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Abstract

Aims: In this cross-sectional study from Botswana (up-
per middle-income country), the objective was to investi-
gate awareness and knowledge of cardiovascular diseases 
as stroke risk factors, acute stroke treatment and secondary 
prevention among medical doctors.

Methods: Structured, pretested questionnaires reflecting 
recent stroke guidelines were administered to a representa-
tive selection of medical doctors in greater Gaborone. The 
response rate was 60.0% (84/140). Categorical data were 
described using percentages and Chi-square tests. Associa-
tions between knowledge of stroke risk factors, acute stroke 
treatment and secondary prevention and demographic fac-
tors were analyzed using one-way ANOVA.
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Background

Stroke was the second largest cause of death and the third 
largest cause of Disability-Adjusted Life-Years (DALYs) lost while 
cardiovascular diseases were the largest cause of death and the 
second largest cause of DALYs lost globally in 2019 according 
to World Health Organization (WHO) estimates [1]. One study 
reported an increase in DALY from 95.3 million in 1990 to 116.4 
million in 2016 globally [2-3]. The burden of stroke shifted 
from high-income countries (HIC) to low- and middle-income 
countries (LMIC) already in 2010 with 21.5 million DALYs com-
pared to 91.4 million respectively [4]. Globally, the highest age-
standardized incidence of stroke is in Africa [5]. The incidence of 
stroke decreased in most regions from 1990 to 2016 while it in-
creased in East Asia and southern sub-Saharan Africa (SSA) [2]. 
Death rates due to stroke declined for all regions except for SSA 
which did not change [2], resulting in a greater number of years 
of potential life lost [6]. Stroke and cardiovascular diseases 
were sixth and fifth most common cause of deaths respectively 
in Africa in 2019, both showing an increasing trend from eight 
and ninth positions in 2000 respectively, according to WHO es-
timates [1].

Healthcare services providers are integral for an efficient 
and effective healthcare system and their worldwide short-
age (mostly in LMIC) is a barrier to achievement of Millennium 
Development Goals. According to WHO the health workforce 
shortage will reach up to 12.9 million by the year 2035 [7]. Bot-
swana, just like other LMICs has insufficient healthcare profes-
sionals’ workforce, such that the few doctors it has are mostly 
based in urban areas [8]. It has been mentioned that lack of 
knowledge and resources for stroke prevention and treatment 
may explain poor stroke care in Africa [9], eventually increasing 
stroke incidence and DALYs lost in SSA.

Early detection of cardiovascular diseases or stroke risk fac-
tors and stroke symptoms is important to initiate prevention 
and treatment early to reduce morbidities and mortalities. It 
is crucial that health workers as both sources of stroke infor-
mation, counsellors and providers of stroke care management 
are aware of stroke risk factors, stroke treatment and secondary 
prevention if we are to help in reducing the burden of stroke in 
SSA.

Therefore, the objectives of this study were:

To investigate awareness and knowledge of cardiovascular 
diseases as stroke risk factors. 

To investigate awareness and knowledge of acute treatment 
and secondary prevention of stroke/ Transient Ischemic Attack 
(TIA).

To assess whether demographic factors influence awareness 
and knowledge of stroke.

Methods

Study design and setting

The study participants were recruited from Botswana. To 
diversify representation, we sampled medical doctors involved 
in disease diagnostics, treatment, and management, includ-
ing general doctors, family medicine specialists and hospital 
specialists working in public and private healthcare facilities in 
urban and rural areas. Medical doctors whose roles are not di-
rectly involved in the provision of disease prevention, diagno-
sis or management were excluded. Respondents’ demographic 

Results: Overall, 35.7% recognized all 8 stroke risk fac-
tors while 7.1% achieved at least 66.7% on acute stroke treat-
ment and secondary prevention. Awareness of prior Tran-
sient Ischemic Attack (TIA) was highest (96.4%), followed by 
atrial fibrillation (AF, 94.0%), carotid plaque (91.7%), prior 
minor stroke (91.7%), coronary artery diseases (89.3%), hy-
percoagulopathy (89.3%), carotid stenosis (83.3%), and low-
est for obstructive sleep apnea syndrome (44.0%). 

Awareness rates were lowest for time window for throm-
bolytic therapy (15.5%), “if long term warfarin therapy is 
recommended whether or not AF is present in ischemic 
stroke or TIA patients with rheumatic mitral stenosis” and 
for recommended use of Aspirin as suppository in stroke/
TIA patients with AF who are unable to take oral anticoagu-
lants (11.9% each). Primary healthcare had higher aware-
ness rate than secondary healthcare level for “approximate 
percentage of cardiogenic cerebral embolism in all ischemic 
stroke” (37.5% vs 9.1%, p=0.045).

Only 38.1% of doctors were aware of CHA2Ds2VASc (high-
est) and 11.9% for Scandinavian Stroke Scale (SSS) (lowest). 

Conclusion: In summary, the survey results revealed bet-
ter awareness and knowledge of stroke risk factors but low 
awareness and knowledge of acute stroke treatment and 
secondary prevention. The results call for health policymak-
ers and other stakeholders to ensure that healthcare pro-
fessionals get further education on acute stroke treatment 
and secondary prevention if we are to reduce the burden of 
stroke-associated morbidity and mortality.

Highlights of the study

● This is the first study in Africa assessing knowledge 
of cardiovascular diseases as stroke risk factors, and 
acute stroke treatment and secondary prevention 
concurrently among medical doctors.

● Understanding stroke risk factors, acute stroke treat-
ment and secondary prevention is paramount for 
healthcare professionals as counsellors, sources of 
information and managers of stroke.

● Overall, only 35.7% of respondents recognized 100% 
of stroke risk factors, while only 7.1% recognized at 
least 66.7% of acute stroke treatment and secondary 
prevention.

● Demographic factors had no significant influence on 
awareness and knowledge of stroke risk factors. 

● Demographic factors had no significant influence on 
knowledge of acute stroke treatment and secondary 
prevention, while healthcare level influenced aware-
ness.

● Further education or training on acute stroke trea-
ment and secondary prevention is needed.

Keywords: Stroke risk factors; Cardiovascular diseases; Second-
ary prevention; Acute treatment; Thrombolysis; Awareness; 
Knowledge.
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characteristics were presented as follows: Education: bachelor’s 
degree, and master’s degree. Clinical experience: 0-5 years, 5.1-
10 years, and more than 10 years. Age categories: 20-35 years 
and over 35 years. Gender: males and females.  Region: Rural 
and urban. Healthcare level: primary and secondary. Healthcare 
sector: government and private. 

