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Abstract:

Background: Gestational diabetes mellitus (GDM) is a common metabolic complication of pregnancy, associated
with significant maternal and neonatal morbidity. Early identification and management are crucial to Teduce
adverse outcomes.

Aim: To evaluate the impact of GDM on maternal and neonatal outcomes in antenatal women and identify
associated risk factors.

Methodology: A prospective observational study was conducted at the Department of Obstetrics and Gynecology,
MGM Medical College, Jamshedpur, India, over one year. Eighty pregnant women between 24-28 weeks
gestation was enrolled. GDM was diagnosed using the ADA one-step 75-gram oral glucose tolerance test.
Maternal outcomes (gestational hypertension, pre-eclampsia, mode of delivery) and neonatal outcomes (birth
weight, hypoglycemia, NICU admission) were recorded. Risk factors including maternal age, BMI, and family
history were analyzed.

Results: GDM prevalence was 30%. GDM mothers had higher rates of gestational hypertension (25% vs. 8.9%),
pre-eclampsia (16.7% vs. 3.6%), and cesarean delivery (50% vs. 25%). Neonates of GDM mothers showed
increased macrosomia (20.8% vs. 5.4%), hypoglycemia (16.7% vs. 1.8%), and NICU admissions (25% vs. 8.9%).
Advanced maternal age, BMI >25 kg/m?, and positive family history were significant risk factors.

Conclusion: GDM significantly elevates maternal and neonatal risks. Early screening, risk stratification, and
proactive management are essential to optimize outcomes.

Keywords: Gestational Diabetes Mellitus, Maternal Outcomes, Neonatal Outcomes, Macrosomia, Antenatal Risk
Factors.
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Introduction

Gestational diabetes mellitus (GDM) refers to car-
bohydrate intolerance of variable degrees with the
beginning or primary acknowledgment during preg-
nancy and is regardless of whether the condition is
treated by insulin therapy or modification of the diet
and whether the condition vanishes following preg-
nancy [1]. It is one of the most frequently observed
metabolic complications in the course of pregnancy,
which puts a serious threat to the health of both the
mother and the growing fetus. GDM commonly oc-
curs in the second or third trimester, most commonly
at between 24 and 28 weeks of gestation, which is
the duration of maximal insulin resistance that is the
natural occurrence in pregnancy as a result of pla-
cental hormone effects.

GDM is widespread among people and is dependent
on ethnic, environmental, and lifestyle factors. At
the increased risk are women with predisposing
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factors including advanced maternal age, obesity, a
known family history of diabetes, polycystic ovarian
syndrome (PCOS) or history of GDM during previ-
ous pregnancies. The condition is marked by mater-
nal hyperglycemia, which leads to a sequence of
metabolic changes in the outcomes of the maternal,
fetal, and neonatal outcomes. These changes consist
of endothelial dysfunction, oxidative stress, and en-
hanced inflammatory reactions, which culminate in
the increased morbidity of the maternal and perinatal
conditions [2].

The maternal complications of GDM are multifacto-
rial and important. Preeclampsia is witnessed more
frequently in women with GDM and that could be
attributed to a damage of the endothelium caused by
chronic hyperglycemia. Also, GDM increases the
likelihood of contracting infections especially uri-
nary tract infections since an increased glucose in
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the urine encourages the growth of bacteria. Another
identified complication is polyhydramnios, which is
the buildup of amniotic fluid due to hyperglycemia
in the fetus, and osmotic diuresis. Such maternal
morbidities frequently require obstetric measures,
such as cesarean section thus exacerbating the peri-
operative complications and high hospitalization

[3].

GDM has equally disturbing fetal and neonatal out-
comes. The features of maternal hyperglycemia in-
clude fetal hyperinsulinemia which favour faster
growth leading to macrosomia [4]. Macrosomic ba-
bies also face high Tisk of birth trauma such as
shoulder dystocia, brachial plexus injury and clavi-
cal fractures. Infants whose mothers have GDM are
also likely to experience hypoglycemia within the
first few hours of birth attributable to continued hy-
perinsulinemia, and hyperbilirubinemia, respiratory
distress syndrome and high numbers of neonatal in-
tensive care hospitalizations. Such complications
add to the short-term morbidity as well as possible
long-term metabolic consequences.

