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Abstract

Background: Gestational Diabetes Mellitus (GDM) is the most common metabolic
complications of pregnancy, and causes fetal mortality and morbidity. Therefore, early
diagnosis of GDM is necessary to reduce maternal and fetal morbidity and to help
prevent or delay the onset of type 2 diabetes

Objective: This prospective study was carried out to determine the incidence of GDM
in Yazd and to assess the effect of various contributing factors.

Materials and Methods: One thousand and seventy one pregnant women were
screened for GDM at 24-28 weeks. Initial screening was done by a glucose challenge
test with 50 g glucose. If the 1-hour blood glucose level exceeded 130 mg/dl, then a 3-
hour oral glucose tolerance test (OGTT) with 100g glucose was performed and
diagnosis was established according to American Diabetes Association criteria.

Results: Three hundred and forty two (31.9%) women had an abnormal screening test
and proceeded to oral glucose tolerance testing. The overall incidence of GDM was
10.2% (n=110). Seventy six of subjects (7.1%) have one abnormal OGTT. There was a
significant association between incidence of GDM and age, familial history of diabetes,
BMI before pregnancy, parity, history of GDM, macrosomic baby, still birth during
previous pregnancies and systolic and diastolic blood pressure.

Conclusion: According to high incidence of GDM in our area we recommend screening
for GDM in all pregnant women and modification of contributing factors in high risk
women.

Key words: Gestational diabetes mellitus, Glucose Challenge Test, Oral Glucose Tolerance Test.

Introduction

Gestational diabetes mellitus (GDM) is a state
of glucose intolerance with the onset or first
recognition occurring during pregnancy (1, 2). It
shows the most common metabolic complications
of pregnancy, and fetal mortality and morbidity
(1).Therefore, early diagnosis of GDM is
necessary to reduce maternal and fetal morbidity
and to help to prevent or delay the onset of type 2
diabetes (3).
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GDM causes significant and often potentially
maternal and fetal complications including
preeclampsia, polyhydramnios, fetal
macrosomia, birth trauma, perative delivery,
neonatal metabolic complications and perinatal
death. Development of obesity and diabetes in
offspring during childhood and later development
of diabetes mellitus in the mother are also related
with GDM. Therefore, accurate screening and
early diagnosis of this condition is very important
to allow timely intervention in order to make
certain a satisfactory pregnancy outcome (4). The
GDM incidence, as reported in different studies,
varies between 1% and 14% (5), and it is
estimated that 90% of all pregnancies associated
with diabetes are due to GDM. The differences in
the incidence of GDM reported in studies are
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related to different ethnic and racial characteristics
as the screening protocols and diagnostic criteria
used by the researchers in question. Therefore, the
present study was conducted to determine the
incidence and risk factors of GDM in our
population.

Material and methods

A cohort study on 1071 Iranian pregnant
women was performed from 2007 to 2009. This
study was approved by the Shahid Sadoughi
University of Medical Science Ethical
Committees. The participants were recruited from
two prenatal clinics in Yazd, after obtaining
informed consent for the scientific use of the data.
Women with diabetes before pregnancy were not
included in the study. From their medical records,
information was obtained including maternal age,
parity, gestational age, height, pre-pregnancy
weight, systolic and diastolic blood pressure at the
first prenatal visit, and reproductive and medical
histories which were entered in analysis of the
data as covariates. BMI was calculated by
dividing the weight before pregnancy in kilograms
by the height in meters squared. For all pregnant
women universal screening with a 50 g oral
glucose challenge test (OGCT) was done between
24-28 weeks of gestation. But, when risk factors
such as positive family history of diabetes, age
more than 30 years, obesity (BMI >30 kg/m2),
previous history of GDM, and history of
macrosomia were present; OGCT was done at the
14th and18th week of gestation. In the latter
group, when the GCT result was negative (GCT
<130), another GCT was performed at 24-28"
weeks of gestation. Women, who have one
abnormal OGTT value on the 3-hours OGTT,
retest on 32 weeks of gestation by 100g OGTT.
The study protocol was according to the
recommendations for universal screening by the
Fifth International Workshop Conference on
Gestational Diabetes (1). One hour blood Glucose
value <130 mg/dl was used as the cut-off value of
the screening test irrespective of pregnancy age.
Each participant was interviewed and maternal
age, gestational age, reproductive and medical
histories, history of fetal macrosomia (birth
weight >4000g), outcome of previous pregnancy,
and family history of diabetes, history of poly
cystic ovarian syndrome (PCO), and history of
cesarean section were considered. In all subjects,
weight and height were measured on the screening
day, while pre-pregnancy weight was asked from
each woman. The gestational age was estimated
by last menstrual period, confirmed or corrected
by ultrasonography. At first all the participants

