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Abstract

Many countries are struggling to improve their exist-
ing health care services and in creating and maintain-
ing balance in cost, quality, and access to health care. 
Kingdom of Saudi Arabia (KSA), is a large country 
that occupies a total land area of 2250000 km2, and 
population exceeds 32 million, is struggling like 
many other nations to improve its existing health care 
facilities countrywide to control the escalating costs 
and to provide quality care to its citizens. Stroke is 
considered one of the most common type of cere-
brovascular disease that occurs in adults and leads to 
permanent disability and high mortality rate globally. 
It is one of the most common cause of death in de-
veloping countries. Stroke became a major problem 
and a significant cause of morbidity and mortality in 
KSA. Data available on incidence, prevalence, and 
socio-demographic parameters of stroke in KSA is 
still deficient as compared to the developed countries; 
due to the lack of appropriate findings being con-
ducted/reported in the kingdom. Also, since very few 
specialized research medical institutes exist in KSA, 
there is lack of comprehensive studies on medical 
facilities and practices for this clinical service. This 
review article focuses on various aspects of stroke in 
KSA from the studies that have been published re-
cently covering different issues of stroke in different 
regions of the kingdom which might be very help-

الملخص

على الصعيد العالمي، تكافح العديد من البلدان لتحسين خدمات 
التكلفة  في  التوازن  خلق  وفي  لديها  الحالية  الصحية  الرعاية 
هذا  على  والحفاظ  الصحية  الرعاية  على  والحصول  والجودة 
التوازن. المملكة العربية السعودية، بصفتها دولة كبيرة تحتل 
مساحة إجمالية قدرها 2250000 كيلومتر مربع ويزيد عدد 
الدول  من  العديد  مثل  تكافح  نسمة،  مليون   32 عن  سكانها 
الأخرى لتحسين وإعادة تكوين مرافق الرعاية الصحية الحالية 
المتصاعدة  التكاليف  على  للسيطرة  البلاد  أنحاء  جميع  في 
وتقديم رعاية جيدة لمواطنيها. تعتبر السكتة الدماغية من أكثر 
تحدث  والتي  الدماغية شيوعًا  الدموية  الأوعية  أمراض  أنواع 
الوفيات  معدل  وارتفاع  دائمة  إعاقة  إلى  وتؤدي  البالغين  عند 
على مستوى العالم. كما أنه أحد أكثر أسباب الوفاة شيوعًا في 
البلدان النامية. أصبحت السكتة الدماغية مشكلة رئيسية وسبباً 
مهمًا للوفيات في المملكة العربية السعودية. لا تزال المعطيات 
والمعايير  وانتشارها  الدماغية  السكتة  حدوث  حول  المتوفرة 
الاجتماعية والديموغرافية للسكتة الدماغية في المملكة العربية 
المتقدمة؛ على الأرجح  بالدول  للغاية مقارنة  السعودية ناقصة 
بسبب عدم وجود نتائج مناسبة يتم إجراؤها أو الإبلاغ عنها في 
الطبية  المعاهد  قليل جدًا من  نظرًا لوجود عدد  أيضاً  المملكة. 
البحثية المتخصصة في المملكة العربية السعودية؛ هناك نقص 
المرافق والممارسات الطبية لهذه  الشاملة حول  الدراسات  في 
على  هذه  المراجعة  مقالة  تركز  الخاصة.  السريرية  الخدمة 
جوانب مختلفة من السكتة الدماغية في المملكة العربية السعودية 
من الدراسات التي تم نشرها مؤخرًا والتي تغطي قضايا مختلفة 
والتي  المملكة  من  مختلفة  مناطق  في  الدماغية  السكتة  من 
ووضع  لإعداد  الصحية  الرعاية  لمقدمي  جدًا  مفيدة  تكون  قد 
للموارد الصحية  السليم  الوقاية الأولية والتوزيع  استراتيجيات 
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ful for the health care providers to set up and make 
primary prevention strategies and proper allocation of 
health resources in order to improve stroke care.

Key Words: 
Cerebrovascular diseases, Kingdom of Saudi Arabia, 
Stroke.

لتحسين رعاية السكتة الدماغية في المملكة العربية السعودية.

