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Abstract:

Introduction: Type 2 diabetes mellitus (T2DM) and gestational diabetes mellitus (GDM) pose significant global 

health challenges. The increasing global prevalence of GDM and its associated complications underscores 

the need for proactive screening and management. The study aimed to evaluate the prevalence of GDM and 

its associated risk factors in a tertiary care hospital in North India.

Methodology: A prospective cross-sectional study conducted at Max Super Speciality Hospital, New Delhi, 

during 2016-2017, enrolled 900 pregnant women (aged 18-50 years) from the antenatal outpatient department 

(OPD). Primary objective: To assess impaired oral glucose tolerance prevalence using the International 

Association of Diabetes and Pregnancy Study Group (IADPSG) criteria at 24th-28th weeks. The data covered 

demographic, socioeconomic, obstetric, and medical details. Descriptive statistics were used to summarize the 

variables. Chi-square or Fisher's tests were applied to categorical data, while continuous data were analysed 

using independent t-tests. Multiple regression analysis was conducted to identify risk factors.

Results: GDM was diagnosed in 7.4% of participants. Prevalence was highest in the age group >35 years 

(36.2%, p=0.000), and a significant association was found between increasing body mass index (BMI) and GDM 

(p=0.04). Adverse obstetric history, including previous abortions and GDM in prior pregnancies, increased 

the risk of GDM. Complications during pregnancy, such as macrosomia (present in 1 patient with GDM and 

none in non-GDM), foetal distress (9.09% in GDM), and preeclampsia (4.7% in GDM), were higher in women 

with GDM. Vaginal delivery prevalence was higher in non-GDM, while GDM had a higher rate of caesarean 

section delivery (p<0.005).

Conclusion: The study discloses a 7.4% GDM prevalence in North Indian tertiary care, accentuating rising 

diabetes trends. Identified risk factors inform antenatal screening, highlighting the need for early GDM 

management to mitigate complications and prevent future diabetes. Single-centre limitations emphasise the 

necessity for broader population studies for accurate prevalence rates.
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Introduction

Type 2 diabetes mellitus (T2DM), as per the International 

Diabetes Federation (IDF), 2021, affects 537 million adults 

globally and is expected to increase to 643 million cases by 

2030.1 The T2DM prevalence in India is 27.7%.2

Gestational diabetes mellitus (GDM) is any degree of glucose 

intolerance with onset or first recognition during pregnancy, 

which is not diagnostic of overt diabetes.3 The International 

Association of Diabetes and Pregnancy Study Group (IADPSG) 

proposed a set of criteria for the diagnosis of GDM: at least one 

value of plasma glucose concentration is equal to or exceeds 

the threshold of 92mg/dl, 180mg/dl and 153mg/dl for fasting, 

one hour, and two hours respectively, after performing an oral 

glucose tolerance test (OGTT). GDM is common in pregnancy 

and is associated with adverse maternal and foetal outcomes.3 

Though the exact pathogenesis remains unknown, it is thought 

to arise due to insulin resistance due to pregnancy hormones, 

which are not adequately compensated for by the pancreas. A 

genetic predisposition is likely as GDM has a familial history.4,5 

The clinical effects of GDM range from asymptomatic to severe 

hyperglycaemia, which may persist in both the mother and the 

infant after birth. The global prevalence of GDM varies widely 

depending on the screening method, diagnostic criteria, and 

population characteristics like maternal age, body composition, 

socioeconomic status, and race/ethnicity.6-8 As per the IDF, in 

2019, around 21. 1 million (16%) live births globally had some form 

of hyperglycaemia in pregnancy.1,8 GDM is a global public health 

concern, with data from high-income countries indicating that 

complications occur in approximately 5%-7% of all pregnancies.5 

Variation in prevalence of GDM varies greatly on the diagnostic 

criteria used. The most recent meta-analysis by Saeedi et 

al., 2021 based on the IADPSG criteria, reported the global 

prevalence of GDM as 14.7%.9 In 2019, a meta-analysis using 

similar criteria reported an 11.4% pooled prevalence of GDM 

in South Asian countries (India, Bangladesh, and Sri Lanka). 

