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ARTICLE INFO ABSTRACT

Keywords: Background: A paucity of high-quality epidemiological survey on stroke in Bangladesh emphasizes the need for a

Stroke drastic effort at the national level to study the burden of stroke in Bangladesh. Therefore, this community survey

Prevalence was conducted with to estimate the prevalence of stroke and its associated common risk factors among Ban-
gladeshi population.
Methods: This was a population-based cross-sectional study, carried out in 8 administrative divisions and 64
districts to estimate the prevalence of stroke throughout the country. The study adopted a two-stage cluster
random sampling approach. The calculated sample size was 25,287. A semi-structured questionnaire was used to
identify suspected stroke patients who were subsequently confirmed by consultant neurologists.
Result: In the first stage, a total number of 25,287 respondents were interviewed throughout the country. In-
terviewers identified 561 respondents as suspected stroke through the Questionnaire for Verifying Stroke Free
Status (QVSFS) system in 64 districts. Of the 25,287 respondents 13,878 (54.9%) were male and 11,409 (45.1%)
were female. Mean age was 39.9 years. In the second stage, all suspected stroke cases (561) were further
examined by neurologists and finally 288 patients were confirmed as stroke which provided a prevalence of
11.39 per 1000 population. The highest stroke prevalence (14.71 per thousand) were found in Mymensingh
division and lowest (7.62 per thousand) found in Rajshahi division. The stroke prevalence varied in different age
groups. It was 30.10 per thousand in the age group of >60 years and 4.60 in the age group below 40 years. The
prevalence of stroke among male was twice that of female (13.62 versus 8.68 per thousand). The prevalence was
slightly higher in rural areas (11.85 versus 11.07). About 50.4% respondents had some idea about stroke.
Out of a total of 288 cases, 79.7% (213) patients had an ischemic stroke, 15.7% (42) had hemorrhagic, and 4.6%
(12) were diagnosed as subarachnoid hemorrhage. The majority of the stroke patients had hypertension (79.2%),
followed by dyslipidemia (38.9%), tobacco use in any form (37.2%), diabetes (28.8%), ischemic heart disease
(20.1%).
Conclusion: We have found a stroke prevalence of 11.39 per 1000 population, the highest being in the
Mymensingh division. The prevalence was much higher in the elderly and male population. More than three
fourth had an ischemic stroke. Hypertension, dyslipidemia, tobacco use, diabetes, ischemic heart disease are the
most common risk factors observed among stroke patients.

1. Introduction

A major a socio-demographic and economic shift has been observed
in Bangladesh over the past few decades. Bangladesh has recently joined
the list of lower-middle-income countries and expecting progress to the
grade of a middle-income country by 2026 The relationship between
economic growth and non-communicable diseases (NCDs) is complex.
With this dynamic economy and achieving the targets of millennium
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development goal, Bangladesh observed an increase in life expectancy
and therefore, a growing number of the aging population. Sustainable
economic growth is impossible without addressing NCDs as it is a major
cause of disability leading to health system burden [1].

Around 80% of NCD death occurs in low and middle-income coun-
tries (LMICs). It is evident among NCDs, stroke is a major cause of death
and disability globally. Stroke devastates life with 10.3 million new
cases per year, 6.5 million deaths, and around 26 million survivors with
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some disability [2]. The incidence of stroke in LMICs has increased from
56/100,000 person-years to 117/100,000 person-years throughout
three decades [3]. More than half of annual deaths due to NCDs are
reported from South-East Asian countries [3]. Considering the poor
disease reporting or death registration systems in LMICs, the epidemi-
ological findings from the Global burden of Disease study for many of
the LMICs might not be a reflection of the actual burden.

With this fast economic transition, the burden of diseases in
Bangladesh is shifting from infectious disease to non-communicable
ones. With epidemiological transition, the major cause of death has
gradually shifted from infectious and parasitic diseases to NCDs over the
last three decades [4]. Limited available data suggest that in Bangladesh
around 51% death occurs due to NCDs*. Bangladesh is ranked ninth
among the countries with the highest degree of age-standardized mor-
tality owed to chronic disease, primarily cardiovascular disease and
diabetes [5].

