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Abstract

Background: Prevalence of gestational diabetes mellitus (GDM) varies with different regions of the 
country, socioeconomic status, and diagnostic criteria. This study was done to obtain the prevalence rate 
of GDM and its associated risk factors, in women attending antenatal care (ANC) clinic in West Bengal.

Methodology: This is a hospital-based cross-sectional study. All women who met the inclusion criteria 
and gave informed consent were enrolled in the study. A patient information sheet containing general 
information on age, pre-pregnancy weight, socioeconomic status, education level, parity, and family history 
RI�GLDEHWHV�ZDV�¿OOHG�DIWHU�LQWHUYLHZLQJ�WKH�SDWLHQW��5HVXOWV�RI����KRXU����J�JOXFRVH�*OXFRVH�&KDOOHQJH�
Test (GCT) was noted and DIPSI criteria was used for diagnosis.

5HVXOWV��$�WRWDO�RI�����ZRPHQ�SDUWLFLSDWHG�LQ�WKH�VWXG\�DQG�*'0�ZDV�GLDJQRVHG�LQ��������ZRPHQ��2Q�
ELYDULDWH�DQDO\VLV��ULVN�IDFWRUV�IRXQG�WR�EH�VLJQL¿FDQWO\�DVVRFLDWHG�ZLWK�*'0�ZHUH�DJH��VRFLRHFRQRPLF�
status, body mass index (BMI),  family history of diabetes, and higher parity.

&RQFOXVLRQV��7KH�SUHYDOHQFH�RI�*'0�ZDV�IRXQG�WR�EH��������LQ�DQ�XUEDQ�$1&�FOLQLF�LQ�:HVW�%HQJDO��
The study obtains a prevalence rate of using DIPSI criteria in urban population and it also shows that 
family history of diabetes mellitus (DM), high BMI, higher parity, and high socioeconomic status are 
associated with higher risk of GDM. The study population being an urban one with trends towards high 
maternal age and higher socioeconomic status showed higher prevalence of risk factors and GDM than 
other studies. It brings to light how prevalence of GDM not only varies from region to region but also 
in different clinical settings owing to different patient populations. Further extensive prevalence studies 
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INTRODUCTION
Diabetes is one of the most prevalent diseases in the 
world and in recent years these prevalence rates are 
increasing. This is extremely relevant in the Indian 
scenario as the 6th edition of The World Diabetes 
Atlas estimated that over 65 million Indians are 
affected with diabetes mellitus in 2013; a 103% 
rise compared to their 2001 estimate of 32 million. 
Among these, there is a population of special 
importance, that is, women of child-bearing age, as 
hyperglycemia during pregnancy either due overt 
(pre-pregnancy) diabetes or gestational diabetes not 
RQO\�KDV�D�VLJQL¿FDQW�HIIHFW�RQ�PDWHUQDO�DQG�IHWDO�
outcome but also has a far-reaching and long-term 
effect on the lives of both mother and child.

*HVWDWLRQDO�GLDEHWHV�PHOOLWXV��*'0��LV�GH¿QHG�DV�
³DQ\�GHJUHH�RI�JOXFRVH�LQWROHUDQFH�ZLWK�RQVHW�RU�¿UVW�
UHFRJQLWLRQ�GXULQJ�SUHJQDQF\�´�7KLV�GH¿QLWLRQ�LV�DOVR�
applicable for conditions persisting after pregnancy 
and includes the possibility of unrecognized glucose 
intolerance existing before pregnancy.1

Prolonged postprandial hyperglycemia is a normal 
physiological mechanism in pregnant women in 
order to provide a steady supply of glucose to 
the fetus. There is also sustained post-prandial 
hyperinsulinemia achieved by peripheral insulin 
resistance.2,3 However, in case these pregnancy-
induced changes in glucose metabolism are 
exaggerated, gestational diabetes results.

