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ABSTRACT
Objective: To assess the incidence and outcome of gestational diabetes mellitus (GDM) during pregnancy among sample
of Pakistani population.
Study Design and Setting: This was an analytic case-control prospective study carried out at two centers (CMH Kharian
and PNS Shifa Hospital Karachi) from 1st Jan till 30th July 2021.
Methodology Previously healthy mothers were divided into three groups according to their risk of elevated glucose levels
gestational diabetes mellitus (GDM) during pregnancy. Associations between GDM eminence (exposure variable) and
pregnancy-related, fetal, and neonatal outcomes were reviewed (i.e., mode of delivery, preterm baby, pregnancy-induced
hypertension, and fetal macrosomia, stillbirth, premature delivery etc.   One way ANOVA was employed to compare the
significant differences in different dependent variables amongst three groups. P  Values of <0.05 were considered substantial.
Results: A total of 120 patients were divided into 3 groups Group 1 (uncontrolled sugar group) who could not achieve
adequate sugar control, Group II (adequate sugar control group) and Group III as control group (Non-Diabetic). The mean
age in our population was 24 (+ 4.15) years most of study population 70% of mothers were under 25 years of age. The
majority (95%) of deliveries in the control group (Euglycemic) were uneventful, but poor fetal outcomes were noted in
groups 1 2 (documented to have elevated blood sugars,) especially in the group with  Uncontrolled Sugar. GDM was
positively associated with preterm birth, stillbirth and macrosomia.
Conclusion: GDM is a prevalent disease in Pakistan and needs and has association with poor pregnancy outcomes. Urgent
attention requires at individual and state level to reduce morbidity and mortality.
Keywords: Gestational Diabetes, GDM, Fetal outcomes.

paid to the development of health disabilities across the
world. However, it is feared that over occupation by COVID
may result in suboptimal health care for Non COVID related
illnesses.
Diabetes is a worldwide challenge and a big health concern.
Economic and social development in various countries has
led to changes in dietary habits which in its turn posed a
massive threat in community. The fact is that not only
common population is at risk, but pregnant ladies are
especially vulnerable to diabetes and its adverse effects for
children and mother.1 It is a well-known fact that pregnancy
with diabetes carries an extremely poor prognosis as adverse
fetal and maternal outcomes are usually associated with
diabetes mellitus. Recently there has been a surge in diabetic
cases, especially in underdeveloped countries. It is believed
that excessive use of steroids in treating COVID and sedentary
lifestyle during lockdown may be responsible for this
phenomenon.2 In contrast to developed countries surprisingly
little research has been carried out in developing countries
that are more vulnerable to diabetes mellitus as it is quite
a common phenomenon in Asian countries.3 Although
accurate data on the burden of gestational Diabetes Mellitus
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INTRODUCTION:
Lot of progress have been made regarding healthcare facilities
especially during COVID pandemic and attention have been
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(GDM) are not available because of the lack of unanimously
accepted and adopted diagnostic standards and screening
approaches.4-7 GDM is estimated to affect around 1 in 10
pregnant women worldwide Most of the data regarding
diagnosis and association of diabetes with other comorbidities
has been taken from European countries. Likely, this data
may not apply to our communities because of diverse cultural,
social, and geopolitical differences.3,8,9

In underdeveloped countries like Pakistan GDM has been
an immense problem since long  time.10 Recently due to
over commitment for COVID and relative in sensitivity of
the local communities, it is important that latest trends of
GDM and its implications are documented .It is likely that
the changed lifestyles and excessive use of medication such
as high dose steroids for covid in the recent past has resulted
in aggravation of the  incidence of GDM .This study can
help in getting deep insight into this under recognized
problem. This valuable information can be used in further
research projects and may help in health care planning in
future. Hence; this can add vital information for
understanding, planning, and management of this complex
regional and global health care issue. This can be compared
to the world literature and help to ascertain whether the
findings of the international literature are true in this part
of world. Therefore: the aim of the study was to assess the
incidence and poor outcome of gestational diabetes mellitus
(GDM) during pregnancy among sample of Pakistani
population.
METHODOLOGY:
This was an analytic  case-control prospective study  carried
out at two centers (CMH Kharian and PNS Shifa Hospital
Karachi) from 1st Jan till 30th July 2021. Both these hospitals
are tertiary care hospitals. Ethical approval for this study
was attained from the PNS SHIFA Ethics Committee for
Students Research Projects at PNS Shifa hospital Karachi.
The study was conducted  in accordance to  standards and
guidelines of the Declaration of Helsinki of medical research
regarding human subjects.
All those patients who reported in the outpatient department
for antenatal care were screened for risk factors of Gestational
Diabetes (BMI >30kg/m, previous macrocosmic baby 4.5kg
or more, previous gestational diabetes, family history of
diabetes in first degree relatives, Glycosuria of  2+ or above
on one occasion)  women with any of these risk factors were
tested for gestational diabetes using 75-gram 2-hour OGTT
at booking appointment. In addition, women with fasting
plasma glucose levels of 5.6 mmol/l or 2-hour postprandial
plasma glucose level of 7.8 mmol/le or more were diagnosed
as having GDM. They were divided into three different
groups. Group 1 (GDM Uncontrolled Sugar group) consisted
of patients who were diagnosed as GDM but failed to achieve
their targets glycaemia goals because of non-compliance or
any other reasons. The second group consisted of GDM

