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ABSTRACT
Background: Gestational diabetes is essentially the development of diabetes in pregnancy with a return to normal
glucose tolerance after delivery. Objective of the study was to know incidence and risk factors of gestational diabetes
in Karnataka Institute of Medical Sciences, Hubli.
Methods: This prospective study conducted in KIMS Hubli, for a period of one year from October 2009 to November
2010, in all pregnant women attending OPD of OBG Department. The number of cases included in the study was 200.
Results: Incidence of GDM was found to be 3.5% in the 200 patients studied. Patients were in the age group 18-36
yrs. There was increasing in the incidence after 25 yrs. There is gradual increase in prevalence of GCT positive case
with increasing age. 60% of the patients had risk factors. Risk factors of importance were positive family history
40%, BMI>27 was 37.5%.
Conclusions: Gestational diabetes mellitus can be present in patients without risk factors. Hence the need for
universal screening. Glucose challenge test with 75g glucose at 2 hours is highly sensitive in detecting GDM.
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INTRODUCTION
Virtually all new cases of diabetes in pregnancy are a
transient form of type II diabetes. A small proportion of
cases of de novo diabetes are found to persist after
pregnancy. Most of these are type H DM. However rarely
Type I DM will arise during pregnancy simply as a
matter of coincidence.1
Pregnancy is considered to be a diabetogenic state
characterized by exaggerated rate and amount of insulin
release, associated with decreased sensitivity to insulin at
cellular levels. Hormones like estrogen, progesterone,
human placental lactogen, cortisol and growth hormone
are anti insulinogenic. These hormones increase in mid
pregnancy period and cause abnormal glucose tolerance
in some women rendering them prone for gestational
diabetes.2 Women with a history of GDM are at increased
risk of future diabetes, predominately type 2 diabetes, as

are their children. The importance of GDM is that two
generations are at risk of developing diabetes in the
future .Besides any abnormal glucose tolerance during
pregnancy also has adverse fetal outcome.3
Increasing maternal carbohydrate intolerance in pregnant
without GDM is associated with a graded increase in
adverse maternal and fetal outcomes.4 It is important to
identify a pregnant woman with gestational diabetes
mellitus because GDM is associated with significant
metabolic alterations, increased perinatal mortality and
morbidity, maternal morbidity and exaggerated long tenn
morbidity among the mothers and their offspring.5
Universal screening of all pregnant women for GDM has
been endorsed by both the American Diabetes
Association Position Statement and by the First, Second,
third international workshop conferences on GDM.6-8
American College of Obstetricians and Gynecologists
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(ACOG) have emphasized on selective screening.9 The
Fourth International Workshop conference in Gestational
diabetes also endorsed on selective screening.10
Compared with selective screening, universal screening
for GDM detects more cases and improves maternal and
offspring prognosis.11 In the Indian context, screening is
essential in all pregnant women as the Indian women
have an eleven fold increased risk of developing glucose
intolerance during pregnancy compared to Caucasian
women.12 Another area of concern is that among ethnic
groups in South Asian countries, the Indian women have
the highest frequency of GDM.13
The prevalence of gestational diabetes in India in 1980
was 2% only, in 1990 it was 7% and in 2000 it was
16.55%. This diabetic explosion is mainly due to obesity
pandemic which is attributed to sedentary life style and
diet changes. Indians have an 11 fold risk of developing
diabetes mellitus during pregnancy.14
In the ensuring half decade there have been plenty of
research papers and GDM has been proved as a disease
entity. But there is a lot of controversy regarding many
aspects of GDM. Important being type of screening,
whether universal or selective, which screening tests and
diagnostic test to follow, about ideal cut off levels,
whether to treat or not, how to treat best so on and so
forth. Unfortunately there is no universally accepted gold
standard for diagnosis of GDM and the commonly
utilized methods and threshold criteria for diagnosis of
GDM in themselves give different results. The pandemic
of diabetes and its related complications continues
unabated in spite of strides which have been made in the
understanding of diabetes and the availability of new
therapeutic interventions. If one is to put in place
initiations which are preventive in nature, the women
with a history of GDM as well as offspring exposed to
maternal diabetes in utero should be a major concern.
That too Indian data on GDM is scant and does not give
the actual picture. India falls under high risk group and
with the advent of western life style, incidence of type II
DM is raising steeply. The number of women with GDM
is also raising, hence the need for this study. Hence an
attempt is made to evaluate to know Incidence and risk
factors of gestational diabetes in Karnataka Institute of
Medical Sciences, Hubli. The need for universal
screening and outcome of pregnancy in those with
borderline values, mode of treatment.
METHODS
This was a prospective study conducted in KIMS Hubli,
for a period of one year from October 2009 to November
2010, in all pregnant women attending OPD of OBG
Department. The number of cases included in the study
was 200. Pregnant women attending antenatal OPD with
gestational age between 24-28 weeks were included in
the study and pregnant women diagnosed with diabetes

