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Abstract

Background Stroke is a global public health concern with type 2 diabetes being one of the common risk factors.
Knowledge of stroke risk factors and warning symptoms among type 2 diabetes patients is largely unknown in devel-
oping countries like Ethiopia. The inability to recognize stroke warning symptoms accurately is an important cause of
delay in seeking medical attention. We investigated knowledge of stroke risk factors and warning symptoms among
adults with type 2 diabetes and the factors associated with these variables.

Methods This was an institution-based cross-sectional study. We enrolled 470 adult type 2 diabetes patients using
a systematic random sampling method from four government-managed hospitals in Addis Ababa from 1 to 30
February 2021. The Stroke Recognition Questionnaire was adapted to measure the knowledge of stroke risk factors
and warning symptoms. Sociodemographic characteristics, source of information, and reaction to stroke were also
measured. Data were analyzed using SPSS version 25 and linear regression analysis was used to determine factors
independently associated with knowledge of stroke risk factors and warning symptoms.

Result The mean age of the participants was 50.6 + 12.9 years. The mean score of knowledge of stroke risk factors
and warning symptoms was 67.2% and 63.9%, respectively. Higher educational level (B=2.007,95% Cl=1.101, 2.914,
P<0.001), knowing someone diagnosed with stroke (B=3.328, 95% Cl=2.734,3.922, P<0.001), and living with oth-
ers (B=2.28,95% Cl=1.606, 2.954, P<0.001) were independently associated with knowledge of stroke risk factors.
Younger age (B = — 0.021, 95% Cl=-0.038, 0.005, P=0.01), higher educational level (B=1.873, 95% Cl=1.017, 2.730,
P<0.001), and knowing someone diagnosed with stroke (B=3.64, 95% Cl=3.079, 4.200, P<0.001) were indepen-
dently associated with knowledge of warning symptoms of stroke.

Conclusion The mean score of knowledge of stroke risk factors and warning symptoms was 67.2% and 63.9%,
respectively. Younger age, higher educational level, and living with other people are predictors of better knowledge of
stroke risk factors and warning symptoms in this study. Future educational interventions should target type 2 diabetes
adults with advancing age and the involvement of their family members.
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impairment of cerebral circulation [1]. The burden of
stroke is an enormous public health concern world-
wide. It is a leading cause of mortality and disability,
especially in low-income and middle-income coun-
tries [2]. The Global Burden of Disease Study (GBD)
2019 reported that stroke is the second-leading cause
of death and the third-leading cause of death and dis-
ability combined worldwide [3]. The same source indi-
cates that age-standardized stroke-related death and
disability rates are significantly higher in low-income
countries than in high-income countries. Studies have
shown that sub-Saharan Africa has high age-stand-
ardized stroke incidence and prevalence rates [4] and
higher case fatality [5-7]. In Ethiopia, stroke is among
the top three prevalent cardiovascular diseases (CVD)
and the second leading cause of CVD deaths [8]. The
pooled burden of stroke is 46.42% for hemorrhagic and
51.40% for ischemic stroke in Ethiopia [9]. A prospec-
tive study also reported 57.1% incidence of ischemic
and 34.5% hemorrhagic stroke in Ethiopia [10]. Studies
have shown that about two-thirds of hospitalized stroke
patients in this country have poor treatment outcomes
[11] and 18% die during hospitalization [12].

Studies have documented several risk factors and
symptoms of a stroke. The major modifiable risk factors
of stroke are hypertension, cigarette smoking, diabe-
tes, obesity, poor diet, physical inactivity, heart failure,
arterial fibrillation, excessive alcohol consumption, and
high blood cholesterol [9, 10, 13—19]. The symptoms of
stroke include numbness or weakness on one side of the
body, confusion or trouble speaking or difficulty under-
standing speech, trouble walking or loss of body bal-
ance, trouble seeing, and sudden severe headache [19].
The modifiable risk factors are responsible for 90% of
the global burden of stroke [14, 20] with hypertension
being the major causal risk factor for the incidence and
outcome of stroke [20]. These established risk factors
account for a larger part of stroke both in young and
older adults with some degree of variations [21, 22].

Type 2 diabetes is among the well-established yet
modifiable risk factors of stroke [23, 24]. Individuals
with type 2 diabetes have a 1.5 to 3 times increased
risk of stroke than those without diabetes [25]. A large
meta-analysis study revealed that diabetes is responsi-
ble for 2.27 times increased risk of developing ischemic
stroke and 1.56 times for hemorrhagic stroke [26].
Diabetes is also associated with an increased risk of
stroke recurrence in persons with ischemic stroke [27].
There is a sex disparity in the risk of diabetes-related
stroke, with women having a 2.3 times increased risk
while men have 1.8 times increased risk of stroke [28].
Diabetic patients are also at higher risk of suffering
from hypertension, myocardial infarction, and high
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cholesterol [23] which may further increase their likely
hood of developing stroke.

