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Introduction

Stroke is known as a sudden lack of  blood flow to the brain 
that causes vascular lesion involving cerebral infarction, 
intracerebral haemorrhage or subarachnoid haemorrhage. 
The duration of  stroke is greater than 24 hours, and it 
is known to be the second leading cause of  death and 
permanent disability worldwide. [1‑4] Occlusions of  the 
cerebral vessels  (ischemic stroke) accounts for more than 
80% of  all strokes, while primary intracerebral bleeding 
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Abstract

Background: Stroke is known to be the second leading cause of death and persistent disability worldwide, with 5.5 million deaths each 
year. Public knowledge regarding risk factors, signs and symptoms and the prevention of stroke is an important factor in reducing 
the incidence of stroke. Objective: This study aimed to determine the level of awareness regarding stroke in Riyadh, Saudi Arabia. 
Methods: This study recruited 150 participants from primary health care (PHC) centres, based on the methodology of a similar 
cross‑sectional study conducted in Riyadh. The study group included adult male and female PHC visitors and excluded visitors 
with mental illness and medical personnel. Systematic random sampling was used to select participants. Data were collected using 
a self‑administered questionnaire and analysed using SPSS. Microsoft Excel was used to generate tables and charts. Consent was 
obtained before data collection, with emphasis on each participant’s right to withdraw from the study at any time. Result: A total 
of 150 respondents were included in this study. We found that the majority of the participants had a high level of awareness 
regarding the risk factors of stroke (n = 115, 76.66%). More than half of the participants (n = 95, 63.3%) had a moderate level of 
awareness of the signs and symptoms of stroke. The study also revealed that there was no statistically significant relationship 
between education level and level of awareness regarding risk factors of stroke (p = 0.334). Conclusion: This study found that the 
majority of participants had a high level of awareness regarding stroke. Regarding the education level of the participants, we found 
that the majority of participants with primary school‑level education had a high level of awareness regarding stroke risk factors. 
Furthermore, we found that the level of awareness about prevention of stroke was moderate among participants. Thus, further 
studies should explore how to improve levels of awareness regarding the prevention of stroke.
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(haemorrhagic stroke) accounts for the remaining 20% of  
strokes. Stroke pathophysiology is complex and includes 
various processes including energy depletion, cellular ion 
homeostasis loss, increase blood acidity, increased calcium 
levels inside cells, increase excitotoxicity, toxicity of  free 
radical‑mediated, production of  arachidonic acid products, 
cell toxicity by cytokine‑mediated, stimulation of  complement 
system, disruption of  blood‑brain barrier (BBB), stimulation 
of  glial cell and leukocyte aggregation.[5]

Stroke symptoms depend on the affected area of  the brain, 
which in turn is characterized by the involved arterial 
structure. Typical symptoms of  stroke in the left hemisphere 
include aphasia, right hemiparesis and right hemianopia, 
whereas stroke in the right hemisphere typically results in 
left hemispatial neglect, left hemiparesis and left hemianopia. 
While the majority of  strokes are supratentorial  (90%), 
post‑circulation or infratentorial stroke has some additional 
manifestations such as diplopia, bulbar weakness, dysphagia, 
unilateral dysmetria and incoordination, as well as decreased 
levels of  consciousness.[6]

The prevalence of  stroke is increasing worldwide, with an 
incidence of  13,676,761 in 2016. A total of  5.5 million global 
deaths occurred in 2016, with 8539 of  those deaths occurring 
in Saudi Arabia.[7] Many regional studies have been conducted 
in Saudi Arabia: the first was conducted in Riyadh with a 
stroke incidence of  43.8/100,000 individuals; the second study 
was conducted in the Eastern province with an incidence of  
29.8/100,000 individuals; the third study was conducted in the 
Aseer region with an incidence of  57.64/100,000 individuals.[8,9] 
However, there is a gap in the statistics of  stroke incidence in 
Saudi Arabia overall. Our study thus aimed to determine the level 
of  awareness regarding stroke.