Healthcare level in this context refers to primary healthcare 
and secondary healthcare in a resource-constrained setting. Pri-
mary healthcare refers to first line of healthcare for patients, 
included medical health clinics for outpatients where there are 
medical doctors but cannot admit patients. District Health Man-
agement Team (DHMT) in every district runs all public health 
clinics. Primary healthcare included all six DHMTs in greater 
Gaborone (Kweneng, Kgatleng, Southeast, Gaborone, Lobatse, 
and Ngwaketse). Secondary healthcare refers to where primary 
healthcare refers to, consists of hospital healthcare staff (gen-
eral doctors and some specialists (internal medicine, general 
surgery), nurses, laboratory technicians, etc.), and can admit 
patients. Secondary healthcare included five district hospitals 
(Bamalete Lutheran Hospital, Deborah Retief Memorial Hospi-
tal, Lobatse Athlone Hospital, Thamaga District Hospital, and 
Kanye Seventh-day Adventist Hospital) and one private tertiary 
hospital (Bokamoso hospital). All these are academic institu-
tions for nurses and paramedics, but none of them for doctors 
as the country did not have any by then.

Ethical statement

The study was approved by the Ethics Committee of the 
University of Botswana, Ministry of Health and Wellness in 
Botswana, Health Research and Development Division (ref. no. 
HPDME: 13/18/1) and exempted by the Regional Ethics Com-
mittee, South East, section D (ref. 2017/2169), Norway.

Sampling and recruitment

A purposively sampling technique was employed to recruit 
at least 50% of respondents in each healthcare facility. All study 
sites were formally contacted, and their participation solicited 
using an official letter of invitation with information about the 
study and all ethical approval letters. Eligible respondents in 
each study site were invited, informed about the study and their 
written consent solicited before filling out the questionnaires.

Data collection instrument

The survey instruments were adapted from previous surveys 
[10-12] with some modifications to reflect the recent Ameri-
can Heart Association/American Stroke Association (AHA/ASA) 
guidelines and European Stroke Organization guidelines [13-
14]. The questionnaire instruments were anonymous, pre-
tested, standardized, paper-based, written and administered in 
English, mostly closed-ended in nature, and categorized into 4 
sections (eFigure 1). 

Section 1 included demographic factors. Section 2 included 
awareness rates of six cardiovascular diseases: carotid stenosis, 
carotid plaque, Coronary Artery Diseases (CAD), Atrial Fibrilla-
tion (AF), prior minor stroke, and prior Transient Ischemic Attack 
(TIA), in addition to two other stroke risk factors (hypercoagu-

lopathy and Obstructive Sleep Apnea Syndrome (OSAS)). Each 
correct answer scored 1 point and was considered being aware. 
Each incorrect, unanswered, or unknown answer scored 0 
points and was considered being unaware. The questions gave 
a maximum score of 8 points. We defined awareness as aware-
ness rate of each individual stroke risk factor, while we defined 
knowledge as mean scores of total recognized risk factors out 
of eight. 

Section 3 comprised of 15 questions about acute treatment 
and secondary prevention of stroke. These questions were 
closed-ended with 3-4 multiple-choice answers. Each incor-
rect, unanswered, or unknown answer scored 0 points and was 
considered being unaware, while a correct answer determined 
awareness. The questions gave a maximum score of 15 points. 
We defined awareness as awareness rate of each individual 
question, while we defined knowledge as mean scores of total 
correct answers out of 15 questions.

Section 4 included stroke/ TIA scales; National Institutes 
of Health Stroke Scale (NIHSS), Scandinavian Stroke Scale 
(SSS), CHA2Ds2VASc, and ABCD2 [15-19]. Awareness was con-
sidered as being aware while those who were not aware or did 
not answer were considered unaware. Willingness to use the 
scales was also considered.

Statistical analysis

Continuous and normally distributed variables were ex-
pressed as mean ± Standard Deviation (SD). Categorical data 
were described using frequency and percentages. The total 
number of respondents who filled out and returned the con-
sented questionnaire was considered as the denominator for all 
proportion calculations.

Chi-square tests were used to assess influence of demo-
graphic factors on awareness rates. One-way ANOVA analysis 
(with Bonferroni for Post Hoc test if equal variance assumed, 
otherwise Games-Howell) were performed to test associations 
between knowledge of stroke risk factors, and acute stroke 
treatment and secondary prevention and demographic factors. 
We used Bonferroni correction to adjust for multiple compari-
sons. We considered P-values <0.05 statistically significant. All 
statistical analyses were completed using SPSS 25 statistical 
software (SPSS Inc., Chicago, Illinois, USA).

Results

Participant demographics

A total of 140 questionnaires were physically delivered to 
medical doctors in clinics and hospitals in greater Gaborone, 
Botswana from 20th July to 31st October 2018. Fifty-six re-
spondents (40.0%) were excluded because they did not consent 
or participate for unknown reasons. Eighty-four (84) question-
naires were valid, giving a response rate of 60.0%. Of the 84 
doctors, 49 were males (61.3%), all respondents aged 26–60 
years, with a mean age of 38.2 ± 8.1 years, and 47.6% from pri-
mary healthcare services. More information on demographic 
factors is shown in Table 1.
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Table 1: Demographic factors of respondents.

 N=84

 n (%)

Gender (missing 4)

Male 49 (61.3)

Female 31 (38.8)

Age (years) (missing 16)

20-35 30 (44.1)

>35 38 (55.9)

Region

Rural 58 (69.0)

Urban 26 (31.0)

Education level

Bachelor’s degree 71 (84.5)

Master’s degree 13 (15.5)

Clinical experience (years) (missing 4)

0-5.0 29 (36.3)

5.1-10.0 21 (26.3)

>10.0 30 (37.5)

Sector

Government 74 (88.1)

Private 10 (11.9)

Care level

Primary 40 (47.6)

Secondary 44 (52.4)

Location/ district

Gaborone 12 (14.3)

Kgatleng 9 (10.7)

Southeast 20 (23.8)

Kweneng 16 (19.0)

Ngwaketse 19 (22.6)

Lobatse 8 (9.5)

Awareness of cardiovascular diseases as stroke risk factors.

