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incidence rates exceeding global averages, which necessitates improving healthcare
services and strengthening prevention and treatment strategies. This study aimed to
investigate the risk factors associated with stroke patients who attended teaching

hospitals in Amran City during the period August—October 2024. A descriptive cross-
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sectional design was employed using a structured questionnaire that included all
stroke patients (n = 161) admitted to Al-Shaheed Al-Samad Hospital and the
National Consultative Hospital. The results showed that ischemic stroke was more
prevalent (68.3%) than hemorrhagic stroke (31.7%). The most prominent risk factors
were hypertension (62.1%), khat chewing (66.5%), diabetes mellitus (32.9%),
smoking (42.2%), physical inactivity (48.4%), obesity (16.8%), and positive family
history (28%). Males constituted the majority of patients (63.4%), most of whom
resided in rural areas (80.7%) and were older adults (>60 years, 70.8%). A statistically
significant association was found between heart disease and ischemic stroke (p =
0.004), and the peak occurrence of hemorrhagic stroke was observed between 1:00
p.m. and 7:00 p.m. (35.4%). In conclusion, stroke was strongly associated with key
risk factors, particularly hypertension, khat chewing, and diabetes mellitus, with
notable effects of age and geographic distribution. Accordingly, the study
recommends establishing specialized stroke centers, enhancing preventive
awareness, training healthcare personnel, improving the capacities of rural hospitals,
and conducting further large-scale studies to explore environmental and dietary
factors and evaluate the effectiveness of therapeutic interventions.

Keywords: Stroke, Amran Hospitals, Risk Factors, Healthcare.

plaginly aball Laosl) el uhull ciasiely 2024 eiST
slasall sy ddl Gadiua G (161) @dyell gz et Bl
aladY) aasudl of @ladl cdpy (LA ghsll Gadiually
Jolge @i (%31.7) 8500 @slae (%68.3) grs ASY ol
&Sl (%66.5) lall fuaa (%62.1) pudl i g lasy) < lakll
J) 28La] (%48.4) ol LLadll 415 (%42.2) (s aall (%32.9)
(%63.4) LSl K .(%28) Lol zyllls (%716.8) diawad!
(%70.8 (Lale 60<) pyuadl HLS5 (%80.7) iyl (o eeelleg (el
(p=0.004). 2,La5¥ &Sl lall (alyal o 3ian bl a2
Lodsy (%354 ) tluw 79 b 1 on Al 59,5 ol
sy sl Jelgar ebeddl BSLdl Libsy) aSs il Lidiw
sl seall S pe @ Sally nlall clakall plasl Lajyd
Faganie Shhe sl Auludl cuogl wladl (e by (Glyazdl
Sl diuadl Glole) iy 5l ays (SN £51l 3a5a7
451aally Al dalsadl Joo sl Silaolyld 3geall ae cAgis)ll
Al s aadl 85 LSy

Jalge Olee liadiue cduelond) LSl 1 deliaad! oladSTI
Al Ale dl st

1-LIST OF ABBREVIATIONS

AHA American Heart Association ASA American Stroke Association
TPA Tissue Plasminogen Activator BMI Body Mass Index
UFH Unfractionated Heparin LMWH Low Molecular Weight Heparin
CBC Complete Blood Count WHO World Health Organization
TIA Transient Ischemic Attack CTSCAN Computed Tomography Scan
CVA Cerebral Vascular Accident VTE Venous Thromboembolism
DM Diabetes Mellitus TOAST Trial of Org 10172 in Acute Stroke Treatment
HLP Hyperlipidemia HTN Hypertension
DVT Deep Vein Thrombosis ICH Intracerebral Hemorrhage
ICVA Ischemic Cerebral Vascular Accident CVvT Cerebral Venous Thrombosis
International Study on Cerebral Vein and Dural
ISCVT MRA Magnetic Resonance Angiography
Sinus Thrombosis
MRI Magpnetic Resonance Imaging BP Blood Pressure
RFS Risk Factors COVID-19 Coronavirus Disease 2019
SAH Subarachnoid Hemorrhage SPSS Statistical Package for the Social Sciences
AOR Adjusted Odds Ratio — —

1-Introduction.
1-1-Background:

Stroke is a leading cause of death and disability worldwide, occurring when blood flow to part of the brain is
interrupted, causing tissue damage. Globally, ischemic strokes constitute approximately 87% of all stroke cases, whereas

hemorrhagic strokes account for 13%. Hemorrhagic strokes are further categorized into intracerebral hemorrhage (ICH) and
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subarachnoid hemorrhage (SAH). Studies indicate a higher incidence of hemorrhagic strokes in low- and middle-income
countries like Yemen, due to factors like uncontrolled hypertension and limited healthcare access. [-2]

In Yemen, there have been no comprehensive, population-based studies conducted to assess stroke-related mortality,
which limits understanding of the true burden of the disease in the country. Despite this lack of local data, statistics from the
World Health Organization (WHO) indicate that stroke is a significant public health issue in Yemen. In 2020, the country ranked
32nd globally in terms of deaths caused by stroke, with an age-adjusted mortality rate of 127.49 per 100, 000 people. B This high
ranking reflects the urgent need for effective strategies to prevent and manage stroke. Improving stroke care requires accurate
and up-to-date information on the patterns and causes of the disease, including its risk factors, common clinical features,
treatment approaches, and patient outcomes. However, such essential data remain scarce in the Yemeni context. There is limited
research available on how stroke presents in patients, what factors increase the risk, and what predicts patient survival or death.
Only a small number of studies have attempted to address parts of these issues.* In response to this gap, the current study was
designed to investigate stroke in a more comprehensive manner. Specifically, it aims to describe the major risk factors to patients
that income to teaching hospitals in Amran Governorate, Yemen.

Stroke remains a significant public health burden in Yemen, yet comprehensive data on its epidemiology, risk factors,
and outcomes remain scarce.

Two recent studies in Shabwah and Hadhramout Governorates provide critical insights into stroke profiles in these
regions. In Shabwah (2023), a retrospective analysis of 124 stroke patients revealed a male predominance (74.2%), a mean age
of 65 years, and hypertension as the leading risk factor (71%).

Ischemic stroke constituted 76.6% of cases, with in-hospital mortality at 21.8%, independently linked to diabetes
mellitus (DM) and coma. Similarly, a 2022 study in Hadhramout (n=100) reported comparable demographics (77% male, mean
age 65 years) and hypertension prevalence (81%), with ischemic stroke accounting for 70% of cases. However, in-hospital
mortality was higher (29%), associated with hemorrhagic stroke and hypertension. Both studies underscore the urgency of
addressing vascular risk factors particularly hypertension and DM and improving acute stroke care to reduce mortality. These
findings highlight regional variations in stroke outcomes and emphasize the need for context-specific preventive and therapeutic
strategies in Yemen's resource-limited settings. [

Stroke is globally recognized as the second leading cause of death and a major contributor to long-term disability. A
multicenter case-control study conducted in the Aseer region of southwest Saudi Arabia aimed to identify modifiable risk factors
associated with first-time stroke. The study included 1, 249 first-time stroke patients and an equal number of age-, sex-, and
residence-matched controls. The results showed that hypertension was present in 57.7% of stroke cases compared to 31.8% of
controls, diabetes mellitus in 49.4% of cases vs. 25.9% of controls, obesity in 42.0% vs. 30.8%, and high cholesterol in 29.4% vs.
12.1%. On the other hand, regular physical activity was reported by 29.9% of controls compared to only 13.1% of stroke patients.
These findings highlight the importance of addressing modifiable risk factors such as hypertension, diabetes, obesity, and high
cholesterol, while also promoting physical activity as a protective measure against stroke.[1]

Researchers have identified several contributing factors that may worsen the stroke burden in specific areas,
particularly in Amran City. These challenges are largely attributed to the limitations of the local healthcare system, including
inadequate medical infrastructure, a shortage of qualified healthcare professionals, and limited access to essential diagnostic and
treatment resources.

