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Abstract

Background: Gestational diabetes mellitus (GDM) is one of the most common metabolic
complications of pregnancy and a recognized contributor to adverse maternal, fetal, and neonatal
outcomes. India, often described as the diabetes capital of the world, exhibits a particularly high
prevalence of GDM, driven by ethnic predisposition, increasing maternal age, rising obesity,

sedentary lifestyles, and changes in dietary patterns.

Objective: The present prospective cohort investigation aimed to determine the prevalence of
GDM in pregnant women attending a tertiary care obstetric unit in South India, characterize
maternal and fetal outcomes, and compare these against age- and parity-matched non-GDM
pregnancies.

Methods: A prospective cohort study was conducted between June 2012 and February 2013 in the
Department of Obstetrics and Gynaecology, SLIMS, Pondicherry. A total of 540 pregnant women
undergoing antenatal care between 24 and 28 weeks of gestation were screened using the Diabetes
in Pregnancy Study Group of India (DIPSI) test. Of these, 142 (26.3%) were diagnosed with GDM
and constituted the study cohort, while 280 non-GDM women served as controls. Maternal
outcomes (pre-eclampsia, polyhydramnios, mode of delivery, postpartum haemorrhage) and fetal
outcomes (macrosomia, prematurity, neonatal hypoglycaemia, NICU admission, perinatal
mortality) were compared. Data were analyzed in SPSS version 26.

Results: Mean maternal age in the GDM cohort was 29.8 + 4.6 years, with 36.6% being obese.
Pre-eclampsia developed in 17.6% of GDM women versus 7.5% of controls, and caesarean section
rate was 48.6% vs. 30.4%. Polyhydramnios occurred in 12.0% versus 3.6%. Macrosomia (>4 kg)
was identified in 11.3% of GDM neonates versus 3.2% of controls; neonatal hypoglycaemia in
16.9% versus 4.3%; NICU admission in 23.2% versus 9.6%. Perinatal mortality was 1.4% versus
0.7%. Independent maternal predictors of adverse outcomes included BMI > 30 (AOR 2.84),
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HbAlc at diagnosis > 6.5% (AOR 3.26), and inadequate glycaemic control during pregnancy
(AOR 2.74).

Conclusion: GDM is associated with a significantly elevated risk of adverse maternal and neonatal
outcomes. Universal screening, early dietary and pharmacological intervention, and tight

glycaemic monitoring are essential components of contemporary antenatal care.
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1. Introduction

Gestational diabetes mellitus (GDM) is defined as carbohydrate intolerance of variable severity
with onset or first recognition during pregnancy [1]. Since the publication of the landmark
Hyperglycaemia and Adverse Pregnancy Outcomes (HAPO) study, the threshold for diagnosis has
been progressively lowered, recognizing the spectrum of risk associated with even modest
increases in maternal glycaemia [2]. Globally, the prevalence of GDM has been estimated at 14%

by the International Diabetes Federation, with marked geographic and ethnic variation [3].

Indian populations exhibit a particularly elevated prevalence of GDM, with reported figures
ranging from 13% to over 28% across regions, reflecting an interplay of insulin resistance, central
adiposity, ethnic susceptibility, increasing maternal age at conception, and lifestyle factors [4,5].
The Diabetes in Pregnancy Study Group of India (DIPSI) developed a single-step, non-fasting 75-
g oral glucose challenge test that is feasible for widespread use in low-resource settings [6].

GDM is associated with a wide spectrum of adverse maternal outcomes (pre-eclampsia,
polyhydramnios, increased caesarean section rate, postpartum haemorrhage, future development
of type 2 diabetes mellitus) and fetal/neonatal outcomes (macrosomia, shoulder dystocia, birth
trauma, prematurity, neonatal hypoglycaemia, hyperbilirubinaemia, respiratory distress, and
stillbirth) [7,8]. Long-term offspring sequelae include increased risk of obesity, glucose
intolerance, and metabolic syndrome in childhood and adolescence [9,10].

Despite the clear evidence base, contemporary Indian prospective cohort data combining DIPSI-
based screening with comprehensive maternal and fetal outcome assessment from major public-
sector institutions remain limited. The present investigation was therefore conducted to determine
GDM prevalence at a major South India tertiary care obstetric unit and to compare maternal and
fetal outcomes between GDM-affected and unaffected pregnancies.

2. Materials and Methods

2.1 Study Setting
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This prospective cohort study was conducted in the Department of Obstetrics and Gynaecology,
SLIMS, Pondicherry — a 925-bedded apex women-and-children-focused public tertiary care
teaching institution that conducts approximately 12,000 deliveries annually. The study extended
from June 2012 and February 2013.

2.2 Participants

Pregnant women aged 18—40 years attending antenatal services between 24 and 28 weeks of
gestation, willing to undergo DIPSI screening and to deliver at the institution, were eligible.
Exclusion criteria included pre-existing diabetes mellitus (type 1 or type 2), multifetal gestation,
known fetal anomaly, chronic systemic illness, prior bariatric surgery, current use of
corticosteroids or thyroxine in supraphysiological doses, and refusal of consent. A total of 540

women were screened during the recruitment period.

