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Abstract
Background:

Maternal body mass index is a practical antenatal marker that reflects nutritional and metabolic status. Excess BMI is linked
with endothelial dysfunction, insulin resistance, inflammation, and increased risk of hypertensive disorders of pregnancy.

Objectives:
To assess the distribution of maternal BMI and determine its association with hypertensive disorders of pregnancy among
pregnant women attending a tertiary care centre.

Methods:

This observational analytical study was conducted at RP Hospital, Parbhani, Maharashtra, India, from September 2025 to
February 2026. A total of 100 pregnant women were included. Maternal BMI was categorized as underweight, normal,
overweight, and obese. Hypertensive disorders were classified as gestational hypertension, mild preeclampsia, severe
preeclampsia, and eclampsia. Associations were analysed using appropriate statistical tests and logistic regression.

Results:

The mean maternal age was 26.8 + 4.5 years, and the mean BMI was 25.4 + 4.2 kg/m2. Overall, 8.0% were underweight,
40.0% had normal BMI, 34.0% were overweight, and 18.0% were obese. Hypertensive disorders were present in 29.0% of
participants. Their prevalence increased from 15.0% in normal BMI women to 35.3% in overweight women and 55.6% in
obese women. Obesity showed a significant adjusted association with hypertensive disorders. Preterm delivery and low birth
weight were also more frequent among affected women.

Conclusion:
Increasing maternal BMI was significantly associated with hypertensive disorders of pregnancy and selected adverse
perinatal outcomes.

Recommendations:
Early BMI assessment, weight counselling, blood pressure surveillance, and risk-based antenatal follow-up should be
integrated into routine obstetric care.
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Introduction

Hypertensive disorders of pregnancy are a major contributor
to maternal and perinatal morbidity worldwide. They
include gestational hypertension, preeclampsia, eclampsia,
and related severe disease forms that can progress rapidly
when diagnosis and monitoring are delayed. Global
estimates show that preeclampsia and eclampsia continue to
affect a substantial proportion of pregnancies, with a heavier

impact in low- and middle-income settings because of late
referral, limited surveillance, and delayed access to
emergency obstetric care [1]. Contemporary classification
systems emphasize accurate blood pressure measurement,
proteinuria assessment, and evaluation of maternal organ
dysfunction because the clinical spectrum extends beyond
isolated hypertension [2,3].
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Maternal body mass index (BMI) is one of the simplest
measurable indicators available during antenatal care. It
provides useful information on nutritional status, adiposity-
related metabolic risk, and baseline obstetric vulnerability.
Although BMI does not measure body composition directly,
it remains widely used in clinical practice because it is
inexpensive, reproducible, and easy to document during the
first antenatal visit. Excess maternal BMI has been
associated with insulin resistance, dyslipidaemia, chronic
low-grade inflammation, oxidative stress, and endothelial
dysfunction. These biological changes overlap with the
pathophysiological pathways involved in preeclampsia and
gestational hypertension [4,5].

Evidence from systematic reviews and cohort studies shows
a consistent dose-response relationship between increasing
prepregnancy or early-pregnancy BMI and the risk of
preeclampsia. Some studies reported the risk of
preeclampsia doubled with every 5-7 kg/m2 rise in
prepregnancy BMI in pooled observational data [4]. Later
meta-analyses confirmed that overweight and obesity
increase the likelihood of preeclampsia when compared with
normal BMI [5,6]. Large individual participant data
analyses also demonstrated that higher maternal BMI and
excessive gestational weight gain are associated with
gestational hypertensive disorders and other pregnancy
complications [7].

The burden of abnormal BMI during pregnancy is especially
relevant in India, where undernutrition and increasing
overweight coexist within the same population. Indian
obstetric practice, therefore, requires local evidence that
examines not only obesity but also the full BMI distribution.
Studies from South Asian populations have shown that high
BMI in early pregnancy is associated with adverse maternal,
perinatal, and neonatal outcomes, including hypertensive
disorders, caesarean delivery, and low birth weight [12,13].
However, hospital-based data remain important because
patient profiles differ according to region, referral pattern,
and access to antenatal care.

The present study was conducted with the objective of
assessing the distribution of maternal BMI among pregnant
women attending RP Hospital Parbhani, Parbhani,
Maharashtra, India, and evaluating the association between
BMI categories and hypertensive disorders of pregnancy.
The secondary objective was to compare selected maternal
and perinatal outcomes among women with and without
hypertensive disorders of pregnancy.

