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ABSTRACT 

Objective: To determine the frequency of gestational diabetes mellitus in pregnant women reporting to a public sector tertiary 
care hospital and find the association of gestational diabetes mellitus with age. 
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Pathology Department, Combined Military Hospital, Quetta Pakistan, from Jan 2016 to Mar 
2017. 
Methodology: Five hundred and thirty pregnant women who reported to the Pathology Department of the hospital for an 
Oral Glucose Tolerance Test at 24-28 weeks of gestation were included. The blood samples were taken after ten hours of 
fasting and one hour and two hours after loading with 75g of anhydrous glucose and analyzed using the enzymatic (Glucose 
Oxidase) method. Gestational diabetes mellitus was diagnosed using guidelines recommended by the International 
Association for Diabetes and Pregnancy Study Group /American Diabetic Association for a one-step diagnosis of gestational 
diabetes mellitus according to the new criteria. 
Results: The frequency of gestational diabetes mellitus was quite high 190(35.8%). Of these 530 pregnant women, 162(85.3%) 
women were diagnosed with Fasting Plasma Glucose, and 28 women were diagnosed with 1-hour or 2-hour after the glucose 
load test. Age-group of ≥ 30 years had the highest number of women with gestational diabetes mellitus. 
Conclusion: The frequency of gestational diabetes mellitus in our hospital-reported sample of pregnant women was 35.8%, 
associated with advanced age. The maximum number of women were diagnosed as having gestational diabetes mellitus 
based on the fasting Plasma Glucose cut-off value. 
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INTRODUCTION 

Gestational diabetes mellitus (GDM) is a condi-
tion of glucose intolerance that begins or is first re-
cognized during pregnancy.1 GDM has become an 
important public health problem owing to its growing 
prevalence and association with adverse pregnancy 
outcomes and type 2 diabetes mellitus (T2DM) later in 
life. In a meta-analysis by Bellamy et al. women with 
GDM had a sevenfold increased risk of T2DM for 
several years compared to women with normal glu-
cose tolerance during pregnancy.2 GDM is associated 
with adverse maternal and perinatal outcomes, such 
as fetal overgrowth, shoulder dystocia, operative 
delivery, birth injury, pre-eclampsia, haemorrhage, 
cardiovascular disease, and preterm delivery.3,4 

The prevalence of GDM in Pakistan varies from 
<1% to 26.3%, depending upon the population 

studied.5,6 This is generally attributed to differences in 
living conditions, socio-economic status, and dietary 
habits. The data regarding the prevalence of GDM and 
the number of women affected are vital to allow for 
judicious planning and allocation of resources and the 
preventive strategies that may be undertaken in 
future. Because diverse prevalence rates have been 
observed in studies in different regions of Pakistan 
(22% in Baluchistan), multiple regional studies in 
different subtypes of populations are needed to 
quantify frequency and risk factors associated with it.7-

10 The present study was, therefore, undertaken to 
determine the GDM in women reporting to a tertiary 
care hospital in Quetta. 

METHODOLOGY 

This was a cross-sectional comparative study 
carried out at the Pathology Department, Combined 
Military Hospital,  Quetta and Quetta Institute of 
Medical Sciences, Quetta Pakistan from January 2016 
to March 2017 after taking permission from the 
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Institutional Review Board (Certificate Number: 1/ 
Path/2017). A sample size of 264 was estimated via 
EpiTools Epidemiological Calculator,while keeping 
the significance level at 5%, confidence level at 95%, 
and estimated proportion as 22%.11  

Inclusion Criteria: Pregnant women of 24-28 weeks of 
gestation were included in the study. 

 Exclusion Criteria: Pregnant women with overt 
diabetes mellitus or taking medicines known to affect 
glucose metabolism were excluded from the study. 

