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Abstract:

Background: Gestational hypertension is one of the most common hypertensive disorders of pregnancy and is
associated with increased maternal and perinatal morbidity. Although considered less severe than preeclampsia,
it still contributes significantly to adverse pregnancy outcomes, particularly in developing regions.

Aim: To assess the maternal and perinatal outcomes in pregnancies complicated by gestational hypertension at a
tertiary care centre in Ananya College of Medicine & Research, Gandhinagar, Gujarat level.

Methodology: A retrospective cross-sectional study was conducted over one year in the Department of Obstetrics
and Gynecology, Ananya College of Medicine & Research, Gujarat, India. A total of 115 pregnant women were
included, comprising 45 cases of gestational hypertension and 70 normotensive pregnancies. Data were collected
from hospital records and analyzed using SPSS version 24. Statistical tests such as chi-square and logistic
regression were applied.

Results: The incidence of cesarean section was significantly higher in women with gestational hypertension
(51.1%) compared to normotensive women (28.6%) (p = 0.01). Although low birth weight (22.2%) and preterm
birth (22.2%) were more frequent in the hypertensive group, these associations were not statistically significant.
Advanced maternal age and maternal co-morbidities were more commonly observed in affected women.
Conclusion: Gestational hypertension is associated with an increased risk of cesarean delivery, while its impact
on fetal outcomes such as low birth weight and preterm birth appears limited. Early diagnosis and appropriate
management are essential to improve maternal and neonatal outcomes.
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preterm birth.
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Introduction

Hypertensive disorders of pregnancy continue to be
an important public health problem in the world with
significant contributions to maternal and perinatal
morbidity and mortality. Hypertensive disorders
complicate about 10% of pregnancies worldwide
and most of them are gestational hypertension and
preeclampsia [1]. These conditions can affect the
mother’s health during pregnancy and have long-
term consequences for mother and child. The burden
of hypertensive disorders is especially high in devel-
oping regions such as India where the access to
health care and early detection may vary.

Gestational hypertension is the development of ele-
vated blood pressure in pregnancy, which is defined
as having a systolic blood pressure of >140 mm Hg
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and/or a diastolic blood pressure of >90 mm Hg,
measured on two occasions at least four hours apart
after 20 weeks of gestation, and without proteinuria
or other systemic features suggestive of preeclamp-
sia [2]. It is one of the most frequently seen disorders
of pregnancy that affects 5%—10% of pregnancies.
Gestational hypertension can be seen as a less severe
version of preeclampsia but is certainly a complica-
tion that must be monitored closely because it can
escalate to more serious conditions.

Preeclampsia, in contrast, is a multisystem disorder
in which the pregnant woman develops hypertension
with other clinical features including proteinuria
and/or mother organ dysfunction or uteroplacental
abnormalities [3]. They might be renal insuffi-
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ciency, liver dysfunction, neurological disturbance,
pulmonary oedema and abnormal blood counts.
Moreover, uteroplacental dysfunction is associated
with fetal complications, including IUGR, abruption
and IUD. The incidence of preeclampsia varies from
2-5% of pregnancies world-wide [4].

Although the total burden of the hypertensive disor-
ders is lower in India compared to low and middle-
income countries (LMICs), the burden is dispropor-
tionately higher in LMICs because of lack of ade-
quate health care infrastructure, delayed diagnosis
and limited antenatal care services. These disorders
are important causes of maternal death and poor per-
inatal outcomes in these contexts. The hypertensive
disorders constitute one of the major causes of ma-
ternal mortality in India, and therefore the need for
early diagnosis, prompt treatment, and good man-
agement [5].

Gestational hypertension or pre-eclampsia is linked
with poor maternal and perinatal outcomes. The
risks for the mother include an elevated rate of ce-
sarean section, placental abruption, postpartum
hemorrhage, and cardiovascular problems later in
life. While it is not as serious as pre-eclampsia, ges-
tational hypertension is not a benign condition. Re-
search shows that around 17% of women who expe-
rience gestational hypertension can develop
preeclampsia and encounter problems [6]. Under-
lines the need for careful surveillance and risk as-
sessment of affected pregnancies.

Hypertensive disorders contribute to many bad out-
comes for the fetus, such as preterm birth, low birth
weight, intrauterine growth restriction and greater
risk of admission to the neonatal intensive care unit
(NICU). In more severe cases, these conditions can
cause foetal death. In hypertensive disorders, the re-
duced uteroplacental blood flow is an important fac-
tor contributing to these complications, which in-
clude fetal growth and development [7].

