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Abstract

Background Hypertensive disorders of pregnancy (HDP) are major contributors to maternal and neonatal mortality,
particularly in low-resource settings. Pregnancy-induced hypertension accounted for 16% of maternal deaths in
2016, ranking as the second leading cause of maternal mortality in Sierra Leone. The country faces challenges of
HDP management due to limited primary healthcare resources. This study investigated the admission patterns and
outcomes of HDP at the Princess Christian Maternity Hospital (PCMH) in Freetown, Sierra Leone.

Methods A retrospective cross-sectional study was conducted, reviewing medical records of 572 pregnant women
admitted with HDP at PCMH from January to December 2022. Hypertensive patients were classified according to
established criteria for hypertensive pregnancy. Maternal and neonatal outcomes were categorised as favourable and
unfavourable outcomes based on set criteria. The Chi-square Test and Fisher's exact test were performed to determine
the association between admission patterns/management with maternal and neonatal outcomes using Statistical
Package for Social Sciences version 27.

Results Out of the 572 HDP patients admitted cases reviewed, preeclampsia was the most common type of HDP
446 (78%). The majority of admissions occurred in the third trimester (95.6%) with common presenting symptoms
including headache 64 (11.2%) and oedema 45 (7.9%). Most patients were treated with antihypertensive medications
547 (96%), predominantly combinations of two or more antihypertensive drugs 435 (76.0%). Maternal outcomes were
favourable in 488 (85.3%), while neonatal outcomes were favourable in 396(69.2%). Gestational age on admission
(p<0.001), prolonged hospitalisation > 7 days (p <0.001), and elevated diastolic BP (p <0.001) significantly predicted
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adverse neonatal outcomes, while gestational age on admission (p <0.001) and prolonged hospitalisation > 7 days
(p<0.001) were significantly associated with maternal outcome.

Conclusion This study underscores the substantial burden of hypertensive disorders of pregnancy in Sierra Leone,
with preeclampsia as the most common presentation, largely diagnosed in the third trimester. Despite favourable
maternal outcomes, neonatal outcomes remain suboptimal. These findings underscore the need for improved
antenatal screening, enhanced neonatal care, and adoption of predictive tools to support early detection and
targeted intervention, particularly among younger, previously overlooked at-risk populations.
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Background

Hypertensive disorders of pregnancy (HDP) remain a sig-
nificant global health challenge, particularly in low- and
middle-income countries (LMICs) where more than 90%
of HDP-related deaths occur [1-3]. It has been estimated
that about 10% of pregnancies globally are affected by
HDDP, of which gestational hypertension and preeclamp-
sia are the most reported types [4]. According to the
World Health Organisation, HDP accounts for about 14%
of all maternal deaths worldwide [5]. About 1 in every 10
maternal deaths in Africa is related to HDP, with 5.6%
and 2.9% of pregnancies complicated by preeclampsia
and eclampsia, respectively [6].

Sierra Leone has one of the highest maternal mortal-
ity rates in the world, with about 1120 maternal deaths
in 100,000 live births in 2017 [6]. According to the World
Bank, the current maternal mortality rate of Sierra Leone
as per the 2023 report is about 354 maternal deaths in
100,000 live births [7]. This reduction in maternal mortal-
ity rate is a milestone success of the Reproductive, Mater-
nal, Newborn, Child and Adolescent Health (RMNCAH)
strategy 2017-2021 achieved by the country’s national
healthcare system [8]. However, HDP among many other
related factors still contributes to the high mortality rate
in Sierra Leone.

The Princess Christian Maternity Hospital in Freetown,
Sierra Leone, serves as a key healthcare facility for mater-
nal and child health in the region. While previous stud-
ies in Sierra Leone have explored risk factors for HDP [6],
limited data exist on maternal and neonatal outcomes of
HDP. Studies in other LMICs report significant associa-
tions between HDP severity and adverse outcomes like
cesarean section rates, preterm birth, low birth weight,
and neonatal mortality [9-11]. Our current study aimed
to provide valuable information on admission patterns,
management and outcomes of admission. Our study also
identified the key admission patterns and management
factors influencing the outcome of admitted cases. The
result of our study provides evidence that policymakers
can use to understand the burden of HDP on maternal
and neonatal health in Sierra Leone and identify the gaps
in the management of HDP at the PCMH. The study
will also contribute to the existing knowledge on HDP

in low-resource settings and inform the development of
context-specific interventions and policies to address this
important public health problem.

