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ABSTRACT 

Background: Cerebrovascular accidents (CVA) are acute neurologic injuries that represent a common cause of disability 

and mortality worldwide, with ischemic and hemorrhagic strokes being the most common forms. In Yemen, there has been 

limited research on CVA. Therefore, this study aimed to determine the clinical presentation, risk factors and different types of 

CVA based on head computed tomography (CT) scans among patients admitted to tertiary care hospitals in Sana'a. 

Methods: A descriptive cross-sectional study was conducted among 201 patients with CVA who underwent head CT scans 

at four tertiary hospitals in Sana'a from October 2023 to February 2024. Data about sociodemographic characteristics, clinical 

presentation and potential risk factors for CVA were collected using a questionnaire. Descriptive statistics were then used to 

summarize and present the data. 

Results: Most patients with CVA admitted to tertiary care hospitals were males (63.7%) and over 40 years old (81%), with a 

mean age of 56 ± 17 years. More than half of the patients were rural residents (56.7%), illiterate (57.2%), and unemployed 

(55.2%). Based on CT scan findings, 68.7% (138/201) of patients with CVA had ischemic strokes and 15.4% (31/201) had 

hemorrhagic strokes. However, the pattern of CVA was undetermined in 15.9% (32/201) of patients. Dysarthria (49.3%) was the 

most frequent presentation among patients with CVA, followed by left-sided hemiplegia (39.8%), headache (32.8%), right-sided 

hemiplegia (30.8%), and choking (30.3%). In contrast, fatigue and loss of vision were the least frequent presentations (0.5% 

each), followed by asphyxia (2.5%), diplopia (3%), chest pain (4.5%), and coma (5.5%). Other manifestations ranged from 7% for 

memory loss to 28.9% for decreased consciousness. Khat chewing was the most frequent potential risk factor among 64.2% 

of stroke patients, followed by HTN (46.8%), smoking (39.8%), DM (33.3%), and past history of stroke (23.4%). However, 

dyslipidemia (8.4%) and family history of stroke (15.9%) were the least frequent potential risk factors among stroke patients. 

Conclusion: Approximately two-thirds of patients admitted with CVA to tertiary care hospitals in Sana’a experience 

ischemic strokes in alignment with the global trends in CVA epidemiology. Clinical presentations in CVA patients vary, with 

dysarthria and hemiplegia being the most predominant. The high frequency of khat chewing and smoking as potential risk 

factors emphasizes the necessity of public health interventions to reduce these habits. Likewise, hypertension and diabetes 

mellitus are common potential risk factors that call for improving healthcare services to control these chronic diseases and 

lower the risk of CVA. 

Keywords: Cerebrovascular accident • Clinical presentation • Potential risk factor • Yemen  
 

1. Introduction 

A cerebrovascular accident (CVA) is the sudden 

onset of a neurological deficit due to a localized 

vascular etiology,(1) with over a third of stroke-related 

deaths occurring in developing countries.(2) It is a 

widespread neurological disorder that counts as the 

second most common cause of mortality worldwide, 

leading to 6.2 million deaths in 2015, with an increase 

of 830,000 since 2000.(1) It is estimated that 15 

million people get a stroke annually worldwide, with 

low- and middle-income nations accounting for four 

out of five strokes.(3) Over 795,000 people in the 

United States experience a stroke each year, with 

approximately 610,000 of cases being new 

strokes.(4) The two most basic types of stroke are 

ischemic and hemorrhagic, with different 

proportions across populations; however, ischemic 

stroke accounts for the majority of about 80% of 

strokes.(5)  

Emboli from the heart or proximal arterial sources or 

thrombosis of the cerebral arteries can cause focal 

ischemia or infarction. If blood supply to the ischemic 

brain tissue is restored before a substantial infarction 

occurs, the patient only experiences a transient 

ischemic attack (TIA).(1) TIA is a temporary focal 

neurological impairment caused by brain or retinal 

ischemia without signs of an infarction that typically 

https://doi.org/10.59222/ustjms.3.3
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resolves within 24 hours. However, a cerebral 

ischemic stroke involves an acute focal neurological 

impairment due to a focal infarction at one or more 

brain or retinal sites, as confirmed by neuroimaging 

or symptoms lasting longer than 24 hours. Acute 

focal neurological disruption due to bleeding within 

the brain's ventricular system or parenchyma is 

known as an intracerebral hemorrhage.(6) 

In developed countries, the incidence of age-

standardized strokes has significantly decreased 

over the past few decades due to effective initiatives 

for avoiding cerebrovascular risk factors and efficient 

health care. In contrast, low- and middle-income 

countries (LMICs) have reported higher rates of 

stroke incidence.(7) Age, sex and race are examples 

of nonmodifiable risk factors for stroke, whereas 

common modifiable risk factors include diet, physical 

inactivity, and smoking. Hypertension (HTN) has 

been identified as the most common risk factor for 

stroke in Arab nations,(2) and lowering blood pressure 

is crucial to reduce the risk of having future strokes.(6) 

In addition, diabetes mellitus (DM) increases the risk 

of stroke and could contribute to a poorer prognosis. 