Indians have a genetic predisposition toward 
diabetes mellitus and this also applies to gestational 
diabetes as it is seen that prevalence of gestational 
diabetes among pregnant women mirrors that of 
diabetes mellitus in the general population.4,5 The 
higher incidence of gestational diabetes among 
Indian women has been noted in several studies and 
OHG�WR�WKHLU�FODVVL¿FDWLRQ�DV�KLJK�ULVN�HWKQLF�JURXS�
for gestational diabetes mellitus.6

Risk factors of GDM include advanced maternal 
age, obesity, family history of type 2 diabetes, and 

belonging to a high-risk ethnic group.� Some studies 
have shown association of GDM with urban habitat, 
higher socioeconomic status, educational level, 
parity, and weight gain during pregnancy.8,9

Prevalence of both diabetes mellitus and gestational 
diabetes are increasing in India,10–12 which may be 
attributed to the epidemic of obesity, decreased 
physical activity, and other lifestyle changes. In India 
rates have been shown to vary from 3.8% in a study 
conducted in Kashmir to 35% in Punjab in a study in 
different settings using different criteria.13,14

It is seen that proper management of the condition 
minimizes adverse fetal outcomes15 which include 
for gestational age (LGA) fetus with predisposition to 
shoulder dystocia and cesarean delivery, and neonatal 
hypoglycemia.����

Furthermore, gestational diabetes in a pregnant 
woman also indicates a high risk of developing type 
2 diabetes after pregnancy�� and so the importance 
for postpartum and regular testing of glucose levels 
must be impressed upon these patients during their 
antenatal care (ANC) clinic visits.

The exposure of the fetus to a hyperglycemic 
uterine environment induces hyperinsulinimea in 
the fetus, leading to an increase in fetal fat cells 
contributing higher incidence of metabolic syndrome 
in children born to mothers having diabetes during 
pregnancy.18 This intergenerational effect perpetuates 
a cycle which leads to spiraling of cases of diabetes 
mellitus in the population.19

As members of this high-risk group, every 
pregnant Indian woman should ideally be screened 
for gestational diabetes as part of their ANC.20 A 
survey of 250 Indian doctors involved in the care 
of pregnant patients by International Diabetes 
Federation revealed that 86% performed universal 
screening but at different points of time and with 
different criteria. Screening practices, diagnostic 
criteria, and management protocols lack uniformity 
in Indian clinical setting.21 Different guidelines 

in different study population using uniform criteria are required to obtain true prevalence rate of GDM 
in India.

Keywords: DIPSI, prevalence, GDM, urban, eastern India
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have been prescribed by the American Diabetes 
Association(ADA),21 International Association of 
Diabetes and Pregnancy Study Group (IADPSG),22 

World Health Organization (WHO),23 and Diabetes in 
Pregnancy Study Group India (DIPSI).20 Consensus 
to as which standard test to use to diagnose GDM is 
still in discussion. In low-resource, highly populated 
and high-risk setting of India the DIPSI criteria 
provides a cost effective and logistical screening 
test.24,25 The DIPSI recommends universal screening 
E\�D�VLQJOH���J���KRXUV�JOXFRVH�FKDOOHQJH�WHVW�LQ�DQ�
Indian setting, due to the high pervasiveness of GDM 
in India and the test being effective in detecting GDM 
while being simple, economic, and feasible. The test 
is usually recommended at 24–28 weeks but recent 
studies have shown that it may be advantageous to 
VFUHHQ�LQ�WKH�¿UVW�WULPHVWHU�LWVHOI�DV�IHWDO�EHWD�FHOOV�
recognize and respond to the maternal glycemic 
level as early as 16th week of gestation.20 Women 
detected with GDM should be warned against excess 
weight gain during pregnancy and advised on an 
appropriate diet [medical nutrition therapy (MNT)] 
including calorie restricted diet for obese women 
and regular monitoring of glucose levels, preferably 
daily self monitoring, the values of which is to be 
used to assess the success of MNT and the need for 
insulin therapy.26

In the present study, women attending ANC clinic 
over a period of 2 months have been approached, 
and those who have met the inclusion criteria and 
have given consent are included in the study. Data 
is obtained from interviews, medical records, and 
anthropometric measurements. These include data 
on general medical history, the presence or absence 
of various risk factors, plasma glucose levels, height, 
etc. The prevalence of GDM and associated factors 
is calculated and risk analysis is done.