Awareness rate was highest for prior TIA (96.4%) and lowest 
for OSAS (44.0%) (Table 2). 

Table 2: Awareness of cardiovascular diseases as stroke risk 
factors.

N=84

 n (%)

Atrial fibrillation 79 (94.0)

Coronary artery diseases 75 (89.3)

Prior minor stroke 77 (91.7)

Prior transient ischaemic attack 81 (96.4)

Carotid stenosis 70 (83.3)

Carotid plaque 77 (91.7)

Hypercoagulopathy 75 (89.3)

Obstructive sleep apnea syndrome 37 (44.0)

Awareness of acute stroke treatment and secondary pre-
vention

Awareness rates were highest for “medications recommend-
ed to reduce the risk of recurrent stroke and other cardiovascu-
lar events in patients with non-cardioembolic ischemic stroke/ 
TIA” (76.2%), followed by “time to start anticoagulation therapy 
in ischemic stroke/TIA patients with acute myocardial infarction 
complicated by left ventricular mural thrombus formation iden-
tified by echocardiography or other cardiac imaging techniques” 
(75.0%), and “if postmenopausal hormone therapy is recom-
mended for women with ischemic stroke /TIA” (66.7%) (Table 3).

Awareness rates were lowest for “time window for thrombo-
lytic therapy” (15.5%), “if long term warfarin therapy is recom-
mended whether or not AF is present in ischemic stroke or TIA 
patients with rheumatic mitral stenosis” and “recommendation 
for use of Aspirin alone as suppository for stroke/TIA patients 
with AF who are unable to take oral anticoagulants” (11.9% 
each) (Table 3). 

N=84

 n (%)

1. Ideal goal for target blood pressure level to prevent recurrent 
stroke

19 (22.6)

2. Time recommended to start antihypertensive therapy to pre-
vent recurrent stroke

45 (53.6)

3. Time window for thrombolytic therapy 13 (15.5)

4. Goal for international normalized ratio level for ischemic 
stroke/ transient ischemic attack (TIA) patients with atrial fibrilla-
tion receiving warfarin therapy

49 (58.3)

5. Alternative drug for ischemic stroke/TIA patients with atrial 
fibrillation who are unable to take oral anticoagulants

10 (11.9)

6. What is the approximate percentage of cardiogenic cerebral 
embolism in all ischemic strokes?

19 (22.6)

7. For ischemic stroke/TIA patients with atrial fibrillation, what is 
the recommended first choice medication? 

40 (47.6)

8. For ischemic stroke/TIA with acute myocardial infarction com-
plicated by left ventricular mural thrombus formation identified 
by echocardiography or other cardiac imaging techniques, when 
should we start anticoagulation therapy?

63 (75.0)

9. For ischemic stroke/TIA with acute myocardial infarction com-
plicated by left ventricular mural thrombus formation identified 
by echocardiography or other cardiac imaging techniques, for at 
least how long should the patients be treated with oral antico-
agulation?

40 (47.6)

10. For ischemic stroke or TIA patients with rheumatic mitral ste-
nosis, is long-term Warfarin therapy recommended whether or 
not atrial fibrillation is present? 

10 (11.9)

11. For patients with non-cardioembolic ischemic stroke/ TIA, 
what medications are recommended to reduce the risk of recur-
rent stroke and other cardiovascular events?

64 (76.2)

12. Is Aspirin plus Clopidogrel recommended for routine second-
ary prevention after ischemic stroke/TIA?

28 (33.3)

13. Is postmenopausal hormone therapy recommended for 
women with ischemic stroke /TIA?

56 (66.7)

14. What is the start point for treatment with statin drugs in pa-
tients with stroke or TIA? 

21 (25.0)

15. What is the target goal for treatment with statin drugs in pa-
tients with stroke or TIA? 

32 (38.1)

Table 3: Awareness of acute stroke treatment and secondary 
prevention by demographic factors.
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Awareness of and willingness to use stroke/ TIA scales 

Awareness of stroke/TIA scales were highest for CHA2Ds-
2VASc (38.1%), followed by ABCD2 (36.9%), NIHSS (31.0%), 
and lowest for SSS (11.9%) (eTable 1). Odds of willing to use 
NIHSS while being aware of it was 3.7 times higher than will-
ing to use it while not being aware of it. Odds of willing to use 
CHA2Ds2VASc while being aware of it was 33.5 times higher 
than willing to use it without being aware of it. Odds of willing 
to use ABCD2 while aware of it was 14 times higher than willing 
to use it while unaware of it. Similar findings were observed 
also for those aware of these scales while willing to use them 
than those aware of them without willing to use them. Most 
respondents were willing to use either CHA2Ds2VASc or ABCD2 
(66.7%), followed by NIHSS (61.9%), and the least SSS (53.6%) 
to evaluate neurological deficits or potential stroke/TIA patients 
in their practice. However, the differences were not significant.

Demographic factors influence on awareness of stroke risk 
factors, and acute stroke treatment and secondary prevention

Demographic factors had no significant effect on awareness 
of cardiovascular diseases as stroke risk factors (section 2 in the 

questionnaire, eTable 2), or awareness of/willingness to use 
stroke/TIA scales (section 4 in the questionnaire, eTable 4). In 
section 3 (eTable 3), acute treatment and secondary prevention 
of stroke, primary healthcare level had higher awareness rate 
than secondary healthcare level for “approximate percentage 
of cardiogenic cerebral embolism in all ischemic stroke” (37.5% 
vs 9.1%, p=0.045). 

Demographic factors’ influence on knowledge of stroke risk 
factors, and acute stroke treatment and secondary prevention 

About one-third of healthcare professionals (35.7%) correct-
ly recognized all eight-stroke risk factors, while 1.2% could not 
recognize any (Figure 1). Respondents achieved a mean score 
(SD) of 6.80 ± 1.45. No respondents got all 15 correct answers, 
while only 7.1% got 10 questions correct as the highest score, 
and 4.8% could not recognize any acute stroke treatment and 
secondary stroke prevention question (Figure 2). Respondents 
achieved a mean score (SD) of 6.06 ± 2.41.

Demographic factors had no significant effect on knowledge 
of cardiovascular diseases as stroke risk factors, or acute stroke 
treatment and secondary prevention (eTable 5).

eTable 1: Awareness of and willingness to use stroke /TIA scales among respondents.

