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Abstract 

Background: Gestational diabetes mellitus (GDM) is a major public health concern, associated with higher maternal and perinatal morbidity. This study is 

undertaken to evaluate the effect of GDM on perinatal and maternal outcomes among pregnant women reporting to a tertiary care hospital in Tamil Nadu. 

Materials and Methods: A prospective observational study was conducted from November 2022 to October 2024 on 141 GDM and 141 non-GDM pregnant 

women. GDM was diagnosed by the 75g OGTT according to IADPSG criteria. Maternal details, pregnancy complication, and perinatal outcomes data were 

gathered and analyzed using SPSS version 21, and a p-value of less than 0.05 was taken as statistically significant. 

Results: Of 2,965 deliveries, the incidence of GDM was 4.7%. A significant association existed between GDM and higher BMI (p<0.001) and family history 

of diabetes (p<0.001). GDM was associated with significantly higher preeclampsia (p=0.020), urinary tract infection (p=0.008), preterm labor (p=0.001), and 

Postpartum Hemorrhage (p=0.015). In addition, the GDM neonates were significantly more likely to have an elevated mean birth weight (p=0.021), signifying 

higher macrosomia risk. Also, neonatal hyperbilirubinemia occurred significantly more in infants with GDM (p=0.02). No significant differences reported in 

APGAR scores, mode of delivery, or hypoglycemia in neonates.  

Conclusion: GDM is associated with increased maternal morbidity and perinatal complications, and thus, early detection and intervention are required. 

Lifestyle changes, intensive prenatal care, and postpartum glucose screening are essential in reducing risks to mother and child. The present study highlights 

the necessity of intensified screening programs and tailored care strategies for better maternal and neonatal health outcomes. 

 

Keywords: Gestational diabetes mellitus, Perinatal outcomes, Maternal complications. 

Received: 08-04-2025; Accepted: 07-05-2025; Available Online: 18-11-2025 

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 

which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under 

the identical terms. 

 

For reprints contact: reprint@ipinnovative.com 

1. Introduction  

Gestational diabetes mellitus (GDM) presents a substantial 

public health issue, intricately linked to a spectrum of adverse 

maternal and perinatal outcomes.1 GDM is defined as glucose 

intolerance first diagnosed during pregnancy. GDM is 

becoming more prominent because of a combination of 

evolving diagnostic criteria, lifestyle changes, and increasing 

rates of non-communicable diseases worldwide.2 According 

to the International Association of Diabetes and Pregnancy 

Study Groups (IADPSG) criteria, GDM affects up to 11% of 

pregnancies worldwide.3 The Indian Council of Medical 

Research (ICMR) has highlighted that the pathophysiology 

of GDM is influenced by contributory factors such as 

increasing obesity rates, dietary shifts, and sedentary 

lifestyles, further exacerbated by genetic susceptibilities, 

leading to a significant rise in GDM incidences.4 This 

growing burden emphasizes the need for effective screening 

and management strategies to mitigate maternal and perinatal 

risks. 

Maternal outcomes in GDM pregnancies often include 

an increased risk of preeclampsia, caesarean delivery, and 

progression to type 2 diabetes mellitus (T2DM). Indian 

studies suggest that women with GDM are at a heightened 

risk of developing T2DM compared to global averages, 

reinforcing the importance of postpartum screening and 
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lifestyle interventions to reduce long-term complications.5-7 

From a perinatal perspective, infants born to mothers with 

GDM are more susceptible to complications such as 

macrosomia, neonatal hypoglycemia, and preterm birth. 

Indian-specific findings further highlight the risk of neonatal 

morbidities, emphasizing the need for tailored monitoring 

protocols to improve neonatal outcomes. Additionally, the 

potential for long-term metabolic issues in offspring, 

including obesity and metabolic syndrome, underscores the 

importance of preventive strategies in this population.6-8  

Managing GDM requires a comprehensive approach 

involving dietary modifications, increased physical activity, 

and pharmacological interventions when necessary. Given 

the rising incidence of GDM in India, early and extensive 

screening is crucial, particularly among women with risk 

factors such as elevated pre-gestational BMI, prior GDM 

history, or a family history of diabetes.7,9 This study aims to 

assess the impact of GDM on perinatal and maternal 

outcomes among GDM mothers compared with non-GDM 

mothers attending a tertiary care hospital in South India. By 

investigating these outcomes, this study seeks to highlight the 

importance of early detection, appropriate intervention, and 

individualized care plans to improve the overall health of 

both mothers and infants affected by GDM. 