Such constraints make it more difficult to manage and prevent stroke cases effectively. Therefore, it becomes crucial to

investigate the specific risk factors affecting stroke patients in this region to gain a better understanding of the situation.
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Educational hospitals in Amran City play a vital role in this process, as they not only provide healthcare services but also act as
key centers for clinical research and data collection. By analyzing patient data from these hospitals, researchers can identify the
most common and influential risk factors among the local population. This information is essential for developing targeted
prevention and treatment strategies that are adapted to the local context, ultimately aiming to reduce the incidence of stroke and

enhance the quality of care provided to patients.

1.2. Problem Statement

Stroke is one of the major public health challenges in Yemen, with studies showing a higher incidence than the global
average. This highlights the urgent need to improve healthcare services for stroke patients and to develop effective strategies for
prevention, early diagnosis, and treatment. Tackling these issues is key to reducing stroke-related deaths and disabilities and
improving public health in Yemen.

Despite global advancement in stroke prevention and management, stroke remains a significant public health concern
in Yemen. A study by Sallam investigated the clinical profile and risk factors associated with stroke among Yemeni patients in a
retrospective hospital-based study conducted at Kuwait Teaching Hospital in Sana’a over a four-year period (1999—2003). The
study included patients diagnosed with stroke based on clinical evaluation and CT imaging. The findings revealed a mean patient
age of 59.6 years, with males representing 62.6% of cases. Ischemic stroke was the predominant type (72%), followed by
hemorrhagic stroke (25%), while 2.5% were undetermined. Interestingly, 51.7% of strokes occurred in the middle-aged group
(15—44 years), which is younger than typically reported in other countries. Hypertension was the most common associated
condition (68.3%), especially in hemorrhagic cases (82.6%), followed by cardiac diseases (42.4%) and diabetes mellitus (24.4%).
Other notable risk factorsincluded smoking (42%), hyperlipidemia (13.9%), and Khat chewing (43.4%), with the latter potentially
linked to elevated blood pressure- (5!

The overall case fatality rate was 24.2%, higher in hemorrhagic strokes (28.8%) than ischemic ones (19.7%). The study
highlights the need for further research into the potential impact of Khat chewing on stroke risk. [4

To reduce stroke mortality rates, improving stroke care is crucial. This requires reliable data on stroke epidemiology,
risk factors, treatments, and outcomes. However, there is a notable scarcity of data regarding the clinical manifestations of stroke,
its risk factors, and outcomes, as well as predictions of stroke mortality rates in Yemen. Only a limited number of studies have

addressed some of these aspects. +7]

1.3. Justification of the Study:

Stroke is considered one of the leading causes of death and long-term disability worldwide, with its impact being more
profound in developing countries due to limited health awareness and inadequate preventive and rehabilitative services. In
Yemen, most previous studies on stroke have focused on specific governorates such as Sana'a and Hadramout, with no recent,
documented research conducted in Amran Governorate, particularly in teaching hospitals that receive large numbers of patients.
Furthermore, many of these studies have not adequately explored the relationship between common risk factors, such as
hypertension, diabetes, heart disease, and lifestyle-related habits like smoking and khat chewing and the occurrence of stroke,
leaving these factors under-researched within the Yemeni context. During our clinical rounds in teaching hospitals over the past
two years, we observed a noticeable increase in stroke cases. Therefore, this study seeks to address the existing research gap by
analyzing the risk factors associated with stroke among patients in Amran City, with the aim of contributing to the development
of targeted preventive programs and improving health strategies in similar settings.
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1.4. Questions
Based on the above, the research problem is defined by the main question: "What are the factors affecting stroke
patients attending teaching hospitals in Amran city, Yemen?"
The main question branches into the following sub-questions:
1. Whatis the most common type of stroke among stroke patients attending hospitals in Amran city?
What are the main risk factors associated with the development of stroke?

What is the relationship between (diabetes, hypertension, smoking, obesity, physical activity) and the type of stroke?

> W N

What is the most common temporal pattern for the onset of ischemic and hemorrhagic stroke?

1.5. Hypothesis:
To obtain accurate answers to the research questions, the researchers formulated a set of hypotheses:
1. There are risk factors that lead to delays in seeking treatment among stroke patients in Amran, Yemen. These risk factors
differ between stroke patients who delay seeking treatment and those who seek treatment immediately.
2. Effective interventions can be developed to increase the speed of treatment-seeking among stroke patients in Amran, Yemen.
3. Thereisanassociation between age, gender, and the occurrence of stroke among patients. Unhealthy habits and behaviors,
such as smoking and lack of physical exercise, increase the risk of stroke.
4. Family history and an unhealthy diet negatively impact access to healthcare, exacerbating the effects of stroke. Additionally,

the inability to access healthcare increases the likelihood of recurrent strokes.

1-6-Objectives
1.6.1. General Objective:

To identify the risk factors affecting stroke patients attending teaching hospitals in Amran city, Yemen, from August to
October 2024.
1.6.2. Specific Objectives:
1. Explore the factors affecting stroke patients attending teaching hospitals in Amran city, Yemen.
2. Determine the type of stroke among stroke patients attending hospitals in Amran city.
3. ldentify the most influential risk factors in the occurrence of stroke.
4. Determine the relationship between (diabetes, hypertension, smoking, obesity, physical activity) and the type of stroke.
5

Determine the most common temporal pattern for the onset of ischemic and hemorrhagic stroke.

1.7 Importance of the Study:
The importance of the study lies in being one of the few studies targeting the topicin Yemen, and itis expected to benefit
as follows:
1.7.1. Scientific Importance:
- Bridging the knowledge gap related to stroke-specific factors in the Yemeni context, providing local data that supports
modern scientific literature.
- The study offers a precise analysis of the relationship between chronic diseases and stroke, aiding in the development of
predictive models and improving treatment and prevention plans.

1.7.2. Practical Importance:
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Guiding health awareness campaigns on modifiable risk factors such as smoking, obesity, and physical inactivity.
Improving treatment protocols in teaching hospitals by focusing on the most dangerous factors among Yemeni patients.
Enabling physicians to develop follow-up and treatment plans targeting the most at-risk groups based on the extracted data.
Providing policymakers with accurate data on risk factors, helping in formulating effective health policies to combat stroke.
Improving patients’ quality of life by identifying temporal patterns of stroke onset, enhancing emergency response, and

reducing long-term complications.

1.8. Study Limitations:

®  Subject Limitations: Focus on stroke-related risk factors such as diabetes, hypertension, smoking, obesity, and
physical activity, in addition to stroke type and temporal patterns.

®  Human Limitations: Stroke patients attending teaching hospitals.

®  Geographical Limitations: Limited to the two teaching hospitals (Martyr Al-Sammad and National Consultant
hospitals) in Amran city, Yemen.

®  Temporal Limitations: Covers the period from August to October 2024.

