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contains individuals who had unrecognized type 2 
3

diabetes prior to pregnancy.
Globally, Gestational Diabetes prevalence ranges 

2
between 1  and 14%.  Women presented with 
diabetes during pregnancy, approximately 87.5 % 
have gestational diabetes (which may or may not 
resolve after pregnancy), 7.5% have type I diabetes 
and 5% have type II diabetes. Prevalence of diabetes 
mellitus type I and especially type II, has been 

4
increased in recent years.  Incidence of gestational 
diabetes's has also been increased, due to increase 
obesity rate in population and  advanced maternal 
age. The reported frequency of recurrent GDM 
varies widely, from 30 to 84%, depending on the 

5ethnicity of the subjects and diagnostic criteria.
One of the major risk factors for developing GDM is 
previous history of pregnancy complicated by the 

6
disease.  Other factors that have been identified as 
predictive of recurrent GDM include  race/ethnicity, 
glucose tolerance test levels, early diagnosis of GDM 
during the initial pregnancy, need for insulin during 
the initial pregnancy, macrosomia during the initial 

Introduction
Gestational diabetes mellitus (GDM)is classically 
been defined as any glucose intolerance identified 

1
during pregnancy.  However, it has long been 
recognized that the diagnosis includes both 
categories i.e women who have diabetes before 
pregnancy but was not detected due to the lack of 
screening, as well as women with normal glucose 
levels before pregnancy, but  got deteriorated during 

2
pregnancy.  This definition includes women whose 
glucose intolerance will return to normal after 
pregnancy and those who will persist with glucose 
intolerance and type 2 diabetes. The latter group 
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ABSTRACT
Objective: To determine the frequency of newly diagnosed gestational diabetes mellitus (GDM) and common 
associated factors in recurrent GDM.
Study Design: Cross sectional. 
Place and Duration of Study: The study was conducted in the department of Obstetrics and Gynecology unit A 

th th
of Lady Reading Hospital, Peshawar from 27  July 2016 to 27  Jan 2017. 
Materials and Methods: 336 women meeting the eligibility criteria (18-45 years, of any gestational age with 
gestational diabetes mellitus history and diagnosed as recurrent gestational diabetes) were included in the 
study. All patients who were labeled as a case of recurrent gestational diabetes was further investigated for any 
risk factor associated with its recurrence.
Results: The recurrence of Gestational Diabetes was observed in 99 (29.46%) patients, in which 77% of patients 
had family history positive.
Conclusion: Keeping in view the recurrence of gestational diabetes proper screening and medical care for GDM 
in women during the childbearing years is highly recommended.
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pregnancy, advanced maternal age, maternal pre-
pregnancy weight during the initial pregnancy, and 
an increase in pre-pregnancy weight between the 
initial and subsequent pregnancies, degree of 
hyperglycemia in index pregnancy, short interval 
between pregnancies, impaired fasting glucose and 
GTT (glucose tolerance test), 2 months postpartum. 
A study showed that in Korean women recurrence of 
GDM occur in nearly half of subsequent pregnancies 
and valuable clinical predictor of the risk of GDM is 2 

7
months post-partum fasting blood glucose.
A population  based study, using hospital discharges, 
linked longitudinally and birth records (2001–2009) 
in New South Wales , Australia was carried out in 
2015, concluded that incidence of gestational 
diabetes in the first pregnancy, was 3.7% and in 
second pregnancy was 2.7%. The rate of recurrence 
of gestational diabetes in a consecutive second 

8
pregnancy was 41.2%.
A study published in Acta Obstetricia et 
Gynecologica Scandinavica December 2015, 
concluded that recurrence of diet treated GDM was 
47.2% in primiparous women with previous history 
of GDM and the recurrence was associated with 

9
weight gain between pregnancies.                                                                                                    
A systematic review and meta-analysis, carried out 
on observational studies from 1973 to 2014, 
published in American Journal of Obstetrics and 
Gynaecology in September 2015, concluded that 
there is a significant association between ethnicity 
and gestational diabetes recurrence. According to 
the study, primiparous women and -non-Hispanic 
whites had a low recurrence rate as compare to 
other ethnicities and multiparous women. The 
overall gestational diabetes rate of recurrence is 

10high 48%.
There is no local data available regarding frequency 
of gestational diabetes among women with previous 
GDM history. The main purpose of the current study 
was to examine the rate of recurrence of gestational 
diabetes in a large group of women who had a 
history of GDM in the first pregnancy and to assess 
factors, associated with recurrence in a tertiary care 
hospital. 

