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ABSTRACT
Background: Spontaneous abortions lead to adverse outcomes that include preeclampsia, intrauterine
growth retardation and gestational diabetes mellitus in later pregnancies.
Objectives: The objective of the study was to explore the relationship of spontaneous abortions with
gestational diabetes mellitus in pregnant women from rural and urban Lahore.
Methods: This cross-sectional study was conducted at University of Health Sciences, Lahore in 2019.
Among 60 pregnant women sampled, 30 had gestational diabetes mellitus (GDM) and 30 were normal
pregnant controls. Pregnant women were sampled from different hospitals of rural and urban areas of
Lahore. Independent sample t-test was applied for analyzing the data. Chi- square test was used to
analyze the categorical variables. Association of fasting blood glucose (FBG) and abortions was
checked. Odd ratio and relative risk were calculated.
Results: Mean fasting blood sugar levels were significantly higher in GDM group (105 mg/dL) as
compared to non-GDM group (80.50 mg/dL) at p<0.001. The proportions of the women with increased
number of abortions had significantly higher blood glucose levels (OR 5.091, 95% CI, RR 1.27).
Conclusions: Gestational diabetes mellitus is associated with an increased risk of spontaneous
abortions.
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INTRODUCTION
Gestational diabetes mellitus (GDM) is a state
of glucose intolerance that sets in pregnancy.1
GDM is associated with various maternal and
fetal complications, including preterm
delivery, preterm rupture of membranes
(PROM), pregnancy-induced hypertension and
type 2 diabetes mellitus (T2DM). Studies
reported GDM as a risk factor for spontaneous
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abortions
and
detrimental
pregnancy
outcomes.2,3 Spontaneous abortion is the
pregnancy loss that occurs naturally prior to 20
weeks of pregnancy.4 Spontaneous abortions
are common worldwide and 20% of all
pregnancies end up in abortions.5,6
In pregnancy there is increased insulin
resistance that settles in the later part of
pregnancy.
If hyperinsulinemia remains, chronic insulin
resistance damages blood vessels and reduces
blood flow to placenta secondary to elevated
insulin levels. This in return causes
spontaneous abortion.7,8
Various global studies have reported that risk
factors for GDM vary in different ethnicities
and geographic areas.9 GDM and spontaneous
abortions are two common complications of
gestation. So, proper understanding of the
relationship between the risk of GDM and
spontaneous abortions is particularly important
in a developing country like Pakistan where
prevalence of GDM is increasing and health
resources are limited. GDM is a reversible
disorder and effective control of plasma
glucose levels can help reduce its
complications and economic burden. The
objective of the study was to explore the
relationship of spontaneous abortions with
gestational diabetes mellitus in pregnant
women.

MATERIALS AND METHODS
This cross-sectional study was conducted in
2019 after its approval by the Institutional
Review Board of the University of Health
Sciences, Lahore. Study participants were
recruited from the outpatient departments of
various hospitals of rural and urban Lahore.
Written informed consent was taken from the
participants. A detailed history was explored
from the participants and recorded on data
sheet. Pregnant women were subdivided into
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two groups. The group with GDM included 30
pregnant women, aged 20-40 years, in third
trimester of pregnancy and diagnosed with
GDM. The non-GDM group included 30
pregnant women who had no GDM and were
age and gestational age-matched to the GDM
group. The exclusion criteria were as follows:
pregnant women who had hypertension, history
of induced abortions, T2DM, and GDM in
previous pregnancies. The diagnosis criteria
used for GDM was 75-g OGTT recommended
by American Diabetes Association (ADA)
2020.10 In 75g OGTT, blood glucose was
determined while the patient was fasting and
consecutively at 1 and 2-hour post glucose
load, at 24–28 weeks of pregnancy in women
not formerly diagnosed with diabetes. The
diagnosis of GDM was made when blood
glucose levels were as follows: Fasting ≥ 92
mg/dL, 1 h≥ 180 mg/dL and 2h≥153 mg/dL.
Spontaneous abortion was defined as the
pregnancy loss that occurs naturally before 20
weeks of pregnancy. Gestational age was
calculated from the last menstrual period of the
subjects. Systolic and diastolic blood pressure
was
recorded
with
a
mercury
sphygmomanometer.
Statistical Analysis
The data were analyzed by SPSS version 23.
Shapiro Wilk test was used to check the
distribution of data. Independent sample T test
was used to compare the quantitative variables
between two groups. The chi-square test was
used to compare categorical variables between
two groups. Odd’s ratio and relative risk were
calculated. P<0.05 is considered statistically
significant.