A meta-analysis of 39 studies found that around one-

third of all strokes occurred in people with DM, with 

ischemic strokes being more common than hemor-

rhagic strokes.(8) Inflammatory conditions, infec-

tions, pollutants and cardiac atrial abnormalities un-

related to atrial fibrillation are among the most 

recently identified risk factors and triggers for stroke. 

Stroke can be a major sign of rare, inherited illnesses 

due to single-gene abnormalities. Recent studies 

indicate that genetic variants can affect the risk of 

stroke due to other common causes. These genetic 

factors can be modified more than previously 

thought, especially those that interact with the 

environment.(5) The clinical presentation of an 

ischemic stroke depends on the arterial territory 

involved and the size of the lesion, which play a 

critical role in the management of stroke. 

The incidence, risk factors and mortality rates of 

stroke vary across different countries. A meta-

analysis from 32 cohorts across 29 countries focusing 

on patients with ischemic stroke found that HTN and 

DM were the most common risk factors among Asian 

and Black patients.(9) High-income countries showed 

higher rates of large vessel atherosclerosis. In 

contrast, LMICs showed more undetermined stroke 

cases. Furthermore, patients in LMICs experienced a 

higher three-month mortality rate despite having 

fewer vascular risk factors.(9) In Egypt, the lifetime 

stroke incidence among individuals aged 20 years 

and older was 8.5 per 1000,(10) with ischemic strokes 

(7.2 per 1000) being higher than hemorrhagic strokes 

(1.1 per 1000). The incidence increased with age and 

was higher in males. HTN was the most common risk 

factor among Egyptian stroke patients, followed by 

DM and hyperlipidemia.(10) In Ethiopia, 48.3% of 

stroke cases were hemorrhagic, while 51.7% were 

ischemic.(11) HTN was the most common risk factor 

for stroke, followed by family history, alcohol 

consumption, heart failure, and smoking.(11) In 

Bangladesh, 39% of stroke cases were hemorrhagic 

and 56% were ischemic, with HTN being the most 

common risk factor, followed by smoking, dys-

lipidemia, and DM.(12)  

In Yemen, limited research has been conducted 

on CVA. Therefore, this study aimed to determine the 

clinical presentation, risk factors and different types 

of CVA based on head computed tomography (CT) 

scans among patients admitted to tertiary care 

hospitals in Sana'a. 

2. Methods 

2.1. Study design, population and setting 

A descriptive cross-sectional study was carried out 

among patients with CVA admitted to the medical 
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wards, intensive care units and emergency depart-

ments of four tertiary hospitals in Sana'a from 

October 2023 to February 2024. The study hospitals 

included two public hospitals (Al-Jomhouri Teaching 

Hospital and Al-Thawra Modern General Hospital) 

and two private hospitals (University of Science and 

Technology Hospital and Azal Hospital). All hospital-

ized patients who had neurological presentations 

and underwent head CT scans were included in the 

study, provided they or their legal representatives 

consented to participation. Patients who refused to 

participate or did not have a head CT scan were 

excluded. 

 

2.2. Data collection 

Data were collected using a three-part questionnaire 

through face-to-face interviews with patients or their 

relatives. The first part covered sociodemographic 

characteristics. The second part focused on the 

clinical presentation, and the fourth part was used to 

record the findings of CT scans. The third part 

assessed certain risk factors, including khat chewing, 

smoking, family and personal history of CVA, HTN, 

DM, and dyslipidemia. 

 
2.3. Data analysis 

Data were descriptively analyzed with IBM SPSS 

Statistics, version 22 (IBM Corp., Armonk, NY, USA). 

Continuous variables were summarized as the mean 

and standard deviation (SD), while categorical 

variables were presented as frequencies and 

percentages. 

 

3. Results 

3.1. Sociodemographic characteristics of patients 

with CVA 

Table 1 shows that most patients with CVA admitted 

to tertiary care hospitals were males (63.7%) and over 

40 years old (81%), with a mean age of 56 ± 17 years. 

More than half of the patients were rural residents 

(56.7%), illiterate (57.2%), and unemployed (55.2%). 
 

Table 1: Sociodemographic characteristics of patients with CVA 
admitted to tertiary care hospitals in Sana’a City, Yemen (2023)*  

Characteristics n  (%) 

Sex   
Male  128  (63.7) 
Female   73  (36.3) 

Age (years)  
<20  84 (36.3) 
20–40  30  (15.0) 
>40 163  (81.0) 

Residence  
Urban 87  (43.3) 
Rural 114  (56.7) 

Literacy status  
Illiterate 115  (57.2) 
Literate 86  (42.8) 

Employment status  
Employed 90  (44.8) 
Unemployed  111  (55.2) 

* The total number of patients included in the study was 201. SD, 
standard deviation. 

 
3.2. Patterns of CVA among patients based on CT 

neuroimaging 

Based on CT scan findings, 68.7% (138/201) of 

patients with CVA had ischemic strokes and 15.4% 

(31/201) had hemorrhagic strokes. However, the 

pattern of CVA was undetermined in 15.9% (32/201) of 

patients. 
 

