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INTRODUCTION 

Gestational diabetes mellitus (GDM) is known to be 

associated with an increased risk of maternal and perinatal 

complications. This risk is not only in the immediate 

period but has a long-term risk of developing type 2 

diabetes mellitus (DM) for the offspring. Maternal 

nutrition and gestational weight gain (GWG) are factors 

which can be modified to prevent adverse outcome. The 

developmental origins of health and disease hypothesis 

proposed a link between prenatal, intranatal and early 

postnatal exposure to certain dietary, and lifestyle factors 

and development of obesity and non-communicable 

diseases.1 GWG is a major predictor of obstetric, neonatal 

outcome and health later in life. 

Pregnancy is a stressful condition, characterized by 

progressive insulin resistance. The weight gain is not 

constant but varies in different trimesters. Maternal weight 

gain early in pregnancy is only a disproportionate fat and 

it invites subsequent maternal insulin resistance. The 

GWG has been classified by Institute of Medicine (IOM) 

in 2009 based on World Health Organization (WHO) 

recommendations and adopted by National heart, lung and 

blood institute.2  

We wanted to compare if the weight gain in our women is 

same as that recommended by IOM and to examine the 

association between gestational weight gain and the risk of 

GDM for women presenting in our antenatal outpatient 

department (OPD).  

ABSTRACT 

Background: Raised body mass index (BMI) and excessive gestational weight gain (GWG) are important determinants 

in development of gestational diabetes. 

Methods: A prospective, observational study carried out on antenatal women since their first trimester. These women 

were screened for gestational diabetes mellitus (GDM) by diabetes in pregnancy study group of India (DIPSI) criteria. 

All participants were followed up by measuring their BMI, weight gain, blood sugars in every trimester. Also, data was 

collected regarding any adverse outcomes.  

Results: Among all participants, 16.8% were diagnosed as GDM. 44% women of study group had weight gain beyond 

Institute of Medicine (IOM) recommendations. Higher risk of GDM was observed in women with raised BMI and 

excessive GWG. Also, odds of preeclampsia, preterm deliveries, caesarean section, macrosomia, intrauterine fetal 

death, neonatal intensive care unit (NICU) admissions were higher in women with GDM. 

Conclusions: Compliance of recommended weight gain during pregnancy have a strong impact on the fetal outcome. 

Amount and timing of weight gain plays a crucial role in GDM. 
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METHODS 

This observational, prospective and case control study was 

carried out on pregnant women attending the outpatient 

clinic of Obstetrics and Gynaecology department of Pt. J. 

N. M. Medical College and DRBRAM Hospital, Raipur 

Chhattisgarh during study period of one year from 01 June 

2017 to 31 May 2018. After informed and written consent, 

pregnant women fulfilling the inclusion criteria were 

screened and recruited for the study. Necessary 

demographic data was collected. At first visit height and 

weight was measured using the standard departmental 

protocol and BMI was calculated by formula. Then the 

women were classified according to WHO classification 

for BMI: BMI less than 18.5 kg/m2 as underweight, BMI 

18.5-24.9 as normal, BMI 25-29.9 as overweight and BMI 

more than 30 kg/m2 as obese. Adequacy or inadequacy in 

weight gain was defined according to IOM 

recommendations.3 

Oral glucose challenge test (OGCT) using single step 

method following diabetes in pregnancy study group of 

India (DIPSI) guidelines was done in every registered 

patient.4 If the woman tested positive, she was labelled as 

gestational diabetes and was enrolled in study group. 

Those with negative results were labelled as non GDM and 

enrolled in control group. Weight and BMI were measured 

in every trimester. OGCT was repeated at 24-28 weeks of 

gestation. Those with positive results at 24-28 weeks were 

deleted from the study. Follow up of both groups was done 

throughout the pregnancy to look for development of any 

maternal or foetal complications and at the end, outcome 

was noted. All the women were tested and managed 

according to guidelines for management of GDM by 

Ministry of health and family welfare, Government of 

India.5 

Inclusion criteria 

Pregnant women with singleton pregnancy coming in first 

trimester and showing positive test after OGCT were 

included in the study. 

Exclusion criteria 

Women with pre-existing diabetes, women who tested 

positive at 24-28 weeks of pregnancy, women with 

medical disorders like thyroid disorder, chronic 

hypertension, multiple pregnancy, heart disease and those 

on steroid therapy were excluded. 

Statistical analysis 

All the relevant data was collected as per performa and 

tabulated in Microsoft excel sheet 2019 and was analyzed 

using Statistical Package for the Social Sciences (SPSS) 

version 20. Student’s unpaired t test was used for analysis 

of continuous variables whereas the categorical variables 

were analyzed by Chi square test with p≤0.05 considered 

as significant.  