Through non-probability consecutive sampling 
530 pregnant women were included, who reported for 
oral glucose tolerance test (OGTT) at 24-28 weeks of 
gestation after informed consent. The blood samples 
were taken after ten hours of fasting and 1 hour and 2 
hours after loading with 75g of anhydrous glucose and 
analyzed using the enzymatic (Glucose Oxidase) me-
thod on Clinical Chemistry AnalyzerSelectra E           
(Vital Scientific). The samples were centrifuged and 
analyzed immediately. Two levels of quality control 
samples were run in each batch after calibration. The 
controls were in lyophilized form. The Westgard Rules 
were used to assess quality control. The fasting plasma 
glucose (FPG) and plasma glucose levels 1 and 2 hours 
after glucose load were estimated as recommended by 
the International Association for Diabetes and Preg-
nancy Study Group (IADPSG)/American Diabetic 
Association (ADA) for one-step diagnosis of GDM 
according to the new criteria. At least two readings 
that were equal to or exceeded 5.1mmol/L for FPG, 
10mmol/L for 1-hour after glucose load, and 8.5 
mmol/L for 2-hours after glucose load were labelled 
as GDM.12 

Statistical Package for Social Sciences (SPSS) ver-
sion 20.0 was used for the data analysis. Descriptive 
statistics were calculated for age and plasma glucose 
levels at fasting and 1 and 2 hours after the oral 
glucose load. The study participants were divided into 
three groups for age, i.e.≤ 20 years, between 21-30 
years, and > 30 years. Therefore, ANOVA was used to 
compare mean values of FPG and plasma glucose 
levels 1-hour and 2-hour after glucose load among 
different age groups. The p-value ≤0.05 was taken as 
statistically significant. 

RESULTS 

There were 530 women with a mean age of 
29.01±4.48 years ranging from 19-43 years. There were 
Eight (3%) women in ≤20 years Age-Group, 181(68.3%) 
women in 21-30 years Age-Group and 76(28.7%) 

women in >30 years Age-Group. Overall, 190 out of 
530(35.8%) women were diagnosed with GDM. Of 
these women with GDM, 162(85.3%) were diagnosed 
by FPG using ADA diagnostic criteria. Among these 
162 women, a 1-hour after-glucose load test was also 
positive in 18 women, and a 2-hour after-glucose load 
test was positive in 20 women. However, in 28 
women, all three values were above the cut-off values. 
Association of gestational diabetes mellitus with age 
groups was shown in the Table-I. 

 

Table-I: Association of Gestational Diabetes Mellitus with 
Age Groups (n=530) 

Assessment of Plasma  
Glucose Levels 

Age ≤ 20 
years 
n(%) 

Age: 21-30 
years 
n(%) 

Age >30 
years 
n(%) 

Gestational diabetes mellitus 0 118(32.6) 72(47.4) 

Plasma Glucose Levels within 
the Reference Range 

16(110) 244(67.4) 80(52.6) 

 

Twenty-eight women were diagnosed by 1-hour 
or 2-hour after glucose load test where FPG was 
<5.1mmol/L. Of these, 12 women had both 1-hour and 
2-hour after glucose load tests below the cut-off range, 
and 14 women had only 2-hours after the glucose load 
test below the cut-off value for GDM. Only two wo-
men were diagnosed using a 1-hour post-glucose-load 
cut-off value. The mean levels for FPG and plasma 
glucose after 1 and 2 hours of oral glucose challenge 
were significantly higher in the age-group of ≥30 years 
(p=0.005, p<0.001 and p=0.026, respectively) (Table-II). 

 

Table-II: Comparison of Mean Values of Plasma Glucose 
Levels at Fasting and at One and Two Hours after Oral 
Glucose Load Challenge (n=530) 

Assessment of Plasma 
Glucose Levels 

Age ≤20 
years 

Mean±SD 

Age:21-30 
years 

Mean±SD 

Age >30 
years 

Mean±SD 

p-
value 

Fasting Plasma Glucose 4.61±0.29 4.86±0.62 5.09±0.78 0.005 

Plasma glucose 1 hour 
After Glucose Load 

6.68±1.11 7.78±1.67 8.42±1.68 <0.001 

Plasma glucose 2 hours 
after glucose load 

6.21±1.22 6.70±1.72 6.98±1.51 0.026 

 

DISCUSSION 

The frequency of GDM was 35.8% in our study. 
This is high when compared to a previous study from 
Balochistan 9(22%) and other studies from other areas 
of Pakistan (<1% to 26.3%). This is because GDM has 
an association with many factors that include family 
history, maternal age, parity, educational level, ethni-
city, maternal occupation, polyhydramnios, history of 
GDM, anaemia, stress, hypertension, history of abor-
tions, lack of exercise, pre-pregnancy weight, and 
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BMI.12,13 These factors had not been explored in our 
study and this might have resulted in different results. 
This was also one of the limitations of our study. 

