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Abstract 

Background: Gestational diabetes mellitus (GDM) is a common metabolic disorder that occurs 

during pregnancy and is associated with poor outcomes for both the mother and the fetus. Despite 

the disease's increasing prevalence, there is currently a dearth of prospective data on how GDM 

affects maternal and infant outcomes in Pakistan. 

Objective: To evaluate the impact of GDM on maternal and fetal outcomes in Pakistani women. 

Methodology: Using non-probability consecutive sampling, 112 pregnant women between 24 and 

28 weeks of gestation were included in this prospective cohort study. To diagnose GDM in 

accordance with WHO guidelines, participants completed an oral glucose tolerance test (OGTT). 

The mean ± SD was used to summarize continuous variables, whereas frequencies and percentages 

were used to summarize categorical variables. Results from GDM and non-GDM groups were 

compared using logistic regression analysis, the independent t-test, and the chi-square test. 

Results: Women with GDM were older, had higher BMI, and more frequently had a family history 

of diabetes. Cesarean delivery was significantly more common among GDM pregnancies, while 

other maternal complications, such as preeclampsia and pregnancy-induced hypertension, were 

more frequent but not statistically significant. Infants of GDM mothers had higher birth weights, 

with increased rates of macrosomia, neonatal hypoglycemia, and NICU admission.  

Conclusion: GDM considerably raises the likelihood of unfavorable outcomes for both mothers and 

newborns. Improving pregnancy outcomes for Pakistani women requires early GDM screening, 

monitoring, and treatment. 
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study, macrosomia 
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Introduction 

One of the most prevalent metabolic conditions that might complicate pregnancy is gestational 

diabetes mellitus (GDM), which is characterized by glucose intolerance that initially appears or is 

diagnosed during pregnancy.(1) The condition presents serious hazards to the mother's and the 

fetus's health, both in the short and long term. GDM raises a mother's risk of preeclampsia, 

hypertension during pregnancy, cesarean birth, and type 2 diabetes mellitus in later life.(2) Negative 

consequences for the fetus include preterm birth, shoulder dystocia, macrosomia, neonatal 

hypoglycemia, and an increased risk of adult obesity and metabolic syndrome.(3) . 

Alongside the rising incidence of type 2 diabetes and obesity worldwide, the prevalence of GDM is 

also rising. The International Diabetes Federation (IDF) estimates that hyperglycemia affects 14% 

of pregnancies, with GDM accounting for the majority of these cases.(4) The population, ethnicity, 

and diagnostic criteria all have a significant impact on the prevalence. Women in South Asian 

cultures are especially vulnerable because of their lower insulin resistance thresholds, nutritional 

choices, and genetic predisposition.(5) 

GDM is becoming more widely acknowledged as a significant obstetric issue in Pakistan. 

According to studies, prevalence percentages vary by location and diagnostic technique, ranging 

from 6% to 19%. Maternal obesity, maternal advanced age, maternal sedentary behaviors, and 

factors limiting mothers' awareness of prenatal care are all contributing factors.(6,7) Lack of 

prospective data on maternal and fetal outcomes of GDM in Pakistan limits evidence-based policy 

development and clinical practices, even though GDM incidence continues to increase.  

In South Asian populations, where genetic predisposition, rising obesity rates, and lifestyle changes 

contribute to its increasing prevalence, gestational diabetes mellitus (GDM) has become a major 

public health concern.(8-10) Despite the known risks, many pregnancies in Pakistan remain 

unscreened or poorly managed, leading to ‘preventable maternal and neonatal complications’. 

Limited prospective data from the region make it challenging to develop targeted interventions or 

evidence-based clinical guidelines. The majority of existing studies provide limited generalizability 

and have a retrospective and/or hospital-based design. There is an urgent need for a prospective 

assessment of maternal and neonatal outcomes of GDM to provide context-specific evidence. The 

study aimed to conduct a prospective assessment of the consequences of GDM on maternal and 

fetal outcomes of Pakistani women. 