prior to pregnancy i.e. pre-gestational diabetes were
excluded from the study.
200 pregnant women attending the OPD underwent
detailed clinical examination as per proforma,
irrespective of presence or absence of risk factors. 75
grams of glucose was dissolved in 300 ml of water and
the patient was asked to drink it over a five minute
period, irrespective of time of the day and her last meal.
After 2 hours of ingestion of glucose, venous blood was
drawn. The plasma glucose was estimated by glucose
oxidation and peroxidation (GOD-POD) method by EcoPak glucose kit.
Glucose oxidase (GOD) converts glucose to ghiconie
acid. Hydrogen peroxide formed in this reaction, in the
presence of peroxidase (POD), oxidatively couples with
4-aminoantipyrine and phenol to produce red
quinoneimine dye. This dye has absorbance maximum at
505 nm (500-550nm).The intensity of the color complex
is directly proportional to the concentration of glucose in
the specimen.
If plasma glucose value was>140mg/d1, the screening
was considered as positive. Patients with GCT value of
200mg/dl or more were directly diagnosed as GDM
without the need for OGTT. The GCT positive patients
underwent diagnostic OGTT, by 100gm of glucose.
Three days prior to OGTT test, patients were asked to
take normal unrestricted diet. After overnight fasting of
8-14 hours, a fasting blood sample was drawn, following
which 100gm of glucose dissolved in 300-400m1 of
water was given orally. Thereafter venous glucose plasma
levels were assessed hourly for three hours. Patients were
diagnosed as GDM by Carpentar and Coustan values.
Those diagnosed as GDM were admitted, evaluated,
treated and followed till delivery and also after
puerperium. Maternal and perinatal outcomes were
studied.
Statistical analysis
Data was entered in Microsoft excel, graphs were drawn
using Microsoft and Microsoft excel. Data was analysed
using SPSS software version. Statistical tests like Fischer
exact test was used.
RESULTS
A prospective study was carried on pregnant women with
24 - 28 weeks gestation over a period of one year October
2009 September 2010. Data collected is presented here.
Acceptability: Among the 200 patients there were no
incidence of adverse effects of nausea and vomiting. All
the patients accepted the test readily (Table 1).
Characteristics of positive screen are as follows: There is
gradual increase in prevalence of GCT positive case with
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increasing age. P<0.05 was statistically significant in the
age >30 years was seen Table 2.
Table 1: Distribution of cases according to GCT and
OGIT.

GCT

Positive
Negative
Total

OGTT
Positive
7 (a)
0 (c)
7

Negative
3 (b)
190 (d)
193

Total
10
190
200

Sensitivity = a/a+c x100; 7/74*100 = 100%
Specificity = b/b+d x 100; 190/193 x 100 = 98.44%
Positive predictive value = a/(a+b) x100; = (7/10) * 100
= 70%
Negative predictive value =d/(c+d) x 100; = (190/190) *
100= 100%
Table 2: Age distribution of GCT positive case.
Age
<20
21 to 24
25 to 29
30 to 34
>35

No. of cases
27
92
62
13
6

%
13.5
46
31
6.5
3

GCT+ve
0
3
4
3
0

%
0
3.3
6.5
23.1
0

Table 3: BMI distribution of GCT positive cases.
BMO
<20
21 to 24
25 to 29
30 to 34
>35

No. of
patients
28
138
32
1
1

%

GCT+ve

%

14
70
15
0.5
0.5

1
3
5
0
1

3.57
2.17
15.63
0.00
100.00

Table 4: Distribution of GCT positive cases according
to risk factor.
Risk factors

Total

GCT
+ve

%

Age>30 years
Family H/o
Previous loss
PCOS
Twin
BMI>27

19
10
9
1
2
8

3
4
1
4

15.7
40
11.11
50

Fischer
exact
test P value
<0.05
<0.05
>0.05
NA
NA
<0.05

Incidence of GDM was found to be 3.5% in the 200
patients studied. Patients were in the age group 18-36
years. There was increasing in the incidence after 25
years Table 3. 60% of the patients had risk factors. Risk
factors of importance were positive family history 40%,
BMI > 27 was 37.5% Table 4, 5.