3.3. Clinical presentation of patients with CVA  

Table 2 shows that dysarthria (49.3%) was the most 

frequent presentation among patients with CVA 

admitted, followed by left-sided hemiplegia (39.8%), 

headache (32.8%), right-sided hemiplegia (30.8%), 

and choking (30.3%). In contrast, fatigue and loss of 

vision were the least frequent presentations (0.5% 

each), followed by asphyxia (2.5%), diplopia (3%), 

chest pain (4.5%), and coma (5.5%). Other 

manifestations ranged from 7% for memory loss to 

28.9% for decreased consciousness. 
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Table 2: Clinical presentation of patients with CVA admitted to 
tertiary hospitals in Sana’a City, Yemen (2023)* 

Clinical features n  (%) 

Dysarthria 99 (49.3) 
Left-sided hemiplegia 80  (39.8) 
Headache 66  (32.8) 
Right-sided hemiplegia 62  (30.8) 
Choking 61  (30.3) 
Decreased consciousness 58  (28.9) 
Nausea and/or vomiting 56  (27.9) 
Facial palsy 53  (26.4) 
Dizziness 45  (22.4) 
Swallowing difficulty 40  (19.9) 
Blurred vision 29  (14.4) 
Urinary incontinence 26  (12.9) 
Altered sensation 25  (12.4) 
Gait abnormality 24  (11.9) 
Aphasia 23  (11.4) 
Convulsion 19  (9.5) 
Loss of memory 19  (9.5) 
Paralysis 14  (7.0) 
Coma 11  (5.5) 
Chest pain 9  (4.5) 
Diplopia 6  (3.0) 
Asphyxia 5  (2.5) 
Loss of vision 1  (0.5) 
Fatigue 1  (0.5) 

* The total number of patients was 201. 
 

3.4. Frequency distribution of potential risk factors 

among patients with CVA 

Table 3 shows that khat chewing was the most 

frequent potential risk factor among 64.2% of stroke 

patients, followed by HTN (46.8%), smoking (39.8%), 

DM (33.3%), and past history of stroke (23.4%). 

However, dyslipidemia (8.4%) and family history of 

stroke (15.9%) were the least frequent potential risk 

factors among stroke patients. 
 

Table 3: Frequency distribution of potential risk factors for CVA 
among patients admitted to tertiary hospitals in Sana’a City, 
Yemen (2023)* 

Potential risk factor       n (%) 

Khat chewing 129 (64.2) 
HTN 94  (46.8) 
Smoking 76 (39.8) 
DM 67  (33.3) 
Past history of stroke 47 (23.4) 
Family history of stroke 32  (15.9) 
Dyslipidemia   17  (8.4) 

* The total number of patients was 201; HTN, hypertension; DM, diabetes 

mellitus. 

4. Discussion 

Understanding the risk factors and patterns of CVA is 

crucial for effective management and prevention. In 

this study, 68.7% of patients admitted to tertiary care 

hospitals had ischemic strokes. Similarly, ischemic 

strokes were the most clinical pattern reported in 72% 

of patients hospitalized over four years (1999–2003) 

in Sana’a City, while hemorrhagic strokes were 

observed in 25% of cases.(13) It also aligns with the 

most recently reported rates in two hospitals in 

Sana’a (73.3% for ischemic and 19.9% for hemorrhagic 

strokes).(14) Consistent patterns were also reported 

among stroke patients in Hadhramout (70–82.9% for 

ischemic and 17.1–30% for hemorrhagic strokes),(15–17) 

Dhamar (76.9% for ischemic and 23.1% for 

hemorrhagic strokes),(18) and Shabwah (76.6% for 

ischemic and 23.4% for hemorrhagic).(19) In addition, 

this finding is similar to that reported among 

hospitalized Indian patients, where ischemic strokes 

represented 80%.(20) A similar pattern was found 

among patients in Qatar, where 80.4% had ischemic 

stroke and 19.6% had hemorrhagic stroke.(21) 

However, it contrasts with that reported for patients 

hospitalized with stroke in Mukalla City, where 83% of 

strokes were hemorrhagic.(16) It is noteworthy that a 

systematic review analyzing 64 published articles on 

stroke in the Middle East from 1980 to 2015 found 

that ischemic stroke is the most common type in the 

region.(22) The pattern of stroke in the present study 

is also consistent with patterns reported elsewhere 

in the world.(23–27) 

The mean age of patients with CVA in the present 

study was 56 years. Similarly, a previous study in 

Sana’a found that the mean age of stroke patients 

was 59.6 years. However, higher mean ages of 

patients with stroke had been reported from other 

Yemeni governorates, ranging from 65 to 69 years in 

Hadhramout, Shabwah and Dhamar.(16–19) In the 

present study, over 80% of CVA occurred in patients 

https://doi.org/10.59222/ustjms.3.3
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older than 40 years. A previous study in Sana’a 

showed that more than half of strokes were 

observed in the middle age group of 15–44 years.(13) 

The finding of the present study is consistent with 

that reported in Mukalla, where the majority of cases 

(97%) affected patients older than 40 years.(15) The 

elderly remain the primary population that requires 

special attention to lower the burden of stroke. 

