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ABSTRACT
This study aimed to identify the level of knowledge of stroke and cerebrovascular risk factors among Jordanian
adults. It also aimed to measure the prevalence of cerebrovascular risk factors and to compare the
stroke-related knowledge among participants based on their sociodemographical data. Two hundred
twenty-four participants were included in this cross-sectional descriptive study. Data on prevalence and
knowledge of stroke and cerebrovascular risk factors were collected through self-report questionnaires.
Widespread prevalence of cerebrovascular risk factors was noted. The most common risk factors were
inactivity (74%), overweight and obesity (59%), and smoking (34%). Moreover, only 30% of the study
participants were able to enumerate three or more risk factors. The most commonly recognized risk factors
were smoking (76%), hyperlipidemia (60%), and obesity (53%). Participants lacked basic knowledge about
stroke; the average score for stroke knowledgewas 8.8 of 20, with 49%of the participants achieving lower than
the average score. Therefore, community awareness of stroke and cerebrovascular risk factors should be
increased through national health education campaigns. In addition, health promotion programs should be
adopted. They need to focus on utilizing available resources to reduce the high prevalence of major
cerebrovascular risk factors in the Jordanian community. This will in turn reduce people’s risk of experiencing
strokes and other cerebrovascular diseases.
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S troke is a form of cardiovascular disease, and
it is the leading cause of long-term disabilities
(Roger et al., 2011). According to the Jordanian

Ministry of Health, Directorate of Information and
Research (2007), cardiovascular diseases (CVDs) are
the most common cause of death in Jordan, respon-
sible for 35.3% of all deaths. Among CVDs, stroke is
the second leading cause of death after ischemic heart
disease and is responsible for 28.6% of the CVD
deaths in Jordan.

Better knowledge of stroke and cerebrovascular
risk factors might stimulate people to adopt preven-
tive behaviors, thus leading to decreased incidence
of future cerebrovascular problems. Awareness about
stroke is an essential component in determining the
responsive decisions of a person who may be affected
by the condition in the future; patient outcomes are
affected accordingly.

Timely administration of thrombolytic medications
may significantly affect patient outcomes. This early
administration depends largely on the early admis-
sion at a hospital when patients become aware of the

symptoms associated with stroke. A study conducted
by Boode, Welzen, Franke, and Oostenbrugge (2007)
identified the number of patients who were deprived
of the benefit of thrombolytics owing to late admis-
sion in a hospital after developing stroke symptoms.
That study revealed that only 7% of study participants
were administered thrombolytics, whereas 24% of pa-
tients could have benefited in these medications if the
delays in admission in the hospital were avoided. On
the basis of these results, the researchers attributed the
delay by these patients to their lack of awareness of
stroke symptoms and treatment options available
to them.

Therefore, measurement of the knowledge of stroke
and its risk factors can provide information to healthcare
providers about the various behaviors that members of
the community could adopt for the prevention of stroke.
Moreover, it can provide information on the behavior of
community members when they develop symptoms re-
lated to the relevant condition. Unfortunately, several
studies conducted in developed (Maasland, Koudstaal,
Hebbema, & Dippel, 2007; Marx et al., 2010;
Nedeltchev, Fischer, Arnold, Kappeler, & Mattle, 2007;
Pratt, Ha, Levine, & Pratt, 2003; Sloma, Backlund,
Strender, & Skaner, 2010; Sullivan et al., 2006) and
developing countries (Akinyemi et al., 2009; Al
Shafaee, Ganguly, & Al Asmi, 2006; Evci, Memis,
Ergin, & Beser, 2007; Kamran et al., 2007; Pandian
et al., 2006; Vuković et al., 2009; Wahab et al.,
2008) have shown that the study participants had a
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low level of awareness and knowledge about stroke
and cerebrovascular risk factors. Studies performed on
community members (Evci et al., 2007; Hickey et al.,
2009; Kamran et al., 2007; Marx et al., 2010;
Nedeltchev et al., 2007; Pratt et al., 2003; Vuković
et al., 2009), individuals with risk factors for stroke
(Al Shafaee et al., 2006; Sullivan et al., 2006; Wahab
et al., 2008), and those who had previously experi-
enced stroke (Maasland et al., 2007; Pandian et al.,
2006; Sloma et al., 2010) reported the low level of
participants’ knowledge of cerebrovascular risk fac-
tors (Akinyemi et al., 2009; Al Shafaee et al., 2006;
Evci et al., 2007; Hickey et al., 2009; Kamran et al.,
2007; Maasland et al., 2007; Nedeltchev et al., 2007;
Pratt et al., 2003; Sloma et al., 2010; Vuković et al.,
2009). Moreover, they revealed a low level of
awareness and knowledge about stroke (i.e., affected
organ, causes, signs and symptoms, and treatment;
Akinyemi et al., 2009; Al Shafaee et al., 2006; Evci
et al., 2007; Hickey et al., 2009; Kamran et al., 2007;
Maasland et al., 2007; Marx et al., 2010; Nedeltchev
et al., 2007; Pratt et al., 2003; Sloma et al., 2010;
Sullivan et al., 2006; Vuković et al., 2009). In
addition to this lack of knowledge, widespread cere-
brovascular risk factors have also been documented in
previous studies (Evci et al., 2007; Kamran et al.,
2007; Marx et al., 2010; Sullivan et al., 2006; Vuković
et al., 2009).