Table 5: Percentage of GCT positive cases with and
without risk factors.
Risk factors
With risk factors
Without risk factors
Total

No of cases
6
4
10

Percentage
60
40
100

GCT was positive in 10 cases, of which 70% were OGTT
positive. Fischer exact p-value<0.05 is statistically
significant in risk factors like age >30 years, family h/o
and BMI>27. GCT was positive in 40% of cases without
the risk factors. Therefore universal screening is needed.
DISCUSSION
Gestational diabetes mellitus is a Carbohydrate
intolerance of variable severity with the onset or first
recognition during the present pregnancy”. GDM is
associated with important prenatal and long term health
risks and many of the risks increases in relation to the
severity of maternal hyperglycemia.
Green et al showed that incidence of GDM was
significantly greater for Chinese (7.3%) and Hispanic
(4.2%) women than for blacks.15 Ferrara et al also
showed the incidence at 7.5% in Asians, 5.6% in
Hispanics, 4%, African American.16 Engelgau et al
reported that whilst GDM complicates about 5% of all
pregnancies, but the rate of occurrence can range up to
14% depending on the population subgroup.
The incidence of diabetes in the world at large and in
India in particular is on the raise. Indian population is
ethnically prone to high prevalence of type II DM. In
such population, incidence of GDM is also high.17
Incidence of GDM ranges from 0.2%- 12% depending on
the population studied. In Indian context our women have
11 fold increase in rate of developing GDM. ADA
noticed that 7% of all pregnancies are complicated by
GDM and in our study the incidence is 3.5%.
The specificity of the test was 100% in Anjalakshi et al
and also in our study, so were the sensitivity test with
75grams glucose.12 The positive predictive value was
high compared to Carpenter and Coustan’s study
indicating that screening with 75 grams glucose is a more
sensitive test in detecting GDM.
Sheshiah et al report from their study that using 75 g
glucose at 2h plasma glucose >140mg/d1 as one step
procedure is simple and economical, particularly for the
countries ethnically prone to high prevalence of GDM. 18
Anjalakshi et al in their study of 800 pregnant women
diagnosed as GDM by 75g GCT glucose, irrespective of
the last meal timings, found no statistically significant
difference (p>0.005) between the plasma glucose levels
of GCT and WHO OTT performed in the GDM and the
normal glucose tolerance pregnant women.19
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Esakoff et al also examined if the screening criteria
should be modified depending on the ethnicity of the
subject being tested.20 Bonomo et al recommended the
threshold of 140mg/d1 as a cut off point for screening
GDM, as the lower threshold values are associated with
high false positive rate, increasing the economic burden.
Taking 140mg/d1 as a cutoff point, only 14% require
OGTT whereas, 23% require OGTT with 130mg/d1 as a
cutoff point.21 If the prevalence of GDM is high in a
particular population group, a cutoff point of 130mg/d1 is
a reasonable threshold level. And a higher false positive
rate is also acceptable.
Established risk factors for GDM are advanced maternal
age, obesity and family history of diabetes. Sheshialin et
al noted increase in the prevalence of GDM in their study
and attributed it to increased BMI, as high maternal
weight is associated with a substantially higher risk of
GDM.22

should be adopted instead of >35 years or 40 years as a
risk factor for the development of GDM.
CONCLUSION
Gestational Diabetes Mellitus can be present in patients
without risk factors. Hence the need for universal
screening. Glucose challenge test with 75g glucose at 2
hours is highly sensitive in detecting GDM. For universal
screening, single OGTT with 75g glucose load and
diagnosing women with 2hr PPG >140mg/d1 as GDM.
This method recommended by WHO serves both as a one
step screening and diagnostic procedure and is easy to
perform besides being economical. Timely intervention
with diet, insulin therapy, patient education and team
approach for the treatment improves the outcome of
pregnancy.
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Solomon et al study showed advance maternal age,
family history of diabetes mellitus, non-white ethnicity,
higher BMI, weight gain in early adulthood and cigarette
smoking predicts increased GDM risk and this
observations facilitate the identification of women at
particular risk for GDM and suggests potential strategies
for reducing the risk even before a women becomes
pregnant such as avoiding substantial weight gain and
smoking.24

2.

Maternal age is an established risk factor for gestational
diabetes mellitus (GDM), but there is no consensus on the
age above which there is significantly increased risk of
GDM. In the literature, the lowest cut off is >25 years, as
recommended by the American Diabetes Association.
Though the incidence in different age groups varies, in all
studies, there is an increase in incidence of GDM as the
age advances.
Terence et al finding indicates that the risk of GDM
becomes significantly and progressively increased from
25 years onwards.25 This supports the American Diabetes
Association recommendation on the use of age >25 years
as the cutoff for screening and the observation that
maternal age >25 years is the factor most predictive of
GDM. In clinical practice, maternal age of >25 years
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