Methodology

A survey of  primary health care (PHC) centres was conducted 
based on a cross‑sectional study conducted in Riyadh, Saudi 
Arabia  –  the capital city, which is located in central Saudi 
Arabia. A  group of  150 participants was recruited from 
PHC centres including adult male and female PHC centre 
visitors and excluding visitors with mental illness and medical 
personnel. The participants were chosen by systematic random 
sampling. Data were collected using a self‑administered, 
pre‑tested and pre‑coded questionnaire composed of  
closed‑ended questions regarding level of  awareness about 
stroke. The questionnaire was subjected to a probe to evaluate 
its validity and reliability. Data were analysed using Statistical 
Package of  Social Sciences (SPSS) version 23 and Microsoft 
Excel was used to generate tables and charts. P values of  0.05 
or less were considered significant. Consent was obtained 
from participants before data collection, with emphasis on 
confidentiality and the right of  participants to withdraw from 
the study at any time.

Results

The results shown in Table  1 summarize the demographics 
of  study participants. The majority of  respondents were 
male (71.3%) and that (41.3%) of  the respondents were between 
the ages of  18 and 30. A  third of  the respondents  (33.3%) 
were between the ages of  31 and 40. An equal proportion of  
the participants (12.7%) were between the ages of  41 and 50 
or over the age of  50. Furthermore, the majority  (85%) of  
the respondents were Saudi. A minority (2%) of  respondents 
were illiterate, whereas 4.7% of  respondents were primary 
school educated, 27.3% of  respondents were secondary school 
educated and the majority  (66%) of  the respondents were 
university graduates. More than half  (54%) of  the respondents 
were employed, though 37.3% of  respondents were unemployed 
and 8.7% of  respondents were self‑employed. Finally, 33% of  
respondents were single, 59% of  respondents were married, 
7% of  respondents were divorced and only 1% of  respondents 
were widowed.

Table  2 summarizes participant awareness of  risk factors for 
stroke. It shows that the majority (90%) of  the respondents report 
that high blood pressure is a risk factor for stoke, while (10%) of  

Table 1: Demographic data of study participants
Number Percentage

Gender
Male 107 71.3%
Female 43 28.7%
Total 150 100.0%

Age
18‑30 62 41.3%
31‑40 50 33.3%
41‑50 19 12.7%
Over 50 19 12.7%
Total 150 100%

Nationality
Saudi 127 85%
Non‑Saudi 23 15%
Total 150 100%

Education level
Illiterate 3 2%
Primary 7 4.7%
Secondary 41 27.3%
University 99 66%
Total 150 100%

Occupation
Employed 81 54%
Unemployed 56 37.3%
Self‑employed 13 8.7%
Total 150 100%

Marital status
Single 49 33%
Married 89 59%
Divorced 10 7%
Widowed 2 1%
Total 150 100%

n=150
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the respondents do not think that high blood pressure is a risk 
factor for stoke. Similarly, more than two‑thirds (74%) of  the 
respondents report that heart disease is a risk factor for stoke, 
while less than one‑third (26%) of  the respondents do not think 
that heart disease is a risk factor for stoke. Furthermore, 76% 
of  the respondents report that uncontrolled diabetes mellitus is 
a risk factor for stoke, whereas 24% of  the respondents do not 
think that uncontrolled diabetes mellitus is a risk factor. Finally, it 
was found that 76.66% of  the respondents believe that smoking 
is a risk factor for stoke, and 23.33% of  the respondents do not 
think that smoking is a risk factor.

As shown in Table 3, the majority of  respondents (76.66%) had 
a high level of  awareness overall regarding stroke risk factors. 
A minority (16.66%) of  the respondents had a moderate level 
of  awareness of  stroke risk factors and 7.33% of  respondents 
had a low level of  awareness of  stroke risk factors.

Table  4 shows that 73.3% of  respondents reported that 
arm weakness and difficulty of  speech are signs of  stroke. 
Furthermore, a majority of  respondents (75.3%) reported that 
aphasia is a primary symptom of  stroke.

Table 5 shows the overall level of  awareness of  stroke signs and 
symptoms. We found that more than half  of  participants had 
a high level of  awareness regarding the signs and symptoms of  
stroke (63.3%), and 22% of  participants had a moderate level 
of  awareness regarding the signs and symptoms of  stroke. Only 
a minority (14.7%) of  participants had low level of  awareness 
regarding the signs and symptoms of  stroke.