Awareness of Not willing to use Willing to use Odds ratio

 N(%) N(%) N(%) p  

NIHSS 0.011 3.7

Yes 26(31.0) 5(15.6) 21(40.4)

No 58(69.0) 27(84.4) 31(59.6)

CHA2Ds2VASc  <0.001 33.5

Yes 32(38.1) 1(3.6) 31(55.4)

No 52(61.9) 27(96.4) 25(44.6)

ABCD2                         <0.001 14

Yes 31(36.9) 2(7.1) 29(51.8)

No 53(63.1) 26(92.9) 27(48.2)

SSS                               0.058 -

Yes 10(11.9) 2(5.1) 8(17.8)

No 74(88.1) 37(94.9) 37(82.2)

 Willing to use Unaware of Aware of   

NIHSS                    0.011 3.7

Yes  52(61.9) 31(53.4) 21(80.8)

No 32(38.1) 27(46.6) 5(19.2)

CHA2Ds2VASc <0.001 33.5

Yes 56(66.7) 25(48.1) 31(96.9)

No 28(33.3) 27(51.9) 1(3.1)

ABCD2 <0.001 14

Yes 56(66.7) 27(50.9) 29(93.5)

No 28(33.3) 26(49.1) 2(6.5)

SSS 0.058 -

Yes 45(53.6) 37(50.00) 8(80.0)

No 39(46.4) 37(50.0) 2(20.0)
P: Fisher's exact, NIHSS: National Institutes of Health Stroke Scale, SSS: Scandinavian Stroke Scale.
Abbreviations: ABCD2= A: age >60 years, B: blood pressure >140/90, C: clinical features of TIA, D: duration of symptoms, 
D: diabetes.
CHA2Ds2VASc= C: congestive heart failure, H: hypertension, A: age >75 years, D: diabetes, S: stroke, TIA or thromboembo-
lism, V: vascular disease, A: age 65-74 years, S: sex category
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eTable 2: Awareness of cardiovascular diseases as stroke risk factors by demographic factors.

GENDER AGE GROUP (years) REGION SECTOR

Male Female 20-35 >35 Urban Rural/ semi-urban Government Private

n=49 n=31 n=30 n=38 n=26 n=58 n=74 n=10

 % % p % % p % % p % % p

Atrial fibrillation 93.9 93.5 0.992 93.3 94.7 0.967 88.5 96.6 0.801 95.9 80.0 0.721

Coronary artery diseases 87.8 93.5 0.851 90.0 86.8 0.923 92.3 87.9 0.890 89.2 90.0 0.986

Prior minor stroke 89.8 93.5 0.904 100.0 84.2 0.634 88.5 93.1 0.884 90.5 100.0 0.839

Prior TIA 95.9 96.8 0.979 96.7 94.7 0.955 96.2 96.6 0.990 97.3 90.0 0.874

Carotid stenosis 81.6 87.1 0.855 86.7 86.8 0.996 80.8 84.5 0.903 83.8 80.0 0.930

Carotid plaque 89.8 96.8 0.824 96.7 89.5 0.829 88.5 93.1 0.884 91.9 90.0 0.967

Other 

Hypercoagulopathy 87.8 90.3 0.933 90.0 89.5 0.987 92.3 87.9 0.890 89.2 90.0 0.986

Obstructive sleep apnea syndrome 53.1 32.3 0.323 30.0 52.6 0.304 50.0 41.4 0.702 45.9 30.0 0.586

TIA: transient ischemic attack           

CARE LEVEL EXPERIENCE  (years)

Primary Secondary 0-5.0 5.1-10 >10

n=40 n=44 n=29 n=21 n=30

  %  % p  %  %  % p

Atrial fibrillation 90.0 97.7 0.796 96.6 90.5 93.3 0.988

Coronary artery diseases 92.5 86.4 0.834 89.7 90.5 86.7 0.994

Prior minor stroke 87.5 95.5 0.788 96.6 90.5 86.7 0.961

Prior TIA 95.0 97.7 0.928 100.0 90.5 96.7 0.971

Carotid stenosis 72.5 93.2 0.461 89.7 81.0 80.0 0.954

Carotid plaque 87.5 95.5 0.788 96.6 90.5 90.0 0.980

Other 

Hypercoagulopathy 90.0 88.6 0.963 89.7 90.5 86.7 0.994

Obstructive sleep apnea syndrome 47.5 40.9 0.748 31.0 57.1 50.0 0.570

 TIA: transient ischemic attack      

EDUCATION LOCATION

Degree Masters Gaborone Kgatleng Southeast Kweneng Ngwaketse Lobatse

n=71 n=13 n=12 n=9 n=20 n=16 n=19 n=8

 % % p % % % % % % p

Atrial fibrillation 94.4 92.3 0.960 83.3 100.0 95.0 93.8 100.0 87.5 0.999

Coronary artery diseases 90.1 84.6 0.890 91.7 66.7 85.0 93.8 94.7 100.0 0.995

Prior minor stroke 91.5 92.3 0.985 83.3 100.0 90.0 93.8 94.7 87.5 0.999

Prior TIA 97.2 92.3 0.907 91.7 88.9 95.0 100.0 100.0 100.0 0.999

Carotid stenosis 83.1 84.6 0.969 58.3 100.0 85.0 81.3 84.2 100.0 0.977

Carotid plaque 93.0 84.6 0.836 75.0 100.0 90.0 87.5 100.0 100.0 0.997

Other 

Hypercoagulopathy 88.7 92.3 0.930 91.7 66.7 95.0 87.5 94.7 87.5 0.996

Obstructive sleep apnea 
syndrome

42.3 53.8 0.695 41.7 44.4 35.0 25.0 57.9 75.0 0.841

TIA: transient ischemic attack         
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eTable 3: Awareness of acute stroke treatment and secondary prevention by demographic factors.