1.9. Study Terminology:

Risk Factors Affecting Stroke Patients Attending Teaching

Hospitals in Amran City, Yemen August—October 2024

Ischemic Stroke: Defined by Brown (2024) ['® as "a reduction in blood flow to a part of the brain due to arterial blockage."
Hemorrhagic Stroke: Defined by Brown (2024) ['®l as "internal bleeding resulting from the rupture of blood vessels, leading
to brain damage, a medical emergency requiring immediate treatment to reduce damage and complications.”

Stroke: Defined as: "a sudden brain dysfunction due to cerebrovascular disease. Stroke is the third most common cause of
disability worldwide after ischemic heart disease and congenital disorders.” ['" It is also defined as: "the sudden onset of a
neurological deficit attributable to a focal vascular cause, and cerebrovascular diseases include some of the most common
and devastating disorders: ischemic stroke and hemorrhagic stroke." ['®!

Stroke: Also defined as "a cerebrovascular accident; however, it is essential to note that stroke is not an incidental event.
The more accurate and meaningful term to describe it is 'brain attack, ' which carries similar significance to 'heart attack. [
The affected brain initially appears pale, and within hours to days, the gray matter becomes congested with dilated and
engorged blood vessels and small hemorrhages. When emboli blocking a major vessel dissolve or disperse within minutes
to days, reperfusion of the affected area can cause hemorrhagic infarction and may exacerbate edema formation due to
disruption of the blood-brain barrier. 2!

The vast majority of ischemic strokes result from a reduction in arterial blood supply, which carries sugar and oxygen to
brain tissues. Another cause of stroke that is difficult to classify is stroke caused by the blockage of veins that drain blood
from the brain. Venous obstruction leads to fluid accumulation, causing brain edema, and may also result in brain ischemia
and hemorrhage. 20

Stroke resulting from the blockage of a cerebral artery. 2" In a minority of cases, stroke is hemorrhagic and results from the
rupture of blood vessels.

In both ischemic and hemorrhagic stroke, inflammation is a critical factor in disease progression, and clinical studies have

identified inflammation as a promising therapeutic target. 2
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- Operationally, for the purposes of study, stroke is defined as "a disease affecting the arteries in the brain, occurring due to
a sudden disruption in the blood supply to the brain, often caused by a blockage or sudden rupture of a brain artery. It is

considered one of the most important neurological diseases, affecting anyone but more common in the elderly.”

2- Literature Review

2-1-Theoretical Framework
2-1-1- Etiology of Stroke:

Ischemic Stroke [23—24]: The TOAST classification identifies five main subtypes: large artery atherosclerosis, cardio
embolism (e.g., atrial fibrillation), small vessel occlusion, other specific causes (e.g., infections, coagulation disorders), and
undetermined causes.

Hemorrhagic Stroke [25—-26]: Intracerebral Hemorrhage (ICH): Caused mainly by hypertension-related arterial
rupture, forming hematomas that may extend into ventricles.

e Subarachnoid Hemorrhage (SAH): Often from ruptured aneurysms with sudden “thunderclap” headache, reported in

25% of cases.

Venous Stroke [27]: Cerebral venous thrombosis (CVT) is associated with hypercoagulable states (pregnancy, oral
contraceptives). The ISCVT study found 34% of patients had inherited/acquired thrombopbhilia (e.g., protein C/S or antithrombin

deficiency, factor V Leiden, prothrombin mutation, hyperhomocysteinemia).

2.1.2 Risk Factors of Stroke
Non-Modifiable [28—31]: Age:Risk doubles every decade after 55.
1. Sex:Higher risk in older men and postmenopausal women.
2. Race:African Caribbeans have double the risk; South Asians and Pacific Islanders face metabolic risks; East Asians
show higher intracranial stenosis and ICH.
3. Genetics:Rare disorders and specific polymorphisms linked to large and small vessel disease.
Modifiable [32—43]:
A. Hypertension: Most significant modifiable factor.
B. Diabetes: Doubles risk; accounts for 20% of diabetes-related deaths.
€. Heartdisease: AF contributes to 20—25% of strokes in those >80; anticoagulants reduce risk.
D. Lifestyle factors: Smoking doubles risk; cessation normalizes risk in 2—4 years. Hyperlipidemia raises ischemic
stroke risk but may reduce ICH. Heavy alcohol, illicit drugs, obesity, and inactivity worsen outcomes.
E. Other conditions: Infections (e.g., COVID-19), thyroid dysfunction, blood disorders (sickle cell, antiphospholipid
syndrome), and oral contraceptives increase risk.
F. Psychosocial factors: Chronic stress and armed conflicts elevate risk through vascular and systemic effects.
In Amran, hypertension and smoking are particularly critical, warranting targeted prevention programs.
2.1.3 Pathophysiology of Stroke
- Ischemic Stroke [44—47]: Arises from reduced blood flow due to thrombosis, embolism, vasospasm, or atherosclerosis.
Virchow's Triad (endothelial injury, hypercoagulability, stasis) is central. Ischemia depletes ATP, disrupts ion balance, and

promotes excitotoxicity via glutamate release, while inflammation worsens neuronal injury.
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Hemorrhagic Stroke [48]: Caused by vascular rupture from hypertension, cerebral amyloid angiopathy, or vascular
malformations (e.g.,, AVMs, trauma, tumors).

Venous Stroke [49]: Thrombosis in cerebral veins increases venous pressure, reducing perfusion and causing ischemic
injury, cytotoxic and vasogenic edema, and potential hemorrhage. Blockage of venous sinuses impairs CSF absorption,

further elevating intracranial pressure

2.1.4 Clinical Diagnosis of Stroke

2.1.4.1 Importance of Early Diagnosis:

Timely diagnosis is critical, especially in ischemic strokes where thrombolysis significantly improves outcomes. The

American Heart Association highlights the “golden hour” for intervention [50].

2.1.4.2 Symptoms and Signs by Lesion

A

B.

Anterior Choroidal Artery: Contralateral motor/sensory deficits, visual field loss.

Middle Cerebral Artery (most common): Face/arm weakness > leg; hemispatial neglect; aphasia in dominant hemisphere;
ipsilateral eye deviation.

Posterior Cerebral Artery: Thalamic infarct causes contralateral hemianesthesia/ataxia; occipital infarct produces
homonymous hemianopia.

Subarachnoid Hemorrhage (SAH): Sudden “thunderclap” headache, neck stiffness, LOC, nausea/vomiting, photophobia,
seizures [51].

Cerebral Vein Thrombosis: Headache, focal deficits, seizures, altered consciousness, raised intracranial pressure, ocular

signs [49].

2.1.5 Imaging and Laboratory Tests:

Table (1) Imaging, Laboratory Tests, and Stroke Complications

- CT:Rapid and effective in excluding hemorrhage.
- NCCT: First-line for hemorrhage.
- CTA: Detects clots/occlusions.
2.1.5.1 Imaging - CTP: Measures cerebral perfusion. [52]-[57]

- MRI: More sensitive for ischemic changes.
- MRA: Vascular occlusion.
- MRV and Doppler ultrasound for venous assessment.

2.1.5.2 Laboratory Tests Include CBC, coagulation profile, LFTs, CRP, and lipid profile. [58]

- Neurological: Hemiplegia, aphasia, memory loss, cognitive decline,

dysphagia, depression.
2.1.5.3 Complications of = Pulmonary: Aspiration pneumonia, respiratory failure. [59]_[63]
59]-[63
Stroke - VTE:DVT and pulmonary embolism.

= Infections: Pneumonia and urinary tract infections.
- Musculoskeletal/Functional: Spasticity, contractures, falls.