2.3 Screening and Diagnosis

DIPSI screening was performed in non-fasting state by administering a 75-g oral glucose load and
measuring venous plasma glucose at 2 hours; a value > 140 mg/dL was diagnostic of GDM [11].
Women diagnosed with GDM were referred to a multidisciplinary obstetric—endocrine clinic for
medical nutrition therapy, lifestyle counselling, capillary glucose self-monitoring (fasting and 2-h
postprandial values), and pharmacological therapy (metformin or insulin) when dietary measures
alone failed to achieve target glucose values (fasting <95 mg/dL, 2-h postprandial <120 mg/dL).
HbA1c was measured at diagnosis and at 36 weeks of gestation. Antenatal surveillance included
serial ultrasonography for fetal growth, amniotic fluid index assessment, and non-stress tests.

2.4 Outcomes and Statistical Analysis

Maternal outcomes documented were pre-eclampsia, polyhydramnios, mode of delivery,
gestational age at delivery, and postpartum haemorrhage. Fetal/neonatal outcomes included birth
weight, macrosomia (>4 kg) or large-for-gestational-age (LGA), prematurity (<37 weeks),
neonatal hypoglycaemia (capillary blood glucose <40 mg/dL), hyperbilirubinaemia requiring
phototherapy, NICU admission, and perinatal mortality. Data were analyzed using SPSS version
26. Categorical variables were compared using chi-square or Fisher's exact tests, and continuous
variables using independent t-tests. Multivariate logistic regression identified independent
predictors of adverse outcomes.

3. Results

Of 540 women screened, 142 (26.3%) were diagnosed with GDM. The control group consisted of
280 non-GDM women selected through age- and parity-matched random sampling from the
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screened cohort. Mean maternal age in the GDM cohort was 29.8 + 4.6 years versus 28.4 + 4.4
years in controls. Demographic and metabolic profile is presented in Table 1.

Table 1. Baseline demographic and metabolic profile of GDM and non-GDM pregnancies.

Parameter GDM (n=142) Non-GDM p-value
(n=280)
Mean maternal age (years) 29.8 £4.6 284 +4.4 0.003
Maternal age > 35 years 21 (14.8) 20 (7.1) 0.013
Primigravida 62 (43.7) 131 (46.8) 0.55
BMI > 25 kg/m? 82 (57.7) 92 (32.9) <0.001
BMI > 30 kg/m? 52 (36.6) 44 (15.7) <0.001
Family history of T2DM 76 (53.5) 62 (22.1) <0.001
Previous GDM 16 (11.3) 5(1.8) <0.001
Previous macrosomia 12 (8.4) 8(2.9) 0.011
DIPSI 2-h plasma glucose | 162 £ 21 108 + 18 <0.001
(mg/dL)
HbAlc at diagnosis (%) 6.4+0.6 54+£04 <0.001
On insulin during pregnancy 48 (33.8) — —
On metformin during pregnancy | 62 (43.7) — —
Diet/lifestyle alone 32 (22.5) — —

Maternal outcomes were significantly worse in the GDM cohort. Pre-eclampsia complicated
17.6% of GDM pregnancies versus 7.5% of controls, while polyhydramnios occurred in 12.0%
versus 3.6%. The caesarean section rate was significantly higher among GDM women (48.6% vs.
30.4%), driven by indications such as fetal macrosomia, failure to progress, and pre-eclampsia.
Postpartum haemorrhage was modestly more frequent. Maternal outcome comparisons are
detailed in Table 2.

Table 2. Maternal outcomes in GDM versus non-GDM pregnancies.

Maternal outcome GDM n (%) Non-GDM n (%) | p-value
Pre-eclampsia 25 (17.6) 21 (7.5) 0.002
Gestational hypertension | 18 (12.7) 20 (7.1) 0.054
(without proteinuria)

Polyhydramnios 17 (12.0) 10 (3.6) <0.001
Preterm labour 20 (14.1) 22 (7.9) 0.045
Caesarean section 69 (48.6) 85 (30.4) <0.001
Operative vaginal delivery 12 (8.4) 21 (7.5) 0.74
Postpartum haemorrhage 11(7.7) 12 (4.3) 0.15
Genital tract infection 9(6.3) 10 (3.6) 0.20
Maternal ICU admission 3(2.1 1(0.4) 0.07
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Fetal and neonatal outcomes also differed significantly between cohorts. Mean birth weight in
GDM neonates was 3.18 = 0.58 kg versus 2.96 + 0.42 kg in controls (p < 0.001). Macrosomia (>4
kg) occurred in 16 (11.3%) GDM neonates versus 9 (3.2%) of controls. Neonatal hypoglycaemia,
hyperbilirubinaemia requiring phototherapy, NICU admission, and respiratory distress were all
significantly more common in the GDM cohort. Perinatal mortality, although numerically higher
in GDM (1.4% vs. 0.7%), did not reach statistical significance. Fetal/neonatal outcome
comparisons are summarized in Table 3.