Knowledge of stroke risk factors and warning symp-
toms is essential for the prevention and treatment of
stroke among high-risk individuals such as those with
type 2 diabetes. Thus, understanding patients’ knowl-
edge of stroke risk factors and symptoms is essential for
designing and implementing interventions that improve
help-seeking behavior and reduce pre-hospital delay
[29-31]. Improving the awareness of stroke risk fac-
tors and the seriousness of symptoms facilitates timely
diagnosis and maximizes therapeutic outcomes. This
is particularly important in settings like Ethiopia where
pre-hospital delay [32] and in-hospital mortality [12] for
stroke are substantially high. However, there is a dearth
of research evidence in Ethiopia concerning the knowl-
edge of stroke risk factors and symptoms among type 2
diabetic patients. Therefore, the purpose of this study
is describing the knowledge of stroke risk factors and
warning symptoms in patients with type 2 diabetes with
emphasis on factors associated with it.

Methods and materials

Design and participants

An institution-based cross-sectional analytic study
was conducted among adults with type 2 diabetes in
four government-managed tertiary hospitals in Addis
Ababa using a proportionally allotted stratified sampling
method from 1 to 30 February 2021. The source popula-
tion was all type II diabetic patients who were on follow-
up at governmental hospitals in Addis Ababa. All type II
diabetes patients attending the diabetic clinic at TikurAn-
bessa, Menelik 11, Zewditu memorial, and Yekatit 12 hos-
pitals were considered as the study population and each
individual with type II DM attending a diabetic clinic in
those selected hospitals during the study period was con-
sidered as a study unit. The study followed the fundamen-
tal principles of research ethics and was approved by the
Institutional Review Board of the College of Health Sci-
ences at Addis Ababa University. Authorities in the study
settings granted permission to conduct the research
and informed consent were obtained from each partici-
pant. A total of 499 sample size was calculated using a
single population proportion formula with the assump-
tion of a 95% confidence interval, 5% margin of error,
and 18.3% proportion of patients with good knowledge
of stroke risk factors in a previous study [33], a design
effect of 2, and 10% non-response rate. The study partici-
pants were enrolled using a systematic sampling method
with patients’ record order in the follow-up appoint-
ment list serving as a sampling frame. Every 5th patient
on the record was enrolled from each hospital with the
first one selected using a lottery method. The inclusion
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criteria were being a type 2 diabetes patient on follow-up
at least for the last 6 months; 18 years or older; and can
communicate in the Amharic language. The exclusion
criteria involved having a confirmed diagnosis of stroke,
critical illness, severe mental illness, and inability to com-
municate independently. The interviewer-administered
questionnaire was completed immediately after the par-
ticipants provided consent.

Sampling procedure

Data collection methods and instrument
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first translated from English to Amharic language and
backward translated to English using two independ-
ent bilingual translators to ensure the accuracy of the
Ambharic version of the questionnaire. The interviewer-
administered questionnaire was pretested on 5% of
the sample size (type 2 diabetes patients) in a hospi-
tal which was not part of the main study settings. The

Governmental hospitals in Addis Ababa (12 hospitals)
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Data were collected using an interviewer-administered
questionnaire. The data was collected by 4 BSc nurses
who were properly trained for three days about the
instrument and ways of approaching the participants
and how to obtain consent before data collection. The
interviewer-administered questionnaire consisted of 5
parts: socio-demographic characteristics, knowledge of
stroke risk factors, knowledge of stroke warning symp-
toms, source of information for stroke, and reaction to
stroke. The interviewer-administered questionnaire was

pretest data were used to evaluate the questionnaire for
clarity and cultural acceptability.

Socio-demographic characteristics such as age,
sex, marital status, income, and education were col-
lected using seven structured items included in the
interviewer-administered questionnaire. The source
of information for stroke was measured using three
structured items in which one item inquired whether
the participant ever heard about a stroke, the sec-
ond item asked those who responded ‘yes’ to the first



Getu et al. BMC Cardiovascular Disorders (2023) 23:21

item from where they got the information, and the
third item asking if the participant had known some-
body diagnosed with stroke. Reaction to stroke was
assessed using a single item with six options such as
calling an ambulance, driving the patient to a reli-
gious leader, giving a drink or food, waiting until
recovery, trying to calm the person, and don’t know
what to do.

The Stroke Recognition Questionnaire (SRQ) was
adapted to measure the knowledge of stroke risk fac-
tors and warning symptoms [19]. The SRQ consists of
10 items for the knowledge of stroke risk factors sub-
scale and 10 items for the knowledge of stroke warn-
ing symptom subscale. In the current study, 2 items
were added to the knowledge of stroke risk factors part,
making it a 12-item subscale. The items in both sub-
scales were dichotomous (Yes/No). For both stroke risk
factors and warning symptoms subscales, knowledge
was scored by the proportion of correctly answered
items. The total scores range from 0 to 100 in both sub-
scales. The Cronbach’s alpha reliability for the stroke
risk factors subscale was 0.70 and that of stroke warn-
ing symptoms was 0.81 in the previous study [19]. The
Cronbach’s alpha in our study was 0.79 for the stroke
risk factors subscale and 0.83 for the stroke warning
symptoms subscale.

