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Abstract

Introduction: Lack of knowledge about the main clinical manifestations of stroke is a major health
problem, which leads to prolongation of the time elapsed from the onset of stroke to hospital
admission, late diagnosis and, consequently, delay in the initiation of appropriate treatment. The
aim of this review is to investigate the levels of awareness of stroke signs, symptoms and risk
factors.

Methods: In this study, all articles from January 1990 to December 2023 were included through
searching PubMed, EMBASE, Google Scholar, Scopus and WOS databases. Only articles written
in English or Persian were entered. The level of awareness of General public (not patients with
stroke and not experts) about the warning signs and symptoms of stroke between developed and
developing countries has been compared.

Results: The results of this study have shown that the level of awareness of public in developed
countries is not differ compared with developing countries.

Conclusion: Overall, there is no discernible correlation between a country’s developmental
status and the awareness of stroke symptoms by public. Educational initiatives in schools and
media are potential strategies to enhance public knowledge.

Introduction
Stroke is one of the leading causes of disability and is the
third cause of death worldwide. Stroke is a neurological
emergency that refer patients to the stroke center. Early
diagnosis of stroke improves survival. So, these centers
have reduced disability after stroke by about 18%.!

Diagnosing the type of stroke is one of the key factors. It
is necessary to use a scan to distinguish between different
types of stroke, which is not available in all medical centers.
This shortage leads to loss of golden time for patients. The
symptoms of hemorrhagic stroke include nausea, sudden
headache and increased blood pressure, but the symptoms
of ischemic stroke include ataxia, numbness, paralysis of
limbs and vision problems.>

Based on the results of a review study, the hospitalization
rate of people with stroke has decreased in high-income
countries such as Southeast Asia, Western Europe, and
North America.’ But in China, it has been determined that
less 28% of people know the symptoms of stroke, especially
high-risk people were not aware of these symptoms. In
one study, it has been determined that educated and
elderly people, especially women, have more information
about stroke symptoms. The study conducted in China
has shown that participants recognized numbness

(67.6%), face distortion (66.7%), speech disorder (65.2%)
and confusion (11.5%) as stroke symptoms.*

In a study conducted in Singapore, participants
considered unilateral numbness and weakness (92.7%),
walking disorders (81.2%), and speech disorders (78.8%)
as stroke symptoms.® Bhat and co-workers’ study using
a questionnaire to investigate public awareness and
showed that 52.7% of participants had a good information
about stroke symptoms, but 73% them did not have
information about the golden time for stroke treatment.
Also, age, gender, and income were not the predictors
of knowledge.® In another study that conducted in Iran,
it was determined that only 44.2% of people are aware
that if stroke symptoms appear, they should go to the
medical center within three hours. Urbanization, level
of education and previous experience of stroke are the
factors affecting awareness about stroke in this study.” In
the study conducted by Baldereschi et al in Italy, it was
determined that about 26.2% of people knew about tissue
plasminogen activator tissue plasminogen activator (tPA)
treatment and 59% of people informed the emergency
medical services (EMS) when they had a stroke. People
with higher education called the EMS faster.®

The aim of this review is to investigate the levels of
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Awareness of stroke symptoms

awareness of stroke signs, symptoms and risk factors.
Drawing these results together will provide readers with
insight into different communities’ understanding of
stroke, therebyhighlightingareas whereimprovementscan
be made with targeted campaigns. Although many studies
have been conducted to investigate public knowledge
about stroke in Western countries, very little attention has
been paid to this important issue in developing countries,
especially in Iran. In addition, considering the significant
increase in the incidence of stroke in developing countries,
especially in Iran, the findings of such a study may help us
to map our knowledge about stroke. This will help us to
adopt more effective, comprehensive education programs
to increase public knowledge about stroke and thereby
reduce the burden of stroke.

Materials and Methods

The search strategy was based on keywords obtained from
Medical Subject Headings (MeSH). Based on this search
strategy we searched PubMed, Excerpta Medica Database
(EMBASE), Scopus, Web of Science, and Google Scholar.
All the references of the selected articles were read
manually reviewed to ensure that no study was missed.
The search was conducted from early January 1990 to
December 2023. Our search strategy was: “Knowledge”
OR “Public Knowledge” OR “Knowledge of public” OR
“Information” OR “public information” OR “information
of public OR “Public Awareness” OR “Awareness”
OR “Awareness of public” AND “stroke” OR “ischemic
stroke” OR “ hemorrhagic stroke” OR “CVA” OR
“Cerebrovascular accident” OR “neurovascular accident”
OR “cerebral infarction” OR “Infarction of Cerebra”
AND “Developing country” OR “Developed country” OR
“Developing and developed country” OR “In developing
country”

Inclusion criteria

In this comprehensive and systematic review study, all the
main articles related to people’s knowledge and awareness
about stroke and its symptoms, from January 1990 to
December 2023, were included. Also, only articles written
in English or Persian were entered.

Exclusion criteria
Articles with non-English languages, case studies and
case reports and studies before 1990 were excluded. Also,
studies that did not have the required quality and did not
cover specific objectives were excluded from the study.

Our search strategy focused on three things: the type
of studies (original articles), the target population, which
included the general public, the intervention, which
did not have an intervention, and the results (level of
awareness).

This study was conducted based on PRISMA search
criteria (Figure 1). After searching the articles with the
mentioned keywords and extracting them from the desired

databases, they were evaluated by two researchers, and the
disputed cases between the two researchers were referred to
a third person. First,the titles of all the articles were
checkedandthe articleswith werenot compatiblewith
thestudy, were excluded.In thenextsteps,the abstract
andthefull textof the articleswere reviewed to identify
and discard the studies that include the exclusion criteria
and are weakly related to the study objectives. In the
initial search of databases, 17200 articles were found, of
which 348 duplicate articles were removed by Endnote
software. Then, a number of duplicate articles were
removed manually. After removing unrelated articles,
shared between databases, weak connection with the study
objectives, and articles that included exclusion criteria, the
selected articles were thoroughly studied and reviewed,
and the information required for systematic review using
the extraction table in The Excel software of the Office
collection was extracted and summarized. Endnote X21
software was usedto organize, read titles and abstracts,
and identify duplicates.

Results
Based on the literature review, the following results are
reported in order in line with the study objectives:

Developing Country

Arabic Countries

In contrast to prior research conducted within this nation,
which indicated a lack of knowledge among individuals,’
the present study reveals a noteworthy level of awareness
regarding stroke among affluent young individuals.

Naguib conducted a cross-sectional study that
encompassed questions in both Arabic and English,
focusing on stroke symptoms, actions taken during a
stroke, and associated risk factors. The study revealed
an average age of 27.7 years, with 50.2% of participants
having a university education. Known symptoms such as
speech disturbance and loss of sensation were reported.
Additionally, over 70% of individuals stated that they
promptly informed the emergency department within the
initial three hours of experiencing a stroke. Furthermore,
it was observed that younger individuals with higher
education possessed knowledge of more than five stroke
risk factors.*

In 2015, a cross-sectional study was carried out by
Nansseu et al. The study consisted of two parts: the
first part involved questions regarding medical history
and demographic characteristics, while the second part
comprised 28 questions concerning warning signs of
stroke and its complications. A total of 1025 individuals
aged between 18 and 83 years participated in the study.
It was found that approximately 99% of the participants
were familiar with the term “stroke” and recognized it as a
preventable condition. Moreover, 98.3% of the individuals
identified speech disorder as a common symptom. The
overall knowledge score was calculated to be 81.3 )with
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Figure1. PRISMA flowchart: Number of studies based on results reviewed in the primary search. Finally, 45 studies were reviewed

25th-75th percentiles ranging from 75% to 89.3%). The
study revealed that older individuals with higher levels
of education, elevated blood pressure, and a history of
stroke possessed more comprehensive knowledge on the
subject."

Farrag et al’s study was conducted to investigate people’s
information about stroke and its actions in Egypt. People
were asked in Arabic language and four different parts
of Egypt. About 38.6% of people had primary education
and (37.3%) had university education. More than half of
people considered facial distortion as one of the common
symptoms. Most people consider blood pressure control
as an effective way to deal with stroke. At the time of
stroke, about 37.3% say that they do not go to the hospital
and 34.3% go to the emergency room, but a very small
percentage of people, 8.8%, knew about tPA treatment.
This study showed that there is little information about
stroke in the Egyptian population.”? In Taiwan, a study
on stroke information was conducted by Chan et al. Most
of the participants were women. 57.89% of the people
stated that the brain is the first organ to be damaged in
a stroke. About 12.12% of the elderly participants could
name 6 stroke risk factors, but 46.97% of them said that
they call the emergency room when they have a stroke. In
this study, the lack of awareness of people about World
Stroke Day also showed that weak announcements and
information can be considered effective.?

A study was conducted in the eastern region of Saudi
Arabia after the coronavirus subsided to check the
information of the community. In this study, WhatsApp
was used instead of a paper questionnaire. (74.7%) people
had an average income and 72.1% had a university
education. About half of the people (51.3%) did not know
if there was a stroke treatment or not, and (53.3%) people
contact emergency services when a stroke occurs. take
people had poor information about stroke (76%) and there
is a significant relationship between people’s information

with income and education and their history of illness. (P
value=0.004, 0.001, < 0.001 respectively)." A study was
also conducted in 2019 by Allugmani et al in the city of
Medina for the same purpose. About half of the 521 people
who participated in the study had a correct definition of
ischemic stroke. 63.8% of the people considered speech
disorder to be a common symptom of stroke and a high
percentage (88.6%) considered going to the emergency
room as the best solution. People over 40 years old who
had a history of stroke had good information in this field
(P<0.05). However, in this study, the gender of people
and the level of education did not have a significant effect
on people’s information (P>0.05). In their study, there
was a need to increase people’s awareness about stroke
in this city.”® A study was conducted in the city of Taif,
Saudi Arabia from 2020 to 2021. The stroke information
questionnaire was designed in a true-false manner, with
each correct answer having one point. In this study,
people under 40 years of age had good information
about stroke (P=0.002). The relationship between the
gender and knowledge in this study was significant (P <
0.001), smokers also had good information (P < 0.05).
Most people (84.5%) considered the wrong lifestyle as an
effective factor in causing stroke. Only 42.6% considered
stroke as a preventable disease. Although a high
percentage of people considered stroke as an emergency
condition, the information on people in Taif city is still
poorly estimated.’® A study was conducted by Alkhalifah
et al in Saudi Arabia in 2020. 63% of the participants
were female. People between the ages of 15-30 responded
well to questions about stroke warning signs (P=0.035)
Similar to the size of most community studies (84.8%),
blood pressure is considered the main cause of stroke."”
Alzayer et al conducted a study in Saudi Arabia in 2022 in
order to investigate the general information of people in
Saudi Arabia. Most people (81.2%) consider immobility
to be an important risk factor for stroke, and 79.9% of
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people consider speech disturbance to be a worrying sign
of stroke. Less than half of the people said that they go to
the hospital when they have a stroke. People with higher
education and jobs, especially in the medical field, had
good information about stroke symptoms.'® Alageel et
al also conducted a study in Riyadh in 2011. The results
showed that few people knew the risk factors of stroke,
and for example, about 33.4% knew hypertension as a risk
factor. In this study, higher education had no significant
relationship with people’s knowledge. About (53.3%)
of the people considered stroke injuries as irreparable.
All the people present in this study wanted to receive
more information.'” A joint study was conducted in the
countries of Qatar, Kuwait, Bahrain, the United Arab
Emirates, Oman, and Saudi Arabia. Out of thousands
of people included in the study, only 29.04% had heard
the name of stroke. Women, especially people who had
a history of stroke, had more knowledge about stroke
(P < 0.05). In this study, being young and having a high
education had a significant relationship with people’s
knowledge.

Africa

In Ghana, the rate of stroke is increasing and the high
mortality rate of this disease can be attributed to the
lack of people’s information, for this purpose a study
was designed by Donkor et al in 2012. 75% of the people
admitted that they go to the hospital when they have
a stroke, but people had poor information about the
symptoms of a stroke and did not consider speech and
vision disturbances as symptoms of a stroke.?'

Iran

In Iran, as one of the developing countries, the prevalence
of stroke is increasing, especially among young people.
A study was conducted by Saadatnia and colleagues at
Al-Zahra Hospital in Isfahan for this purpose. 27.2% of
the people knew about the high prevalence of stroke in
Iran. The participants named blood pressure and stress
as two important factors causing stroke (83.7%, 75.8%,
respectively). Unlike most studies, a small percentage
of people, 45.3%, recognized speech disturbance as a
common symptom. Higher education, P < 0.001, and
living in the city, P < 0.05, have a significant relationship
with people’s knowledge about stroke. Although 19.3%
of people consider traditional treatments to be effective,
these treatments have dangerous side effects in the case of
stroke.” Imam Reza Hospital, recognized as the primary
facility for stroke treatment in Tabriz, was the focus
of another study. A notable finding was that 71.2% of
individuals could not identify stroke symptoms, while
4.3% reported speech issues and 17.3% could mention
three stroke risk factors. Residents of larger areas had
more information (P < 0.01). The study found no
significant link between gender and knowledge (P=0.1).
Surprisingly, only 59% mentioned calling emergency

services during a stroke, and a mere 1.1% were aware of
tPA treatment.”?In 2012, a study conducted in the northern
city of Iran by Hosseininezhad et al revealed that 90.9% of
participants believed that a patient should seek hospital
care within three hours of experiencing a stroke, with
82.3% identifying hypertension as a significant cause of
stroke. The study found a significant relationship between
participants’ education level (P=0.006), occupation
(P < 0.001), and history of stroke (P < 0.001) with their
knowledge.” Additionally, a separate face-to-face survey
and interview conducted in Shiraz in 2008 included
69 questions about personal information and attitudes
towards stroke. Gender was not found to have a significant
relationship with knowledge of stroke (P=0.164), but
education (P=0.009) and income (P=0.012) positively
influenced participants’ knowledge of stroke symptoms.
These studies highlight the importance of implementing
a training program in Iran to increase awareness and
knowledge about stroke.*

India

In 2018, a study conducted in India by Sirisha et al aimed
to explore people’s knowledge and perceptions of stroke.
The study included participants aged 15-40, with 41.2%
of them mistakenly identifying stroke as a heart attack.
Higher education was found to be significantly associated
with greater knowledge about stroke (P < 0.001). The
most commonly recognized symptom of stroke was limb
weakness, cited by 40.4% of participants. Surprisingly,
less than half of the participants reported that they
would seek medical attention if they experienced stroke
symptoms.” A similar study conducted in northwest
India in 2002 by Pandian et al found that 30.8% of
participants defined stroke as a vascular obstruction,
while 62.2% associated paralysis in the limbs with stroke
warning signs. Higher education and being Hindu were
linked to better knowledge of stroke risk factors (P <
0.05). Television was the primary source of information
for 39.9% of participants, while only 7.4% believed that
using aspirin during stroke symptoms could be effective.?
A study conducted in South India in 2012 by Menon et al
revealed that 62% of individuals had limited knowledge
about strokes. Those with higher education were found
to have a better understanding of strokes, with statistical
significance for both gender and education level. The study
also found that the average time it took for individuals to
seek medical help during a stroke was approximately 10
hours, well beyond the recommended maximum of 4.5
hours.” Insufficient knowledge about stroke symptoms
and risk factors was also observed in patients discharged
from a hospital in West Bengal, India between 2003 and
2006. There is a pressing need for educational programs,
particularly in medical centers, to address this lack of
awareness.”®
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China

Sun et al conducted a study in urban areas of China where
the average age of participants was 55.72. The study
found that 87.7% of people believed hypertension played
a significant role in causing strokes, and that the use of
anti-diabetic and antihypertensive drugs was effective in
treating strokes. Age and level of education were found to
have a significant relationship with people’s knowledge (P
< 0.001). Additionally, 74.4% of participants considered
television to be an effective tool for information
dissemination.”” Similarly, Li et al conducted a study in
China in 2017 with a similar focus. In this study, around
two-thirds of participants reported calling the EMS in
the event of a stroke, which was an increase compared
to previous studies. Interestingly, the study found that
individuals living with their children were less likely to
call the EMS services, instead opting to contact other
family members for help.*

Other Countries

Farooq and Darain conducted a study in Islamabad
where 65% of participants were unaware of the signs and
symptoms of stroke.’ Evci et al also conducted a survey
in Turkey in 2005, with 59.9% of participants being
women. The study found that knowledge about stroke
warning signs was significantly related to age, high school
education, marriage, and high income. One-fifth of
elderly individuals and those with lower education levels
were found to lack knowledge about stroke, suggesting the
need for educational programs.”? Chang et al conducted
a study in Sri Lanka, where over 90% of participants
were aware of stroke risk factors, but a small percentage
mentioned hypertension and diabetes. Factors such as
male gender, low education, and limited access to media
were identified as barriers to information.” Campos-
Sousa et al conducted a study in urban areas of Brazil
in 2005, where 37.8% of participants were unaware of
stroke risk factors. Factors such as age, gender, education
level, and income were found to be significantly related
to knowledge about stroke risk factors. While 58.6% of
participants could mention at least one stroke symptom,
a high percentage (93.6%) mentioned seeking medical
attention when symptoms appear.*

Developed Countries

Europe

Stroke is a significant cause of death in developed
countries, with less than ten percent of individuals seeking
hospital care when experiencing a stroke. Lundelin et
al found that 81% of participants reported going to the
hospital during a stroke, with older individuals and those
with lower education levels being less likely to do so.”
Ramirez-Moreno et al conducted a study in Spain in
2008, with 59.8% of participants being women. Gender
did not show a significant correlation with individuals’
knowledge about stroke symptoms. A notable 26.5%

of participants were unaware of stroke symptoms, with
those under 65 years old demonstrating better awareness.
Interestingly, individuals with a history of stroke did not
exhibit greater knowledge compared to others. Overall,
the study concluded that the level of knowledge about
stroke symptoms among participants was insufficient.*
In a 2012 study conducted in England by Slark et al
individuals were surveyed about their knowledge of
stroke symptoms. The results indicated that there was
no significant correlation between gender, age, and
knowledge of stroke symptoms (P>0.05). Furthermore,
there was a lack of awareness among individuals who
had experienced a stroke.” A review conducted in 2010
by Lecouturier et al aimed to investigate how individuals
respond during a stroke. The review of various studies on
stroke symptom awareness revealed that most individuals
could identify at least one common symptom of stroke,
regardless of their gender or age. Interestingly, around
44% of individuals did not seek emergency medical help,
except for those experiencing movement symptoms who
perceived greater danger and sought medical attention
promptly. This study highlights the importance of
educational programs focusing on stroke symptoms,
as increased awareness can lead to quicker medical
intervention and reduced delays in seeking treatment.*
Parahoo et al conducted a study in Ireland involved
892 participants who completed a questionnaire. The
level of education was found to be directly related to
the participants’ knowledge. Most individuals identified
weakness and speech disturbances as warning signs of a
stroke. A majority (67.8%) reported receiving information
from family and friends, highlighting the importance of
increasing awareness in these areas.” Stroke care involves
four crucial steps: recognizing symptoms quickly and
accurately, contacting medical services, transferring to a
well-equipped hospital, and receiving a correct diagnosis
and treatment. Efforts are needed to enhance public
knowledge about stroke, as revealed in a 2009 telephone
survey where only 23.7% correctly identified stroke as
a blood clot in the brain. Many participants identified
overweight and smoking as significant risk factors for
stroke. When asked about their response during a stroke
attack, 47.1% mentioned contacting medical services.
Interestingly, older age and residing in non-urban areas
were associated with a lower likelihood of contacting an
ambulance in case of a stroke (P < 0.001).* In a study
conducted by Hickey et al on individuals aged over 65,
it was found that 54% of participants identified speech
disorders as a symptom. Those with higher education
levels and residing in the Republic of Ireland showed a
significant association with having more information (P <
0.001). During interviews, participants highlighted blood
pressure as a crucial risk factor, but were unaware of other
factors. Smokers and individuals who did not exercise
were less knowledgeable about risk factors (P < 0.01).*
A separate review study by Jones et al emphasized the
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importance of the way questions are asked, as it directly
impacts the response rate. Only 36% of participants
mentioned hypertension when asked open-ended
questions. Additionally, individuals were more inclined
to seek treatment if symptoms of motor weakness were
present. The study also revealed that elderly individuals
with lower levels of education would benefit from
additional training.*

Baldereschi et al also conducted research on this topic
in Italy, where over half of the participants were women.
When asked to define a stroke, only 55% mentioned
the brain as the affected organ. Gender did not play
a significant role in the responses regarding stroke
symptoms. While 59% of participants said they would
go to the hospital during a stroke, they lacked knowledge
about treatment options such as tPA.?

In a study conducted by Ntaios et al in Greece in 2014,
a telephone survey revealed that 63.7% of participants
believed that calling an ambulance promptly could
improve stroke symptoms. Despite the average level
of knowledge among participants regarding stroke
symptoms in Greece, there is still room for improvement
in reaching an optimal level of understanding.*’

In a 2008 interview conducted in Denmark, participants
were asked about demographic characteristics, four
common stroke symptoms, and 3 important stroke risk
factors. The average age of the participants was over
fifty, with only ten percent able to correctly name all
four stroke symptoms. Interestingly, increasing age was
found to be associated with greater knowledge about
stroke symptoms, while education level did not have a
significant impact.** A study conducted by Neau et al in
France over a period of 2 months revealed that 62.3% of
participants were able to identify numerous stroke risk
factors, regardless of their level of education. However,
when asked about warning signs, 50.1% were unable to
provide an answer. Age, access to educational materials,
and location were found to be significantly related to
participants’ knowledge of stroke warning signs.*

A study conducted in Norway found that 66.6% of
participants were aware that numbness in the body or face
is a common symptom of stroke. The study used open-
ended questions in interviews and revealed a significant
relationship between gender, young age, and knowledge
about stroke symptoms (P>0.001).* In a similar study
in Sweden by Nordanstig et al it was found that most
people attribute smoking as a major factor in causing
strokes. Additionally, 65% of participants reported calling
the EMS services when experiencing stroke symptoms.
Interestingly, the study also showed that as age increases,
the likelihood of contacting medical professionals during
a stroke event decreases.”

In a study conducted by Wiszniewska et al in Poland,
it was found that 59.7% of the participants were women.
Over 90% of the respondents identified hypertension as a
significant risk factor for stroke and mentioned they would

seek medical attention if they experienced any stroke
symptoms. However, more than half of the participants
were unaware of the treatment options available, with
a higher percentage in rural areas (82.2%) compared
to urban areas (64.6%).”* Another study with a similar
focus was carried out in southern Poland, where over
90% of the participants, especially women, emphasized
the importance of seeking medical help for stroke.
When asked about stroke prevention, 60% mentioned
physical activity and approximately 23% believed in the
effectiveness of aspirin.*

Asia

In Saudi Arabia, Basfar et al conducted a study in 2010 with
the aim of assessing knowledge about stroke symptoms.
The study found that only 34% of participants had
sufficient information about stroke symptoms, despite
the majority being young, educated females.”® In Riyadh,
a similar study was conducted with participants under the
age of thirty, mostly women. The research revealed that
while a large percentage of participants preferred going
to the hospital in case of a stroke, 86.2% of them did so
within 24 hours. Women and educated young individuals
showed a higher ability to recognize stroke risk factors.'
Osama et al conducted a study in Egypt, investigating
people’s knowledge about stroke in urban and rural areas.
The study found that 63.2% of participants obtained
information about stroke by observing individuals with
the disease. However, when asked to name the risk
factors of stroke, 68.6% of participants did not have an
answer, with the majority residing in non-urban areas.
Furthermore, 63.2% of participants believed they should
go to the hospital within 4 hours of experiencing stroke
symptoms. The study also highlighted the significant
relationship between seeking medical attention promptly
and survival rates in urban areas (P < 0.01).°! In 2011,
Kim et al, surveyed 1,000 individuals in Korea regarding
the issue and discovered that only 33% of respondents
indicated they would call EMS services in the event of
a stroke, with older individuals being more inclined to
call an ambulance. Additionally, over fifty percent of
participants reported obtaining information about stroke
through television.”

Australia

In 1999, Yoon et al conducted a telephone interview in
Australia where participants identified smoking as the
primary cause of stroke (39.4%). Walking disorder and
numbness were mentioned as the main symptoms by 3.6%
to 9.0% of individuals. Those who were younger, more
educated, or had a history of heart disease or stroke were
found to have better knowledge about stroke.* Similarly,
Spark and colleagues in South Australia found that 12% of
participants could not identify any stroke risk symptoms.
Individuals with a history of stroke or heart disease did
not demonstrate greater awareness of stroke symptoms.™
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Nicol and Thrift conducted a comprehensive review
of various studies in this field and discovered that the
way questions are posed can significantly impact how
people respond. Rather than providing a general answer,
individuals tend to select symptoms from a predetermined
list when questioned.” Sug Yoon et al conducted a study
in 1999 comparing the knowledge of individuals residing
in urban and rural areas of Australia. While 21.0%
mentioned anti-clotting drugs as a treatment method, a
majority of 66.9% were unable to identify the appropriate
treatment. The level of knowledge about stroke symptoms
among individuals was not found to be significantly
associated with any specific characteristics, but their
response to stroke was influenced by factors such as age,
marital status, and place of residence.”® Another study in
New Zealand revealed that individuals around the age of
50 demonstrated a better understanding of stroke, while
those of Pacific Islander and Asian descent had a poorer
grasp of stroke symptoms.*’

USA

In a study conducted by Greenlund et al in USA, it was
found that women were more knowledgeable about
stroke symptoms than men, with sudden headache
being identified as a common symptom. Only 17.2%
of participants reported going to the hospital when
experiencing a stroke, indicating a low percentage.”
A telephone survey conducted in Ohio and Kentucky
in 1995 included mostly white women, who identified
confusion as the most common symptom of stroke.
Additionally, over 40% of participants recognized high
blood pressure as a significant risk factor for stroke.
Better responses to stroke-related questions were given
by women, individuals under 75 years old, and white
participants.” In a 10-year study in southern Kentucky
by Kleindorfer et al it was found that people’s knowledge
of stroke symptoms and risks significantly increased over
time (P < 0.001). When asked about stroke treatment
methods, only 3.6% of participants had heard of tPA, with
the majority being white individuals with higher levels of
education.

A study in Michigan found that being female was
significantly associated with greater awareness of stroke
warning signs (P < 0.031).°' Malek et al, conducted a study
in 2012 in South Carolina to assess knowledge of stroke
management, revealing that while over 50% of participants
recognized stroke as a neurological emergency, only
48% called an ambulance during a stroke. Individuals of
African-American descent (P=0.02) were more inclined
to seek emergency care.”” Another study by Patel et al,
focusing on American youth from 2009-2014 identified
numbness in limbs and face as the most commonly known
symptom. Over the 5-year period, knowledge of stroke
symptoms increased by 14.2%, but calls to emergency
services only rose by 2.5%.%

In a 2017 interview with 24,769 American individuals,

it was found that numbness in the face, hands, and feet
was the most common symptom of stroke, similar to a
previous study. Those who were not born in the United
States and had lower levels of education and income
tended to have less knowledge about stroke.** A study in
Brazil in 2004 revealed that only half of those surveyed
called for an ambulance when experiencing symptoms of
stroke. Interestingly, individuals with higher education
levels (P=0.038) and younger age (P=0.044) were more
likely to contact emergency services. Gender, however,
did not show a significant correlation with seeking help
in case of a stroke. While 67.7% of participants believed
that there was a treatment available for stroke, only one
person was aware of tPA and its administration within a
three-hour window.®

Discussion
This study aimed to compare the level of awareness
regarding stroke symptoms and risk factors between
individuals in developing and developed countries. The
saying “timeis brain” emphasizes the critical importance of
seeking immediate medical attention when experiencing
symptoms of stroke. Timely identification of these
symptoms can significantly reduce delays in receiving
treatment at a hospital.®® Despite advancements in stroke
treatment in countries like Canada, America, Korea, and
European countries, many individuals lack sufficient
knowledge about stroke and often seek treatment late.”

Hypertension has been consistently identified as a
significant risk factor for stroke in the majority of the
studies reviewed. Chow et al, found that individuals
residing in urban areas and women over the age of 50
possess sufficient knowledge about hypertension and its
management.” On the other hand, Rahbar et al, reported
that the average age of stroke occurrence was 64 years,
which is relatively lower in low-income nations. Factors
such as air pollution, economic challenges, social issues,
and inadequate diet contribute to the higher incidence of
strokes in these countries, with air pollution alone being
attributed to 21% of stroke cases.®®

In our investigation, hypertension, elevated blood
lipids, and the utilization of anticoagulant medications are
recognized as risk factors for stroke. The incidence of these
conditions is higher in low-income nations compared to
high-income nations due to insufficient awareness and
inadequate dietary habits.® While initiatives have been
implemented to enhance public awareness in developed
American and European nations, a substantial gap exists
between individuals residing in rural and urban regions
within these countries. For instance, approximately 80%
of rural residents in China lack health insurance coverage.
Conversely, in Canada and Spain, there is no notable
contrast in the prevalence of stroke between urban and
rural areas. Residents in rural Australia exhibit reluctance
towards undergoing diagnostic procedures like CT scans,
and even in rural Wales, the absence of a dedicated stroke
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unit is evident with only one-third of hospitals having
neurologists.”

In the sole community-based survey and face-to-face
interview carried out in Iran, Borhani Haghighi et al,
demonstrated that abdominal pain is among the most
frequently recognized symptoms of stroke.® Research
conducted in Mashhad, Tabriz, and Isfahan has indicated
that a small proportion of individuals who have presented
to the hospital within 3 hours of the onset of stroke
symptoms have not received the primary tPA treatment.”!
Iran is recognized as a developing country with low and
middle income. A study conducted at Namazi Hospital in
Shiraz revealed that the mortality rate is higher in women
and children compared to men (P<0.001), and the average
duration of hospitalization was approximately 6 days. The
study also revealed a decrease in the prevalence of stroke,
but an increase in mortality. The fatality rate of strokes
in Iran surpasses that of European countries, highlighting
the necessity for educational interventions in the nation.”

A comprehensive understanding of the perceived risk
factors and warning signs associated with stroke is crucial
for the successful implementation of health interventions
aimed at reducing the morbidity and mortality rates
related to stroke. These interventions do not necessarily
have to be complex. For instance, the provision of a stroke
information booklet resulted in a significant enhancement
of knowledge regarding risk factors and warning signs
among a group of hospitalized stroke patients and their
caregivers.”” In order to effectively promote behavioral
changes and convey the appropriate message, it is
essential to first assess the information requirements
of the general public before initiating the development
and execution of public education campaigns. While a
number of studies have explored the impact of television
on public awareness, one study revealed that the engaging
nature of television advertisements contributed to an
increased awareness of stroke symptoms among both
men and women. However, this effect was not observed
in individuals over the age of 65.™

In Hodgson et al’s research, it was demonstrated that
various factors, including age, gender, history of heart
disease, and history of stroke, play a crucial role in
determining whether individuals seek medical attention
promptly during a stroke episode. The study focused
on evaluating the impact of campaign and television
advertisements on increasing public awareness of stroke
warning signs, revealing a statistically significant positive
effect with a P value of less than 0.001. While these
campaigns have shown short-term benefits in enhancing
awareness, it is essential for them to convey their message
clearly and consistently over the long term to sustain these
positive effects.”” Insufficient knowledge about strokes can
hinder prevention efforts and lead to delays in receiving
timely medical treatment. International comparisons can
help identify common gaps in knowledge and effective
strategies to enhance awareness and response to situations

where early detection is crucial, emphasizing the concept
that “time is brain.” Recent research findings have
indicated a notable enhancement in public awareness of
stroke warning signs following the implementation of
public education campaigns.”s”

One research study identified a correlation between
having a larger number of children and cohabiting with a
spouse, son, or daughter, and a decrease in EMS calls. This
connection could be attributed to the fact that individuals
often reach out to family members first, who then contact
EMS services. The majority of EMS calls were initiated
by family members rather than the patients themselves.
Consequently, it is recommended that public awareness
campaigns concentrate on enhancing stroke awareness
and emphasizing the importance of promptly contacting
EMS services within the context of traditional Chinese
family values.”

Secondary prevention strategies should incorporate
comprehensive education on stroke, as recurrent episodes
tend to be more debilitating, fatal, and costly compared
to the initial occurrence. Nevertheless, there exists
uncertainty regarding the link between previous strokes
and delays in seeking prehospital care. A study revealed
that over one-third of individuals with a history of stroke
did not contact EMS following the onset of new symptoms,
and prior cardiovascular disease was weakly linked to
EMS utilization. Hence, educating individuals at high risk
of stroke on the appropriate and timely utilization of EMS
services is deemed crucial.*#!

Conclusion

Based on the findings of this research, the awareness of
stroke symptoms differs among countries, regardless of
their level of development. Some developing countries
exhibit high levels of awareness, while others show lower
levels. Overall, there is no discernible correlation between
acountry’s development status and the awareness of stroke
symptoms within its population. Educational initiatives
in schools and television advertisements are potential
strategies to enhance public knowledge. However, studies
have yet to demonstrate a significant positive impact of
these campaigns on the elderly.
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