In the present study, CVA affected males more 

than females (63.7% vs. 36.3%). This finding is 

consistent with a predominance of stroke among 

males compared to females in a previous study in 

Sana’a.(13) Higher proportions of males affected by 

stroke were also reported among hospitalized 

patients in other Yemeni governorates, including 

Dhamar (63.7%),(18) Shabwah (74.2%),(19) and Hadhra-

mout (77%).(17) The reason for the male predomi-

nance is unclear, though it may be partially attributed 

to the high prevalence of HTN, DM, smoking and khat 

chewing among male patients. Men may also have 

better healthcare-seeking behavior, making them 

more likely to seek medical care and present to 

hospitals. A systematic review of studies on stroke in 

the Middle East shows a notable male-to-female ratio 

among stroke patients.(22) In contrast, female 

predominance for stroke was found in Ethiopia 

(57.4%).(28) 

Regarding the clinical manifestations among 

patients with CVA in the present study, dysarthria 

was the most predominant feature in approximately 

one-half of patients, followed by left-sided hemiple-

gia, headache, right-sided hemiplegia, choking, and 

decreased consciousness in more or less than one-

third of cases. Dysarthria serves as a key indicator of 

neurological impairment, which may require post-

stroke management and rehabilitation.(29) In 

alignment with the findings of the present study, 

dysarthria was reported among 45.7% of patients 

admitted with stroke to tertiary hospitals in 

Sana’a.(14) Speech disorder was also reported among 

40.3% of patients with stroke in Shabwah, second to 

hemiplegia (82.1%).(19) Likewise, motor dysphasia that 

affects speech was observed in about one-third of 

patients with stroke in Mukalla.(16) 

Hemiplegia is a main cause of disability in stroke 

sufferers, hence early physiotherapy and mobility 

therapies are rather important for improving reha-

bilitation.(30) The high proportion of patients with left-

sided hemiplegia indicates right hemisphere 

involvement, which is a classic feature of stroke 

originating from contralateral brain damage.(31) This 

study revealed only slight variations in the propor-

tions of both left-sided and right-sided hemiplegia 

(39.8% vs. 30.8%), suggesting a somewhat equal 

distribution of hemispheric lesions in this study pop-

ulation. In contrast, a higher proportion of stroke 

patients (87%) presented with hemiplegia in 

Sana’a.(14) In a pattern consistent with the present 

study, left-sided and right-sided hemiplegia (55.7% 

and 44.3%, respectively) was reported among stroke 

patients in Mukalla.(16) 

Headache, which was reported by approximately 

one-third of patients in the present study, is a non-

specific symptom that can be associated with many 

neurological disorders, including stroke.(32) There-

fore, the high frequency of headache in this study 

emphasizes the importance of thorough assessment 

of this condition to distinguish between primary and 

secondary causes because its sudden and explosive 

onset can be a symptom of life-threatening condi-

tions such as subarachnoid hemorrhage.(33) In line 

with the finding of the present study, headache was 

reported among 42.7% of stroke patients in 

Shabwah.(19) 

Choking (30.3%) and swallowing difficulty (19.9%) 

were also significant presentations among patients in 

the present study, often linked to dysphagia, a 

common complication of stroke.(34) This finding high-

https://doi.org/10.59222/ustjms.3.3
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lights the high occurrence of dysphagia in patients 

with CVA, which emphasizes the need for early 

swallowing assessments and interventions to reduce 

complications and increase patient safety. On the 

other hand, decreased consciousness was observed 

in approximately 29% of patients with CVA in the 

present study; however, only 5.5% were comatose. 

These findings are consistent with the spectrum of 

altered consciousness often observed in stroke 

patients, which can range from mild confusion to 

deep coma, based on brain damage degree and 

location. Impaired consciousness is usually linked to 

large infarcts, hemorrhagic strokes or brainstem 

involvement and is a predictor of poor prognosis.(35) 

In Mukalla, 22.1% of patients with stroke were found 

to have confused consensualness, while 15.9% were 

comatose.(16) The higher frequency of coma in the 

latter study suggests potential differences in stroke 

severity or healthcare access, warranting further 

investigation. 

Khat chewing is a deeply ingrained cultural 

practice in Yemen with substantial health implica-

tions. In this study, the majority of stroke patients 

were khat chewers (64.2%), a proportion higher than 

the 43.4% reported among stroke patients in Sana’a 

in a four-year study conducted from 1999 to 2003.(13) 

However, regional variations exist, with a higher 

proportion of khat chewers (74.8%) observed among 

stroke patients in Dhamar,(18) while a lower propor-

tion (39.5%) was reported in Shabwah.(19) These 

differences may reflect variations in cultural habits 

and the geographic distribution of khat cultivation. 

While this study did not establish a statistical associa-

tion between khat chewing and stroke because of 

the absence of a comparison group of non-stroke 

patients, it underscores the need for analytical 

studies to investigate the role of khat chewing as a 

risk factor for stroke. 

The proportion of hypertensive patients with 

stroke in the present study was 46.8%, which is higher 

than that previously reported among stroke patients 

in Sana’a (28.9%).(13) In contrast, it is slightly lower 

than that reported among stroke patients in Dhamar 

(54.5-57.1%),(18, 36) Hadramout (55.3–81%),(15–17) and 

Shabwah (71%).(17) On the other hand, diabetic 

patients accounted for one-third of stroke patients in 

the present study, which is higher than that reported 

previously in Sana’a (6.5%)(13) and recently reported in 

Dhamar (11%).(18) However, it is lower than the pro-

portion of DM among stroke patients in Hadhramout 

(38–58%)(15–17) and Shabwah (48%).(19) Notably, a 

systematic review of stroke studies in the Middle East 

highlights HTN as the most common risk factor, 

affecting 24.9–80% of stroke patients in the region.(22) 

These disparities may be attributed to a lack of 

individual awareness regarding the importance of 

glycemic control and/or insufficient access to special-

ized healthcare providers. While HTN continues to be 

the leading risk factor for stroke, DM also significantly 

contributes to stroke etiology, especially in regions 

where awareness of glycemic control is limited and 

access to specialized healthcare services is inade-

quate. Therefore, there is a need for targeted public 

health interventions and enhancing healthcare 

delivery systems to effectively reduce the burden of 

stroke linked to DM in these populations. 