With increased urbanization and industrialization,
Jordanians are at an increased risk of contracting
CVDs. The Directorate of Disease Control and Pre-
vention (DDCP, 2007) at the Jordanian Ministry of
Health conducted a survey to identify the magni-
tude of this problem in the Jordanian community. Re-
searchers from the directorate interviewed 3,688 adults
to collect data about the prevalence of risk factors and
about risk behaviors for noncommunicable diseases.
They found that 25.6% of the subjects experienced
hypertension, 16% had diabetes mellitus, and 23.8%
had impaired fasting glucose levels. Other major mod-
ifiable risk factors were also observed: 36% of the
subjects had elevated total cholesterol, 48.8% had high
triglyceride levels, 24.4% had high low-density lipo-
protein levels, and 33.8% had low high-density lipo-
protein levels. Serious weight problems were also
observed, with 30.5% of the subjects being over-
weight (body mass index of Q25 and G30) and 35.9%
of the subjects being obese (body mass index Q 30).
Thus, 66.4% of the study subjects had body weight
greater than the normal body weight. This survey high-
lighted other alarming findings that reflect the lack
of healthy behaviors among the study subjects; 38.3%
of the subjects were smokers, and a high proportion
did not undertake moderate or high levels of physical
activity (31.5% and 78.9%, respectively; DDCP, 2007).

Therefore, Jordanian health authorities need to be
proactive and start carrying out public information
campaigns to provide people with knowledge tomake
them aware about CVDs and the preventive measures
that need to be taken. However, building such suc-
cessful interventional programs depends largely on
the baseline knowledge. Unfortunately, only few stud-
ies in Jordan have explored the awareness and knowl-
edge about stroke and cerebrovascular risk factors.
Therefore, the current study aimed at identifying the
level of knowledge regarding stroke and cerebrovas-
cular risk factors among Jordanian adults. In addition,
this study aimed to identify the prevalence of cerebro-
vascular risk factors and compare the stroke-related
knowledge among participants based on their socio-
demographical data.

Research Questions

1. What is the level of stroke-related knowledge in the
Jordanian community?

2. What is the level of knowledge about cerebrovas-
cular risk factors among Jordanian people?

3. What are the characteristics of Jordanian people who
have good knowledge of stroke?

Methods
Design and Sampling
A descriptive comparative design was used. Research
assistants recruited participants from Al-Rusaifah City
through home visits. Home visits were not previously
planned, and research assistants were trained to pro-
vide people with the same information about the study’s
aim, benefits, and risks. All adults available at home
at the time of visit were invited to participate, in which
convenience sampling technique was used to recruit
participants. Conscious and oriented adults who were
available at the time of data collection and agreed to
participate were enrolled in the study sample.