This table (1) demonstrates that comprehensive stroke diagnosis requires both advanced imaging modalities and

laboratory investigations to determine type and severity. The wide range of complications—neurological, pulmonary, vascular,
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infectious, and functional—illustrates the disease’s serious burden. It highlights the necessity of multidisciplinary care and early
rehabilitation to improve patient outcomes and quality of life.
2.1.6 Stroke Management:
Management aims to minimize brain damage, prevent complications, and reduce recurrence. In TIA, focus is stroke
prevention [64].
2.1.6.1 Reperfusion Therapies:
e Thrombolysis: IV tenecteplase (0.25 mg/kg, max 25 mg) up to 4.5h; if unavailable, alteplase (0.9 mg/kg, max 90 mg)
[65—67]. Thrombolysis may be considered in severe CVT refractory to anticoagulation but carries bleeding risks [68].
e  Endovascular Therapy: Mechanical thrombectomy to remove arterial clots.
2.1.6.2 Antithrombotic Therapy:
e Acute Ischemic Stroke: Aspirin within 24—48h after excluding hemorrhage improves outcomes [65—67].
Anticoagulants are reserved for cardioembolic sources (e.g., AF).
e CVT: Heparin (UFH/LMWH) followed by oral anticoagulants; indefinite therapy for high-risk patients.
Thrombolysis/thrombectomy only in specialized centers [68].
2.1.6.3 Blood Pressure Control:
e ICH: Lower systolic BP to 130—140 mmHg within 1h [70—72].
e Ischemic Stroke: BP reduction if >220/100 or for thrombolysis candidates (<185/110) [64]. Trials suggest optimal
systolic BP 135—150 mmHg [73]

Table (2) Clinical Diagnosis, Investigations, Complications, and Management of Stroke

Early identification critical; symptoms depend on lesion (MCA, PCA, ACA, SAH, CVT);
Clinical Diagnosis [50-51, 49]
"golden hour" for intervention

Imaging NCCT, CTA, CTP, MRI, MRA, MRV, Doppler [52-57]
Laboratory Tests CBC, coagulation profile, LFTs, CRP, lipid profile [58]
Neurological: hemiplegia, cognitive/psychological disorders; Pulmonary: aspiration
Complications pneumonia; VTE: DVT/PE; Infections: UTI/pneumonia; Musculoskeletal: spasticity, [59-63]
contractures, falls
Reperfusion Therapy Thrombolysis (tenecteplase, alteplase), mechanical thrombectomy for eligible patients [65—68]
Antithrombotic Therapy Antiplatelets for ischemic stroke; anticoagulation for CVT or cardioembolic sources [65—68]
Blood Pressure Control ICH: target 130—140 mmHg; Ischemic stroke: lower if 2220/100 or thrombolysis candidates [64, 70—73]

The findings summarized in table (2) reflect a comprehensive approach to stroke management, emphasizing timely
diagnosis, appropriate imaging, and targeted laboratory evaluations. Complications across neurological, pulmonary, vascular,
infectious, and musculoskeletal systems necessitate a multidisciplinary care model. Reperfusion and antithrombotic therapies
are guided by stroke type, timing, and patient-specific contraindications, highlighting the importance of evidence-based
protocols. Blood pressure management remains a cornerstone, particularly in acute ICH and ischemic stroke undergoing
reperfusion. These strategies collectively aim to reduce mortality, improve functional outcomes, and prevent recurrence. The
integration of early detection, precise intervention, and continuous monitoring underscores the critical role of healthcare systems

in stroke care. Researchers advocate for ongoing evaluation of these protocols to optimize patient outcomes.
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2.2. Previous Studies.

2.2.1 Studies Conducted in the Republic of Yemen:

Al-Mahfadhi (2023) conducted a study on 774 stroke cases in Mukalla, Yemen, with a mean age of 69+13.3 years and a
male predominance (55.8%). Ischemic strokes represented 82.9% of cases, while 17.1% were hemorrhagic. Hypertension
(57.2%), diabetes mellitus (44.8%), and smoking (20.9%) were leading risk factors. Notably, 70.8% of patients had two or
more risk factors, and 4.7% had none. Sudden onset was reported in 90.6% of patients, with 38.6% presenting with
disturbed consciousness [74].

Hezam & Khan (2023) carried out a retrospective cross-sectional study in Shabwah Governorate between July 2022 and
June 2023, involving 124 stroke patients (mean age: 6498 + 16.22 years; males: 74.2%). Hypertension was the most
frequent risk factor (71%). Ischemic stroke accounted for 76.6%, followed by intracerebral hemorrhage (20.2%) and
subarachnoid hemorrhage (3.2%). The in-hospital mortality rate was 21.8%. Independent predictors of mortality included
hypertension and other modifiable factors [9].

Salah & Aljarmouz (2019) investigated stroke prevalence among 1,482 patients admitted to Al-Wahdah Teaching Hospital,
Dhamar University, in 2016. Stroke prevalence was 6.1%, with ischemic stroke at 76.9% and hemorrhagic stroke at 23.1%.
Risk factors included hypertension (57.1%), smoking (47.3%), khat chewing (74.7%), and previous stroke history (15.8%).

Hemorrhagic strokes showed higher mortality rates [76].

2.2.2 Arab and Foreign Studies:

Alhazzani et al. (2023) conducted a multicenter case-control study in Saudi Arabia, including 1, 249 stroke patients and 1,
249 matched controls. Hypertension (57.7%), diabetes mellitus (49.4%), obesity (42.0%), &hypercholesterolemia (29.4%)
were significantly more common among stroke patients, while physical activity appeared protective (aOR = 0.12) [77].
Nour et al. (2022) carried out a multicenter study in Djibouti on 70 patients (mean age 59.6 years; male ratio 2.5).
Hypertension (73%), khat chewing (64%), and tobacco use (50%) were the most prevalent risk factors. Ischemic stroke
accounted for 61.5% of cases. The study highlighted the early onset of stroke among khat and tobacco users [79].
Farhoudi et al. (2017) analyzed 5, 355 stroke cases in northwest Iran (mean age 67.5 years). Ischemic stroke predominated
(76.5%), followed by intracerebral hemorrhage (14.3%) and subarachnoid hemorrhage (9.2%). Hypertension (68.8%) and
diabetes (23.9%) were the most common risk factors, with smoking at 12.6% [80].

Schneider et al. (2017) studied 741 first-time and 96 recurrent stroke patients in Estonia (ages 18—54). Hypertension
(53%), dyslipidemia (46%), and smoking (35%) were major risk factors. Atrial fibrillation was the main cause of
cardioembolic strokes (48%). Large-artery atherosclerosis was more frequent in recurrent strokes (24%) than first-time
strokes (14.3%) [81].

Khedretal. (2013) conducted an epidemiological study in Assiut, Egypt, involving 6,498 participants. The crude prevalence
of stroke was 963 per 100, 000, with ischemic stroke being predominant. Hypertension (66%) and diabetes mellitus (38.6%)

were leading risk factors. Stroke prevalence was equal in urban and rural areas but higher among illiterate individuals [78].

2-2-3-Critical Commentary:

Risk Factors Affecting Stroke Patients Attending Teaching

Hospitals in Amran City, Yemen August—October 2024

The reviewed studies converge on the predominance of ischemic strokes over hemorrhagic ones, with hypertension
emerging consistently as the most significant modifiable risk factor across Yemeni, Arab, and international contexts.
However, differences are notable: in Yemen and Djibouti, khat chewing and tobacco use appear as region-specific

contributors, unlike in Saudi Arabia and Iran, where obesity and hyperlipidemia dominate. Mortality rates also vary, with
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Shabwah (Yemen) reporting higher in-hospital mortality (21.8%) compared to international cohorts. Moreover, younger
patients were more represented in Estonia, where lifestyle factors and atrial fibrillation played stronger roles.