2. Materials and Methods 

This prospective observational study was conducted at a 

tertiary care hospital in Perambalur, South India, from 

November 2022 to October 2024. The study population 

included all 141 GDM-diagnosed pregnant women who 

attended the OPD during the study period. Age-matched 

control groups without GDM who delivered during the same 

period were included.  Pregnant mothers with overt diabetes 

mellitus and those with comorbidities such as gestational 

hypertension and thyroid disorders were excluded from the 

study. Diagnosis of GDM was made by the Glucose 

Tolerance Test using 75 g glucose. Patient was categorized 

as GDM as per IADPSG criteria ie if any one value is more 

than the criteria (fasting blood sugar ≥92 mg/dl, 1 h Blood 

Sugar ≥180 mg/dl, and 2 h Blood Sugar ≥153 mg/dl) were 

categorised as GDM. 

Data were collected using a pre-designed semi-

structured questionnaire, with informed consent obtained 

before participation. Eligible participants were identified and 

interviews were conducted in Tamil to ensure clarity. Age 

verification was done using identification documents such as 

ration cards. All the participants' medical history, including 

bad obstetric history (BOH), comorbidities, anthropometric 

measurements, perinatal outcome were recorded. GDM 

confirmed pregnant women were advised on physical activity 

and diet, while those requiring insulin were admitted for 

management. Glucose values were recorded at diagnosis, and 

all participants were followed until delivery, with maternal 

and neonatal complications documented. Anonymity was 

maintained.  

Data analysis was performed using SPSS software 

version 21, employing descriptive statistics (frequencies and 

percentages) and inferential statistics using the chi-square 

test, with a p-value of <0.05 considered significant. Ethical 

clearance was obtained from the Institutional Ethical 

Committee on Human Subjects (IECHS), and written 

informed consent was secured from all participants after 

explaining the study's risks, benefits, and voluntary nature. 

3. Results 

Out of 2965 deliveries, 141 (4.7%) mothers were diagnosed 

with GDM. A total of 141 GDM pregnant women and 141 

non-GDM pregnant women were included in the study. 

Around 70% of the participants were diagnosed as GDM by 

fasting Blood sugar in the OGTT. More than 50% of them 

were advised for nutritional modification for GDM. (Table 

1)  

Table 1: Frequency distribution of the method of diagnosis 

and mode of treatment for GDM (n=141 

Method of Diagnosis GDM (n=141) 

n (%) 

Fasting Blood Sugar 98 (69.5) 

1-hour Blood Sugar 23 (16.3) 

2-hour Blood Sugar 20 (14.2) 

Modes of treatment for GDM  

Diet 111 (78.7) 

Insulin 18 (12.8) 

OHA 12 (08.5) 
 

A significant association was found between BMI 

(Kg/m² ± SD) and a history of diabetes in the family between 

the pregnant mothers with GDM and non-GDM, whereas age 

and parity did not show an association. (Table 2) 

Table 2: Demographic and pregnancy characteristics of the study participants (n=141) 

Variable GDM 

(n=141) 

Non-GDM 

(n=141) 

p-value 

Age in Years (mean±SD) 3.231±3.2 30.5±4.1 0.254* 

BMI (Kg/m2±SD) 27.4 ± 5.2 24.8 ± 4.8 <0.001 

History of diabetes in the family Yes 47 (33.3) 16 (11.3) <0.001 

Parity Primigravida 60 (45.8) 71 (54.2) 0.094 

Multigravida 81 (53.6) 70 (46.4) 

*unpaired t-test 
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Table 3: Antenatal complications and pregnancy outcomes of the study participants (n=141) 

Variables GDM 

(n=141) 

Non-GDM 

(n=141) 

p-value 

Polyhydramnios Yes 30 (56.6) 23 (60.3) 0.143 

No 111 (48.5) 118 (51.5) 

