
INTRODUCTION 
stn the 21  century, Diabetes Mellitus I(DM) has become a significant global 

health concern, exacerbated by a 
parallel increase in hyperglycemia 

1,2during pregnancy (HIP).  Between 
75% and 90% of HIP cases are 
attributed to Gestational Diabetes 

3Mell itus (GDM).  GDM affects 
approximately 14.0% of pregnancies 
worldwide, accounting for over 20 
million live births annually, which is 

4approximately one in six pregnancies. 

The escalating prevalence of GDM has 

profound short- and long-term 
implications on maternal, neonatal, and 
offspring health. Short-term maternal 
issues include birth trauma, premature 
labor, caesarean delivery, miscarriages, 

5,6stillbirths, and preeclampsia.  Short-
term prenatal and neonatal morbidities 
i n c l u d e  p o l y c y t h e m i a ,  
hyperbilirubinemia, hypoglycaemia, 

7birth trauma, and macrosomia.  Beyond 
the immediate challenges during 
pregnancy, the pervasive impact 
extends to both maternal and neonatal 
health. Long-term maternal concerns 
associated with GDM include Type 2 

DM, hypertension, chronic kidney 
8,9disease, and ischemic heart disease.  

Offspring may experience long-term 
problems such as obesity, metabolic 
syndrome, premature start  of  
cardiovascular disease and various 

10,11autism spectrum disorders.

In low- and middle-income countries 
( L M I C s ) ,  w h e r e  p r e g n a n c y  
complications surpass those in high-
income nations, GDM screening faces 
substantial challenges. Many women in 
LMICs receive inadequate or no 
screening during pregnancy due to 
variations in healthcare infrastructure, 
socio-economic factors, and healthcare 

12,13policies.  The exact prevalence of 
GDM in Pakistan is uncertain, given 
variable screening tools and diagnostic 
thresholds, leading to reported 
frequencies ranging from 8.42% to 

14-17 35.8% in various studies. This lack of 
screening uniformity highlights the need 
f o r  f u r t h e r  c o m p r e h e n s i v e  
investigations. Women with GDM and 
their families constitute a high-risk 
group, requiring targeted intervention. 
The escalating prevalence of GDM and 
its associated complications emphasizes 
the critical importance of enhancing 
screening and management efforts. In 
Pakistan, there is a dire need for 
conducting prospective studies on 
GDM. This study was planned to 
identify frequency of GDM in our 
genet i ca l l y  pred i sposed  As i an  
populat ion,  us ing the g loba l ly  
recognized International Association of 
Diabetes and Pregnancy Study Groups 

18(IADPGS) criteria.  The evidence-
based findings of this study will be 

ORIGINAL ARTICLE

THIS ARTICLE MAY BE CITED AS: Gul F, Mehsood R, Bibi S, Sadaf R. 
Exploring diabetes screening in pregnancy: a comprehensive study at two 
teaching hospitals in Khyber Pakhtunkhwa, Pakistan. Khyber Med Univ J 
2024;16(2):123-8. https://doi.org/10.35845/kmuj.2024.23393

ABSTRACT

OBJECTIVE: To determine frequency of Gestational Diabetes Mellitus (GDM) 
among antenatal women visiting two teaching hospitals of Kohat and Peshawar, 
Pakistan.

METHODS: This cross-sectional study was conducted at Liaqat Memorial 
Hospital, Kohat and Hayatabad Medical Complex, Peshawar, Pakistan, from 
December 2022 to May 2023. Participants were selected through non-
probability convenient sampling, and antenatal women were included after 
written informed consent. Oral glucose tolerance test (OGTT) was performed, 
and GDM was diagnosed, based on International Association of Diabetes and 
Pregnancy Study Groups criteria. Demographic details and OGTT results were 
recorded. 

RESULTS: In a cohort of 244 antenatal patients (mean age 28.80±5.76 years, 
44.3% multigravida), GDM was diagnosed in 27.5%, 18.4%, and 16.4% based on 
FBS, one-hour OGTT, and two-hour OGTT, respectively. Significant associations 
were found between GDM and positive family history of DM, and maternal DM 
across all diagnostic criteria. However, no significant associations were observed 
with paternal DM, first-degree relatives, or siblings. A previous history of GDM 
showed a significant association with GDM in current pregnancy. Hypertension 
exhibited a significant association with GDM across all criteria, while no 
significant associations were found for BMI, polyhydramnios, or gravidity. 

CONCLUSION: GDM frequency was 27.5%, 18.4%, and 16.4% based on FBS, 
one-hour, and two-hour OGTT. Significantly associated factors included positive 
family history of DM, maternal DM, hypertension, and a previous GDM history. 
No significant associations were found with paternal DM, first-degree relatives, 
siblings, BMI, polyhydramnios, or gravidity. These findings contribute to refining 
GDM screening and management guidelines in primary and secondary care 
settings.
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helpful to refine local guidelines and 
enhance GDM screening in primary and 
secondary care settings across the 
country.