Table 6 shows that 66.66% of  illiterate participants had a high 
level of  awareness regarding risk factors for stroke, while no 
participants in the illiterate subgroup had a moderate level 
of  awareness and 1 (33.3%) had a low level of  awareness. Of  
participants with primary school education, 71.4% had a high 
level of  knowledge of  stroke risk factors, 14.3% had moderate 
knowledge of  stroke risk factors and 14.3% had a low level 
of  knowledge of  stroke risk factors. Of  participants with a 
secondary school level education, 70.7% had a high level of  
awareness of  stroke risk factors whereas 17% and 12.1% of  
these participants had a moderate and low level of  stroke risk 
factor awareness, respectively. Finally, the majority (78.7%) of  
participants with a university level education had a high level of  
awareness of  stroke risk factors, whereas 17.1% had a moderate 
level of  stroke risk factor awareness and 4% had a low level of  
stroke risk factor awareness.

Discussion

Many studies use questionnaires to identify the level of  awareness 
regarding specific conditions or diseases. The objective of  the 
questionnaire in this study was to assess awareness regarding 
stroke in the general population, and to examine specific 
knowledge regarding risk factors as well as signs and symptoms 
of  stroke. Furthermore, the relationship between educational 

level and awareness of  stroke risk factors was also evaluated based 
on questionnaire responses. This main limitation of  this study to 
consider is that the number of  participants was unbalanced with 
regards to gender, nationality, marital status and education level.

The results of  this study suggest that the majority of  the 
respondents had a high level of  awareness regarding stroke risk 
factors, which is in line with a study conducted in Saudi Arabia by 
Rania Naguib in 2020.[10] However, a similar study was conducted 
in Norway by Antje Sundseth in 2014,[11] which showed that 
participants had a low level of  knowledge about the risk factors 
of  stroke. This difference might be because the majority of  
participants in our study were educated at the university level and 
had acquired knowledge of  stroke risk factors from social media 
or the internet. This implies that the Saudi Arabian Ministry of  
Health should continue to facilitate effective health education 
presentations regarding the risk factors of  stroke.

This study also demonstrated that knowledge of  the signs and 
symptoms of  stroke was generally high among participants, 
as approximately half  of  the respondents demonstrated good 
knowledge of  stroke signs and symptoms. This aligns with a 
study conducted in Egypt by Hatem Shehata in 2016.[12] However, 
a study conducted in Nigeria by Odiase Ehidiamen in 2018[13] 
indicated that a minority of  participants could identify the signs 
and symptoms of  stroke. This may be attributed to the number 
of  signs and symptoms of  stroke that were included in our study 
questionnaire. This implies that researchers should investigate 

Table 2: Awareness of risk factors for stroke
TotalNoYesHypertension

150 (100%)15 (10%)135 (90%)
TotalNoYesHeart Disease

150 (100%)39 (26%)111 (74%)
TotalNoYesUncontrolled 

Diabetes Mellitus 150 (100%)36 (24%)114 (76%)
TotalNoYesSmoking

150 (100%)35 (23.33%)115 (76.66%)

Table 3: Overall level of awareness regarding stroke risk 
factors

LOWMODERATEHIGH
11 (7.33%)25 (16.66%)114 (76.66%)

Table 4: Awareness of signs and symptoms of stroke
Arm weakness and difficulty 
of  speech are signs

Yes No Total
110 (73.3%) 40 (26.7%) 150 (100%)

Aphasia is a primary sign Yes No Total
113 (75.3%) 37 (24.7%) 150 (100%)

Table 5: Overall level of awareness of stroke signs and 
symptoms

High Moderate Low
95 (63.3%) 33 (22%) 22 (14.7%)
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the behaviour of  stroke patients with regards to changes in their 
lifestyle following stroke.

Finally, this study found no relation between educational level 
and knowledge of  stroke risk factors, which contradict the 
claims of  a study conducted in Saudi Arabia by Wijdan Basfar 
in 2016.[14] This might be attributable to the greater number 
of  female respondents in that study compared to our study. 
This implies that the Saudi Arabian Ministry of  Health should 
further investigate the relationship between educational level and 
awareness of  stroke risk factors.
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Table 6: Relationship between the education levels and level of awareness regarding stroke risk factors
Illiterate Primary Secondary University Total

High 2 (66.6%) 5 (71.4%) 29 (70.7%) 78 (78.7%) 114 (76%)
Moderate 0 (0%) 1 (14.3%) 7 (17%) 17 (17.1%) 25 (16.6%)
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