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Introduction
Stroke is the third commonest cause of death world- wide 

[1,2] and the single largest cause of adult disability. [3] Over 15 
milliom persons suffer a stroke world-wide every year and of 
these, 6million die and 5million are left permanently disabled. 

[4,5] 85% of global deaths from stroke occur in the developing 
countries. [6,7] Hypertension is the single most important risk 
factor for stroke. [8,9] The World Health Organization reports 
that 62% of strokes are related to poor blood pressure control, 

[10] while adequate treatment of hypertension is associated with 
35% to 40% reduction in stroke incidence. [11] Satisfactory 
participation in primary stroke prevention measures and timely 
appropriate response in the event of a stroke depends largely 
on the individual’s knowledge and perception of stroke. 

[5,9,10,12,13] Studies have shown that knowledge about stroke and 
stroke risk factors was poorest among groups at highest risk of 
having a stroke. [12,14,15]. Studies done in Nigeria regarding stroke 
knowledge were among the general public, university students 
and health workers. [16-18] We are not aware of any study done 
in South-south region of Nigeria among hypertensive patients 
enquiring about knowledge of risks factors of stroke and warning 
symptoms of stroke. The purpose of this study was to determine 
the level of awareness of stroke risk factors and warning 
symptoms of stroke among individuals with hypertension.

Methods
This was a cross-sectional study done at the medical out-
patient department in our teaching hospital from June 2015 to 
August 2016. Individuals older than 18 yrs. who volunteered 
a history of been diagnosed hypertensive and are on treatment 
for hypertension and those identified as hypertensive from the 
record files were included in the study. Individuals excluded 
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from the study included any health worker (doctors, nurses, 
pharmacists, laboratory scientists, physiotherapists, record 
staff, etc.), a person who have had a stroke and a person whose 
family member had suffered a stroke. One hundred and forty 
four persons were consecutively sampled for the study.

The questionnaire was prepared especially for this study and 
it was based on a review of the literature of previous studies 
concerning the general public’s knowledge about stroke. 

[12,15,16,19,20] We tested the questionnaire in a pilot study with a 
sample of twenty persons and some changes were made in the 
wording of questions based on the result of the pilot study. Open-
ended questions (by open-ended respondent has to provide the 
answer without any choices) were used to test knowledge of 
stroke and the data was later recoded for analysis in logical 
categories. Socio-demographic characteristics were collected 
including sex, age, ethnicity, religion, educational status, 
occupation/income marital status and to self-report any other 
condition they are treated for. Each participant through a face-
to-face interview was asked the following by the authors and 
four residents in medicine department. 1. To mention the organ 
affected in stroke. 2. To mention any risk factors for stroke. 3. 
To mention any symptoms of stroke. According to our definition 
a participant had good knowledge of stroke if the following are 
meant.1. Mentioning the brain as the organ affected in stroke 
(good knowledge of organ affected) 2. Mention of at least one 
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stroke risk factor (good risk factor knowledge). 3. Mention of 
at least one warning symptom of stroke (good knowledge of 
stroke symptoms). The blood pressure of each participant was 
measured twice, at the outset and the end of the interview and 
the mean blood pressure recorded. We created three groups for 
blood pressure recordings < 130/80 mmHg, 130/80 to 139/89 
mmHg, ≥ 140/90 mmHg. The occupation of the patient was used 
to classify socioeconomic/income status into three categories, 
low, middle, high according to the Nigerian Bureau of Statistics 
guidelines. [21] Consent was sort from participants who gave 
their permission to participate. The study was approved by the 
ethics committee of the hospital.

All statistical analysis was performed using IBM SPSS version 
20 (SPSS Inc, Chicago Illinois). Descriptive statistics of Mean, 
standard deviation, median, interquartile range, for continuous 
variables, while frequency and percentages for categorical 
variables were used to summarize data on socio-demographic 
and other response variables. The student-t- test, Chi-square 
or fisher’s exact test were used to compare groups or asses 
associations between variables. Variables previously shown 
to be associated with stroke awareness were included in the 
Multiple Logistic regression model as independent variables. 

[12,14,15,21-29,30-34] These included; age, gender, educational status, 
income status, living in company (marital status), mean blood 
pressure, to determine predictors of the dependent variables. 
We had three dependent variables; knowing the organ involved 
in a stroke, knowledge of stroke risk factors and knowledge 
of stroke warning symptoms. All test of hypothesis were two 
tailed with a<0.05 level of significance. We had done a pilot 
study which had revealed an estimated population proportion 
of good knowledge of stroke symptom of 0.60. With a desired 
confidence interval width of 0.16, an accuracy of 0.08 at a 95% 
confidence level, 144 hypertensive individuals were needed for 
the study. 

Results
One hundred and forty-four hypertensive patients were 
recruited for the study. 53.5% (77/144) were men, and the mean 
age (SD) of participants was 58.5(8.9) years. 45.1% (65/144) 
had at least primary education, 37.4% (55/144) are of the low 
income category while 71.5% (103/144) were married. 72.2% 
(104/144) of the participants had mean blood pressure on the 
day of assessment of <140/90 mm/Hg [Table 1].