Methods

Study design, setting and period

This study used a retrospective cross-sectional study
design to review cases of patients who were admitted
with HDP between January 2022 to December 2022. This
study was conducted at the Princess Christian Maternity
Hospital in Freetown, Sierra Leone. PCMH serves as the
primary referral maternity hospital for the country and
also functions as a teaching hospital for the University of
Sierra Leone, located in Freetown. Ward 2 is the primary
ward for admission of all cases related to hypertension in
pregnancy. The selection of this study site is due to the
primary role it offers in obstetric and neonatal care ser-
vices as the main referral hospital in Sierra Leone.

Criteria for classification of hypertensive disorders of
pregnancy

Pregnancy-induced hypertension is characterised by a
systolic blood pressure of 140 mmHg or higher and/or a
diastolic blood pressure of 90 mmHg or higher, typically
confirmed with two measurements taken at least four
hours apart [12]. Normotensive women have a systolic
blood pressure of <140 mmHg and a diastolic blood pres-
sure of <90 mmHg. The following criteria from National
Protocols and Guidelines for Emergency Obstetrics used
at the hospital and Newborn Care and various other lit-
erature were used to classify HDP [13].

Chronic hypertension: A hypertension diagnosed
before the occurrence of pregnancy or before 20 weeks of
gestation [14].

Pre-eclampsia: Preeclampsia is diagnosed as a new
onset of hypertension with blood pressure=140/90
mmHg on two occasions at least four hours apart after 20
weeks of gestation, along with any of the following signs
and symptoms (significant proteinuria of at least+2,
headache, visual changes, or swelling in hands or face) [6,
14].

Eclampsia: Eclampsia is defined by the complication of
preeclampsia with the occurrence of generalised seizures
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and can be diagnosed without elevated blood pressure
and proteinuria if other conditions are ruled out as differ-
ential diagnoses, such as epilepsy, cerebral malaria, men-
ingitis, or hypoglycemia [6, 14].

Preeclampsia superimposed on chronic hyper-
tension: Chronic hypertension with a characteristic of
preeclampsia.

Gestational hypertension: New hypertension pre-
senting after 20 weeks of gestation without significant
proteinuria.

Study population, sample size, criteria for inclusion
Medical records of patients with HDP who had been
admitted to ward 2 of PCMH from January 2022 to
December 2022 were considered and reviewed. A total of
572 patient records were carefully selected without any
order to reduce the risk of selection bias.

Patients with hypertensive disorders of pregnancy who
were not admitted to the hospital or admitted patients
with HDP but no pregnancy outcome recorded or incom-
plete records were excluded from the study.

Data collection

A data collection tool was developed from existing litera-
ture and modified to fit the objectives of the study [6, 15].
The tool consisted of three sections to fit the objectives of
the study: patient sociodemographic, admission pattern
and management of hypertensive disorders of pregnancy,
maternal and neonatal outcomes of the hypertensive dis-
orders of pregnancy. Three data collectors were trained
to carry out the data collection process.

Table 1 Sociodemographic distribution of the participants

Variables Options Frequency Per-
(n=572) cent-

age

(%)

Maternal age <20 86 15.0
20-35 437 764

>35 49 8.6

Marital status Married 481 84.1
Unmarried 91 15.9

Residential area Urban resident 389 68.0
Rural resident 183 320

Occupation of the  Trader 296 517
mother Housewife 226 395
Employed 40 7.0

Not stated 10 1.7

Gravidity Primigravida 232 40.6
Multigravida 340 594

Parity Nulliparous 236 413
Primiparous 131 229

Multiparous 205 358
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Data analysis