Statistical analysis

All data were coded and entered into Epi Data software
version 4.6.0 for cleaning and then exported to SPSS for
Windows software version 25 for analysis. Descriptive
statistics including frequency, percentage, mean and
standard deviations were used to summarize the data.
Linear regression analysis was used to identify factors
independently associated with the outcome (dependent)
variables — knowledge of stroke risk factors and warn-
ing symptoms. The assumption of data normality was
checked using Kolmogorov-Smirnov and Shapiro-Wilk
tests, histograms, and Q-Q plots and confirmed that not
violated. Variance inflation factors (VIF) and tolerance
tests were used to ensure the assumption of multicol-
linearity was met. Multi-categorical independent (pre-
dictor) variables were dummy coded before running the
regression analysis. Simple and multiple linear regres-
sion analyses were used to show the association between
independent and dependent variables. All theoretically
relevant independent variables were entered into the
regression models. Those variables whose P-value<0.25
in simple linear regression were entered into multi-
ple linear regression analysis and statistical signifi-
cance was declared using a 95% confidence interval and
P-value <0.05 (Additional file 1).
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Table 1 Sociodemographic  characteristics of the

participants (N=470)

study

Variable Frequency (n) Percentage (%)
Age in years, Mean £ SD 506 £129
Sex
Male 212 45.1
Female 258 549
Marital ~ status
Single 88 18.7
Married 345 734
Divorced 16 34
Income 21 45
<2250 ETB 206 438
2250-8900 ETB 214 45.5
>8900 ETB 50 10.6
Educational status
Do not read and write 37 79
Read and write 41 8.7
Primary school 73 15.5
Secondary school 137 29.1
College/ University 182 387
Occupation
Government employer 110 234
Merchant 45 9.6
Housewife 92 19.6
Student 5 1.1
Daily laborer 16 34
Farmer 4 09
Retired 41 8.7
Self-employed 127 27
Unemployed 30 6.4
Living situation
Living alone 80 17
Living with others 390 83

SD standard deviation, ETB Ethiopia Birr (currency)

Results

Socio-demographic characteristics

A total of 470 type 2 diabetes patients participated in this
study with a response rate of 94.2%. Table 1 show that
the mean age of the participants was 50.6+12.9 years.
More than half of the participants (54.9%) were female,
the majority of them (83%) lived with others, and most
of them (38.7%) completed college/university education.

Knowledge of stroke risk factors

We have calculated the composite or total score of the
correctly answered items in percent. Accordingly, the
mean score of knowledge of stroke risk factors was
67.2%+17.1%. Table 2 shows the individual risk factors
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Table 2 Stroke risk factors identified by type 2 diabetes patients

Page 5 of 10

Table 3 Stroke warning symptoms identified by type 2 diabetes

(N=470) patients (N=470)
Risk factor Response  Frequency Percent Symptoms Response Frequency Percent
Hypertension Yes 425 90.4 Slurred speech Yes 362 77.0

No 45 9.6 No 108 230
Diabetes Yes 373 794 Numbness on one side of the face  Yes 392 834

No 97 20.7 No 78 16.6
High blood cholesterol Yes 376 80.0 Weakness on one side of the body  Yes 427 909

No 94 20.0 No 43 9.1
Smoking Yes 401 853 Trouble walking Yes 421 89.6

No 69 147 No 49 104
Alcohol Yes 395 84.0 Loss of balance Yes 400 85.1

No 75 159 No 70 14.9
Obesity Yes 410 87.2 Trouble with coordination Yes 433 92.1

No 60 12.7 No 37 7.9
Lack of physical activity Yes 401 853 Confusion Yes 328 69.8

No 69 14.7 No 142 30.2
History of having a heart attack ~ Yes 345 734 Sudden unexplained dizziness Yes 409 87.0

No 125 26.6 No 61 130
Irregular heartbeat Yes 387 823 Double vision Yes 370 787

No 83 17.7 No 100 213
History of neck vein disease Yes 327 69.6 Sudden severe headache Yes 390 83.0

No 143 304 No 80 17.0
Stress Yes 402 85.5

No 68 144
Older age Yes 299 63.6 followed by TV and radio (27.2%). Only 15.7% of the

No 171 364 participants had received information about stroke from

identified by the study participants. Most of the partici-
pants identified hypertension (90.4%), obesity (87.2%),
stress (85.5%), lack of physical activity (85.3%), and
alcohol (84%) as risk factors for stroke.

Knowledge of stroke warning symptoms

We have calculated the composite or total score of the
correctly answered items in percent. Thus, the mean
score of knowledge of stroke warning symptoms was
63.9 & 15.4%. Table 3 shows the individual stroke warn-
ing symptoms identified by the study participants. The
majority of the participants identified trouble in body
coordination (92.1%), followed by sudden unilateral
numbness/weakness of the body (90.9%), trouble walk-
ing (89.6), sudden unexplained dizziness (87.0%), and
loss of balance (85.1%).