On the contrary to the disease burden, there is a scarcity of data on
stroke epidemiology in Bangladesh. Two community level surveys were
conducted previously on the prevalence of stroke in Bangladesh which
involved only a small area [6,7]. Considering the epidemiologic shift
and weak public health reporting mechanism; making a judicious policy
to mitigate the disease burden is a mammoth task in Bangladesh given
the low healthcare expenditure.

Therefore, we conducted this nationwide stroke survey to gather
evidence on the current prevalence and risk factors of stroke among
Bangladeshi population.

2. Methodology

We had conducted this population-based cross-sectional study,
throughout 8 administrative divisions and 64 districts to estimate the
prevalence of stroke in the country during a period of six months from
January 2018 to June 2018, involving a representative sample of adults
aged 18 years and above residing anywhere in Bangladesh. The study
adopted a two-stage cluster random sampling approach. The selected
districts were the Primary Sampling Units (PSUs) while the targeted
respondents were the final sampling unit (FSU) for the survey. The
allotted numbers of clusters in each division were proportionate to the
population size of that division (Supplementary Table —1). The number
of PSUs selected in each division was equal to the allotted number of
clusters. Then, each randomly chosen ward or mauzas had been divided
arbitrarily into segments. The sample size was determined considering
the anticipated population prevalence, precision rate, confidence in-
terval of 95%, 80% power and design effect. The calculated sample size
was 25,278. So, 180 participants in one segment were finalised by
dividing the total sample size 25,278 by 140 clusters. The number of
segments of each ward or village was determined by dividing the total
adult population of the ward or village by the cluster size of 180. Then
one segment containing 180 people from each randomly selected ward
or village was again selected randomly for the interview. If a segment
did not cover a required number of households, (which was unlikely)
then the households meeting inclusion criteria from the adjacent
segment/village were taken to complete the target. The total number of
segments considered to interview samples equal to the total number of
clusters.

The inclusion criteria for this study were consenting males and fe-
males aged 18 years and above living in the community, having hemi-
plegia/ monoplegia/ difficulty in speech and swallowing. Patients with
transient ischaemic stroke (TIA), head injury, brain tumour, and other
stroke mimics were excluded from the study with documented verifi-
cation of the diagnosis. Physical disability or serious physical illness was
also an exclusion criteria for this study. Written informed consent was
taken from all the participants. We formulated 25 teams of data col-
lectors. Each team consisted of 2 members and covered mostly three
administrative districts. Each of them received 7 days of intensive
training by the researches/medical doctors. Then 2 days of field testing
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was performed on 100 randomly selected individuals before finalising
the questionnaire.

In the first stage of data collection, the data collectors used a
household questionnaire where the demographic characteristics and
general stroke-related questions of respondents were asked. In later
stage, the validated Questionnaire for Verifying Stroke Free Status
(QVSFS) was used to screen for stroke patients. Researchers supervised
and randomly checked questionnaires throughout. In the second stage of
the study, consultant neurologists were identified in each division. They
were contacted by the principal investigator and the aim and objectives
of the study were explained to them. If they agreed to verify the patients,
the suspected stroke cases were taken to the chamber of designated
consulted neurologist. They took detail history, performed meticulous
physical examinations and reviewed the imaging films and documented
reports including the previous prescriptions. After reviewing all the
documents, they confirmed the stroke cases.

Proper, encoding, cleaning, and processing of data were done before
analysis. Data analysis was done by statistical package for social sciences
(SPSS) version 21.0. Descriptive and inferential statistics were used for
data analysis. Relevant data were presented by using various diagram
and charts.

3. Ethical approval

Before the commencement of this study, the research protocol was
approved by the Institutional Review Board of the National Institute of
Neurosciences and Hospital.

4. Patient and public involvement

We conducted stroke clinic at our institute thrice a week where we
got some rough idea about the basic demographic distribution of our
stroke patients. We had a informal discussions with patients and their
attendants at the clinic about the probable stroke cases in their vicinity
and the distribution of risk factors. With this background knowledge, we
had conducted two small-scale surveys in two different regions of
Bangladesh (Gazipur and Shirajganj) that involved only a single
administrative area which yielded stroke a prevalence of around 3 per
thousand. Then we also discussed with patients randomly about con-
ducting a nationwide study and the probable risk factors in our popu-
lation which will help in further policymaking and health service
delivery to our stroke patients. They were assured that the result of the
study will be disseminated by national media.