were screened for GDM using an initial screening
by measuring the serum glucose concentration 1h
after a 50g OGCT. Then a diagnostic OGTT was
performed on that subset of women exceeding the
glucose threshold value on the GCT (130 mg/dl).
In all women with positive GCT a 3-h OGTT with
100-g glucose was performed. The results
interpreted according to the Carpenter and
Coustan criteria (5) for GDM. The OGTT was
performed after an overnight fast of 8 to 14 h
while subject was on an unrestricted diet and
unlimited physical activity for at least 3 days.
Two or more of the venous plasma concentrations
must be met or exceeded for a positive diagnosis
(normal values: 0 h <95 mg/dl, 1 h<180 mg/dI, 2
h <155 mg/dl and 3 h <140 mg/dl). Women with
one abnormal OGTT were classified in the
impaired glucose tolerance (IGT) group (1).
Women who did not have GDM were followed up
monthly until delivery.

Statistical analysis

The incidence of GDM was calculated in all
pregnant women. Data were presented as a
percentage or mean + SD. The t-test was carried
out to test the difference between two groups. To
assess the independent effect of each individual
risk factor attributed to GDM multiple logistic
regression were applied. Relative risk with a 95%
confidence interval (CI) was calculated.

Results

During the study period, GCT was performed
on a total 1071 pregnant women. Mean age of
these women was 27+6.7 years and mean of
gestational age was 24.5+7.2 weeks. A positive
history of diabetes in first degree relatives was
31%. Mean of pre pregnancy BMI was 28.5 + 4.3.
Table | shows clinical characteristics of women.
Incidence of GDM and IGT were 10.2% and 7.1%
respectively. Among the 1071 studied pregnant
women, 125 (11.5%) did not complete GTT and
10.6% of subjects with positive GCT had normal
OGTT. From the remaining subjects, 110 cases of
GDM diagnosed. GCT was performed early in
pregnancy (less than 28 week of gestation) in 247
women, while in 251 women it was performed
later than the 28th week of gestation and in 573
women between the 24-28 weeks. The mean time
of GCT was 24.34+7.02 week. GCT was positive
in 95 pregnant women in less than 24 week of
gestation and in 155 subjects in 24-28 week and in
92 subjects more than 28 week. Analysis on the
gestational weeks of the total 110 GDM women
showed that 37 subjects (33.6%) were within less
than 24 weeks of gestation, 42 (38.1%) were
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between 24 and 28 week and 31 (28.2%) were
more than 28 weeks of gestation. A group of
women (n=48) at low risk according to the ADA
recommendation (5) was identified. In this group,
women one met the criteria for GDM (2.1%), two
had IGT (4.2%) and 4 had impaired GCT with
normal OGTT (8.4%). In table Il clinical
characteristics of pregnant women in different
groups (GDM, IGTT, normal) are shown. When
we compared GDM group with normal and IGTT,
pregnant women who had GDM were older, more
parous and more obese. This study also showed
that systolic and diastolic blood pressure in
diabetic patients was higher than normal group.
GDM was more prevalent in women with a
positive history of diabetes (76.3% vs. 23.7%,
p=0.0001); with older age ( <25 years 20%, 25-29
years 31.6% and >30 years 48.4%, p=0.0001);
with pre pregnancy BMI (<25 kg/m? 10.1%, 25-
29.9 kg/m? 41.7% and >30 kg/m? 48.1%, p=0.01);
and with history of macrosomic infant (Positive
93.8% vs. Negative 6.3%, p=0.05).To establish
the independence of these variables a multivariate

analysis was performed by using a multiple
logistic regression model (Table I11). Relative risk
of history of GDM, positive family history of
diabetes, history of macrocosmic infant and
history of still birth and abortion were 7.25, 4.27,

3.43 and 3.3 respectively.

Table 1. Clinical characteristic of pregnant women
undergoing GCT.

Variables Mean * SD
Age (year) 27+6.7
Gestational age (week) 24.5+7.2
Pre pregnancy BMI 28.5+4.3
Pre pregnancy weight (kg) 65.4+11.5
Height (cm) 158.9+5.3
Diastolic BP in first visit (mmHg) 68.5+5.5
Systolic BP in first visit (mmHg) 114.5+8.6

History Number (%)
Family history of diabetes 332 (31%)
History of macrosomia 15 (1.4%)
History of PCO 85 (7.9%)
History of GDM 15 (1.4%)
Primiparus 267 (24.9%)

History of still birth and abortion 109 (10.2%)

BP= Blood pressure

Table I1. Clinical characteristics of women studied in different groups.

GDM IGT Normal p-value
Age 30.10+ 6.25 27.87£547 26.37+ 6.74 0.014*
Pre pregnancy BMI 29.764.40 29.25 +3.76 28.27 £4.36 0.02*
Systolic BP in first visit 114.24 +8.73 113.07 £8.52 114.24 £ 8.73 0.001**
Diastolic BP in first visit 70.42+4.59 68.26+ 6.48 68.29 +5.59 0.042*
Parity 2615 21+1 1.7+1 0.00***
Positive family history of DM 76% 52% 43% 0.00

“p-value between GDM and normal.