الكلمات المفتاحية: 
السعودية،  العربية  المملكة  الدماغية،  الدموية  الأوعية  أمراض 

السكتة الدماغية.

INTRODUCTION

Stroke is an event that occurs when blood 
supply to the brain is either interrupted 
or severely reduced, resulting in depriva-
tion of oxygen and nutrients to the brain 
tissue1. Stroke can be classified into two 
types; ischemic and hemorrhagic strokes. 
Ischemic stroke represents 85% of stroke 
cases, which occurs due to blockage of the 
brain arteries, leading to brain damage and 
loss of cognitive function. The remain-
ing 15% of stroke cases are hemorrhagic 
strokes, which results from blood escap-
ing from the arteries into the nearby brain 

Figure -1: Stroke types

tissue, causing a permanent damage there, 
see figure -1. Hemorrhagic stroke causes 

Key point box:
• Annual cases of stroke in KSA are around 43-57 per 100,000 population with 
predominant ischemic type (79-87%).
• The greatest risk factor of stroke is hypertension followed by diabetes mellitus, 
heart disease, and smoking.
• Reported post stroke complications include dysphagia, stress ulcers, pneumo-
nia, depression, anxiety, and abnormal troponin levels.
• Stroke mortality rate is high (27%) in KSA as compared with other Middle east 
countries.
• Majority of stroke patients (95%) were treated and received supported care in 
non-specialized stroke hospitals.

more damage than ischemic strokes2. 
Cardio-embolic stroke represents 14% to 
30% of all ischemic strokes, which occurs 
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in the presence of a cardiac emboli that 
circulate into the brain arteries, leading to 
occlusion of the brain blood vessels and 
damaging the brain tissue, which requires 
immediate intervention. Heart disease like 
atrial-fibrillation is the main cause of car-
dio-embolic strokes, and its prevalence is 
strongly increasing with age. Other risk 
factors for cardio-embolic stroke include; 
diabetes mellitus, hyperlipidemia, hyper-
tension, cardiac disease, and sedentary 
lifestyle 3. Risk of ischemic stroke is five 
times higher in people with atrial-fibrilla-
tion than in those without atrial-fibrilla-
tion. Anti-thrombotic drugs are prescribed 
for ischemic stroke prevention 4

Globally cerebrovascular diseases are the 
sixth major cause of permanent disease 
burden. It is expected to shift to the fourth 
place by 2020 5. Stroke is one of the prima-
ry reasons of irreversible neurological de-
struction and functional impairment glob-
ally 6. There is no standard drug or therapy 
available to improve recovery after stroke 
events. Stroke can leave a psychological, 
cognitive, physical, and social function 
disturbances, which depends on the type 
and severity of the stroke event 7, 8. World 
Health Organization estimated that every 
year around 15 million people all over the 
world will be affected with stroke, among 
which 5 million will die, and 5 million will 
suffer from ongoing disabilities 9, 10. 

Stroke is an important cause of morbidi-
ty and mortality globally 11. Stroke is one 
of the most common cause of death in 
adult life after cancer and ischemic heart 
disease12. Globally about 65% of stroke 
deaths are reported in the developing 
countries, and almost 40% of these stroke 
deaths are reported in individuals young-
er than seventy years old. The global inci-
dence of stroke will broaden as the number 
of people older than 65 years is expected 
to increase by 2025, reaching 10% of the 
total population 13. 
It is important to keep monitoring the bur-
den of stroke on a global scale and to com-
pare it with different countries and regions 
over time, including projections and trends 
relevant to other major illnesses. This will 
help in filling the gap in estimating the dis-
ease burden across the countries. Since the 
epidemiology of stroke is rapidly chang-
ing, on-going population-based studies 
serves as best source for planning and or-
ganizing stroke care and services 14.  
The Middle East area confronts a double 
burden of stroke, because of the declining 
rates of contagious diseases and rising rates 
of non-contagious diseases 15. The burden 
of stroke in low- and middle-income coun-
tries are now increasing, and affecting the 
morbidity, incidence, mortality, disability 
adjusted life, and economic impact 16. 
The incidence and prevalence of stroke in 
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KSA is lower than the western countries. 
This might be due to the high proportion of 
the young population in this county 17. As 
per to our knowledge, no studies have been 
recently conducted on the incidence and 
prevalence of this disease in KSA. Previ-
ous findings and published studies related 
to stroke in KSA are assume and taken into 
consideration for designing future stroke 
studies in KSA.     
The goal of this review article is to ana-
lyze and assess variety of aspects of stroke 
in KSA, including its types, outcome, risk 
factors, comparing the results with those 
studies have been reported before, and ep-
idemiological data (incidence and preva-
lence, including; Saudis and non-Saudis, 
gender difference, young and non-young 
patients, age standardized rates, mortality, 
and global burden) in KSA.
After reviewing the published reports of 
stroke in KSA, it was concluded that the 
data on incidence and prevalence, risk 
factors, clinical patterns, and outcome of 
stroke in KSA were underreported. This 
review will provide a background for de-
signing future stroke studies in KSA, the 
outcome of this study will be helpful in 
strategic planning of stroke management 
in KSA.