Smoking is a well-established risk factor for acute 

stroke, as it contributes to the development of ath-

erosclerosis, HTN, and other cardiovascular condi-

tions that increase stroke risk.(36) In this context, 

39.8% of stroke patients in the present study were 

smokers, a proportion that aligns closely with 

findings from Shabwah (37.3%)(19) and Hadramout 

(40%).(17) In contrast, the frequency of smoking was 

47.3% among stroke patients in Dhamar and 18.2% in 

Mukalla.(15, 18) The high number of smokers among 

stroke patients in this study highlights the im-

https://doi.org/10.59222/ustjms.3.3
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portance of taking action to reduce tobacco use 

through targeted interventions and programs. It is 

noteworthy that there are great variations in the 

proportion of smokers among stroke patients in the 

Middle East, ranging from 1.6% to 47.3%.(22) 

In this study, 23.4% of stroke patients reported a 

personal history of stroke, while 15.9% had a family 

history of stroke. These findings align with but also 

show some variation from other studies conducted 

across the country. For instance, a history of previous 

strokes was reported among 17.3% of cases in Sana’a, 

15.4% in Dhamar, and 8.5–30% in Hadhramout.(13, 15–18) 

On the other hand, the proportion of stroke patients 

with a family history of stroke was 5.4% in a previous 

study in Sana’a, 5.5% in Dhamar, 12–31% in 

Hadhramout, and 18.1% in Shabwah.(13, 15–19) These 

differences may stem from a combination of genetic, 

environmental, and healthcare-associated factors. 

Therefore, it is essential that people who have 

experienced a stroke before take steps to prevent 

future strokes, including managing predisposing 

conditions like HTN and DM. In addition, people with 

a family history of stroke should get screened early 

and make changes to their lifestyle habits.  

Dyslipidemia is increasingly recognized as a 

significant risk factor for stroke, particularly ischemic 

stroke.(37) However, dyslipidemia was identified in 

8.5% of cases in this study, which aligns closely with 

that reported for stroke patients in Mukalla (8.7%) 

and hyperlipidemia observed among stroke patients 

in Sana’a.(13, 16) However, higher dyslipidemia propor-

tions were observed among stroke patients in 

Shabwah (21.8%) and Hadramout (39%).(17, 19) Alt-

hough dyslipidemia was not predominant among 

stroke patients in the present study, it requires 

attention as part of comprehensive stroke preven-

tion strategies through adjustments of lifestyle, 

dietary habits and medications.  

This study is limited by being descriptive, and 

several potential risk factors and co-morbidities 

might not be studied. However, it provides valuable 

insights into the clinico-epidemiologic and neu-

roimaging findings in patients presented with CVA. 

Moreover, due to the cross-sectional nature of this 

study, the patients were not followed for the 

outcomes, and hence, the mortality rates could not 

be determined. Therefore, longitudinal studies are 

essential for understanding the long-term outcomes, 

progression, and impact of interventions in patients 

with CVA. 
 

5. Conclusion 

Approximately two-thirds of patients admitted with 

CVA to tertiary care hospitals in Sana’a experience 

ischemic strokes based on neuroimaging using CT 

scans, while the other third of cases can have 

hemorrhagic strokes or other attacks. This pattern of 

CVA aligns with the global trends in CVA epidemiol-

ogy. Clinical presentations of CVA show slight 

variations from those reported elsewhere, with 

dysarthria and hemiplegia being the most 

predominant. The high frequency of khat chewing 

and smoking as potential risk factors emphasizes the 

necessity of public health interventions to reduce 

these habits. Likewise, HTN and DM are common 

potential risk factors that call for improving 

healthcare services to control these chronic diseases 

and lower the risk of CVA. 
 

 

Acknowledgments 
The authors thank the patients for their agreement to 
participate in this study. In addition, they thank the 
administrations of the hospitals included in this study for 
their permission, and the medical staff for their help. 
 

Ethical approval and consent 
The study was approved by the Research Ethics 

Committee of the University of Science and Technology, 

Sana’a (Ethical clearance No.: 1445/0015/UREC/UST). 

https://doi.org/10.59222/ustjms.3.3


 

 

 

© 2025 University of Science and Technology, Sana'a, Yemen. 

This article may be used, disseminated, or reproduced as long as the journal and authors are credited.  

Online ISSN: 2959-4146  

Print ISSN:    2959-4138                        

      

9 

Alassar et al., UST J Med Sci 2025;3:4. 
https://doi.org/10.59222/ustjms.3.4 

 

Permission was also obtained from the administrations of 

the study hospitals. Written informed consent was 

obtained from the patients or their close relatives. The 

privacy of the patients and the confidentially of their data 

were strictly maintained throughout the study. 
 