The model is used as a cross-sectional study. 
The model is cost effective as it collated and 
analyses routinely collected data to extract relevant 
information about the prevalence of gestational 
diabetes and risk factors.

Among existing studies of this nature in India, 
only few uses the DIPSI criteria although it was 
recommended in clinical practice in the Indian 

setting by various studies. Different criteria produce 
a wide variation in the prevalence rates, as baseline 
characteristics of populations differ greatly in 
different areas of India. Prevalence studies from 
several areas using uniform criteria and multi-center 
studies spanning different regions are required to 
achieve a true picture of GDM and its risk factors in 
India. These studies will help in clearer outlook in 
prevention, diagnoses, and management of GDM as 
well as policy making and keeping in mind the long-
term and inter generational implications of GDM.
OBJECTIVE: To find out the prevalence of 

Gestational Diabetes Mellitus and its risk factors in 
a cross-section of pregnant women in West Bengal

MATERIALS AND METHODS
The study was conducted over the months of July 
and August 2015 at the ANC at KPC Medical 
College, Jadavpur, Kolkata, West Bengal, after 
obtaining clearance from the Institutional Ethics 
Committee. Women attending the ANC clinic are 
approached, the study explained to them, and those 
who give informed consent are included. Exclusion 
criteria are overt diabetes, multi-fetal pregnancies, 
or any chronic illness. Participants are interviewed 
to obtain the following information: family history 
of diabetes mellitus, parity, past history of GDM, 
education level, socioeconomic status (according 
Kuppuswamy socioeconomic status scale), and 
pre-pregnancy weight and these information were 
entered in a patient information sheet for each patient. 
The height of each patient is measured and BMI 
LV�FDOFXODWHG��7KHQ��WKH�UHVXOWV�RI�WKH���J���KRXU�
glucose challenge test which is prescribed universally 
WR�SUHJQDQW�SDWLHQWV�RQ�¿UVW�YLVLW�LV�QRWHG�IURP�WKH�
SDWLHQWV¶�UHFRUGV��7KH�WHVW�LV�WDNHQ�DIWHU���GD\V�RI�
unrestricted diet and an overnight fast. The patient is 
JLYHQ���J�JOXFRVH�SRZGHU�GLVVROYHG�LQ����±���PO�
water taken over 10 min, venous blood sample is 
collected after 2 hours, and plasma glucose level is 
estimated using glucose oxidation and peroxidation 
(GOD-POD) method.

3DWLHQWV�ZLWK�UHVXOWV�RI�����PJ�GO�RU�DERYH�DUH�
diagnosed with gestational diabetes whereas those 
RI����PJ�GO�DQG�DERYH�DUH�FODVVL¿HG�DV�GHFUHDVHG�
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gestational glucose tolerance (DGGT).
7KH�GDWD�LV�DQDO\]HG�WR�¿QG�SUHYDOHQFH�UDWHV�RI�

GDM and its risk factors. Odds ratios were calculated 
using bivariate analysis. Chi-square test is done to 
test the difference between the two proportions. 
Statistical analysis was done by NCSS 2004 and 
PASS 2002 (NCSS LLC. Kaysville, Utah, USA)

RESULTS
The total sample size was 310 using DIPSI criteria 
and gestational diabetes was diagnosed in 34.19% of 
the sample. The baseline characteristics are given in 
Table 1 to 4. Only 21.29% of the women are below 
25 years of age. Most of the women are aged between 
25 and 29 years (41.29%). The mean age of those 
enrolled in the study is 28.39±4.54 years (Table1). 
The highest prevalence was among women 34–40 
years old (52.63%) and the lowest was among the 
DJH�JURXS���±���\HDUV� ���������7KH�DJH�ZLVH�
prevalence is given in Table 5

About 69.23% of women with BMI above 25 
had GDM compared to 34% in women with BMI 
below 25. Prevalence of GDM according to BMI 
FODVVL¿FDWLRQ�LV�JLYHQ�LQ�7DEOH���

Sixty-eight percent of women with family history 
of diabetes were diagnosed with GDM compared 
to 19.44% of the women with no family history 
(P<0.001).

