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ABSTRACT

الأهداف:  التعرف على الصفات السكانية وأنواع الجلطات الدماغية 
في المنطقة الجنوبية الغربية من المملكة العربية السعودية.

المنهجية: دراسة  استرجاعية معتمدة على سجلات المستشفى حيث 
النطاق  من  مستشفى  في  تنويمهم  تم  مريض   562 بيانات  جمع  تم 
الثالث وهو مستشفى عسير المركزي بمنطقة عسير خلال الفترة من 

يناير 2016م وحتى نهايه ديسمبر 2017م.

عام   62.6±17.0 كان  المعياري  والانحراف  العمر  متوسط  النتائج: 
على التوالي. المرضى الذكور كانوا أكثر من المرضى الاناث %62.6 و 
%37.4  على التوالي. الغالبية )%93.2( من المرضى كانو سعوديين، 
بينما كان %91.5 مستوى التعليم لديهم أقل من الجامعي و6.4% 
تاريخ  لديهم  كان  فقط   2% أن   الملفت،  من  المدخنين.  من  كانوا 
بمرض  مصابين  كانوا     68.1% بينما  للجلطات  عائلي  مرضي 
السكري؛ و %80.4 مصابين بمرض ارتفاع ضغط الدم، %91.6 كان 
لديهم ارتفاع في مستوى الكوليسترول، و%10.7 لديهم جلطات 
وبالتالي  التوعية  برامج  غياب  الرغم من  عابرة سابقة. على  دماغية  
احتمال  تأخر وصول المرضى للمستشفى، إلا أن %58.1 من مرضى 
الجلطات كانوا يصلون إلى الطوارئ خلال 24 ساعة وهي الفترة التي 
القسطرة  طريق  عن  الدموية  الخثرة  بشفط  فيها  المريض  علاج  يمكن 

العصبية.

الخلاصة: في منطقه عسير تؤثر الجلطات بشكل خاص على المرض 
السكر،  ومرضى  أقل،  تعليمي  مستوى  لديهم  من  و  السن  كبار 
ومرضى ارتفاع ضغط الدم، ومرضى ارتفاع الكوليسترول، وكذلك 
عوامل  تختلف  كذلك  السابقة.  العابرة  الدماغيه  الجلطات  مرضى 

خطورة الجلطات بشكل كبير بحسب جنسية المرضى.

Objectives: To identify demographic characteristics, and 
types of stroke in Southwestern (Aseer) Region, Saudi 
Arabia.

Methods: This study is a retrospective and hospital-
based. The data of all stroke patients (n=562) admitted 
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to the tertiary care hospital in the province, Aseer Central 
Hospital (ACH) within the period from January 2016 
until December 2017 are included.

Results: The mean ± SD of stoke patients’ age was 62.6 
± 17.0 years. Male patients were more than female 
patients (62.6% and 37.4%, respectively). The majority 
(93.2%) were Saudi, while 91.5% had below university 
education and 6.4% were smokers. Interestingly, only 
2% of patients had a family history of stroke, while 
68.1% were diabetic, 80.4% were hypertensive, 91.6% 
had high serum cholesterol level, and 10.7% had 
history of transient ischemic attacks (TIA). Despite 
the lack of awareness, and leading to delay in reaching 
health care facility, 58.1% of stroke patients, were 
arriving to emergency department (ED) in less than 
24 hours (potential endovascular therapeutic window).

Conclusions: In Aseer Region, Saudi Arabia, stroke 
affects mainly those who are older, less educated, 
diabetic, hypertensive, with hypercholesterolemia and 
previous history of TIA. Associated factors for stroke 
differ significantly according to their nationality.  
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Across the globe, stroke is now one of the most 
common leading causes for morbidity and mortality 

in adult patients after myocardial infarctions. Together 
with neoplasm, and myocardial infarctions, the 3 are 
top causes for death in the developed countries. Even 
when survive, a major portion of affected patients may 
suffer lifelong consequences in the form of physical 
or mental disabilities, which may result in social and 
economic challenges at the personal level and the society 
level.1 Two types of brain stroke exist, hemorrhagic 
and ischemic. There has been more than a 100% rise 
in stroke incidence in limited-resources countries.2  
Stroke is one of the top 3 leading causes of death in 
the United States of America (USA). Approximately, 
140,000 fatalities per year are caused by stroke in the 
USA. In year 2000, stroke resulted in 15,409 deaths 
(7%) of all deaths in Canada.3 As per statistics of the 
World Health Organization,4 almost 15 million annual 
cases of stroke are recorded worldwide. One third of 
stroke patients dies and another third remains disabled 
for the rest of their lives. Indonesian Basic Health 
Research for instance, estimated that the prevalence of 
stroke in Indonesian population is somewhere around 
12.1 per million whereas in China, the prevalence of 
stroke somewhere around 2.21%. 

