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ABSTRACT

Background: Gestational diabetes mellitus (GDM) is carbohydrate intolerance at the onset of pregnancy which
induces pathological short term or long term outcomes for both mother and baby. The aim of the present study was to
know the prevalence of GDM in pregnant women who were attending the antenatal care (ANC) center at a tertiary
care hospital in Kolar, Karnataka, India.

Methods: This prospective study was conducted in Department of Obstetrics and Gynecology, Sri Devaraj Urs
Medical College, a constituent of Sri Devaraj Urs Academy of Higher Education and Research, Kolar, Karnataka,
India. The duration of the study was two months. In this study, 108 pregnant women above 24 weeks of gestation
were screened for GDM by oral glucose tolerance test. Fasting 2 milli liter blood was collected and were given 75
grams of glucose in 200 milli liters of water and asked to drink within 5 minutes. Again 2 milli liters venous blood
was collected after 1 hour and 2 hours from all participants. Plasma sample was used for the estimation of glucose by
glucose oxidase and peroxidase (GOD-POD) method.

Results: Out of 108, 12 women (11.1%) were diagnosed with GDM. The prevalence rate was higher in the age group
of 26-30 years (41.6%). Among 12 diabetic women, five (47.2%) exercised regularly and seven (58.3%) did not
doing exercise. Out of 12 GDM subjects, eight of them had family history of diabetes in first degree relatives; among
which one was hypertensive and five were suffering from thyroid problems.

Conclusions: In the present study, the prevalence of GDM was found to be 11.1%. Prevalence of GDM might be
influenced by increasing age, pre pregnancy weight, family history of diabetes, past history of pregnancy
complications, status of literacy and exercise.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is carbohydrate
intolerance at the onset of pregnancy which induces
pathological short term or long term outcomes for both
mother and baby irrespective of the treatment with diet or
insulin.! GDM is multi factorial and can be influenced by
obesity,  family  history, infertility  treatment,

polyhydramnios, recurrent urinary tract infection, history
of still birth, prematurity, preeclampsia and genetic
factors with certain polymorphisms notably TC7L2.23
Older maternal age, decrease in physical activity and
adaptation of modern lifestyle in developing countries are
also factors that can contribute to GDM.*® Pregnant
women with GDM are at increased risk for future
diabetes, pregnancy complications viz. abortion, pre-term
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labour and hydrammnios along with fetal complications
viz. macrosomia, neural tube defects and cardiac
anomalies.®

Prevalence of GDM is expected to increase exponentially
from 171 million in (2000) to 366 million (2030)
globally.® In India, recent data showed 16.55% of GDM
prevalence.” GDM prevalence is different in different
ethnicities and it was found to be high in African, Indian
and Hispanic women.® Women who live in urban areas
are more prone to GDM than those live in rural areas;
obese women are more prone to have GDM globally.
Women who have had GDM during first pregnancy are at
high risk of developing GDM in their subsequent
pregnhancies and prevalence will be more in older
women.*% Incidence of pre GDM and GDM may further
complicate lead to complications viz. hypertension, renal
diseases, thyroid dysfunction, eclampsia, fetal central
nervous system (CNS) malformation, and fetal
demise. 112

Screening of asymptomatic GDM should be done after 24
weeks of gestation as pathophysiology of the disease i.e.
resistance to insulin will be seen from second trimester.
The American Diabetes Association (ADA) recommends
2 step procedure for screening and diagnosis of GDM in
selective population based on Carpenter and Coustan
criteria for diagnosis of GDM; pregnant women with
severe obesity, strong family history, previous GDM.
Pregnant who fulfil criteria would be low risk and require
no screening: less than 25 years, no family history of
diabetes, normal pre-pregnancy weight and no history of
poor obstetric outcome. Royal Australian and New
Zealand College of obstetrics and gynecologists
(RANZCOG) recommend universal screening for GDM.
Screening of GDM is of 2 strategies; one step approach in
which GDM is diagnosed by diagnostic Oral Glucose
Tolerance Test (OGTT) without prior plasma or serum
glucose screen. Second strategy is a two-step approach
which is done by a diagnostic OGTT when first step is
positive,”13-16

During the last 4-8 gestational period, there may be
chance of intrauterine fetal death due to higher levels of
fasting glucose (>105 mg/dL or >5.8 mmol).GDM may
associate with maternal hypertension and fetal growth
disorders. The child born to a GDM woman is at
increased jeopardy of obesity, diabetes in late
adolescence and young adulthood and glucose
intolerance.