Majority, 56.3% (81/144) did correctly mention the brain as 
the organ affected in stroke while 13.9% (20/144) mentioned 
the heart as the organ affected in stroke. In the multiple logistic 
regression analysis which assessed the effects of the patients 
demographics on knowledge of organ affected in stroke after 
controlling for the effects of other characteristics the following 
were found to be significant predictors. Male gender (0R 14.4, 
95% CI, 4.12 to 50.2, P<0.001) and higher educational level (OR 
14.8, 95% CI, 3.39 to 64.4, P<0.001) were significant for good 
knowledge. Increasing age was a significant predictor of poor 
knowledge of the organ affected in stroke (OR 0.91, 95% CI 
0.86 to 0.98, P=0.01). Increasing blood pressure of patients was 
also a significant predictor of poor knowledge of brain as organ 
affected in stroke (OR 0.08, 95%CI 0.02 to 0.04, P=0.001). 
Income and marital status were not predictive of organ affected 

in stroke [Tables 1 and 2]. 55.8% (82/144) of participant 
mentioned correctly at least one risk factor for stroke. The most 
common identified factor was stress, 41% (59/144) and family 
challenges, 38.2% (55/144) this was followed by hypertension, 
35.4%, (51/144). Increased cholesterol, heart diseases, lack of 
exercises and obesity were not mentioned as risk factors for 
stroke. In the multiple logistic regression analysis, male gender 
(OR 10.7, 95% CI 3.32 to 34.3, P<0.001), higher educational 
level (OR 11.3, 95% CI, 2.88 to 44.6, P<0.001), were found 
to be significant predictors of good knowledge of stroke risk 
factors while increasing age was a significant predictor of a poor 
knowledge of stroke risk factors (OR 0.093, 95% CI 0.88 to 
0.99, P=0.03). Increasing blood pressure was also a predictor of 
poor knowledge of risk factors (OR 0.065, 95%CI 0.014 to 0.30 
P<0.001) [Tables 1 and 2]. 45.1% (64/144) of participants knew 
no symptom of stroke. Weakness of the body, 36.1% (52/144) 
and loss of speech, 28.5% (41/144) were the main symptoms 
mentioned. 16.7% (24/144) of the participants mentioned 
two or more symptom of stroke. Headaches, loss of balance, 
numbness and loss of vision were not mentioned at all as 
symptoms of stroke. In the multiple logistic regression analysis, 
male gender (OR 3.28, 95% CI 1.31 to 8.19, P=0.01), higher 
educational status (OR 5.95, 95% CI 2.03 to 17.4, P=0.001) 
were found to be significantly predictive of knowledge of stroke 
symptoms. With increasing age (OR 0.95, 95%CI 0.89 to 0.99, 
P=0.04), and increasing blood pressure (OR 0.27, 95% CI 0.08 
to O.96, P=0.04) the participants were less likely to recall stroke 
symptoms. There was no statistically significant association 
between patient’s income, marital status and knowledge of 
stroke symptom [Tables 1 and 2].

Table 1: The demographic, clinical characteristics and response of 
144 hypertensive participants.
Variables Mean (S.D), n (%)
Age, years 58.5 (8.9)
Male 77 (53.5%)
Marital status
Married 103 (71.5%)
Single 41 (28.5%)
Educational status
None/ Primary 65 (45.1%)
Secondary/tertiary 79 (54.9%)
Income
Low 55 (37.4%)
Middle 47 (32.0%)
High 42 (28.6%)
Mean blood pressure check on research day
SBP< 130/80 mmHg 52 (35.4%)
SBP 130/80 to 139/89 mmHg 52 (35.4%)
SBP ≥140/90 mmHg 40 (27.2%)
Most mentioned stroke risk factors recalled
Hypertension 51 (35.4%)
Diabetes 32 (22.2%)
Smoking 23 (15.9%)
Alcohol 14 (9.7%)
Stress 59 (41%)
Family challenges 55 (38.2%)
Stroke symptom recalled
Weakness of part of body 52 (36.1%)
Loss of speech 41 (28.5%)
Loss of consciousness 11 (7.6%)
Stroke knowledge summary indicators
Correct answer of brain affected 81 (56.3%)
Good risk factor knowledge 82 (56.9%)
Good symptom knowledge 79 (54.9%)
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Discussion
There have been substantial advances in the treatment of acute 
stroke, but it has been observed that reduction of the burden of 
stroke relies hugely on preventive measures. [35-38] Knowledge of 
stroke risk factors and symptoms would influence compliance 
to preventive measures and ensure prompt action in the event of 
a stroke. It has been suggested that individuals with established 
risk factors for stroke as in this study hypertensive patients are 
more likely aware of stroke and their risk for stroke, [27] however 
other studies suggests that amongst high risk populations stroke 
knowledge, and awareness is very poor. [15,19,28] Majority of 
respondents in our study identified the brain correctly as the 
organ affected in stroke, this finding is similar to a prospective 
study [32] in the UK were about 86% had identified the brain 
correctly, conversely a study from Indian showed a minority 
mentioning the brain as the organ affected in stroke. [39]