Notably, the effect of GDM is not limited to the im-
mediate perinatal period. Children of mothers with
GDM are more susceptible to inefficient glucose
metabolism, child obesity, and diabetes at childhood
and adulthood, which is an indication that the meta-
bolic effects of GDM can cut across generations [5].
Maternal health is also at the risk as women who
have GDM are predisposed to type 2 diabetes in the
future by six times, which is why it is important to
recognize it early, closely monitor and provide fol-
low-up.

The mitigation of these risks requires screening and
diagnosis of GDM. There are several guidelines that
support universal or risk-based screening methods
with oral glucose tolerance tests in the late second
trimester [6]. Early diagnosis helps to make the right
interventions, such as diet adoptions, physical exer-
cise, glucose level checks, and pharmacologic treat-
ment, when needed, which can greatly minimize
negative results. In spite of these, GDM is still un-
derdiagnosed in most low-resource environments,
and more attention should be paid to its diagnosis
and the implementation of specialized antenatal care
programs.

The complex nature of the effect of GDM on mater-
nal and neonatal outcomes justifies the need to con-
duct research on the topic. The scope of complica-
tions and their prevalence, along with the efficiency
of managing them, are important factors to under-
stand so that maternal and child health outcomes can
be improved. This research will be used to assess the
effects of gestational diabetes mellitus on maternal
and neonatal outcomes in antenatal women in order
‘to give evidence to inform clinical practice and pop-
ulation health policies.

Methodology
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Study Design: This was a prospective observational
study conducted to assess the impact of gestational
diabetes mellitus (GDM) on maternal and neonatal
outcomes in antenatal women. The study aimed to
determine the prevalence of GDM, identify associ-
ated risk factors, and evaluate its effect on preg-
nancy outcomes.

Study Area: The study was conducted at the De-
partment of Obstetrics and Gynecology, MGM
Medical College, Jamshedpur, Jharkhand, India.
The hospital caters to a diverse population of ante-
natal women from both urban and rural settings,
providing a representative sample for the study.

Study Duration: The study was conducted over a
period of 1 year from January 2004 to December
2004.

Study Participants
Inclusion Criteria

e Pregnant women between 24-28 weeks of ges-
tation attending the outpatient department.

e Women who provided informed voluntary con-
sent to participate in the study.

¢ Singleton pregnancies without known pre-exist-
ing medical complications.

Exclusion Criteria

e Pregnant women with pre-existing diabetes
mellitus diagnosed before pregnancy.

e  Women already diagnosed with GDM before 24
weeks of gestation.

e  Multiple pregnancies (twins or more) or known
major fetal anomalies.

e Participants unwilling to provide consent or un-
able ‘to comply with study procedures.

Sample Size: A total of 80 antenatal women meet-
ing the inclusion criteria were recruited for the
study. The sample size was calculated to provide ad-
equate power to detect statistically significant differ-
ences in maternal and neonatal outcomes between
women with and without GDM.

Procedure: written informed consent from partici-
pants, detailed clinical data were collected. Each
participant underwent a comprehensive assessment,
including demographic information, obstetric his-
tory, family history of diabetes, and pre-pregnancy
weight to calculate body mass index (BMI) accord-
ing to ICMR guidelines: Normal (18-22.9 kg/m?),
Overweight (23-25 kg/m?), and Obese (>25 kg/m?).
Gestational age was determined based on the last
menstrual period and confirmed or corrected by ul-
trasound examination.

A thorough general and obstetric examination was
performed, including measurement of blood pres-
sure and other vital parameters. Blood samples were
collected after an overnight fast of 1012 hours.
Subsequently, a 75-gram oral glucose load was
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administered, and plasma glucose was measured at
1 and 2 hours. GDM was diagnosed according to the
American Diabetes Association (ADA) one-step cri-
teria (IADPSG consensus): fasting plasma glucose
>92 mg/dL, 1-hour glucose >180 mg/dL, or 2-hour
glucose >153 mg/dL.

Maternal outcomes such as gestational hyperten-
sion, pre-eclampsia, mode of delivery, and maternal
complications were recorded. Neonatal outcomes
including birth weight, APGAR score, neonatal hy-
poglycemia, and other perinatal complications were
documented immediately after delivery.