In order to prevent and minimize the catastrophic 
sequelae of stroke, early detection is the main key as well 
as, determining the type of stroke, which is an essential 
element in clinical care of stroke patients. History 
and physical examination can provide a great help in 
distinguishing the type of stroke;5,6 however, evolving 
diagnostic images are the main keys in sorting stroke 
types.7 The incidence of stroke is known to increase 
as age increases, more specifically, after the age of 45 
years, the incidence gets doubled every decade of life. 
More than 70% of the strokes are occurring in patients 
who are 65 years or older.8 Men (1 in 5) tend to have 
higher lifetime risk of stroke than women (1 in 6). Men 
tend to have more risk of stroke at younger age than 
women, where women have higher rates of stroke at 
older age as they tend to have longer life expectancy 
than men.9 Stroke is increasing rapidly in the area of 
the Middle East.10 Some studies done in this part of 
the world, to look for the stroke associated factors and 
found that age, hypertension, previous stroke or history 
of transient ischemic attack (TIA), diabetes mellitus, 

hypercholesterolemia, smoking, and atrial fibrillation 
are the major ones.1 Some national studies have found 
that patients with diabetes mellitus, hypertension, or 
high cholesterol are more vulnerable for stroke11 and 
the prevalence of 178 in every 100,000, was reported 
in the Eastern region of Saudi Arabia.12 Similar to other 
parts of the world, stroke burden is rapidly evolving and 
becoming a major cause of illness and deaths in Saudi 
Arabia. Akbar and Mushtaq13 found that stroke is more 
frequent in patients at their sixth decade of life with 
clear male predominance in Saudi Arabia. According 
to Almekhlafi’s hospital based study,14 stroke burden is 
increasing in Saudi Arabia. Out of 548 patients in the 
study, stroke and its consequences contributed to 32% 
of the mortality.

In 2014, Robert and Zamzami1reported that only 
8 centers of 350 hospitals all around Saudi Arabia, are 
providing stroke thrombolytic therapy, and 2 out of 
these 8 centers have stroke code teams. However, by 
2019, 8 more centers developed stoke code teams, and 
more hospitals-initiated stroke thrombolysis therapy. 
The present study aimed to identify demographic 
characteristics, clinical findings, and types of stroke in 
Aseer Region, Saudi Arabia.

Methods. In this hospital-based retrospective study, 
the data of all patients diagnosed with stroke within 
the period from January 2016 to December 2017 were 
included. An Excel data sheet for data collection, was 
made by the research team to obtain data from hospital 
charts in Aseer Central Hospital (ACH). 

The variables consisted of demographic data, 
including age, gender, nationality, marital status, and 
education level. Also, the past medical history of diabetes 
mellitus, hypertension, cardiac diseases, family history 
of stroke, time of stroke onset, arrival to emergency 
department time, time of computed tomography (CT) 
of the brain, type of the stroke based on diagnosis on 
discharge note. Ethical approval was obtained from 
the King Khalid University IRB committee. After data 
collection, the data were entered and analyzed using 
the Statistical Package for Social Sciences Version 25 
(Armonk, NY: IBM Corp.). Descriptive and inferential 
statistics were calculated. Chi-square test was utilized to 
measure the significant difference at 5% of the level of 
significance. 

Results.  A total of 562 stroke patients were included 
in this study. Table 1 depicts that the mean ± SD of 
their age was 62.6 ± 17.0 years, with 45.7% of stroke 
patients between 60 and 80 years of age. Male patients 
were more than female patients (62.6% and 37.4%, ). 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company. 



64

Stroke in Southwestern Saudi Arabia ... Alnaami et al

Neurosciences J 2021; Vol. 26 (1)  www.nsj.org.sa

The majority (93.2%) were Saudi, while 91.5% had 
below university education and 6.4% were smokers. 
Interestingly, only 2% of patients had a family history 
of stroke, while 68.1% were diabetic, 80.4% were 
hypertensive, 91.6% had high serum cholesterol level, 
and 10.7% had transient ischemic attacks. 