Materials and Methods

Study design and setting

This observational analytical study was conducted in the
Department of Obstetrics and Gynaecology at RP Hospital,
Parbhani, Maharashtra, India. The hospital serves as a
tertiary care centre for urban and semi-urban populations
and receives both booked antenatal women and referred
obstetric cases. The study period extended from September
2025 to February 2026.
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Study population

A total of 100 pregnant women who attended antenatal care
or were admitted for obstetric management during the study
period were included. The sample comprised eligible
women with singleton pregnancy and complete clinical
records for maternal age, gravidity, BMI, blood pressure
status, and pregnancy outcome variables. Women with
incomplete records, multiple pregnancy, known chronic
renal disease, pre-existing cardiac disease, and previously
diagnosed chronic hypertension before pregnancy were
excluded to reduce confounding in the assessment of
pregnancy-related hypertension.

Study size

The study size was calculated using the single-proportion
formula for cross-sectional studies:

n=22pq/ d?

where n is the required sample size, Z is the standard normal
value at 95% confidence level (1.96), p is the expected
prevalence, q =1 — p, and d is the allowable margin of error.
As no precise local estimate was available for the expected
prevalence of hypertensive disorders of pregnancy in
relation to maternal BMI, a prevalence of 50% was
considered to obtain the maximum sample size. With 10%
absolute precision, the calculated sample size was:
n=(1.96)2 x 0.50 x 0.50 / (0.10)? = 96.04

The minimum required sample size was therefore 96
participants. This was rounded off to 100 pregnant women
for better representation and feasibility during the study
period.

BMI assessment

Maternal BMI was calculated using the formula weight in
kilograms divided by height in metres squared. Weight and
height were recorded using standard clinical procedures.
Participants were classified into four BMI categories:
underweight, normal BMI, overweight, and obese. BMI was
analysed both as a categorical exposure and as a clinical risk
indicator in relation to hypertensive disorders of pregnancy.

Assessment of hypertensive disorders

Blood pressure was measured using a calibrated
sphygmomanometer after adequate rest, with the participant
seated or in the appropriate antenatal position. Hypertensive
disorders were classified according to standard obstetric
criteria consistent with contemporary ACOG and ISSHP
guidance [2,3]. Gestational hypertension was defined as
new-onset hypertension after 20 weeks of gestation without
proteinuria or severe features. Preeclampsia was diagnosed
when hypertension was associated with proteinuria or
relevant maternal organ involvement. Severe preeclampsia
and eclampsia were recorded based on clinical severity and
the occurrence of convulsions not attributable to other
causes.
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Outcome variables

The primary outcome was the presence of any hypertensive
disorder of pregnancy. Secondary outcomes included
caesarean delivery, preterm delivery, low birth weight,
neonatal intensive care unit admission, and postpartum
haemorrhage. Data were collected from antenatal records,
labour room registers, inpatient case sheets, and neonatal
records.

Bias

Potential sources of bias were addressed during the design,
data collection, and analysis phases. Selection bias was
minimized by including all eligible pregnant women who
attended antenatal care or were admitted during the study
period and fulfilled the inclusion criteria. Information bias
was reduced by using standard clinical records, uniform
BMI classification, calibrated blood pressure measurement,
and predefined diagnostic criteria for hypertensive disorders
of pregnancy. Observer-related variation was minimized by
recording clinical parameters according to routine
institutional protocols. Confounding was addressed by
excluding women with chronic hypertension, renal disease,
cardiac disease, and multiple pregnancy. In addition, logistic
regression analysis was performed with adjustment for
maternal age, gravidity, and gestational age at enrolment to
improve the validity of the association between maternal
BMI and hypertensive disorders of pregnancy.

Statistical analysis
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Data were entered into a spreadsheet and analysed using
descriptive and inferential statistics. Continuous variables
were summarized as mean and standard deviation.
Categorical variables were presented as frequency and
percentage. Logistic regression was performed to estimate
crude and adjusted odds ratios with 95% confidence
intervals. Adjustment was done for maternal age, gravidity,
and gestational age at enrolment. A p-value less than 0.05
was considered statistically significant.

Ethical considerations

Ethical approval was obtained from the Institutional Ethics
Committee of RP Hospital, Parbhani, Maharashtra, India,
before initiation of the study. The study was conducted in
accordance with institutional ethical standards and ethical
principles for human research. Written informed consent
was obtained from all participants before enrolment, and
confidentiality of participant information was maintained
throughout the study.