Respondents in our study indicated stress eminently as a risk 
factor for stroke which was a similar finding in other earlier 
studies. [25,30,39] There is minimal evidence that stress is a risk 
factor for stroke, [40] although there is a general perception among 
the populace that stress is a major contributor to stroke. 55.8%of 
respondents correctly listed one risk factor for stroke, although 
68% was recorded in another study. [15] Hypertension was the 
most correctly identifiable risk factor for stroke in this study, 
with similar reports in other publication. [15,19,23] This finding 
was observed by Pancioli [15] who reported that respondent 
with particular risk factor for stroke are likely to mention that 
factor as a risk for stroke. Relevant risk factors for stroke such 
as age heart diseases, increased cholesterol, lack of exercise 
and obesity was never mentioned, while diabetes, alcohol and 
smoking was mentioned by a minority in this study this was 
also the findings in other works. [15,23-26] Although other studies 
had contrasting observation. [30,33] The differences in the number 
of identified risk factors in various studies may be explained by 

the design of the questionnaire either as open or closed forms. 
Awareness of risk factors may be underestimated by the open 
formant, were respondents are required to recall these risk 
factors. While the closed formant could lead to overestimation 
were respondents are provided with a list of risk factors to select 
from. Weakness of one side of the body was the commonest 
symptom mentioned in this study. Pandian et al, [34] Kothari et 
al. [14] and others [15,22,24,28] had found weakness of the body as the 
main symptom identified in their studies similar to our finding. 
Our study had shown that increased levels of education are a 
predictor of stroke knowledge. Similar finding of education as 
a significant predictor of stroke knowledge have been found in 
other studies. [15,22-25] Kothari et al. [14] had found no significant 
influence of educational level on knowledge of stroke. Our 
study found that the male sex is a significant predictor of 
stroke knowledge and awareness. This finding is in contrast to 
other studies that found the female gender as more predictive 
of stroke knowledge. [15,22-25] While no effects of gender was 
reported by some other studies. [14,15,19,25,31] Socioeconomic status 
is a strong indicator of health outcomes but our study did not 
show that increasing income is a predictor of stroke knowledge, 
and awareness, contrasting findings have been reported in 
other studies. [15,22-25] Living in company with others has been 
found to be associated with a good knowledge of stroke and 
risk factors. [29] There was no effect of marital status which is a 
form of company on stroke knowledge in our study. Increasing 
age and poor blood pressure control are established risk factors 
for stroke; our study had revealed the worrisome findings that 
these categories of hypertensive patients are less likely to have 
good knowledge of stroke risk factors and warning signs. This 
has been the observation in other studies. [9,12,14,28,32] This study 
had limitations, especially since the survey questionnaire was 
an open-ended type. It was requiring much time for respondents 
to freely recall the options and sometimes explanations made by 
the examiner could influence response. These interviews were 
done by the authors and four assistants and interview variations 

Table 2: Multiple logistic regressions analysis of predictors of stroke knowledge about brain involvement, risk factor and symptom. 
Brian involvement  
OR (95% CI)

Risk factor of stoke 
OR (95% CI)

Symptom of Stroke  
OR (95% CI)

P=value P=value P=value
Age 0.91 (0.86 to 0.98) 0.01 0.93 (0.88 to 0.99) 0.03 0.95 (0.89 t0 0.99) 0.04
Sex
Female 1.00 <0.001 1.00 <0.001 1.00 0.01
Male 14.4 (4.13 to 50.2) 10.7 (3.32 to 34.3) 3.28 (1.31 to 8.19)
Education
No education/Primary 1.00 <0.001 1.00 0.001 1.00 0.001
Secondary/Tertiary 14.8 (3.39 to 64.4) 11.3 (2.88 to 44.6) 5.95 (2.03 to 17.4)

Income
Low 1.00 0.42 1.00 0.76 1.00 0.60
Middle 1.27 (0.29 to 6.71) 1.13 (0.23 to 5.68) 0.76 (0.21 to 2.83)
High income 0.54 (0.12 to 2.4) 0.80 (0.20 to 3.27) 1.36 (0.43 to 4.37)
Marital
Single 1.00 0.96 1.00 0.79 1.00 0.56
Married 1.03 (0.33 to 3.16) 0.86 (0.29 to 2.55) 1.37 (0.52 to 3.33)

BP
< 130 mmHg 1.00 0.001 1.00 <0.001 1.00 0.04
130 to 139 mmHg 0.13 (0.03 to 0.52) 0.15 (0.04 to 0.57) 0.41 (0.15 to 1.13)
> 140 mmHg 0.08 (0.02 to 0.36) 0.065 (0.014 to 0.30) 0.27 (0.08 to 0.96)
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were minimized by ensuring all interviewers had the same 
training.

Conclusion
It is hoped that campaigns targeting specific groups for stroke 
knowledge, may be a most effective method of improving 
awareness amongst hypertensive patients. Hence the older 
hypertensive patients and those with poor blood pressure control 
who are less aware of stroke knowledge should be the focus of 
risk prevention and awareness strategies.
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