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ABSTRACT

Objective: To determine adverse fetomaternal outcomes in overweight pregnant women.

Study Design: Prospective observational study

Place and Duration of Study: Department of Gynaecology and Obstetrics, Combined Military Hospital Rawalpindi, Pakistan
from Nov 2023 to Apr 2024.

Methodology: This study enrolled pregnant women with singleton pregnancy presenting for their first-trimester antenatal
visit. Participants were classified into two groups based on body mass index (BMI): the overweight/obese group (Group-A),
comprising 75 women with a BMI 225 kg/m2, and the normal-weight group (Group-B), consisting of 75 women with a BMI
between 18.5-24.9kg/m2. Each participant underwent at least four scheduled assessments during pregnancy to monitor
maternal and fetal outcomes. Data were analysed using SPSS version 27.0.

Results: The mean age was 28.10 £ 2.96 years. In normal-weight versus overweight/obese women, the outcomes were:
cesarean section 25.33% vs. 29.33%, pre-eclampsia 9.33% vs. 25.33%, pregnancy-induced hypertension 12.00% vs. 16.00%,
gestational diabetes mellitus 16.00% vs. 12.00%, assisted vaginal delivery 4.00% vs. 1.33%, wound infection 4.00% vs. 5.33%,
postpartum hemorrhage 8.00% vs. 5.33%, shoulder dystocia 0.00% vs. 2.67%, stillbirth 0.00% vs. 0.00%, Apgar score <7 at one
minute 33.33% vs. 13.33%, Apgar score <7 at five minutes 20.00% vs. 6.67%, early neonatal death 4.00% vs. 4.00%, and neonatal

intensive care unit admissions 24.00% vs. 45.33%.

Conclusion: Maternal obesity is significantly associated with adverse maternal and fetal outcomes.
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INTRODUCTION

Obesity is now regarded as one of the leading
global health challenges. The World Health
Organization (WHO) has estimated that in 2022,
nearly 2.5 billion adults were overweight, including
more than 890 million classified as obese.! This trend
continues to rise, particularly among women of
reproductive age, where reduced physical activity and
pregnancy-related weight gain play an important
role.23 Pakistan faces a severe obesity crisis, with over
half the population overweight and projections
showing 5.4 million obese school-aged children by
2030. WHO data reveals 58.1% are overweight and
43.9% obese, rising further under Asian cutoffs.*

Maternal obesity is linked with several
complications during pregnancy, including gestational

hypertension, preeclampsia, gestational diabetes,
failed labour induction, and higher rates of cesarean
delivery.>® Neonatal consequences include

macrosomia, birth trauma, increased admissions to the
neonatal intensive care unit (NICU), and prolonged
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hospitalization.”8

Both international and local research support
these associations. Melchor et al. documented that
obese women were more likely to experience
preeclampsia, induced labour, cesarean section, and
the birth of infants weighing 24000 g, along with
increased NICU admissions, though they did not find
a significant link with preterm birth or neonatal
mortality. Anwar et al. reported in Pakistani women
that obesity was strongly associated with gestational
hypertension, preeclampsia, gestational diabetes,
labour induction, cesarean section, and delivery of
large-for-gestational-age infants, although rates of
small-for-gestational-age births and low Apgar scores
were unaffected.?10

Given the rising prevalence of obesity in
Pakistan, the present study aimed to investigate its
impact on adverse fetomaternal outcomes, to generate
evidence to guide preventive strategies, and to
improve maternal and neonatal health care.

METHODOLOGY
This prospective observational study was carried

out in the Department of Gynecology and Obstetrics,
Combined Military Hospital Rawalpindi, Pakistan

Pak Armed Forces Med J 2026; 76(SUPPL-7):51148



Overweight Pregnant Women

from November 2023 to April 2024 after taking
approval from the institutional ethical review
committee (vide letter no 703, dated 23 October 2023).

Inclusion Criteria: Pregnant women with a confirmed
singleton pregnancy who attended the Department of
Obstetrics and Gynaecology for their first antenatal
visit during the first trimester of gestation were
included in the study.

