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INTRODUCTION

Hypertensive disorders of pregnancy affect nearly 10% of
pregnancies (Ananth et al., 2013) and are defined by the
International Society for the Study of Hypertension in
Pregnancy (ISSHP) as new-onset hypertension (systolic

Abstract

Hypertensive disorders in pregnancy, especially preeclampsia, affect 2-8%
of pregnancies globally. Risk factors include prior hypertension, chronic
conditions, advanced maternal age, obesity, infections and assisted
reproduction. Poor placental development underlies preeclampsia
pathogenesis, contributing to significant maternal and foetal risks. This
study was conducted to determine the prevalence of preeclampsia and
associated risk factors (family history, age, hypertension, diabetes, etc.),
and to investigate its foetal and maternal outcomes. A Ionqitudinal study
was conducted at Al Basra Hospital (1% of September 2024-1° of Sept 2025).
Preeclampsia prevalence, risk factors and outcomes were investigated.
Pregnant women diagnosed with preeclampsia, excluding those with
chronic conditions or extreme ages were included. Data collected covered
socio-demographic, obstetric and medical history, but also family history of
hypertension during pregnancy. The study included 75 women with a mean
age of 33.2 years; most lived in urban areas and were housewives. Over half
had regular antenatal care, and 46.7% had prior hypertension. Non-severe
preeclampsia was more common (81.3%). Severe preeclampsia was
significantly associated with lower gestational age at delivery, higher rates
of eclampsia, emergency Caesarean sections, postpartum haemorrhage,
lower birth weights, increased neonatal deaths, as well as more neonatal
intensive care unit admissions, indicating worse maternal and foetal
outcomes, compared to non-severe preeclampsia cases. Severe
preeclampsia increases maternal and neonatal complications, including
preterm delivery and neonatal intensive care unit admissions. Major risk
factors include obesity, primigravidity, irregular antenatal care and prior
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outcomes,

2140 mmHg or diastolic 290 mmHg) after 20 weeks of
gestation (Brown et al.,, 2018). They include chronic
hypertension, gestational hypertension, and pre-
eclampsia, which may also develop as a complication
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superimposed on chronic hypertension. These conditions
significantly impact maternal and foetal health both during
and beyond pregnancy (Fox et al., 2019).

The pathogenesis of preeclampsia involves abnormal
placental vasculature development, particularly impaired
spiral artery remodelling, leading to placental
hypoperfusion, hypoxia and oxidative stress. These
changes result in the release of anti-angiogenic factors
into maternal circulation, triggering systemic endothelial
dysfunction and the clinical features of preeclampsia
(Preeclampsia: Clinical features and diagnosis. [cited
2024 Dec 1].

Globally, preeclampsia affects 2—-8% of pregnancies,
with incidence influenced by healthcare access and
maternal risk profiles. In developed countries, it accounts
for 2-5% of pregnancies, with better prenatal care aiding
early detection (Say et al., 2014; Kovacheva et al., 2024).
In developing regions, prevalence is higher (4-8%) and
contributes substantially to maternal mortality due to late
diagnosis and inadequate treatment.  Overall,
preeclampsia and related hypertensive disorders are
responsible for 10-15% of direct maternal deaths
worldwide (Mayrink and Reis, 2024).

According to NICE guidelines (2019), women with a
history of preeclampsia, chronic kidney disease,
autoimmune disorders, diabetesand chronic hypertension
are at high risk (National Guideline Alliance (UK)
Hypertension in Pregnancy: Diagnosis and Management
(NG133) [(cited 2024 Dec. 1)]. Moderate risk factors
include nulliparity, maternal age =40 years, BMI =35
kg/m2 (2), family history of preeclampsia, multiple
pregnancy or inter-pregnancy interval >10 years (National
Guideline Alliance (UK) Hypertension in Pregnancy:
Diagnosis and Management (NG133) [(cited 2024 Dec.
1)]. Additional risks include elevated mean arterial blood
pressure before 15 weeks (North et al., et al., 2011),
polycystic ovarian syndrome (Bahri Khomami et al.,,
2019), sleep-disordered breathing and infections such as
periodontal disease, urinary tract infection and
Helicobacter pylori (Bellos et al., 2018; Nourollahpour et
al., 2019). Use of oocyte donation in assisted
reproduction also carries higher risk compared with IVF
or natural conception (Blazquez et al., 2016).