Source of stroke information
Figure 1 shows that more than half of the participants
(59.8%) heard about stroke from friends and relatives

health professionals.

Reaction to stroke symptoms

Figure 2 shows the study participant’s reaction when
coming across somebody with stroke symptoms. The
majority of them (86.6%) responded that they would take
the person to the health facility followed by 8.3% try to
calm the person with stroke symptoms.

Factors associated with knowledge of stroke risk factors
Multiple linear regression analysis (Table 4) revealed
that participants who completed college/university edu-
cation had an increased knowledge score of stroke risk
factors by a factor of 2 compared with other educational
categories (B=2.007, 95% CI=1.101, 2.914, P<0.001).
Participants who live with other people had an increased
knowledge score of stroke risk factors by a factor of 2.2
compared with participants who live alone (B=2.28,
95% CI=1.606, 2.954, P<0.001). Participants who
knew someone diagnosed with stroke had an increased
knowledge score of stroke risk factors by a factor of 3.3
compared to those who did not know (B=3.328, 95%
C1=2.734, 3.922, P<0.001).
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Fig. 1 Source of stroke information among type 2 diabetes patients (N=470)
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Fig. 2 Reaction to stroke symptoms among type 2 diabetes patients (N=470)

Factors associated with stroke warning symptoms

The three variables significantly associated with knowl-
edge of stroke warning symptoms were age, college/uni-
versity education, and knowing someone diagnosed with
stroke. Table 5 shows that participants who completed
college/university education had an increased knowledge
score of stroke warning symptoms by a factor of 1.8 com-
pared to those in other educational categories (B=1.873,
95% CI=1.017, 2.730, P<0.001). Likewise, partici-
pants who knew someone diagnosed with stroke had an
increased knowledge score of stroke warning symptoms

by a factor of 3.6 compared to those who did not know
(B=3.64, 95% CI=3.079, 4.200, P<0.001). Finally, for
every-one year increase in age knowledge score of stroke
warning symptom decreases by 2% (B = — 0.021, 95% CI
= — 0.038, 0.005, P=0.01).

Discussion

The focus of this study was to describe knowledge of
stroke risk factors and warning symptoms with special
emphasis on factors associated with it. In this study,
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Table 4 Multiple linear regression analysis of factors associated with knowledge of stroke risk factors among type 2 diabetes patients

(N=470)

Variable B SE of B Adj.p.coff t-test P 95% Cl for B Collinearity statistics
Tolerance VIF

Level of education

Read and write 1.039 0.522 0.091 1.989 0.047 (0.012,2.065) 0.51 1.96

Primary school 0.596 0471 0.067 1.264 0.207 (—033,1.522) 0.38 2.63

Secondary school 1.158 0.456 0.163 2.54 0.011 (0.262,2.054) 0.26 3.87

College/ University 2.007 0461 0.302 4.351 0.000 (1.101,2.914) 0.22 4.56

Living situation

Living with others 228 0.343 0.265 6.645 0.000 (1.606,2.954) 0.66 15

Know someone with a stroke (Yes) 3.328 0.302 0422 11.02 0.000 (2.734,3.922) 0.72 1.39

Table 5 Multiple linear regression analysis of factors associated with knowledge of warning symptoms of stroke among type 2

diabetes patients (N=470)

Variable B SE of B Adj.p.coff t-test P-vale 95% Cl for B Collinearity statistics
Tolerance VIF

Age —0.021 0.008 —0.09 — 2603 0.01 — 0.038, — 0.005 0.87 1.14
Level of education

Read and write 0312 0.494 0.029 0.633 0.527 — 0.658,1.282 051 1.96
Primary school 0.757 0.445 0.089 1.702 0.09 —0.117,1.632 0.38 263
Secondary school 1.236 0431 0.183 2.869 0.004 0.389,2.083 0.26 3.87
College/ University 1.873 0436 0.296 4.297 0.000 1.017,2.730 022 4.56
Know someone diagnosed 3.64 0.285 0.486 12.7 0.000 3.079,4.200 0.72 1.39
with stroke (Yes)

the mean score of knowledge of stroke risk factors was
67.2 + 17.1% and the mean score of knowledge of stroke
warning symptoms was 63.9 £ 15.4%. Higher educational
level, knowing someone diagnosed with stroke, and living
with others were independently associated with knowl-
edge of stroke risk factors. Younger age, higher educa-
tional level, and knowing someone diagnosed with stroke
were independently associated with knowledge of warn-
ing symptoms of a stroke.