Table 2 | Baseline characteristics of study population 
(Contd)

Education Level Count Percentage (%)

Illiterate 4 1.29 

3ULPDU\�VFKRRO�FHUWL¿FDWH 10 3.23 

0LGGOH�VFKRRO�FHUWL¿FDWH� 24 7.74 

+LJK�VFKRRO�FHUWL¿FDWH� 30 9.68 

Intermediate or post high 
diploma 

66 21.29 

Graduate or post-graduate 164 52.90 

Professional or Honors 12 3.87 

Socioeconomic status Count Percentage (%)

Upper(I) 72 23.23 

Upper middle (II) 116 37.42 

Lower middle (III) 78 25.16 

Upper lower (IV) 40 12.90 

Lower (V) 4 1.29 

Table 3 | Number and percentages of GDM cases and 
non-GDM cases as per DIPSI criteria

Plasma Glucose 
Level (gm/dl) 

Count Percentage (%) 

>=140 106 34.19 

<140 204 65.81 

Table 4 | Mean and SD of age, BMI, and plasma 
glucose level of participants

Criteria Mean Standard 
Deviation 

Highest and 
Lowest Value 
(Range) 

Mean age of 
participants

28.38 4.53 20–39 (19) 

Mean BMI of 
participants

25.52 3.55 18.5–37.5 (19) 

Mean plasma 
glucose level

129.90 27.49 84–199 (115) 

BMI: body mass index.

Table | 1 Baseline characteristics of study population

Age (in years) Number of Subjects Percentage (%)

20 to 24 66 21.29

25 to 29 128 41.29

30 to 34 78 25.16

35 to 39 38 12.26

BMI (in kgm2)

18.5–24.9 67 43.51

25–29.9 72 46.75

>=30 15 9.74

Parity

0 224 72.26

1 80 25.81

2 6 1.94

Family history 
of DM

94 30.32

BMI: body mass index; DM: diabetes mellitus.

About 36.84% of women belong to upper middle 
class and higher class and had GDM compared to 
18% of women belong to lower middle class and 
lower (P<0.05).

Twenty-one percent of women who are graduates 
and or had higher degrees are found to have GDM 
compared to 28% of women without higher degrees, 
EXW�WKLV�ZDV�IRXQG�WR�EH�VWDWLVWLFDOO\�LQVLJQL¿FDQW�

The odds ratio were highest for family history of 
DM (8.84), followed by high BMI.3 �7DEOH����
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in Ludhiana, 18.8% in Erode, 21% in Aluva, and 
an overall prevalence of 16.55%. An increasing 
trend had been seen in the prevalence of gestational 
diabetes. For example, these studies in south India 
show an increase in prevalence from 1% in 1998 to 
16.55% in 2004. This may be attributed to rise in 
obesity and higher maternal age.��±������Risk factors 
of GDM have been shown to include advanced age, 
family history of diabetes mellitus, high BMI, high 
socioeconomic status, higher education level, past 
history of GDM, and Acanthosis nigricans in various 
studies.

The DIPSI criteria have been found effective as 
well as simple by some studies but found low in 
sensitivity by others. Around 34.19% of women were 
found to have GDM which was higher compared to 
data from most other studies but is similar to the 35% 
prevalence found in Punjab using WHO 2013 criteria. 
The difference may be attributed to the baseline 
characteristics of the population as the mean age and 
BMI were higher than most other study populations 
owing to the urban setting. Most of the population 
had at least obtained a college degree (graduate) 
and belong to the upper two socioeconomic classes. 
Most of the women were found to have at least one 
risk factor (overweight, 25 or older, or having family 
history of diabetes) (286% or 92.26%) as compared 
to 39.68% risk in a rural hospital in West Bengal.