" p-value between GDM and normal was 0.001. P-value between IGT and GDM was 0.02, p- value between IGT and normal was 0.06.
“p- value between GDM and normal was 0.00, p- value between GDM and IGT was 0.02 and p-value between IGT and normal was 0.06.

BP= Blood pressure.

Table 111. Multiple logistic regression analysis of GDM risk factors.

Variable GDM
<25* 19*
Age (yr) 25<and<30 30
>30 46
<25* 8
Pre pregnancy BMI 25<and<30 33
>30 38
Positive 74
Family history of diabetes Negative* 23
Positive 6
History of macrocosmic infants Negative* 90
Positive 16
History of PCO Negative* %0
Positive 7
History of GDM Negative* 86
Positive 29
History of still birth and abortion Negative® 67
g

Normal p- value Relative risk
228 1
172 0.001 2.3 (1.24-4.26)
139 0.0001 5.11 (2.83-9.23)
96 1
197 0.06 2.06 (1.15-3.7)
146 0.0001 1.78 (0.8-3.8)
230 4.27 (2.56-7.12)
278 0.006 1
8 3.43 (1.12-10.48)
491 0.0001 1
59 0.0001 1.54 (0.8-2.8)
493 1
6 7.25 (2.07-25.3)
498 0.0001 1
69 3.3 (1.92-5.66)
0.0001
430 1

* Reference category.
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Discussion

GDM has been recognized for decades, but
controversies remain regarding the screening test
and diagnostic criteria. There is general consensus
that incidence of GDM is increasing globally. The
incidence of GDM in the current study was 10.2%
within the reported range in literature (6), but was
higher than in other studies in Iran (7). This
difference may be related to the screening
methods, diagnostic criteria used or population
studied. Another reason for this difference might
be high prevalence of type 2 diabetes in Yazd (8).

Data from previous studies show that the
incidence of GDM in Iran is between 4.8-7.4% (7,
9, 10). We have estimated incidence of GDM in
pregnant women at low risk for GDM according
to ADA recommendation (5). Our results showed
if we did not screen low risk pregnant women for
GDM we would have missed one woman with
GDM. In agreement with other studies (11-14),
this group included few women with a low risk of
GDM, resulting in a very low incidence. This
would provide evidence for an acceptable
performance of the selective screening, because it
would miss no more than 2.1% of GDM in a low
risk population. In the present population, about
97.2% were at medium/high risk for GDM,
showing an acceptable indication for screening.

Family history of diabetes has a strong
correlation with occurrence of GDM. Our study
reported a positive family history of diabetes in
76% of women with GDM compared with 43% in
normal group. This result compared with the study
of Hadaegh et al and Jawad et al (15, 16).
Incidence of GDM is also affected by previous
pregnancy outcome. Naylor et al found glucose
intolerance in 14.5% of women who had adverse
obstetric outcomes (17). In our study the
incidence in GDM increased in women who had
previous abortion, still birth, history of
macrosomia and previous history of GDM. Pre
pregnancy BMI was considered to be a predictor
development of GDM (18).

The other studies also showed GDM tend to
occur more frequently in women with BMI more
than 25 (15-18). This is in agreement with results
of our study. Our results indicated the number of
parity in GDM was higher than normal group. It
was inline with Hadaegh et al (15). It may be due
to this fact that increasing parity is associated with
other diabetic risk factors like increasing age,
body weight and fat deposit.

Some studies showed incidence of GDM in
pregnant women with PCO was higher than
normal group (19). Similarly in our study the risk
of GDM was 1.54 in women with PCO. However,
we defined PCO according to history of irregular
menstruation and/or hirsutism before pregnancy
and it was not an accurate diagnostic tool for PCO
(20). We did not have ultrasound finding about
PCO before pregnancy. In our study there was no
significant association between height and GDM.
Unlike the other studies which reported that GDM
tends to occur more frequently in women who are
short (21-23). After logistic regression analysis,
GDM was significantly correlated with age, pre
pregnancy BMI, family history of diabetes,
history of PCO, history of GDM and previous
adverse outcome of pregnancy. These results are
in concordance with other studies (15-18). Our
finding showed universal screening remains a
good method to identify women with GDM at
least in populations like our area with a large
percentage of women at medium/high risk for
GDM.

In conclusion this study emphasized the need
for GDM screening in Iranian population, because
the number of medium/high risk population for
GDM was high and should be assessed after
proper risk stratifications. A significant higher
incidence of GDM was found in women who are
aged, multiparus, have high pre pregnancy BMI,
and previous history of GDM or adverse outcome
of pregnancy.
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