Preeclampsia is diagnosed after 20 weeks of
gestation, when hypertension is accompanied by new
proteinuria, maternal organ dysfunction (renal, hepatic,
neurological or haematological), or utero-placental
dysfunction. It may present intra-partum or post-partum,
and can also occur as super-imposed preeclampsia in
women with chronic hypertension (Brown et al., 2018).
Eclampsia, defined by seizures, is a severe complication
(National Guideline Alliance (UK) Hypertension in
Pregnancy: Diagnosis and Management (NG133) [(cited
2024 Dec. 1)].

Diagnostic criteria include confirmed hypertension plus
at least one complication: proteinuria (spot urine P:Cr =230
mg/mmol or A:Cr = 8 mg/mmol), renal impairment

(creatinine 290 pmol/L), hepatic involvement (raised
transaminases + pain), neurological symptoms
(eclampsia, stroke, visual disturbances), haematological
abnormalities (thrombocytopenia, DIC, haemolysis) or
utero-placental dysfunction such as growth restriction,
abnormal Doppler or still-birth (Brown et al., 2018).

Management focuses on maternal stabilization and
optimizing delivery timing. As preeclampsia accounts for
20-30% of pre-term births, interventions aim to minimize
prematurity-related complications. Antenatal cortico-
steroids improve foetal lung maturity, particularly between
26-34 weeks (Roberts et al.,, 2017; Porto et al., 2011),
though some benefit may extend beyond 34 weeks and
even at elective caesarean after 37 weeks (Saccone and
Berghella, 2016). Risks such as altered off-spring
vascular and glucose metabolism must be weighed
carefully (Kelly et al., 2012). Magnesium sulphate is used
for seizure prophylaxis and foetal neuro-protection, with
strong evidence supporting its role in reducing cerebral
palsy risk (National Guideline Alliance (UK) Hypertension
in Pregnancy: Diagnosis and Management (NG133)
[(cited 2024 Dec. 1)]; Doyle et al., 2009). Delivery
remains the only definitive cure, and timing must balance
maternal condition with foetal maturity (National
Guideline Alliance (UK) Hypertension in Pregnancy:
Diagnosis and Management (NG133) [(cited 2024 Dec.
1)].

Preeclampsia is a major cause of hypertension in
pregnancy and increases the risk of stroke, heart failure
and eclampsia (19, 20). Multi-organ dysfunction may
develop, including HELLP syndrome (The dangers of
preeclampsia: Every mom-to-be should be aware
[Internet]. Bangkokhospital.com. [cited 2024 Dec 1].
Placental abruption is a life-threatening complication for
both mother and foetus (Mikuscheva et al., 2021). Post-
partum, affected women have higher risks of chronic
hypertension, kidney disease, cardiovascular disease
and haemorrhage, emphasizing the importance of long-
term monitoring (Khosla et al.,, 2021; Madazli et al.,
2014).

Preeclampsia is a leading cause of medically indicated
pre-term delivery, exposing neonates to respiratory
distress, infections and neurodevelopmental disorders
(Backes et al., 2011). Intra-uterine growth restriction often
results in low birth weight with related complications
(Backes et al., 2011). Severe disease may cause still-
birth from placental insufficiency (Fox et al., 2019).
Furthermore, long-term risks for off-spring include
increased susceptibility  to hypertension and
cardiovascular disease in adulthood (Fox et al., 2019).