- What distinguishes the current study is its novelty as the first investigation in Amran Governorate, addressing a
geographic gap in Yemeni stroke research. It integrates both clinical and epidemiological data during a defined period
(August—October 2024), offering local insights into risk factor distribution. The study’s added value lies in contextualizing
global knowledge within Yemen's unique sociocultural and health system challenges, thereby guiding targeted prevention

and intervention strategies in underserved regions

3-Methodology.

Table (3) Methodology Overview of the Study on Stroke Risk Factors in Amran, Yemen

3/1 Study Design Descriptive analytic cross-sectional study to identify prevalence and distribution of stroke risk factors.
3/2 Study Setting Martyr Al-Sammad Teaching Hospital and National Consultant Hospital, Amran City, Yemen.
3/3 Study Duration August — October 2024 (3 months).

All adult patients (218 years) diagnosed with acute stroke (ischemic or hemorrhagic) presenting to the

3/4 Study Population
participating hospitals during the study period.

- Confirmed acute stroke via clinical evaluation and neuroimaging (CT/MRI).

- Admission to emergency or neurology departments.

3/5 Inclusion Criteria
- Complete documented medical history regarding key risk factors (HTN, DM, atrial fibrillation, smoking,
obesity, family history of stroke).
- Incomplete medical records. /- Transient ischemic attacks (TIA) or non-stroke neurological conditions
3/6 Exclusion Criteria

(tumors, traumatic brain injury). - Transfers from other facilities without complete data.

Sampling & Sample Purposive sampling including all cooperative patients meeting inclusion criteria. Total sample: 161

3/7
Size patients.
y Data Collection Structured, face-to-face interviews conducted by trained medical students. Clinical evaluation performed;
3/8
Procedures final diagnosis confirmed by senior neurologist.
Structured questionnaire covering:
- Socio-demographic data (age, gender, residence, education)
Data Collection
3/9 | - Lifestyle habits (khat chewing, smoking, physical activity, BMI)
Too
- Medical history (HTN, DM, hyperlipidemia, heart disease, prior stroke, family history)
- Clinical characteristics (stroke type, symptom onset, neurological presentation)
SPSS v26: Descriptive statistics (frequencies, percentages, means). Chi-square test for associations between
3/10 Data Analysis
risk factors and stroke type. Significance: p < 0.05; highly significant: p <0.001.
/ Ethical Approval from Amran University Ethics Committee; official hospital permissions obtained; informed
3/11

Considerations consent from participants; confidentiality maintained; voluntary participation ensured.

The table presents a comprehensive and structured methodology that aligns with international standards for clinical
cross-sectional studies. Strengths include the clear definition of inclusion/exclusion criteria, integration of both clinical and
lifestyle risk factors, and rigorous ethical safeguards. The use of purposive sampling allows inclusion of all eligible patients,
ensuring that the findings accurately reflect the local population in Amran City. Data collection through structured interviews

complemented by clinical verification enhances validity and minimizes information bias. The analysis plan is appropriate for

identifying associations between risk factors and stroke characteristics. Overall, this methodology addresses previous gaps in
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regional research, providing a reliable and replicable framework for stroke risk assessment in Yemen and contributing valuable

local epidemiological data.

4-The Results

The sample involved 161 patients of Stroke who visited Martyr Al-Sammad and National Consultant hospitals in Amran

city, during study period.
Ly gstudy p
Table (4) Sociodemographic Characteristics of Stroke Patients in Amran City (n=161) Percentage (%)
Variables Category (n) (%) Variables Category (n) (CH)
20-40 years 7 4.3 Ischemic 110 68.3
Age Type of
41-60 years 40 28.8 Hemorrhagic 51 31.7
Group Stroke
>60 years 114 70.8 Total 161 %100
Male 102 63.4 Iliterate 108 67.1
Sex Educational
Female 59 36.6 Read & Write 42 26.1
Level
Rural 130 80.7 Primary + Secondary 9 5.6
Residence
Urban 31 19.3 University+ 2 1.2

This integrated table provides a comprehensive overview of the sociodemographic, lifestyle, and clinical characteristics
of stroke patients in Amran City, revealing clear and clinically significant patterns. The data highlights that the typical stroke
patient in this cohort is a rural-dwelling male, over 60 years of age, with low educational attainment, with illiteracy being a
prominent feature (67.1%). This demographic profile is a critical finding, as it suggests a vulnerable population that may face
significant barriers to stroke awareness, prevention, and timely access to medical care.

Distribution according to Socio-demographic Characteristics

Age Group Gender

W 20-40

Years
W 40-60

Years
m>60

Years

H Males 36.6%

B Females

Figure 0.1: distribution of participants according presents the participants’ response based on the sex and

to age group itis revealed that 102
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KHAT CHEWER SMOKING
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Figure 0.4: distribution of participants according to khat Figure 0.5: distribution of participants according to
chewer smoking
TYPE OF STROKE

Time of onset of
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Figure 0.6: distribution of participants according to type Figure 0.7: distribution of participants according to
of stroke time of onst of symptoms
Furthermore, the data on lifestyle habits indicates a high prevalence of khat chewing (66.5%) and smoking (42.2%)
among the patients. These are well-established risk factors for stroke, and their high frequency underscores their potential role in

the local epidemiology of the disease. The clinical characteristics show that ischemic stroke is the predominant type (68.3%) and
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that the highest frequency of symptom onset occurs during the afternoon and early evening (1:00 pm to 7:00 pm, 35.4%). This
pattern could be linked to daily activities and lifestyle habits, such as the timing of khat chewing sessions.

Overall, this table presents a cohesive and holistic view of the patient population. The findings underscore the need for
targeted public health interventions that address key risk factors (age, sex, and lifestyle habits) while also focusing on accessible
educational programs for rural, low-literacy communities to improve early recognition of stroke symptoms and prompt

presentation to healthcare facilities.

4-4-Factors that may participate (Hypertension& Diabetes Mellitus& Hyperlipidemia) in the stroke:
To examine the extent to which hypertension and diabetes& Hyperlipidemia; mellitus contribute to stroke, the results

were as follows:

Hypertension DIABETES MELLITUS

M yes
M yes
mNO
67.1%
HNO
Figure 0.8: distribution of participants according to HTN Figure 0.9: distribution of participants according to DM
It is evident from the figures (4.9, 4.10, 4.11) that hypertension,
diabetes mellitus, and hyperlipidemia are all significant risk
HYPERLIPIDEMIA ] . , -
actors among the study participants. Figure 4.9 indicates that
hypertension was the most prevalent factor, affecting a staggering
B Yes 62.1% of patients. Additionally, Figure 4.10 shows that diabetes
Yes: mellitus was present in 32.9% of the participants. Furthermore,
’
Figure 4.11 reveals that 23.6% of patients had hyperlipidemia.

These findings underscore the critical role of these conditions as
primary risk factors for stroke in this population and highlight the
urgent need for targeted interventions. Therefore, it is

recommended that patients with a history of these conditions

NO;
76.4%

receive education on the importance of treatment adherence and

healthy lifestyle choices. Hospitals should also establish dedicated
stroke prevention programs with regular screening and
comprehensive care, while relevant authorities are encouraged to
launch public health campaigns to raise awareness about the link

Figure 0.10: distribution of participants according to
between these chronic diseases and stroke, ensuring essential

hyperlipidemia

medical resources are accessible to all citizens, especially in

underserved areas.