METHODS 

This cross-sectional study was 
c o n d u c t e d  a t  t h e  o u t p a t i e n t  
departments of Liaqat Memorial 
Hospital in Kohat and Hayatabad 
Medical Complex in Peshawar, Pakistan, 
spanning from December 2022 to May 
2023. The study protocol was approved 
by the Institutional Ethical Committee 
(Ethical Committee Number: KIMS-
REC/ECC/2022/0, dated: 07/12/2022). 

Participants were selected through a 
non-probability, convenient sampling 
techn ique ,  f rom the  outdoor  
departments of both the hospitals. 
Antenatal women, regardless of 
gestational age or risk factors, were 
included in the study after providing 
written informed consent. Women with 
Type 1 and Type 2 DM and those who 
were on steroid therapy were 
excluded. 

All eligible study participants were 
subjected to an oral glucose tolerance 
test (OGTT) with 75 g of anhydrous 
glucose powder after an overnight fast. 
The glucose powder was dissolved in 
250–300 ml of water, and pregnant 
women were asked to consume it 
within five minutes. Blood was taken 
aseptically from the ante-cubital vein for 
estimation of fasting and one- and two-
hour post-glucose blood sugar levels. In 
case of vomiting within 30 minutes of 
consuming glucose, the OGTT was 
rescheduled for the next day or the 

following week. Patients meeting or 
surpassing the following cutoff levels of 
IADPGS were identified as having 
GDM: fasting plasma glucose (FPG) ≥ 
92 mg/dl (≥ 5.1 mmol/l), one-hour 
plasma glucose ≥ 180 mg/dl (≥ 10.0 
mmol/l), and two-hour plasma glucose 
≥ 153 mg/dl (≥ 8.5 mmol/l) during 
OGTT.

Demographic information, clinical 
records, and OGTT results were 
documented in a standardized form. 
Data were analyzed using SPSS Version 
23. Descriptive statistics were 

employed to summarize participant 
characteristics, and inferential statistics, 
including chi-square tests, were utilized 
to assess associations between GDM 
and various variables, as elaborated in 
subsequent result tables.

RESULTS

Total 244 antenatal patients were 
screened for GDM. The mean age of 
study participants was 28.80±5.76 
years with mean period of gestation of 
28.80±5.76 weeks. 

The majority of participants in the study 
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Demographic detail Frequency (n=244) Percentage

Gravidity

Primigravida 52 21.3

Multigravida 108 44.3

Grand multigravida 84 34.4

Pregnancy 
Trimester

First trimester 36 14.7

Second trimester 78 32

Third trimester 130 53.3

Cousin 
marriage

Yes 84 34.4

No 160 65.6

Education

Uneducated 173 70.9

Matric 40 16.4

Graduate 22 9

Masters 9 3.7

Working 
Status

House wives 241 98.8

Working 3 1.2

Table I: Demographic profile of study participants

Fasting Blood Sugar One-Hour OGTT Two-Hours OGTT

GDM
 (n=67)

Normal
 (n=177)

*p-value
GDM 

(n=45)
Normal 
(n=199)

*p-value
GDM 

(n=40)
Normal 
(n=204)

*p-value

Family history 
of DM

31 (46.2%) 71 (41.1%) 0.197 26 (57.8%) 76 (38.2%) 0.013 23 (57.5%) 79 (38.7%) 0.022

Maternal DM 26 (38.8%) 43 (24.3%) 0.016 21 (46.7%) 48 (24.1%) 0.003 21 (52.5%) 48 (23.5%) 0.000

Paternal DM 9 (13.4%) 21 (11.9%) 0.423 6 (13,3%) 23 (11.6%) 0.303 7 (15.5%) 24 (11.8%) 0.364

First degree 
relative

12 (17.9%) 37 (20.9%) 0.339 11(24.4%) 38 (19.1%) 0.268 9 (22.5%) 40 (19.6%) 0.409

Siblings 4 (6%) 14 (7.9%) 0.434 2 (4.4%) 16 (8.0%) 0.319 3 (7.5%) 15 (7.4%) 0.593

Table II: Association of hereditary factors and risk of gestational diabetes mellitus

OGTT: oral glucose tolerance test; GDM: Gestational Diabetes Mellitus, DM: Diabetes Mellitus, *Chi Square test



were multigravida [44.3% (n=108)] 
Approximately 53.3% (n=130) were in 
the third trimester of pregnancy. 
Further demographic details of 
participants are given in Table I.