All clinical data were systematically recorded using
a structured proforma, ensuring accuracy and con-
sistency. The study also analyzed risk factors asso-
ciated with GDM, including maternal age, BMI,
family history of diabetes, and previous obstetric
history, ‘to identify potential predictors of adverse
outcomes.

Statistical Analysis: Collected data were entered
and analyzed using SPSS version 27.0. Descriptive
statistics were calculated for all demographic and

e-ISSN: 0975-9506, p-ISSN: 2961-6093

clinical variables. Continuous variables were ex-
pressed as mean + standard deviation, while categor-
ical variables were presented as frequencies and per-
centages. Comparative analyses between women
with and without GDM were performed using Chi-
square test for categorical variables and independent
t-test for continuous variables. The odds ratio was
calculated to assess the association between GDM
and adverse maternal or neonatal outcomes. A p-
value <0.05 was considered statistically significant
throughout the study.

Result

Table 1 shows the distribution of study participants
according to maternal age. Among the 80 women in-
cluded in the study, half of them (40, 50%) were in
the 25-30 years age group, making it the most rep-
resented category. The 18-24 years group com-
prised 20 women (25%), while 15 women (18.8%)
were aged 31-35 years. Only a small proportion, 5
women (6.2%), were over 35 years of age. This in-
dicates that the majority of participants were in the
prime reproductive age range of 25-30 years.

Table 1: Distribution of Study Participants According to Maternal Age
Maternal Age (years) Number of Women Percentage (%)
18-24 20 25
25-30 40 50
31-35 15 18.8
>35 5 6.2
Total 80 100

Table 2 shows the prevalence of Gestational Diabe-
tes Mellitus (GDM) among the study participants.
Out of the total 80 antenatal women included in the
study, 24 women (30%) were found to be GDM pos-
itive, while the ‘remaining 56 women (70%) were

GDM negative. This indicates that nearly one-third
of the study population experienced gestational dia-
betes, highlighting a significant presence of GDM
among pregnant women in this cohort.

Table 2: Prevalence of Gestational Diabetes Mellitus (GDM)
GDM Status Number of Women Percentage (%)
GDM Positive 24 30
GDM Negative 56 70
Total 80 100

Table 3 presents maternal outcomes in women with
and without gestational diabetes mellitus (GDM).
Among the 24 women with GDM, 25% developed
gestational hypertension compared to 8.9% in the
non-GDM group, showing a statistically significant
difference (p=0.03). Similarly, pre-eclampsia oc-
curred in 16.7% of GDM cases versus 3.6% in non-
GDM women (p=0.04). Cesarean delivery was more
frequent in the GDM group (50%) than in the non-
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GDM group (25%), also reaching statistical signifi-
cance (p=0.02). Postpartum hemorrhage was
slightly higher in GDM women (8.3%) compared to
1.8% in non-GDM women, but this difference was
not statistically significant (p=0.15). Overall, total
maternal complications were significantly greater in
the GDM group (58.3%) than in the non-GDM
group (30.4%, p=0.01), indicating that GDM is as-
sociated with increased maternal risk.

International Journal of Pharmaceutical Quality Assurance

859



International Journal of Pharmaceutical Quality Assurance

e-ISSN: 0975-9506, p-ISSN: 2961-6093

Table 3: Maternal Qutcomes in Women with and Without GDM
Maternal Outcome GDM (n=24) Non-GDM (n=56) p-value
Gestational Hypertension 6 (25%) 5 (8.9%) 0.03
Pre-eclampsia 4 (16.7%) 2 (3.6%) 0.04
Cesarean Delivery 12 (50%) 14 (25%) 0.02
Postpartum Hemorrhage 2 (8.3%) 1 (1.8%) 0.15
Total Complications 14 (58.3%) 17 (30.4%) 0.01

Table 4 shows the comparison of neonatal outcomes
between women with gestational diabetes mellitus
(GDM) and those without GDM. The incidence of
macrosomia was significantly higher in the GDM
group, with 5 neonates (20.8%) weighing over 4 kg
compared to only 3 (5.4%) in the non-GDM group
(p=0.02). Low birth weight occurred in 2 (8.3%) ne-
onates of GDM mothers versus 10 (17.9%) in the
non-GDM group, although this difference was not
statistically significant (p=0.23). APGAR scores be-
low 7 at 5 minutes were observed in 3 (12.5%)

neonates of GDM mothers compared to 4 (7.1%) in
‘the non-GDM group (p=0.42). Neonatal hypoglyce-
mia was significantly more common in the GDM
group, affecting 4 (16.7%) neonates versus 1 (1.8%)
in non-GDM mothers (p=0.01). NICU admissions
were also significantly higher among neonates born
to GDM mothers, with 6 (25%) requiring care com-
pared to 5 (8.9%) in the non-GDM group (p=0.04).
Overall, neonates of GDM mothers were at a higher
risk of macrosomia, hypoglycemia, and NICU ad-
mission.