Table 3. Fetal and neonatal outcomes in GDM versus non-GDM pregnancies.

Fetal / neonatal outcome GDM n (%) Non-GDM n (%) | p-value
Mean birth weight (kg) 3.18 £ 0.58 2.96 + 0.42 <0.001
Macrosomia (>4 kg) 16 (11.3) 9(3.2) <0.001
Large for gestational age 26 (18.3) 21 (7.5) <0.001
Prematurity (<37 weeks) 23 (16.2) 23 (8.2) 0.012
Neonatal hypoglycaemia (<40 | 24 (16.9) 12 (4.3) <0.001
mg/dL)

Hyperbilirubinaemia 21 (14.8) 23 (8.2) 0.038
(phototherapy)

Respiratory distress 12 (8.4) 10 (3.6) 0.034
Shoulder dystocia / birth trauma | 5 (3.5) 1(0.4) 0.011
NICU admission 33 (23.2) 27 (9.6) <0.001
Stillbirth / perinatal mortality 2(1.4) 2 (0.7) 0.45

Multivariate logistic regression within the GDM cohort identified BMI > 30 kg/m? (AOR 2.84;
95% CI 1.42-5.68), HbAlc at diagnosis > 6.5% (AOR 3.26; 95% CI 1.62-6.55), inadequate
glycaemic control during pregnancy (defined as failure to achieve target glucose values, AOR
2.74), and maternal age > 35 years (AOR 1.94) as independent predictors of adverse maternal—
neonatal composite outcomes.

4. Discussion

This prospective cohort study from a major South India-based public-sector tertiary obstetric unit
documents a 26.3% prevalence of GDM, firmly establishing GDM as one of the most frequent
metabolic complications of pregnancy in urban India. The figure aligns closely with prior Indian
and South Asian reports, which have demonstrated GDM prevalences ranging from 13% to over
28%, depending on screening methodology, ethnicity, and socioeconomic factors [12,13]. The
HAPO study and subsequent international cohorts have consistently shown a continuous, graded
relationship between maternal hyperglycaemia and adverse pregnancy outcomes, supporting an
inclusive screening approach [14].

The substantially higher rates of pre-eclampsia, polyhydramnios, caesarean section, macrosomia,
neonatal hypoglycaemia, hyperbilirubinaemia, and NICU admission in the GDM cohort are
concordant with international evidence and confirm the multidimensional impact of GDM on
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maternal—fetal health [15,16]. The 11.3% rate of macrosomia and 18.3% rate of large-for-
gestational-age neonates underscore the influence of fetal hyperinsulinaemia secondary to

maternal hyperglycaemia, mediated by Pedersen's hyperglycaemia—hyperinsulinaemia hypothesis
[17].

The independent predictors identified in our regression model — obesity, elevated HbAlc at
diagnosis, inadequate glycaemic control, and advanced maternal age — are well-recognized
determinants of adverse outcomes in GDM and inform risk-stratified clinical management.
Pharmacological intervention with insulin or metformin should be initiated promptly when dietary
measures fail; both agents have been demonstrated to be safe and effective during pregnancy in

numerous randomized trials [18,19].

Long-term implications extend well beyond the index pregnancy. Women with GDM have a 7-
fold increased lifetime risk of progressing to type 2 diabetes mellitus, and offspring face elevated
risks of childhood obesity, metabolic syndrome, and impaired glucose tolerance [20,21].
Postpartum reclassification with a 75-g oral glucose tolerance test at 6-12 weeks postpartum is
recommended, with periodic follow-up thereafter.

The findings of this study support universal screening of all pregnant women between 24 and 28
weeks of gestation using DIPSI or alternative validated criteria, particularly in Indian populations
with their elevated baseline risk. Multidisciplinary team-based management, structured patient
education on diet and self-monitoring, integration of postpartum diabetes prevention programmes,
and longitudinal follow-up of mother and child are essential components of comprehensive GDM
care [22,23].

Strengths of the present investigation include its prospective design, robust DIPSI-based screening,
comparison with a matched non-GDM cohort, and comprehensive maternal-neonatal outcome
assessment. Limitations include single-centre setting, lack of long-term postpartum follow-up
data, and absence of detailed offspring growth follow-up.

5. Conclusion

Gestational diabetes mellitus affects approximately one in four pregnant women attending a major
tertiary obstetric centre in South India, with significantly elevated rates of pre-eclampsia,
caesarean section, macrosomia, neonatal hypoglycaemia, and NICU admission. Maternal obesity,
elevated HbAlc at diagnosis, inadequate glycaemic control, and advanced maternal age are key
predictors of adverse outcomes. Universal antenatal screening, prompt multidisciplinary
management, and structured postpartum follow-up are imperative.
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