patients who were compliant and achieved target glycaemic
levels. They were labelled Controlled Sugar group. The third
group was the control group, and these patients did not suffer
from any comorbidity. All patients who were previously
known as diabetic, hypertensive, renal or heart patients were
excluded. Similarly, those patients using any medications
chronically for reasons other than nutritional supplements
were excluded from the study. Sample was calculated using
Raosoft sample size calculator. With 95% confidence interval
,and 50% response distribution the sample size was 100 .A
recently published study by Musarrat Riaz was also consulted
in sample calculation.11

Details of the patients were noted and entered on a designated
electronic proforma. All the patients were followed up till
delivery. Data was analyzed using SPSS v 28. Descriptive
statics were obtained for age, parity, blood pressure and
adverse fetal outcome. They were expressed as means and
percentages. Fetal adverse outcomes were noted as
percentages of preterm deliveries, stillbirth, macrosomia,
and shoulder dystocia. Associations between GDM eminence
(exposure variable) and pregnancy-related, fetal, and neonatal
outcomes were reviewed (i.e., mode of delivery, preterm
baby, pregnancy-induced hypertension, and fetal macrosomia,
stillbirth, premature delivery etc.   One way ANOVA was
employed to compare the significant differences in different
dependent variables amongst three groups. P  Values of
<0.05 were considered substantial.
RESULTS:
The mean age of study sample was 24 years S.D (+4.15).
Mean age was 25 years S.D (+5.23) in uncontrolled  sugar
group and 26 S.D (+2.72) years in the Controlled GDM
group. Significantly, lower mean age was noted in the non-
diabetic group at 21 years S.D (+4.15).
Positive family history was strongly suggestive of GDM.A
total of 16 (43%) in group 1, 16 (43%) in group II and 5
(14%) in the group  III volunteered family history of diabetes
mellites. Thereby >80% of the GDM population had a
suggestive family history of DM.
Mean systolic Bp was 118 mmHg S.D (+ 9.63) in GDM
group as compared to the mean systolic Bp 112mmHg
(p<0.05). Most (95%) of deliveries in control group were
un-eventful. Regarding fetal outcomes n=5 still births were
noted in the study group and all of them occurred in the
GDM group 1. So poor glycaemic control was significantly
associated with still births .GDM was decisively associated
with other poor fetal outcomes such as shoulder dystocia
n=2 (5%), macrosomia n =4 (10%) in GDM Uncontrolled
sugar group. Fetal outcome was good in non-diabetic group
.A total of  n=38 (95%) , normal births were recorded in
control group. Merely only n= 19 (48%) of Uncontrolled
GDM group had normal births. One way ANOVA test was
used to know the significance of difference of poor outcomes
results between three study groups. Unfavourable fetal
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outcomes were significantly more common in the
Uncontrolled GDM group-table-2P value<0.05. In the
Controlled sugar GDM group p-value became insignificant.
So, good glycaemic control improved fetal outcomes in the
second study group but remained above the control group.
DISCUSSION:
This study is the first in Pakistan to substantiate the impact
of GDM and its treatment on fetal outcomes and compare
it with controls. In this study advanced age, family history
of DM/GDM, and previous history of giving stillbirth /
miscarriage and suboptimal glycaemic control were
associated with increased risk of complicated pregnancy.
As far as GDM effects on maternal outcomes, mothers
suffering from GDM compared to those without GDM were
at elevated risk of C/section delivery, preterm deliveries,
pregnancy-related hypertension, and having a macrocosmic
Newborn. Mean age was 25 years S.D (+5.23) in GDM Un
Controlled sugar group and 26 years S.D (+2.72) in the
treated GDM group. Mean age was significantly low in the
control group at 21 years S.D (+4.15). This finding signifies
the risks associated with increasing age during pregnancy.
This fact has been observed in other international literature
which states that increased maternal age in pregnancy leads
to various complications.12

A recently published study in Kuwait by  Z Groof, et al
addressed the same issue.8 Their study design was different
and included a bigger population size. They noted that the
prevalence of GDM was positively associated with advancing
maternal age and pre-pregnancy body mass index. They
found that GDM was associated with caesarean section
delivery (OR=1 76, 95% CI: 1.17, 2.66) and increased birth
weight in the fetus (OR=2 36, 95% CI: 1.14, 4.89)5. They

Table-1: Difference between three groups for adverse Fetal outcomes

Table 2: Adverse fetal outcomes in GDM group

P-value*FMean
SquaredfSum of

SquaresComparison

<.00113.738
2.275
. 1 6 6

2
117
119

4 . 5 5 0
19.375
23.925

Between Groups
Within Groups
Total

*One way ANOVA

P-Value*Std. ErrorMean
Difference (I-J)(J) GDM GroupI) GDM Group

GDM group I (Uncontrolled)