We found that maternal age was positively asso-
ciated with the frequency of GDM. A similar asso-
ciation had been observed in earlier studies from other 
parts of Pakistan by Bibi et al. Fatima et al. Saeed et al. 
and Khan et al.5-13 The reason given for this association 
is similar to the reason behind the development of 
T2DM, i.e. with age, the pancreas starts producing 
insulin less effectively. Maternal age is an established 
risk factor for GDM, but there is no consensus on the 
age above which there is a significantly increased risk 
of GDM. In the literature, the lowest recommended 
cut-off age is 25 years for GDM, as recommended by 
the American Diabetes Association.14 

In our study, most women (85.3%) were diag-
nosed with GDM using ADA cut-off levels of FPG. 
Our finding is similar to the previous studies who 
noted that the maximum number of women were 
diagnosed based on the FPG cut-off value of 5.1 
mmol//L.15-17 Over the years, FPG has been widely 
applied as a screening test for GDM, given its advan-
tages of being less expensive, more reproducible, well 
accepted, and easier to administer universally.15,16 

GDM is an international health issue of concern. 
A recent review of GDM prevalence showed that 
Southeast Asian populations had the highest preva-
lence of GDM overall, with approximately 23% of the 
pregnancies getting affected.17 A study from the USA 
reported an incidence of 8.2% for GDM in 2016.18 Early 
detection of GDM is necessary to reduce or avert short 
and long-term adverse consequences of GDM on the 
foetus and the mother, the most significant of which is 
a pre-disposition to the development of metabolic 
syndrome andT2DM.19 There is also a dire need to 
educate healthcare professionals making them aware 
of the benefits of early management of diabetes and 
appropriate use of OGTT for timely diagnosis. 

Our study has added considerably to the limited 
data regarding GDM from the Baluchistan province. 
Our study had a larger sample size (n=530) and thus 
has given a better picture of the on-ground prevalence 
of GDM in Baluchistan province. However, large 
population-based trials are necessary to truly assess 
the disease burden of GDM in Baluchistan women. 

ACKNOWLEDGEMENTS 

All the authors acknowledge the study participants 
and the laboratory staff involved. 

CONCLUSION 

The frequency of gestational diabetes mellitus in our 
hospital-reported sample of pregnant women was 35.8%, 
associated with advanced age. The maximum number of 
women were diagnosed as having gestational diabetes 
mellitus based on the fasting Plasma Glucose cut-off value. 

Conflict of Interest: None. 

Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

ML & SBA: Study design, data acquisition, critical review, 
approval of the final version to be published. 

MA & MM: Conception, drafting the manuscript, approval 
of the final version to be published. 

MA & MI: Data analysis, data interpretation, critical review, 
approval of the final version to be published. 

SARSB & MA: Critical review, drafting the manuscript, 
approval of the final version to be published. 

Authors agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. National Institutes of Health consensus development conference 
statement: diagnosing gestational diabetes mellitus, March 4-6, 
2013. Obstet Gynecol 2013; 122(2 Pt 1): 358-369. doi: 10.1097/ 
AOG.0b013e31829c3e64.  

2. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2 diabetes 
mellitus after gestational diabetes: a systematic review and 
meta-analysis. Lancet s2009; 373(9677): 1773-1179. doi: 10.1016/ 
S0140-6736(09)60731-5.  

3. HAPO Study Cooperative Research Group, Metzger BE, Lowe 
LP, Dyer AR, Trimble ER, Chaovarindr U, et al. Hyperglycemia 
and adverse pregnancy outcomes. N Engl J Med 2008; 358(19): 
1991-2002. doi: 10.1056/NEJMoa0707943.  

4. Jawa A, Raza F, Qamar K, Jawad A, Akram J. Gestational 
diabetes mellitus is rare in primigravida Pakistani women. 
Indian J Endocrinol Metab 2011; 15(3): 191-193. doi: 10.4103/ 
2230-8210.83404.  