Table 2 shows that stroke subtypes among our 
patients were either large artery vessel disease (35.6%) 
or cardioembolic (37.5%), while 11% had small vessel 
disease (lacunar). The stroke subtype was undetermined 
among 2.5% and of multiple causes among 13.3%. 
Only 3.2% of the patients had intracranial hemorrhage. 
The time from the stroke onset until the arrival to the 
emergency department was less than 5 hours among 
8.4% of patients, 5-12 hours among 9.8%, 13-24 hours 
among 39.9% and more than 24 hours among 42% 
(Figure 1). The duration from the arrival to ED until 

Table 1 -	Bio-demographic characteristics of embolic stroke patients in 
Aseer Region, Saudi Arabia.

Characteristics n     (%)

Age in years
<40 years
40-59
60-79
>80

50
163
257
92

(8.9)
(29.0)
(45.7)
(16.4)

Mean ± SD    62.6 ± 17.0

Gender
Male
Female

352
210

(62.6)
(37.4)

Nationality
Saudi
Non-Saudi

524
38

(93.2)
(6.8)

Education
Below university
University / higher

514
48

(91.5)
(8.5)

Cigarette smoking
Yes
No

36
526

(6.4)
(93.6)

Family history of stroke
Yes
No

11
551

(2.0)
(98.0)

Diabetes
Yes
No

373
179

(68.1)
(31.9)

Hypertension
Yes
No

452
110

(80.4)
(19.6)

Hypercholesterolemia 
Yes
No

47
515

(8.4)
(91.6)

Transient ischemic attacks
Yes
No

60
502

(10.7 )
(89.3)

Table 2 -	Stroke related data of stroke patients in Aseer region, Saudi 
Arabia.

Stroke data     n     (%)

Stroke subtypes
Large vessel disease
Cardioembolic
Lacunar (small vessels disease)
Undetermined 
Multiple causes

200
211
62
14
75

(35.6)
(37.5)
(11.0)
(2.5)

(13.3)

Time from onset to arrival to emergency 
department (hours)

<4.5
4.5–12
13–24
>24

47
55

224
236

(8.4)
(9.8)

(39.9)
(42.0)

Time from arrival to emergency 
department to CT scan (hours)

<1 
1–3 
>3–6
>6

90
58
82

332

(16.0)
(10.3)
(14.6)
(58.1)

undergoing CT imaging was more than 6 hours among 
58.1% of stroke patients, the duration ranged from 
more than 3 hours to 6 hours for 14.6%, while only 
16% presented within less than one hour and 10.3% 
presented within 1-3 hours (Figure 2).

Table 3 shows that the modal age for the incidence 
of stroke differed significantly according to patients’ 
nationality, being younger among non-Saudi as 
compared to Saudi patients (40-59 years and 60-79 
years, respectively, p<0.001). There were significantly 
more males among non-Saudi (84.2%) than Saudi 
patients (61.1%) (p=0.004). There were significantly 
less married among non-Saudi (81.6%) than Saudi 
patients (95.8%) (p<0.001). There were significantly 
more smokers among non-Saudi (15.8%) than Saudi  
(5.7%) patients (p=0.014). There were significantly 
fewer diabetics among non-Saudi (42.1%) than 
Saudi (70%) patients (p<0.001). However, there 
were no significant differences among stroke patients 
regarding educational status, family history of stroke, 
hypertension, hypercholesterolemia or transient 
ischemic attacks according to their nationality.

Discussion. The idea of the study came out initially 
as a document to convince stake holders in the regional 
health affairs, to allocate more resources towards stroke 
treatment in the southwestern region, including and 
not limited to primary prevention, acute stroke unit, 
neuro endovascular service, and so forth. Therefore, 
a 2-year hospital-based retrospective study included 
562 stroke patients who were admitted to ACH, Aseer 
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Table 3 - Risk factors of stroke according to patients’ nationality.