Conflict of Interest 
The authors declare no conflict of interest associated with 

this article. 

Funding 
None. 

References 
1. Kasper D, Fauci A, Hauser S, Longo D, Jameson J, Loscalzo 

J: Harrison’s Principles of Internal Medicine (Vol. 1 & 2). 

19 edn. New York: McGraw Hill Education Medical; 2015. 

2. Benamer HT, Grosset D. Stroke in Arab countries: a 

systematic literature review. J Neurol Sci. 2009;284(1-

2):18-23. DOI ● PubMed ● Google Scholar 

3. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. 

Global and regional burden of disease and risk factors, 

2001: systematic analysis of population health data. Lancet. 

2006;367(9524):1747-57. DOI ● PubMed ● Google Scholar 

4. Tsao CW, Aday AW, Almarzooq ZI, Alonso A, Beaton AZ, 

Bittencourt MS, et al. Heart disease and stroke statistics-

2022 update: a report from the American Heart Association. 

Circulation. 2022;145(8):e153-639. DOI ● PubMed ● Google 

Scholar 
5. Boehme AK, Esenwa C, Elkind MS. Stroke risk factors, 

genetics, and prevention. Circ Res. 2017;120(3):472-95. 
DOI ● PubMed ● Google Scholar 

6. Ralston SH, Penman ID, Strachan MW, Hobson R (eds.): 

Davidson's Principles and Practice of Medicine E-Book: 

Davidson's Principles and Practice of Medicine, 23rd edn. 

London: Elsevier Health Sciences; 2022.  

7. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, 

Connor M, Bennett DA, et al. Global and regional burden of 

stroke during 1990-2010: findings from the Global Burden 

of Disease Study 2010. Lancet. 2014;383(9913):245-54. 
DOI ● PubMed ● Google Scholar 

8. Lau LH, Lew J, Borschmann K, Thijs V, Ekinci EI. 

Prevalence of diabetes and its effects on stroke outcomes: 

a meta-analysis and literature review. J Diabetes Investig. 

2019;10(3):780-92. DOI ● PubMed ● Google Scholar 

9. Jacob MA, Ekker MS, Allach Y, Cai M, Aarnio K, Arauz A, 

et al. Global differences in risk factors, etiology, and 

outcome of ischemic stroke in young adults - A worldwide 

meta-analysis: The GOAL Initiative. Neurology. 2022; 

98(6):e573-88. DOI ● PubMed ● Google Scholar 

10. El Tallawy HN, Farghaly WM, Badry R, Hamdy NA, Shehata 

GA, Rageh TA, et al. Epidemiology and clinical presentation 

of stroke in Upper Egypt (desert area). Neuropsychiatr Dis 

Treat. 2015;11:2177-83. DOI ● PubMed ● Google Scholar 

11. Fekadu G, Chelkeba L, Kebede A. Risk factors, clinical 

presentations and predictors of stroke among adult patients 

admitted to stroke unit of Jimma university medical center, 

south west Ethiopia: prospective observational study. BMC 

Neurol. 2019;19(1):187. DOI ● PubMed ● Google Scholar 

12. Saha R, Islam MSU, Hossain AM, Kabir MR, Al Mamun A, 

Saha SK, et al. Clinical presentation and risk factors of 

stroke-A study of 100 hospitalized stroke patients in 

Bangladesh. Faridpur Med Coll J. 2016;11(1):23-5. DOI ● 

Google Scholar 
13. Sallam AR, Al-Aghbari K, Awn H. The clinical profile of 

stroke: a Yemeni experience. Jordan Med J. 2009;43(2). 
Google Scholar 

14. Mojahed A, Al-Hobaishi K. The pattern and distribution of 

risk factors of stroke among Yemeni patients at USTH and 

Al-Gumhori Teaching Hospital in Sana’a City, Yemen. J 21 

Sept Uni Med Appl Sci. 2022;3(1):28-43. 

15. Alghazali HS, Bamekhlah RM. Age and sex differences 

among stroke patients in Mukalla, Hadramout: analysis of 

1072 cases. Hadhramout J Med Sci. 2015;4(2):314-20. DOI 

● Google Scholar 
16. Bamekhlah RM, Bin-Nabhan AS, Musaian NS. Risk factors 

and clinical presentation of stroke in Mukalla, Hadhramout, 

Republic of Yemen. Alandalus J Appl Sci. 2014:319. Google 

Scholar 
17. Basamed JM. Risk factors and outcomes of stroke in a 

tertiary hospital in Hadhramout governorate, Yemen. 

Yemen J Med. 2022;6:7. Google Scholar 

18. Salah MQ, Aljarmouz HM. Prevalence and pattern of stroke 

among patients attending a teaching hospital in Dhamar 

governorate, Yemen. Ann Med Health. 2019;1(1):1-4. 
Google Scholar  

19. Hezam HS, Khan FY. Clinical presentation, risk factors, and 

outcomes of stroke in Shabwah governorate, Yemen. Yemen 

J Med. 2023;64(16.22):27-130. Google Scholar 

20. Reddy RH, Diggikar P, Mundada M, Oommen A, Pancholi T, 

Yammanuru B, et al. A comprehensive study of risk factors, 

etiology, and infarction patterns in cerebrovascular 

accidents at a tertiary care hospital in India. Cureus. 