In this descriptive study, the author

explores the level of stroke-related

knowledge in the Jordanian

community as well as their level of

knowledge related to

cerebrovascular risk factors and risk

modification.
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Data Collection and Measurements
Sociodemographic and self-reported clinical histories
were collected using a questionnaire designed for this
study. Data on participants’ awareness about modifi-
able cerebrovascular risk factors were collected by ask-
ing participants to recall and list all known modifiable
cerebrovascular risk factors.

Awareness and knowledge about stroke were
determined using the stroke knowledge questionnaire
(STK). Sullivan and Dunton (2004) developed this
scale to measure people’s knowledge about stroke.
The STK is composed of 20 multiple-choice ques-
tions. Each question has five possible answers, in-
cluding ‘‘I don’t know,’’ and only one correct answer.
The participants are given 1 point for each correct an-
swer, and no points for an incorrect answer. Total scores
range from 0 to 20 points, with higher total scores ref-
lecting higher stroke knowledge.

The researcher translated the STK into Arabic by
using the techniques presented in a previous study
(Cha, Kim, & Erlen, 2007). The Arabic version of the
STK was piloted with 20 participants. Those partici-
pants assessed the clarity, feasibility, and acceptance
of the scale. Minor linguistic changes were made after
the pilot testing.

Psychometric properties were established for the
original STK, and Cronbach’s alpha was 0.65 (Sullivan
& Dunton, 2004). In this study, face validity and con-
tent validity were established for the Arabic version
of the STK, and Cronbach’s alpha was 0.68.

Ethical Considerations
The Zarqa University Review Board approved the
study, and the study was conducted in accordance
with the Declaration of Helsinki. Participants were of-
fered general information about the study and its
objectives. The benefits and risks of the study were dis-
cussed with each participant, and they were informed
that participation was voluntary. Each participant
provided written informed consent.

Data Analysis
Data were analyzed using the Statistical Package of
Social Science, Version 15. Descriptive statistics (mean,
standard deviation [SD], frequencies, and percentage)
were used to describe the study sample and partici-
pants’ knowledge of stroke and modifiable cerebro-
vascular risk factors. Distributional assumption for t test
was met and was consequently used to compare the
participants based on their STK scores.

Results
Two hundred twenty-four participants were includ-
ed in the study, with women contributing to 60.7%
(n = 136) of the total participants. Participants’ ages

ranged from 18 to 78 years (mean = 37.95 years,
SD = 13.89 years). Most were married and edu-
cated, had a low income, were younger than 38 years
old, and had a family history of CVDs (Table 1).
Widespread cerebrovascular risk factors were observed
among the participants: inactivity, 74%; overweight
and obesity, 59%; and smoking, 34% (Table 2).

Knowledge About Stroke and
Cerebrovascular Risk Factors
STK scores of the participants ranged from 1 to 16,
with the average being 8.8. Forty-nine percent of
the participants had lower-than-average scores, and
90% of the participants had scores of 12 and below.
Moreover, there was a lack of awareness about cere-
brovascular risk factors with the average score for
knowledge about cerebrovascular risk factors being
2.7 of 6; approximately, 47% of the participants were
unable to list more than two risk factors, and only 30%
were able to enumerate more than three risk factors
(Table 3). The well-recognized risk factors were
smoking (76%), hyperlipidemia (60%), and obesity
(53%) (Table 4).

TABLE 1. Description of the
Demographical Variables for
the Study Participants (N = 224)

Demographical Variables % (n)

Gender

Male 39.3 (88)

Female 60.7 (136)

Marital status

Married 63.4 (142)

Other status 36.6 (82)

Age group

G38 years old 53.1 (119)

Q38 years old 46.9 (105)

Level of education

High school and below 44.2 (99)

Diploma and university degree 55.8 (125)

Monthly income

e500 JD 80.4 (180)

9500 JD 19.6 (44)

Family history for CVDs

Positive 61.6 (138)

Negative 38.4 (86)