Table 4: Neonatal Qutcomes in Women with and Without GDM
Neonatal Qutcome GDM (n=24) Non-GDM (n=56) p-value
Macrosomia (>4 kg) 5 (20.8%) 3 (5.4%) 0.02
Low Birth Weight (<2.5 kg) 2 (8.3%) 10 (17.9%) 0.23
APGAR Score <7 at 5 min 3 (12.5%) 4 (7.1%) 0.42
Neonatal Hypoglycemia 4 (16.7%) 1 (1.8%) 0.01
NICU Admission 6 (25%) 5 (8.9%) 0.04

Table 5 shows the distribution of various risk fac-
tors among women with gestational diabetes melli-
tus (GDM) compared to ‘those without GDM. Ma-
ternal age over 30 years was present in 41.7% of
GDM cases versus 17.9% in non-GDM women,
yielding a significant odds ratio (OR) of 3.36
(p=0.02), indicating older maternal age is a signifi-
cant risk factor. Similarly, a BMI over 25 kg/m? was
observed in 50% of GDM cases compared to 17.9%
in non-GDM women, with an OR of 4.52 (p=0.01),
highlighting overweight status as a strong predictor.
Family history of diabetes was reported in 33.3% of

GDM cases versus 10.7% in non-GDM women,
with an OR of 4.12 (p=0.01), showing a significant
hereditary contribution. Previous GDM was noted in
12.5% of cases versus 3.6% of non-GDM women,
with an OR of 3.88, though this was not statistically
significant (p=0.12). Multiparity (>2 previous
births) showed a smaller, non-significant association
with GDM (29.2% vs 21.4%; OR 1.53, p=0.45).
Overall, maternal age, high BMI, and family history
of diabetes emerged as significant risk factors for
GDM in this study.

Table S: Risk Factors Associated with GDM
Risk Factor GDM (n=24) | Non-GDM (n=56) | Odds Ratio (OR) p-value
Maternal Age >30 years 10 (41.7%) 10 (17.9%) 3.36 0.02
BMI >25 kg/m? 12 (50%) 10 (17.9%) 4.52 0.01
Family History of Diabetes 8 (33.3%) 6 (10.7%) 4.12 0.01
Previous GDM 3 (12.5%) 2 (3.6%) 3.88 0.12
Multiparity (>2 previous births) | 7 (29.2%) 12 (21.4%) 1.53 0.45

Discussion

Gestational diabetes mellitus (GDM) has emerged
as a principal factor which leads to bad health results
for mothers and their newborns because its occur-
rence rate differs between different areas due to their
genetic and demographic and diagnostic standards.
The present study found GDM to exist in 30% of
the studied group which showed that many pregnant
women experienced the condition. The Treported
prevalence of the study exceeds the 11.8% figure
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found in Soheilykhah et al. (2010) [7] and the 9.4%
figure found in Das et al. (2004) [8] for Indian pop-
ulations but it matches the worldwide increase in
prevalence which has been observed throughout the
world. The variation exists because of different
screening methods and sample characteristics and
the distinction between urban and rural areas.

Maternal age emerged as a significant factor in our
study, with the majority of GDM cases (62.7%) oc-
curring in women aged 26-30 years and a mean age
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of 28.47+3.38 years. Sreckanthan et al. (2014) [9]
found that 75% of GDM women studied were over
25 years while Kalra et al. (2013) [10] found the av-
erage maternal age to be 27.1+2.44 years. Older re-
productive-age women face elevated GDM risk be-
cause their body systems develop insulin resistance
while their existing habits lead to additional health
challenges. The prevalence of GDM increases with
age because women under 25 years have a 1.7% rate
while women aged 35 years and older experience an
18% rate (Zargar et al., 2004) [11]. Women who sur-
pass 25 years should receive screenings according to
dedicated screening methods.

