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Abstract 

Background:  The prevalence of stroke is increasing in Nigeria due to a lack of awareness of their predisposing fac-
tors. There is therefore a need for good knowledge and awareness of stroke risk factors in the general populations. 
Thus, this study assessed the level of awareness of stroke risk factors among non-teaching staff in Nnamdi Azikiwe 
University, Nnewi Campus, Nigeria.

Results:  Most of the participants were female, 89 (69%), and had a post-graduate degree, 84 (65.1%). A total of 129 
participants participated in this survey, and 91 (70.5%) were familiar with the term “stroke.” The commonest risk factors 
were high blood pressure (86%), stress (74.4%), and lack of exercise (63.6%). The study showed that the awareness of 
stroke risk factors among the participants was poor (40.3%).

Conclusion:  Stroke awareness was poor among the participants with the highest risk of stroke despite their high 
literacy level. Female participants, with a postgraduate level qualification and working as senior non-teaching staff, 
had a better awareness of stroke risk factors than their male colleagues. This shows a need to increase stroke aware-
ness campaigns in the community.
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Background
Stroke, known medically as cerebrovascular accident 
(CVA), is defined as the interruption of blood to the 
brain, that is due to blockage of a blood vessel in the brain 
or rupture of a blood vessel, causing bleeding in the brain 
or into the spaces surrounding the brain [1]. A stroke 
occurs when there is a sudden death of some brain cells 
due to a lack of oxygen when the blood flow to the brain 

is lost by blockage or rupture of an artery to the brain. It 
is a leading cause of dementia and depression [2].

The primary pathophysiology of stroke is an underlying 
heart or blood vessel disease, while the primary patholo-
gies include hypertension, atherosclerosis leading to 
coronary artery disease, dyslipidemia, heart disease, and 
hyperlipidemia [3].

Stroke is an important health determinant especially in 
Africa where these events were historically reported to be 
rare probably as a result of a lack of resources to conduct 
proper community-based studies to assess its burden [2]. 
Africa appears to have the highest incidence, prevalence, 
and case fatality of stroke [4–6].
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Nigeria is the most populous black nation in the 
world with a population of 140 million people, and its 
stroke prevalence rate was reported as 1.14 per 1000 
with a higher prevalence of 1.51 per 1000 in males com-
pared to 0.69 per 1000 in females [7]. Most studies of 
stroke in Nigeria were hospital-based, and available 
data indicates that stroke accounts for 0.23–4% of hos-
pital admissions, 0.5–45% of neurological admissions, 
and 5–17% of medical deaths. Data from hospital-based 
studies shows that the 30-day case fatality rate from 
stroke is high and ranges from 28 to 40%, with those 
with complications having worse outcomes [8, 9]. Fur-
thermore, the reported average age of stroke patients 
seen in Nigerian hospitals ranged between 57 and 64 
years [10–13].

Many of the established risk factors for stroke, includ-
ing hypertension, high cholesterol, diabetes, heart dis-
ease, and smoking, can be prevented and controlled 
either through healthier lifestyle choices or by medica-
tion. There are modifiable and non-modifiable stroke 
risks, and proper management of some of these risks 
could significantly reduce the risk of stroke incidence 
[14]. Akinyemi [13] noted that 90% of the burden of 
stroke globally is attributed to modifiable risk factors.

However, Alkadry et  al. [14] proffer that the proper 
management of the risk of stroke requires public 
awareness of these risks and awareness of appropri-
ate approaches to manage them [15]. In the same vein, 
Al Shafaee et  al. [15] think that the knowledge of the 
risk factors of stroke might improve primary prevention 
through lifestyle modification and more efficient control 
of cardiovascular risk factors [16].

Despite numerous efforts of the scientific world on 
stroke, it remains one of the leading causes of death 
globally and is a major cause of disability worldwide 
[17]. Consequently, there is an important need for good 
knowledge and awareness of stroke risk factors among 
the general population. Most studies on the knowledge 
of risk factors of stroke were done on the general public, 
university students, stroke survivors, and hypertensive 
patients, but there are no recent studies on non-teaching 
staff as members of the university community based on 
the awareness of risk factors of stroke.

The aforementioned limitation notwithstanding the 
previous study has reported that respondents in older 
age groups and having lower levels of educational attain-
ment tended to have less knowledge of risk factors and 
warning signs of stroke [18]. It was also found in another 
study that out of 2283 non-teaching staff of the Uni-
versity of Ibadan, only about 200 (8.8%) non-teaching 
staff attended federal universities [19]. Their study 
learned credence to the fact that the population of non-
teaching staff members of the Nigerian universities is 

characterized by a high proportion of lower levels of edu-
cational attainment.