 

Methodology 

This observational cohort study with a prospective design was conducted at Islamabad over a period 

of six months, from 1st January 2025 to 30th June 2025. A total of 112 participants were enrolled, 

with the sample size calculated using OpenEpi software based on the prevalence of GDM 

documented in previous Pakistani research. According to a study conducted among pregnant 

women in Karachi, the prevalence of GDM was reported to be 45%.(11) Using this estimate with a 

95% confidence interval, 80% study power, and 5% margin of error, the required sample size was 

determined to ensure adequate statistical validity. 

Pregnant women between the ages of 18 and 45 who were pregnant, had a gestational age of 24 to 

28 weeks at the time of recruitment, and gave written, informed consent were all eligible to 

participate. The exclusion criteria involved those with pre-existing type 1 or type 2 diabetes 

mellitus, multiple pregnancies, known chronic conditions affecting glucose metabolism, such as 

renal or hepatic disease, corticosteroid use, or any evidence of significant fetal abnormalities 

identified on ultrasound before recruitment. 

Data was gathered using a standardized proforma. After obtaining informed consent, ‘baseline data 

were recorded, including age, parity, body mass index, socioeconomic status, family history of 

diabetes, and obstetric history’. After an overnight fast, all recruited patients conducted a 75-gram 

oral glucose tolerance test (OGTT) between weeks 24 and 28 of pregnancy. The WHO criteria were 

used to diagnose GDM. (12) According to hospital guidelines, women with GDM were treated with 

insulin treatment or dietary changes. Pregnancy-induced hypertension, preeclampsia, delivery 

method, and postpartum problems were among the maternal outcomes evaluated. Maternal age at 
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delivery, birth weight, low birth weight, macrosomia, newborn hypoglycemia, Apgar scores, NICU 

admission, and perinatal mortality were among the fetal and neonatal outcomes. 

All of the data was entered and analyzed using SPSS version 26. Continuous data, such as maternal 

age and birth weight, were summarized as mean ± standard deviation, whereas categorical factors, 

such as the presence of GDM, the delivery mode, and issues with infants, were expressed as 

frequencies and percentages. The ‘independent t-test for continuous variables and the chi-square 

test for categorical variables were used to compare’ women with and without GDM. The 

association between GDM and adverse maternal and fetal outcomes was assessed using logistic 

regression analysis after adjusting for potential confounders such as maternal age and BMI. 

Statistical significance was defined as P-values below 0.05. 

 

Results 

Women in the GDM group were generally older and had a higher body mass index compared to 

their non-GDM counterparts, and a family history of diabetes was more frequently observed among 

them. While a greater proportion of non-GDM women were primigravida, and slightly more 

participants in the GDM group belonged to a lower socioeconomic status, these differences were 

not statistically significant.(Table 1) 

 

Table 1. Baseline Characteristics of Study Participants (n = 112) 

Variable GDM Group  

(n = 38) 

Non-GDM Group  

(n = 74) 

p-value 

Maternal age (years) 31.6 ± 5.8 27.9 ± 4.5 0.012 

BMI (kg/m²) 27.8 ± 3.5 25.4 ± 3.1 0.003 

Primigravida 10 (26.3%) 29 (39.2%) 0.18 

Family history of diabetes 21 (55.3%) 19 (25.7%) 0.004 

Low socioeconomic status 17 (44.7%) 29 (39.2%) 0.58 

 

Cesarean delivery was significantly more common among the GDM group, while vaginal deliveries 

predominated in the non-GDM group. Although pregnancy-induced hypertension and preeclampsia 

were observed more frequently in GDM pregnancies, these differences did not reach statistical 

significance. The incidence of postpartum hemorrhage was low and comparable between the two 

groups, indicating that GDM primarily influenced the mode of delivery rather than postpartum 

complications in this cohort. (Table 2) 

 

Table 2. Maternal Outcomes by GDM Status 

Maternal Outcome GDM Group 

(n = 38) 

Non-GDM Group 

(n = 74) 

p-value 

Pregnancy-induced hypertension 6 (15.8%) 4 (5.4%) 0.08 

Preeclampsia 5 (13.2%) 3 (4.1%) 0.09 

Mode of delivery    

Vaginal 15 (39.5%) 53 (71.6%)  

