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ABSTRACT

Background: Obesity and pregnancy-induced hypertension (PIH) are independently associated with adverse fetomaternal outcomes. When occurring
together, they may significantly increase maternal and perinatal morbidity and mortality. Timely identification of complications can guide preventive
strategies. Objective: To evaluate the fetomaternal outcomes in obese pregnant women with pregnancy-induced hypertension presenting at Liagat
Memorial Hospital, Kohat, Pakistan. Study Design: Descriptive observational study. Setting: Department of Obstetrics and Gynecology, Liaqat
Memorial Hospital, Kohat. Duration of Study: 23-08-2024 to 23-02-2025. Methods: A total of 127 obese pregnant women (BMI >30 kg/m?) aged 15—
45 years with singleton pregnancies and diagnosed with PIH were enrolled. Fetomaternal outcomes assessed over a 42-day follow-up included
eclampsia, HELLP syndrome, placental abruption, fetal growth restriction, preterm birth, fetal hypoxia, perinatal death, and maternal mortality. Data
were analyzed using descriptive statistics. Results: The mean age of participants was 28.52 + 8.89 years. Maternal complications observed were
eclampsia in 14.2% of cases, HELLP syndrome in 3.9%, and placental abruption in 7.1%. Fetal complications included fetal growth restriction in
16.5%, preterm birth in 15.7%, fetal hypoxia in 6.3%, and perinatal death in 3.9% of cases. Maternal mortality was recorded in 4.7% of the
participants. Conclusion: Among fetal outcomes, fetal growth restriction and preterm birth were the most common complications. In maternal
outcomes, eclampsia and placental abruption were the most frequently observed. These findings highlight the need for vigilant monitoring and
multidisciplinary management of obese pregnant women with PIH to reduce adverse outcomes.
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INTRODUCTION

Hypertensive disorders of pregnancy, which include chronic
hypertension, HELLP syndrome, and preeclampsia, pose significant
medical risks for both mother and baby. Despite the enforcement of
appropriate prenatal care that involves vigilant monitoring for pre-
eclampsia as well as prompt delivery to minimize adverse outcomes,
mortality and morbidity rates persist. Hypertension during pregnancy
represents significant risks, with primary concern being potential
progression to pre-eclampsia and eclampsia (1-3).
Pregnancy-induced hypertension substantially contributes to maternal
as well as perinatal morbidity. Approximately 15% of maternal
deaths are due to hypertension, establishing it as the second-greatest
cause for maternal mortality. Severe hypertension raises the risk of
cardiac failure, renal failure, and cerebrovascular accidents in the
mother. The fetus faces increased chances of complications (4).
Hypertensive disorders are the most prevalent health issues during
pregnancy, with a prevalence of 5-10% (5, 6). PIH indicating genetic
predisposition, emotional strain, rheumatic arthritis, as well as
overweight, as well as low socioeconomic status (7-9). A study found
that the overall prevalence of hypertensive disorders in pregnancy was
12%, making it the most prevalent reason for maternal death,
accounting for 20.7% of those fatalities (10).

Obese pregnant women are at a greater risk for complications,

maternal mortality 5.6%, small for gestational age 13.7%, and NICU
admission was 31.6% (13).

The risk of several illnesses is known to rise with obesity, which is a
global health concern. Obesity and the results of PIH in pregnant
women are specifically related; however, this association is not
entirely understood due to the paucity of data in the literature. We can
learn more regarding potential preventative strategies and treatments
(which will aid healthcare professionals in better managing such
patients) by examining how obesity may alter the results of PIH.

METHODOLOGY

This descriptive observational study was conducted at the Department
of Obstetrics and Gynecology, Liagat Memorial Hospital, Kohat, after
obtaining ethical clearance. The study duration was from 23-08-2024
to 23-02-2025. A non-probability consecutive sampling technique
was employed to enroll 127 obese pregnant women (BMI >30 kg/m?)
aged 15 to 45 years with singleton pregnancies confirmed by
ultrasound, having any parity. We excluded those with chronic
hypertension, diabetes, renal or liver disease, previous seizures, or
scarred uterus. The sample size was calculated using the maternal
mortality rate of 5.6% (14), 95% confidence interval, and 4% margin
of error.