Therefore, the essence and imperativeness of this 
research study are highlighted by Hickey et al. [20] when 
she opined that a greater understanding of perceived 
risk factors and warning signs for stroke would facili-
tate health interventions aimed at reducing morbidity 
and mortality from stroke. Thus, the study aims to assess 
the level of awareness of the risk factors of stroke among 
non-teaching staff members of the Nnamdi Azikiwe 
University.

Methods
Study design
This was a cross-sectional survey design.

Study population
The population for this study comprises non-teaching 
staff in the Nnamdi Azikiwe University, Anambra state.

Inclusion and exclusion criteria
Non-teaching staff members who are working at the 
Nnamdi Azikiwe University, Nnewi Campus, Anambra 
state and gave consent were eligible for this study. At 
the same time, those who did not give consent and did 
not complete the questionnaire were excluded from this 
study.

Sample size
The sampling size was estimated using the G-power sta-
tistical software package version 3.1.10. A sample size of 
200 has 95% power to detect a medium effect size of 0.3.

An alpha level of 0.05 was used.

Sampling technique
A convenience sampling technique was used for recruit-
ment. A total of 200 questionnaires were distributed, but 
129 individuals consented to participate in the study.

Study instrument
The Modified Version of Kamran’s Questionnaire (2007) 
on awareness of stroke risk factors was adapted, modi-
fied, and applied in evaluating the level of awareness of 
stroke risk factors among the participants in the cur-
rent study [21]. The questionnaire was validated by three 
research experts in a Nigerian university before being 
administered (content validity). The modified version of 
the questionnaire is a 20-item closed-ended question-
naire with two sections: section A—socio-demographic 
characteristics which include age, gender, marital status, 
highest educational level status, and non-teaching staff 
position; section B—which accesses the awareness of 
stroke risk factors questionnaire. The questions inquire 
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about the awareness of stroke, the risk factors, causes, 
symptoms, and their required source of information on 
stroke.

Data collection procedure
The researchers trained two research assistants who 
assisted in questionnaire distribution and collation. They 
were given a 3-day training (3 h per day) to ensure they 
understand the intricacies involved in questionnaire 
administration. The researchers were concerned with 
the explanation of the content of the questionnaire to the 
consenting participants, ensuring proper filling of the 
questionnaire, and obtaining consent from the partici-
pants. The 20-item questionnaire was designed to take a 
maximum of 7 min to complete. The respondents were 
either given the questionnaire to answer by themselves or 
aided to answer by the researchers in cases where they 
could not do so, especially for those with low-level edu-
cation. The completed questionnaires were collated at 
the point of completing them by the research assistants 
to minimize the attrition rate. The researchers extracted 
the information on the participants’ demographics and 
awareness of the risk factors of stroke from the com-
pleted questionnaires using an Excel spreadsheet. The 
data collated were then subjected to analysis.

Data analysis
Descriptive statistics of frequency counts and percent-
ages were used to summarize the data while Pearson chi-
square was used to analyze the correlation between the 
level of awareness of stroke risk factors and some selected 
demographics. The data were analyzed using the Statisti-
cal Package for Social Sciences (SPSS) by IBM, version 
26. The alpha level was set at 0.05.

Results
Out of 129 participants, the females accounted for 
most of the research participants at 89 (69%) while the 
males were 40 (31%). Their mean age was 40.29 ± 10.31 
(Table 1). Most of the participants are married with post-
graduate education. The senior non-teaching staff consti-
tuted most of the participants.

The majority of the participants (70.5%) recognized the 
term stroke, saw it as a disorder primarily affecting the 
brain (52.7%), and thought that young people can suffer 
a stroke (54.3%). About 92.2% of the participants thought 
that a person can reduce the risks of stroke, 70.5% of 
the participants thought the risk of stroke was high in 
> 50 years old age groups, and 39.5% of the participants 
thought the risk of stroke was equal in both males and 
females (Table 2).