2024;16(9):e68433. DOI ● PubMed ● Google Scholar 

21. Khan FY, Yasin M, Abu-Khattab M, El Hiday AH, Errayes M, 

Lotf AK, et al. Stroke in Qatar: a first prospective hospital-

based study of acute stroke. J Stroke Cerebrovasc Dis. 

2008;17(2):69-78. DOI ● PubMed ● Google Scholar 

22. El-Hajj M, Salameh P, Rachidi S, Hosseini H. The 

epidemiology of stroke in the Middle East. Eur Stroke J. 

2016;1(3):180-98. DOI ● PubMed ● Google Scholar 

23. Al Rajeh S, Awada A, Niazi G, Larbi E. Stroke in a Saudi 

Arabian National Guard community. analysis of 500 

consecutive cases from a population-based hospital. Stroke. 

1993;24(11):1635-9. DOI ● PubMed ● Google Scholar 

24. Al Rajeh S, Larbi EB, Bademosi O, Awada A, Yousef A, al-

Freihi H, et al. Stroke register: experience from the eastern 

province of Saudi Arabia. Cerebrovasc Dis. 1998;8(2):86-

9. DOI ● PubMed ● Google Scholar 

25. Musa HH, Musa IH, El Sadig SM. Risk factors, electrolyte 

disturbances and lipid profiles in Sudanese patients with 

stroke. J Pub Health Epidemiol. 2015;9(10):324-30. Google 

Scholar 

https://doi.org/10.59222/ustjms.3.3
https://doi.org/10.1016/j.jns.2009.04.029
https://pubmed.ncbi.nlm.nih.gov/19428027/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=13112209275329816444&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/s0140-6736(06)68770-9
https://pubmed.ncbi.nlm.nih.gov/16731270/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17738466109771734496&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1161/cir.0000000000001052
https://pubmed.ncbi.nlm.nih.gov/35078371/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=621199251159109900&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=621199251159109900&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1161/circresaha.116.308398
https://pubmed.ncbi.nlm.nih.gov/28154098/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=15370070161341185716&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/s0140-6736(13)61953-4
https://pubmed.ncbi.nlm.nih.gov/24449944/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=16235388041181949189&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1111/jdi.12932
https://pubmed.ncbi.nlm.nih.gov/30220102/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5510351394353184813&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1212/wnl.0000000000013195
https://pubmed.ncbi.nlm.nih.gov/34906974/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7521833585762494817&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.2147/ndt.s87381
https://pubmed.ncbi.nlm.nih.gov/26346729/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=16383836436905981142&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1186/s12883-019-1409-0
https://pubmed.ncbi.nlm.nih.gov/31390995/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5849207058049269907&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.3329/fmcj.v11i1.30875
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=11403970815468042748&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=10754716231572431332&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=4172811541714626398&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=14017846685124235097&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=14017846685124235097&oi=gsb&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=ar&as_sdt=0%2C5&q=Risk+factors+and+outcomes+of+stroke+in+a+tertiary+hospital+in+Hadhramout+Governorate%2C+Yemen&btnG=
https://scholar.google.com/scholar?hl=ar&as_sdt=0%2C5&q=Prevalence+and+pattern+of+stroke+among+patients+attending+a+teaching+hospital+in+Dhamar+governorate%2C+Yemen&btnG=
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=10163712702697893594&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.7759/cureus.68433
https://pubmed.ncbi.nlm.nih.gov/39360051/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=12390935019277354721&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/j.jstrokecerebrovasdis.2007.11.004
https://pubmed.ncbi.nlm.nih.gov/18346648/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7683942767138939104&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1177/2396987316654338
https://pubmed.ncbi.nlm.nih.gov/31008279/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=12990449747921133037&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1161/01.str.24.11.1635
https://pubmed.ncbi.nlm.nih.gov/8236335/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=6872473915749533555&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1159/000015823
https://pubmed.ncbi.nlm.nih.gov/9548005/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7902468019238680863&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17970315779341505236&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=17970315779341505236&oi=gsb&hl=en&as_sdt=0,5


 

 

 

© 2025 University of Science and Technology, Sana'a, Yemen. 

This article may be used, disseminated, or reproduced as long as the journal and authors are credited.  

Online ISSN: 2959-4146  

Print ISSN:    2959-4138                        

      

10 

Alassar et al., UST J Med Sci 2025;3:4. 
https://doi.org/10.59222/ustjms.3.4 

 

26. Feigin VL, Norrving B, Mensah GA. Global burden of stroke. 

Circ Res. 2017;120(3):439-48. DOI ● PubMed ● Google 

Scholar 
27. Laouan H, Nahantchi AA, Barmo SS, Mamadou DBA, 

Salissou SM, Aghali NH, et al. Strokes at the Maradi 

Referral Hospital: clinical presentation, treatment and 

evolution. Eur J Med Health Res. 2024;2(6):148-52. DOI ● 

Google Scholar 
28. Gidey K, Hailu A. A prospective study of stroke 

characteristics, risk factors, and mortality in a tertiary 

hospital of northern Ethiopia. Int J Gen Med. 2023;16:5051-

61. DOI ● PubMed ● Google Scholar 

29. Mackenzie C, Muir M, Allen C, Jensen A. Non-speech oro-

motor exercises in post-stroke dysarthria intervention: a 

randomized feasibility trial. Int J Lang Commun Disord. 