Descriptive statistics were used to analyse the data using
the Statistical Package for Social Sciences (SPSS) ver-
sion 27. The dependent variables, maternal and neonatal
outcomes, were categorised as favourable or unfavour-
able as done in a similar study conducted in North West
Ethiopia [16]. Maternal outcomes were categorised as
favourable if the mother experienced no post-delivery
complications and was discharged home alive. Unfavour-
able maternal outcomes included cases that led to death,
admission due to complications such as stroke, blindness,
wound sepsis, or referral. Similarly, neonatal outcomes
were considered favourable if the newborn was alive, had
no complications, and was discharged home. Unfavour-
able neonatal outcomes included cases of birth asphyxia,
stillbirth, abortion, admission due to complications, or
referral. Based on data fitness, the Chi-Square test and
Fischer’s exact test (when Chi-square assumptions were
not met) were used to determine the association between
the admission and management factors and the maternal
and neonatal outcomes of hypertensive pregnancy when
the P-value is less than 0.05.

Results

Sociodemographic distribution of the participants

As shown in Table 1, most of the hypertensive patients
admitted were aged 20—35 years 437(76.4%) with a mean
age of 25.9 years. The majority of the patients were mar-
ried (84.1%) and had been pregnant more than once
(59.4%).

Admission pattern and management of patients with HDP
Preeclampsia was the most common type of hyperten-
sive disorder admitted 446(78%) and most of the cases
admitted were in their third trimester 547(95.6%), at an
average gestational age of 35.64 weeks SD (+4.31). The
most common symptoms patients presented with include
headache 64 (11.2%), oedema 45(7.9%) and epigastric
pain 32 (5.6%). Most of the cases were admitted for less
than 7 days 449 (78.5%), and the patients were given anti-
hypertensive medications 549 (96.0%) for which 76.0%
were a combination of two or more antihypertensives.
See Table 2 for detailed information.

Maternal and neonatal outcomes of the hypertensive
pregnancy

Figure 1 reveals the maternal and neonatal outcomes of
hypertensive disorders of pregnancy. The outcomes of
the maternal and neonatal cases found to be favourable
were 488 (85.30%) and 396 (69.20%) respectively.
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Table 2 Admission pattern and management of patients with

HDP
Variables Options Fre- Per-
quency cent-
(n=572) age
(%)
Type of HDP Preeclampsia 446 780
Eclampsia 101 17.7
Preeclampsia superimposed 12 2.1
on chronic hypertension
Gestational hypertension 11 1.9
Chronic hypertension 2 03
Gestation age on Second trimester 25 44
admission Third trimester 547 956
Systolic blood pres- <140 49 86
sure on admission  140-159 242 403
160-179 178 311
>180 103 18.0
Diastolic blood <80 17 30
pressure on 80-89 37 6.5
admission 90-119 369 645
>120 149 26.0
Clinical Headache 64 11.2
presentation Oedema 45 7.9
Dizziness 27 4.7
Loss of consciousness 13 2.3
Epigastric pain 32 5.6
Duration of <7 days 449 785
admission >7 days 123 215
Patient on Yes 549 96.0
antihypertensive No 23 4.0
Type of antihyper-  Nifedipine 76 133
tensive given Methyldopa (Aldomet) 33 538
Labetalol 2 0.3
Hydralazine 3 0.5
Combination of two or more 435 76.0
antihypertensives
No antihypertensive 23 40
Magnesium sul- Yes 498 87.1
phate given No 74 12.9

Admission and management factors associated with
maternal and neonatal outcomes of hypertensive
pregnancies

Table 3 provides detailed information about the admis-
sion and management factors associated with maternal
and neonatal outcomes of hypertensive pregnancy cases.
Gestational age on admission and duration of admission
were found to be statistically significant with maternal
outcomes. While Gestational age on admission, diastolic
blood pressure on admission and duration of admission
were found to be significant with neonatal outcome.
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Discussion

Our current study has provided insights into admitted
cases of hypertensive disorders of pregnancy in Sierra
Leone, revealing a substantial burden of preeclampsia,
with the vast majority of admissions occurring in the
third trimester at an average gestational age of 35.64
weeks (+4.31). While maternal outcomes were largely
favourable, neonatal outcomes were significantly less,
underscoring a crucial area for intervention. Impor-
tantly, gestational age at admission, prolonged hospitali-
sation (>7 days), and elevated diastolic blood pressure
were identified as key factors significantly associated
with adverse neonatal outcomes, while gestational age
and prolonged hospitalisation also significantly impacted
maternal outcomes.

