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Abstract. — OBJECTIVE: Stroke is a medical
emergency that may lead to permanent neuro-
logical damage, complications, and disability.
It is the second leading cause of death world-
wide and one of the main causes of adult-ac-
quired disabilities. Stroke can be prevented by
controlling modifiable risk factors and the ear-
ly detection of stroke warning signs. The cur-
rent study aimed to assess the knowledge of the
general population in the Riyadh region of Saudi
Arabia about stroke.

MATERIALS AND METHODS: A cross-sec-
tional and community-based design was em-
ployed in this study. The sample was calculat-
ed as 432. A pre-tested structured questionnaire
was used to collect data. The data was analyzed
by SPSS software, version 23. Descriptive sta-
tistics were used. The Chi-square test was em-
ployed to test differences between qualitative
variables, and a p-value less than 0.05 was con-
sidered significant.

RESULTS: Results showed that 26.6 % of the
population had good knowledge about stroke.
Population with average and poor knowledge
were 50.5% and 22.9%, respectively. The level
of stroke knowledge is related to age; the old-
er population aged 45 and more acquired the
highest level of knowledge (50%) compared
to the other groups. Age group 35-44 years
received the least level of stroke knowledge
(19.9%). The school teaching had the highest
level (40.0%) of stroke knowledge than the oth-
er occupations.

CONCLUSIONS: Stroke knowledge among the
population of Saudi Arabia is inadequate. The
stroke knowledge is related to age and occupa-
tion.
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Introduction

Stroke is a medical emergency that can cause
permanent neurological damage, complications,
and disability'. It is the second leading cause of
death worldwide and one of the main causes of
adult-acquired disabilities®. Stroke can present
with sudden onset of neurological disturbance
including limb weakness or numbness, loss
of vision, disturbance of balance, or speech?’.
Stroke is a highly preventable and curable ill-
ness through the control of modifiable risk fac-
tors and the early detection of stroke warning
signs*. About 80% of stroke-related disabili-
ty-adjusted life-years and 75% of deaths occur in
low-income and middle-income countries®. The
disease prevalence range between 508 and 777
per 100,000 population in the middle east, and
the mean age was between the sixth and seventh
decades®.

Studies in Saudi Arabia have provided a hos-
pital-based crude annual incidence rate of stroke
of 15.1 per 100,000 persons in Jizan’, 29.8 per
100,000 persons in the Eastern province®, and
438 per 100,000 people in Riyadh®. Stroke is
more prevalent among males in the kingdom'.
Poor knowledge of stroke symptoms and risk
factors have been shown to delay health care
seeking after a stroke attack. Also, sociocultural
beliefs and traditional healers may lead to delay
in accessing care and interruption of treatment'’.
Studies'? ** conducted in Saudi Arabia revealed
inadequate public knowledge of stroke.

Population-based stroke studies in Saudi Ara-
bia are few; proper awareness and right percep-
tion are essential steps for the modification of
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stroke risk-related lifestyles and prompt inter-
vention'®. Therefore, the current study aimed to
determine the level of knowledge of the general
population in the Riyadh region about stroke and
determine its relationship with socio-demograph-
ic characteristics.

Research Methods

Study Design

A cross-sectional and community-based de-
sign was employed in this study. The study was
conducted to determine the level of knowledge
of the general population in the Riyadh region,
Saudi Arabia, about stroke. The study population
included different nationalities and both genders
in the Riyadh region of Saudi Arabia. Population
below 18 years of age were excluded from the
study. The sample size was calculated as 432.

Data Collection

A pre-tested questionnaire was used to collect
data. The reliability of our study questionnaire
was (Cronbach’s alpha = 0.751). The question-
naire included socio-demographic data. Ques-
tions regarding types of stroke, symptoms, and
signs were included. Cronbach’s alpha was be
employed to ensure the reliability of the ques-
tionnaire. The data collection team was trained
on filling the questionnaire, asking the questions,
and keeping it in the study objectives track. The
questionnaire was tested in the Al Zulfi region of
Saudi Arabia.