Each patient gave their consent to participate in the study. Patients'

particularly gestational hypertension. Obesity has been suggested to
elevate the risk of gestational hypertension via metabolic disturbances
and elevated inflammation, which adversely affect placental blood
flow as well as implantation. Obesity, characterized by elevated
adipose tissue levels, has been linked with heightened insulin
resistance and pro-inflammatory markers that worsen the condition of
endothelial cells as well as elevate the risk of PIH (11-13). According
to a study in obese patients with PIH, the reported frequency of
eclampsia was16.7%, disseminated intravascular coagulation 25%,

baseline demographics, which included age, gestational age, parity,
BM]I, education level, socioeconomic status, monthly family income,
and residential status, were documented. Pregnancy-induced
hypertension was defined as systolic blood pressure >140 mmHg
recorded on two occasions at least four hours apart after 20 weeks of
gestation without proteinuria. Fetomaternal outcomes were carefully
monitored and recorded. Eclampsia was identified by tonic-clonic
seizures in pre-eclamptic women without other organic causes.
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HELLP syndrome was diagnosed through the triad of hemolysis
(microangiopathic blood smear), elevated liver enzymes, and low
platelet count. Placental abruption refers to the premature separation
of a normally implanted placenta after viability. Fetal growth
restriction indicated birth weight below the 10th percentile for
gestational age. Preterm birth was delivery before 37 completed
weeks. Fetal hypoxia was determined by evidence of oxygen
deprivation through electronic monitoring or umbilical cord blood
gases. Perinatal death included fetal/neonatal deaths >1000g between
28 weeks of gestation to 7 days postnatal, and maternal mortality
encompassed any pregnancy-related death during pregnancy or within
42 days postpartum. Participants received follow-up evaluations every
two weeks for 42 days postpartum.

Data analysis utilized SPSS 26 with categorical variables presented as

Table 1: Demographics

Demographics
Socioeconomic
status

Education
status

Residential
status

Poor ( < 20K Rs/Month)
Middle (20 to 50K
Rs/Month)

Rich (> 50K Rs/Month)
Uneducated

Primary

Higher

Rural

Urban

Table 2: Fetomaternal outcomes

frequencies/percentages and continuous variables as meantSD or Fetomaternal outcomes L
median (IQR). Stratified analyses were examined across demographic Eclampsia Yes 18
variables using chi-square with significance set at p<0.05. No 109
HELLP syndrome Yes 5
No 122
RESULTS Placental abruption Yes 9
The mean age of 127 patients was 28.52+8.89 years. The average F T No 18
. . etal growth restriction Yes 21
gestational age was 39.30+1.77 weeks, and the mean parity was No 106
2.86+1.38. The monthly income of the patients was Preterm birth Yes 20
31726.95+13632.65 rupees.
Table 1 presents the demographics of the patients. - No 107
Regarding the fetomaternal outcomes, eclampsia was observed in 18 Fetal hypoxia Yes 8
(14.2%) cases, while HELLP syndrome was observed in 5 (3.9%) No 119
cases. Placental abruption was reported in 9 (7.1%) cases, and fetal Perinatal death Yes 5
growth restriction affected 21 (16.5%) pregnancies. Preterm birth No 122
occurred in 20 (15.7%) cases, and fetal hypoxia was observed in 8 Maternal mortality Yes 6
(6.3%) cases. Perinatal death was noted in 5 (3.9%) cases, and No 121
maternal mortality was recorded in 6 (4.7%) cases (Table 2).
Stratifications of fetomaternal outcomes with various demographic
factors can be seen in Tables 3 to 9.
Table 3: Stratification of fetomaternal outcomes with age
Age distribution (Years)
15 to 25 26 to 35 36 to 45
n % n % n %
Eclampsia Yes 10 55.6% 6 33.3% 2 11.1%
No 42 38.5% 37 33.9% 30 27.5%
HELLP syndrome Yes 2 40.0% 1 20.0% 2 40.0%
No 50 41.0% 42 34.4% 30 24.6%
Placental abruption Yes 4 44.4% 3 33.3% 2 22.2%
No 48 40.7% 40 33.9% 30 25.4%
Fetal growth restriction Yes 7 33.3% 10 47.6% 4 19.0%
No 45 42.5% 33 31.1% 28 26.4%
Preterm birth Yes 9 45.0% 5 25.0% 6 30.0%
No 43 40.2% 38 35.5% 26 24.3%
Fetal hypoxia Yes 6 75.0% 1 12.5% 1 12.5%
No 46 38.7% 42 35.3% 31 26.1%
Perinatal death Yes 3 60.0% 0 0.0% 2 40.0%
No 49 40.2% 43 35.2% 30 24.6%
Maternal mortality Yes 0 0.0% 5 83.3% 1 16.7%
No 52 43.0% 38 31.4% 31 25.6%
Table 4: Stratification of fetomaternal outcomes with gestational age
Gestational age (Weeks)
36 to 39 >39
n % n %
Eclampsia Yes 9 50.0% 9 50.0%
No 62 56.9% 47 43.1%
HELLP syndrome Yes 0 0.0% 5 100.0%
No 71 58.2% 51 41.8%