Results

A total of 100 pregnant women were included in the study.
The mean maternal age was 26.8 + 4.5 years. Most
participants were aged 21-30 years. The mean body mass
index was 25.4 £ 4.2 kg/mz2, Based on BMI classification,
8.0% were underweight, 40.0% had normal BMI, 34.0%
were overweight, and 18.0% were obese. Primigravida
women constituted 44.0% of the study population, while
56.0% were multigravida (Table 1).

Table 1. Baseline characteristics of the study population

Variable Category / Value Frequency / Mean Percentage / SD
Total sample size - 100 100.0
Age, years Mean £ SD 26.8 4.5
Age group <20 years 10 10.0
21-25 years 36 36.0
26-30 years 34 34.0
>30 years 20 20.0
Gravidity Primigravida 44 44.0
Multigravida 56 56.0
BMI, kg/m? Mean + SD 25.4 +4.2
BMI category Underweight 8 8.0
Normal BMI 40 40.0
Overweight 34 34.0
Obese 18 18.0

Hypertensive disorders of pregnancy were observed in 29
women, giving an overall prevalence of 29.0%. Gestational
hypertension was the most common condition, accounting

for 13.0% of the total study population, followed by mild
preeclampsia in 8.0%, severe preeclampsia in 6.0%, and
eclampsia in 2.0% (Table 2).
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Table 2. Pattern of hypertensive disorders of pregnancy

Hypertensive disorder

Frequency (n=100) Percentage (%0)

No hypertensive disorder

Gestational hypertension

Mild preeclampsia

Severe preeclampsia

Eclampsia

Total hypertensive disorders of pregnancy

71 71.0
13 13.0
8 8.0
6 6.0
2 2.0
29 29.0

The prevalence of hypertensive disorders increased
progressively with higher BMI. Hypertensive disorders
were seen in 12.5% of underweight women, 15.0% of
women with normal BMI, 35.3% of overweight women, and

55.6% of obese women. The association between maternal
BMI category and hypertensive disorders of pregnancy was
statistically significant (p=0.009) (Table 3).

Table 3. Association between maternal BMI and hypertensive disorders of pregnancy

BMI category Total women HDP present n (%) HDP absent n (%) p-value
Underweight 8 1(12.5) 7(87.5)

Normal BMI 40 6 (15.0) 34 (85.0)

Overweight 34 12 (35.3) 22 (64.7)

Obese 18 10 (55.6) 8 (44.4) 0.009
Total 100 29 (29.0) 71 (71.0)

On logistic regression analysis, overweight and obese
women had higher odds of developing hypertensive
disorders of pregnancy compared with women having a
normal BMI. After adjustment for maternal age, gravidity,

and gestational age at enrolment, overweight women had
2.70 times higher odds, while obese women had 5.40 times
higher odds of hypertensive disorders. The association was
statistically significant for obesity (p=0.009) (Table 4).

Table 4. Logistic regression analysis for the association between BMI and hypertensive
disorders of preghancy

BMI category Crude OR Adjusted OR 95% CI p-value
Normal BMI 1.00 1.00 Reference -
Underweight 0.81 0.76 0.08-7.36 0.812
Overweight 3.09 2.70 0.89-8.19 0.079
Obese 7.08 5.40 1.51-19.31 0.009

Adverse maternal and perinatal outcomes were more
frequent among women with hypertensive disorders of
pregnancy. Caesarean delivery was observed in 55.2% of
women with hypertensive disorders compared with 35.2%
of normotensive women. Preterm delivery, low birth weight,

and neonatal intensive care unit admission were also higher
among women with hypertensive disorders. Preterm
delivery and low birth weight showed statistically
significant associations with hypertensive disorder status
(Table 5).