Knowledge about GDM among mothers can help to
decrease the birth complications and pathological
outcomes. Findings from Carolan, Heather and Steele and
Poth and Carolan showed that lack of appropriate
knowledge about lifestyle and diet to prevent GDM
contributes greatly to birth outcomes. Hence, the
following study was taken up to know the prevalence and
the associated risk factors for GDM in a tertiary care
hospital.
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METHODS

This prospective study was carried out at Department of
Obstetrics and Gynecology, Sri Devaraj Urs Medical
College, a constituent of Sri Devaraj Urs Academy of
Higher Education, Kolar, Karnataka, India between July
2016 and September 2016. The work has been carried out
on Indian Council of Medical Research (ICMR) Short
Term Studentship (STS) programme. A total of 108
pregnant women who visiting the Department of
Obstetrics and Gynecology for regular checkups were
included in the study. Age of the study subjects was 15-
31 years. Pregnant women above 24 weeks of gestation
i.e. in their 2nd and 3rd trimester were included in the
study; pregnant women who are diagnosed previously
with type 2 diabetes mellitus were excluded. The study
was approved by institutional ethical committee
(DMC/KLR/UDOME /IEC/127/2015-16). Blood samples
for diagnosis of GDM were collected from 108 pregnant
women above 24 weeks of gestation age after informed
consent and history was documented in semi constructed
proforma.

Under aseptic conditions, 2 ml fasting blood samples
were collected from 108 pregnant women from
antecubital vein in resting condition into sodium fluoride
tubes. All the participants were given 75 g of glucose in
200 mL of water and asked to drink during within 5
minutes intervals. Again venous blood was collected after
1 hour and 2 hour from all participants. Samples were
centrifuges at 4000rpm for 10 minutes. Plasma sample
was used for the estimation of glucose by glucose oxidase
and peroxidase (GOD-POD) method in vitros FS 5.1 Dry
chemistry autoanalyzer immediately.Diagnosis of GDM
was done based on ADA criteria. Normal value for
fasting glucose level is > 92 mg/dL, for 1sthr sample is
180 mg/dL and for 2" hour is > 153 mg/dL. Values
obtained above the given range are considered abnormal.
Any one abnormal value is considered as indicative of
GDM.

Statistical analysis

The values were entered into excel form. Statistical
analysis was performed by using institutional licensed
version of IBM SPSS 20. This data includes comparison
between GDM and the other risk factors. These factors
were then statically analyzed by chi square test and the
others by odds ratio.

RESULTS

In the present study, total number of pregnant women
recruited was 108; baseline characteristics were shown in
Table 1. Chi square and odds ratio (p values) of
determinants were taken into consideration in the present
study and were given in Table 2. GDM was diagnosed in
12 participants out of 108 (11.1%) which was represented
in Figure 1. The Chi square value was 98.11 and it was
statistically significant (p=0.01).
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Table 1: Baseline characteristics of the participants.

15-20

20-25

26-30

31-35

Physical activity

No

Yes

Family history of dm
No

Yes

Education

Iliterate

Primary education
Secondary education
PUC

Graduate

Post graduate

14 (12.9 %)
51 (47.2%)
31 (28.7%)
21 (19.4%)

66 (61.1%)
42 (38.8%)

67 (62.03%)
41 (37.9%)

5 (4.62%)
3 (2.77%)
33(30.55%)
38 (35.1%)
24 (22.2%)
5 (4.62%)
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Out of 108 participants; 47.2% women were between the
age group of 20 to 25 years and majority of their
education was 12" standard. About 61.1% women were
not doing any physical activity and 38.8% were doing
regular physical activities. Around 75% of the
participants were from rural background and most of their
education level is low. Higher prevalence of GDM was
seen in women with secondary education (41%) and PUC
(25%). Only 25% illiterate women and 25% postgraduate
women were GDM positive. The percentage of GDM in
graduates was 9%.

The highest number of participants was in the age group
of 20- 25 years (42.2%).The prevalence rate was high in
the age group of 26-30 years (41.6%) followed by women
in age group of 20-25 years (33.3%) compared to women
aged between 15-20 years and 31-35 years (25%). The
Chi-square value is 5.44 and the p value was 0.14. We
also correlated GDM with age, but there was no
significant relationship between GDM and age
statistically.

Table 2: Chi square and Odds ratio (p values) of determinants of the present study.

Age (years) Yes No

15-20 14 0 14

20-25 Bl 4 47

26-30 31 5 26

31-35 12 3 9

Blood glucose level

Normal 96

Positive 12

Physical activity

Yes 66 7 59

No 42 5 37

Family history

Yes 41 8 33

No 67 4 63
o mepet e
o prceait we

Figure 1: Frequency of diabetes in Kolar population.
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Figure 2: Relation between the physical activity
and GDM.
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Among 12 GDM women, 5 (41.6%) were doing regular
exercise and 7 (58.4%) were not doing exercise. In
present study, it was documented that GDM was more
prevalent in women who were not exercising (Figure 2).

abortion -
m GDM
i 10 20 30 40

Figure 3: Relation between GDM and
previous pregnancies.