There are a number of studies from both developed
and developing countries that have examined the as-
sociation between HDP and maternal and perinatal
outcomes. These studies help to bring the extent of
the problem and the risks involved into perspective.
But there's still a lack of region-specific data, espe-
cially in an Indian context such as the state of Guja-
rat. Very few studies that have been conducted are
adequately sized or account for other factors that
may confound the results (such as maternal age, par-
ity, socioeconomic status, and comorbidities). This
restriction can lead to underestimation of risks due
to gestational hypertension [8] and lead to biased es-
timates.

In addition, some studies in selected areas have not
used sound statistical methods to compare the out-
comes of gestational hypertension with preeclamp-
sia. Inability to generate comprehensive data hinders
the development of interventions and clinical rec-
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ommendations based on the available evidence, par-
ticularly in low-resource areas. Comprehending the
burden and outcomes of gestational hypertension is
essential in the context of improving healthcare ser-
vices but is still limited in rapidly developing areas
like Gandhinagar, Gujarat, where healthcare provid-
ers are still struggling with challenges [9].

Therefore, it is essential to have region-specific evi-
dence to assess the maternal and perinatal outcomes
of gestational hypertension. This information can be
used to detect high-risk pregnancies, optimize ante-
natal management and provide clinical decision
making to minimize the risks of adverse pregnancy.
Further, the results obtained from understanding the
difference in outcomes between women having ges-
tational hypertension and those with normal preg-
nancies will aid with risk stratification and manage-
ment strategies [10].

Thus, the present study is aimed at evaluating the
maternal and perinatal outcome of pregnancies with
gestational hypertension at Gandhinagar, Gujarat,
India. This study aims to fill in some of the missing
pieces in the research on the effects of gestational
hypertension on pregnancy outcomes and consider
some confounding factors, as this will help to im-
prove the health of mothers and children in the re-
gion.

Methodology

Study Design: This study was designed as a retro-
spective cross-sectional observational study to eval-
uate maternal and perinatal outcomes among preg-
nancies complicated by gestational hypertension.
The study involved a review of hospital records of
pregnant women diagnosed with gestational hyper-
tension and their pregnancy outcomes.

Study Area: The study was conducted in the De-
partment of Obstetrics and Gynecology, Ananya
College of Medicine and Research, Gandhinagar,
Gujarat, India.

Study Duration: The study was carried out over a
period of one year.

Sample Size: The total sample size for the study was
115 pregnant women diagnosed with gestational hy-
pertension and fulfilling the eligibility criteria.

Study Population: The study population consisted
of pregnant women who delivered at the Department
of Obstetrics and Gynecology, Ananya College of
Medicine and Research, Gandhinagar, during the
study period and had a documented diagnosis of ges-
tational hypertension. Maternal and neonatal records
were reviewed to assess associated maternal and
perinatal outcomes.

Data Collection: Data were collected retrospec-
tively from hospital medical records, labour room
registers, antenatal clinic records, operation theatre
records, and neonatal records. Information was ex-
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tracted using a structured data collection form and
entered a Microsoft Excel database. Variables col-
lected included maternal demographic characteris-
tics, obstetric history, gestational age at diagnosis,
blood pressure measurements, mode of delivery,
maternal complications, birth weight, gestational
age at delivery, Apgar score, neonatal intensive care
unit (NICU) admission, and perinatal outcomes.
Double-checking of entries was performed to mini-
mize data entry errors.

Operational Definition of Gestational Hyperten-
sion: Gestational hypertension was defined accord-
ing to standard obstetric guidelines as systolic blood
pressure >140 mmHg and/or diastolic blood pres-
sure >90 mmHg on at least two occasions four hours
apart after 20 weeks of gestation in a previously nor-
motensive woman, without significant proteinuria.

Maternal Outcomes

e  Mode of delivery (vaginal delivery or cesarean
section)

Preterm labour

Placental abruption

Postpartum hemorrhage

Eclampsia

Maternal intensive care unit admission
Maternal mortality

Perinatal Outcomes

Low birth weight (<2500 g)

Preterm birth (<37 completed weeks)
Birth asphyxia

NICU admission

Stillbirth

Early neonatal death

Perinatal mortality

Inclusion Criteria

e Pregnant women diagnosed with gestational hy-
pertension after 20 weeks of gestation.

e  Women who delivered at Ananya College of
Medicine and Research during the study period.

e Singleton or multiple pregnancies with com-
plete medical records.

e Records containing complete maternal and neo-
natal outcome data.