Gender Age group (years) Region

Male Female 20-35 >35 Urban Rural/ semi-urban

N=49 N=31  N=30 N=38  N=26 N=58  

 % % p % % p % % p

1. Ideal goal for target BP level to prevent recurrent stroke 20.4 29.0 0.592 26.7 26.3 0.984 19.2 24.1 0.752

2. Time recommended to start antihypertensive therapy to 
prevent recurrent stroke

55.1 48.4 0.774 40.0 63.2 0.348 53.8 53.4 0.987

3. Time window for thrombolytic therapy 16.3 16.1 0.988 10.0 21.1 0.410 11.5 17.2 0.611

4. Goal for INR level for ischemic stroke/TIA patients with atrial 
fibrillation receiving warfarin therapy

57.1 61.3 0.868 70.0 55.3 0.589 42.3 65.5 0.341

5. Alternative drug for ischemic stroke/TIA patients with atrial 
fibrillation who are unable to take oral anticoagulants

8.2 19.4 0.342 13.3 7.9 0.626 11.5 12.1 0.963

6. What is the approximate percentage of cardiogenic cerebral 
embolism in all ischemic strokes?

16.3 35.5 0.238 30.0 18.4 0.493 15.4 25.9 0.487

7. For ischemic stroke/TIA patients with atrial fibrillation, what 
is the recommended first choice medication?

44.9 54.8 0.664 53.3 47.4 0.808 53.8 44.8 0.700

8. For ischemic stroke/TIA with acute myocardial infarction 
complicated by left ventricular mural thrombus formation 
identified by echocardiography or other cardiac imaging tech-
niques, when should we start anticoagulation therapy?

71.4 80.6 0.745 63.3 81.6 0.534 73.1 75.9 0.923

9. For ischemic stroke/TIA with acute myocardial infarction 
complicated by left ventricular mural thrombus formation 
identified by echocardiography or other cardiac imaging tech-
niques, for at least how long should the patients be treated 
with oral anticoagulation?

38.8 61.3 0.324 50.0 47.4 0.913 34.6 53.4 0.393

10. For ischemic stroke or TIA patients with rheumatic mitral 
stenosis, is long-term Warfarin therapy whether or not atrial 
fibrillation is present? 

12.2 12.9 0.954 10.0 10.5 0.962 7.7 13.8 0.574

11. For patients with non-cardioembolic ischemic stroke/ TIA, 
what medications are recommended to reduce the risk of 
recurrent stroke and other cardiovascular events? 

71.4 83.9 0.663 80.0 71.1 0.766 69.2 79.3 0.726

12. Is Aspirin plus Clopidogrel recommended for routine sec-
ondary prevention after ischemic stroke/ TIA? 

38.8 22.6 0.364 36.7 34.2 0.905 26.9 36.2 0.620

13. Is postmenopausal hormone therapy recommended for 
women with ischemic stroke /TIA? 

73.5 54.8 0.472 73.3 63.2 0.721 57.7 70.7 0.627

14. What is the start point for treatment with statin drugs in 
patients with stroke or TIA? 

30.6 19.4 0.485 30.0 23.7 0.724 30.8 22.4 0.626

15. What is the target goal for treatment with statin drugs in 
patients with stroke or TIA?

42.9 32.3 0.593 40.0 36.8 0.883 38.5 37.9 0.979

TIA: transient ischemic attack,  BP: blood pressure,  INR: international normalized ratio,  AF: atrial fibrillation

Sector Care level Clinical experience (years)

Government Private Primary Secondary 0-5.0 5.1-10.0 >10

N=74 N=10  N=40 N=44  N=29 N=21 N=30  

 % % p  %  % p % % % p

1. Ideal goal for target BP level to prevent recurrent stroke 23.0 20.0 0.893 25.0 20.5 0.756 24.1 23.8 23.3 0.999

2. Time recommended to start antihypertensive therapy 
to prevent recurrent stroke

54.1 50.0 0.906 55.0 52.3 0.904 41.4 66.7 56.7 0.677

3. Time window for thrombolytic therapy 16.2 10.0 0.718 17.5 13.6 0.751 17.2 14.3 13.3 0.962

4. Goal for INR level for ischemic stroke/TIA patients with 
AF receiving warfarin therapy

60.8 40.0 0.538 55.0 61.4 0.787 72.4 71.4 40.0 0.418

5. Alternative drug for ischemic stroke/TIA patients with 
AF who are unable to take oral anticoagulants

12.2 10.0 0.892 10.0 13.6 0.731 24.1 0 10.0 0.151
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6. What is the approximate percentage of cardiogenic 
cerebral embolism in all ischemic strokes

24.3 10.0 0.465 37.5 9.1 0.045 24.1 28.6 16.7 0.807

7. For ischemic stroke/TIA patients with atrial fibrillation, 
what is the recommended first choice medication? 

45.9 60.0 0.685 35.0 59.1 0.252 69.0 23.8 46.7 0.244

8. For ischemic stroke/TIA with acute myocardial infarc-
tion complicated by left ventricular mural thrombus 
formation identified by echocardiography or other cardiac 
imaging techniques, when should we start anticoagulation 
therapy? 

75.7 70.0 0.889 72.5 77.3 0.858 75.9 76.2 73.3 0.996

9. For ischemic stroke/TIA with acute myocardial infarc-
tion complicated by left ventricular mural thrombus 
formation identified by echocardiography or other cardiac 
imaging techniques, for at least how long should the 
patients be treated with oral anticoagulation? 

48.6 40.0 0.785 47.5 47.7 0.991 51.7 47.6 43.3 0.947

10. For ischemic stroke or TIA patients with rheumatic 
mitral stenosis, is long-term Warfarin therapy whether or 
not atrial fibrillation is present? 

13.5 0 0.261 15.0 9.1 0.579 10.3 14.3 13.3 0.955

11. For patients with non-cardioembolic ischemic stroke/ 
TIA, what medications are recommended to reduce the 
risk of recurrent stroke and other cardiovascular events? 

79.7 50.0 0.437 67.5 84.1 0.537 79.3 76.2 73.3 0.983

12. Is Aspirin plus Clopidogrel recommended for routine 
secondary prevention after ischemic stroke/ TIA? 

33.8 30.0 0.888 30.0 36.4 0.720 44.8 33.3 26.7 0.706

13. Is postmenopausal hormone therapy recommended 
for women with ischemic stroke /TIA? 

68.9 50.0 0.606 57.5 75.0 0.486 69.0 66.7 66.7 0.996

14. What is the start point for treatment with statin drugs 
in patients with stroke or TIA? 

27.0 10.0 0.402 27.5 22.7 0.758 20.7 38.1 23.3 0.705

15. What is the target goal for treatment with statin drugs 
in patients with stroke or TIA? 

40.5 20.0 0.431 32.5 43.2 0.573 51.7 42.9 26.7 0.534

TIA: transient ischemic attack,  BP: blood pressure,  INR: international normalized ratio,  AF: atrial fibrillation, LDL: low density lipoprotein