4-5-History of (Heart Disease, Previous Stroke, Family history of stroke) and Their Association with Stroke:
To ascertain the extent of the influence of historical factors and their association with stroke, the researchers posed

three questions, and the participants' responses are shown in the following three figures.
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History of Heart Disease

m Yes

® No

Figure 0.11: distribution of participants according to history of

heart diseases

Family history of stroke

m Positive

m Negative

Figure 0.13: distribution of participants according to family

history of stroke

History of Previous Stroke

M Yes

B No

Figure 0.12: distribution of participants according to history of
previous stroke
The results revealed significant clinical implications: Figure 4.12
shows that 37.9% of participants have a history of heart disease,
which is a strong indicator of underlying etiological factors such as
atrial fibrillation or coronary artery disease, both of which are
potential sources of blood clots that can travel to the brain.
Furthermore, Figure 4.13 indicates that 27.3% of patients had a
positive history of a previous stroke, confirming that a prior stroke is
one of the strongest predictors of recurrence and necessitates a
special focus on secondary prevention programs. Similarly, Figure
4.14 illustrates that 28% of the participants reported a positive
family history of the disease, suggesting a potential genetic
predisposition to stroke or its primary risk factors like hypertension
and diabetes. Accordingly, these findings emphasize the critical
need to include a comprehensive assessment of the patient's
medical history as an essential part of clinical procedures. The
researchers therefore recommend that routine clinical practice in
hospitals should incorporate a detailed examination of patients'
medical histories, with particular attention to those with a history of
heart disease, previous stroke, or a positive family history. Health
institutions should also launch specialized awareness programs
targeting these groups to educate them on the importance of regular
medical follow-up and adherence to treatment plans to reduce the
likelihood of future events. Furthermore, relevant authorities
should support future research that delves deeper into genetic

factors to develop more precise preventive strategies.

4.6. Association between (age group, gender, residence) and type of stroke

To investigate the association between age group, gender, residence, and the type of stroke, the researchers conducted

a comprehensive statistical analysis. The findings are presented in Table 5.

Table (5) Association between (age group, gender, residence) and type of stroke

Type of stroke

Associated factors
Ischemic CVA

Hemorrhagic CVA square

Chi-
P-value
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20-40 Yr 2 1.2% 5 3.1% 7 43%
Age 40-60 Yr 22 13.7% 18 11.2% 40 24.8%
grodp >60 Yr 86 53.4% 28 17.4% 114 70.8% 11082 0004
Total 110 68.3% 51 31.7% 161 100.0%
Male 65 40.4% 37 23.0% 102 63.4%
gender Female 45 28.0% 14 8.7% 59 36.6% 2.718a 0.099
Total 110 68.3% 51 31.7% 161 100.0%
Urban 15 9.3% 16 9.9% 31 19.3%
Residence Rural 95 59.0% 35 21.7% 130 80.7% 7.050a 0.008
Total 110 68.3% 51 31.6% 161 100.0%

The Table (5) shows that An analysis of the data reveals that there is a statistically significant association between both
age group (p=0.004) and residence (p=0.008) with the type of stroke. It is evident that the majority of participants were over 60
years of age (70.8%), with a notable prevalence of ischemic strokes (53.4% of the total sample) within this demographic. This
finding aligns with the well-established understanding that advancing age is a critical and independent risk factor for stroke,
particularly the ischemic subtype. Furthermore, the data indicates that a substantial number of patients (80.7%) were residents
of rural areas, with 59.0% of all ischemic strokes recorded in this group. This may reflect limited access to advanced healthcare
services, lack of awareness, and inadequate management of chronic conditions in these regions. In contrast, no statistically
significant association was found between gender and the type of stroke (p=0.099).

Based on these findings, itis clear thata multi-tiered approach is required to mitigate the burden of stroke in the studied
population. Patients and their families must be empowered through education to better manage chronic risk factors like
hypertension and diabetes, adhere to treatment plans, and recognize the early signs of a stroke. Healthcare professionals and
hospitals must prioritize the implementation of dedicated stroke prevention programs and improve screening for high-risk
individuals, especially the elderly and those from rural areas. Local communities should engage in public health initiatives to
foster a greater understanding of stroke risk and the importance of seeking timely medical care. Finally, the government and the
Ministry of Public Health and Population must lead policy-level changes, including the allocation of resources to enhance
healthcare infrastructure in rural areas, the launch of nationwide public awareness campaigns, and the development of national

guidelines for comprehensive stroke care and secondary prevention.

4-7- Association between (smoking, khat, onset of symptoms) and type of stroke
To investigate the relationship between behavioral patterns (smoking, khat chewing) and the time of symptom onset

with stroke type, the researchers conducted a comprehensive statistical analysis. The findings are presented in Table 8.

Table (8) Association between (smoking, khat, onset of symptoms) and type of stroke

Type of stroke
Associated factors Ischemic CVA Hemorrhagic CVA Chi- square | P-value
N % N % %

Yes 43 26.7% 25 15.5% 68 42.2%

Smoking No 67 41.6% 26 16.1% 93 57.8% 1.408a 0.235
Total 110 68.3% 51 31.6% 161 100.0%
Yes 70 43.5% 37 23.0% 107 66.5%

Khat chewer No 40 24.8% 14 8.7% 54 33.5% 1.242a 0.265
Total 110 68.3% 51 31.7% 161 100.0%
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8:00AM— 29 18.0% 13 8.1% 42 26.1%
1:00PM— 41 25.5% 17 10.6% 58 36.0%
Time of onset
8:00PM— 17 10.6% 17 10.6% 34 21.1% 8.982a 0.03
of symptoms
1:00AM— 23 14.3% 4 2.5% 27 16.8%
Total 110 68.4% 51 31.8% 161 100.0%

The data analysis in Table 8 indicates that neither smoking (P=0.235) nor khat chewing (P=0.265) showed a statistically
significant association with the type of stroke. Nevertheless, the high proportion of participants who were smokers (42.2%) and
khat chewers (66.5%) warrants attention, as these behaviors are well-established long-term risk factors for stroke. In contrast, a
statistically significant association was found between the time of symptom onset and the type of stroke (P=0.03). It was observed
that over a quarter of cases (25.5%) experienced symptom onset during the afternoon (1:00 PM - 7:00 PM), while a considerable
proportion also occurred during the morning (8:00 AM - 12:00 PM; 18.0%). The researchers believe this temporal pattern
necessitates further investigation to understand the physiological mechanisms that may be linked to an increased incidence of

stroke at specific times of the day, such as fluctuations in blood pressure or stress hormone levels.

4.8. Association Between Risk Factors (Hypertension, Diabetes Mellitus, and Hyperlipidemia) and Stroke Type
To assess the relationship between common risk factors (hypertension, diabetes mellitus, and hyperlipidemia) and

stroke type, the researchers conducted a comprehensive statistical analysis using the Chi-square test, as shown in Table 9..