METHODS: 
This review article was undertaken to 

identify the epidemiology and clinical de-
lineation of stroke in Saudi Arabia. Google 
schooler was used as search strategy to es-
tablish the prevalence, risk factors, clinical 
patterns, and outcome of stroke in Saudi 
Arabia, through the available published 
literature on PubMed and Web of Science 
websites. Key words in the title, and syno-
nyms and terms of the keywords were used 
in the search of literature. Articles found 
in the reference lists were considered when 
their titles were relevant. Limits on year of 
publication were applied to exclude old 
studies, of more than 20 years old.
Incidence and prevalence of various stroke 
types in KSA:
Every year more than 15 million popula-
tion all over the world is affected by either 
new or recurrent stroke events. The highest 
burden of this disease is reported in low- 
or middle-income regions, due to lack of 
basic health care infrastructure, less spe-
cialized healthcare units and rehabilitation 
services 18. The incidence of stroke and its 
prevalence in KSA is low if compared to 
western countries, because of the high pro-
portion of young population in this county 
18. Al-Rajeh et al., reported that the crude 
incidence rate for first incidence of stroke 
in KSA was 29.8 per 100,000 population 
per annum. The same study also reported 
that ischemic strokes were predominated 
by 69%, while hemorrhagic strokes were 
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Figure -2: Stroke prevalence in Saudi provinces 
(Al-Ahmari, 2016).

rare 1.4% 10. A research study was carried 
out by Al-Rajeh et al., on a large-scale in 
hospitals that treated the National Guard 
community of Saudi Arabia, informed that 
the incidence rate of strokes was 43.8 per 
100,000 per annum (10). Al-Amri et al., re-
ported that annual cases of stroke in KSA 
are 57.64 per 100,000 population 19.  
El-Sayed et al., reported that the most 
common stroke subtypes were ischemic 
strokes, which were 79% of the total cases, 
and 46% of it were with lacunar infarcts, 
followed by intracerebral hemorrhages 
which were 18.8%, and 2.2% of it were 
Sub-Arachnoid hemorrhages in KSA 10. 
AL-RAWI et al., reported that among 950 
patients admitted in a tertiary hospital in 
Duhok city in KSA, 84.5% (803) were is-
chemic strokes while 15.5% (147) were 
haemorrhagic strokes 20. Yaqub et al., re-
ported that among 200 local Saudi stroke 
patients, cerebral infarction cases were 
87%, cerebral hemorrhages were 6.5%, 
subarachnoid hemorrhages were 4.5%, and 
the least were venous infarctions which 
were 2% 10. 

The most commonly affected artery was 
the middle cerebral artery, which repre-
sents 52% of the arterial infarcts, lacunar 
infarcts were observed in 21% of the total 
cases with arterial infarcts, elevated blood 
pressure was noticed in 41% of the cases 
with arterial infarcts, and 62% with cere-