Even though odds ratio (1.39) and p value (0.83) were not
statically significant, GDM was prevalent in women who
were not on exercise. In the present study, out of 12
diabetic women, three women with history of a preterm
delivery, one woman with history of abortion and 2
women with history of still births were documented
(Figure 3).

The participants were asked about the awareness of GDM
and the consequences thereafter or its effects. Only 48
people out of 108 were aware of this (Figure 4).

30 nGDM
= non GOM

o yes

Figure 4: Relation between GDM and awareness of
the participants about GDM.

Family history of the participants was taken into
consideration. In the present study, out of 12, 8 pregnant
women had family history of diabetes in first degree
relatives. The odds ratio was 3.81 and was statistically
significant (p=0.03) (Figure 5). Out of 12, only one was
hypertensive and 5 were suffering from thyroid problems.
No other significant problems were noted among the
participants.
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DISCUSSION

GDM in pregnant women is multi factorial can cause
increased risk for future diabetes, pregnancy
complications viz., abortion, pre-term labour and
hydrammnios along with fetal complications viz.,
macrosomia, neural tube defects and cardiac anomalies.

In the present study, prevalence of GDM in Kolar was
documented as 11.11%; prevalence of GDM across the
country was reported to be 16.5% with an increase from
2% to 7.6%.5 It is hypothecated that GDM cases will be
increasing exponentially to 101.2 million by 2030. In a
random survey during 2002 to 2003, prevalence of GDM
in major cities were reported as Aluva (21%), Erode
(18.8%), Ludhiana (17.5%), Chennai (16.2%),
Thiruvananthapuram (15%) and Bengaluru (12%). In
India, out of 65 million diabetes and 77 million pre-
diabetes, approximately 45% are women. It is estimated
that about 4 million women are affected by GDM in India
at any given point of time.'” Community based study in
Tamilnaduduring 2008 reported that prevalence of GDM
in urban population was 17.8%, semi urban population
was 13.8% and rural population was 9.9%. The
geographical differences in prevalence have been
attributed due to differences in age and/or socioeconomic
status of pregnant women in this regions.

Maternal monitoring is one of the therapeutic strategies
during pregnancy. Everyday blood glucose monitoring of
self is the best choice or monitoring of postprandial
glucose levels when women are under insulin treatment is
superior to pre-prandial. In GDM, ketone monitoring in
urine may be useful but not the urine glucose.
Ultrasonography will assess the asymmetric fetal growth,
in particular, in early third trimester that can benefit
maternal insulin therapy.

In the present study, prevalence of GDM in women above
25 years was 66.6%. In a study conducted in Kollam
district showed prevalence of GDM in women above 25
years was 75%. Thus there is a significant relationship
between age and prevalence of GDM. Our study revealed
that women with lesser extent of education are prone to
get GDM and prevalence of GDM will be high in these
pregnant women. Because of awareness about GDM and
its consequences in educated women might be the reason
for less prevalence of GDM.A study conducted by Rajput
et al at Haryana during the year 2008, there was increased
prevalence of GDM has been reported in educated
women.*®

In the present study, out of 66 pregnant women who were
not doing regular exercise a part from household
activities, 7 women were diagnosed for GDM with a
prevalence rate of 10%. Out of 42 pregnant women who
were on regular exercise along with household activities
5 were diagnosed for GDM with a prevalence rate of
11.9%. In a pilot study done to know the relationship
between prevalence of GDM with regular exercise
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reported that 18% of pregnant women who were not on
regular exercise were GDM positive. Even though there
was no significant statistical relation between prevalence
of GDM with regular exercise, the prevalence of GDM
will be high in pregnant women who do not do regular
exercise.?

In the present study, prevalence of GDM was equal in
pregnant women who had history of full term deliveries
and pre term deliveries. The pregnant women who had
absorption showed 80% prevalence for GDM. In a study
conducted in south India during 2005 was reported that
among 7 pregnant women who were diagnosed for GDM
6 pregnant women had history of miscarriage out of 980
participants.?* The pregnant women with family history
of diabetes in first degree relatives were 3.8 times prone
to get GDM when compared to the women who do not
have family history in this study. Diabetes can be
transmitted through genetic factors from generations to
generations might be the reason for the high prevalence
of GDM in pregnant women with significant family
history. Only 5.5% women had other complications viz.,
thyroid problems and hypertension were diagnosed for
GDM in the present study. Annual test for diabetes,
individual exercise/physical activity, lifestyle
modifications, looking after normal body weight are
some of the long-term therapeutic concerns. If the
patients develop symptoms of hyperglycemia, education
of keeping optimal glycemic guideline, seeking medical
attention are essential for the start of subsequent
pregnancies.

CONCLUSION

The present study reported the prevalence of GDM was
11.1% in a tertiary care hospital, Kolar, Karnataka.
Prevalence of GDM might be influenced by increasing
age, high pre pregnancy weight, family history of
diabetes, past history of maternal complications and other
health complications and status of exercise. Large
prospective studies recommended.
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