5. Results
5.1. Demographic profile

The research team interviewed a total of 25,287 respondents. About
one-third of the respondents (7577, 30%) were from the Dhaka division,
followed by Chittagong (4801, 19%), Rajshahi (3282, 13%), Rangpur
(2789, 11%), Khulna (2783, 11%), Sylhet (1767, 7%), Barisal (1268,
5%), and lowest from Mymensingh division (1020, 4%).

A majority (59.4%) of the respondents in this study were in younger
age range (<40 years), followed by 19.6% were in the 41-50 years
group, 12.3% in the 51-60 years group and 8.7% were in >60 years. The
age range was 18 to 113 years. The mean age of the respondents was
39.97 + 14.03 years. Just about half (13,878, 54.9%) of the respondents
were male and the rest (11,409, 45.1%) were female with a male to
female ratio of 1.21: 1 (Table-1). Around 58.9% (14904) of the total
respondents were from the urban areas and the rest (41.1%) were from
rural areas (Table 1).

5.2. Prevalence of stroke

The survey revealed out of 25,287 respondents, 288 were diagnosed
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Table 1
Distribution of the respondents by age (N = 25,287).
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Age group (years) Male Female N (%)

13,878(54.9) 11,409(45.1)

18-30 3734 (26.9) 3857 (33.8) 7591 (30.0)
31-40 3644 (26.3) 3405 (29.8) 7049 (27.9)
41-50 2831 (20.3) 2152 (18.9) 4965(19.6)
51-60 1987 (14.3) 1132 (9.9) 3119(12.3)
>60 188 (1.4) 182 (1.4) 370 (1.5)
Residence

Urban 7983 (57.6) 6921 (60.6) 14,904(58.9)
Rural 5887 (42.4) 4496 (39.4) 10,383(41.1)

Marital status

Married 11,803 (85.1) 10,044 (88.0) 21,847 (86.4)
Single 1956 (14.1) 510 (4.5) 2466 (9.8)
Divorced/widowed 111 (0.8) 863 (7.6) 974 (3.9)
Education level

No education 2922 (21.1) 3043 (26.7) 5965 (23.6)
Under 10th 5159 (37.2) 5268 (46.1) 10,427 (41.2)
SSC pass 2230 (16.1) 1656 (14.5) 3886 (15.4)
HSC pass 1653 (11.9) 843 (7.4) 2496 (9.9)
Graduate 1277 (9.2) 406 (3.6) 1683 (6.7)
Postgraduate 629 (4.5) 201 (1.8) 830 (3.3)

*** All the variables are statistically significantly different in between gender.

with a stroke at least once in lifetime providing prevalence of 11.4 per
1000 population. The highest stroke prevalence was found in the
Mymensingh division (14.71 per thousand), followed by Khulna
(14.01), Barishal (13.41), Dhaka (12.27), Sylhet (11.88), Chattagram
(11.04), Rangpur (8.96), and the lowest was 7.62 per thousand in Raj-
shahi division (Table 2).

The stroke prevalence was highest (30.10 per thousand) among
people aged >60 years and lowest in the age group of 18 to 40 years
(4.60 per thousand). The prevalence was 14.7 per thousand in the age
group of 41-50 years and 25.2 per thousand in the age group of 51-60
years (Table-3). The prevalence of stroke among males was 13.8per
thousand and among females 8.68 per thousand (nearly twice that of
females). While the prevalence of stroke in rural areas was 11.85 per
thousand, it was 11.07 per thousand in the urban area (Table 3).

5.3. Types and risk factors

Out of 288 stroke cases, the majority had an ischemic stroke (213,
79.7%), followed by intracerebral hemorrhage (42, 15.7%) and sub-
arachnoid hemorrhage (12, 4.6%).

In Table 4, we can see the distribution of stroke patients in terms of
age, BMI and waist hip ratio. Mean age of the stroke patients are
significantly higher than patients without stroke. Among male and fe-
male, male participants had higher BMI than female which is signifi-
cantly different. Through the questionnaire, we have tried to outline the
distribution of common risk factors of stroke among the patients.

Table 2
Prevalence of stroke by division.