GDM affects around 5 million women in India annually.5 GDM is 

associated with an increased risk of obstetrics complications and 

adverse foetal outcomes like preeclampsia, caesarean delivery, 

macrosomia, neonatal hypoglycaemia, and stillbirth. There is a 

50% probability that women suffering from GDM will develop 

T2DM later in life, and a history of GDM is associated with an 

increased risk for GDM in future pregnancies and cardiovascular 

diseases in later life.5 Concerns exist regarding an anticipated 

increase in the prevalence of diabetes, which is closely related 

to changing lifestyles, increasing urbanisation, decrease in 

physical activity, changes in dietary patterns, and increasing 

prevalence of obesity. Three in four adults with diabetes live in 

low and middle-income countries.1 This study was conducted 

to find the prevalence of GDM and the associated risk factors 

in a tertiary care hospital in North India.  

Materials and Methods 

This prospective, hospital-based cross-sectional study, 

conducted at Max Super Speciality Hospital Saket, New Delhi, 

aimed to assess the prevalence of GDM in pregnant women 

attending antenatal OPD between 2016 to 2017. Institute Review 

Board (IRB) approval was obtained, and participants meeting 

inclusion criteria were informed and enrolled after providing 

informed consent. 900 pregnant women aged 18-50 attending 

the obstetrics, gynaecology, and endocrinology departments 

were included. Exclusions comprised those with pre-existing 

diabetes and nonconsenting individuals. Enrolled participants 

were followed until delivery. 

The primary objective was to determine impaired oral glucose 

tolerance prevalence at 24th - 28th weeks using IADPSG 

diagnostic criteria. A 2-hour, 75g OGTT confirmed gestational 

diabetes if glucose levels met or exceeded defined thresholds. 

A comprehensive proforma gathered demographic, 

socioeconomic, obstetric, and medical information. Gestational 

age and expected dates were calculated. Between weeks 24-28, 

participants underwent OGTT following overnight fasting. The 

obstetrics and endocrinology outpatient departments (OPDs) 

monitored the cases. Data covered total weight gain, delivery 

mode, complications, foetal birth weight, and complications. 

Based on a GDM prevalence of 7.1% by Rajput et al., in 2013, 

the power calculation yielded a minimum sample size of 316.10 

However, all eligible Max Hospital attendees meeting the criteria 

were recruited, and 900 pregnant females were recruited. 

Descriptive statistics summarised variables. Categorical data 

underwent chi-square or Fisher’s exact tests, and continuous 

data were analysed using independent sample t-tests. Multiple 

logistic regressions identified risk factors. Statistical tests were 

two-sided, with the statistical package for the social sciences 

(SPSS) version 21 used at a significance level of 0.05. 

Results  

Out of the 900 participants, GDM was diagnosed in 67 (7.4%) 

participants based on the IADPSG criteria. The mean age of 

participants was 29.57 ± 2.67 years. The prevalence rate was 

highest in the age group >35 years, at 36.2% (p=0.000). A 

statistically significant association between increasing body 

mass index (BMI) and GDM was observed with a p-value=0.04. 

A low prevalence of GDM was recorded in the subgroup whose 

BMI was <22.9kg/m2 as compared to the 9.9% prevalence of 

GDM in the subgroup >30kg/m2. The parity of participants 

ranged from 1 to 7. Overall, 25% of women with parity above 3 

developed GDM compared to 5% among nulliparous 40 women 

(p=0.000) (Table 1).
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CHARACTERISTICS TOTAL (N = 900) 
GDM (N1 = 67)  

PREVALENCE = 7.4%

NON-GDM (N2 = 833) 

PREVALENCE = 92.6%
P value

AGE (YEARS) P = 0.000 

21-24  8 2 (25%) 6 (75%) 

25-29 528 15 (2.8%) 513 (97.2%) 