To determine the level of stroke knowledge
Likert scale was employed. Twelve questions
about warning symptoms of stroke and stroke
risk factors were asked. Respondents who an-
swered nine to twelve questions correctly were
classified as having good knowledge. Participants
who answered correctly five to eight and less than
five questions were classified as having average
and poor stroke knowledge, respectively.

Data Analysis

Data was analyzed by SPSS software, version
23. Descriptive statistics was used. A Chi-square
test was employed to test differences between
qualitative variables, and a p-value less than 0.05
was considered significant. The ethical approval
was obtained from Majmaah University IRB.
Informed consent was obtained from the partici-
pants, and all data was kept Confidential.

Results

Table I shows the socio-demographic charac-
teristics of the sample. Females were 283 (65.5%)
and males werel49 (34.5%). The age group less
than 25 years was 113 (26.2%). Age groups 25-34
years, 35- 44 years, and more than 45 years were
32.2%, 31.5%, and 10.2%, respectively.

The university graduated were 338 (78.2%),
and those with general education were 94 (21.8%).
Two hundred population (58.1%) were married,
165 (38.2%) were single, and 16 (3.7%) were di-
vorced. Two hundred and 16 (50%) of respondents
were employees, 106 (24.5%) were students, 53
(12.3%) were housewives, 15 (3.5%) were school-
teachers. Most of the population (95.1%) were
living in urban areas.

Figure 1 shows the knowledge of the pop-
ulation in the Riyadh area about stroke. One
hundred and fifteen (26.6%) of respondents
acquired good knowledge. Population with av-
erage and poor knowledge were 50.5% and
22.9%, respectively.

Table 11 shows items of Stroke responses of the
sample. Questions related to knowledge of differ-
ent stroke questions were answered correctly by
65.3%, 29.9%, and 65.3%, respectively. The range

Table I. Social factors among study population, Riyadh
Area, 2020-2021 (n=432).

Social factor Frequency %
Gender
Female 283 65.5
Male 149 34.5
Age
Less than 25 113 26.2
25-34 139 322
35-44 136 31.5
45 and more 44 10.2
Education
General 94 21.8
University and postgraduates 338 78.2
Marital status
Married 251 58.1
Single 165 38.2
Divorced 16 37
Occupation
Private 9 2.1
Employee 216 50.0
Students 106 24.5
Housewife 53 12.3
No job 33 7.6
school teacher 15 3.5
Residence
Urban 411 95.1




S.M. Abdalla, EY. Mohamed, B.A. Almehmadi, M.A. Alanazi, H.M. Elsabagh

60 7

50 <

40 7

%

30

Good Average Poor

Figure 1. Population stroke level of knowledge.

of questions about symptoms and warning signs
of stroke answered correctly ranged between
70.4% and 18.3%.

The relation between stroke knowledge and
socio-demographic characteristics was shown
in Table III. A significant relation was found
between stroke knowledge and the age of re-
spondents. The population age 45 years and
more acquired the highest level of stroke knowl-
edge while respondents age between 35 and 40
years had the lowest level of stroke knowledge
(50.0% vs. 19.9%, p <0.001). School teachers

had the higher stroke knowledge, while respon-
dents who work at private jobs had the least
level of stroke knowledge (40.0% vs. 11.1%,
p=0.009). Marital status, gender, education,
and residence showed no significant relation
with stroke level of knowledge.

Discussion

The second most common cause of mortality
worldwide is stroke and remains a leading cause

Table II. Knowledge level of stroke among study population, Riyadh Area.