Risk of age greater than 25 is not found to be 
VWDWLVWLFDOO\�VLJQL¿FDQW�EXW�DJH�JUHDWHU�WKDQ����LV��
GDM is found to be associated with family history 
of DM, high BMI, age >30, higher parity, and high 
socioeconomic status. In this study, GDM occurred 
slightly more in less educated women but statistical 
VLJQL¿FDQFH�ZDV�QRW�SURYHQ��$�VWXG\�FDUULHG�RXW�LQ�
Italy showed high levels of maternal education were 
found to be associated with reduced risks of GDM 
as compared to less educated women. The study 
shows that risk of GDM increases with age as also 
seen in previous studies. The study shows higher pre 
pregnancy BMI to be associated with increased risk 
of GDM. Higher socioeconomic status was observed 
to be associated with higher GDM prevalence which 
may be attributed to a trend towards higher maternal 

Table 5 | Prevalence of GDM in various age groups

Age Group (Years) GDM Count (%) 

19 to 24 18 (27.27) 

24 to 29 38 (29.68) 

29 to 34 30 (38.46) 

34 to 39 20 (52.63

Table 6 |  Prevalence of GDM in various BMI 
FODVVL¿FDWLRQ�JURXSV

BMI (kg/m2) GDM Count (%) 

Normal weight 18.5–24.9 34 (25.37) 

Overweight 25–29.9 58 (39.72) 

Obese>=30 14 (46.6)

BMI: body mass index, GDM: gestational diabetes mellitus

Table 7 | Odds ratio of risk factors associated with 
GDM (bivariate analysis)

Number 
with 
GDM 

% 
with 
GDM 

Odds 
Ratio 
(OR)

95% CI 
for OR 

P Value 

Age>=30 50 16.12 1.77 (1.1, 
2.86) 

<0.05 

BMI>=25 72 23.22 3 (1.87, 
4.82) 

<0.01 

Parity>=1 40 12.90 2.08 (1.25, 
3.47) 

<0.01 

SES> 
= upper 
middle 
class 

8 2.5 2.63 (1.17, 
5.87) 

<0.05 

Family 
history of 
DM

64 20.64 8.84 (5.1, 
15.31) 

<0.001 

BMI: body mass index, GDM: gestational diabetes mellitus. 
SES=Socio Economic Status

DISCUSSION
Prevalence of GDM is found to vary according to 
region of study and screening criteria used. In 2005-
2006, Seshiah found the prevalence rates in Tamil 
1DGX�WR�EH�������IRU�ZRPHQ�LQ�XUEDQ��������IRU�
women in semi-urban, and 9.9% for women in rural 
areas. A study conducted among rural women in 
-DPPX�VKRZHG�D�SUHYDOHQFH�RI������,Q�D�PXOWLFLW\�
survey conducted in 2002–2003 by the single step 
��J�JOXFRVH���KRXU�2*77�DQG�WKH�SUHYDOHQFH�RI�
GDM was found to be 12% in Bangalore, 15% in 
7KLUXYDQDQWKDSXUDP�������LQ�&KHQQDL��������
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age, less physical activity, or higher BMI. GDM was 
found to be less prevalent in primipara women than 
women with higher parity. Family history of diabetes 
PHOOLWXV�VKRZHG�D�VLJQL¿FDQW�DVVRFLDWLRQ�ZLWK�KLJKHU�
risk of GDM as has been seen in other studies.�� 
Analytical studies in different study populations are 
required to truly delineate the risk factors and their 
degree of association.

CONCLUSION
The study obtains a prevalence rate of using DIPSI 
criteria in urban population and it also shows that 
family history of DM, high BMI, higher parity, and 
high socioeconomic status are associated with higher 
risk of GDM. The study population being an urban 
one with trends towards high maternal age and higher 
socioeconomic status showed higher prevalence of 
risk factors and GDM than other studies. It brings 
to light how prevalence of GDM not only varies 
from region to region but also in different clinical 
settings owing to different patient populations. 
Further extensive prevalence studies in different 
study population using uniform criteria are required 
to obtain true prevalence rate of GDM in India.
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