30-34  317 33 (10.4%) 284 (89.6%) 

>35 47 17 (36.2%) 30 (63.8%) 

BMI (Kg/m2) P = 0.04

<18.5 42 1 (2.4%) 41 (97.6%) 

18.5-22.9 288 13 (4.5%) 275 (95.5%) 

23-29.9 479 44 (9.2%) 435 (90.8%) 

>30 91 9 (9.9%) 82 (90.1%) 

PARITY  P = 0.000 

0 643 32 (5%) 611 (95%) 

1 114 21 (18.4%) 93 (81.6%) 

2 115 10 (8.7%) 105 (91.3%) 

3 24 3 (12.5%) 21 (87.5%) 

>3  4 1 (25%) 3 (75%) 

EDUCATION   

Graduate 370 29 (7.8%) 341 (92.2%) 

Graduate and above 530 38 (7.1%) 492 (92.9%) 

RISK FACTORS TOTAL (N = 900) 
GDM (N1 = 67)  

PREVALENCE = 7.4%

NON-GDM (N2 = 833) 

PREVALENCE = 92.6%
P value

PRE-PREGNANCY WEIGHT (Kg)  P = 0.002 

<40 7 0 (0%) 7 (100%)  

40-50  128 2 (1.6%) 126 (98.4%)  

50-60 345 20 (5.8%) 325 (94.2%)  

>60 420 45 (10.7%) 375 (89.3%)  

PAST HISTORY OF ABORTION P = 0.002

0 813 60 (7.4%) 753 (92.6%)  

1 36 6 (16.7%) 30 (83.3%)  

2 42 0 (0%) 42 (100%)  

3 3 0 (0%) 3 (100%)  

>3 6 1 (16.7%) 5 (83.3%)  

Table 1: Baseline characteristics of the study participants. 

Abbreviations: BMI: Body Mass Index; GDM: Gestational Diabetes Mellitus.

Out of the 67 patients diagnosed with GDM, 10.7% of participants 

had high pre-pregnancy weight. Two participants had a 

pregnancy weight between 40-50kg (1.6% of all cases in this 

group), 20 participants (5.8% of all cases in the subgroup) out 

of 67 were in the subgroup 50-60kg and 45 participants were 

in the >60kg weight subgroup. This trend was found to be 

statistically significant with p value=0.002. An adverse obstetrics 

history is associated with an increased risk for GDM. Around 

16.7% of all participants diagnosed with GDM had a past history 

of abortion (p=0.002). History of GDM in previous pregnancies 

was present in only two women, and both developed GDM again 

(p<0.000). Out of the 900 pregnant women who participated 

in the study, 109 women were found to have hypothyroidism, 

and 17 of these were diagnosed with GDM (p=0.001). A total of 

173 participants had a family history of diabetes, out of whom 

21 developed GDM (p=0.04). A total of 38 participants had a 

family history of hypertension, out of whom 11 (28.9%) were 

found to have GDM (p< 0.000) (Table 2).
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RISK FACTORS TOTAL (N = 900) 
GDM (N1 = 67)  

PREVALENCE = 7.4%

NON-GDM (N2 = 833) 

PREVALENCE = 92.6%
P value

MODE OF DELIVERY  P<0.005 

Vaginal 256 9 (3.5%) 247 (96.48%)  

LSCS (lower segment 

cesarean section)

644 58 (9%) 586 (90.99%) 

BABY BIRTH WEIGHT (in Kgs)  Not significant

<2.5 200 17 (8.5%) 183 (91.5%)  

2.5 - 4 684 44 (6.4%) 640 (93.6%) 

>4 4 1 (25%) 3 (75%)  

Table 2: Description of risk factors among study participants.  

Abbreviations: GDM: Gestational Diabetes Mellitus.

Table 3: Distribution of mode of delivery, birth weight of baby, and complications. 

Abbreviation: GDM: Gestational Diabetes Mellitus.