bral hemorrhages 10. Also, two more local 
studies, Al-Rajeh et al., and Emam et al., 
established that the occurrence of ischemic 
stroke was higher when compared to other 
types of strokes 21, 22. A recent study pub-
lished by Al-Hazmi et al., established that 
the incidence of ischemic strokes is highest 
85.26% among all other stroke subtypes, 
whereas occurrence of hemorrhagic and 
embolic strokes holds equal proportion 
7.37% in KSA 23.
Saudi Arabia and World data:
Al-Ahmari et al., provided apparent infor-
mation about stroke prevalence 24. It was 
revealed that prevalence of strokes is low 
in KSA when compared with those record-
ed in the western and Asian countries. This 
could be due to the predominance of the 
younger age groups in this region. The 
prevalence of stroke in various region of 
KSA have also been reported as illustrat-
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ed in pie figure -2. The major risk factors 
for stroke includes old age 10, 25 , male gen-
der 26, cigarette smoking 27, dyslipidemia, 
high blood glucose level, and cardiac dis-
eases 28.
Major risk factors of stroke:
Stroke has numerous risk factors, which 
are either modifiable or non-modifiable 29. 
The most common modifiable risk factors 
are; alcohol consumption, cigarette smok-
ing, elevated blood pressure, dyslipidem-
ia, high blood glucose level, and cardiac 
diseases, whereas; sex, age, positive fam-
ily history, and race are among non-mod-
ifiable risk factors 29, 30. The modifiable 
risk factors can be prevented by adopting 
healthy lifestyle, regular use of medica-
tions of modifiable risk factors, alteration 
in individual’s behavior such as giving up 
on alcohol and smoking, and maintaining 
healthy level of body mass index 31. Stroke 
can be prevented by controlling the modi-
fiable risk factors 32. 
A latest local study by Al-Hazzani et al., 
reported that hypertension was the most 
frequently identified risk factor for stroke 
among Saudi stroke patients, followed by 
dyslipidaemia, cigarette smoking, and old 
age 27. Maqbul et al., reported that among 
young Saudi individuals; obesity, high fat-
ty meals, and cigarette smoking are the 
most common risk factors for stroke 33. 
Al-Rajeh et al., reported that the main risk 

factors for stroke in Saudi population are; 
hypertension 38%, diabetes 37%, heart 
disease 27% (including: atrial fibrillation, 
valvular disease, cardiomyopathy, ischem-
ic heart disease), cigarette smoking 19%, 
and family history of stroke 14% 17. El-
Sayed et al., conducted on national level 
reported some of the general risk factors of 
stroke, including; diabetes along with hy-
pertension 40.4%, elevated blood pressure 
24.9%, diabetes 11.6%, atrial fibrillation 
5.8%, heart diseases 5.5%, prior stroke or 
transient ischemic attack 2.1% for each, 
and smoking 1.8% 10. A study done by 
Awada et al., reported that elevated blood 
pressure (52%) was the main underlying 
cause of stroke in KSA, followed by hy-
perglycemia and heart diseases. Also, ath-
erosclerosis 36%, elevated blood pressure 
and diabetic arteriopathy 24%, and cardiac 
embolisms 19% set up to be the most com-
mon reasons for cerebral infarction 10. 
It is become an evident, that the main pre-
disposing factors for stroke in KSA are; 
elevated blood pressure, hyperglycemia, 
heart disease, and cigarette smoking. It 
was observed that people suffering from 
both hyperglycemia and high blood pres-
sure have a higher threat for stroke 34. The 
most effective modifiable risk factors in 
prevention of stroke are; smoking ces-
sation, controlling blood pressure, use of 
anti-thrombotic drugs in atrial fibrillation, 
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and controlling diabetes 35.
Influence of age:
In KSA the occurrence of stroke relates 
to age until the seventh decade 10. Recent 
studies estimated that stroke happen more 
in the age between 61-70, and less com-
mon in the age between 20-40 10, 26. Studies 
by Asirvatham et al., and Al-Eithan et al., 
from KSA showed that stroke happen in age 
between 61-70 more than the age between 
30-40 10, 25. One of the stroke studies by 
Al-Sulaiman et al., in Saudi children have 
been done in Al-Khobar, a city in KSA, 
reported that 20,895 of the Saudi chil-
dren had stroke. The prevalence of stroke 
in children was 29.7 for each 100,000 in 
the pediatric section. Ischemic strokes rep-
resent 90%, while hemorrhagic strokes 
represent 10% in Saudi children 36, 37.
Gender differences:
A small number of data have been avail-
able and published in KSA regarding the 
gender differences of stroke, representing 
that it affects male population more than 
female population 10. Al-Jadid et al., re-
ported that men are more susceptible of 
getting stroke than women 26. A large-scale 
study carried out by Al-Rajeh et al., on 500 
local Saudi individuals with stroke also re-
ported the same, that among them 31.6% 
were females and 68.4% of stroke patients 
were males 10.
Saudis and non-Saudis:

KSA has a total population of about 32 
million, among which 63% are local Sau-
dis, and the remaining 37% are foreign 
expatriates 38. A local study by Al-Rajeh et 
al., was conducted on 372 subjects, includ-
ing 262 Saudi locals and 110 non-Saudis 
to study the types and etiologies of stroke 
among local and expatriates. According 
to this study men to women ratio were 
2.2:1, and Saudi to non-Saudi ratio were 
8.2:1. The incidence of stroke expanded 
with age until the seventh decade in local 
Saudis, and it was declined after the sixth 
in non-Saudi individuals. The incidence 
of different stroke types in Saudis were; 
61% ischemic, 17% hemorrhagic, and 
22% were unspecified. On the other hand, 
ischemic 46%, hemorrhagic 47%, and un-
specified 7% were recorded in non-Saudi 
individuals. Intracerebral bleeding was 
more common than subarachnoid bleeding 
and was experienced more frequent in lo-
cal Saudis than expatriates. Subarachnoid 
bleeding was three times more typical in 
expatriates than in locals 21. Al-Rubeaan 
et al., reported that ischemic stroke among 
Saudis with pre-existing type 1 and type 2 
diabetes was similar to non-Saudis 39.
Post stroke complications:
Baig et al., reported that among 492 pa-
tients of stroke admitted in a tertiary care 
hospital of Eastern province of KSA, al-
most 9.6% patients developed post-stroke 
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epilepsy 40. Ibrahim et al., reported a study 
conducted in King Khalid University in 
KSA, concluded that dysphagia is highly 
prevalent among stroke patients 41. Khayyat 
et al., carried out a study in tertiary care 
hospital of Jeddah in KSA, involving 278 
patients. The most common post stroke 
complications were; stress ulcers 17%, 
pneumonia 14% and venous thromboem-
bolism 3%. Abnormal troponin levels were 
also observed in 34% of the patients 42. 
Al-Busaidi et al., reported that among 60 
stroke patients, 17% of the patients devel-
oped post stroke depression. Al-Busaidi et 
al., reported that among 76 stroke patients, 
18.4% patients developed mild to moder-
ate anxiety and 23.7% patients developed 
moderate to severe depression post stroke 
event  43. Ullah et al., reported that among 
60 stroke patients, 63.3% patients devel-
oped musculoskeletal pain, 21.6% devel-
oped depression, 18.3% developed urinary 
tract infections, and 7% developed stroke 
progression post stroke event 44.
Mortality rate in KSA:
The mortality rate of stroke is higher in 
developing countries as compared to de-
veloped countries. Al-Hazzani et al., re-
ported that mortality rate due to stroke in 
developed countries is 3-11% and 7-15% 
in developing countries. Various factors 
affect the mortality rate of a country such 
as age (increasing age increases the chanc-

es of stroke deaths), gender, and availabili-
ty of specialized stroke units in hospital. It 
was also reported that the mortality rate of 
stroke in Middle East region is found to be 
8 to 28%. This study reported that the mor-
tality rate in KSA due to stroke was 27% 28.
Current critical care of stroke in KSA:
KSA lags behind other developed coun-
tries of the world in combating and man-
aging stroke care. Majority of the stroke 
patients (95%) were treated in non-special-
ized stroke hospitals, where they receive 
non-reperfusion supportive care for both 
non-large vessel occlusion and large vessel 
occlusion, and only 5% of stroke patients 
were treated in specialized stroke units, 
where they receive international standard 
treatment IV-tPA (intravenous tissue plas-
minogen activator) 45. This difference in 
health care services is mainly due to im-
proper allocation of resources and lack 
of organization of care. This situation has 
provoked the Ministry of Health in KSA 
to established specialized stroke care units 
in hospitals to improve stroke care, and to 
provide standard treatment to all stroke pa-
tients 45. Hence by improving the current 
infrastructure, adopting the international 
standard guidelines, developing advanced 
specialized stroke units will not only help 
KSA to combat stroke more effectively, 
but also decrease the overall morbidity and 
mortality associated with stroke.
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CONCLUSION
Stroke has become one of the most criti-
cal cause of morbidity and mortality in 
KSA, and its incidence is increasing due 
to different risk factors. The increasing 
cases of stroke has provoked Saudi gov-
ernment to take and establish strategies 
to combat stroke. In this regard, Ministry 
of Health in KSA has introduced stroke 
care development program to provide ad-
vanced stroke care and treatment. This 
model predicts that stroke care develop-
ment program is associated with improved 
patient outcomes and lower overall costs 
compared with the current stroke care pro-
gram. Also, KSA health system adopted 
and introduced latest technologies such as 
the use of telemedicine, which will reduce 
the overall stroke burden and will prevent 
post-stroke complications. This review is 
a compilation of recently published stud-
ies in KSA covering different aspects of 
stroke on different regions, which might be 
very helpful for the health care providers 
of this region to set up and make primary 
prevention strategies and proper allocation 
of health resources in this area.