n
45
71

11
53
40
34
71
56

%
35.4%
55.9%

8.7%

41.7%
31.5%
26.8%
55.9%
44.1%

%
14.2%
85.8%
3.9%
96.1%
7.1%
92.9%
16.5%
83.5%
15.7%
84.3%
6.3%
93.7%
3.9%
96.1%
4.7%
95.3%

P value

0.25

0.68

0.96

0.34

0.65

0.12

0.26

0.02

P value

0.58

0.

10
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Placental abruption Yes 5 55.6% 4 44.4% 0.98
No 66 55.9% 52 44.1%

Fetal growth restriction Yes 12 57.1% 9 42.9% 0.90
No 59 55.7% 47 44.3%

Preterm birth Yes 20 100.0% 0 0.0% 0.0001
No 51 47.7% 56 52.3%

Fetal hypoxia Yes 2 25.0% 6 75.0% 0.06
No 69 58.0% 50 42.0%

Perinatal death Yes 3 60.0% 2 40.0% 0.85
No 68 55.7% 54 44.3%

Maternal mortality Yes 4 66.7% 2 33.3% 0.58
No 67 55.4% 54 44.6%

Table 5: Stratification of fetomaternal outcomes with parity

Parity P value
1to3 >3
n % n %
Eclampsia Yes 15 83.3% 3 16.7% 0.07
No 67 61.5% 42 38.5%
HELLP syndrome Yes 3 60.0% 2 40.0% 0.82
No 79 64.8% 43 352%
Placental abruption Yes 5 55.6% 4 44.4% 0.55
No 77 65.3% 41 34.7%
Fetal growth restriction Yes 13 61.9% 8 38.1% 0.78
No 69 65.1% 37 34.9%
Preterm birth Yes 11 55.0% 9 45.0% 0.33
No 71 66.4% 36 33.6%
Fetal hypoxia Yes 7 87.5% 1 12.5% 0.16
No 75 63.0% 44 37.0%
Perinatal death Yes 3 60.0% 2 40.0% 0.82
No 79 64.8% 43 352%
Maternal mortality Yes 4 66.7% 2 33.3% 0.91
No 78 64.5% 43 35.5%