Applying IADPGS criteria, GDM was 
diagnosed in 67 (27.5%) participants 
based on FBS, 45 (18.4%) participants 
based on one-hour OGTT results, and 
40 (16.4%) participants based on two-
hour OGTT results. These results show 
that the most frequent diagnosis of 
GDM was based on fasting blood sugar, 
accounting for 67 cases (27.5%). 
Therefore, the overall frequency of 
GDM in our study was 27.5%.

Table II displays the association of 
hereditary factors with the risk of GDM 
using different diagnostic criteria. A 
posit ive family history of DM 
demonstrated a significant association 
with GDM diagnosed across two cut-
offs, one-hour, and two-hour OGTT 

results. While, maternal DM exhibited a 
significant association with at GDM 
diagnosed across all three criteria 
points, including FBS, one-hour and 
two-hour OGTT results. Nevertheless, 
no significant association was observed 
between GDM and paternal DM, first-
degree relatives, or siblings in this study. 

Comparison of various factor with 
GDM across different diagnostic criteria 
is presented in Table III. A significant 
association was found between 
participants with a previous history of 
GDM and the frequency of GDM in 
current pregnancy,  speci f ica l ly  
diagnosed at Two Hours OGTT (p 
=0.015). Hypertension exhibited a 
significant association with GDM, 
diagnosed across all three criteria 
points, including FBS, one-hour, and 
two-hour OGTT results. No significant 
association was observed for body mass 
index (BMI), polyhydramnios, or 

gravidity of patients with the frequency 
of GDM.

DISCUSSION 

In our study, which screened 244 
antenatal females using IADPSG 
criteria, GDM was diagnosed in 27.5%, 
18.4%, and 16.4% based on fasting, 
one-hour, and two-hour OGTT results, 
respectively. A significant hereditary 
factor in GDM was the strong 
association with maternal diabetes (p 
<0.001), surpassing the impact of 
diabetes in the father, first-degree 
relative, and siblings. Further analyses 
revealed associat ions between 
hypertension and GDM. However, 
po l yhydramn ios  and  g rav id i t y  
categories exhibited no significant 
associations with diagnosed GDM.

In our study, the diagnosis of GDM 
based on fasting, one-hour, and two-
hour OGTT results was 27.5%, 18.4%, 
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Variables
GDM diagnosed on 
FBS level (n=67)

GDM diagnosed on One-
Hour OGTT (n=45)

GDM diagnosed on Two-
hours OGTT(n=40)

Previous history  
of GDM

History of GDM present 4 (6%) 2 (4.4%) 4 (10%)

No GDM history 63 (94%) 43 (95.6%) 36 (90%)

P value* 0.092 0.381 .015

Body Mass 
2Index (kg/m )

Extremely obese 7 (10.4%) 2 (4.4%) 2 (16.7%)

Obese 19 (28.4%) 16 (35.6%) 11 (13.6%)

Healthy 27 (40.3%) 17 (37.8%) 17 (18.3%)

Underweight 14 (20.9%) 10 (22.2%) 10 (17.5%)

*P value 0.152 0.984 0.916

Hypertension

Hypertension present 9 (13.4%) 8 (17.8%) 6 (15%)

No hypertension 58 (86.6%) 37 (82.2%) 34 (85%)

*P value 0.019 0.005 0.041

Polyhydramnios

Polyhydramnios present 4 (6%) 3 (6.7%) 3 (7.5%)

No polyhydramnios 63 (94%) 42 (93.3%) 37 (92.5%)

*P value 0.188 0.354 0.458

Gravidity  of 
patient

Primigravida 13 (19.4%) 8 (17.8%) 7 (17.5%)

Multigravida 28 (41.8%) 17 (37.8%) 15 (37.5%)

Grand multigravida 26 (38.8%) 20 (44.4%) 17 (45%)

*P value 0.670 0.293 0.305

Table III: Comparison of various variables with gestational diabetes mellitus

OGTT: oral glucose tolerance test; GDM: Gestational Diabetes Mellitus; *Chi Square test; BMI (Asian cut-off) = Healthy: 18.5-22.9, Overweight: 23-27.5, Obese: >27.5
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and 16.4%, respectively. A recent 
systematic review and meta-analysis on 
GDM prevalence in the Eastern 
Mediterranean region reported a 

19prevalence of 15.3% for Pakistan.  Our 
results showing 16.4% frequency of 
GDM at the two-hour OGTT mark 
corresponds with their results. Local 
studies in Pakistan display a broad range 
of GDM prevalence, ranging from 
8.42% to 35.8%, across all four 

14-17 provinces The primary challenge lies 
in the diversity of diagnostic criteria 
applied in these studies. It is essential to 
utilize current and standardized 
diagnostic criteria to ensure accurate 
prevalence estimates of GDM in 
Pakistan. 