Exclusion Criteria

e  Women with chronic hypertension diagnosed
before pregnancy or before 20 weeks of gesta-
tion.

e Pregnancies complicated by preeclampsia, ec-
lampsia, or chronic hypertension with superim-
posed preeclampsia.

e Women with incomplete or missing medical
records.
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e Pregnancies ending before fetal viability.
e  Cases with major congenital fetal anomalies.

Study Procedure: Hospital records of all eligible
women diagnosed with gestational hypertension
during the study period were identified. Maternal
demographic details, antenatal history, clinical find-
ings, laboratory investigations, treatment received,
delivery details, and maternal and neonatal out-
comes were extracted. The collected data were re-
viewed for completeness, coded appropriately, and
entered a computerized database. Maternal and per-
inatal outcomes were subsequently analyzed to de-
termine the impact of gestational hypertension on
pregnancy outcomes.

Statistical Analysis: The data collected were
cleaned, coded, and entered Statistical Package for
Social Sciences (SPSS) version 24.0 for analysis.
Descriptive statistics were used to summarize mater-
nal characteristics and pregnancy outcomes. Contin-
uous variables were expressed as mean + standard
deviation, while categorical variables were pre-
sented as frequencies and percentages. Associations
between gestational hypertension and maternal or
perinatal outcomes were assessed using the Chi-
square test or Fisher’s exact test, as appropriate. Lo-
gistic regression analysis was performed to identify
factors associated with adverse maternal and perina-
tal outcomes. Results were expressed as Odds Ratios
(ORs) with 95% Confidence Intervals (Cls). A p-
value <0.05 was considered statistically significant”.

Result

Table 1 shows the distribution of maternal charac-
teristics among study participants. Prevalence of
women more than 30 years old was observed to be
higher in the GH group (42.2%) than in the normal
pregnancy group (25.7%) and this difference was
statistically significant, p = 0.04, suggesting that ma-
ternal age is a risk factor for GH. No difference in
the distribution of parity between the two groups
was seen (p = 0.87) and so the distribution of party
did not affect the occurrence of gestational hyper-
tension in this study. As for type of pregnancy, most
of the women in both groups were singleton cases
and there was no significant difference between the
groups (p =0.29). Likewise, there was no significant
association between the history of previous cesarean
section and gestational hypertension (p = 0.48). The
incidence of maternal co-morbidity was higher in
women with gestational hypertension (17.8%) than
in women with normal pregnancies (7.1%) and this
was found to be borderline significant (p = 0.05), in-
dicating that co-morbid conditions may play a role
in the occurrence of gestational hypertension.
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Table 1: Distribution of Maternal Characteristics

Maternal Characteristics | Total (N=115) | Normal Preg- | Gestational Hyperten- | p-value
nancy (n=70) sion (n=45)

Maternal Age
<30 years 78 (67.8%) 52 (74.3%) 26 (57.8%) 0.04
>30 years 37 (32.2%) 18 (25.7%) 19 (42.2%)
Parity
Primipara 65 (56.5%) 40 (57.1%) 25 (55.6%) 0.87
Multipara 50 (43.5%) 30 (42.9%) 20 (44.4%)
Type of Pregnancy
Singleton 108 (93.9%) 67 (95.7%) 41 (91.1%) 0.29
Multiple 7 (6.1%) 3 (4.3%) 4 (8.9%)
Previous Cesarean Section
No 98 (85.2%) 61 (87.1%) 37 (82.2%) 0.48
Yes 17 (14.8%) 9 (12.9%) 8 (17.8%)
Maternal Co-morbidity
No 102 (88.7%) 65 (92.9%) 37 (82.2%) 0.05
Yes 13 (11.3%) 5(7.1%) 8 (17.8%)

Table 2 shows the distribution of the outcome of
pregnancy for women experiencing a normal preg-
nancy compared with those having a pregnancy af-
fected by gestational hypertension. The women with
a gestational hypertension had significantly more
cesarean sections (51.1%) than women with normal
pregnancies (28.6%) (p = 0.01). This means that
women with gestational hypertension are at higher
risk of having an operative delivery. The percentage
of low birth weight (<2500 g) was higher among

women with gestational hypertension (22.2%) than
the women with normal pregnancy (14.3%) but this
difference was not statistically significant (p = 0.24).
Similarly, there appeared to be a trend for pre-term
birth in the gestational hypertension group (22.2%)
versus the normal group (12.9%), but this was not
significant (p = 0.18). The results of this study indi-
cate that gestational hypertension adds to the risk of
poor perinatal outcomes, but our results were not
significant.