The participants in this study achieved a modest mean
score of knowledge of stroke risk factors. The majority of
the participants in our study reported hypertension as a
risk factor for stroke, followed by obesity, stress, smok-
ing, and physical inactivity, which is consistent with pre-
vious studies conducted in Nigeria, Luxemburg, Beirut,
Morocco, and Thailand [34-38]. However, the result of
this study is different from that of a study previously con-
ducted in Bahir Dar in which the majority of the partici-
pants could not identify at least one risk factor of stroke
[33]. This discrepancy may be related to the difference
in the study population and source of information that
could limit access to information. Our study samples are

patients with type 2 diabetes and most of them reported
getting stroke-related information from friends and rela-
tives. Though most of our study samples could identify
stroke risk factors which previous epidemiological stud-
ies have revealed [10, 17, 18], the overall mean score
of knowledge of stroke risk factors is lower compared
to other studies conducted in western countries. This
implies the need to disseminate health information to
improve the knowledge of stroke risk factors among
adults with type 2 diabetes in the study area.

Similar to previous studies conducted in Beirut,
Morocco, and India [36, 37, 39, 40], our findings revealed
that type 2 diabetes patients with higher educational
levels and those who know someone with diagnosed
stroke have better knowledge of stroke risk factors and
warning symptoms. Our study also found that type 2
diabetes patients who live with other people have bet-
ter knowledge of stroke risk factors. These corroborate
with the scientific shreds of evidence that explain peo-
ple with higher educational attainment [41, 42] and who
live within the social network [43, 44] often have bet-
ter knowledge of risk factors and symptoms of chronic
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illnesses. This implies that since they poorly recognize
stroke risk factors and warning symptoms type 2 diabe-
tes patients with lower educational attainment could be
more susceptible to developing stroke and delay in help-
seeking. Corollary, it is essential to pay special attention
to type 2 diabetes patients with low educational levels
and who live alone when designing educational and social
support programs aimed at improving their knowledge of
stroke risk factors.

Our study indicates that the majority of the participants
were able to identify symptoms of stroke such as trou-
ble in body coordination, sudden unilateral body weak-
ness, and trouble walking. unlike that of a previous study
conducted in Bahir Dar [33], The discrepancy between
the present study and the Bahir Dar study findings may
be related to the difference in the geographic location
of the sample and the health care provision that poten-
tially cause variation in access to health information and
health education. But, the results of our study agree with
that of previous studies in which the majority of partici-
pants identified some of the established stroke symptoms
[35, 45, 46]. Nonetheless, our study results indicate the
need to put in place educational interventions to improve
the overall knowledge level of the warning symptoms of
stroke among adults with type 2 diabetes.

Unlike the previous studies that reported the major
source of stroke information as television and radio [35,
39] and health care professionals [38], our study showed
that friends and relatives are the main sources of stroke
information. The discrepancy may be related to the dif-
ference in the study population and setting. Our study
informs the importance of disseminating stroke-related
information not only to type 2 diabetes patients but also
to their family members and friends. This will have a dual
effect in that the information has an important use value
both for the families or relatives and the patients. The
families or relatives can use the information provided
for themselves and at the times relay it to their members
who live with type 2 diabetes. Therefore, the health care
team should consider the involvement of families or rela-
tives when teaching type 2 diabetes patients about stroke
prevention and other self-management issues.

Limitation

The findings of our study are limited to type 2 diabetic
patients attending government-managed hospitals.
These findings may not represent economically better-
off diabetes patients who attend private hospitals for
their follow-up care. The other limitation is related to
the cross-sectional nature of the design which does not
lend itself to determining causal relationships between
variables under investigation. The quantitative nature of
the study using structured questions with fixed response
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options such as ‘yes’ or ‘no’ did not allow us to probe the
reason why the participants hold a particular viewpoint.
Thus, future qualitative study with open-ended questions
is warranted.

Conclusion

The mean score of knowledge of stroke risk factors and
warning symptoms was 67.2% and 63.9%, respectively.
Participants reported hypertension and obesity as the
main stroke risk factors while reporting trouble coordina-
tion and unilateral body weakness as warning symptoms.
Younger age, higher educational level, know someone
diagnosed with stroke, and living with others emerged as
independent predictors of stroke risk factors and warning
symptoms. Therefore, future educational interventions
should target type 2 diabetes adults with advancing age
and the involvement of their family members to improve
knowledge of stroke risk factors and warning symptoms.

Recommendation

For health professionals, it is better if they form a group
of patients with stroke and type 2 DM and discuss stroke
risk factors and warning symptoms during their follow-
up appointments so that they can easily share experi-
ences. And it’s better if they disseminate information
regarding stroke via health education sessions, and post-
ers since this will benefit the community at large. For
researchers to undertake other community-based and
multi-centered studies on stroke risk factors and warn-
ing symptoms which will provide further information.
Finally, it would be beneficial for the community if they
accomplish a higher level of education since education
has an impact on knowledge regarding stroke.

Abbreviations

CVD Cardiovascular disease

BSc Bachelor of Science

GDB Global burden of disease

SPSS Statistical package for social sciences.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512872-022-03031-8.

[ Additional file 1. Supplementary figures and table. }

Acknowledgements
We sincerely thank the type 2 diabetes patients who participated in this study.