Prevalence of vaginal delivery was significantly higher in 

the non-GDM group (29.7%) as compared to the GDM group 

(13.4%), whereas the prevalence of lower segment caesarean 

section (LSCS) delivery (86.6%) was higher in the GDM group 

as compared to non-GDM group (p<0.005). Poor obstetrics 

Furthermore, out of 366 women found to have complications 

during pregnancy, 35 were diagnosed with GDM, which was 

statistically significant (p-value<0.005). The most common 

complications observed among participants with GDM, were 

cord around the neck (25%), premature rupture of membrane 

(16.7%), obstructive labour (8.3%), non-reassuring non-stress test 

(NST) (7.7%), decreased foetal movements (9.1%), nonprogression 

of labour (5.9%), foetal distress (10.3%), intra uterine growth 

RISK FACTORS  TOTAL (N = 900) 
GDM (N1 = 67)  

PREVALENCE = 7.4%

NON-GDM (N2 = 833) 

PREVALENCE = 92.6%
P value

HISTORY OF GDM IN PREVIOUS PREGNANCY P < 0.000

Absent 898 65 (7.2%) 833 (92.8%)  

Present 2 2 (100%) 0 (0%)  

HYPOTHYROIDISM P = 0.001

Absent 791 50 (6.3%) 741 (93.7%)  

Present 109 17 (15.6%) 92 (84.4%)  

FAMILY HISTORY OF DIABETES  P = 0.04

No 706 46 (6.5%) 660 (93.5%)  

Yes 194 21 (10.8%) 173 (89.2%)  

FAMILY HISTORY OF HYPERTENSION  P < 0.000

No 862 56 (6.5%) 806 (93.5%)  

Yes 38 11 (28.9%) 27 (71.1%)  

outcome, rate of macrosomia in infants, foetal distress, and 

development of preeclampsia, caesarean delivery, and mean 

birth weights of delivered babies were significantly higher for 

pregnant women with GDM as compared to those without 

GDM (Table 3).

restriction (IUGR) (28.6%), antepartum haemorrhage (28.6%), 

oligohydramnios (20%) and leaking per vaginum (5.9%). In 

addition to this, macrosomia was present in one baby delivered 

by a GDM woman. Another baby also delivered by a woman 

with GDM, was diagnosed with twin-twin transfusion syndrome. 

Among other women with GDM, complications included 

pregnancy-induced hypertension with foetal bradycardia and 

IUGR with the cord around the neck (Table 4).

25

Students’ Corner The ImagesCase StudiesOriginal Articles Review Articles



COMPLICATIONS P<0.005 

Absent 534 32 (6%) 502 (94%) 
 

Present 366 35 (9.6%) 331 (90.4%) 
 

COMPLICATIONS TOTAL (N = 900) GDM (N1 = 67) 
PREVALENCE = 7.4% 

NON-GDM (N2 = 833) 
PREVALENCE = 92.6% 

Cord around the neck 8 2 (25%) 6 (75%) 

Non-reassuring NST 26 2 (7.7%) 24 (92.3%) 

Foetal bradycardia 9 0 9 (100%) 

Deep transverse arrest 12 1 (8.3%) 11 (91.7%) 

Placenta praevia 8 0 8 (100%) 

Meconium-stained liquor (MSL) 4 0 4 (100%) 

Decreased foetal movement 11 1 (9.1%) 10 (90.9%) 

Macrosomia 1 1 (100%) 0

Decreased foetal movement and big baby 1 1 (100%) 0

TB during pregnancy 1 0 1 (100%) 

Premature  rupture  of membrane (PROM) 6 1 (16.7%) 5 (83.3%) 

Non-progress of labour (NPOL) 118 7 (5.9%) 111 (94.1%) 

PROM and NPOL 2 0 2 (100%) 

NPOL and MSL (meconium-stained liquor) 1 0 1 (100%) 

Polyhydramnios 1 0 1 (100%) 

Single umbilical artery 2 1 (50%) 1 (50%) 

Shoulder dystocia 1 0 1 (100%) 