5. Bibi S, Saleem U, Mahsood N. The frequency of Gestational 
diabetes mellitus and associated risk factors at Khyber teaching 
hospital Peshawar. J Postgrad Med Inst 2015; 29(1): 43-46. 

6. Qazi A, Fahim A, Qureshi A, Ul-Haque M. Gestational diabetes 
mellitus; still a great problem. Prof Med J 2016; 23(1): 15-19. 

7. Anwer A, Asif U, Bhalli MA, Asif M. Gestational diabetes; scree-
ning in pregnant women. Prof Med J 2016; 23(12): 1465-1470. 

8. Fatima SS, Rehman R, Alam F, Madhani S, Chaudhry B, Khan 
TA. Gestational diabetes mellitus and the predisposing factors. J 
Pak Med Assoc 2017; 67(2): 261-265. 

9. Razaq S, Khan MW, Masood Z, Malik A, Ur-Rehaman H, 
Rehmat N, et al. An Investigation on the Prevalance of 
Gestational diabetes mellitus in the Pregnant Women of 
Province Balochistan. World J Med Sci 2015; 12(2): 198-203. 

10. Naheed F, Kammeruddin K, Hashmi HA, Narijo S. Frequency of 
impaired oral glucose tolerance test in high risk pregnancies for 
gestational diabetes mellitus. J Coll Physicians Surg Pak 2008; 
18(2): 82-85. 



GGeessttaattiioonnaall  DDiiaabbeetteess  MMeelllliittuuss  iinn  PPrreeggnnaanntt  WWoommeenn 

Pak Armed Forces Med J 2022; 72 (6): 2098 

11. Etminan-Bakhsh M, Tadi S, Hatami M, Darabi R. Prevalence of 
Gestational Diabetes Mellitus and Its Associated Risk Factors in 
Boo-Ali Hospital, Tehran. Galen Med J 2020; 9(1): e1642-1645.  

12. Saeed J, Yasmeen G, Hasan A, Bakhsh AR. Assessment of 
gestational diabetes mellitus risk factors in local population. Int J 
Endorsing Health Sci Res 2016; 4(4): 19-27. 

13. Khan R, Ali K, Khan Z. Socio-demographic Risk Factors of 
Gestational Diabetes Mellitus. Pak J Med Sci 2013; 29(3): 843-846. 
doi: 10.12669/pjms.293.3629.  

14. American Diabetes Association. Diagnosis and classification of 
diabetes mellitus. Diabetes Care 2014; 37(Suppl-1): S81-90. doi: 
10.2337/dc14-S081.  

15. Rajput R, Yadav Y, Nanda S, Rajput M. Prevalence of gestational 
diabetes mellitus & associated risk factors at a tertiary care 
hospital in Haryana. Indian J Med Res 2013; 137(4): 728–733.  

16. Prutsky GJ, Domecq JP, Sundaresh V, Elraiyah T, Nabhan M, 
Prokop LJ, et al. Screening for gestational diabetes: a systematic 

review and meta-analysis. J Clin Endocrinol Metab 2013; 98(11): 
4311-4318. doi: 10.1210/jc.2013-2460.  

17.  Gopalakrishnan V, Singh R, Pradeep Y, Kapoor D, Rani AK, 
Pradhan S, et al. Evaluation of the prevalence of gestational 
diabetes mellitus in North Indians using the International 
Association of Diabetes and Pregnancy Study groups (IADPSG) 
criteria. J Postgrad Med 2015; 61(3): 155-158. doi: 10.4103/0022-
3859.159306.  

18. Guariguata L, Linnenkamp U, Beagley J, Whiting DR, Cho NH. 
Global estimates of the prevalence of hyperglycaemia in preg-
nancy. Diabetes Res Clin Pract 2014; 103(2): 176-185. doi: 
10.1016/j.diabres.2013.11.003.  

19. Zhou T, Du S, Sun D, Li X, Heianza Y, Hu G,  et al. Prevalence 
and Trends in Gestational Diabetes Mellitus Among Women in 
the United States, 2006-2017: A Population-Based Study. Front 
Endocrinol (Lausanne) 2022; 13: 868094. doi: 10.3389/fendo. 
2022.868094.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