Authors’ contribution

RAG, FA, TB and KM conceptualized the study. RAG, MAB, and SGW recruited
the participants and collected and analyzed the data. FA and TB validated
the data collection and analysis. All authors read and approved the final
manuscript.


https://doi.org/10.1186/s12872-022-03031-8
https://doi.org/10.1186/s12872-022-03031-8

Getu et al. BMC Cardiovascular Disorders (2023) 23:21

Funding
The study was funded by Addis Ababa University.

Availability of data and materials

The dataset generated and analyzed during this study is not publicly available
to maintain data security but is available from the corresponding author on
reasonable request.

Declarations

Ethics approval and consent to participate

Ethical approval for this study was obtained from the Institutional Review
Board (IRB) of the College of Health Sciences at Addis Ababa University with

a reference number 40/21/SNM. Permission to conduct the research was
obtained from the authorities in the study settings. Verbal informed consent
was obtained from all study participants before the interview. The verbal
informed consent was accepted and approved by the Institutional Review
Board (IRB) on the behalf of Addis Ababa University and the study was con-
ducted under the Declaration of Helsinki. The confidentiality of the participant
was maintained by not including names or any personal identifiers during
data collection, analysis, and reporting. Participants'right to refuse participa-
tion, not to answer any question they don't want to, or withdraw participation
after enrolling was fully respected.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Department of Nursing, School of Nursing and Midwifery, College of Health
Sciences, Debre Berhan University, Debre Berhan, Ethiopia. >School of Nursing
and Midwifery, College of Health Sciences, Addis Ababa University, Addis
Ababa, Ethiopia. >Department of Public Health, School of Public Health, Col-
lege of Health Sciences, Debre Berhan University, Debre Berhan, Ethiopia.

Received: 4 March 2022 Accepted: 26 December 2022
Published online: 16 January 2023

References

1. Sacco RL, Kasner SE, Broderick JP, Caplan LR, Connors JJ, Culebras A,
Elkind MSV, George MG, Hamdan AD, Higashida RT, et al. An updated
defnition of stroke for the 21st Century: a statement for healthcare
professionals from the American Heart Association/American Stroke
Association. Stroke. 2013:44(7):2064-89.

2. Kim J, Thayabaranathan T, Donnan GA, Howard G, Howard V, Rothwell PM,
Feigin V, Norrving B, Owolabi M, Pandian J, et al. Global stroke statistics
2019. Int J Stroke. 2020;15(8):819-38.

3. Feigin VL, Stark BA, Johnson CO, Roth GA, Bisignano C, Abady GG, Abbasi-
fard M, Abbasi-Kangevari M, Abd-Allah F, AbediV, et al. Global, regional,
and national burden of stroke and its risk factors, 1990-2019: a systematic
analysis for the global burden of Disease Study 2019. Lncet Neurol.
2021;20:795-820.

4. Owolabi MO, Akarolo-Anthony S, Akinyemi R, Arnett D, Gebregziabher
M, Jenkins C, Tiwari H, Arulogun O, Akpalu A, Sarfo FS, et al. The burden
of stroke in africa: a glance at the present and a glimpse into the future.
Cardiovasc J Afr. 2015;26(2 H3Africa Suppl):27-38.

5. Adoukonou T, Kossi O, Mefo PF, Agbetou M, Magne J, Gbaguidi G,
Houinato D, Preux P-M, Lacroix P. Stroke case fatality in sub-saharan Africa:
systematic review and meta-analysis. Int J Stroke. 2021;16(8):902-16.

6.  Akinyemi RO, Ovbiagele B, Adeniji OA, Sarfo FS, Abd-Allah F, Adouk-
onou T, Ogah OS, Naidoo P, Damasceno A, Walker RW, et al. Stroke
in Africa: profile, progress, prospects and priorities. Nat Rev Neurol.
2021;17(10):634-56.

7. Mohammed AS, Degu A, Woldekidan NA, Adem F, Edessa D. In-hospital
mortality and its predictors among stroke patients in sub-saharan Africa:
a systemic review and meta-analysis. SAGE Open Med. 2021;9:1-11.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 9 of 10

Ali S, Misganaw A, Worku A, Destaw Z, Negash L, Bekele A, Briant PS,
Johnson CO, Alam T, Odell C, et al. The burden of cardiovascular diseases
in Ethiopia from 1990 to 2017: evidence from the global burden of
disease study. Int Health. 2021;13(4):318-26.

Abate TW, Zeleke B, Genanew A, Abate BW. The burden of stroke and
modifiable risk factors in Ethiopia: A systemic review and meta-analysis.
PLoS ONE. 2021;16(11):20259244.

Bereda G, Bereda G. The incidence and risk factors Associated with stroke
among patents who atended the Medical Ward of Metu Karl Referral
Hospital, South Western, Ethiopia: a prospectve observatonal study. Int J
Clin Cardiol. 2021;8(5):239.