Timely recognition, close monitoring and appropriate
management significantly improve outcomes. However,
preeclampsia still contributes to up to 25% of maternal
deaths in some populations, including Caribbean, Latin
American, Asian and Black women, highlighting
persistent disparities (Gestational Hypertension and
Preeclampsia: ACOG Practice Bulletin, 2020).



This study was conducted to determine the prevalence of
preeclampsia and associated risk factors as family
history, age, hypertension and diabetes, and to
investigate its maternal and foetal outcomes.

METHODS

A longitudinal study was conducted at Al Basra Hospital
for Maternity and Children from the 1% of September
2024 to the 1% of September 2025. The aim was to
determine the prevalence of preeclampsia, explore-
associated risk factors such as family history, age,
hypertension and diabetes, but also to investigate
maternal and foetal outcomes.

The study included all pregnant women diagnosed
with preeclampsia during the study period, based on the
clinical criteria of blood pressure 2140/90 mmHg after 20
weeks of gestation, accompanied by proteinuria or other
systemic involvement. Exclusion criteria were multiple
gestations; women with pre-existing hypertension,
chronic kidney disease, Diabetes mellitus, hemoglobino-
pathy, primary aldosteronism, Cushing syndrome or
pheochromocytoma/paraganglioma; other secondary
causes of hypertension, as well as women younger than
15 years or older than 45 years.

Data were collected in the outpatient clinic using a
structured questionnaire. Socio-demographic variability
included age, educational level, occupation and
residency. Obstetric history covered gravidity, parity,
abortion, gestational age and history of hypertension in
previous pregnancies. Past medical history was reviewed
for autoimmune diseases, chronic kidney disease,
hypertension, Diabetes mellitus or endocrine causes of
hypertension. Surgical and drug histories were also
documented, along with family history of hypertension
during pregnancy.

All women underwent clinical examination, including
assessment of vital signs (blood pressure, heart rate,
respiratory rate and temperature). Blood pressure was
measured using a calibrated sphygmomanometer, with
hypertension defined as 2140/90 mmHg. Anthropometric
measurements of height, weight and body mass index
(BMI) were recorded. Proteinuria was screened by urine
dipstick: (+) for 30 mg/dL, (++) for 100 mg/dL and (+++)
for 300 mg/dL. Laboratory tests included complete blood
count, liver and renal function tests, coagulation profile,
and serum uric acid levels. Doppler ultrasound was
performed to evaluate placental and foetal circulation.

Women diagnosed with  preeclampsia were
categorized into severe and non-severe groups. Severe
preeclampsia was defined by blood pressure =2160/110
mmHg, proteinuria 2++ or 23 g on semi-quantitative
assessment, serum creatinine >100 mmol/L, thrombo-
cytopenia, markedly elevated liver transaminases (>50
IU/L), foetal growth restriction, clonus, papilledema, liver
tenderness, headache, visual disturbance, epigastric
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pain, oliguria and convulsions. Non-severe preeclampsia
included blood pressure <160/110 mmHg, proteinuria +
or ~1 g, normal creatinine, minimal liver enzyme elevation
and absence of severe features.

Each woman was followed-up until delivery, and the
mode of delivery (elective or emergency caesarean
section or vaginal delivery) was recorded. Neonatal
outcomes were also documented, including birth weight,
sex, placental weight, NICU admission and overall
survival.

Approval for the study was obtained from the Ethical
Committee of the College of Medicine, Basrah University
and the Basrah Health Directorate. Informed verbal
consent was obtained from all participants. Confidentiality
and privacy of data were maintained throughout the
study.

Data were analysed using SPSS version 26.
Categorical variables were expressed as frequencies and
percentages,and analysed with the Chi-square test;
Fisher's exact test was applied when expected counts
were fewer than five. Continuous variables were
presented as mean t standard deviation and compared
using independent-samples ttests. A p-value < 0.05 was
considered statistically significant.