Education District

Degree Masters Gaborone Kgatleng Southeast Kweneng Ngwaketse Lobatse

N=71 N=13  N=12 N=9 N=20 N=16 N=19 N=8  

 % % p % % % % % % p

1. Ideal goal for target BP level to prevent recurrent 
stroke

23.9 15.4 0.650 25.0 11.1 25.0 31.3 21.1 12.5 0.973

2. Time recommended to start antihypertensive therapy 
to prevent recurrent stroke

50.7 69.2 0.574 66.7 33.3 70.0 43.8 52.6 37.5 0.922

3. Time window for thrombolytic therapy 14.3 0 0.140 0 0 5.0 31.3 26.3 25.0 0.317

4. Goal for INR level for ischemic stroke/TIA patients 
with AF receiving warfarin therapy

62.0 38.5 0.435 50.0 88.9 60.0 56.3 63.2 25.0 0.881

5. Alternative drug for ischemic stroke/TIA patients with 
AF 

14.1 0 0.195 16.7 0 15.0 0 21.1 12.5 0.604

6. What is the approximate percentage of cardiogenic 
cerebral embolism in all ischemic strokes

23.9 15.4 0.650 25.0 22.2 15.0 12.5 47.4  0 0.512

7. For ischemic stroke/TIA patients with atrial fibrillation, 
what is the recommended first choice medication?

49.3 38.5 0.701 41.7 55.6 40.0 68.8 31.6 62.5 0.898

8. For ischemic stroke/TIA with acute myocardial infarc-
tion complicated by left ventricular mural thrombus for-
mation identified by echocardiography or other cardiac 
imaging techniques, when should we start anticoagula-
tion therapy?

73.2 84.6 0.764 58.3 55.6 75.0 75.0 89.5 87.5 0.975

9. For ischemic stroke/TIA with acute myocardial infarc-
tion complicated by left ventricular mural thrombus 
formation identified by echocardiography or other 
cardiac imaging techniques, for at least how long should 
the patients be treated with oral anticoagulation?

45.1 61.5 0.596 33.3 33.3 50.0 62.5 57.9 25.0 0.899
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10. For ischemic stroke or TIA patients with rheumatic 
mitral stenosis, is long-term Warfarin therapy whether 
or not atrial fibrillation is present? 

11.3 15.4 0.791 16.7 22.2 5.0 0 26.3 0.0 0.437

11. For patients with non-cardioembolic ischemic stroke/ 
TIA, what medications are recommended to reduce the 
risk of recurrent stroke and other cardiovascular events?

77.5 69.2 0.822 75.0 100.0 65.0 75.0 78.9 75.0 0.993

12. Is Aspirin plus Clopidogrel recommended for routine 
secondary prevention after ischemic stroke/ TIA? 

36.6 15.4 0.325 16.7d 44.4 35.0 31.3 36.8 37.5 0.972

13. Is postmenopausal hormone therapy recommended 
for women with ischemic stroke /TIA? 

64.8 76.9 0.735 50.0 77.8 65.0 75.0 68.4 62.5 0.994

14. What is the start point for treatment with statin 
drugs in patients with stroke or TIA?

26.8 15.4 0.560 33.3 33.3 5.0 25.0 26.3 50.0 0.610

15. What is the target goal for treatment with statin 
drugs in patients with stroke or TIA? 

39.4 30.8 0.731 41.7 33.3 35.0 37.5 36.8 50.0 0.999

TIA: transient ischemic attack, LDL: low density lipoprotein, BP: blood pressure, AF: atrial fibrillation

eTable 4: Awareness of and willingness to use stroke/TIA scales by demographic factors for doctors.

Gender Age group (years) Region Sector

Male Female 20-35 >35 Urban Rural/ semi-urban Government Private

N=49 N=31 N=30 N=38 N=26 N=58 N=74 N=10

 % % p % % p % % p % % p

AWARENESS

NIHSS 30.6 29.0 0.929 30.0 26.3 0.841 38.5 27.6 0.570 27.0 60.0 0.289

SSS 12.2 12.9 0.954 10.0 10.5 0.962 19.2 8.6 0.386 12.2 10.0 0.892

CHA2Ds2VASc 38.8 35.5 0.868 43.3 31.6 0.577 30.8 41.4 0.596 40.5 20.0 0.431

ABCD2 40.8 32.3 0.662 23.3 44.7 0.282 42.3 34.5 0.705 37.8 30.0 0.777

WILLINGNESS

NIHSS 63.3 58.1 0.837 63.3 57.9 0.840 57.7 63.8 0.815 64.9 40.0 0.470

SSS 57.1 45.2 0.605 50.0 52.6 0.915 50.0 55.2 0.831 58.1 20.0 0.196

CHA2Ds2VASc 65.3 67.7 0.927 66.7 63.2 0.900 53.8 72.4 0.483 71.6 30.0 0.217

ABCD2 71.4 58.1 0.608 60.0 68.4 0.761 57.7 70.7 0.627 71.6 30.0 0.217

Care level Clinical experience (years)

Primary Secondary 0-5 5.1-10 >10

N=40 N=44 N=29 N=21 N=30

  %  % p  %  %  % p

AWARENESS

NIHSS 22.5 38.6 0.341 37.9 28.6 26.7 0.852

SSS 12.5 11.4 0.915 13.8 14.3 10.0 0.939

CHA2Ds2VASc 30.0 45.5 0.413 51.7 33.3 30.0 0.619

ABCD2 32.5 40.9 0.653 34.5 47.6 33.3 0.834

WILLINGNESS

NIHSS 60.0 63.6 0.881 72.4 52.4 56.7 0.791

SSS 55.0 52.3 0.904 65.5 42.9 50.0 0.728

CHA2Ds2VASc 57.5 75.0 0.486 75.9 57.1 63.3 0.840

ABCD2 65.0 68.2 0.900 75.9 47.6 70.0 0.651
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Education District

Bachelor’s degree Master’s degree Gaborone Kgatleng Southeast Kweneng Ngwaketse Lobatse

N=71 N=13 N=12 N=9 N=20 N=16 N=19 N=8

 % % p % % % % % % p

AWARENESS

NIHSS 26.8 53.8 0.313 41.7 22.2 25.0 37.5 36.8 12.5 0.938

SSS 9.9 23.1 0.438 33.3 0.0 0.0 6.3 26.3 0.0 0.225

CHA2Ds2VASc 35.2 53.8 0.511 16.7 55.6 30.0 50.0 36.8 50.0 0.865

ABCD2 32.4 61.6 0.315 25.0 0.0 45.0 50.0 31.6 62.5 0.456

WILLINGNESS

NIHSS 64.8 46.2 0.557 50.0 55.6 55.0 68.8 68.4 75.0 0.993

SSS 56.3 38.5 0.542 41.7 44.4 50.0 56.3 57.9 75.0 0.988

CHA2Ds2VASc 69.0 53.8 0.650 41.7 77.8 65.0 75.0 68.4 75.0 0.971

ABCD2 69.0 53.8 0.650 50.0 55.6 70.0 68.8 73.7 75.0 0.992

eTable 5: ANOVA analysis-Mean scores of knowledge of cardiovascular diseases, and acute stroke treatment and 
secondary prevention.