Exclusion Criteria: Patients with Chronic
hypertension, diabetes mellitus, and prior cesarean
sections were excluded.

Participants were stratified into two cohorts
according to BMI. The overweight/obese cohort
(Group-A) included 75 women with BMI 225 kg/m?
(50 women with BMI 25-29.9 and 25 women with BMI
>30). The normal-weight cohort (Group-B) comprised
75 women with a BMI of 18.5-24.9 kg/m? (Figure). To
minimize bias, recruitment was matched for
gestational age at the first antenatal visit. Sampling
was done wusing a non-probability consecutive
technique. Written informed consent was obtained
from all participants.

The sample size was calculated as 71 using the
WHO calculator, based on an estimated frequency of
cesarean delivery among obese women (43.6%)
compared with non-obese women (16.4%), with 95%
power and a 5% level of significance.’ To account for
possible dropouts, the final sample was set at 75
women in each group.

Each participant was followed through a
minimum of four antenatal evaluations until delivery.
Maternal  outcomes  included  pre-eclampsia,
pregnancy-induced hypertension (PIH), gestational
diabetes mellitus (GDM), cesarean section (C-section),
wound infection, postpartum hemorrhage (PPH),
assisted vaginal delivery (AVD), shoulder dystocia,
and stillbirth. Neonatal outcomes assessed were
Apgar score, early neonatal death, and neonatal
intensive care unit (NICU) admission.

Data were analyzed using Statistical Package for
Social Sciences version 27.0. Quantitative variables
were expressed as mean * standard deviation, while
categorical variables were reported as frequencies and
percentages. Comparisons of fetomaternal outcomes
between groups were performed using the Chi-square
test, with p<0.05 considered statistically significant.

RESULTS

The mean age of 150 participants was 28.11 £ 2.96
years. By subgroup, mean age was 27.90 £ 2.97 years

in women with normal weight, 28.36 + 2.91 years in
those who were overweight (BMI 25-29.9kg/m?), and
2820 + 3.12 years among obese women (BMI =30
kg/m? ). Overall mean parity was 2.09 = 0.99,
distributed as 2.79 + 0.76 in the normal-weight
category, 1.58 + 0.71 in the overweight group, and 1.00
£ 0.00 in the obese group. The mean BMI across the
sample was 25.51 * 4.45 kg/m?, with subgroup values
of 21.71 + 1.81 kg/m? for normal weight, 27.61 + 1.21
kg/m? for overweight, and 32.68 + 141 kg/m? for
obese women. The mean gestational age at birth was
37.48 £ 1.40 weeks, with respective averages of 37.48 +
1.63 weeks, 37.44 + 1.05 weeks, and 37.56 + 1.29 weeks
for the normal, overweight, and obese groups. Details
of fetomaternal outcomes are presented in Table-I.

Figure: Patient flow diagram
DISCUSSION

The findings of our study show that maternal
obesity is linked to higher risks of complications such
as pre-eclampsia, shoulder dystocia, and lower Apgar
scores Obesity has become a major global health
challenge, with rising prevalence among women of
reproductive age.!? In the present study, the mean age
in Group-A (overweight/obese) was 28.36 years for
the overweight subgroup and 28.20 years for the obese
subgroup, while in Group-B (normal weight) it was
27.90 years. Women in Group-A tended to be older
than those in Group-B. Anwar et al.® reported mean
ages of 30.7 £ 5.9 years for obese and 28.7 = 5.2 years
for normal-weight women, while Hanif et al. observed
comparable values between the two groups (28.67 +
3.30 vs. 28.84 = 1.316 years).!! Mean parity in this
study was 2.09 £ 0.99 overall, with higher parity
among normal-weight women (2.79 £ 0.76) compared
to overweight (1.58 + 0.71) and obese (1.00 + 0.00)
women. Anwar et al. described lower parity values
(1.29 + 1.14 in obese vs. 1.51 = 1.44 in normal weight),
while Hanif et al. reported significantly higher parity
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Table-I: Fetomaternal Outcomes Among Groups (n=75)