Division Stroke Cases Respondents Prevalence per 1000
Rajshahi 25 3282 7.62

Khulna 39 2783 14.01

Barisal 17 1268 13.41

Dhaka 93 7577 12.27

Mymensingh 15 1020 14.71

Chattagram 53 4801 11.04

Sylhet 21 1767 11.88

Rangpur 25 2789 8.96

Total 288 25,287 11.39

Table 3
Age, sex, and residence-specific prevalence of stroke.
Age group Prevalence (N, Prevalence per thousand p-value
%) population (%)
<18 0(0.0) 0.0 <0.001
18-30 25 (0.3) 3.0
31-40 50 (0.7) 7.0
41-50 71 (1.4) 14.7
51-60 77 (2.5) 25.2
>60 65 (3.0) 30.1
Sex
Male 191 (1.4) 13.8 <0.001
Female 97 (0.9) 8.6
Residence
Urban 162 (1.1) 11.3 0.351
Rural 126 (1.2) 11.8
Marital status <0.001
Married 261 (1.2) 12.1
Single 9 (0.4) 4.0
Divorced/ 18 (1.9) 18.5
widowed
Education level <0.001
No education 85 (1.4) 14.2
Under 10th 126 (1.2) 12.1
SSC pass 36 (0.9) 9.3
HSC pass 23(0.9) 9.2
Graduate 10 (0.6) 6.0
Postgraduate 8(1.0) 9.6
Table 4
Subgroup analysis for stroke patients (for body measurements):
Characteristics Male Female Overall
Age (mean, SD) 53.8 (13.4) 49.6 (12.3) 52.3(13.1)
BMI 24.0 (4.6) 23.8 (4.1) 23.9 (4.4)
Waist hip ratio 0.9(0.1) 0.9 (0.1) 0.9 (0.1)

Hypertension was the most common risk factor observed among the
stroke patients (79.2%), followed by the dietary habit of lack of con-
sumption of recommended daily servings of fruits and vegetables
(67.3%). Dyslipidemia and smoking including tobacco use were the next
common entity (38.9% and 37.2%) in stroke patients followed by Dia-
betes (28.8%). History of ischemic heart disease (IHD) was present in
20.1% of stroke patients, atrial fibrillation in 13.9%, and valvular heart
disease only in 1% of patients (Fig. 1).

6. Discussion

This is the first-ever prevalence survey on stroke conducted
throughout the country from a representative sample of the population
in Bangladesh. This study provides essential information on the preva-
lence and distribution of common risk factors of stroke in the
community.

This survey revealed a high burden of stroke with an overall preva-
lence of 11.39 per 1000 adult population in Bangladesh, which is higher
than other low and middle-income countries (5.36 to 10.40 per thou-
sand), but much lower than the reports (26-80 per thousand) from high-
income countries [8-15]. In comparison with our neighboring South
Asian countries, the prevalence was similar to the numbers from India;
slightly higher than Srilanka but much lower than that in Pakistan (48
per thousand) [9,16,17]. As per global south, the prevalence data from
Europe ranges from 14 to 20 per thousand and from different parts of
USA range from 18 to 44 per thousand [18,19].
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Common Risk Factors of Stroke (n=288)

Lack of fruits and vegetables S
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Valvular heart disease (B
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Fig. 1. Common risk factors among the stroke patients.

The prevalence report was nearly 4 times higher than the previously
published report from Bangladesh in 2011 [20]. This is probably since
the previous study was a small-scale survey that involved only 9664
participants from three districts near the Dhaka division. Our data
revealed a wide range of geographic variation of prevalence ranging
from 7.62/1000 in Rajshahi on the Northwestern part of the country to
14.71/1000 in Mymensingh i.e., north and central part of the country.
The finding resonates with various studies from India (9-22/1000),
China (6.24-15.49/1000), and the USA (18-44/1000) that involved a
nationwide survey of stroke patient [16,18,20,21].