RESULTS

The study included 75 women. Their mean age was 33.2
* 2.4 years, and 52% of them were between 20-29 years
old. Regarding their residency, 69.3% lived in an urban
area, 38.7% had a secondary education, and 85.3% were
housewives. These data are shown in Table 1.

Table 2 shows the pregnancy-related characteristics
of the participants. 57.3% of them had regular ANC visits.
The mean gestational age at presentation was 34.2
weeks. Concerning gravidity, 42.7% of the tested women
had 1-4 previous pregnancies, 46.7% had a history of
HTN in previous pregnancy, and 36.0% had a family
history of gestational HTN. Regarding gestational DM,
33.3% of women had positive history.

The clinical characteristics of the patients were
presented in Table 3. 50.7% of women were overweight,
and the mean BMI of participants was 29.91. The mean
systolic blood pressure was 160.8 mmHg, and the mean
diastolic blood pressure was 108.9 mmHg. According to
the diastolic and systolic BP, the women were divided
into women with severe and non-severe PE; 81.3% of
patients had a non-severe PE.

The maternal outcomes concerning PE severity were
presented in Table 4. The mean gestational age at
delivery was lower among women with severe PE in
comparison to those with non-severe PE (35.7 vs 37.5
weeks for both groups, respectively). The difference was
statistically significant in p = 0.037. Regarding the
development of eclampsia, 28.6% of women with severe
PE compared to 1.6% of women in the non-severe PE
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Table 1. The socio-demographic distribution of the participants

Variables No. %
Mean +SD 33.2+24

>20 6 8.0
Age 20-29 39 52.0
30-39 25 33.3

240 5 6.7
Residency Rural 23 30.7
Urban 52 69.3
llliterate 11 14.7
. primary 25 33.3
Educational level Secondary 59 38.7
Higher education 10 13.3
Occupation Housewives 64 85.3
Employed 11 14.7

Table 2. The pregnancy-related characteristics of the participants

Variables No. %
. Regular 43 57.3
ANC visits Irregular 32 42.7

Gestational age Mean + SD 34.2+29

Primigravida 31 41.3
Gravida 1-4 32 42.7
>5 16 16.0
History of HTN in previous pregnancy 35 46.7
Family history of HTN during pregnancy 27 36.0
Gestational DM 25 33.3

Table 3. The clinical characteristics of the patients

Variables No. %
Mean+ SD 29.91+£1.9
Normal 11 14.7
Bl Overweight 38 50.7
Obese 26 34.6
Blood pressure Systolic 160.8 + 10.32
Diastolic 108.9 +8.7
PE severity Severe PE 14 18.7
Non severe PE 61 813

Table 4. The association between PE severity and maternal outcome

Maternal outcome Se"f:rf 4PE Non :ﬁ‘gﬁre PE p-value
Gestational age at delivery (mean) 35.7 £#1.3 375419

Term 5(35.7) 50 (81.9) 0.037
Preterm 9 (64.3) 11 (18.1)

Eclampsia 4 (28.6) 1(1.6) 0.001
Mode of delivery

Emergency CS 11 (78.6) 18 (29.5)

Elective CS 3 (21.4) 21 (34.4) 0.006
Normal vaginal delivery 0(0.0) 22 (36.1)

Postpartum hemorrhage 4 (28.6) 2 (3.3) 0.001




Table 5. The association between PE Severity and fetal outcome
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Fetal outcome Severe PE Non-severe PE p-value
S 12 (85.7) 60 (98.4)
Baby fate (alive/died) 2 (14.3) 1(1.6) 0.027
Weight 21+0.8 3.4 +1.3 0.001
8 (57.1) 29 (47.6)
Sex 6 (42.9) 32 (52.5) 0.516
NICU admission 7 (50.0) 14 (22.9) 0.016

group, and this difference is statistically significant in
p=0.001. The mode of delivery also shows a statistically
significant difference between the two groups, as 78.6%
of women in the first group underwent emergency CS in
comparison to 29.5% of women in the second group, p
=0.006. Regarding PPH, 28.6% of the women with
severe PE and 3.3% of these in the second group had
post-partum hemorrhage, p =0.001.