Group-A Group-B
m Overweight (25-29.9 Obese ; Total (n=1 -val
Outcome b gf;rmz() ) Total (a=75) Non::l= ;\Slflght otal (n=150) p-value
(n=50) (n=25)
Pre-eclampsia
Yes 11(22.0%) 8(32.0%) 19(25.3%) 7(9.3%) 26(17.3%) 0.02
No 39(78.0%) 17(68.0%) 56(74.7%) 68(90.7%) 124(82.7%) )
Pregnancy-Induced Hypertension
Yes 7(14.0%) 5(20.0%) 12(16.0%) 9(12.0%) 21(14.0%) 1.00
No 43(86.0%) 20(80.0%) 63(84.0%) 66(88.0%) 129(86.0%) )
Gestational Diabetes
Yes 8(16.0%) 1(4.0%) 9(12.0%) 12(16.0%) 21(14.0%) 0315
No 42(84.0%) 24(96.0%) 66(88.0%) 63(84.0%) 129(86.0%) )
C-Section
Yes 16(32.0%) 6(24.0%) 22(29.3%) 19(25.3%) 41(27.3%) 0.657
No 34(68.0%) 19(76.0%) 53(70.7%) 56(74.7 %) 109(72.7%) )
Assisted vaginal delivery
Yes 1(2.0%) 0(0.0%) 1(1.3%) 3(4.0%) 4(2.7%) 0.526
No 49(98.0%) 25(100.0%) 74(98.7%) 72(96.0%) 146(97.3%) )
Infected Wound
Yes 1(2.0%) 3(12.0%) 4(5.3%) 3(4.0%) 7(4.7%) 0143
No 49(98.0%) 22(88.0%) 71(94.7%) 72(96.0%) 143(95.3%) )
Postpartum Haemorrhage
Yes 2(4.0%) 2(8.0%) 4(5.3%) 6(8.0%) 10(6.7%) 0.651
No 48(96.0%) 23(92.0%) 71(94.7%) 69(92.0%) 140(93.3%) )
Shoulder Dystocia
Yes 0(0.0%) 2(8.0%) 2(2.7%) 0(0.0%) 2(1.3%) 0.006
No 50(100.0%) 23(92.0%) 73(97.3%) 75(100.0%) 148(98.7%) )
Still Birth
Yes 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
No 50(100.0%) 25(100.0%) 75(100.0%) 75(100.0%) 150(100.0%) B
APGAR <7 at 1 min
Yes 6(12.0%) 4(16.0%) 10(13.3%) 25(33.3%) 35(23.3%) 0.014
No 44(88.0%) 21(84.0%) 65(86.7 %) 50(66.7 %) 115(76.7%) )
APGAR <7 at 5 min
Yes 3(6.0%) 2(8.0%) 5(6.7%) 15(20.0%) 20(13.3%) 0.054
No 47(94.0%) 23(92.0%) 70(93.3%) 60(80.0%) 130(86.7%) )
Early Neonatal Death
Yes 1(2.0%) 2(8.0%) 3(4.0%) 3(4.0%) 6(4.0%) 0.458
No 49(98.0%) 23(92.0%) 72(96.0%) 72(96.0%) 144(96.0%) )
Nenoatal ICU Admissions
Yes 21(42.0%) 13(52.0%) 34(45.3%) 18(24.0%) 52(34.7%) 0.016
No 29(58.0%) 12(48.0%) 41(54.7%) 57(76.0%) 98(65.3%) )

among obese compared with controls (2.80 + 0.869 vs.
1.05 + 0.951).1 The mean gestational age at delivery
in this study was 37.48 + 1.40 weeks, consistent across
BMI categories. Anwar et al. recorded a mean
gestational age of 39 weeks, and Hanif et al. noted no
significant difference between obese and normal-
weight women (3711 + 1.641 vs. 36.87 + 0.546
weeks).?11  Pre-eclampsia was more frequent in
overweight and obese women, particularly those with
BMI 230, where 32.0% were affected compared with
9.33% in the normal-weight group (p = 0.02). Similar
findings have been reported by Rani et al. (p<0.001),
Hanif et al. (30.9% vs. 14.5%), and Anwar et al. while
Melchor et al. also described an increased risk among
obese women.9, 10, 13 Rafat et al. further
demonstrated that pre-pregnancy BMI, total