Cesarean 23 (60.5%) 21 (28.4%) 0.002 

Postpartum hemorrhage 2 (5.3%) 2 (2.7%) 0.60 

 

Infants born to mothers with GDM had significantly higher birth weights, and the incidence of 

macrosomia was markedly greater. Neonatal hypoglycemia and NICU admissions were also 

significantly more frequent among GDM infants. Although low birth weight, preterm delivery, low 

Apgar scores, and perinatal mortality occurred more often in the GDM group, these differences 

were not statistically significant. Overall, the results indicate that GDM has a considerable impact 

on fetal growth and immediate neonatal health, particularly in terms of macrosomia, hypoglycemia, 

and the need for intensive care. (Table 3) 
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Table 3. Fetal and Neonatal Outcomes by GDM Status 

Fetal/Neonatal Outcome GDM Group 

(n = 38) 

Non-GDM Group 

(n = 74) 

p-value 

Birth weight (kg) 3.48 ± 0.62 3.02 ± 0.54 0.001 

Macrosomia (>4 kg) 6 (15.8%) 2 (2.7%) 0.014 

Low birth weight (<2.5 kg) 4 (10.5%) 7 (9.5%) 0.87 

Preterm delivery (<37 weeks) 7 (18.4%) 6 (8.1%) 0.13 

Neonatal hypoglycemia 8 (21.1%) 4 (5.4%) 0.017 

Apgar <7 at 5 minutes 3 (7.9%) 2 (2.7%) 0.20 

NICU admission 9 (23.7%) 7 (9.5%) 0.048 

Perinatal mortality 2 (5.3%) 1 (1.4%) 0.27 

 

Women with GDM had over three times higher odds of undergoing cesarean delivery compared to 

non-GDM women. Similarly, the likelihood of delivering a macrosomic infant was nearly six times 

higher in the GDM group, while the odds of neonatal hypoglycemia were over four times greater. 

Although crude analyses suggested increased risks of preeclampsia and NICU admission among 

GDM pregnancies, these associations were not statistically significant after adjustment. These 

findings underscore the substantial impact of GDM on both maternal and neonatal health, 

particularly in relation to delivery mode, fetal overgrowth, and immediate neonatal complications. 

(Table 4) 

 

Table 4. Logistic Regression Analysis: Association of GDM with Adverse Outcomes 

Outcome Crude OR (95% CI) Adjusted OR* (95% CI) p-value 

Cesarean delivery 3.86 (1.67–8.93) 3.12 (1.29–7.55) 0.011* 

Preeclampsia 3.57 (0.83–15.3) 2.98 (0.66–13.4) 0.15 

Macrosomia 6.71 (1.27–35.5) 5.84 (1.05–32.2) 0.043* 

Neonatal hypoglycemia 4.74 (1.34–16.7) 4.10 (1.10–15.2) 0.035* 

NICU admission 2.93 (1.05–8.13) 2.56 (0.88–7.44) 0.08 

 

Discussion 

According to several studies, the frequency of GDM in Pakistan varies significantly, ranging from 

4.41% to 57.90%.(13) This discrepancy can be explained by variations in the population's 

characteristics, diagnostic standards, and study design. In Lahore, a prevalence of 36.8% was 

observed by Siddique et al. (2023), underscoring the growing burden of GDM in urban 

environments. The results of our study are similar to the typical risk factors, a family history of 

diabetes, a high body mass index (BMI), and older maternal age.(14)  

As reported by Shaikh et al. (2022), those with GDM underwent a higher rate of cesarean sections 

than women without GDM.(15) Also, our study found that women with GDM were more likely to 

have the diagnosis of preeclampsia, consistent with Khan et al. (2024) and Elgazzaz et al. (2024) 

findings that there is a higher rate of preeclampsia with GDM.(16,17) In our study, infants delivered 

to mothers who have GDM experienced a significant increase in mean birth weight and also had 

increased incidence of macrosomia and neonatal hypoglycemia. Khan et al. (2025) found similar 

results with the conclusion that GDM significantly increases risk of complications for infants and 

macrosomia. (18) Finally, our study found a higher incidence of NICU admission; this finding 

aligns with the previous findings of Anthony et al. (2021) and Ghosh et al. (2021), both 

investigating rates of NICU admission for GDM.(19,20) 