CONFLICT OF INTEREST
There is no conflict of interest.

REFERENCES 
1.Reidy H. RCP National clinical guide-
line for Stroke. Keele Univ. 2020;23. 

2.Rammal SA, Almekhlafi MA. Diabetes 
mellitus and stroke in the Arab world. J Tai-
bah Univ Med Sci. 2016;11(4):295–300.

3.Kamel H, Healey JS. Cardioembolic 
Stroke. Circ Res. 2017;120(3):514–26. 

4.Chapman SA, St Hill CA, Little MM, 
Swanoski MT, Scheiner SR, Ware KB, 
et al. Adherence to treatment guidelines: 
The association between stroke risk strati-
fied comparing CHADS2 and CHA2DS2-
VASc score levels and warfarin prescrip-
tion for adult patients with atrial fibrillation. 
BMC Health Serv Res. 2017;17(1):1–8.

5.Benamer HT, Grosset D. Stroke in Arab 
countries: A systematic literature review. J 
Neurol Sci. 2009;284(1–2):18–23.

6.Bonita R, Mendis S, Truelsen T, Bo-
gousslavsky J, Toole J, Yatsu F. The 
global stroke initiative. Lancet Neurol. 
2004;3(7):391–3. 

7.Sims NR, Muyderman H. Mitochondria, 
oxidative metabolism and cell death in 
stroke. Biochim Biophys Acta - Mol Basis 
Dis. 2010;1802(1):80–91.

8.Pollak J, Doyle KP, Mamer L, Shamloo 
M, Buckwalter MS. Stratification substan-
tially reduces behavioral variability in the 
hypoxic-ischemic stroke model. Brain Be-
hav. 2012;2(5):698–706. 

9.Khealani BA, Hameed B, Mapari UU. 
Stroke in Pakistan. J Pak Med Assoc. 



118

Majmaah Journal of Health Sciences ,Vol. 9,  Issue 3,  July - 2021, Dhu al-Qi’dah - 1442

Stroke In Ksa; Epidemiology And Clinical Delineation

2008;58(7):400–3. 

10. Robert AA, Mohamed Zamzami M. 
Stroke in Saudi Arabia: A review of the re-
cent literature. Pan Afr Med J. 2014;17:1–6. 

11.Al-Shenqiti AM, Ibrahim SR, Khaled 
OA, Ali ARH, Ahmed MS. Incidence of 
First Time Stroke: A Saudi Experience. 
Eur Neurol. 2017;77(3–4):147–51. 

12.Machado-Pereira M, Santos T, Fer-
reira L, Bernardino L, Ferreira R. Chal-
lenging the great vascular wall: Can we 
envision a simple yet comprehensive ther-
apy for stroke? J Tissue Eng Regen Med. 
2018;12(1):e350–4. 

13.Khan FY, Yasin M, Abu-Khattab M, 
El Hiday AH, Errayes M, Lotf AK, et al. 
Stroke in Qatar: A First Prospective Hos-
pital-based Study of Acute Stroke. J Stroke 
Cerebrovasc Dis. 2008;17(2):69–78. 

14.Feigin VL, Norrving B, Mensah 
GA. Global Burden of Stroke. Circ Res. 
2017;120(3):439–48. 