Preeclampsia Absent 105 (46.1) 123 (53.9) 0.020 

Mild 23 (63.9) 13 (36.1) 

Severe 13 (72.2) 05 (27.8) 

UTI Yes 31 (65.9) 16 (34.1) 0.008 

No 110 (46.8) 125 (53.2) 

Preterm Labour Yes 24 (77.4) 07 (22.5) 0.001 

No 117 (46.6) 134 (53.4) 

PROM Yes 08 (61.5) 05 (38.5) 0.197 

No 133 (49.4) 136 (50.6) 

Mode of Delivery Cesarean 85 (52.5) 77 (47.5) 0.167 

Vaginal  56 (46.7) 64 (38.3) 

Primary Postpartum Hemorrhage 7 (87.5) 1 (12.5) 0.015 

*UTI- Urinary Tract Infection #PROM- Pre-Rupture of Membrane 

Table 4: Distribution of perinatal outcome among the study participants 

Variables GDM 

(n=141) 

Non-GDM 

(n=141) 

p-value 

Fetal Outcome Livebirth 141 (100) 141 (100) - 

Birth weight in Kg (mean±SD) 3.5±1.3 3.1±1.6 0.021* 

APGAR Score 1 min 8.0±1.1 8.1±1.3 0.486* 

5 min 8.6±1.3 8.7±1.6 0.565* 

Shoulder dystocia  1 (100) 0 0.5# 

Anomalies Absent 141 (100) 141 (100) - 

Hyperbilirubinemia  Present 6 (85.7) 1 (14.3) 0.02 

Respiratory distress syndrome Present  2 (100) 0 0.23# 

Hypoglycemia Present 6 (75) 2 (25) 0.07 

*Unpaired t-test #Fisher Exact test 

 

Figure 1: Prevalence of elevated BS on GTT after 6 weeks 

of Delivery among GDM mothers (n=141) 

Table 2 shows that Preeclampsia was more prevalent 

among GDM pregnant women, with severe cases occurring 

in 72.2% of GDM pregnant women, compared to 27.8% in 

the non-GDM pregnant women, with a p-value of 0.020. UTI 

was also significantly higher among GDM pregnant women 

(65.9%) compared to non-GDM (34.1%) (p = 0.008). The 

chance of preterm labor was higher in the GDM pregnant 

women (77.4%) compared to the non-GDM (22.5%) (p = 

0.001). PPH among GDM was higher (87.5%) than among 

non-GDM pregnant women (12.5%), with a p-value of 0.015. 

However, no statistically significant association was 

observed on the presence of polyhydramnios, PROM, or 

mode of delivery.  

Around 9% of the GDM mothers reported increased 

Blood sugar levels on OGTT at the end of 6 weeks after the 

delivery. (Figure 1) 

Infants born to mothers with GDM had a significantly 

higher mean birth weight (3.5±1.3 kg) compared to those in 

the non-GDM group (3.1±1.6 kg) (p = 0.021), indicating an 

increased risk of macrosomia. The Chance of neonatal 

hyperbilirubinemia was significantly higher in the GDM 

pregnant women (85.7%) than in the non-GDM pregnant 

women (14.3%) (p = 0.02), suggesting an increased chance 

of neonatal jaundice in infants of diabetic mothers. While 

APGAR scores at 1 and 5 minutes did not differ significantly 

between the groups, the occurrence of shoulder dystocia in 

one GDM case highlights the potential obstetric 

complications associated with fetal overgrowth.  
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4. Discussion 

This cross-sectional study was conducted among 141 

pregnant women with gestational diabetes mellitus (GDM) 

and 141 non-GDM pregnant women, aiming to evaluate the 

impact of GDM on perinatal and maternal outcomes among 

pregnant women attending a tertiary care hospital. Globally, 

GDM affects approximately 7% of pregnancies worldwide, 

amounting to over 200,000 cases annually.10 The incidence 

varies across populations, ranging from 1% to 14%, due to 

differences in diagnostic criteria.10 The present study 

reported that out of 2965 deliveries, 4.7% of pregnant 

mothers were diagnosed with GDM. Similar observations 

were made by Kumari R et al in Delhi (5.72%) and Zagar et 

al. in Kashmir (3.8%).11,12 Whereas the study conducted by 

Nair et al. reported a 13% incidence of GDM,13 Seshiah et al. 

in Tamil Nadu reported the incidence of GDM in urban areas 

at 17.8%, semi-urban areas at 13.8%, and rural areas at 

9.9%.14 Though the differences in the incidence may vary 

between the studies due to the differences in sample size, 

study population characteristics, and diagnostic criteria used 

by different studies, the pathophysiological consequences of 

GDM remain universal.  