Table 1  Socio-demographics characteristics of the respondents

N = 129, demographics Category Frequency, n (%)

Gender Male 40 (31)

Female 89 (69)

Age 18–30 21 (16.3)

31–40 47 (36.4)

41–50 37 (28.7)

51–60 22 (17.1)

> 60 2 (1.6)

Mean age 40.29 ± 10.31

Marital status Single 35 (27.1)

Married 89 (69)

Separated 1 (0.8)

Widowed 4 (3.1)

None 1 (0.8)

Educational level status Primary school 2 (1.6)

Secondary school 13 (10.1)

Undergraduate 26 (20.2)

PGD/M.Sc. 84 (65.1)

PhD 3 (2.3)

Junior staff 21 (16.3)

Non-teaching Senior staff 108 (83.7)

Table 2  Participants’ awareness of stroke

N = 129, variables Category Frequency, n (%)

Recognise the term stroke Yes 91 (70.5)

No 38 (39.5)

Stroke is a disorder affecting Brain 68 (52.7)

Blood sugar 4 (3.1)

Blood pressure 26 (20.2)

Heart 13 (10.1)

Stomach 1 (0.8)

Do not know 17 (13.2)

The risk of stroke Higher in males 34 (26.4)

Higher in females 16 (12.4)

Equal in both 51 (39.5)

Do not know 28 (21.7)

Age groups with a high risk < 30 years old 4 (3.1)

30–50 years old 19 (14.7)

> 50 years old 91 (70.5)

Do not know 15 (11.6)

Can young people suffer it Yes 70 (51.3)

No 41 (31.8)

Do not know 18 (14)

Can a person reduce the risks Yes 119 (92.2)

No 2 (1.6)

Do not know 8 (6.2)
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The results show that the percentage of respond-
ents with poor awareness (40.3%) of stroke risk fac-
tors was more than those with good awareness (28.7%) 
(Table 3).

High blood pressure (86%), stress (74.4%), and lack 
of exercise (63.6%) were most frequently identified as 
risk factors of stroke while sickle cell anemia (14%) and 
atrial fibrillation (27.9%) were the least identified risk 
factors of stroke (Table 4).

There was no significant association between the level 
of awareness of stroke risk factors and the participants’ 
gender, marital status, age, educational level, and non-
teaching staff position. Individuals who were females, 
with a postgraduate level of education and working 
as senior non-teaching staff, had better awareness of 
stroke risk factors (Table 5).

The most preferred source of information on stroke 
was health officials, doctors, nurses (76.7%), health edu-
cation materials, posters, brochures (24%), and books 
(11.6%) while TV and radio (7.8%), newspaper and mag-
azines (5.4), and family members (1.6%) were least pre-
ferred sources of information (Table 6).

Discussion
Socio‑demographics characteristics of the participants
This study investigated the level of awareness of the 
stroke risk factors among non-teaching staff working at 
the Nnamdi Azikiwe University. There were more female 
respondents (69%) than male respondents (31%), as this 
was in line with several studies which had also investi-
gated knowledge of stroke risk factors which had more 
female respondents than male respondents [22–25].. 
Another factor that could explain the higher number of 
females in the current study was that in the Nigerian civil 
service structure, there is a significant preponderance of 
females in comparison with their male counterparts; men 
prefer going into business ventures where they believe 
their lots will be bettered than taken up a monthly paid 
job with low incentive. The majority of the research 
respondents in this study were married. The average edu-
cational attainment of the research respondents in this 
study was postgraduate level. This finding was in contrast 
with previous research studies which reported in their 
respective studies that the majority of their respondents 
had secondary and college education [26, 27].

Participants’ awareness of stroke
Interestingly, the current study shows that there was 
a general prevalence of poor awareness of stroke risk 
factors among the population of non-teaching staff in 
Nnamdi Azikiwe University. It also shows a weak level of 
relationship between the awareness of stroke risk factors 
and the level of educational attainment among the popu-
lation of non-teaching staff members of Nnamdi Azikiwe 
University, Nnewi Campus. This was deduced from 
the ranking of awareness of stroke risk factors among 
research respondents in terms of good (28.7%), fair 
(31%), and poor (40.3%) as was shown in Table 5. These 

Table 3  Distribution rank of awareness of stroke risk factors 
among the participants

N = 129, 
parameters

Knowledge 
category

Frequency, n Percentage (%)

Risk factors Poor (0–9) 52 40.3

Fair (10–12) 40 31

Good (13–19) 37 28.7

Table 4  Participant awareness of the individual risk factors of 
stroke

N = 129, risk factors of stroke Correct, n (%) Incorrect, n (%)

High blood pressure 111 (86) 18 (14)

Cigarette smoking 67 (51.9) 62 (48.1)