Note. CVDs = cardiovascular diseases; JD = Jordanian dinar.
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Characteristics of Knowledgeable
Participants
Participants were divided into two groups on the basis
of their STK scores; the first group is composed of
49%of the participants (n = 110) and scored e9 points,
whereas the second group is composed of 51% (n = 114)
and scored Q9 points. Findings revealed statistically
significant differences between the two groups based
on the following variables: age, marital status, edu-
cation, family history, history of diabetes, and smoking
history. The mean STK scores of participants younger
than 38 years old (M = 8.98, SD = 3.44) were signi-
ficantly higher (t = 0.87, p = .007) than that of par-
ticipants above 38 years old (M = 7.59, SD = 3.21).
Single, divorced, andwidowed participants (M = 9.63,
SD = 3.30) had significantly higher STK scores (t =
2891, p = .004) than married participants (M = 8.32,
SD = 3.27). In addition, well-educated participants
(M = 9.46, SD = 3.30) had significantly higher STK
scores (t = Y3.44, p = .001) than noneducated par-
ticipants (M = 7.96, SD = 3.20). At the same time,
participants with a family history of CVDs (M = 9.26,
SD = 3.02) had significantly higher mean STK scores
(t = 2381, p = .019) than those with no family his-
tory of CVDs (M = 8.14, SD = 3.62). Moreover,
nondiabetic participants (M = 9.07, SD = 3.30) had sig-
nificantly higher mean STK scores (t = 2809, p = .005)
than diabetic participants (M = 7.39, SD = 3.20), and

nonsmokers (M = 9.15, SD = 3.08) had significantly
higher scores (t = Y2076, p = .04) than smokers
(M = 8.12, SD = 3.72).

Discussion
Recent medical advances have shown potential be-
nefits for stroke patients; this is best reflected in im-
proved speed and accuracy with which conditions are
diagnosed and thrombolytics are administered. Previ-
ous studies highlighted the relationship between stroke-
related knowledge and early medical consultation
(Boode et al., 2007; Teuschl & Brainin, 2010). How-
ever, a large proportion of Jordanian stroke patients
will not benefit from these medical advances (e.g.,
thrombolytics) because of the lack of basic knowledge
required for them to recognize the symptoms and visit a
hospital earlier for specialized medical assistance.

In this study, the researcher found that most of the
study participants had a low level of stroke-related
knowledge. This alarming result is not confined to
Jordan; many studies conducted in other parts of the
world (Akinyemi et al., 2009; Al Shafaee et al., 2006;
Hickey et al., 2009; Maasland et al., 2007; Pratt et al.,
2003) have also reported low levels of stroke-related
knowledge among participants. Therefore, knowledge
of stroke must be increased, and nurses should focus
on increasing awareness about stroke as a medical
emergency that needs rapid, informed decisions from
the patient as well as the bystanders. In other words, the
current lack of stroke-related knowledge supports the
labeling of stroke as ‘‘brain attack’’ (Williams & Hopper,
2007). This labeling aims to raise the level of attention
given to stroke patients.

In addition to an apparent lack of stroke-related
knowledge, the participants of this study showed a
lack of awareness and knowledge about cerebrovas-
cular risk factors that increase the probability of a
stroke. In fact, the inability to identify cerebrovascular

TABLE 2. Prevalence of the Modifiable
Cardiovascular Risk Factors
Among Study Participants
(N = 224)

Modifiable Risk Factor % (n)

Hypertension 27.7 (62)

Diabetes mellitus 16.1 (36)

History of previous CVDs 06.3 (14)

Current smokers 33.9 (76)

Physical inactivity 73.7 (165)

Cholesterol level

High 11.2 (25)

Normal 19.6 (44)

Never assessed 69.2 (155)

BMI

Normal: BMI G 25 40.6 (91)

Overweight: BMI of 25Y29.9 34.8 (78)

Class I obesity: BMI of 30Y34.9 15.2 (34)

Class II obesity: BMI of 35Y39.9 05.4 (12)

Class III obesity: BMI Q 40 04.0 (9)

Note. CVDs = cardiovascular diseases; BMI = body mass index.

TABLE 3. Cumulative Percent Representing
Participants’ Knowledge About
Modifiable Cardiovascular Risk
Factors (N = 224)

Number of the Identified
Risk Factors % (n)

Cumulative
Percent

0 01.3 (3) 01.3

1 28.6 (64) 29.9

2 17.0 (38) 46.9

3 22.8 (51) 69.6

4 18.8 (42) 88.4

5 05.8 (13) 94.2

6 05.8 (13) 100
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risk factors is an important indicator of the absence of
any systematic effort among participants to control
these risk factors. This inability increases the likelihood
that such people will experience stroke in the future.