Twin-Twin  transfusion syndrome 1 1 (100%) 0

Foetal distress 44 4 (9.09%) 40 (90.9%) 

Intrauterine growth 
restriction (IUGR) 18 4 (22.22%) 14 (77.77%) 

Leaking per vaginum (LPV) 35 2 (5.7%) 33 (94.2%) 

APH 7 2 (28.6%) 5 (71.4%) 

Oligohydramnios 21 4 (19%) 17 (80.95%) 

PIH (Pregnancy induced hypertension) 21 1 (4.7%) 20 (95.23%) 

Chorangioma 1 1 (100%) 0

Table 4: Distribution of maternal and foetal complications during delivery. 

Abbreviations: APH: Antepartum Haemorrhage, GDM: Gestational Diabetes Mellitus; PROM: Premature Rupture of 

Membranes; NPOL: Non-Progression of Labour; NST: Non-Stress Test; TB: Tuberculosis.
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Table 5: Prevalence of GDM-Results from various studies in India.
Abbreviations: GDM: Gestational Diabetes Mellitus; IADPSG: International Association of Diabetes and Pregnancy 
Study Groups.

Discussion

The prevalence of GDM has been increasing every year, as 

corroborated by several studies published in the last 10 years. 

In South India, the prevalence between 2014-2022 based on 

the IADPSG criteria. It was reported to have increased from 

9% (Geeta N et al., 2016) to 19.11%.11 Similarly, in North India, 

the prevalence of GDM has increased from 8.8%11 to 14.1%8 

Nine hundred participants were enrolled in our study, of whom, 

67 (7.4%) were diagnosed with GDM using the IADPSG criteria. 

The mean fasting blood glucose values for women with GDM 

was 103.85 ± 14.93 mg/dl as compared to 86.22 ± 6.70mg/dl in 

women without GDM(p<0.001). The prevalence of GDM in our 

study was similar to that reported by Rajput R et al. in 2013, who 

reported a GDM prevalence of 7.1%. Factors associated with GDM 

included increasing age, higher pre-pregnancy weight, BMI, 

higher weight gain during pregnancy, family history of diabetes 

(FHD) or hypertension, past history of GDM, hypothyroidism 

and previous bad obstetrics history.8-14 The prevalence of GDM 

increased markedly with maternal age, from 0.7% among women 

under 25 years to 9.5% in those over 35 years. This aligns with 

studies that have been carried out during the last five years in 

India, Africa, Iran, and Spain, which identified advanced maternal 

age as a risk factor for developing GDM.4,6,13,14 Obesity or high 

BMI is an important risk factor and has been strongly linked to 

the development of GDM.8,16 This has been corroborated in a 

number of studies globally and in India. We found a significant 

association between the increasing BMI of the participants and 

the prevalence of GDM (p=0.04). Higher pre-pregnancy weight 

between 2017 and 2022. Studies carried out in South India 

during the same period have reported a higher prevalence of 

GDM compared to North India. These variations in prevalence 

rates across India, as presented in Table 5, may be attributed to 

factors such as differences in BMI, age, socioeconomic status, 

and cultural differences.  