15.Tran J, Mirzaei M, Anderson L, Leed-
er SR. The epidemiology of stroke in the 
Middle East and North Africa. J Neurol 
Sci. 2010;295(1–2):38–40.

16.Mukherjee D, Patil CG. Epidemiolo-
gy and the global burden of stroke. World 
Neurosurg. 2011;76(6 SUPPL.):S85–90.

17.Al Rajeh S, Awada A. Stroke in Saudi 

Arabia. Cerebrovasc Dis. 2002;13(1):3–8. 

18.Saposnik G, Cohen LG, Mamdani M, 
Pooyania S, Ploughman M, Cheung D, et 
al. Efficacy and safety of non-immersive 
virtual reality exercising in stroke rehabil-
itation (EVREST): a randomised, multi-
centre, single-blind, controlled trial. Lan-
cet Neurol. 2016;15(10):1019–27.

19.Alamri R, Alhazzani A, Alqahtani SA, 
Al-Alfard H, Mukhtar S, Alshahrany K, et 
al. Preference and Values of Stroke Inter-
ventions, Kingdom of Saudi Arabia. Neu-
rol Res Int. 2019;2019. 

20.SULAIMAN MA. Profile of Stroke Pa-
tients Admitted To Azadi Teaching Hospital 
in Duhok. Duhok Med J. 2018;11(2):46–58. 

21.Al-Rajeh S, Larbi E, Bademosi O, Awa-
da A, Ismail H, Al-Freihi H, et al. Stroke 
in a tertiary hospital in Saudi Arabia: a 
study of 372 cases. European neurology. 
1991;31(4):251-6.

22.Emam AT, Ali AM, Babikr MA. 
Childhood stroke in Eastern Province, 
KSA: Pattern, risk factors, diagnosis and 
outcome. Acta Paediatr Int J Paediatr. 
2009;98(10):1613–9. 

23.Saadatnia M, Sayed-Bonakdar Z, Mo-
hammad-Sharifi G, Sarrami AH. Preva-
lence and prognosis of cerebrovascular 
accidents and its subtypes among patients 
with systemic lupus erythematosus in Isfa-



Majmaah Journal of Health Sciences ,Vol. 9,  Issue 3,  July - 2021, Dhu al-Qi’dah - 1442

119Stroke In Ksa; Epidemiology And Clinical Delineation

han, Iran: A hospital clinic-based study. Int 
J Prev Med. 2014;5(1):123–6. 

24.Alahmari K, Paul SS. Prevalence of 
Stroke in Kingdom of Saudi Arabia - 
Through a Physiotherapist Diary. Mediterr 
J Soc Sci. 2016;7(1):228–33. 

25.Al-Eithan MH, Amin M, Robert AA. 
The effect of hemiplegia/hemiparesis, di-
abetes mellitus, and hypertension on hos-
pital length of stay after stroke. Neuro-
sciences. 2011;16(3):253–6. 

26.Al-jadid MS, Robert AA. Determinants 
of length of stay in an inpatient stroke. 
Saudi Med J. 2010;31(2):189–92. 

27.Alhazzani AA, Mahfouz AA, Abol-
yazid AY, Awadalla NJ, Ahmed RA, Sid-
diqui AF, et al. Awareness of stroke among 
patients attending primary healthcare ser-
vices in abha, southwestern Saudi Arabia. 
Neurosciences. 2019;24(3):214–20. 

28.Alhazzani AA, Mahfouz AA, Abol-
yazid AY, Awadalla NJ, Katramiz K, Fara-
heen A, et al. In hospital stroke mortality: 
Rates and determinants in southwestern 
Saudi Arabia. Int J Environ Res Public 
Health. 2018;15(5):1–10. 

29.Zafar A, Al-Khamis FA, Al-Bakr AI, 
A-Alsulaiman AA, Msmar AH. Risk fac-
tors and subtypes of acute ischemic stroke: 
A study at king fahd hospital of the univer-
sity. Neurosciences. 2016;21(3):246–51. 

30.Alreshidi FM, Alrashidi AS, Nashi F, 
Alshammari M. Knowledge , Attitude and 
Practicetowards Stroke Risk Factors and 
Warning Symptoms in Saudi Arabia, The 
Egyptian Journal of Hospital Medicine. 
2017;69(3):2082-7.

