia hypoxia, and fetal 

acidosis in Rhesus monkeys. Presented 

in 28
th
 Annual Meeting of The Society 

for Gynecologic Investigation, St. Louis, 

MO, March, 1981.  

13. Phillips AF, Dubin JW, Matty PJ, et 

al. Arterial hypoxemia and 

hyperinsulinemia in the chronically 

hyperglycemia fetal lamb. Pediatr 

Res., 1982; 16: 653. 

14. Vatten LJ, Skjaerven R. Is pre-eclampsia 

more than one disease? Br J Obstet 

Gynaecol., 2004; 111: 298. 

15. Sibai BM. Diagnosis and management of 

gestational hypertension and 

preeclampsia. Obstet 

Gynecol., 2003; 102: 181. 

 

   

 

 

 

 

 

 

 

 

 

  

0 

10 

20 

30 

40 

0 1 2 3 4 

B
M

I 

Weight 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21097954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mulla%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21097954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beyene%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21097954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21097954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21097954
http://www.ncbi.nlm.nih.gov/pubmed/?term=McDonald%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=21097954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knowledge%20Synthesis%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knowledge%20Synthesis%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/21097954