Our study identified a positive family 
history of diabetes and maternal 
diabetes as significant hereditary factors 
associated with GDM. Specifically, 
46.2%, 57.8%, and 57.5% of GDM 
cases diagnosed using FBS, one-hour, 
and  two -hour  OGTT cuto f f s ,  
respectively, reported a positive family 
history. Other studies in Pakistan have 
reported varying frequencies of a 
positive family history of diabetes, 
ranging from 18.1% to 76%, 
highlighting the hereditary role of 
diabetes in a population where 

15,16,20,21consanguinity is prevalent.  
Importantly, we found a significant 
association between GDM and 
maternal history of diabetes, but not 
with paternal history, other first-degree 
relatives, or siblings. Pregnancy entails 
complex hormonal and metabolic 
changes primarily driven by maternal 
factors, which may substantially 
contribute to the development of GDM.

The history of GDM in a previous 
pregnancy is a significant risk factor for 
developing GDM in a subsequent 
pregnancy. In our study, this history was 
reported in 6%, 4.4%, and 10% of 
GDM cases diagnosed based on FBS, 
one-hour, and two-hour OGTT cutoffs, 
respectively. Other studies have 
documented similar findings, with a 
history of GDM in previous pregnancies 
ranging from 6.8% to 17.1% of current 

14, 20GDM cases.  These patterns highlight 
the importance of considering previous 
pregnancy history when assessing GDM 
risk and highlight the need for targeted 
screening and intervention strategies to 
mitigate recurrence and associated 

complications   

Hypertension was reported 13.4%, 
17.8% and 15% in GDM cases, 
diagnosed on the basis of FBS, one-hour, 
and  two -hour  OGTT cuto f f s ,  
respectively. Hypertension and GDM 
may coexist due to shared risk factors 
l i ke  age ,  p rev ious  pregnancy  
complications, pre-existing type 2 DM, 
and chronic hypertension. Genetic 
susceptibility, family history, obesity, 
dietary patterns, and socioeconomic 
factors further contribute to the   
o v e r l a p  o f  t h e s e  c o n d i t i o n s .  
Coexistence of GDM & hypertension 
elevates the risk of future cardio-
metabolic disorders in mothers and 

22adversely affects fetuses and neonates.

In our study, 38.8% of individuals 
diagnosed with GDM based on the FBS 
cutoff were categorized as obese or 
extremely obese. However, no 
significant difference was observed 
between various categories of BMI and 
GDM. One reason for this observation 
could be the absence of established BMI 
cutoffs for pregnant women. 

Pre-pregnancy  obes i ty  and/or  
overweight have shown a significant 

23 16association with GDM.   Gul B et al.  
found that 50% of GDM patients had a 

20BMI >30 kg/m², and Bibi S, et al.,  also 
demonstrated a significant correlation 
between GDM and BMI. BMI emerges 
as a crucial modifiable risk factor that 
can be targeted to reduce the risk of 
GDM. 

A correlation has been demonstrated 
between ultrasound parameters such as 
polyhydramnios and the risk of 
deve lop ing  GDM,  a long  w i th  
associations with large-for-gestational-

24age fetuses.  However, our study did 
not find a statistically significant 
association between GDM and 
polyhydramnios. Collectively, these 
findings emphasize the importance of 
treating GDM as a pre-cardiovascular 
disease state. The management strategy 
should focus on identifying and 
systematically treating cardiovascular 
risk factors beyond the prevention of 
type 2 DM. 

The main limitation of the present study 
is the lack of follow-up to record 
obstetric complications such as preterm 
birth, macrosomia, and caesarean 

section in the studied females. 
Additionally, post-delivery OGTT was 
not repeated in our investigation.

CONCLUSION 

In our study, 27.5% of participants were 
diagnosed with GDM based on FBS, 
while 18.4% and 16.4% were 
diagnosed based on one-hour and two-
hour OGTT results, respectively. 
Significant associations were observed 
between GDM and a positive family 
history of diabetes, particularly 
maternal diabetes. However, no 
significant associations were found with 
paternal diabetes, first-degree relatives, 
siblings, BMI, polyhydramnios, or 
gravidity. Importantly, participants who 
had hypertension and a prior history of 
GDM demonstrated a significant 
association with the occurrence of 
GDM. 

These ins ights  emphas ize  the 
importance of targeted screening and 
intervention strategies, particularly for 
women with a positive family history of 
DM and previous GDM, to mitigate the 
risk of recurrence and associated 
complications. This comprehensive 
analysis of diverse factors influencing 
GDM provides valuable data for refining 
screening and management guidelines in 
both primary and secondary healthcare 
settings.
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