Characteristics Saudi
(n=524)

Non-Saudi 
(n=38)

P-value

Age groups (years)
<40
40-59
60-79
>80

47
134
253
90

(9.0)
(25.6)
(48.3)
(17.2)

3
29
4
2

(7.9)
(76.3)
(10.5)
(5.3)

<0.001

Gender
Male 
Female 

320
204

(61.1)
(38.9)

32
6

(84.2)
(15.8)

0.004

Marital status
Married
Not married

502
22

(95.8)
(4.2)

31
7

(81.6)
(18.4)

<0.001

Educational status
Below university
University 

481
43

(91.8)
(8.2)

33
5

(86.8)
(13.2)

0.292

Cigarette smoking 
Yes
No 

30
494

(5.7)
(94.3)

6
32

(15.8)
(84.2)

0.014

Family history of 
stroke

Yes
No 

9
515

(1.7)
(98.3)

2
36

(5.3)
(94.7)

0.128

Diabetes 
Yes
No 

367
157

(70.0)
(30.0)

16
22

(42.1)
(57.9)

<0.001

Hypertension 
Yes
No 

425
99

(81.1)
(18.9)

30
8

(78.9)
(21.1)

0.743

Hypercholesterolemia
Yes
No 

26
498

(5.0)
(95.0)

4
34

(10.5)
(89.5)

0.141

Transient ischemic 
attacks

Yes
No 

56
468

(10.7)
(89.3)

4
34

(0.5)
(89.5)

0.975

Values are expressed as number and percentage (%).

Region, Saudi Arabia. This study highlighted certain 
characteristics for stroke patients, which may reflect 
certain associated factors for stroke and its residual 
functional disability in Aseer Region.

Our stroke patients’ mean age was above 60 years, 
with almost half of them aged 60-80 years. Moreover, 
almost two-thirds of the patients were males. As age 
is recognized as one of the top associated factors for 
stroke,15 Akbar and Mushtaq13 noted that stroke is seen 
more between the age of 50 and 60 year, with male 
predominance in both Saudi nationals and expatriates. 
Saudi local studies16 showed that stroke was more 
common in the seventh decade of life, and others reported 
that same finding of the former study in regards the age; 

Figure 1 -	Presentation time from the onset of stroke symptoms until 
the arrival to emergency department (in hours) among stroke 
patients in Aseer Region, Saudi Arabia.

Figure 2 -	Presentation time from stroke onset of symptoms till 
undergoing CT (in hours) among stroke patients in Aseer 
Region, Saudi Arabia.

however, the frequency was least in the 30-40 years of 
age group. In Saudi, the stroke prevalence is higher in 
men in comparison to women.18 Similar findings were 
published by many other papers.11,19,20 Only 2% of our 
patients had a family history of stroke, and 6.4% were 
smokers, while most of our patients had below university 
levels of education. Many other reports have found that 
stroke associated factors include unhealthy lifestyle for 
example, smoking and a family history of stroke.19,21 
Some studies have found that 18.2% of stroke patients 
had a positive family history. They noted that a family 
history of stroke combines genetic and environmental 
factors. The relation between family history and stroke 
was not statistically significant, whereas sibling’s history 
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was more associated with stroke compared to parental 
history. Moreover, the difference between sibling history 
and parental history decreased even further after the 
adjustment for other variables, which may shed light 
on the effect of common environment to the sibling 
history of stroke.

A non-linear association between patients’ level of 
education and their stroke risk have been reported.23  
Such finding is consistent with those concluded by 
several existing studies in the USA,24,25 Sweden,26 Italy,27 

and Denmark.28 The present study identified that several 
disease conditions are commonly associated with stroke, 
namely, diabetes, hypertension, hypercholesterolemia, 
and transient ischemic attack (TIA).This finding is in 
accordance with those reported by several studies. Robert 
and Zamzami1 ascribed age, hypertension, previous 
stroke or TIA, diabetes mellitus, hypercholesterolemia, 
and smoking as the major associated factors for stroke 
in the area Middle East. Similarly, Awada and Al Rajeh11  
and Kelly and Robert21 reported that associated factors 
for stroke include hypertension, diabetes mellitus, 
hyperlipidemia, and TIA. 

Our study revealed that the time from the stroke 
onset, until the arrival to the ED for most patients 
(81.1%), was more than 12 hours. Moreover, the 
duration from the arrival to ED until undergoing CT 
imaging was more than 6 hours among 58.1% of stroke 
patients: the duration ranged from more than 3 hours 
to 6 hours for 14.6%, while only 16% presented within 
less than one hour and 10.3% presented within 1-3 
hours. A Nigerian study,29  reported that none of their 
stroke patients came to seek medical care in less than 3 
hours of the symptom’s onset. A thorough history and 
imaging usually exclude other causes of deficit apart 
from stroke and a brain CT brain is usually considered as 
the first line imaging modality that helps to distinguish 
ischemic from hemorrhagic stroke. Neuroimaging is the 
mainstay in directing thrombolytic and interventional 
therapy for stroke patients. Meaningful outcome can 
only be procured within a time frame as short as 4 and 
half hours of symptom’s onset for thrombolytic therapy. 