Diabetes mellitus 53 (41.1) 76 (58.9)

High cholesterol level 70 (54.3) 59 (45.7)

Obesity 68 (52.7) 61 (47.3)

Stress 96 (74.4) 33 (25.6)

Lack of exercise 82 (63.6) 47 (36.4)

Alcohol consumption 68 (52.7) 61 (47.3)

Sickle cell anemia 18 (14) 111 (86)

Coronary heart disease 64 (49.6) 65 (50.4)

Atrial fibrillation 36 (27.9) 93 (72.1)

Table 5  Association between awareness of stroke risk factors 
and the demographics of respondents

N = 129, demographics X2 P value

Gender 3.697 0.158

Education 11.518 0.319

Age 10.584 0.226

Marital status 4.219 0.647

Non-teaching staff 3.624 0.163

Table 6  Preferred source of information by respondents

N = 129, source of information Frequency, n Percentage (%)

Family member 2 1.6

Books 15 11.6

Health staff, doctors, and nurses 99 76.7

Health education material, posters, 
and brochures

31 24

TV and radio 10 7.8

Newspaper and magazine 7 5.4
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research findings run counter-intuitive to the often gen-
erally expected and held view that having a higher edu-
cation level was always associated with a greater degree 
of knowledge of warning signs of stroke as concluded 
by Soto-Cámara et al. [28] using a cross-sectional study 
involving all stroke patients which were admitted consec-
utively at the Burgos University Hospital in Spain.

In the current study, females with a postgraduate level 
of education and working as senior non-teaching staff 
were likely to have a better awareness of stroke risk fac-
tors. This was in contrast to previous studies where 
good predictors of good knowledge were male gender, 
higher educational level, parents who had a stroke in 
the past, and having multiple risk factors of stroke [29, 
30]. Another finding of this study that seemed intui-
tively inconsistent was also the fact that most people 
who have a history of stroke in their family lineage were 
more ignorant of stroke risk factors. This was a very odd 
research finding of this study as it was expected that 
those who knew that they were more at the risk of hav-
ing a stroke due to their family history would have ordi-
narily become more aware of stroke risk factors. Reeves 
et  al. [25] arrived at the same conclusion after carrying 
out a survey involving over 2500 adults using multiple 
logistic regression to support the counter-intuitive find-
ings of this research study. The researchers tried to find 
an explanation for these seemingly odd research find-
ings in this study and a rationale to justify this counter-
intuitive behavior among the research respondents. Of 
all the factors which were examined, it became clear that 
a plausible explanation for these anomalies could be the 
fact that more than half (52.7%) of the sample popula-
tion were young adults within the age bracket of 18 and 
40. Previous study finding shows that young adults were 
more likely to focus more on raising a family and seek-
ing a better financial future than to be concerned about 
their general health condition [31]. Also, the increasing 
and widening social inequality in the country could also 
be another crucial consideration. Stack et  al. [31] who 
studied the effect of socio-economic position on the 
knowledge of risk factors and warning signs of stroke in 
the World Health Organization (WHO) European region 
came to the harsh conclusion that a better knowledge of 
stroke risk factors and warning signs is associated with a 
higher socio-economic position (SEP) and thus recom-
mended that public health campaigns and educational 
interventions aiming to increase stroke knowledge should 
be targeted at people with lower SEP. This conclusion lent 
credence to the researchers’ assumption of a widespread 
and widening socio-economic inequality among young 
adults in the Nigerian society as being a justification and 
an explanation for the odd and counter-intuitive research 
findings by this study.

Participants’ awareness of the individual risk factors 
of stroke
There seems to be a consensus between both the male 
and female research respondents that high blood pres-
sure, stress, high cholesterol level, and lack of exercise 
were the leading stroke risk factors. The majority of both 
the male and female respondents agree that sickle cell 
anemia and coronary heart disease were not among the 
major stroke risk factors. The majority of the respondents 
in the current study have highlighted high blood pres-
sure to be the commonest risk factor of stroke, and this 
was found to be similarly reported in previous studies 
[32–34].