The proportion of alive babies was significantly lower
in the severe preeclampsia (PE) group (85.7%)
compared to the non-severe PE group (98.4%). The p-
value (0.027) indicates a statistically significant
association between PE severity and baby survival. The
mean birth weight was significantly lower in the severe
PE group (2.1 £ 0.8 kg) compared to the non-severe PE
group (3.4 £ 1.3 kg). The p-value (0.001) confirms that
PE severity is significantly associated with lower birth
weight. The sex distribution (male/female) did not
significantly differ between the severe PE and non-severe
PE groups (p = 0.516). The percentage of NICU
admissions was significantly higher in the severe PE
group (50.0%) compared to the non-severe PE group
(22.9%). The p-value (0.016) indicates a significant
association, highlighting that severe PE is a risk factor for
adverse neonatal conditions, requiring intensive care.

DISCUSSION

Preeclampsia (PE) remains a leading cause of maternal
and perinatal morbidity and mortality worldwide,
particularly in low- and middle-income countries (Karrar
et al., 2025). This study aimed to investigate the clinical
severity of preeclampsia and its impact on maternal and
neonatal outcomes in a cohort of women admitted to Al-
Basrah Hospital for Maternity and Children. The rationale
behind this research is the high burden of preeclampsia
in Iraq, where regional epidemiological data are limited,
and early identification of high-risk cases can significantly
improve outcomes through timely intervention and
resource allocation. The majority of participants were
aged between 20-29 years (52%) and 30-39 years
(33.3%), with a mean age of 33.2 years. This distribution
aligns with the typical reproductive age range and is
consistent with previous studies reporting the highest
incidence of preeclampsia among women in their 20s and

30s as reported by Sheen et al. (2020). Most participants
resided in urban areas (69.3%) and were housewives
(85.3%), reflecting the local population socio-demo-
graphic profile (Sheen et al., 2020). Interestingly, 48% of
participants had only primary or no formal education. This
finding supports earlier literature, linking lower
educational attainment with increased preeclampsia risk
due to poor health literacy, reduced antenatal care
uptake, as well as delayed complication recognition as
mentioned by (Chang et al. (2023) and Atulri et al.
(2023).

Only 57.3% of participants had regular antenatal care
(ANC), indicating a substantial proportion (42.7%) with
inadequate follow-up. This is concerning given that early
and consistent ANC is crucial for identifying preeclampsia
and managing complications before they escalate as
reported by Dasgupta et al. (2025). The mean gestational
age at presentation was 34.2 weeks, with a large number
being primigravida (41.3%). Both primigravidity and
irreqular ANC are well-documented risk factors for
preeclampsia (Dasgupta et al., 2025; English et al,
2015). Additionally, 46.7% had a history of hypertension
in a previous pregnancy, and 36% reported a family
history of hypertensive disorders during pregnancy,
further supporting the genetic and recurrent risk patterns
of preeclampsia (Kivioja et al., 2022). A third of
participants had gestational diabetes, a known
comorbidity that exacerbates PE risk and adverse
outcomes, which is in agreement with Yang et al. (2022).
A striking finding was the elevated average BMI of 29.91,
with more than 85% of women being overweight or
obese. This reinforces the established association
between obesity and preeclampsia through mechanisms
involving chronic inflammation, endothelial dysfunction
and insulin resistance (Lopez-Jaramillo et al., 2018).