Table (9) Association between Risk Factors (HTN, DM, hyperlipidemia) and type of stroke

Type of stroke _ Chi-
Associated factors Ischemic CVA Hemorrhagic CVA
N % N % % square
Yes 67 41.6% 33 20.5% 100 62.1%
HTN No 43 26.7% 18 11.2% 61 37.9% .213a 0.644
Total 110 68.3% 51 31.7% 161 100.0%
Yes 34 21.1% 19 11.8% 53 32.9%
DM No 76 47.2% 32 19.9% 108 67.1% .635a 0.425
Total 110 68.3% 51 31.7% 161 100.0%
Yes 22 13.7% 16 9.9% 38 23.6%
Hyperlipidemia No 88 54.7% 35 21.7% 123 76.4% 2.499a 0.114
Total 110 68.3% 51 31.7% 161 100.0%

An analysis of the data revealed no statistically significant association between hypertension (HTN) (P=0.644), diabetes
mellitus (DM) (P=0.425), or hyperlipidemia (P=0.114) and the specific type of stroke (ischemic or hemorrhagic). Nevertheless, it
is critical to note that a high percentage of the participants with a stroke did have these conditions: 62.1% had hypertension,
32.9% had diabetes, and 23.6% had hyperlipidemia. These findings, while lacking a statistically significant link to stroke subtype,
underscore the fundamental role of these conditions as primary and general risk factors for developing a stroke in the first place,
regardless of its type.

In light of these results, the researchers emphasize the ongoing need for primary prevention through the effective
management of these chronic diseases. Itis recommended that public health programs be established to focus on early screening
for these conditions and provide health education on the importance of controlling them, thereby directly contributing to a

reduction in the overall incidence of stroke within the community.
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4-9-The Association between Medical History (Heart Disease, Previous Stroke, Family History) and Stroke Type
To assess the relationship between participants’ medical history and stroke type, the researchers conducted a statistical
analysis using the Chi-square test. The findings are presented in Table 10.

Table (10) Association between history of (heart disease, previous stroke, family history of stroke) and type of stroke

Type of stroke
_ peotstroke Chi-
Associated factors Ischemic CVA Hemorrhagic CVA
square
N % N % %
Yes 50 31.1% 11 6.8% 61 37.9%
History of
No 60 37.3% 40 24.8% 100 62.1% 8.448a 0.004
heart disease
Total 110 68.3% 51 31.7% 161 100.0%
History of Yes 31 19.3% 13 8.1% 44 27.3%
previous No 79 49.1% 38 23.6% 117 72.7% 127a 0.721
stroke Total 110 68.3% 51 31.7% 161 100.0%
Positive 30 18.6% 15 9.3% 45 28.0%
Family history
Negative 80 49.7% 36 22.4% 116 72.0% .079a 0.778
of stroke
Total 110 68.3% 51 31.7% 161 100.0%

An analysis of the data in Table 10 reveals a statistically significant association between a history of heart disease and
the type of stroke (P=0.004). The results show that 31.1% of participants with a history of heart disease suffered an ischemic
stroke, compared to only 6.8% who had a hemorrhagic stroke. This finding confirms that heart diseases, particularly those related
to clot formation, significantly increase the likelihood of an ischemic stroke.

In contrast, the analysis showed no statistically significant association between a history of previous stroke (P=0.721)
and family history of stroke (P=0.778) and stroke type. Nevertheless, the researchers emphasize that a lack of statistical
significance in this context does not diminish the importance of these factors as overall, crucial risk factors for developing a stroke
in the first place.

Given these findings, the researchers recommend that high priority be given to patients with a history of heart disease
instroke screening and prevention programs. They also underscore the importance of guiding patients with a history of a previous
stroke or a family history of stroke toward regular medical follow-up, given the known role of these factors in increasing the

probability of stroke.

4.10. The Association between Lifestyle Variables (Body Mass Index and Physical Exercise) and Stroke Types
To assess the relationship between lifestyle variables and stroke type, the researchers conducted a statistical analysis

using the Chi-square test. The findings are presented in Table 11.

Table (11) Association between Lifestyle Variables (Body Mass Index and Physical Exercise) and Stroke Types

Type of str Oke
i Chi-
Associated factors Ischemic CVA Hemorrhagic CVA P-value
square
N % N % %
underweight=<18.5 5 3.1% 0 0.0% 5 3.1%
normal BMI =18.5- 25 43 26.7% 23 14.3% 66 41.0%
Weight
(BMI1) overweight = 25-30 42 26.1% 21 13.0% 63 39.1% 3.117a 0.374

obesity =>30 20 12.4% 7 4.3% 27 16.8%

Total 110 68.3% 51 31.6% 161 100.0%

Yes 55 34.2% 23 14.3% 78 48.5%
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physical No 36 22.4% 13 8.1% 49 30.4%
exercise Rarely 19 11.8% 15 9.3% 34 21.1% 3.204a 0.202
Total 110 68.4% 51 31.7% 161 100.0%

An analysis of the data in Table 11 indicates that neither Body Mass Index (BMI) (P=0.374) nor physical exercise
(P=0.202) showed any statistically significant association with the type of stroke. Nevertheless, it's important to note that a large
percentage of participants had a normal BMI or were overweight (41.0% and 39.1%, respectively). As for physical activity, a
majority of participants (48.5%) do engage in some form of exercise, which may suggest a decent level of awareness about the
importance of physical activity in the community, even though this did not translate into a direct statistical relationship with

stroke type.
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Figure 0.14: distribution of participants according to Weight Figure 0.15: distribution of participants
(BMI) according to doing physical exercise

The researchers believe that the lack of statistical significance in this analysis doesn't diminish the overall importance
of these factors as general risk factors for stroke. Global research confirms that obesity and a lack of physical activity are key
contributors to vascular diseases. Therefore, the researchers recommend focusing on awareness programs that target all
community members to promote maintaining a healthy weight and engaging in regular physical activity as an effective preventive

strategy to reduce stroke incidence rates.

5-Discussion

This study, conducted in Amran Governorate's teaching hospitals, provides a crucial understanding of stroke
epidemiology in a resource-limited setting. The findings align with a substantial body of international and regional literature,
while also highlighting unique local factors.
5-1-Stroke Subtype and Demographics:

The study found that ischemic stroke was the predominant subtype (68.3%), while hemorrhagic stroke accounted for
31.7%. This mirrors findings from numerous studies in Yemen and other countries, including Sallam et al. (2009) [12], Al-
Mahfadhietal. (2023) [74], and Hezam and Khan (2023) [9], where ischemic stroke rates ranged from 72% to 82.9%. This pattern
is also consistent with studies from Saudi Arabia [77], Egypt [78], Djibouti [79], and Iran [80], confirming the global and regional
dominance of ischemic over hemorrhagic stroke.

The study's finding that the majority of patients were older than 60 years (70.8%) is consistent with global trends,
reaffirming advanced age as a primary non-modifiable risk factor. This is supported by studies from Yemen (Al-Mahfadhi et al.,

2023 [74]; Hezam and Khan, 2023 [9]) and Iran (Farhoudi et al., 2017 [80]), which reported mean ages ranging from 64.98 to 69
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years. However, some studies, such as Sallam et al. (2009) [12] in Yemen and Nour et al. (2022) [79] in Djibouti, found a slightly
younger mean age, suggesting regional variations possibly due to demographic and lifestyle differences.

The observed male predominance (63.4%) aligns with most regional studies. This trend was also reported by Sallam et
al. (2009) [12] (62.6% male), Al-Mahfadhi et al. (2023) [74] (55.8% male), and Hezam and Khan (2023) [9] (74.2% male), and is
a pattern seen in other countries like Djibouti [79] and Egypt [78]. This highlights potential sociocultural, behavioral, and
biological factors that may contribute to a higher stroke risk among males.
5-2-Lifestyle and Behavioral Risk Factors:

The study found that a high proportion of stroke patients were khat chewers (66.5%), a figure higher than in some
previous studies (Sallam et al., 2009 [12] at 43.4%), but similar to others (Salah and Aljarmouz, 2019 [76] at 74.73% and Nour et
al., 2022 [79] at 64%). This suggests that khat chewing is a significant, region-specific, and potentially modifiable risk factor, likely
linked to its effects on blood pressure and vascular health.