The high number of hypertensive disorders among
young and nulliparous women in our study suggests a
shifting epidemiological profile where hypertensive preg-
nancy is no longer limited to older or high-parity women.
The increasing prevalence of hypertension among
younger and reproductively active individuals may be
influenced by behavioural lifestyle choices, urbanisation,
and environmental stressors [17, 18]. This complements
our findings, as most patients in the study were urban-
based traders with prolonged stationary work patterns.

Preeclampsia and eclampsia emerged as the most com-
mon hypertensive disorders, similar to the observations
made from studies conducted in Nnewi, Nigeria and in
Northern India [19, 20]. However, this rate of admitted
cases of preeclampsia and eclampsia in our study is quite
alarming as it is considerably higher than reports from
previous studies done in Nigeria, Ghana, Ethiopia, Paki-
stan, and the United States [21-24]. The majority of cases
were admitted during the third trimester, consistent with
the typical onset of hypertensive disorders of pregnancy,
which commonly manifest at this stage due to peak car-
diovascular and placental demands, increased plasma
volume, and elevated vascular resistance [25, 26]. The
predominance of late-term admissions raises concerns
about the effectiveness of antenatal screening programs
in Sierra Leone, suggesting a need for earlier and more
rigorous monitoring to mitigate disease progression.

The study revealed a high rate of antihypertensive use,
primarily combination therapy, reflecting adherence to
the Sierra Leone Standard Treatment Guidelines (2021),
which recommend the use of two agents from different
classes for managing severe hypertension in pregnancy.
Where monotherapy is indicated, methyldopa or nife-
dipine retard is preferred. A similar study in Sierra Leone
reported the exclusive use of methyldopa, demonstrating
compliance with national protocols and possibly contrib-
uting to the favourable maternal outcomes observed [27].
Furthermore, the administration of magnesium sulfate to
87.1% of patients reflects adherence to practice protocols
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Fig. 1 Maternal and Neonatal outcomes of the hypertensive pregnancy

aimed at preventing eclamptic seizures, which is a signifi-
cant concern in managing HDP. However, the reliance on
pharmacological interventions indicates the need for a
stronger emphasis on preventive public health measures,
including lifestyle modifications, nutritional interven-
tions, and early risk factor assessment that complement
clinical management and improve maternal outcomes
[28, 29].

Maternal and neonatal outcomes were generally
favourable, with 85.3% and 69.2% positive outcomes,
respectively. However, the disparity between mater-
nal and neonatal outcomes suggests that while medical
interventions often succeed in stabilising mothers, fetal
or neonatal well-being may remain compromised. This
underscores the need for improved neonatal care, includ-
ing enhanced access to neonatal intensive care units,
better fetal monitoring during pregnancy, and implemen-
tation of strategies to reduce the risk of adverse birth out-
comes [26]. Although the rate of unfavourable neonatal
outcomes in our study was lower than that reported in
northwest Ethiopia (46.5%) [16], it remains concerning
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and below the targets set by Sustainable Development
Goal 3. Progress toward reducing maternal mortality to
fewer than 70 per 100,000 live births by 2030 has been
slow, particularly in low-resource settings like Sierra
Leone, where systemic gaps persist [2, 30].