The lack of knowledge of cerebrovascular risk
factors among the participants in this study is con-
sistent with the findings of many previous studies
(Akinyemi et al., 2009; Al Shafaee et al., 2006; Evci
et al., 2007; Hickey et al., 2009; Kamran et al.,
2007; Maasland et al., 2007; Nedeltchev et al., 2007;
Pratt et al., 2003; Sloma et al., 2010; Vuković et al.,
2009). Thus, the lack of stroke-related knowledge
and cerebrovascular risk factors might provide an in-
sight into the reasons for the high prevalence of stroke
in Jordan and in many other countries. In addition, the
current findings provide healthcare professionals with
an estimate of the possible severity of the health situ-
ation in the future, for patients lacking basic knowl-
edge about stroke and cerebrovascular risk factors.

Despite the high prevalence of hypertension among
participants in this study, only a small proportion knew
that it was one of the most important risk factors for
stroke. This finding differs from the results of previous
studies (Akinyemi et al., 2009; Hickey et al., 2009;
Kamran et al., 2007; Maasland et al., 2007; Pandian
et al., 2006; Sloma et al., 2010; Vuković et al., 2009)
in which a greater number of participants identified
hypertension as the leading risk factor for stroke.
Thus, this discrepancy might reflect the lack of aware-
ness and knowledge in the Jordanian community about
the seriousness of hypertension, and this may limit the
ability of Jordanians to link hypertension and stroke.

Interestingly, 75.9% of the participants in this study
said that smoking was the most serious risk factor for
stroke, and this might be because of various national
campaigns conducted that aim at increasing awareness
about the ill effects of smoking. This reinforces the
need for information campaigns that are designed to
highlight the various risk factors for stroke.

Although physical inactivity was the most common
risk factor for stroke in the study sample (73.7%), it
was one of the least-mentioned risk factors. Only
18.8% of the participants listed it among the risk fac-
tors. This, in turn, is consistent with previous studies
conducted in Jordan (DDCP, 2007; Eshah, 2011),
which reveal the lack of concern about physical ac-
tivity among participants; they do not consider phy-
sical activity as essential in everyday life.

The prevalence of cerebrovascular risk factors for
stroke in an individual alongwith a lack of knowledge
about stroke and its related risk factors might increase
the possibility of a stroke in that individual. Unfortu-
nately, the results of the current study reveal that this
is the true for the participants in this study; a large
proportion had many major cerebrovascular risk fac-
tors such as physical inactivity, obesity, and smoking.
The prevalence of cerebrovascular risk factors among
study participants was high, and this was consistent
with the findings of an official Jordanian report on the
prevalence of risk factors of noncommunicable dis-
eases among Jordanians (DDCP, 2007). It was also
consistent with other studies conducted elsewhere in
theworld (Evci et al., 2007; Kamran et al., 2007; Marx
et al., 2010; Sullivan et al., 2006; Vuković et al.,
2009). Such findings might be one of the negative
consequences of modern civilization and contempo-
rary lifestyles.

By dividing the study participants into two groups
on the basis of the level of their stroke-related knowl-
edge, the researcher found that people who have the
highest level of knowledge were younger and more
educated; such findings are consistent with many pre-
vious studies (Al Shafaee et al., 2006; Evci et al.,
2007; Kamran et al., 2007; Marx et al., 2010; Pandian
et al., 2006; Pratt et al., 2003; Sullivan et al., 2006). In
fact, a higher level of education might be responsible
for a higher level of stroke-related knowledge among
younger people. The literacy rate is higher among
those who are young people. Thus, educated people
are able to access health information through different
sources via modern technology, which improves their
chances of obtaining more information about stroke
and its major risk factors.