The average systolic and diastolic pressure in this
cohort (160.8/108.9 mmHg) indicate the severity of
hypertensive burden. Among the participants, 18.7%
were diagnosed with severe PE. Though not the majority,
this subset had substantially worse clinical outcomes,
which is in line with Turbeville et al. (2020). Severe PE
was significantly associated with earlier delivery, with a
mean gestational age of 35.7 weeks compared to 37.5
weeks in non-severe cases (p = 0.037). Pre-term delivery
occurred in 64.3% of severe PE cases, which aligns with
prior studies that link severe preeclampsia with indicated
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pre-term births due to fetal or maternal compromise as
reported by van Esch et al. (2017) and Guida et al.
(2017). Furthermore, severe PE was strongly associated
with eclampsia (28.6% vs. 1.6%, p = 0.001), emergency
Cesarean section (78.6% vs. 29.5%, p = 0.006), and
post-partum hemorrhage (28.6% vs. 3.3%, p = 0.001).
These findings are consistent with the literature
describing increased obstetric interventions and
complications in severe PE cases (38, 39). The higher
emergency CS rate among severe PE patients reflects
the urgent need for delivery due to deteriorating maternal
or fetal conditions as explained by Chang et al. (2023),
while the increased PPH incidence may relate to uterine
atony from prolonged labor, coagulation defects or
abruptio placentae (Wormer et al., 2025). Fetal outcomes
were notably worse in the severe PE group. Neonatal
mortality was significantly higher (14.3% vs. 1.6%, p =
0.027), and mean birth weight was significantly lower (2.1
kg vs. 3.4 kg, p = 0.001). This supports findings by
Almuhaytib et al. (2023) and Srinivas et al. (2019), who
reported that intrauterine growth restriction (IUGR) and
low birth weight are common in severe PE due to utero-
placental insufficiency (Almuhaytib et al., 2023; Srinivas
et al, 2019). Furthermore, NICU admission was
significantly more common among mother infants with
severe PE (50% vs. 22.9%, p = 0.016), indicating higher
neonatal morbidity, which is in agreement with Mendola
et al. (2015). The lack of significant association between
fetal sex and PE severity (p = 0.516) suggests that sex-
linked genetic factors did not influence PE severity in this
cohort, consistent with previous conflicting evidence on
this topic (Campbell et al., 2023).

The findings in the presented study strongly support
the understanding that severe preeclampsia significantly
increases the risks of adverse maternal and neonatal
outcomes. These outcomes are largely driven by the
diseases patho-physiological mechanisms — endothelial
dysfunction, systemic inflammation, placental hypo-
perfusion and multi-organ involvement (Phipps et al,
2019). The high rates of pre-term birth, eclampsia, NICU
admission and emergency Cesarean section in severe
PE cases emphasize the importance of early
identification and multidisciplinary management. The
considerable burden among women with low education
and irregular ANC underscores the need for public health
interventions focusing on maternal education, accessible
antenatal services and community health awareness.
This study adds valuable Iraqgi-specific data to the global
understanding of PE and supports the call for targeted
antenatal strategies in developing regions.

The presented study was conducted at a single
tertiary hospital in Basrah, which may limit the gene-
ralizability of the findings to other regions in Irag or to
different healthcare settings. The sample size, though
adequate for detecting significant associations, may not
capture the full spectrum of disease severity or long-term

outcomes. Self-reported data on antenatal care visits and
obstetric history may be subject to recall bias.

CONCLUSIONS AND RECOMMENDATIONS

The current study demonstrates that severe
preeclampsia is strongly associated with increased
maternal and neonatal morbidity, including higher risks of
pre-term delivery, eclampsia, post-partum haemorrhage,
low birth weight, neonatal death and NICU admission.
The main risk factors identified were obesity, primi-
gravidity, irregular antenatal care and prior hypertension.
Strengthening antenatal care services with routine
screening is essential for early detection and prevention
of complications. Health education programs should
target women of reproductive age to improve awareness
of nutrition, weight management and warning signs of
preeclampsia. Risk-based surveillance should be
implemented for women with a family or personal history
of hypertension and related disorders. In addition,
emergency obstetric care must be adequately equipped,
ensuring access to NICU support and blood transfusion
services. Finally, multi-centre studies are recommended
to validate these findings and to investigate the long-term
outcomes of preeclampsia in Iraq.
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