RESULTS 

In the study period of one year, 30601 patients attended 

antenatal OPD in 1st trimester of pregnancy. 1813 women 

fulfilled the inclusion criteria and were enrolled. 178 were 

lost to follow up or were deleted from study later. Table 1 

shows the characteristics of study group. Majority of 

women with GDM were primigravida (83.2%). Positive 

family history was found in 27.7% of women in study 

group and is almost half 15.7% in control group. 

Table 1: Demographic characteristics of women in 

study and control group. 

Characteristics 
Study group 

(n=275) (%) 

Control group 

(n=1360) (%) 

Age in years 

(mean±2SD) 
29.1±1.2 24.3±1.1 

Gravida   

Primigravida 83.2 88.7 

Multigravida 16.7 11.2 

Positive family 

history 
27.7 15.7 

Gestational age at delivery (weeks) 

15-24  11.1 2.2 

25-29 5.5 4.4 

30-34 5.5 7.8 

35-40 55.5 73 

>40  22.2 12.3 

Mode of delivery   

LSCS 33.3 24.4 

Vaginal  66.6 75.6 

Abortions 11.1 11.1 

Baby weight in 

kg (mean±2SD) 
3.5±0.259 2.5±0.05 

The prevalence of GDM in our set up was 16.8%. Women 

who exceeded IOM guidelines had a significant increase 

in GDM in 66.6% overweight group and 50% in obese 

group. Most of the current evidence of GWG is through 

western studies. Our state Chhattisgarh is a relatively 

newer state of India showing rapid development in all 

spheres with a constant increase in gross domestic product 

(GDP) at 5.32% (Table 2). 

Table 3 shows GWG according to IOM. In our women 

64.46% women in study group had normal weight gain and 

20.55% of all women had inadequate weight gain. Our 

results almost agree with National Family Health Survey-

4, 2015-2016 (NHFS-4) for the underweight group, where 

it has been noted to be 22.9%. However, they reported a 

rise in overweight and obese group from 12.6% (NFHS-3, 

2005-2006) to 20%, which has not been observed in our 

study. We found a lower prevalence of 11.19% of GDM in 

overweight group and only 3.79% in obese group.2  

Table 3 shows GWG with significant difference in 

adequate weight gain group. This is very important in that 

only 4.6% women in study group had normal weight gain 
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according to IOM recommendations, whereas 95.3% in the 

control group had adequate weight gain. The 

complications of pregnancy except preterm were more 

frequent in the study group as seen in Table 4. There was 

a significant difference in admission of neonates to the 

nursery. Almost 50% babies were admitted in neonatal 

intensive care unit as against only 1.1% in the control 

group. 

Table 2: Gestational weight gain according to IOM recommendations. 

BMI 
Total no. 

of women 

Women in 

study group 

Women in 

control 

group 

IOM 

recommended 

weight gain (kg) 

Weight gain in 

study group 

(kg) 

Weight gain in 

control group 

(kg) 

Underweight 336 46 290 12.5-18 11.8 14.3 

Normal 1054 76 978 11.5-16  9.2 12.2 

Overweight 183 122 61 7-11.5 11.2 11 

Obese 62 31 31 5-7  12.3  9.5  

Total  1635 275 1360    

Table 3: Comparison of gestational weight gain with IOM recommendations. 

No. of women in each 

category 

IOM recommenda-

tions (kg) 

Weight gain according to  

IOM recommendations 

Study 

group (%) 

Control 

group (%) 
P value 

Underweight, N=336 12.5-18  

Below (122) 15 (12.2) 107 (87.7) 0.5 

Met (184) 31 (16.8) 153 (83.1) 0.06 

Beyond (30) 0 30 (100) 0.2 

Normal, N=1054 11.5-16  

Below (316) 31 (9.8) 285 (90.1) 0.03 

Within (662) 31 (4.6) 631 (95.3) 0.0001 

Beyond (76) 14 (18.4) 62 (81.5) 0.0001 

Overweight, N=183 7-11.5  

Below (30) 15 (50) 15 (50) 0.07 

Within (47) 31 (65.9) 16 (34) 0.9 

Beyond (106) 76 (71.6) 30 (28.3) 0.1 

Obese, N=62 5-7  

Below (0) 0 0 - 

Within (0) 0 0 - 

Beyond (62) 31 (50) 31 (50) 0.01 

Table 4: Maternal and fetal complications in study and control group. 

Complications Study group (n=275) (%) Control group (n=1360) (%) P value 

Preeclampsia 138 (50) 30 (2.2) <0.001  

Preterm deliveries 15 (5.5) 60 (4.4) 0.4 

PROM 31 (11.1) 92 (6.7) 0.00001 

IUGR Nil 91 (6.7) 0.0095 

IUFD 46 (16.6) Nil 0.0001  

Macrosomia 152 (55.5) Nil 0.0001  

Polyhydramnios 31 (11.1) 0 0.00001 

NICU admissions 138 (50) 15 (1.1) 0.0001  

DISCUSSION 

Throughout the world, wide variations are found in 

prevalence of GDM depending upon the ethnicity, 

different living conditions, socioeconomic levels, dietary 

habits and criteria used for diagnosis. Worldwide one in 10 

pregnancies is associated with diabetes, 90% of which are 

GDM. Indian data is more alarming with around one in 

every five pregnancy being GDM.5  

In our study, out of 1635 women 275 were diagnosed 

GDM with an incidence of 16.8% using DIPSI criteria. 