Knowledge
Item Correct (%) Incorrect (%) Total (n = 432)

Types of stroke

Hemorrhagic 282 (65.3) 150 (34.7) 432 (100%)
Ischemic 129 (29.9) 303 (70.1) 432 (100%)
TIA 282 (65.3) 150 (34.7) 432 (100%)
Symptoms and signs

Difficult sallow 304 (70.4) 128 (29.6) 432 (100%)
Sudden diff in swallowing 304 (70.4) 128 (29.6) 432 (100%)
Paralysis any part of body 83 (19.2) 349 (80.8) 432 (100%
Paralysis one side of body 241 (55.8) 191 (44.2) 432 (100%)
Blurring of vision 267 (61.8) 165 (38.2) 432 (100%)
Loss of balance 316 (73.1) 116 (26.9) 432 (100%)
Loss of memory 186 (43.1) 246 (56.9) 432 (100%)
Numbness one side of the body 79 (18.3) 353 (81.7) 432 (100%)
Loss of consciousness 285 (66) 147 (34) 432 (100%)
Headache 271 (62.7) 161 (37.3) 432 (100%)
Pain and tight chest 104 (24.1) 328 (75.9) 432 (100%)

5426



Stroke prevention: knowledge of the general population in Riyadh Region, Saudi Arabia

Table Ill. Relation between stroke knowledge and socio-demographic characteristics (n=432).

Knowledgel
Good Average Poor Total
Variables No. (%) No. (%) No. (%) No. (%) P
Gender Female 73 (25.8) 148 (52.3) 62 (21.9) 283 (65.5) 0.571
Male 42 (28.2) 70 (47.0) 37 (24.8) 149 (34.5)
Agelyears Less than 25 28 (24.8) 73 (64.6) 12 (10.6) 113 (26.2) |<0.001
25-34 38 (27.3) 64 (46.0) 37 (26.6) 139 (32.2)
35-44 27 (19.9%) 70 (51.5%) 39 (28.7%) 136 (31.5)
45 and more 22 (50.0) 11 (25.0) 11 (25.0) 44 (10.2)
Marital status Single 41 (24.8) 94 (57.0) 30 (18.2) 165 (38.2) 0.051
Married 73 (29.1) 115 (45.8) 63 (25.1) 251 (58.1)
Divorced/widow 1(6.3) 9 (56.3) 6 (37.5) 16 (3.7)
Education General 20 (21.3) 46 (48.9) 28 (29.8) 94 (21.8) 0.148
University and post 95 (28.1) 172 (50.9) 71 (21.0) 338 (78.2)
Occupation Employee 62 (28.7) 98 (45.4) 56 (25.9) 216 (50.0) 0.009
Students 33 (31.1) 60 (56.6) 13 (12.3) 106 (24.5)
Housewives 9 (17.0) 26 (49.1) 18 (34.0) 53 (12.3)
No job 4(12.1) 23 (69.7) 6 (18.2) 33 (7.6)
School teachers 6 (40.0) 7 (46.7) 2 (13.3) 15 (3.5)
Private work 1 (11.1) 4444 4 (44.4) 92.0)
Residence Urban 109 (26.5) 211 (51.3) 91 (22.1) 411 (95.1) 0.171
Rural 6 (28.6) 7 (33.3) 8 (38.1) 21 4.9)

of adult disability. The knowledge on stroke in
the community has an influence on stroke pre-
vention, risk factors, warning symptoms iden-
tification and management. Dissemination of
accurate information regarding stroke types and
warning signs is essential to prevent stroke
morbidity and fatality within vulnerable com-
munities. Increasing stroke knowledge among
communities is known to result in a shorter
presentation time to the emergency department
following stroke onset'. Stroke is prevalent in
Saudi Arabia; disease prevalence range between
508 and 777 per 100,000 population, and the
mean age was between the sixth and seventh de-
cades®. Almost half (50.5%) of the participants
found to have average knowledge about stroke.
Population with good stroke knowledge were
(26.6%). This low level of stroke knowledge is
higher than the findings of Basfar et al'® who
found that only one-third of the study popula-
tion of Jeddah, Saudi Arabia had a good level of
stroke knowledge. The finding is consistent with
other studies conducted in Saudi Arabia'*.
However, this result is inconsistent with other
studies that found a high level of stroke knowl-
edge among Saudi Arabia?!??