GDM diagnostic criteria play a vital role in the early 

management. In the present study, out of 141 GDM mothers, 

69.5% were diagnosed with the fasting blood sugar level with 

OGTT, followed by 16.3% with 1-hour blood sugar level. 

Around 78.7% of them were managed with the diet, followed 

by insulin (12.8%). Our study findings were consistent with 

Kumari R et al.11 ie, the diagnosis of GDM by fasting blood 

sugar OGTT was 75.9%, and 79.4% of them were managed 

by diet, followed by insulin, 12.1%. Similarly, the study 

conducted in Chennai found that 12.3% of them were treated 

with insulin.15 This shows that the GDM develops in the 

pregnant woman due to a combination of genetic 

predisposition and pregnancy-induced hormonal changes, 

leading to insulin resistance.   

 The mean age of GDM mothers in this study was 

observed to be 32.3±3.2 years. This is consistent with 

findings from Ismail NA et al.,16 who reported a mean 

maternal age of 31.9 ± 2.1 years among GDM mothers. 

However, Bener A et al.  noted a higher prevalence in women 

aged 35–45 years.10 These variations highlight the role of 

demographic and genetic factors in GDM risk.10,12,18 The 

present study found there was a significant association 

between BMI (Kg/m2) and history of diabetes mellitus in the 

family, and found no significant association between age and 

parity.  Kumari R et al and Nair et al reported similar 

observations in their studies.11,13 History of DM in the family 

was significantly higher among GDM mothers compared to 

the non-GDM mothers, showing strong evidence of the 

metabolic and genetic predisposition to GDM.  This shows 

that the BMI (Kg/m2) and history of diabetes mellitus in the 

family are important risk factors in predicting GDM. 

Identifying these risk factors early will help in targeted early 

prevention of GDM.  

Early diagnosis and management of GDM remain crucial 

in preventing adverse maternal and neonatal outcomes. 

Despite effective screening strategies, GDM continues to 

pose significant risks if not adequately controlled. In the 

present study, we found that higher incidence of 

preeclampsia, UTI, Preterm labour, and PPH among GDM 

mothers than non-GDM with a significant association. 

Whereas the incidence of polyhydramnios, PROM, and mode 

of delivery were not significantly associated. Similar to our 

study, a study conducted by Nair et al, Dudhwadkar AR et al, 

and the HAPO study reported a higher incidence of 

preeclampsia among GDM mothers.13,17,18 Krishnamoorthy et 

al reported a higher incidence of pre-term labour, PROM, and 

increased blood sugar level at the end of the 6th week among 

the GDM mothers.19  Kumari et al., Nair et al., and the HAPO 

study reported that there was no association between mode of 

delivery and GDM.11,13,18 International studies support the 

need for stringent glycemic management during pregnancy to 

improve outcomes.20,21 This suggests that hyperglycaemia 

during pregnancy may contribute to immune alterations, 

vascular dysfunction, and impaired labor progress, thereby 

predisposing mothers to these complications. 

Women diagnosed with GDM are at a significantly 

higher risk of developing Type 2 Diabetes Mellitus (T2DM) 

postpartum due to persistent β-cell dysfunction and insulin 

resistance. The present study's finding that approximately 9% 

of GDM mothers showed elevated blood sugar levels on 

OGTT at six weeks postpartum emphasizes this risk. This 

aligns with previous research indicating that a substantial 

proportion of women with GDM experience impaired 

glucose metabolism even after delivery.22,23 The persistence 

of hyperglycaemia beyond the postpartum period suggests an 

ongoing metabolic vulnerability that may progress to overt 

diabetes if not monitored and managed effectively. 