Table 2: Distribution of Pregnancy Qutcomes
Pregnancy Out- | Total (N=115) Normal Pregnancy | Gestational Hypertension | p-value
comes (n=70) (n=45)
Mode of Delivery
Vaginal 72 (62.6%) 50 (71.4%) 22 (48.9%) 0.01
Cesarean Section 43 (37.4%) 20 (28.6%) 23 (51.1%)
Birth Weight
>2500 g 95 (82.6%) 60 (85.7%) 35 (77.8%) 0.24
<2500 g 20 (17.4%) 10 (14.3%) 10 (22.2%)
Preterm Birth
No 96 (83.5%) 61 (87.1%) 35 (77.8%) 0.18
Yes 19 (16.5%) 9 (12.9%) 10 (22.2%)

Table 3 shows the crude odds ratio (COR) for preg-
nancy outcomes associated with gestational hyper-
tension. The odds of cesarean section were 2.60
times greater for women with GH than for women
with normal pregnancies and the relationship was
statistically significant (p = 0.01). This suggests that
there is a close association between gestational hy-
pertension and a higher rate of cesarean delivery.
The odds of delivering low birth weight babies were

1.70 times higher among women with gestational
hypertension; however, this association was not sta-
tistically significant (p = 0.25). Likewise, the risk of
preterm delivery was 1.90 times elevated in the ges-
tational hypertension group (but again this was not
statistically significant; p = 0.17). The results indi-
cate that there is a higher risk of adverse fetal out-
comes but are not sufficiently convincing to estab-
lish a strong link.

Table 3: Crude Odds Ratio (COR) for Pregnancy Qutcomes
Qutcome COR 95% CI p-value
Cesarean Section 2.6 1.20 - 5.65 0.01
Low Birth Weight 1.7 0.65 -4.20 0.25
Preterm Birth 1.9 0.75 -4.80 0.17
Prajapati et al. International Journal of Pharmaceutical Quality Assurance
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Table 4 presents the adjusted odds ratio (AOR) after
controlling for potential confounding factors such as
maternal age, parity, previous cesarean section, and
maternal co-morbidities. This remained a significant
association (p = 0.02) after adjusting for other fac-
tors, with women with gestational hypertension be-
ing 2.45 times more likely to have a cesarean section
than women with normal pregnancies. This is the

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

first study to establish that gestations hypertension
is an independent risk for cesarean delivery. After
adjustment, the association between gestational hy-
pertension and low birth weight (AOR = 1.50, p =
0.39) and preterm birth (AOR = 1.75, p = 0.24) were
not statistically significant. These risks observed for
these outcomes might be affected by other con-
founding factors besides gestational hypertension.

Table 4: Adjusted Odds Ratio (AOR) for Pregnancy Qutcomes
Outcome AOR 95% CI p-value
Cesarean Section 245 1.10-5.40 0.02
Low Birth Weight 1.5 0.58 —3.95 0.39
Preterm Birth 1.75 0.68 —4.50 0.24
Discussion ternal age as an independent risk factor for gesta-

In the present study, adverse maternal and perinatal
outcomes, including cesarean section, low birth
weight, and preterm birth, were more common
among pregnancies complicated by gestational hy-
pertension than among normotensive pregnancies.
Women with gestational hypertension had a signifi-
cantly higher cesarean section rate (51.1%) com-
pared with normotensive women (28.6%) (p=0.01).
After adjustment for confounding factors, women
with gestational hypertension were 2.45 times more
likely to undergo cesarean delivery than women
with normal pregnancies. These findings are con-
sistent with previous studies demonstrating an in-
creased likelihood of operative delivery in hyperten-
sive disorders of pregnancy. Shen et al. (2017) [11]
reported that women with gestational hypertension
were almost twice as likely to undergo cesarean sec-
tion (OR = 1.89). Similarly, Sachan et al. (2013) ob-
served a higher rate of cesarean delivery among hy-
pertensive pregnant women in the North Indian pop-
ulation, further supporting the association between
gestational hypertension and operative delivery.

The increased cesarean section rate observed in our
study may be attributed to concerns regarding ma-
ternal and fetal complications associated with gesta-
tional hypertension, prompting early obstetric inter-
vention and delivery. These findings are in agree-
ment with Sibai (2003), who emphasized that timely
delivery is often necessary in hypertensive pregnan-
cies to prevent maternal and fetal complications.
Furthermore, obstetricians frequently prefer cesar-
ean delivery in such cases to reduce the risk of fetal
distress, placental insufficiency, and other obstetric
complications [12].