2014;49(5):602-17. DOI ● PubMed ● Google Scholar 

30. Kwakkel G, Wagenaar RC, Koelman TW, Lankhorst GJ, 

Koetsier JC. Effects of intensity of rehabilitation after 

stroke. A research synthesis. Stroke. 1997;28(8):1550-6. 
DOI ● PubMed ● Google Scholar 

31. Adams HP, Jr., Bendixen BH, Kappelle LJ, Biller J, Love BB, 

Gordon DL, et al. Classification of subtype of acute ischemic 

stroke. Definitions for use in a multicenter clinical trial. 

TOAST. Trial of Org 10172 in Acute Stroke Treatment. 

Stroke. 1993;24(1):35-41. DOI ● PubMed ● Google Scholar 

32. Olesen J. International classification of headache disorders. 

Lancet Neurol. 2018;17(5):396-7. DOI ● PubMed ● Google 

Scholar 
33. van Gijn J, Rinkel GJ. Subarachnoid haemorrhage: diagnosis, 

causes and management. Brain. 2001;124(Pt 2):249-78. 
DOI ● PubMed ● Google Scholar  

34. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, 

Teasell R. Dysphagia after stroke: incidence, diagnosis, and 

pulmonary complications. Stroke. 2005;36(12):2756-63. 
DOI ● PubMed ● Google Scholar 

35. Teasdale G, Jennett B. Assessment of coma and impaired 

consciousness. A practical scale. Lancet. 1974;2(7872):81-

4. DOI ● PubMed ● Google Scholar 

36. Wang X, Liu X, O'Donnell MJ, McQueen M, Sniderman A, 

Pare G, et al. Tobacco use and risk of acute stroke in 32 

countries in the INTERSTROKE study: a case-control study. 

EClinicalMedicine. 2024;70:102515. DOI ● PubMed ● Google 

Scholar 
37. Tziomalos K, Athyros VG, Karagiannis A, Mikhailidis DP. 

Dyslipidemia as a risk factor for ischemic stroke. Curr Top 

Med Chem. 2009;9(14):1291-7. DOI ● PubMed ● Google 

Scholar 
 

 

 

 

 
 
 

 

 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 

 To publish in this journal… 
Please submit your manuscript via the online submission system 

available at: https://journals.ust.edu.ye/USTJMS/about/submissions. 

To cite this article… 
Alassar MM, Hudna AS,  Al-Haiga S, Al-Hammadi T, Al-Hakimi M, Al-

Akel MA, et al. Cerebrovascular accidents in Sana'a City, Yemen: 

Clinico-epidemiologic and neuroimaging findings. UST J Med Sci. 

2025;3:4. https://doi.org/10.59222/ustjms.3.4   

https://doi.org/10.59222/ustjms.3.3
https://doi.org/10.1161/circresaha.116.308413
https://pubmed.ncbi.nlm.nih.gov/28154096/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=8108160867527159888&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=8108160867527159888&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.59324/ejmhr.2024.2(6).19
https://scholar.google.com/scholar_url?url=https://ejmhr.com/index.php/journal/article/view/342&hl=en&sa=T&oi=gsb&ct=res&cd=0&d=572727149042326837&ei=Uhi6Z837IdjGieoP9s7J0As&scisig=AFWwaeb8KGA6MSb0A9rsaWwp8b70
https://doi.org/10.2147/ijgm.s433353
https://pubmed.ncbi.nlm.nih.gov/37942476/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=16469215103171775497&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1111/1460-6984.12096
https://pubmed.ncbi.nlm.nih.gov/24889103/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=3919267265449546977&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1161/01.str.28.8.1550
https://pubmed.ncbi.nlm.nih.gov/9259747/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=11250517550943771074&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1161/01.str.24.1.35
https://pubmed.ncbi.nlm.nih.gov/7678184/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=10239564390100256648&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/s1474-4422(18)30085-1
https://pubmed.ncbi.nlm.nih.gov/29550365/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=2968565868661436716&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=2968565868661436716&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1093/brain/124.2.249
https://pubmed.ncbi.nlm.nih.gov/11157554/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=1043005836214002603&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1161/01.str.0000190056.76543.eb
https://pubmed.ncbi.nlm.nih.gov/16269630/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=5690542087121184598&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/s0140-6736(74)91639-0
https://pubmed.ncbi.nlm.nih.gov/4136544/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=13499457734396936175&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.1016/j.eclinm.2024.102515
https://pubmed.ncbi.nlm.nih.gov/38516107/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7104697720213508100&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=7104697720213508100&oi=gsb&hl=en&as_sdt=0,5
https://doi.org/10.2174/156802609789869628
https://pubmed.ncbi.nlm.nih.gov/19849661/
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=504553677754271972&oi=gsb&hl=en&as_sdt=0,5
chrome-extension://ldipcbpaocekfooobnbcddclnhejkcpn/scholar?cluster=504553677754271972&oi=gsb&hl=en&as_sdt=0,5
https://journals.ust.edu.ye/USTJMS/about/submissions
https://doi.org/10.59222/ustjms.3.4

