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Abstract

Introduction: Stroke is the main cause of adult disability and the second
most leading cause of death worldwide. The number of deaths due to stroke is
5.54 million worldwide. Globally, 70% of strokes and 87% of both stroke-related
deaths and disability-adjusted life years occur in low and middle-income
countries. Method: This was a prospective observational cross-sectional study
conducted at Indoor, Outdoor, Stroke and Neuro-Intervention clinic of the
Department of Neurology, Bangabandhu Sheikh Mujib Medical University
Hospital (BSMMU), Dhaka, Bangladesh, from June-2019 to May-2020. A to-
tal of 220 ischemic stroke patients aged above 30 years confirmed by CT
scan/MRI of brain. Data were collected with a pre-structured questionnaire
from the patients, investigations reports and face-to-face interviews and ana-
lyzed using IBM SPSS software version 23.0. Proper consent was taken from
the participants. The collected data were ANNOVA tests and association
within the risk factors and the patterns of subtypes of ischemic stroke where
P < 0.05 considered significant. Results: Among the 220 stroke patients,
large-artery atherosclerosis (LAA), cardio-embolism (CE), small-vessel occlu-
sion (SVO, stroke of other determined etiology (SODE) and stroke of unde-
termined etiology (SUDE) were being observed 84 (38.18%), 14 (6.36%), 63
(28.64%), 12 (5.45%) and 47 (18.18%). Eighty-Six (39.09%) prevalence of
subtypes was found in rural areas whereas 134 (60.91%) were in urban areas.
The significant risk factors are associated with the prevalence of various sub-
types (p < 0.05). Conclusion: This study prevails the people of Bangladesh
are vulnerable to various subtypes of ischemic stroke. The higher prevalence
of large-artery atherosclerosis (LAA) in our patients suggests the presence of
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uncontrolled hypertension, diabetes mellitus, smoking habit and dyslipide-
mia.
Keywords

Risk Factors, Associated, Various Subtypes, Ischemic Stroke, TOAST Criteria,
Relationships, Etiology

1. Introduction

Stroke is the main cause of adult disability and the second most leading cause of
death worldwide [1]. The number of deaths due to stroke is 5.54 million world-
wide [2]. Stroke is also a major cause of long-term disability [3]. Globally, 70%
of strokes and 87% of both stroke-related deaths and disability-adjusted life
years occur in low and middle-income countries [4]. The incidence of stroke va-
ries among various countries. Over the last four decades, the stroke incidence in
low and middle-income countries has become more than doubled. During these
decades stroke incidence has declined by 42% in high-income countries [4]. In
2003-2005 the prevalence of stroke in India was 545/100,000 population [5].
Stroke is the third leading cause of death in Bangladesh [6], and the prevalence
of stroke above the age of 40 is 370/100,000 [7]. Of these 61% - 80% is ischemic
stroke and mortality due to stroke increased from 6% to around 9% from 2006
to 2011 [6]. Stroke is defined by World Health Organization (WHO) as rapidly
developing clinical signs of focal or global disturbance of cerebral function, with
symptoms lasting 24 hours or longer or leading to death, with no apparent cause
other than of non-traumatic vascular origin [8]. American heart association re-
cently proposed a new definition of CNS infarction as brain, spinal cord, or re-
tinal cell death due to ischemia, based on: pathological, imaging, or other objec-
tive evidence of cerebral, spinal cord, or retinal focal ischemic injury in a defined
vascular distribution or clinical evidence of cerebral, spinal cord, or retinal focal
ischemic injury based on symptoms persisting >24 hours or until death, and
other etiologies excluded. Ischemic stroke was defined as an episode of neuro-
logical dysfunction caused by focal cerebral, spinal or retinal infarction [9]. Early
treatment options of acute ischemic stroke are limited to revascularization, but
only a few patients received this treatment owing to restrictions in terms of ap-
plication time and indications [10]. