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Abstract
Background Stroke remains one of the leading cause of mortality and disability in developing and
developed countries. Lack of awareness towards signs and symptoms of stroke leads to delayed
presentation to the hospital contributing towards increased morbidity and mortality. This study aimed to
assess the awareness of and action towards signs and symptoms of stroke.

Methodology This is cross-sectional study executed among 393 lay public who aged 18-64 years old in
Kuantan, Pahang, Malaysia using structured questionnaire survey.

Results Mojority of respondents (78) identifed sudden face, arms and leg numbness whereas 42% of
them identifed problems in vision. However, 10.4% were unaaware of any symptoms while 30% identi�ed
appropriate action. Furthermore, 88.8% recognized at least one stroke symptoms and 27.5% of them
identifed all �ve stroke symptoms as well as 9.4% of individuals had excellent awareness (aware of all
�ve stroke symptoms and appropriate action “calling an ambulance”). Multivariable logistic regression
shows that individuals aged 18-45 years (OR=0.054, 95% Cl=0.006-0.500, p =0.010), self-employed
(OR=12.430, 95% Cl=1.372-31.908, p =0.028), those who were diagnosed with hypertension (OR=0.129,
95% Cl=0.025-0.673, p =0.015) and student (OR=35.945. 95% Cl=1.745-740.615, p =0.020) were more
likely to recognise all the �ve stroke symptoms and appropriate action.

Conclusion The awareness and action towards signs, symptoms is poor among lay public in Kuantan,
Malaysia. Therefore, the �ndings of this study would be a baseline for program interventions that focus
on public awareness and policy development on stroke management.

Background
Stroke is considered as the third major cause of mortality globally and one of the leading causes of
morbidity in the developed countries [1-3]. Around 14 million individuals suffered from stroke in the �rst-
time globally [4]. In 2015, the mortality rate by stroke accounted for 11.8% of all deaths worldwide [5].
Annually, 6.2 million stroke deaths are reported, taking a life each �ve seconds [4]. In Malaysia, stroke
remined the one of the top �ve principal causes of the fatalities and one of the top 10 diseases that leads
to hospitalization [6]. stroke has been also among the major �ve highest burden diseases, based on
disability-adjusted life years.

Thrombolysis has been shown to be an effective treatment of acute ischemic stroke during the four and
half hours following ischemic stroke. It also shows improvement in the clinical outcomes of the patients
[7, 8]. Regardless of daily activities, the aforementioned medical intervention can reduce death and
physical dependence [8]. Studies have reported that most stroke patients arrived at the emergency
medical care were brought lately [9-11], this could be attributed to the delay in the decision of seeking
medical treatment after the appearance of stroke symptoms [12]. Pre-hospital delay may also happen
because patients do not activate emergency medical service, but rather directly access emergency
department, contact �rst a family member or the family doctor [13-15].



Page 3/14

Several studies revealed lack of knowledge towards warning signs and symptoms of stroke [14-19] and
its risk factors, as well as the common behavior of procrastination culture, which leads to delay in
presentation to the hospital. Awareness towards signs and symptoms of stroke might lead to
spontaneous admission to the hospital for the �rst time of onset [20], this in turn will reduce the time for
hospital admission, which might increase the number of eligibility of patients intervention by
thrombolysis [20]. There are limited studies carried out among Malaysian inpatients and outpatients [21-
23]. To the best of our knowledge, there are no studies being reported from lay public in Malaysia.
Therefore, the aim of this study to assess the the awareness towards signs and symptoms of stroke
among the lay public in Kuantan, Pahang, Malaysia.

 

Methods
Study design and site

A cross-sectional study  was performed among the lay public who aged 18-64 years old in Kuantan,
Pahang, Malaysia. Healthcare professionals in clincal seting and academic settings as well as those who
are studying medicine, pharmacy, nursing were all exempted. A sample size of 393 was calculated, and to
be collected in Kuantan, Pahang, Malaysia.

Study Instrument and Data Collection

The questionnaire used in this study was developed and translated to Bahasa Malaya by Ahmed et al.
2019 [24]. Data were collected from participants through a structured questionnaire by two priorly trained
data collectors using face to face interview. The survey included sociodemographic characteristics (age,
sex, marital status, nationality, race, level of education, family status, monthly income, as well as the
history of family and social habits). For awareness about stroke symptoms, the participants were asked
if any of the following is a known stroke symptom; sudden confusion, trouble speaking or understanding
speech, sudden numbness or weakness of the face, arm or leg (especially on one side of the body),
sudden trouble seeing in one or both eyes, sudden di�culty walking, dizziness, loss of balance or
coordination and sudden severe headache with no known cause. Participants who answered “yes” to all
the symptoms of stroke were considered as having awareness about stroke. However, those who
answered “no” or “I don't know” to the symptoms were considered as having no awareness about stroke
symptoms. Some symptoms which are incorrect and not related to strokes such as sudden nose
bleeding, sudden vomiting, and high temperature were also included to assess and account for the
possibility that the participant would answer “yes” to all symptoms. To assess the awareness of action
towards symptoms of stroke, the respondents were asked: “if you see someone showing signs and
symptoms of stroke, what do you think you should do �rst?” Respondents were asked to select from the
list of actions that included: give them aspirin; take them to hospital or clinic; call an ambulance; call the
police; contact their family; or other actions. In the analysis of this study, respondents who correctly
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answered all �ve symptoms with the response “yes,” incorrect symptoms with the response “no” and
appropriate action (call an ambulance) were de�ned as having all recommended stroke knowledge.

Ethical Approval

The ethical approval for this study was received from the Ethical Committee on 8th March 2018 and IIUM
Research Ethics Committee (IREC132) on 30th April 2018.

Data Analysis

Descriptive and comparative statistical analysis was performed using SPSS version 23. Chi-square,
Mann–Whitney U, and Kruskal–Wallis tests were used. A multivariable logistic regression analysis was
run to identify predictive factors among sociodemographics on the awareness of all �ve stroke
symptoms.

 

Results

Sociodemographic characteristics
The sample (N=393) included 204 (51.9%) males and 189 (48.1%) females residing in Kuantan city that
is located on the east coast of Malaysia. Table 1 shows that the highest number of respondents (n=122,
31%) was from the lowest age group (18-25 years old). This was followed by the age group (56-64) and
(26-35) years old, represented by 20.1% and 19.8%, respectively. In addition, 53.7% of the respondents
were married, followed by 44.3% single respondents. Furthermore, the majority of the participants (52.2%)
had high school education. This was followed by 28% of participants comprising undergraduate
students. Moreover, the highest number (n=200, 50.9%), followed by 66 (16.5%) students’ participants.
According to the race, the participants were divided into four groups. The majority of the participants
(n=213, 54.2%) were Malay, followed by 30.3% Chinese and 15.6% Indians. Likewise, the majority (68.4%)
of the respondents had a monthly income of less than 500 USD followed by 20.6% with monthly incomes
between 500 and 1000 USD. Furthermore, about 17% of the respondents have been diagnosed with
hypertension, 12% with diabetes, and 15% with hypercholesteremia. On the other hand, about 3.8% of
respondents had heart disease, 1.8% had a stroke, and 1% of the respondents had other diseases like
gout. <Table 1>

Awareness and action towards signs and symptoms of
stroke
Table 2 shows that the majority of participants (78.8%) recognized sudden numbness or weakness of the
face, arms, and leg as a symptom of stroke (SOS). About 74.7% of the respondents identi�ed sudden
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trouble walking, dizziness, loss of balance as SOS while 68.05% of participants reported sudden
confusion trouble speaking or understanding speech. Furthermore, 57.5% of participants recognized
severe headache with no known cause as SOS. Only 42.1% indicated sudden troubling seeing with one or
both eyes as SOS. Additionally, 7.9% of respondents answered “Yes” to all �ve SOS and three trap
questions while 2.5% of participants answered “No” to all SOS and trap questions. This implies that
10.4% of all the respondents did not have an awareness of SOS. Approximately 29.8% of the participants
recognized “call an ambulance” as appropriate action if someone is suffering from stroke symptoms.
According to the differences in the awareness of SOS in relation to sociodemographics, the Mean-
Whitney U test showed that females were more likely to recognize sudden confusion, trouble speaking or
understanding speech (U=16606, p=0.003), sudden numbness or weakness of face, arm or leg (U=17628,
p=0.039), and sudden trouble walking dizziness, loss of balance  (U=17491, p=0.035) than males. The
Kruskal-Wallis (KW) test also showed that those who were aged 36-45 years old had more awareness of
sudden confusion, trouble speaking (x2=20.470, p=0.000) and sudden trouble walking dizziness, loss of
balance (x2=14.399, p=0.006) than other age groups.

Furthermore, widows showed greater awareness of sudden confusion, trouble speaking than others
(x2=13.790, p=0.003) than other marital statuses. The KW test also displayed that the Chinese
participants had more awareness than other races on sudden confusion, trouble speaking (x2= 12.164,
p=0.007). Both the Chinese and Malay participants demonstrated greater awareness of sudden
numbness or weakness of the face, arm and sudden trouble seeing than Indians and others (x2=17.089,
p=0.001) and (x2=10.161, p=0.017), respectively. Moreover, respondents with postgraduate level of
education demonstrated more awareness of sudden confusion, trouble speaking, numbness or weakness
of the face, arms, leg and sudden trouble walking, dizziness than other education levels (x2=20.331,
p=0.002), (x2=14.378, p=0.026) and (x2=12.600, p=0.049) respectively. In addition, respondents who
earned more than RM6000 monthly income showed higher awareness on sudden confusion, trouble
speaking, and sudden numbness or weakness of the face, arms or leg than others (x2=19.169, p=0.000)
and (x2=11.140, p=0.011), respectively. The Mann-Whitney test also demonstrated that participants who
received information of stroke and heart disease through public service advertisements or the internet as
well as those who heard about heart attack and stroke showed better awareness of sudden trouble seeing
with one or both eyes and sudden severe headache than those who did not receive any information
(U=12725, p=0.009) and (U=11745, p=0.000), respectively.

Additionally, those who were aware that stroke needs an urgent treatment were more likely to recognize
sudden confusion, trouble in speaking, sudden numbness or weakness in the face, arms or leg, sudden
trouble seeing with one or both eyes, sudden trouble walking dizziness and sudden severe headache than
others who were unaware (U=2729, p=0.001), (U=2807, p=0.000), (U =2570, p=0.001), (U=2629, p=0.000),
and (U=2476, p=0.000), respectively. <Table 2>
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Awareness of stroke symptoms based on the number of
recognized stroke symptoms
Table 3 shows that the majority of the respondents (88.8%) recognized at least one SOS. However, only
27.5% of the respondents were aware of all �ve SOS while only 3.3% had an excellent awareness of all
�ve SOS.  Respondents who answered “Yes” to the �ve symptoms of stroke were categorized as being
aware of symptoms. Only respondents who answered “No” to the trap questions, however, were
considered as being aware of stroke symptoms because the trap questions are not a stroke symptom in
reality.

Furthermore, 9.4% of participants had an excellent awareness of all �ve stroke symptoms and
appropriate action (calling an ambulance). With regards to the association between sociodemographics
and awareness of all �ve SOS, the KW test showed that participants aged between 46-55 years had more
awareness of all �ve stroke symptoms than other age groups (x2=16.028, p=0.003). In addition, married
participants had a better awareness of all �ve SOS than other marital statuses (x2=16.005, p=0.001).
However, there were no signi�cant differences between different races on all �ve SOS (x2= 6.863,
p=0.076), different levels of education (x2=9.647, p=0.140) as well as monthly income (x2=5.007,
p=0.171).

There were signi�cant differences, however, between employment status and all �ve SOS. Respondents
who were self-employed and housewives demonstrated greater awareness of all �ve SOS than others
(x2=16.310, p=0.006). Likewise, the Mann-Whitney test showed that participants who had a family history
of stroke and received information related to stroke and heart disease demonstrated more awareness of
all �ve SOS than others without any family history of stroke and did not receive any information
(U=16927, p=0.014) and (U=12320, p=0.001), respectively. Nevertheless, no signi�cant differences were
found between participants who had risk factors of stroke, heart disease, and all �ve SOS. <Table 3>

Assessment of the factors affecting awareness of all �ve
stroke symptoms and appropriate action
Multivariable logistic regression revealed three factors that showed a strong association with excellent
awareness of all �ve stroke symptoms and appropriate action. Age has a signi�cant association with
excellent awareness. Respondents aged 18-45 years had greater awareness than those whose ages were
46-64 years old. In other words, respondents aged 18-25 years were 0.054 more likely to have an excellent
awareness than those aged 46-64 years (OR=0.054, 95% Cl=0.006-0.500, p=0.010). In addition, self-
employed as well as student participants had a greater excellent awareness of all �ve stroke symptoms
than housewives, unemployed, and retired respondents. In other words, self-employed respondents were
12.430 times more likely to have an excellent awareness of all �ve stroke symptoms and appropriate
action than retired participants (OR=12.430, 95% Cl=1.372-31.908, p=0.028). Similarly, students were
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35.945 times more likely to be aware of all �ve stroke symptoms and appropriate action than those who
were retired (OR=35.945. 95% Cl=1.745-740.615, p=0.020).

Furthermore, respondents who had been diagnosed with hypertension were 0.129 times more likely to be
aware of all �ve stroke symptoms and appropriate action than those without hypertension (OR=0.129,
95% Cl=0.025-0.673, p=0.015). On the other hand, there was no signi�cant difference between those who
had heard about stroke and those who did not hear, as shown in Table 4. <Table 4>

Discussion
This is the �rst study conducted among the lay public in Kuantan, Pahang, Malaysia to assess the
awareness and action towards signs and symptoms of stroke and its risk factors. Our �ndings reported
that majority were not aware that stroke requires prompt treatment whenever someone is experiencing the
symptoms. Only fewer participants were mindful of the appropriate action of calling an ambulance, due
to the lack of knowledge about calling an ambulance. In general, majority did not identify all stroke
symptoms. Nevertheless, most respondents knew at least one sign. This is in agreement with studies
performed in Australia and the US ([17, 25] wherein the majority recognized at least one symptom.
Likewise, a study from Singapore demonstrated that most of the respondents identi�ed one symptom of
stroke [26, 27].

In the current study, however, majority expressed their unawareness of all the symptoms of a stroke. In
other words, only a few proportion of respondents were aware of all stroke symptoms. Sudden numbness
or weakness of the face, arm or leg was the most commonly recognized stroke symptom in this study.
This is in agreement with studies in Spain, the US, and Singapore where the most frequent stroke
symptom recognised was numbness or weakness of the face, arm or leg [27-29]. On the contrary, an
Australian study reported paralysis or partial weakness as the lowest recognised symptom of stroke [25].
In addition, the most common symptom recognised by the respondents was numbness or weakness of
the face, arm or leg, followed by the immediate change in gait, sudden confusion, and di�culty in
speaking. The results are in accordance with the studies in Nigeria, Singapore and China [27, 30-32].

Regarding sudden vision changes, the �ndings from our study are in line with the studies in Nigeria [30]
and Ireland [33]. The Australian study, however, reported sudden vision changes as the most recognized
symptom of stroke [25]. The disparity between our results and the reported results may be due to the
sources of information in the two countries. In Australia, for instance, the most common sources of
information were general life experiences and personal acquaintances,  whereas, in the current research
the most common sources of information were TV, the internet, and social media [25].  Furthermore, in
this study, there were no signi�cant differences between males and females which is in concordance with
a large body of literature ([32, 33].

In terms of awareness of stroke symptoms for many symptoms,  majority recognized at least one stroke
symptom, which is in line with a Spanish study which reported that nearly three-fourths of their
respondents identi�ed at least one symptom [29]. Furthermore, most of the respondents recognised at
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least two stroke symptoms. This is comparable with a study carried out in Ireland, which reported that
many respondents identi�ed two symptoms of a stroke [33]. Moreover, the present study showed that
nearly three-fourth of the respondents were able to identify three symptoms of a stroke. These are in line
with a study in France which reported that 63% of the participants were able to identify three symptoms
of a stroke [34]. The proportion of people who knew either two or three symptoms was higher in this study
compared to a study in Australia which reported a smaller percentage of respondents who recognized
two or three symptoms [25]. In the current study, only one-third of the respondents identi�ed all �ve stroke
symptoms and 3.3% identi�ed �ve stroke symptoms as well as three non-symptoms of stroke. These
�ndings are consistent with a study performed in China, where 15.6% of respondents recognised �ve
stroke symptoms and 2.5% reported only two non-stroke symptoms [32].

Regarding an appropriate action when someone is having stroke symptoms, our �ndings showed poor
awareness, although many participants had a high school quali�cation. Some reported that “taking
patients to hospital” is the appropriate action, while others favoured to give aspirin. This result was
slightly different from a study conducted in Brazil, which reported that half of the participants were aware
of dialling ambulance when someone is suspected of stroke and 34.6% of respondents recognized the
number of an ambulance [35]. Basically, the level of education could be responsible for the differences. In
the current study, the majority of participants among the lay public in Kuantan had a high school of
education as compared to Brazilian study participants with a higher level of education. On the contrary, a
study performed in the US reported that a high percentage of respondents recognised calling ‘911’ as
suitable action when someone is having a stroke [36]. The reasons for the differences between our study
and the previous study could be related to the difference in participants’ sociodemographics, as in the US
study the participants reported to be at high-risk of stroke or had a stroke previously, while the current
study was conducted among the lay public. Similarly, a study was carried out in India reported that 71.1%
indicated to send the victim to a hospital, while less than half indicated to call a doctor [37].

Moreover, the �ndings from our study showed that education levels were not associated with appropriate
action of calling an ambulance or going to the hospital emergency department as �rst aid for stroke
signs and symptoms. This is in line with a study in Australia [25]. In contrast, a study in China reported
that education levels were related to appropriate action towards calling an ambulance [32].

The current research showed that education level is related to high awareness of stroke symptoms and
risk factors. These �ndings are in line with the literature [18, 19, 25, 35, 37-48] and high risk factors
groups [49]. We also found that hypertensive patients showed better awareness of stroke symptoms. The
results were in agreement with studies done in the US and Australia which reported that patients with
high blood pressure demonstrated better awareness of stroke risk factors SRF and stroke symptoms [18,
19, 25, 50]. Our study also reported that a higher level of education is a signi�cant predictor of greater
awareness of signs and symptoms of stroke in agreement with studies in Australia and the US [17, 25].

The awareness towards signs and symptoms of stroke in this research were insu�cient for the �rst-time
hospital attendants. Most of the lay public in this study recognized only the common signs and
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symptoms, whereas most did not know the appropriate action towards signs and symptoms of a stroke.
A few numbers identi�ed all �ve SOS leading towards appropriate action (calling an ambulance). These
�ndings re�ect that the public awareness regarding their knowledge of stroke diseases is low. In addition,
this lack of awareness towards signs and symptoms of stroke shows an existence of gap in public
awareness regardless of their age, marital status or level of education. Therefore, awareness campaign
intervention is urgently needed in Malaysia to raise the awareness of stroke, which could reduce death
cases due to stroke. As a study in Australia reported that public awareness campaign intervention has a
signi�cant impact to reduce the mortality rate due to stroke [51].

Conclusions
The awareness of stroke symptoms, risk factors, and appropriate action was found to be poor in
Kuantan, Pahang, Malaysia. Most participants recognized only one or two signs and symptoms of stroke
which were only the common signs and symptoms of a stroke. However, less than one-fourth reported
unawareness of even one single symptom while the highest number of respondents identi�ed one or two
modi�able SRF. Furthermore, a fewer number of participants identi�ed diabetes as a risk factor of
stroke.   

The �ndings of the present research address the need to initiate ‘Malaysia Awareness Campaign for
STROKE’ (MAC-STROKE) to augment the knowledge of all modi�able risk factors of stroke among lay
public. Mass media campaigns and awareness programs in educational institutions for the lay public
especially youths and distribution of informational lea�ets to high-risk individuals are recommended as
future strategies.
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