gestational weight gain (TGWG), and trimester-
specific gestational weight gain (TSGWG) were
strongly associated with adverse maternal outcomes,
with  excess  third-trimester gain  predicting
hypertension and gestational diabetes.* Pregnancy-
induced hypertension did not differ between groups
in the current study (p = 1). Rani et al. previously
documented a significant association with obesity.
Jabin et al. through a large multi-country cohort,
confirmed that excessive gestational weight gain was
linked to increased risk of PIH and emergency
cesarean delivery, whereas inadequate gain was
associated with small-for-gestational-age neonates,
low birth weight, and adverse growth outcomes.?315

Gestational diabetes mellitus (GDM) was not
significantly different between groups in this study (p

Pak Armed Forces Med ] 2026; 76(SUPPL-7):51150



Overweight Pregnant Women

= 0.315). Bokhari et al. and Fallatah et al. have shown
variable associations between obesity and GDM. Rafat
et al. also mentioned third-trimester excessive weight
gain as a predictor of GDM, while Jabin et al. found
that inadequate weight gain increased the odds of
GDM (OR: 1.9, 95% CI: 1.3-2.7).7, 14-16 Chen et al.
further demonstrated that in women with GDM,
overweight and obesity (OR = 4.04, 95% CI: 2.12-7.70)
and rapid gestational weight gain trajectories
increased the risk of cesarean delivery.l” In the present
study, cesarean section rates did not differ
significantly between BMI categories (p = 0.657). Chen
et al. provided additional evidence that excessive
gestational weight gain patterns increase cesarean risk,
particularly in women with GDM. The frequency of
assisted vaginal delivery was low across groups
without significant variation (p = 0.526). Wound
infection was slightly more common among
overweight and obese women, particularly with BMI
230, though the association was not statistically
significant (p = 0.143). Postpartum hemorrhage also
showed no significant difference (p = 0.657).17
Shoulder dystocia was more frequent among obese
women (BMI 230), reaching statistical significance (p =
0.006). This finding corresponds with observations by
Rani et al. who also linked maternal obesity with
increased risk. No stillbirths were recorded in this
study, whereas Jain et al. and Melchor et al. have
reported variable rates across BMI categories.101318
Apgar scores <7 at one and five minutes were more
common among neonates of overweight and obese
women, with statistical significance at one minute (p =
0.014) and borderline significance at five minutes (p =
0.054). Hanif et al. similarly reported higher rates of
low Apgar scores in obese pregnancies. Early neonatal
death did not differ between groups (p = 0.458),
though Short ef al. and Stubert ef al. have reported
variable = mortality =~ outcomes  across  BMI
categories.11%20  Neonatal intensive care unit
admissions were significantly higher among infants
born to overweight and obese mothers, particularly
those with BMI 230 (p = 0.016). Hanif et al. and Rani et
al. reported comparable results, with higher NICU
admission rates in neonates of obese mothers. Jabin et
al. also reinforced that gestational weight gain outside
optimal ranges was linked with adverse perinatal
outcomes requiring increased neonatal care.111315

LIMITATION OF STUDY

A limitation of this study is the use of a non-
probability consecutive sampling technique, which may
introduce selection bias. Matching was performed only for

gestational age at enrollment, and residual confounding
from other factors, such as socioeconomic status, dietary
patterns, or physical activity, could not be fully controlled.
In addition, outcomes were assessed only during the index
pregnancy, without long-term follow-up of maternal or
neonatal health.

CONCLUSION

Maternal obesity was linked to higher risks of
complications such as pre-eclampsia, shoulder dystocia, and
lower Apgar scores. While patterns for gestational diabetes
and cesarean delivery varied, neonatal intensive care
admissions remained consistently elevated among infants of
obese mothers. These results highlight the complex influence
of maternal obesity on pregnancy outcomes and the need for
further investigation and preventive measures.
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