Regarding the assessment of study popula-
tion knowledge about stroke types, (65.3%) knew
about Hemorrhagic and transient ischemic attack

(TTIA). This finding is consistent with Basfar
et al'8, who found most participants recognized
stroke definition and types although the strength
of their knowledge was not adequate.

In our findings, there is a significant asso-
ciation between stroke knowledge with age (p
< 0.001)"® and occupation (p=0.009)*'. Another
study?' showed significant association with in-
come, educational level, and employment status.
Basfar et al'"® found a relation between stroke
knowledge with female gender, being single, hav-
ing university education, and residing in an urban
area.

Conclusions

Stroke knowledge among the population of
Saudi Arabia is inadequate. Stroke knowledge is
significantly associated with age and occupation.
The old age group and schoolteachers have the
highest level of stroke knowledge compared to
others. School teachers are recommended to be
utilized in raising awareness of the population
about stroke

Conflict of Interest
The Authors declare that they have no conflict of interests.



S.M. Abdalla, EY. Mohamed, B.A. Almehmadi, M.A. Alanazi, H.M. Elsabagh

Acknowledgements

The authors extend their appreciation to the deanship for
Research and Innovation, Ministry of Education in Saudi
Arabia, for funding this research work through the project
number (IFP-2020-34).

1)

5)

10)

11)

References

El-Tallawy HN, Farghaly WM, Shehata GA, Ab-
del-Hakeem NM, Rageh TA, Badry R, Kandil
MR. Epidemiology of non-fatal cerebrovascular
stroke and transient ischemic attacks in Al Qu-
seir, Egypt. Clin Interv Aging 2013; 8: 1547-1551.

Bonita R, Mendis S, Truelsen T, Bogousslavsky J,
Toole J, Yatsu F. The global stroke initiative. Lan-
cet Neurol 2004; 3: 391-393.

National Collaborating Centre for Chronic Con-
ditions (UK). Stroke: National Clinical Guideline
for Diagnosis and Initial Management of Acute
Stroke and Transient Ischaemic Attack (TIA).
London: Royal College of Physicians (UK); 2008.

Amen MR. Assessment of hypertensive patients’
knowledge about lifestyle risk factors and warn-
ing signs of stroke. J Contemp Med Sci 2016; 2:
28-32.

Feigin VL, Krishnamurthi RV, Parmar P, Norrving
B, Mensah GA, Bennett DA, Barker-Collo S, Mo-
ran AE, Sacco RL, Truelsen T, Davis S, Pandi-
an JD, Naghavi M, Forouzanfar MH, Nguyen G,
Johnson CO, Vos T, Meretoja A, Murray CJ, Roth
GA; GBD 2013 Writing Group; GBD 2013 Stroke
Panel Experts Group. Update on the Global Bur-
den of Ischemic and Hemorrhagic Stroke in 1990-
2013: The GBD 2013 Study. Neuroepidemiology
2015; 45: 161-176.

El-Hajj M, Salameh P, Rachidi S, Hosseini H. The
epidemiology of stroke in the Middle East. Eur
Stroke J 2016; 1: 180-198.

Ayoola AE, Banzal SS, Elamin AK, Gadour MO,
Elsammani EW, Al-Hazmi MH. Profile of stroke in
Gizan, Kingdom of Saudi Arabia. Neurosciences
2003; 8: 229-232.

Jamrozik K, Broadhurst RJ, Anderson CS, Stew-
art-Wynne EG. The role of lifestyle factors in the
etiology of stroke. A population-based case-con-
trol study in Perth, Western Australia. Stroke
1994; 25: 51-59.

Robert AA, Zamzami MM. Stroke in Saudi Ara-
bia: a review of the recent literature. Pan Afr Med
J 2014; 17: 14.

Memon |, Abu-Shaheen A, Heena H, Al-Tannir M.
Point prevalence study for stroke in Saudi Ara-
bia: a cross-sectional survey. Saudi J Health Sci
2019; 8: 93-97.