. Zewudie AZ,Regasa T, Hambisa S, Nureye D, Mamo Y, Aferu T, Feyissa

D, Yosef T. Treatment outcome and its determinants among patients
admitted to Stroke Unit of Jimma University Medical Center. Southwest
Ethiopia Stroke Res Treat. 2020;2020:8817948.

Alene M, Assemie MA, Yismaw L, Ketema DB. Magnitude of risk factors
and in-hospital mortality of stroke in Ethiopia: a systematic review and
meta-analysis. BMC Neurol. 2020;20(309):10.

Kuklina EV, Tong X, George MG, Bansil P. Epidemiology and preven-

tion of stroke: a worldwide perspective. Expert Rev Neurother.
2012;12(2):199-208.

Hill VA, Towfighi A. Modifiable risk factors for stroke and strategies for
stroke prevention. Semin Neurol. 2017;37(3):237-58.

Mulugeta H, Yehuala A, Haile D, Mekonnen N, Dessie G, Kassa GM, Kassa
ZS, Habtewold TD. Magnitude, risk factors and outcomes of stroke at
Debre Markos Referral Hospital, Northwest Ethiopia: a retrospective
observational study. J Neurol Psychiatry Neurosurg. 2020;56:41.

Guzik A, Bushnell C. Stroke epidemiology and risk factor management.
Continuum (Minneap Minn). 2017;23(1):15-39.

Greffie ES, Mitiku T, Getahun S. Risk factors, clinical pattern and outcome
of stroke in a Referral Hospital, Northwest Ethiopia. Clin Med Res.
20154(6):182-8.

Fekadu G, Chelkeba L, Kebede A. Risk factors, clinical presentations and
predictors of stroke among adult patients admitted to stroke unit of
Jimma university medical center, south west Ethiopia: prospective obser-
vational study. Neurology. 2019;19:187.

Ennen KA, Zerwic JJ. Stroke knowledge: how is it impacted by rurla loca-
tion, age, and gender? J Rural Nurs Health Care. 2010;10(1):9-21.
Hankey GJ. Population Impact of potentially modifiable risk factors for
stroke. Stroke. 2020;51(3):719-28.

Aigner A, Grittner U, Rolfs A, Norrving B, Siegerink B, Busch MA. Contribu-
tion of established stroke risk factors to the burden of stroke in young
adults. Stroke. 2017;48(7):1744-51.

Libruder C, Ram A, Hershkovitz Y, Karolinsky D, Tanne D, Bornstein NM,
Zucker . The contribution of potentially modifiable risk factors to acute
ischemic stroke burden-comparing young and older adults. Prev Med.
2022;155:106933.

Chen R, Ovbiagele B, Feng W. Diabetes and stroke: epidemiology,
pathophysiology, pharmaceuticals and outcomes. Am J Med Sci.
2016;351(4):380-6.

Bloomgarden Z, Chilton R. Diabetes and stroke: an important complica-
tion. J Diabetes. 2021;13(3):184-90.

Sander D, Sander K, Poppert H. Stroke in type 2 diabetes. Br J Diabetes
Vascular Dis. 2008;8(5):222-9.

Sarwar N, Gao P, Seshasai SK, Gobin R, Kaptoge S, Angelantonio ED,
Ingelsson E, Lawlor D, Selvin E, Stampfer M, et al. Diabetes mellitus,
fasting blood glucose concentration, and risk of vascular disease:

a collaborative meta-analysis of 102 prospective studies. Lancet.
2010;375(9733):2215-22.

Zhang L, Li X, Wolfe CDA, O'Connell MDL, Wang Y. Diabetes as an inde-
pendent risk factor for Stroke recurrence in ischemic stroke patients: an
updated Meta-analysis. Neuroepidemiology. 2021;55(6):427-35.

Peters SA, Huxley RR, Woodward M. Diabetes as a risk factor for stroke

in women compared with men: a systematic review and meta-analysis
of 64 cohorts, including 775,385 individuals and 12 539 strokes. Lancet.
2014,383(9933):1973-80.

Yoon SS, Heller RF, Levi C, Wiggers J, Fitzgerald PE. Knowledge of stroke
risk factors, warning symptoms, and treatment among an australian
urban population. Stroke. 2001;32(8):1926-30.

Ruiz RG, Fernandez JS, Ruiz RMG, Bermejo MR, Arias AA, Saucedo PdS,
Arroyo RH, Manero AG, Pinto AS, Munoz SN, et al. Response to symptoms



Getu et al. BMC Cardiovascular Disorders

31.

32.

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(2023) 23:21

and prehospital delay in stroke patients. Is it time to reconsider stroke
awareness campaigns? J Stroke Cerebrovasc Dis. 2018;27(3):625-32.
Iversen AB, Blauenfeldt RA, Johnsen SP, Sandal BF, Christensen B,
Andersen G, Christensen MB. Understanding the seriousness of a stroke is
essential for appropriate help-seeking and early arrival at a stroke centre:
a cross-sectional study of stroke patients and their bystanders. Eur Stroke
J.2020;5(4):351-61.