Table 5. Maternal and perinatal outcomes according to hypertensive disorder status

QOutcome HDP present (n=29) HDP absent (n=71) p-value
Caesarean delivery 16 (55.2) 25 (35.2) 0.061
Preterm delivery 9 (31.0) 10 (14.1) 0.047
Low birth weight 11 (37.9) 13 (18.3) 0.034
NICU admission 8 (27.6) 9(12.7) 0.073
Postpartum haemorrhage 3(10.3) 4 (5.6) 0.405

Overall, the findings showed a significant positive
association between increasing maternal BMI and
hypertensive disorders of pregnancy. The burden was
highest among obese women, and hypertensive disorders

were linked with increased preterm delivery and low birth
weight.
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Discussion

The present observational analytical study demonstrated a
clear relationship between increasing maternal BMI and
hypertensive disorders of pregnancy. Among 100 pregnant
women, 52.0% were either overweight or obese, indicating
a substantial burden of excess BMI in the antenatal
population. Hypertensive disorders were identified in 29.0%
of participants. Their prevalence increased from 15.0% in
women with normal BMI to 35.3% in overweight women
and 55.6% in obese women, supporting BMI as a useful
early risk marker.

These findings are consistent with evidence syntheses
showing a dose-response association between BMI and
preeclampsia. O'Brien et al. reported that preeclampsia risk
rose with each 5-7 kg/m2 increase in prepregnancy BMI [4].
Poorolajal and Jenabi, and He et al. also confirmed a higher
risk among overweight and obese women [5,6]. Similar
graded associations were reported by Bodnar et al., Sebire
et al.,, Mrema et al., and Meazaw et al., including data from
diverse population settings [8,9,11,14].

The association has plausible biological pathways.
Adiposity is linked with insulin resistance, sympathetic
activation, chronic inflammation, oxidative stress, altered
adipokine expression, and endothelial injury. These
mechanisms can impair vascular adaptation during
pregnancy and contribute to abnormal placentation,
increased vascular resistance, and hypertensive disease.
Clinical risk factor reviews include high BMI among the
strongest early predictors of preeclampsia [10]. ACOG and
ISSHP guidance also support risk-based surveillance for
women with features associated with hypertensive
complications [2,3].

The outcome pattern deserves clinical attention. Women
with hypertensive disorders had higher proportions of
caesarean delivery, preterm delivery, low birth weight, and
NICU admission. Preterm delivery and low birth weight
reached statistical significance. These findings agree with
multicentre and regional studies showing that elevated BMI
and hypertensive disorders contribute to adverse maternal
and neonatal outcomes [7,12,13]. The strong gradient in the
present results also highlights the value of simple
anthropometric screening in busy antenatal care units.
Tertiary care protocols should therefore combine BMI
assessment with repeated blood pressure monitoring and
timely referral.

Generalizability

The results apply mainly to pregnant women attending
tertiary care services in settings similar to RP Hospital
Parbhani, where both routine antenatal attendees and
referred obstetric cases are managed. Because the sample
was hospital-based and limited to 100 participants,
extrapolation to the wider community requires caution. Still,
the biological direction of association is consistent with
large international and South Asian studies, supporting
relevance for comparable Indian antenatal populations.
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Conclusion
This observational analytical study found a significant
positive association between maternal BMI and

hypertensive disorders of pregnancy. More than half of the
participants were overweight or obese, and the prevalence
of hypertensive disorders increased steadily across BMI
categories. Obese women had the highest burden and
showed significantly increased adjusted odds of
hypertensive disorders compared with women having a
normal BMI. Hypertensive disorders were also associated
with higher frequencies of caesarean delivery, preterm
delivery, low birth weight, and neonatal intensive care
admission. These findings support routine BMI-based risk
stratification during antenatal care, with closer surveillance
for women having excess BMI to improve maternal and
perinatal outcomes overall in daily clinical practice.

Limitations

This study was conducted in a single tertiary care centre with
a sample size of 100 participants, limiting wider population
inference. BMI was assessed categorically and did not
include body composition or central adiposity
measurements. Residual confounding from diet, physical
activity, socioeconomic status, and previous gestational
weight pattern was not fully assessed. The findings reflect
facility-level referral patterns and documentation practices.

Recommendations

All pregnant women should undergo BMI assessment at
booking and be classified into risk categories for structured
antenatal monitoring. Overweight and obese women require
repeated blood pressure measurement, urine protein
assessment, counselling on a healthy diet, and guidance on
appropriate gestational weight gain. Tertiary care centres
should develop local protocols that integrate BMI with
maternal age, gravidity, previous obstetric history, and
metabolic risk factors. Community-level preconception
counselling should emphasize weight optimisation before
pregnancy and postpartum. Larger prospective multicentre
studies are recommended to validate BMI thresholds,
examine gestational weight gain, and assess interventions
that reduce hypertensive complications in Indian pregnant
women.
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