RESULTS
Comparison of study parameters between the
two groups was done (Table 1). Mean age
shows a non-significant difference between
GDM and non-GDM group (p=0.77). Mean
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Gestational age also shows a non-significant
difference between two groups (p=0.311).
Mean FBG levels were significantly higher in
GDM group compared to non-GDM group
(p=0.000).
Chi-square test (Table 2) was applied to
differentiate the number of individuals with
respect to their past abortions in GDM and nonGDM groups. Chi-square test was significant
(χ2=4.32, p=0.03), hence it was deduced that
these differences were statistically significant
among the groups.
The proportions of the women having abortions
was higher in GDM group and associated with
higher blood glucose levels (Table 3) (OR
5.091, 95% CI, RR 1.27).

respect to their past abortions in GDM and nonGDM groups. Chi-square test was significant
(χ2=4.60, p=0.02), hence it was deduced that
these differences were statistically significant
among the groups. The individuals with their
past abortions ranging from 1-3, were more in
GDM group. With single abortion in the past,
there were 11 observations in the GDM group
as compared to 9 in non-GDM. Similarly,
pregnant women with GDM having two
abortions were 5 while they were 4 in control
group. For three abortions, these numbers were
10 in comparison to 2 in GDM and non-GDM
group, respectively. Expectedly higher the
number of past abortions, higher would-be risk
for GDM.

Chi-square test (Table 4) was applied to
differentiate the number of individuals with
Table 1: Comparison of variables between Gestational Diabetes Mellitus and the Control Group
Variables
Age (Years)
Gestational Age (Weeks)
Fasting Blood Glucose (mg/dL)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

GDM
mean±SD
31.4±2.21
28.64±1.39
105.1±10.01
107.62±11.01
67.97±10.05

Non-GDM
mean±SD
30.50±2.98
28.92±1.46
80.50±8.50
105.50±15.1
68.27±8.25

p value
0.772
0.311
<0.001*
0.322
0.462

Independent sample T test was applied; P<0.05 considered statistically significant
Table 2: Comparison of GDM and Non-GDM Group with respect to Abortions
Abortions
Abortions
Total
P-value
No
Yes
2
28
30
0.037*
GDM
8
22
30
Non-GDM

χ2
4.32

Chi square test was applied; P<0.05 considered statistically significant

Table 3: Odd’s Ratio & Relative Risk of GDM and Non-GDM Group
Rate
GDM

0.933

Non-GDM

0.733

Relative Risk

Odd’s Ratio

1.27

5.091
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95% CI for odd’s ratio
& relative risk
1.27(1.005-1.611)
5.091(0.98-26.43)
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Table 4: Comparison of GDM and Non-GDM Group by number of Abortions
Number of abortions

Chi-square value

0

1

2

3

Total

GDM

2

11

5

12

30

χ2=4.600

Non-GDM

8

9

5

8

30

p=0.024*

Chi square test was applied; P<0.05 considered statistically significant

DISCUSSION
In this cross-sectional study, we found that
GDM is associated with increased risk of
spontaneous abortions. As GDM is becoming a
global problem, so it is need of time to explore
this disease and its related factors in different
ethnicities. Also, there are controversial studies
regarding relationship between abortions and
GDM. A pilot study based on a small
population reported no relationship between
threatened miscarriage and GDM.11 Our study
replicated the findings of an Indian study
conducted on 140 pregnant women and
reported GDM as a risk factor for recurrent
abortions.12 A study conducted by BE Feleke in
2017, also found high risk of abortions in
women with history of GDM.13 This might be
the result of increased insulin resistance in
pregnant women with GDM.14 A Chinese study
conducted on 586 pregnant women also
reported the significant association of GDM
and abortions. The risk of spontaneous abortion
increased 6 times in pregnant women who had
GDM (OR = 6.382, p < 0.05).15 Our study is
also supported by an Ethiopian study
conducted on 518 pregnant women and
reported past history of GDM as a risk factor
for spontaneous abortions (AOR 3.5). This
increased risk may be due to overweight/obese
BMIs associated with increased number of
pregnancies.16-20
Poor
socioeconomic
61

conditions and lack of awareness may even
contribute to this. 21
Increasing parity causes various hormonal
changes in the body and increase in BMI that
increases the risk of diabetes as reported by a
Chinese study conducted on 1294 pregnant
women. 22 Pregnancy also affects a woman’s
daily life through dietary behavior and bodily
activity that may increase the risk of abortions
and diabetes later on. Our study reported that
women who have highest levels of fasting
blood sugar levels had higher of GDM. Our
findings are supported by a Chinese study
conducted on 586 pregnant women and
reported that the pregnant women who had ≥3
abortions had highest positive association with
GDM (β=1.853, p=0.007).23 GDM group had
3.01 times higher odds of spontaneous
abortions compared to non-GDM group (95%
CI: 2.38–3.82).
Present study has few limitations that include
small sample size, and it only included the
pregnant women who availed the services of
government sector hospitals. But present study
provided enough power of study and
minimized the confounders by selecting age
and gestational age matched population. Future
studies on larger sample size are recommended
to check its causal association.
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CONCLUSION
Higher blood sugar levels are associated with
increased risk of spontaneous abortions.
Women of reproductive age should be educated
about gestational diabetes mellitus and strict
monitoring of blood glucose levels during
pregnancy. There should be early pregnancy
screening for GDM in pregnant women.
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