Zewdie A, Debebe F, Kebede S, Azazh S, Laytin A, Pashmforoosh G,
Hassen GW. Prospective assessment of patients with stroke in Tikur
Anbessa Specialised Hospital, Addis Ababa, Ethiopia. Afr J Emerg Med.
2018;8(1):21-4.

Abate AT, Bayu N, Gebremariam T. Hypertensive patients'knowledge

of risk factors and warning signs of stroke at Felege Hiwot Referral
Hospital, Northwest Ethiopia: a cross-sectional study. Neurol Res Int.
2019;2019:8570428.

Arisegi SA, Awosan KJ, Oche MO, Sabir AA, Ibrahim MT. Knowledge and
practices related to stroke prevention among hypertensive and diabetic
patients attending specialist hospital, Sokoto, Nigeria. Pan Afr Med J.
2018,29(63):1-17.

Droste DW, Safo J, Metz RJ, Osada N. Stroke awareness in Luxemburg:
deficit concerning symptoms and risk factors. Clin Med Insights Cardiol.
2014;8(52):9-13.

Khalil HM, Lahoud N. Knowledge of stroke warning signs, risk factors,
and response to stroke among lebanese older adults in Beirut. J Stroke
Cerebrovasc Dis. 2020;29(5):1-9.

Kharbach A, Obtel M, Achbani A, Bouchriti Y, Hassouni K, Lahlou L, Razine
R. Level of knowledge on stroke and associated factors: a cross-sectional
study at Primary Health Care Centers in Morocco. Annals of Global Health.
2020;86(1):83 81 - 13.

Saengsuwan J, Suangpho P, Tiamkao S. Knowledge of stroke risk factors
and warning signs in patients with recurrent stroke or recurrent transient
Ischaemic attack in Thailand. Neurol Res Int. 2017;2017:8215726.
ChangT, Ibrahim S, Ranasinghe HM, Mihirini AHTM, Weerasinghe D,
Vithanage TDP, Banagala C, Arambepola C. Knowledge of stroke, its warn-
ing symptoms, risk factors and treatment among the General Public and
General Practitioners in a south asian Population. J Stroke Cerebrovasc
Dis. 2020;29(5):1-9.

Kurmi S, Mathews E, Kodali PB, Thankappan KR. Awareness of stroke
warning symptoms, risk factors, and response to Acute Stroke in Biswa-
nath District, Assam, India. J Stroke Med. 2020;3(2):88-91.

Tchicaya A, Lorentz N, Demarest S, Beissel J. Persistence of socioeconomic
inequalities in the knowledge of cardiovascular risk factors five years after
coronary angiography. Eur J Cardiovasc Nurs. 2018;17(2):36-147.
Boateng D, Wekesah F, Browne JL, Agyemang C, Agyei-Baffour P, Aikins
Ad-G, Smit HA, Grobbee DE, Klipstein-Grobusch K. Knowledge and
awareness of and perception towards cardiovascular disease risk in
subSaharan Africa: a systematic review. PLoS ONE. 2017;12(12):e0189264.
Henning CHCA, Zarnekow N, Hedtrich J, Stark S, Turk K, Laudes M.
Identification of direct and indirect social network effects in the patho-
physiology of insulin resistance in obese human subjects. PLoS ONE.
2014,9(4):293860.

Kim K, Jung SJ, Baek JM, Yim HW, Jeong H, Kim DJ, Sungha P, Youm Y,

Kim HC. Associations between social network properties and metabolic
syndrome and the mediating effect of physical activity: fndings from

the Cardiovascular and metabolic Diseases Etiology Research Center
(CMERC) cohort. BMJ Open Diabetes Res Care. 2020;8:2001272.

Hickey A, O'Hanlon A, McGee H, Donnellan C, Shelley E, Horgan F, O'Neill
D. Stroke awareness in the general population: knowledge of stroke risk
factors and warning signs in older adults. BMC Geriatr. 2009;9:35.

Sadighi A, Grrody A, Wasko L, Hornak J, Zand R. Recognition of stroke
warning signs and risk factors among Rural Population in Central Penn-
sylvania. J Vasc Interv Neurol. 2018;10(2):4-10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Knowledge of stroke risk factors and warning symptoms among adults with type 2 diabetes in Addis Ababa, Ethiopia, 2021: an institution-Based cross-sectional study
	Abstract 
	Background 
	Methods 
	Result 
	Conclusion 

	Background
	Methods and materials
	Design and participants
	Sampling procedure
	Data collection methods and instrument
	Statistical analysis

	Results
	Socio-demographic characteristics
	Knowledge of stroke risk factors
	Knowledge of stroke warning symptoms
	Source of stroke information
	Reaction to stroke symptoms
	Factors associated with knowledge of stroke risk factors
	Factors associated with stroke warning symptoms

	Discussion
	Limitation
	Conclusion
	Recommendation

	Acknowledgements
	References