Cardiovascular diseases    as stroke risk factors Acute stroke treatment and secondary prevention

 Mean (95% CI) Mean (95% CI)

GENDER

Male 6.80 (6.39-7.20) 5.98 (5.27-6.68)

Female 6.84 (6.26-7.42) 6.32 (5.51-7.14)

p 0.944 0.530

AGE GROUP (years)

20-35 6.83 (6.37-7.29) 6.27 (5.39-7.14)

 >35 6.79 (6.24-7.34) 6.08 (5.36-6.79)

p 0.695 0.734

REGION

Rural/semi-urban 6.81 (6.45-7.17) 6.33 (5.71-6.95)

Urban 6.77 (6.11-7.43) 5.46 (4.47-6.45)

p 0.712 0.129

EDUCATION LEVEL

Bachelor’s degree 6.80 (6.50-7.11) 6.17 (5.59-6.75)

Master’s degree 6.77 (5.41-8.12) 5.46 (4.21-6.71)

p 0.472 0.334

CLINICAL EXPERIENCE (YEARS)

0-5.0 6.90 (6.51-7.28) 6.76 (5.97-7.54)

5.1-10.0 6.81 (6.10-7.52) 6.24 (5.03-7.45)

>10 6.70 (6.03-7.37) 5.53 (4.66-6.41)

p 0.958 0.137

SECTOR

Government 6.84 (6.51-7.17) 6.24 (5.69-6.80)

Private 6.50 (5.27-7.73) 4.70 (3.15-6.25)

p 0.411 0.057

CARE LEVEL

Primary 6.63 (6.07-7.18) 5.85 (4.99-6.71)

Secondary 6.95 (6.61-7.29) 6.25 (5.60-6.90)

p 0.562 0.451
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LOCATION

Gaborone 6.17 (4.93-7.40) 5.50 (3.59-7.41)

Kgatleng 6.67 (5.73-7.61) 6.11 (4.81-7.41)

Southeast 6.70 (5.88-7.52) 5.65 (4.28-7.02)

Kweneng 6.63 (5.95-7.30) 6.25 (5.27-7.23)

Ngwaketse 7.26 (6.84-7.68) 6.84 (5.77-7.91)

Lobatse 7.36 (6.20-8.55) 5.63 (3.68-7.57)

p 0.184 0.622

CI: confidence interval   

Discussion

Our study adds to the little literature on awareness of stroke 
risk factors, and acute stroke treatment and secondary preven-
tion that focused on either doctors [10], doctors and nurses [11] 
or hospital workers [12]. One third of respondents recognized 
all eight-stroke risk factors while only 7.1% scored 10 or more 
out of 15 on acute stroke treatment and secondary prevention. 
Highest awareness rate for stroke scales was for CHA2Ds2VASc 
(38.1%). Except for healthcare level that influenced awareness 
for “approximate percentage of cardiogenic cerebral embo-
lism in all ischemic stroke” with primary better than secondary 
healthcare, other demographic factors had no influence. 

Cardiovascular diseases as stroke risk factors

Awareness was highest for prior TIA (96.4%), AF (94.0%), 
prior minor stroke or carotid plaque (91.7%), hypercoagulopa-
thy or CAD (89.3%), and carotid stenosis (83.3%). This compares 
well to a Chinese study by Chen et al [10]. They did not include 
hypercoagulopathy and OSAS as risk factors in their study. 
Awareness of AF and CAD in our study was 94.0% and 89.3% 
respectively. This contrasts with a Nigerian study by Akinyemi 
et al [12] that showed a 39.7% awareness rate of heart diseases 
among hospital workers even though they had fewer cardiovas-
cular diseases as risk factors in their study. Demographic factors 
had no significant effect on awareness and knowledge of car-
diovascular diseases as risk factors. Chen et al [10] found that 
gender influenced awareness of CAD; region (rural and urban 
areas) influenced awareness of AF, carotid stenosis, and prior 
minor stroke; and education influenced awareness of prior TIA 
and carotid plaque. These discrepancies can be explained by 
differences in study population.

Acute stroke treatment and secondary prevention

Only 15.5% of respondents were aware of the recommended 
4.5 hours’ time window for intravenous thrombolytic therapy of 
acute ischemic stroke, which compares to the Chinese studies 
by Chen et al (14.4%) [10] and Yang et al (19.8%) [11]. A system-
atic review from 2013 revealed that thrombolytic therapy for 
acute ischemic stroke was available in 19% of LMICs compared 
to at least 50% in HICs because of healthcare professionals’ bar-
riers (lack of workforce and stroke knowledge) [9,20]. Although 
these numbers may have improved in recent years, there is 
still reason to assume there is a big gap between LMICs and 
HICs. Therefore, it is of paramount importance for healthcare 
professionals to be aware of this time window, identify stroke 
symptoms immediately and rapidly transfer stroke patients to a 
qualified hospital to reduce pre-hospital delay. 