31.Abduljabbar M, Alqahtani H, Alqa-
htani A, Alharbi A, Aldhehyan T, Alsharif 
A. The role of known risk factors and the 
pre-stroke lifestyle among elderly Saudi 
stroke patients in Riyadh City. Int J Med 
Dev Ctries. 2019;(Dm):428–34. 

32.Surihan Alharbi A, Saeed Alhayan 
M, Khalid Alnami S, Saeed Traad R, 
Ali Aldawsari M, Abdullah Alharbi S, 
et al. Epidemiology and Risk Factors of 
Stroke. Archives of Pharmacy Practice. 
2019;10(4):60–6. 

33.Al Magbul WN, Salhi AA, Aldew-
ish SN. Risk Factors of Stroke among 
Young Adults in KSA. Egypt J Hosp Med. 
2018;70(10):1773–7. 

34.Feigin VL. Stroke epidemiolo-
gy in the developing world. Lancet. 
2005;365(9478) :2160–1. 

35.Paciaroni M, Bogousslavsky J. Prima-
ry and secondary prevention of Ischemic 
Stroke. Eur Neurol. 2010;63(5):267–78. 

36.Salih MAM, Abdel-Gader AGM, Al-Ja-
rallah AA, Kentab AY, Alorainy IA, Hassan 
HH, et al. Stroke in Saudi children. Epide-



120

Majmaah Journal of Health Sciences ,Vol. 9,  Issue 3,  July - 2021, Dhu al-Qi’dah - 1442

Stroke In Ksa; Epidemiology And Clinical Delineation

miology, clinical features and risk factors. 
Saudi Med J. 2006 Jul 1;27(1):S12-20.

37.Rafay MF. Ischaemic stroke in children 
- Overview including an Asian perspective. 
J Pak Med Assoc. 2008;58(7):384–90. 

38.Al-Senani F, Al-Johani M, Salawati 
M, Alhazzani A, Morgenstern LB, Seguel 
Ravest V, et al. An Epidemiological Model 
for First Stroke in Saudi Arabia. J Stroke 
Cerebrovasc Dis. 2020;29(1):1–7. 

39.Al-Rubeaan K, Al-Hussain F, Youssef 
AM, Subhani SN, Al-Sharqawi AH, Ibra-
him HM. Ischemic Stroke and Its Risk Fac-
tors in a Registry-Based Large Cross-Sec-
tional Diabetic Cohort in a Country Facing 
a Diabetes Epidemic. J Diabetes Res. 
2016;2016. 

40.Baig S, Sallam K, Al Ibrahim I, Amin 
T. A Prospective and Retrospective Anal-
ysis of Patients with Post-Stroke Epilepsy 
Presenting at Tertiary Care Hospital. Life 
science journal. 2011;8(2):217-221.

41.Ibrahim M. Functional oral intake 
measures after behavioral management 
in oropharyngeal dysphagia post cerebro-
vascular stroke. Saudi J Otorhinolaryngol 
Head Neck Surg. 2015;17(2):44. 

42.Khayyat W, Al Talhi Y, Alshareef A, 
Abou Elezz A, Halfawi K, Alghamdi S, et 
al. Mortality, Medical Complications, and 
Care Indicators Among Stroke Inpatients 

At King Abdulaziz Medical City-jed-
dah-saudi Arabia. Journal of Neurological 
Research and Therapy. 2016;1(3):31. 

43.Al-Busaidi IS, Alamri Y. Poststroke 
Anxiety and Depression: Findings from 
Saudi Arabia. J Stroke Cerebrovasc Dis. 
2016;25(7):1653–4.

44.Ullah S, Qureshi AZ, Ullah R, Abu-Sha-
heen A. Medical complications during in-
patient stroke rehabilitation at a tertiary 
care rehabilitation hospital in Riyadh, Sau-
di Arabia. J Liaquat Univ Med Heal Sci. 
2018;17(2):66–70. 

45.Al-Senani F, Al-Johani M, Salawati M, 
ElSheikh S, AlQahtani M, Muthana J, et 
al. A national economic and clinical mod-
el for ischemic stroke care development 
in Saudi Arabia: A call for change. Int J 
Stroke. 2019;14(8):835–42. 


	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