The study findings suggest mothers with GDM show 

distinct perinatal outcomes compared to those born to non-

GDM mothers. The mean±SD of birth weight of babies was 

significantly higher among GDM mothers (3.5±1.3 kg) 

compared to non-GDM mothers (3.1±1.6 kg, p=0.021). This 

finding is consistent with previous studies, conducted by 

Bener A, Kumari R et al., Nair et al, et al., Dudhwadkar AR 

et al., Farooq et al. and the HAPO study reported that 

maternal hyperglycaemia is directly associated with fetal 

overgrowth due to excessive transplacental glucose transfer, 

leading to macrosomia and an increased risk of birth-related 

complications.10,11,13,17,24 

The APGAR scores at 1 minute (8.0±1.1 vs. 8.1±1.3, 

p=0.486) and 5 minutes (8.6±1.3 vs. 8.7±1.6, p=0.565) did 

not show a significant difference between the groups, 

indicating that immediate postnatal adaptation was similar in 

both groups. This aligns with findings from Kumari et al and 

Crowther et al., who reported that despite increased risks of 

fetal complications, APGAR scores tend to remain within a 

normal range among neonates born to GDM mothers 
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receiving appropriate management (2). Though one case of 

shoulder dystocia was observed in the GDM mother, it was 

not significant. Whereas the study conducted by Kumari et 

al. and Nair et al. found, higher incidence of shoulder 

dystocia, which indicates that macrosomia in GDM 

pregnancies is a major risk factor for shoulder dystocia and 

birth trauma. 

The present study found that the Neonates of GDM 

mothers had a significantly higher incidence of 

hyperbilirubinemia (85.7% vs. 14.3%, p=0.02), consistent 

with the findings of Kumari et al, and Kwik et al, who 

reported an increased risk of neonatal jaundice in GDM 

mothers.11,25 The present study also reported two cases of 

respiratory distress syndrome among neonates of GDM 

mothers, while none were observed in the non-GDM group 

(p=0.23). Although not statistically significant, this finding 

was similar to the Kumari R et al, and the HAPO Study 

identified GDM as a risk factor for delayed fetal lung 

maturation and an increased likelihood of neonatal 

respiratory complications.11,18 

Neonatal hypoglycemia was more prevalent in neonates 

of GDM mothers (75% vs. 25%, p=0.07). This is supported 

by the Kumari R et al, HAPO study, Farooq et al., Abu-Heija 

AT et al., and Patil et al., who reported that neonates born to 

GDM mothers are prone to transient hypoglycemia due to 

fetal hyperinsulinemia, a compensatory response to maternal 

hyperglycaemia during pregnancy.11,18,26,27 These results 

reinforce the need for optimal glycemic control during 

pregnancy to mitigate adverse neonatal outcomes. 

5. Conclusion 

This study shows the impact of GDM on maternal and 

perinatal outcomes.  The incidence of GDM among pregnant 

mothers was 4.8%. GDM mothers reported a higher 

incidence of adverse maternal complications, like 

preeclampsia, urinary tract infections, preterm labor, and 

postpartum haemorrhage compared with non-GDM mothers. 

Perinatal complications found in the present study are 

increased birth weight (kg), hyperbilirubinemia, 

hypoglycemia, and respiratory distress syndrome were more 

prevalent among infants born to GDM mothers than non-

GDM mothers.  

The findings also suggest that GDM is strongly 

associated with increased BMI and a family history of 

diabetes mellitus. Identifying these risk factors early can 

facilitate targeted prevention and management strategies. 

Furthermore, the study confirms the long-term metabolic risk 

posed by GDM, as approximately 9% of GDM mothers 

exhibited elevated blood sugar levels postpartum, indicating 

a potential progression to type 2 diabetes mellitus (T2DM). 

This underscores the need for postpartum glucose monitoring 

and lifestyle interventions to reduce the risk of future 

diabetes. 

GDM remains a critical public health concern due to its 

association with multiple maternal and neonatal 

complications. Effective screening, timely intervention, and 

postpartum follow-up are essential to mitigate these risks. 

Future research should focus on long-term maternal and child 

health outcomes and explore strategies for improving early 

detection and management of GDM to enhance pregnancy 

outcomes. 
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