When stroke risk factors relating to lifestyle choices 
across the genders were examined, more men surpris-
ingly identified cigarette smoking as a stroke risk factor. 
As expected, most females did not recognize obesity as 
a stroke risk factor, and the majority of the males refused 
to acknowledge alcohol consumption as a stroke risk fac-
tor. One of the reasons for this may be subjective due to 
the fact that most of the male respondents were alcohol 
drinkers and females not so physically active in terms of 
exercise, so they did not want to hurt their feelings by 
acknowledging them as risk factors. Most of the find-
ings of this research study in this regard tended to agree 
with the conclusion arrived at by the study carried out by 
Müller-Nordhorn et al. using a population-based survey 
involving sending questionnaires randomly to selected 
residents in Berlin, where they found that men were sig-
nificantly more likely to name smoking, physical inac-
tivity, alcohol consumption, poor diet/nutrition, age, or 
stress as a risk factor, whereas women were more likely to 
name hypertension, obesity, hypercholesterolemia, dia-
betes, or heart disease as a risk factor  [35].

Source of information on stroke among the participants
In terms of assessing the respondents’ preferred sources 
of information regarding stroke risk factors, the study 
found health staff, doctors, and nurses to be the preferred 
source of information among the research respondents at 
76.7%. Health education material, posters, and brochures 
were the next preferred sources of information among 
the respondents at 24%, while books, television and 
radio, newspaper and magazines, and family members 
were the least preferred sources of information at 11.6%, 
7.8%, 5.4%, and 1.6%, respectively. This finding seems to 
be in contrast with the findings of Nakibuuka et al. [36] 
who found that information from family/relatives was the 
commonest source of information chosen by most of the 
participants. Also, Wafa et al. [37] found that most par-
ticipants preferred encountering a patient with a stroke 
which was mostly a family member as their most pre-
ferred source of information. Although interpersonal 
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contacts and the use of TV/radio have been a good 
means of disseminating medical information, better and 
effective communication between patients and clinicians 
may increase the awareness and knowledge of stroke, 
how to reduce its risk factors, and what timely interven-
tions to take when it occurs [37]. According to most stud-
ies, the main source of information on stroke was gotten 
through mass media, having contact with someone who 
had a stroke, or through school [38].

Association between awareness of stroke risk factors 
and the demographics of participants
There was no significant association between the level of 
awareness of stroke risk factors and participants’ gender, 
marital status, age, educational level, and non-teaching 
staff position. These findings were significant to the extent 
that it shows that the level of awareness of stroke risk fac-
tors cannot be said to be influenced by any of the demo-
graphic variables examined in the current study, though, 
among the participants, females with postgraduate educa-
tion was found to be more likely to be aware of the stroke 
risk factors than their male counterparts. However, the 
research findings by Olorukooba et  al. revealed an asso-
ciation between the educational level and gender in their 
study [39]. Ordinarily, the researchers would have held an 
opinion that the population of the study would have shown 
a strong association between the demographic variables 
and the knowledge of the risk factors of stroke, but the 
current findings from this study have proved otherwise.

Implication of the study
The implication of this study is that the knowledge of the 
risk factors for an ailment will provoke a desire for the 
individual to manage their risks to prevent the event from 
occurring [40, 41]. Generally, public baseline knowledge 
of stroke risk factors is low [42], and this has been one of 
the major findings of this study in the sample population. 
The most effective treatment of stroke is prevention, and 
a major step in stroke prevention is knowledge of the risk 
factors and learning how to reduce them [43]. There is 
strong evidence that modifying the risk factors for stroke 
will greatly reduce the incidence of stroke by as much as 
80%  [44, 45], and so every occurrence of stroke can thus 
be considered as a failure of primary healthcare [46].

Conclusion
Stroke awareness was found to be poor among the 
respondents with the highest risk of stroke despite their 
high literacy level. The female respondents, with a post-
graduate level of education and working as senior non-
teaching staff, were likely to have a better awareness of 
stroke risk factors than their male colleagues. This low-
level awareness might be attributed to the low level of 

awareness creation on the causes and prevention of 
stroke by various governmental and non-governmental 
agencies to this population studied. Also, it might indi-
cate that majority of non-teaching staff do not quest for 
health-related knowledge in their private capacity.

Limitation of study
The major limitation of this study is the number of 
respondents that completed the questionnaire out of the 
200 sampled population.

Recommendation
There is an urgent need to increase stroke awareness 
campaigns in the higher institution of learning especially 
among non-academic staff members. The risk factors of 
stroke should be taught to all individuals whether they 
have the risks or not. This may help them change some of 
their health actions and thus prevent the development of 
stroke. Health regulatory bodies, hospital administrators, 
and unit supervisors/heads should ensure that patient 
education should be emphasized in all clinician-patient 
interaction processes, particularly for patients with risk 
factors for stroke.
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