Quite understandably like the rest of the world, the age-specific
prevalence rate showed a predictable rise with the gradual increase of
age [18]. It was almost 7 times higher among patients 60 years or older
than those younger than 40 years. In line with most of the published
studies around the world there was a variation of prevalence across the
gender, it was almost two times higher among males (13.62/1000) in
this study [9,18]. There were thirteen studies worldwide (India, China,
UK, Spain, Italy, USA, Argentina, New Zealand) that measured the
gender variation in stroke prevalence across different age groups. The
overall prevalence was 41% higher in male [22]. More importantly,
multivariate analyses have also indicated that men were two times more
likely to develop a stroke than women. The possible explanation might
be related to genetic factors and the protective role of estrogen [23].
Similar to the reports from India and China the prevalence was slightly
higher in rural areas than the urban areas [21,24,25]. This is probably
due to a lack of awareness about the risk factors, changes in dietary
pattern, limited access to specialized health care facility, poor control of
risk factors, inability to continue medication, etc.

It was not unexpected that we found a major burden of stroke is due
to the ischemic subtype. About four-fifth of stroke cases had an ischemic
event. This is a common scenario for LMICs [16,26]. In an epidemiologic
review from developed countries, Feigin et al. showed that up to
67.3-80.5% of strokes are are of ischemic type, whereas 6.5-19.6% are
primary intracerebral hemorrhage, about 0.8-7% are subarachnoid
hemorrhage, and 2-14.5% are of undefined type [27].On the other
hand, many of the East Asian studies have suggested that the proportion
of intracerebral hemorrhage is significantly higher (up to 35% of the
total) than in people of European descent [28]. Around two-thirds of the
total stroke cases in our survey had at least a CT scan confirmation of
stroke which is much higher than the two-year population-based survey
conducted in Kolkata that had only half of the patient with a CT scan
diagnosis of stroke [16].

This survey also examined the distribution of the common set of risk

factors of stroke. It has been estimated that hypertension accounts for
54% of stroke mortality, followed by dyslipidemia and tobacco smoking
in low and middle-income countries [29]. More than three fourth of the
stroke cases had hypertension, two-third had the dietary habit of not
taking adequate fresh fruits and vegetables, more than a third had
dyslipidemia and habit of smoking, around one-fourth had diabetes. A
population-based survey (The STEPS survey 2010) in Bangladesh re-
ported that inadequate intake of fruit and vegetables, use of tobacco, low
level of physical activity, abdominal obesity, and hypertension were
fairly common among the Bangladeshi population [30]. The pool of risk
factors we found in this study was similar to the reports from other
studies around the world [31]. In consistence with most of the studies
around the world, hypertension was the most common factor in our
study [32-35]. We also found that dyslipidemia, smoking, and diabetes
were three major risk factors among stroke patients. Haque et al. also
reported a strong association of LDL-cholesterol and triglyceride with
ischemic stroke patients in Bangladesh [36]. In another study, Bak et al.
showed the association of smoking in stroke [37]. Regular smoking
doubled the risk of stroke among males in Europe, the USA and China
[38-42]. We considered smoking and chewable tobacco usage under the
same umbrella in this study as smoking is uncommon among Bangla-
deshi women and they are more habituated to tobacco usage in other
forms. The association of stroke with diabetes is well established for the
last four decades. A similar finding was also reported in the INTER-
STROKE study [43]. Like other epidemiological studies, obesity and
ischemic heart disease were also not uncommon in our survey
[41,44,45].

The strength of our study includes, the multistage cluster random
sampling technique that involved all the 64 districts throughout the
country. The sample size was fairly large enough with a high precision
rate in sample size calculation (sampling error of 0.001 and a design
effect of 2). All the stroke cases were verified and confirmed by
competent neurologists. Still, the survey is not free from it’s limitations.
Due to lack of time and funding, we could only report point prevalence.
Due to cross sectional design, we could not draw causal inference and
evaluate several important risk factors like the contribution of stress,
physical activity, etc.

7. Conclusion
This nationwide survey yielded a crude prevalence of stroke 11.39

per thousand population. The highest prevalence (14.71/1000) was
found in Mymensingh and the lowest in Rajshahi (7.62/1000). The
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prevalence of stroke in males was almost twice that in females. Rural
stroke prevalence was slightly higher. The age-specific prevalence
showed a gradual rising trend with increasing age. The stroke preva-
lence was more than seven times higher among elderly males than their
younger counterparts. The majority had an ischemic event. Hyperten-
sion, dyslipidemia, tobacco use, diabetes, ischemic heart disease were
the most common risk factors observed among stroke patients.
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