Khan et al. (2025) found that GDM significantly increases the risk of persistent metabolic 

dysfunction in mothers postpartum, highlighting the enduring implications of this disease.(18) This 

relates to the essential need for early detection and effective treatment for GDM to prevent long-

term health issues in mothers. Similar negative maternal and fetal outcomes have been linked to 

GDM in international research. GDM was linked to an increased risk of prenatal hypertension, 

preeclampsia, polyhydramnios, cesarean delivery, preterm birth, and large for gestational age 
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(LGA) newborns, according to studies by Li et al. (2023), Wang et al. (2025), and Saleem et al. 

(2025).(21-23) These results support our research and demonstrate the importance of GDM as a 

major global public health concern. 

There are certain limitations to our investigation. Our findings may not be as broadly applicable to 

the general population due to the single-center design. Furthermore, selection and recollection 

biases may be introduced by the study's retrospective design. To confirm our findings and 

investigate the underlying processes connecting GDM to worse outcomes, multicenter prospective 

studies are required in the future. The results of this study highlight how crucial it is to screen for 

and diagnose GDM in Pakistani women as soon as possible. Routine glucose screening at 24–28 

weeks of gestation should be encouraged, especially for women with advanced maternal age, high 

BMI, or a family history of diabetes, as these conditions are associated with significantly higher 

rates of cesarean delivery, macrosomia, neonatal hypoglycemia, and NICU admissions. 

Adverse maternal and fetal outcomes can be lessened with the use of efficient management 

techniques, such as medical nutrition treatment, blood glucose monitoring, and prompt 

pharmacologic therapies when necessary. Additionally, teaching expectant mothers about 

nutritional advice, physical activity, and lifestyle changes may lessen the prevalence and severity of 

GDM. In order to expand prenatal care coverage and standardize GDM screening practices 

throughout Pakistani urban and rural healthcare facilities, this study highlights the need for policy-

level measures from a public health perspective. Early intervention may reduce both the long-term 

consequences of type 2 diabetes in mothers and metabolic complications in offspring, as well as 

alleviate short-term issues for mothers and newborns. 

The results of the investigation allow for the creation and execution of standardized national 

guidelines for the detection, identification, and treatment of gestational diabetes mellitus (GDM) in 

order to ensure uniform care across medical centers in both urban and rural areas. To enhance 

maternal and fetal outcomes related to GDM in Pakistan, early and universal testing for GDM 

should be carried out for all pregnant women between 24 and 28 weeks of gestation, with additional 

early screening for high-risk women, such as those with advanced maternal age, obesity, or a family 

history of the disease. Patient education focusing on healthy dietary practices, physical activity, and 

self-monitoring of blood glucose is crucial to prevent or reduce the severity of GDM and its 

associated complications. Establishing multidisciplinary antenatal clinics involving obstetricians, 

endocrinologists, dietitians, and diabetes educators can improve individualized management and 

monitoring of GDM pregnancies.  

Long-term postpartum follow-up for women with a history of GDM is recommended to screen for 

type 2 diabetes and implement early interventions, given their increased risk for metabolic 

disorders. Finally, public health initiatives, including community-based awareness programs, should 

target women of reproductive age to educate them about the risk factors, prevention strategies, and 

the importance of early engagement with healthcare services. Implementing these recommendations 

may substantially improve both immediate pregnancy outcomes and long-term maternal and child 

health. 

 

Conclusion 

Maternal diabetes mellitus in Pakistani women increases the risk of cesarean birth, macrosomia, 

infant hypoglycemia, and neonatal intensive care unit admission, among other serious 

complications for both mother and fetus. Important risk factors include maternal parity, positive 

family history of diabetes, age of the mother, and maternal BMI. Early recognition and effective 

management of GDM are crucial to reducing adverse health outcomes for the mother and child, and 

the risks can be mitigated by implementing standardized screening protocols, patient education, and 

individualized monitoring during pregnancy. Further multicenter and prospective studies are needed 

to establish effective approaches to prevent and manage gestational diabetes mellitus in diverse 

populations in Pakistan. 
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