Table 6: Stratification of fetomaternal outcomes with BMI

BMI (Kg/m2) P value
30 to 32 > 32
n % n %
Eclampsia Yes 15 83.3% 3 16.7% 0.09
No 69 63.3% 40 36.7%
HELLP syndrome Yes 2 40.0% 3 60.0% 0.20
No 82 67.2% 40 32.8%
Placental abruption Yes 9 100.0% 0 0.0% 0.02
No 75 63.6% 43 36.4%
Fetal growth restriction Yes 15 71.4% 6 28.6% 0.57
No 69 65.1% 37 34.9%
Preterm birth Yes 15 75.0% 5 25.0% 0.36
No 69 64.5% 38 35.5%
Fetal hypoxia Yes 4 50.0% 4 50.0% 0.31
No 80 67.2% 39 32.8%
Perinatal death Yes 3 60.0% 2 40.0% 0.76
No 81 66.4% 41 33.6%
Maternal mortality Yes 5 83.3% 1 16.7% 0.36
No 79 65.3% 42 34.7%

Table 7: Stratification of fetomaternal outcomes with socioeconomic status

Socioeconomic status P value
Poor (< 20K Rs/Month) Middle (20 to SOK Rs/Month) Rich (> 50K Rs/Month)
n % n % n %
Eclampsia Yes 10 55.6% 8 44.4% 0 0.0% 0.09
No 35 32.1% 63 57.8% 11 10.1%
HELLP syndrome = Yes 1 20.0% 3 60.0% 1 20.0% 0.56
No 44 36.1% 68 55.7% 10 8.2%
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Placental Yes 5 55.6% 3
abruption No 40 33.9% 68
Fetal growth Yes 8 38.1% 11
restriction No 37 34.9% 60
Preterm birth Yes 10 50.0% 8
No 35 32.7% 63
Fetal hypoxia Yes 3 37.5% 3
No 42 35.3% 68
Perinatal death Yes 2 40.0% 3
No 43 35.2% 68
Maternal Yes 4 66.7% 2
mortality No 41 33.9% 69

Table 8: Stratification of fetomaternal outcomes with education status

Education status

Uneducated
n %
Eclampsia Yes 11 61.1%
No 42 38.5%
HELLP syndrome Yes 1 20.0%
No 52 42.6%
Placental abruption Yes 4 44.4%
No 49 41.5%
Fetal growth Yes 9 42.9%
restriction No 44 41.5%
Preterm birth Yes 7 35.0%
No 46 43.0%
Fetal hypoxia Yes 2 25.0%
No 51 42.9%
Perinatal death Yes 2 40.0%
No 51 41.8%
Maternal mortality Yes 3 50.0%
No 50 41.3%

Table 9: Stratification of fetomaternal outcomes with residential status

Residential status
Rural
n
Eclampsia Yes 10
No 61
HELLP syndrome Yes 1
No 70
Placental abruption Yes 6
No 65
Fetal growth restriction Yes 12
No 59
Preterm birth Yes 12
No 59
Fetal hypoxia Yes 5
No 66
Perinatal death Yes 3
No 68
Maternal mortality Yes 6
No 65

DISCUSSION

The mean age of patients in this study was 28.52+8.89 years, which
aligns closely with the demographic profiles reported by Akram et al.
and Rahman et al., where mean ages were 26.15+3.22 and 28.73+6.52
years, respectively (14, 15). This suggests that the reproductive-age
women studied across these settings share comparable age
distributions, reinforcing the generalizability of findings to similar