Moshabela M, Bukenya D, Darong G, Wamoyi
J, McLean E, Skovdal M, Ddaaki W, Ondeng’e
K, Bonnington O, Seeley J, Hosegood V, Wringe
A. Traditional healers, faith healers and medical

5428

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

practitioners: the contribution of medical plural-
ism to bottlenecks along the cascade of care for
HIV/AIDS in Eastern and Southern Africa. Sex
Transm Infect 2017; 93: e052974.

Alreshidi FM, Alrashidi AS, Alshammari FNM,
Qadi ABA, Alrashidi AGM, Aleisa SMS. Knowl-
edge, Attitude and Practice towards Stroke Risk
Factors and Warning Symptoms in Saudi Arabia.
Egypt J Hosp Med 2017; 69: 2082-2087.

Ahmed YA, Ahmed HA, Waled MA, Abdulaziz SA,
Khalid MA. Knowledge Attitude and Perceptions
of Stroke among the community: A cross-section-
al Survey in Tabuk City, Saudi Arabia. Indo Am J
P Sci 2019; 6: 2854-2862.

Alhazzani AA, Mahfouz AM, Abolyazid AY,
Awadalla NJ, Ahmed RA, Siddiqui AF, Khalil SN.
Awareness of stroke among patients attending
primary healthcare services in Abha, Southwest-
ern Saudi Arabia. Neurosciences Journal 2019;
24: 214-220.

AlOtaibi MK, AlOtaibi FA, AlKhodair YO, Falatah
EM, AlMutairi HA. Knowledge and Attitude of Stroke
Among Saudi Population in Riyadh, Kingdom of
Saudi Arabia. Int J Sci Res 2017; 5: 149-157.

Allawi MF, Shagran T, Alhawiti SH, Alwadiee AS,
Albalawi YM, Albalawi WH. Effect of an educa-
tional intervention on knowledge and perception
of individuals at risk for stroke in Tabuk, Saudi
Arabia. Neurosciences 2020; 1: 18-24.

Kaddumukasa M, Kayima J, Nakibuuka J, Mug-
enyi L, Ddumba E, Blixen C, Welter E, Katabi-
ra E, Sajatovic M. A cross-sectional popula-
tion survey on stroke knowledge and attitudes in
Greater Kampala, Uganda. Cogent Med. 2017; 4:
1327129.

Basfar WM, Awatef E A, Ghufran AA, Haneen
AM, Mohammed M. Jan Public Knowledge of
Stroke Amongst a Saudi Population. World j Res
Rev 2016; 3: 10-12.

Alageel A, AlIAmmari A, AlSyefi N, Al-Hussain
F, Mohammad Y. Stroke awareness in the Saudi
community living in Riyadh: prompt public health
measures must be implemented. J Stroke Cere-
brovasc Dis 2014; 23: 500-504.

Algwaifly M, Alghasham G, Alkadi SA, Aloyaidi
GA. Awareness of stroke risk factors, warning
symptoms, and significance of acute manage-
ment and prevention in Qassim, Saudi Arabia. Int
J Med Dev Ctries 2020; 4: 2158-2163.

Ramirez-Moreno JM, Alonso-Gonzalez R, Per-
al Pacheco D, Millan-Nu™nez MV, Roa-Monte-
ro A,Constantino-Silva AB, Aguirre-Sanchez JJ.
Impacto del nivel socioeconémico en el cono-
cimiento del ictus de la poblacién general: un gra-
diente dedesigualdad social. Neurologia 2016;
31: 24-32.

Abutaima M KT, Almaghrabi AA, Alhazzaa R,
Alaydaa A, Alshuraymi A, Alzahim M, Ashour S,
Alayed M, Alshamrani M, Khalifa AFM. Level of
awareness regarding stroke among Riyadh pop-
ulation. J Fam Med Prim Care 2021; 10: 538-541.