Furthermore, greater levels of stroke-related knowl-
edge were also seen among the unmarried and non-
diabetic individuals. Thismight also be attributed to age;
married and diabetic participants in this study were
generally older. Therefore, a lack of knowledge among
people in these subgroups could also be attributed to a
lack of education, which in turn limits their ability to
access and understand stroke-related information.

In addition, participants who had a family history of
stroke registered a higher level of stroke-related knowl-
edge. This is consistent with other studies (Kamran et al.,

TABLE 4. Percentage and Frequencies
of Study ParticipantsWho
Correctly IdentifiedModifiable
Cardiovascular Risk Factors
(N = 224)

Modifiable Risk Factor % (n)

Smoking 75.9 (170)

Hyperlipidemia and hypercholesterolemia 60.3 (135)

Obesity 53.1 (119)

Hypertension 42.4 (95)

Diabetes mellitus 19.2 (43)

Physical inactivity 18.8 (42)
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2007; Nedeltchev et al., 2007; Sloma et al., 2010) that
showed a similar trend in this group of participants.
Living with people who have experienced strokemight
provide family members with knowledge about the
disease and stimulate them to search for information to
help them deal with and provide care for their relatives.

The finding that nonsmokers have a higher level
of knowledge about stroke is consistent with those
of Hickey et al. (2009). This might be because non-
smokers have better health awareness that prevents
them from smoking, with such awareness perhaps re-
sulting in a search for more health-related information.

The researcher discussed his current findings keep-
ing in mind the following recognized limitations: con-
venient sampling and small sample size will restrict
the ability for generalization. Relaying on self-report
of cerebrovascular risk factors is another limitation;
thus, more accurate data about the prevalence of cere-
brovascular risk factors in future studies could be
achieved through biophysiologicalmeasurements rather
than collection of self-reported data.

Summary and Conclusions
The widespread prevalence of cerebrovascular risk fac-
tors in the Jordanian community is a cause for real and
serious concern. This concern is intensified by the def-
icit in basic knowledge about stroke and major cere-
brovascular risk factors among Jordanians. Therefore,
community awareness about stroke and cerebrovascu-
lar risk factors needs to be increased through national
health education campaigns. In addition, health pro-
motion programs should be adopted in Jordan; these
should focus on utilizing available resources to combat
the high prevalence of major cerebrovascular risk fac-
tors. This will lower people’s risk of experiencing stroke
and other CVDs.

Recommendations for Future Studies
The current study provides a good reference point for
future studies in Jordan. However, future studies will
benefit if limitations of the current study are avoided.
More funds should be provided for conducting larger
community surveys that will reflect the community’s
composition more accurately. At the same time, data
on the prevalence of cerebrovascular risk factors should
be collected through biophysiological measurements
for the actual measurement of the risk.

Implications for Practice
Nurses should be leaders in the efforts to increase public
awareness about cerebrovascular risk factors and their
consequences on health. Considering the lack of re-
sources, health promotion programs should be de-
signed to help people adopt healthier lifestyles and
consequently lower the risk of stroke and other CVDs.

The public will only adopt healthy behaviors if they
realize the actual risks and importance of modifying
their lifestyles. Therefore, national campaigns should
target all Jordanians in an attempt to increase people’s
knowledge of stroke and CVDs. These campaigns also
need to improve people’s awareness of the risk factors
and benefits of modifying these risk factors. People
also need more information on ways to modify these
risk factors.

To raise the general awareness of Jordanians about
stroke and its risk factors, health institutions should
have a partnership with leading media institutions.
Moreover, a health education office should be estab-
lished and located in each public health center, coupled
with conducting ambulatory awareness campaigns in
remote places to ensure providing information for the
largest possible number of people.

Investment in schoolchildren is one of the most im-
portant aspects that might contribute to the appropriate
awareness about cerebrovascular as well as CVD dis-
eases in the next generation. This can be achieved by
including their curriculumwith necessary information
about health promotion and primary prevention to avoid
these diseases. In addition, nursing curriculum should
pay more attention to strengthen the graduates’ ability
as professional health educators, and the role of com-
munity nursing should be intensified by playing a grea-
ter role in educating people in the community about
these diseases and how to avoid them. Therefore, they
need to follow a strategy that make home, school, and
workplace visits more worthy and productive.
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