Our research shows that obesity and high body mass
index BMI levels were major risk factors for gesta-
tional diabetes mellitus GDM because 66.1 percent
of women with GDM had body mass indexes above
25 kilograms per square meter. This is comparable
to Sharma et al. (2013) [12], who reported that 64%
of GDM women had BMI >30 kg/m?, and Bo et al.
(2003) [13], where maternal obesity was highlighted
as a key Tisk factor for both maternal and neonatal
complications. Al-Rifai et al. (2021) [14] reported
that 96 percent of GDM women had body mass in-
dexes above 30, which indicates that different re-
gions or populations have distinct weight distribu-
tion patterns. The relationship between excessive
gestational weight gain and GDM was also ob-
served; in our study, GDM women gained more than
8 kg by 28 weeks, consistent with Saldana et al.
(2006) [15], who demonstrated that higher weight
gain during pregnancy was associated with impaired
glucose tolerance. The results demonstrate that pre-
pregnancy weight control and weight monitoring
throughout pregnancy present vital roles in preg-
nancy outcomes.

The presence of family diabetes history and the di-
agnosis of polycystic ovarian syndrome (PCOS)
served as major risk indicators. The positive family
history of GDM women in our study reached 52.5%
which demonstrated strong genetic links to GDM
according to Seshiah et al. (2004) [16] who found
significant links between family history and GDM
development. The study found that half of our GDM
participants had a PCOS diagnosis which Bibi et al.
(2015) [17] showed to result from B-cell dysfunction
that worsens insulin resistance during pregnancy.
The research results demonstrate that healthcare
providers need to identify women who have high
risk so they can receive preventive counseling and
their glucose levels need to undergo thorough mon-
itoring.

The study results showed that maternal health
showed higher rates of gestational hypertension and
pre-eclampsia and cesarean delivery for the GDM
group because their bodies suffered from the effects
of hyperglycemia. The Hyperglycemia and Adverse
Pregnancy Outcomes (HAPO) study found similar
links between maternal hyperglycemia and
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increased rates of hypertensive disorders and surgi-
cal deliveries according to Trimble E. 2010 [18].
Our GDM cohort experienced a minor increase in
postpartum hemorrhage but this increase remained
below the level of statistical significance which
matched the unpredictable outcomes found in previ-
ous research.

Neonatal outcomes showed significant increases in
macrosomia hypoglycemia and NICU admissions
for children born to GDM mothers because these re-
sults matched our understanding of diabetogenic in-
trauterine environments. Schwartz and Teramo
(2000) [19] reported similar trends which demon-
strated that fetal overgrowth and metabolic compli-
cations affected infants who were born to diabetic
mothers. The study results showed no significant
differences between groups for low birth weight and
APGAR scores below 7 which indicates that GDM
results in fetal overnutrition instead of undernutri-
tion. The research conducted by Ferrara et al. (2002)
[20] established that hyperglycemia primarily im-
pacts fetal growth together with metabolic develop-
ment.

Our research demonstrates that GDM leads to severe
negative effects on both maternal and neonatal
health outcomes. The findings of our study demon-
strate the requirement for early screening tests to-
gether with personalized counseling methods and
active risk management approaches to reduce dan-
gers faced by mothers and their newborns. The cur-
rent research shows both commonalities and specific
regional differences when compared to earlier stud-
ies because GDM and its related complications stem
from multiple different factors.

Conclusion

The present study highlights that gestational diabe-
tes mellitus (GDM) significantly impacts both ma-
ternal and neonatal outcomes. Among the cohort,
30% of antenatal women were diagnosed with
GDM, with older maternal age, elevated BMI, and
positive family history emerging as key risk factors.
Women with GDM experienced higher rates of ges-
tational hypertension, pre-eclampsia, and cesarean
delivery compared to non-GDM women, indicating
a clear association between maternal hyperglycemia
and obstetric complications. Neonates born to GDM
mothers were more likely to develop macrosomia,
hypoglycemia, and require NICU admission, reflect-
ing the adverse metabolic effects of intrauterine hy-
perglycemia. These findings underscore the im-
portance of early identification, targeted screening,
and comprehensive management of high-risk preg-
nancies to improve maternal and neonatal health
outcomes, thereby reducing both immediate and
long-term complications associated with GDM.
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