One-fifth of respondents (22.6%) were aware of the target 
blood pressure level for recurrent stroke prevention. This con-
trasts with the Chinese studies that showed awareness rates of 

around 50% [10,11]. Also, the awareness rate for combined hy-
pertension preventive measures was much lower in our study 
(10.7%), than in the study by Yang et al (50%) [11]. Treatment 
with blood pressure medications is cost-effective for preven-
tion of stroke [21-23]. One third of the respondents in our study 
were aware of the recommendation to avoid dual antiplatelet 
therapy with Aspirin plus Clopidogrel as routine secondary pre-
vention, compared to 40.5% in the study by Chen et al [10]. Only 
11.9% of respondents were aware of the recommendation for 
use of Aspirin alone as suppository for stroke/TIA in AF patients 
unable to take oral anticoagulants, in contrast to the study by 
Chen et al [10] that found 26.4%. Also, awareness for target 
range of INR in cardioembolic ischemic stroke patients receiving 
warfarin therapy was lower in our study than in Chen’s (58.3% 
vs 78.9%). Atrial fibrillation increases the risk of stroke up to 
five-fold, due to increased risk of thrombotic events leading to 
ischemic stroke [24]. Antithrombotic therapy with antiplatelet 
drugs reduces the risk by 20%, compared to 60% by vitamin K 
antagonists and novel oral anticoagulants [25]. 

Higher awareness rates were found in our study compared 
to the Chinese studies for hormone replacement therapy in 
postmenopausal women with ischemic stroke/ TIA (66.7% vs 
46.8%) [10], warfarin therapy for prevention of recurrent stroke 
in patients with AF (47.6% vs 38.7%) [11], and target goal for 
statin treatment (38.1% vs 8.2%) [11]. About half of respond-
ents (53.6%) were aware of the time recommended to start an-
tihypertensive therapy, like findings by Chen et al (58.2%) [10]. 
Discrepancies in findings between studies maybe explained by 
differences in study population (time and country of study, edu-
cational levels, age, gender distribution, stroke care resources 
availability, and type of patients’ exposure in practice).

We found that primary healthcare had better awareness rate 
than secondary healthcare level for percentage of cardiogenic 
cerebral embolism in ischemic stroke. This could be attributed 
to lack of neurologists and stroke physicians in the country. 
Therefore, those in the primary healthcare do most of the man-
agement of stroke patients. Other demographics factors were 
not associated with awareness of acute stroke treatment and 
secondary prevention. Neither did demographic factors have 
influence on knowledge. This contrasts the study by Yang et al 
[11] who found that education level and profession significantly 
influenced knowledge among doctors. This can be attributed to 
differences in study population.

Stroke and TIA scales

Thirty eight percent of physicians were aware of CHA2Ds-
2VASc score, while 67% indicated they would use it to evaluate 
stroke risk in patients with AF in their practice. Thirty seven per-
cent of the physicians were aware of ABCD2, while 67% indicat-
ed they would use it to evaluate potential TIA patients in their 
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practice. This contrasts the Chinese study by Chen et al [10], 
which demonstrated a higher percentage of doctors (46.9%) 
who were aware of the ABCD scale (ABCD2 was not in use by 
then), while fewer (18.9%) would use it to evaluate potential 
TIA patients. One third of physicians were aware of the NIHSS 
score, while 61.9% would use it to evaluate the neurological 
deficits of stroke/TIA patients. The awareness of NIHSS is in line 
with the study by Chen et al [10] even though the willingness 
to use it was lower (45.4%). Only 11.9% were aware of the SSS 
score, while 53.6% would use it. This contrasts with the same 
Chinese study [10], where 20.0% of physicians were aware of it. 
Demographic factors had no significant influence on awareness 
of or willingness to use stroke/ TIA scales in our study. Chen et al 
[10] found that education significantly influenced awareness of 
NIHSS and ABCD scales, and willingness to use the ABCD scale, 
while clinical experience influenced awareness of SSS, and re-
gion influenced awareness of NIHSS. 

Studies assessing public knowledge of stroke in LMICs by 
Ching et al in Malaysia [26], Nakibuuka et al and Kaddumukasa 
et al in Uganda [27,28], and Hertz et al in Tanzania [29] demon-
strated adequate knowledge for appropriate reaction to stroke. 
Poor knowledge and awareness of acute stroke treatment and 
prevention among medical doctors is worrisome considering 
that patients or public would take the appropriate action when 
they get stroke but get inappropriate medical assistance on ar-
rival at the hospital, which can result in severe irreversible con-
sequences. This poor knowledge among healthcare profession-
als could be contributed by inadequate medical facilities, lack 
of stroke care protocol, limited staff numbers, inadequate staff 
development opportunities, lack of health professionals, poor 
collaboration, limited knowledge of stroke care interventions, 
and lack of political will on national health policies as described 
by Baatiema et al and Mandizvidza et al [9,30].

Limitations

First, our study was restricted to greater Gaborone commu-
nities, and not all medical doctors were represented. Therefore, 
it may not be representative to all communities in the country. 
Second, not all stroke risk factors included in this study should 
be weighted equally because some are easily identifiable and 
more common than others. Third, several detractors under the 
stroke risk factors section should have been added to the study 
in case respondents crossed all answers correct for conven-
ience. Fourth, not all areas under acute stroke treatment and 
secondary prevention were covered (e.g., dosages of throm-
bolysis medication, thrombectomy, carotid endarterectomy, 
medical contraindications, stroke rehabilitation etc.), even 
though the chosen ones are considered representative. Fifth, 
actual practice may not correlate with self-reported knowledge. 
Sixth, some subgroups were small in numbers (like private sec-
tor) therefore reducing statistical power to show differences. 
Seventh, because of the low numbers of medical doctors in the 
country, we did not specify their area of specialization or de-
partments for fear of recognition since the questionnaires were 
anonymous. Eighth, the questions in this study were based on 
the previous stroke guidelines but not on the latest updated 
stroke guidelines that were released in 2019 [13]. Lastly, there 
may be differences in demographic factors between responders 
and non-responders that we are unable to account for. Despite 
these limitations, a reasonable high response rate of 60.0% was 
attained and therefore these results represent current knowl-
edge of medical doctors delivering healthcare to people with 
stroke/TIA or risk factors in greater Gaborone.

Conclusion

In summary, the survey results revealed better awareness 
and knowledge of stroke risk factors but low awareness and 
knowledge of acute stroke treatment and secondary preven-
tion. There were lower awareness rates of stroke scales com-
pared to willingness to use them among respondents. 

Our results show huge gaps in knowledge and awareness of 
acute stroke treatment and secondary prevention among doc-
tors in Botswana. Therefore, further education is urgently need-
ed. There is an urgent need for continuing education and training 
on stroke/TIA treatment and secondary prevention if we are to 
reduce stroke associated morbidity and mortality in Botswana. 
The findings call for health policy makers and other stakehold-
ers to ensure that healthcare professionals get further training/ 
education on acute stroke treatment and secondary prevention.
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