Gestational age on admission and duration of admis-
sion were found to be a common factor significantly
associated with both maternal and neonatal outcomes in
our current study, underscoring the importance of early
detection and prompt management of hypertensive dis-
orders in pregnancy before their progression. Another
significant factor was prolonged patients’ admission>7
days, which is a reflection of more severe cases or com-
plications, necessitating extended care and monitoring
duration. Diastolic blood pressure on admission was only
found to be significantly associated with neonatal out-
comes in our study. It is worth noting that early detec-
tion of elevated diastolic blood pressure can prompt
timely interventions and closer fetal monitoring, which
can mitigate risks to the newborn [31]. Healthcare pro-
viders should prioritise the assessment of diastolic blood
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Table 3 Admission and management factors associated with maternal and neonatal outcomes of hypertensive pregnancies

Variables Maternal outcome Neonatal outcome
Favourable Unfavorable p value Favourable Unfavourable p
outcome (%) outcome (%) outcome (%) outcome (%) value

Type of HDP 0.762° 0.553°
Preeclampsia 843 15.7 70.0 30.0

Eclampsia 86.2 14.8 64.4 356

Preeclampsia superimposed on chronic 91.7 83 83.3 16.7

hypertension

Gestational hypertension 100 0.0 727 273

Chronic hypertension 100 0.0 50.0 50.0

Gestational age on admission <0.001° <0.001
Second trimester 56.0 44.0 120 88.0

Third trimester 86.7 133 71.8 282

Systolic blood pressure on admission 0.849 0.106
< 140 816 184 776 224

140-159 86.4 136 715 285

160-179 854 14.6 69.1 309

180 and above 84.5 15.5 60.2 39.8

Diastolic blood pressure on admission 0.090 <0.001
<80 76.5 235 588 412

80-89 89.2 10.28 757 24.3

90-119 87.5 12.5 75.1 249

120 and above 799 20.1 544 45.6

Duration of admission <0.001 <0.001
<7 days 89.8 10.2 753 24.7

> 7 days 69.1 309 47.2 52.8

Patient on antihypertensive 0.708 0.619
Yes 854 14.6 69.0 310

No 826 174 739 26.1

Magnesium sulphate given 0.270 0.198
Yes 859 141 68.3 31.7

No 81.1 189 75.7 24.3

Bold values indicate statistically significant p-values (p <0.05). P® = P value computed by Fisher’s exact when expected cell >20%

pressure as part of routine prenatal care for women
with hypertensive disorders to ensure better neonatal
outcomes.

Interestingly, neither antihypertensive therapy nor
magnesium sulfate administration showed a statistically
significant direct association with outcomes, suggest-
ing that pharmacologic management alone may not be
sufficient to ensure optimal results. This implies a need
for comprehensive care approaches, including early risk
stratification, community-based screening, patient edu-
cation, and strengthened health system referral pathways.
Predictive algorithms incorporating maternal history and
biomarkers, as suggested by O’Gorman Neil et al. [32],
could further enhance early detection and treatment care
plans.

Limitations

While retrospective studies can provide valuable insights,
they are subject to some biases such as selection bias
and recall bias, which may affect the quality of the data

collected. Moreover, the study’s findings are specific to
only admitted cases at the Princess Christian Maternity
Hospital in Freetown, Sierra Leone, which may limit the
generalizability of the results to other settings or popula-
tions. Also, due to the cross-sectional study design, cau-
sality cannot be inferred.

Conclusion
This study underscores the high burden of HDP in Sierra
Leone, with preeclampsia being the most prevalent form,
predominantly diagnosed in the third trimester. While
current management strategies—primarily antihyper-
tensive combination therapy and magnesium sulfate—
yield favourable maternal outcomes, neonatal outcomes
remain suboptimal. Key factors associated with adverse
outcomes included late gestational age at admission,
prolonged hospitalisation, and elevated diastolic blood
pressure.

The study highlights the need for enhanced antenatal
screening to facilitate early detection and intervention,
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strengthened neonatal care to bridge the gap between
maternal and perinatal survival, and the adoption of
novel predictive tools, such as integrated maternal his-
tory and biomarker-based risk assessment. There is also
a need to expand hypertension screening beyond the
high-risk groups traditionally identified, incorporating
younger women in targeted prevention efforts. Address-
ing these determinants is essential to mitigating the
impact of hypertensive disorders on maternal and neona-
tal health.
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