Regarding maternal characteristics, women aged
more than 30 years constituted a significantly higher
proportion in the gestational hypertension group
(42.2%) compared with the normotensive group
(25.7%) (p = 0.04). This finding supports previous
evidence identifying advanced maternal age as an
important risk factor for hypertensive disorders of
pregnancy. Steegers et al. (2010) also reported ma-
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tional hypertension and preeclampsia. However,
some studies, such as Lamminpéi et al. (2012), have
reported variations in this association, possibly due
to demographic, ethnic, and population-specific dif-
ferences [5,13].

With respect to neonatal outcomes, women with
gestational hypertension had a higher incidence of
low birth weight infants (22.2%) than women with
normotensive pregnancies (14.3%); however, this
difference was not statistically significant (p = 0.24).
Similar findings were reported by Xiong et al.
(2002), who found no significant difference in birth
weight between hypertensive and normotensive
pregnancies at term. Likewise, Browne et al. (2015)
reported no clear association between gestational
hypertension and low birth weight in low-resource
settings. In contrast, Adu-Bonsaffoh et al. (2017)
observed a significantly higher incidence of low
birth weight among women with hypertensive disor-
ders of pregnancy. Such variations across studies
may be explained by differences in study popula-
tions, maternal nutritional status, quality of antenatal
care, and healthcare accessibility [14].

Similarly, women with gestational hypertension ex-
perienced a higher incidence of preterm labour
(22.2%) than women with normal pregnancies
(12.9%), although the difference did not reach sta-
tistical significance (p = 0.18). These findings are
comparable to those reported by Berhe et al. (2020),
who demonstrated that gestational hypertension in-
creases the risk of preterm delivery, although the as-
sociation is less pronounced than that observed with
preeclampsia. Mol et al. (2016) further suggested
that medically indicated preterm delivery contrib-
utes substantially to the increased rate of preterm
birth among women with hypertensive disorders.
Conversely, several studies have reported statisti-
cally significant associations between gestational
hypertension and preterm birth, which may reflect
differences in disease severity, timing of diagnosis,
and clinical management strategies [15].
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Several factors may explain the absence of statisti-
cally significant associations between gestational
hypertension and adverse fetal outcomes, such as
low birth weight and preterm birth, in the present
study. First, gestational hypertension is generally
less severe than preeclampsia and is associated with
relatively mild placental dysfunction. Second, ad-
verse outcomes may have been minimized because
gestational hypertension was diagnosed early and
managed appropriately through timely antenatal
care and appropriate obstetric interventions. In addi-
tion, unmeasured confounding factors, including
maternal nutritional status, pre-pregnancy body
mass index, socioeconomic status, and other envi-
ronmental or healthcare-related factors, may also
have influenced these outcomes [16].

Overall, the findings of the present study support ex-
isting evidence that gestational hypertension is asso-
ciated with increased maternal morbidity, particu-
larly a higher likelihood of cesarean delivery, while
its impact on perinatal outcomes appears to be less
pronounced than that observed in more severe hy-
pertensive disorders, such as preeclampsia. Differ-
ences in findings across studies emphasize the im-
portance of generating region-specific epidemiolog-
ical evidence, as variations in healthcare systems,
patient characteristics, clinical practices, and re-
source availability may substantially influence ma-
ternal and neonatal outcomes.

In conclusion, the present study highlights the im-
portance of early diagnosis, regular antenatal sur-
veillance, and evidence-based management of
women with gestational hypertension to minimize
maternal and perinatal complications. Strengthening
antenatal care services and ensuring timely clinical
intervention may contribute significantly to improv-
ing pregnancy outcomes among women affected by
gestational hypertension.

Conclusion

In conclusion, the present study highlights that ges-
tational hypertension is an important contributor to
adverse maternal and perinatal outcomes, although
its severity is comparatively less than preeclampsia.
Results showed that women with gestational hyper-
tension had a significantly higher rate of cesarean
section (51.1%) than those of normotensive preg-
nancies, suggesting that women with GH are more
likely to have a cesarean section. The prevalence of
low birth weight (22.2%) and preterm birth (22.2%)
was similarly greater in pregnancies complicated by
hypertension, but none of these comparisons
reached statistical significance, indicating that ges-
tational hypertension might not be severely associ-
ated with poor fetal outcomes. The maternal factors
of advanced age and co-morbidities were shown to
be more common in the affected women and there-
fore could be a risk factor for developing gestational
hypertension. The overall conclusion of the study is
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that although the condition of gestational hyperten-
sion is not as severe as pre-eclampsia, it still carries
significant risks and must be monitored, diagnosed
early and treated promptly. Improving antenatal care
services and risk stratification at tertiary care hospi-
tals such as Ananya college of medicine & research,
Gandhinagar, can significantly help in reducing ma-
ternal and neonatal complications and improving the
pregnancy outcome.
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