Materials and Methods
After approval from ethical review committee and 
informed patient's consent,  study was carried out 
on a sample size of 336 patients (based on 30 % 

prevalence, 95% confidence interval and 5% margin 
5 th

of error) , in six months duration from 27  July 2016 
thto 27  Jan 2017, in Obstetrics and Gynaecology unit 

A, Lady Reading Hospital, Peshawar. Pregnant 
women, 18-45 years, of any gestational age with 
gestational diabetes mellitus history, were included 
by non-probability consecutive sampling. Patients 
with type I or type II Diabetes mellitus, polycystic 

stovarian syndrome and GDM diagnosed for 1  time in 
this pregnancy, were excluded from the study. All 
women meeting the inclusion criteria were given a 
75 g 2-hour OGTT, either in the first or second 
trimester after booking, and a further 75 g OGTT 
done at 24-28 weeks if the results of the first OGTT 
obtained, was found normal. 
All patients who were labelled as a case of recurrent 
gestational diabetes were further investigated for 
any risk factor associated with its recurrence.
The statistical software for data analysis was SPSS 
version 16.0. Frequencies and percentages were 
calculated for qualitative variables like family history 
of diabetes, history of macrosomic baby, fasting 
plasma glucose level equal or more than 5.6mmol/L, 
2 hours random blood glucose level equal or more 
than 7.8mmol/L and BMI more than 30kg/m2. Mean 
+_ S.D. were calculated for quantitative variables like 
age and period of gestation. Gestational diabetes 
was stratified among age groups, period of 
gestation, family history of diabetes, history of the 
macrosomic baby in a previous pregnancy and BMI 
values. Post-stratification chi-square test was 
applied keeping p-value < 0.05 as significant. The 
results were presented as table and charts /graphs. 

Results
There were, n=155 (46.13%) patients in 18-30 years 
category and  n=181 (53.86%) patients in 31-45 
category. Family history of diabetes n=261 (77.32%) 
was the main risk factor in recurrent GDM. There 
were n=99 (29.46%) patients with history of 
macrosomic babies. Patients with fasting plasma 
glucose > 5.6 mmol/L were n=75 (22.32%). patients 
with random glucose level > 7.8 mmol/L were n= 24 
(7.14%) and  patients with BMI > 30 kg/m2 were 
n=149 (44.34%) (Table 1). Mean and SD for age was 
30 Years + 4.85. Mean and SD for gestational age was 
26 Weeks + 3.26 (Table 2). Prevalence of recurrent 
gestational diabetes was observed in n=99 (29.46%). 

Discussion
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Poorly controlled gestational diabetes is associated (IADPSG) criteria. However this increase in 
prevalence is a reflection of increasing back ground 
prevalence of Type 2 Diabetes Mellitus and obesity 
as well. Two recent surveys have shown the 
prevalence of Type 2 Diabetes in Pakistan at 26% and 
17.8%. The adverse maternal, fetal and neonatal 
outcomes can be prevented by improving screening 
and management strategies of GDM atearly 
pregnancy .
The frequency of recurrence of gestational diabetes 
is 26.46 % in this study in contrast to 55% recurrence 
in a case control study conducted among 

13
primiparous women in China.
Another study assessing the frequency of gestational 
diabetes showed 18.8 % females with GDM have 
family history of diabetes which is comparable to our 
study results. However, previous history of GDM was 

14present in only 6.8% of participants.
Previous non-diabetic pregnancy with a macrosomic 
infant was found to be an independent risk factor for 
subsequent gestational diabetes mellitus that is in 