The prevalence of smoking among stroke patients (42.2%) is consistent with findings from other studies in Yemen
(Sallam et al., 2009 [12] at 42%; Salah and Aljarmouz, 2019 [76] at 47.3%). While this prevalence is higher than in some studies
(Al-Mahfadhietal., 2023 [74] at 20.9%; Farhoudi et al., 2017 [80] at 12.6%), it aligns with others, such as Nour et al. (2022) [79]
in Djibouti (50%). These variations may be a result of differing regional smoking habits, public health campaigns, or the combined
effect of cultural practices like khat chewing. And This study, conducted in teaching hospitals in Amran Governorate, provides
vital insights into stroke epidemiology in a resource-limited, conflict-affected setting. The findings largely align with global and

regional literature while also revealing unique local patterns.

5-3-Prevalent Modifiable Risk Factors: A Comparative Analysis

In this study, hypertension was the most prevalent modifiable risk factor (62.1%), a finding consistent with other
Yemeni studies (Hezam & Khan, 2023 [9]; Al-Mahfadhi et al., 2023 [74]) and regional data from Djibouti (Nour et al., 2022 [79])
and Egypt (Khedr et al., 2013 [78]). While our prevalence was slightly lower than some reports (Sallam et al., 2009 [12]),
hypertension remains a dominant contributor to the stroke burden.

The prevalence of diabetes mellitus (32.9%) among our stroke patients was notably higher than some regional studies
(Sallam et al., 2009 [12]; Farhoudi et al., 2017 [80]) but aligns with findings from Saudi Arabia (Alhazzani et al., 2023 [77]) and
Egypt (Khedr et al,, 2013 [78]). This underscores its growing importance as a significant modifiable risk factor in our population.

A striking finding was the high prevalence of cardiac disease (62.1%) with a significant association with ischemic
stroke (p=0.004). This rate substantially exceeds those reported in other regional studies (Al-Mahfadhi etal., 2023 [74]; Farhoudi
etal., 2017 [80]), suggesting a unique epidemiological pattern in this population. The researchers attribute this to potential gaps
in primary cardiac care infrastructure and the high prevalence of shared risk factors like khat chewing and smoking.
5-4-Unique Local Patterns and Sociodemographic Influences:

This study identified a significant rural predominance, with 80.7% of stroke patients residing in rural areas. This
disparity reflects documented urban-rural differences in healthcare access, health awareness, and the burden of modifiable risk
factors across the region (Khedr et al., 2013 [78]; Nour et al., 2022 [79]).

While obesity (16.8%), previous stroke history (27.3%), and family history of stroke (28%) were also notable, their
prevalence differed from some regional patterns. The high rate of recurrent stroke (27.3%) compared to other Yemeni cohorts

(Al-Mahfadhi et al., 2023 [74]; Salah and Aljarmouz, 2019 [76]) suggests a critical gap in secondary prevention efforts. Similarly,
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the higher rate of familial predisposition (28%) compared to other studies (Al-Mahfadhi et al., 2023 [74]) suggests potential
shared genetic or environmental influences.

Finally, the prevalence of smoking (42.2%) and khat chewing (66.5%) in our cohort is consistent with regional data,
reaffirming their roles as major behavioral risk factors. These findings collectively emphasize the need for targeted, localized
interventions that address a complex interplay of systemic, behavioral, and demographic factors, particularly in rural

communities.

6-Conclusion and Recommendations
6-1- Key Conclusions from the Study

Based on the findings of the current study and in comparison with previous research, the following are the primary
conclusions:

A.  Dominance of Ischemic Stroke: The study confirms thatischemic stroke is the predominant subtype (68.3%), consistent with
global and regional patterns, including those from Yemen, Saudi Arabia, and Egypt.[78 ,76 ,74]

B. Stroke as an Age-Related Burden: The overwhelming majority of cases (70.8%) were among adults over 60, affirming that
advanced age is a primary, non-modifiable risk factor for stroke in the region.[80,74]

C.  High Prevalence of Traditional Risk Factors: Well-established factors like hypertension (62.1%), diabetes mellitus (32.9%),
and smoking (42.2%) are highly prevalent among patients, highlighting their fundamental role in stroke etiology.[78 ,75]

D. Significance of a Local Behavioral Factor: The high prevalence of khat chewing (66.5%) underscores its importance as a
region-specific modifiable risk factor that must be addressed in local prevention strategies.[79,76]

E.  Association Between Heart Disease and Ischemic Stroke: A significant association was found between a history of heart
disease and ischemic stroke (p=0.004), suggesting a critical need for enhanced primary cardiac care as a stroke prevention
measure.[74]

F.  Disparity in Rural-Urban Prevalence: The study's finding that the vast majority of patients (80.7%) reside in rural areas points
to significant disparities in healthcare access and awareness between rural and urban populations.[79,78]

G. Nuanced Statistical Findings: While some factors like smoking, khat chewing, and hypertension did not show a statistically
significant association with stroke subtype, their widespread prevalence confirms their role as overall general risk factors for
stroke incidence.

H. Unique Temporal Pattern of Onset: The study observed a peak in hemorrhagic stroke cases during the afternoon (1:00 PM—
7:00 PM), a finding that may be linked to local routines and physiological factors and warrants further investigation.

I.  Gaps in Secondary Prevention: The high rate of previous stroke history (27.3%) and family history (28%) suggests a critical
gap in secondary prevention and an underlying genetic or environmental predisposition within the population [74].

6-2-Recommendations

1. Based on the study's findings and comparisons with previous research, the researchers recommend the following
interventions to reduce the burden of stroke in the community:

2. Enhance Community Health Awareness: Launch intensive awareness campaigns targeting rural residents, smokers, and khat
chewers, focusing on the importance of controlling major risk factors such as hypertension and diabetes.

3. Improve Healthcare Infrastructure: Establish specialized stroke centers in key hospitals, provide clot-dissolving medications

(tPA), and train medical staff on their proper use.
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Develop Primary and Secondary Prevention Programs: The Ministry of Health should establish national programs for regular
early screening for heart disease, hypertension, and diabetes, providing comprehensive treatment plans that focus on patient
lifestyle changes.

Target Health Interventions to High-Risk Groups: Prevention programs should prioritize the elderly (over 60) and rural
residents, along with improving primary healthcare services in these areas.

Provide Behavioral Support Services: Free programs are recommended to help smokers and khat chewers quit these habits,
highlighting their health risks and direct link to vascular diseases.

Develop Health Policies: Relevant authorities should review and update national healthcare policies to include plans for

managing strokes and to ensure the availability of medications and equipment in all hospitals.

6.3 Suggestions for Future Research

1)

Study the Relationship Between Stroke Timing and Physiological Factors: A detailed analytical study is suggested to identify
the physiological and behavioral factors that increase the likelihood of stroke at specific times of the day, such as changes in

blood pressure, stress hormone levels, or the effect of daily routines.

2)  Analyze the Impact of Genetic Factors on Stroke: A genetic study is recommended to examine the relationship between a
family history of stroke and genetic predisposition in the Yemeni community, which would help develop targeted and
effective preventive strategies.

3) Assess the Effect of Khat on Stroke Types: A comparative study is proposed to determine whether khat chewing has a
preferential effect on a specific stroke type, while considering other associated risk factors
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