33.3% 1 11.1% 0.35
57.6% 10 8.5%
52.4% 2 9.5% 0.93
56.6% 9 8.5%
40.0% 2 10.0% 0.28
58.9% 9 8.4%
37.5% 2 25.0% 0.20
57.1% 9 7.6%
60.0% 0 0.0% 0.78
55.7% 11 9.0%
33.3% 0 0.0% 0.24
57.0% 11 9.1%
P value
Primary Higher
n % n %
3 16.7% 4 22.2% 0.17
37 33.9% 30 27.5%
4 80.0% 0 0.0% 0.05
36 29.5% 34 27.9%
2 22.2% 3 33.3% 0.80
38 32.2% 31 26.3%
8 38.1% 4 19.0% 0.63
32 30.2% 30 28.3%
7 35.0% 6 30.0% 0.80
33 30.8% 28 26.2%
4 50.0% 2 25.0% 0.47
36 30.3% 32 26.9%
1 20.0% 2 40.0% 0.75
39 32.0% 32 26.2%
2 33.3% 1 16.7% 0.83
38 31.4% 33 27.3%
P value
Urban
% n %
55.6% 8 44 4% 0.97
56.0% 48 44.0%
20.0% 4 80.0% 0.09
57.4% 52 42.6%
66.7% 3 33.3% 0.50
55.1% 53 44.9%
57.1% 9 42.9% 0.90
55.7% 47 44.3%
60.0% 8 40.0% 0.68
55.1% 48 44.9%
62.5% 3 37.5% 0.69
55.5% 53 44.5%
60.0% 2 40.0% 0.85
55.7% 54 44.3%
100.0% 0 0.0% 0.02
53.7% 56 46.3%

populations. The incidence of eclampsia was found in 14.2% of
patients. This figure is higher than the 7.2% reported by Hamid et al
(16). However, our figure is lower than the 21.8% documented by
Rahman et al. in obese women (15). The prevalence of HELLP
syndrome in our study was 3.9% which is consistent with the 4.1%
reported by Hamid et al.'® Both studies underscore the severe maternal
morbidity associated with hypertensive disorders in pregnancy,
particularly in obese women.
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Placental abruption occurred in 7.1% of cases in this study, a figure
that falls within the range reported by Hamid et al., 8.3% (16).
Placental abruption is a common maternal morbidity in patients with
PIH (14).

Fetal growth restriction (FGR) was observed in 16.5% patients, which
is higher than the 12.6% reported by Hamid et al. (16). Akram et al.
in their study noted 25-30% cases of FGR in women with severe PIH
and obesity (14). This discrepancy may be attributed to variations in
the severity of hypertension or obesity across studies.

Preterm birth occurred in 15.7% of cases, closely mirroring the 16.4%
reported by Hamid et al. (2024) and the 37% noted by Ahmad et al. in
overweight women (16, 17). The lower preterm birth rate in our study
compared to Ahmad et al. may reflect differences in BMI
classifications, as Ahmad et al. studied overweight (BMI 25-29.9)
rather than obese (BMI >30) women. This suggests that while obesity
increases preterm birth risk, the effect may be more pronounced in
overweight women, possibly due to metabolic or inflammatory
pathways that differ across BMI categories.

Fetal hypoxia was documented in 6.3% of cases, which is lower than
8.4% reported by Hamid et al (16). This difference could be due to
variations in neonatal monitoring protocols or the severity of maternal
hypertension.

Perinatal mortality in this study was 3.9% aligning with the 5.2%
documented by Hamid et al (3). However, our perinatal mortality was
lower than the 11.1-13% observed by Akram et al. in severe PIH and
obese women (14). The higher mortality in Akram et al. may reflect
the inclusion of more severe cases, emphasizing the critical role of
hypertension severity in perinatal outcomes. Maternal mortality was
4.7% in our study, which is comparable to 3.1% reported by Hamid et
al (16).

The findings of this study, when viewed alongside existing literature,
highlight several actionable insights. First, the high rates of eclampsia
and HELLP syndrome suggest a need for enhanced prenatal
monitoring of obese women with PIH, particularly in low-resource
settings where these conditions are often misdiagnosed. Second, the
variability in FGR and preterm birth rates across studies underscores
the importance of standardized diagnostic criteria to facilitate cross-
study comparisons. Third, the lack of data on placental abruption and
fetal hypoxia in most studies indicates a need for more comprehensive
outcome reporting in future research.

CONCLUSION

In conclusion, the frequently occurring fetal outcomes in our study
were fetal growth restriction, which was followed by preterm birth. In
maternal outcomes, the frequently observed factors were eclampsia,
followed by placental abruption. These are common factors associated
with obese pregnant women with PTH.
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