15consistent to our study results.
It is expected that the WHO 2013 diagnostic criteria 
may standardize GDM diagnosis worldwide, but to 
date, the implementation of these new criteria has 
been poor. There is limited data reflecting on the 
impact of the new diagnostic criteria on the 
gestational diabetes prevalence, amongst different 

16
ethnic groups.  A Singaporean study showed that in 
the Asian population, the proportion of women 
diagnosed with GDM using WHO 2013 Criteria would 
be less however our study showed that gestational 
diabetes prevalence was observed in n=99 (29.46%) 
patients which is quite high, mainly due to family 

17
history of GDM n=261 (77.67%).
The prevalence of GDM drops from 30.9% to 18.9% 
in Chinese and from 33.5% to 28.1% in South Asian 

18women.  while increase from 9.6% to 13.0%. in 
Anglo-European population in Australia, The reason 
is differences in glycemic profiles on the OGTT from 

19
which GDM is diagnosed.  In a group of over 850 
GDM diagnosed women, from a multi-cultural 
community, in, Australia, the lowest fasting glucose 
levels (4.95 ± 0.65 mmol/L) was found in South-East 
Asia, with the highest 2-h glucose level (8.75 ± 1.17 

20mmol/L)  which is comparable to our study. In a 
retrospective study on 24,325 patients, presenting at 
the University of San Francisco, using a BMI of ≥ 25 as 

with adverse maternal, fetal and neonatal outcomes, 
including increased risk of pregnancy induced 
hypertension, pre-eclampsia and long-term risk of 
developing type 2 diabetes (50% risk in 5 to 10 years). 
Fetal and neonatal risks include risk of miscarriages, 
congenital structural anomalies, polyhydramnios, 
macrosomia, preterm labour and delivery, sudden 
intrauterine fetal deaths, birth trauma, shoulder 
dystocia, neonatal hypoglycemia, hypothermia, 

11
polycythaemia and hyperbilirubinemia.
We studied the frequency of recurrent gestational 
diabetes and compared common risk factors 
associated with recurrence. Gestational diabetes 
prevalence is increasing at an alarming level in 
Pakistan.  A progressive increase in the prevalence of 
GDM from the year 2005 till the year 2018 was 
observed in a tertiary care hospital of Karachi from 

12 
6.3% in 2005 to 19% in 2018. This increase in 
prevalence is partly due to performing universal 
GDM screening and adopting the International 
Association of Diabetes in Pregnancy Study Group 
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a screening tool, 76.8% of African-Americans and 
24.9% of Asian women were diagnosed with GDM. 
Likewise using a BMI cut-off of > 21.0, 91.5% of 
African American women, 90.1% of Hispanic, and 
79.8% of United States Caucasian, but only 68.4% of 
Asian women were having GDM. African Americans 
were found to have the highest increased risk (OR: 
5.1) of GDM when screening tool is BMI > 25.0, 
compared with Hispanics (OR: 2.7), Asians (OR: 2.3) 

21-24
and US Caucasians (OR: 3.6).  Asian women were 
found to have GDM during pregnancy irrespective of 
having a BMI that is within or below normal range. 

 
Hunsberger et alfound that regardless of BMI greater 

2or lesser than 26kg/m .                                                                                                                                                                                          
Asian women had the greatest risk of having GDM as 

25compare to other ethnic groups.  This population 
tend to have more visceral or central fat, which is a 
known risk factor for insulin resistance and 
cardiovascular disease. Therefore, we would 
recommend screening of pregnant women for GDM 
irrespective of their BMI. A recent study on the 
interaction between BMI and maternal age, showed 
that odds ratios for GDM development were 
significantly higher in Caucasian women of more 
than 30 years, African of more than 25 years but 

26older than 20 years if they were South-Asians.  
Another study found that Africans and South-Indians 
were at higher risk of having GDM irrespective of 

27
BMI.  
The results of this study can guide us to develop 
strategies for management of these patients. 

Conclusion
The results of the study warrants proper screening 
and medical care for GDM in women during the 
childbearing years.
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