Based on different Indian studies, prevalence of GDM 

ranges from 0.6% to as high as 40%.6-8 

Raised BMI (>25) at first visit is associated with higher 

chances of GDM.9-12 Our study exhibited maximum 

weight gain during 13 to 26 weeks. This coincides with the 

physiological timing of developing insulin resistance in 

pregnancy. 

Meta-analysis by Najafi et al in 2018 reported 4% 

increased risk of GDM with per unit increase in BMI.13 

Similar meta-analysis in 2020 including 11 articles offered 
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convincing evidence of relationship between high BMI 

and GDM.14 

Based on IOM guidelines, two meta-analyses including 

over one million pregnant women reported 37% (95% CI: 

33-41%) and 47% women had excessive gestational 

weight gain respectively.15-17 Our study endorses their 

results with the startling finding of high prevalence of 

excessive weight gain among obese and overweight 

women. In the study group, 50% women with BMI>25 

crossed their weight gain limits and subsequently 

developed GDM. Many studies favour similar results.12,18-

20 Moreover, in our study the weight gain in early 

gestational age (13-26 weeks) is much higher than weight 

gain in late gestational age (26-34 weeks).19 Our study 

endorses the results of study by Zhong et al.21 In a similar 

study by Boriboonhirusarn et al weight gain of more than 

7 kg in second trimester increased the risk of GDM.22 

Prime concern is the risk of weight retention and 

developing DM type 2 in such women.23 This adds to the 

Indian diabetic pool which is expected to cover 101.2 

million of Indian population by 2030.24 We also found 

mean BMI of the women in the study group 3-4% higher 

throughout pregnancy. This is similar to the results of 

study by MacDonald et al. They concluded that an upward 

weight gain trajectory beyond IOM recommendations in 

first trimester is associated with GDM in most BMI 

categories.19 

Considering the interrelationship between raised BMI, 

excessive gestational weight gain and risk of GDM, we 

also studied the role of genetic predisposition. 27.7% 

women who developed GDM had a diabetic first degree 

relative. Study by Nair et al and Rajput et al on Indian 

women showed family history of diabetes as a significant 

risk factor (p<0.001).25,26 

Both obesity and GDM badly affect feto-maternal health. 

We found some health issues related to GDM like, 

preeclampsia, preterm deliveries, premature rupture of 

membranes (PROM), intrauterine fetal death (IUFD), 

intrauterine growth restriction (IUGR) and 

polyhydramnios. In our study, odds of preeclampsia in 

study group was higher (OR>>1) than the control. Similar 

results were described in a registry-based study from 

Tanzania by Mrema et al.27 They reported a strong 

association between raised BMI and preeclampsia. 

Rahman et al conducted a meta-analysis in 2015 including 

42 studies. They concluded that overweight and obese 

mothers were at higher odds of GDM, pre-eclampsia and 

caesarean delivery.28 Various Indian and international 

studies depicting similar results were found.29-31 Also, we 

found higher odds for preterm, macrosomia, IUFD and 

NICU admissions in study group. In a cohort study by Doi 

relation between high maternal BMI and pregnancy 

outcome was studied. The results showed odds of pre-term 

delivery were higher in overweight and obese women.32 In 

contrast to women in control group, odds for macrosomia 

were highly significant in GDM women. An Indian study 

by Bhavadharini et al concluded that obese and overweight 

women during pregnancy were at higher risk of delivering 

macrosomic baby.33,34 Studies by Doi et al, Su et al, 

Castillejos et al, and Melchor et al also endorses similar 

results.29,30-32,35 

CONCLUSION 

Obesity is the new pandemic worldwide. India is already 

known as the diabetic capital of the world. We are 

witnessing a threatening rise in GDM. We have to make 

an effort to closely monitor the GWG. An adequate GWG 

is an important milestone of pregnancy. Awareness needs 

to be reiterated amongst health care providers. Though 

GDM is genetically influenced, much depends on 

recommended weight gain during pregnancy. An 

increased BMI especially in early pregnancy is found to be 

associated with adverse pregnancy outcome and has a 

lifelong impact not only on the neonate but till its maturity 

to an adult. 

Thus, compliance of recommended weight gain especially 

has a strong impact on the fetal outcome. Moreover, in a 

country like ours, weight gain can be easily monitored 

even in smaller clinics, as it does not require very 

sophisticated equipment. In addition, importance of pre-

pregnancy counselling must be included wherever possible 

for loss or gain of appropriate weight even prior to 

pregnancy to prevent adverse outcome. 

GWG is the single, simple and very vital parameter in 

having a good feto-maternal outcome in women with 

GDM. 
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