AUTHOR STUDY DESIGN 
STUDY 
DURATION 

STUDY 
LOCATION 

GDM PREVALENCE 
BASED ON IADPSG CRITERIA 

Studies carried out in South India

Mohan V, et al., 
201423

Hospital-based cross-
sectional study. N = 1031 

January 2013  - 
November 2013

Tamil Nadu 11%

Geeta N, et al., 
201611

Prospective, hospital 
based. N = 100 

February 2016  -   
August 2016

Tamil Nadu 9%

Sujoy M, et al., 
201724

H o s p i t a l - b a s e d 
retrospective study. 
N = 1470 

January 2015 -  
June 2016 

Bangalore, Karnataka 11.97%

Srinivasan S, et 
al., 201825

Hospital based cross-
sectional study. N = 144 

March 2016  -  
August 2017

Puducherry 15.30%

Ruge T C, et al., 
202012 

Hospital based cross-
sectional study. N = 225 

January 2013 to 
December 2013

Belgaum, Karnataka 19.11%

Studies carried out in North India 

Tripathi R, et al., 
201713

Hospital based cross-
sectional study. N = 936

October 2011 to  
February 2013 

New Delhi 8.8%

Malhotra S, et al., 
20228

Hospital based cross-
sectional study. N = 632

January 2019 to  
March 2019

Haryana 14.1%

increases the risk for GDM, independent of age, parity and 

ethnicity. Women with a pre-pregnancy weight above 60kg 

had a GDM prevalence of 10.7%, compared to 5.8% in the 50-

60kg group and 1.6% in the 40-50kg group. This trend of the 

increasing GDM prevalence with increasing pre-pregnancy 

weight was found to be statistically significant (p=0.002). 

Multiple studies have shown higher parity to be associated 

with a higher prevalence of GDM.17,18 This may be because of 

increased age with parity. Our study corroborated this; 25% 

of women with parity above 3 developed GDM compared to 

5% among nulliparous women (p-value = 0.000). We found an 

association with hypothyroidism. Among the 109 women with 

hypothyroidism, 15.6% were diagnosed with GDM, showing 

a significant association p=0.001. A FHD has been reported 

to be associated with a higher risk of developing GDM.15-18 

There is a positive relationship between FHD, especially in 

first-degree relatives and the prevalence of GDM, making it a 

strong independent risk factor for GDM.16-19 In our study, of the 

173 women with FHD, 21 developed GDM, of which 19 (10.7%) 

had single-parent diabetics, and 2 (12.5%) had both parents 

as diabetic (p=0.04). Previous history of GDM is one of the 
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strongest predictors for GDM and has been corroborated by 

meta-analyses.17,18 In our study, we found a strong correlation 

between the GDM prevalence and a history of GDM in previous 

pregnancies (p= 0.000). Women with a previous history of GDM 

had an 84-fold increased risk of developing GDM in subsequent 

pregnancies. 

The prevalence of vaginal delivery was significantly higher in 

the non-GDM group as compared to the GDM group, while 

the prevalence of caesarean delivery was higher in the GDM 

group as compared to the non-GDM group (p=0.005).  Adverse 

foetal-maternal outcomes have been reported in women 

diagnosed with GDM as compared to those without GDM.20,21 

Shashwat J et al., 2023 reported adverse maternal outcomes 

like polyhydramnios, antepartum haemorrhage (APH), post-

partum haemorrhage (PPH), sepsis, and wound infection to be 

higher in the group with GDM as compared to those without 

GDM.20 Maternal complications in GDM patients include risk 

for hypertension, pre-eclampsia, LSCS delivery, cardiovascular 

complications, increased long-term risk for T2DM.20 Furthermore, 

in our study, macrosomia, oligohydramnios, preeclampsia, and 

caesarean deliveries were significantly higher in the GDM group 

versus those without GDM, along with higher mean birth weights 

of delivered babies. Foetus-related complications among women 

with GDM observed in our study included cord around the 

neck, obstructed labour, non-reassuring NST, decreased foetal 

movements, premature rupture of membrane, non-progress of 

labour, foetal distress, IUGR, APH, oligohydramnios, leaking per 

vaginum, macrosomia, and twin-twin transfusion syndrome.  

Limitation

The limitation of our study is that it was conducted at a tertiary 

care centre in Delhi, which may not adequately represent the 

diverse Indian population.  More large-scale population studies 

are required to be conducted encompassing different regions 

of India to estimate the actual prevalence rate. Our study 

highlights that the prevalence of GDM in India has gradually 

increased, from 7.1% in 2013 to 14.1% in 2022. The risk factors 

for GDM overlap significantly with those for diabetes mellitus. 

Therefore, antenatal screening for GDM is crucial for early 

diagnosis and management. Timely management of GDM can 

improve both maternal and foetal health, as well as prevent the 

development of future diabetes mellitus in women. 
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