Several studies indicated that patients’ lack of 
knowledge in regards to stroke can be one of the most 
important factors leading to delay in presentation.30-32  
Obviously, major attention and actions have to be 
taken towards addressing factors leading to delay in 
stroke management, at pre and in-hospital levels, by the 
national health authorities.33

The duration from the onset of stroke symptoms 
until undergoing CT imaging, was more than 6 hours 
in more than half of patients, while only approximately 
25% of patients presented and had their neuroimaging 

within 3 hours from the onset of their stroke symptoms. 
Major efforts not only include patients’ awareness, but 
also more of physicians’ awareness towards stroke’s 
treatment, and the establishment of a pathway of 
stroke patients are mandated to overcome the delay in 
obtaining proper timely imaging and eventually proper 
treatment. This delay in obtaining images of stroke 
patients is anticipated in a trauma busy center where 
most of the resources are directed towards that. Another 
important fact is that the authors think that, the slow 
progress of stroke treatment in the era preceding the 
mechanical thrombectomy, had left an impact on 
physicians, that nothing significant can be added to 
stroke patients especially if they are out of the IV t-PA 
window. Despite the above, 58% of patients come 
within the potential therapeutic window of mechanical 
thrombectomy, which gives an indicator of the growing 
need of neuro interventionists to treat stroke patients, 
to have such service available 24/7.34,35  

Results of the present study showed that the main 
stroke subtypes among our patients were either large 
artery disease or cardioembolic. High prevalence rates 
of large artery disease were also reported by several 
studies. A recent Saudi study, reported the prevalence 
of large artery disease causing stroke was 27%,36 while 
in Beirut, Lebanon, it was at 54%.37 In the area of 
the Middle-East and North Africa, Al Rukn et al38 
reported 46%. It is obvious that our finding of the large 
artery disease (35%) in our population lies within the 
spectrum in the studies above.

Findings of the present study showed that associated 
factors for stroke among our patients differed 
significantly according to their nationality. Non-Saudi 
patients were significantly younger, males, unmarried, 
cigarette smokers and non-diabetic. The significant 
variability in associated factors may be attributed to 
genetic, racial or environmental differences between 
the Saudi and non-Saudi populations. Nowadays, it 
is accepted fact in stroke world, that the etiology is 
multifactorial.22,39

Primary preventive actions should focus on 
modifiable associated factors of stroke, namely, smoking, 
diabetes, hypertension, and hypercholesterolemia. 
Moreover, since the modification of associated factors 
(for example quitting smoking) remains a primary 
management strategy for effective prevention of stroke, 
in addition to community-based studies that direct and 
establish a plan of action for stroke prevention have 
the best chance to minimize the devastating impact of 
stroke.8 Secondary prevention should be enforced by 
raising the public’s awareness regarding warning and 
early symptoms of stroke and the importance of prompt 
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transfer to ED and an immediate referral of suspected 
cases for diagnosis by CT neuroimaging, potential 
candidacy of IV t-PA, and neuro endovascular service.

Study limitations. Despite the large number 
of patients in our study, which is fair to consider 
generalizability of the results to the Saudi population, 
despite that, the fact of missing some data of some 
patients is a limiting factor, in addition to the potential 
of discrepancy between the treating team member in 
determining the type of  stroke based on work up, 
however , the authors considered the discharge summary 
as a conclusion of the opinions of all treating teams. The 
potential selection bias is limited by including all the 
patients with complete data for the study duration.

In conclusion, the study revealed that in Aseer 
Region, Saudi Arabia, stroke affects mainly those who 
are older (aged above 60 years), less educated, diabetic, 
hypertensive, with hypercholesterolemia and TIA. There 
is an unduly late arrival to the hospital and referral for 
CT neuroimaging of most stroke patients. Associated 
factors for stroke differ significantly according to their 
nationality.  

Therefore, the primary prevention of stroke should 
start by the management of its modifiable associated 
factors (for example quitting smoking, control of 
diabetes, hypertension and high serum cholesterol). 
Secondary prevention can be applied by raising 
the public’s awareness regarding stroke for early 
identification and immediate transfer to the hospital. 
Despite the late presentation of stroke patients, major 
percentage of them are presenting within the potential 
endovascular therapeutic window. 
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