GDM  group II (Controlled)

GDM  group (Controlled)
control

.275*

.475*

.091

.091
.009
<.001

GDM group (Uncontrolled)
control

-.275*

.200
.091
.091

.009

.076

Control group III
GDM group (Uncontrolled)
GDM  group (Controlled)

-.475*

-.200
.091
.091

<.001
.076

*One way ANOVA

also reported poor maternal and fetal outcomes in GDM
mothers as was the case in our study. However, their study
was limited by the retrospective design and relied on the
mother subjective history of being exposed to GDM in the
past. This study design lacked objectivity as recall of the
previous DM and adverse outcomes cannot be used as
reliable criteria to draw credible inferences. Despite having
small, control group in the study  added an extra dimension
to the credibility of data for comparison. All the data was
objectively taken and authenticated. The confounder of recall
bias was absent in this study.
The mean age of the GDM Uncontrolled Sugar group and
Controlled sugar group was around 26 which was
significantly higher than the control group 22 years. This
finding was in keeping with international studies which state
that increased maternal age was associated with poor
outcomes for mothers and newborn. Mary Carolan et al
linked several factors to increasing prevalence including
older maternal age and non-Caucasian ethnicity.12 They
believed increasing maternal age is a risk factor for GDM
which is associated with poor pregnancy outcomes. It was
  mentioned that the highest GDM frequency was seen
among Asian women at 11.5%, compared with Australian
origin women at 3.7%. They also suggested that there was
robust evidence that women born in all regions except North
America were more likely to develop GDM in pregnancies
at grown-up ages (p<0.001). Study included only Asian
ladies only and as mentioned earlier GDM was quite common
in the population >25 years of age.12,13

Despite the substantial progress in the treatment of diabetes
mellitus, still the situation is that both pregestational (PGDM)
and gestational diabetes (GDM) poses an additional risk to
the embryo, newborn, and course of pregnancy. PGDM
usually increase the rate of congenital deformities; especially
nervous system, cardiac, and limbs. GDM can interfere with
fetal growth, often leads to macrosomia, but in the presence
of severe maternal complications, especially nephropathy.It
can inhibit fetal growth (IUGR).3,14 GDM can induce a
variety of perinatal problems such as stillbirth and perinatal
death, cardiomyopathy, respiratory illness, and perinatal
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Figure: 1 Pie chart showing clustering of suboptimal outcomes in
GDM Uncontrolled Sugar group

and macrosomia occurred in the GDM Uncontrolled Sugar
group. Preterm deliveries before 37 weeks (about 8 and a
half months) of gestation were noted in all three groups with
the predominant percentage in group 1. n=8 (20%) was
registered in GDM Uncontrolled Sugar group while n= 6
(15%) and n =1 (2.5%) was found in Controlled Sugar group
and control group, respectively. On the other hand, >95%
of births in the control group were normal.
Another important aspect of our study was that in group 2
where GDM patients who received adequate treatment and
attained fair glycaemic control were shown to carry better
outcomes than group 1. However, fetal outcome remained
poor even in this group in comparison to controls. Ornoy A
et al extended their study to long term follow up of various
complications in new-born such as attention deficit
hyperactivity disorder (ADHD) and autism spectrum disorder
etc.13 This study  did not include a long time follow up of
such children.
Overall, the findings of this study were in keeping with most
of the robust Asian and international literature however the
exact magnitude and size of the impact on various variables
differed widely.3,13,15-17Although there was a lack  of quality
local literature, no major disparities were noted when
compared with our findings.11,18-21

This study was limited by a small number of patients and
financial constraints. These limitations were the result of a
substantial number of study dropouts and poor prenatal
follow-up of patients. Individual treatment protocols
administered to patients were not studies. The different
treatment procedures and protocols for sugar control may
have contributed to the different outcomes. Insulin therapy
and oral antidiabetic therapy  was not observed separately,
which could have been a potential confounder. Our sampling
method was non-probability random sampling, which may
have introduced selection bias. Moreover, PNS Shifa Hospital
is the referral hospital for all the naval hospitals in
Balochistan, Sind and even Skardu. Of course, only
complicated pregnancies are managed in our hospital, which
might have led to inflated numbers in the study.
It is recommended that aggressive screening programmes
need to be implemented for early diagnosis and treatment
of gestational diabetes. More research is needed with larger
population size and robust study design to explore this
emerging major health issues.
CONCLUSION:
Gestational diabetes is prevalent in Pakistan. Suboptimal
sugar control is associated with adverse fetal outcomes.
Early recognition and treatment lead to a substantial reduction
in various complications like stillbirth, macrosomia, and
shoulder dystocia.

asphyxia. GDM that develops in the second half of pregnancy
induces similar but less severe complications. This severity
is directly linked to earlier answers of diabetes, and it reduces
with control of blood sugar. Early initiation of GDM might
cause some increase in the rate of malformations. all our
findings were in confirmation of Asher Ornoy et al.13 Most
of the poor fetal outcomes such as still both, shoulder dystocia
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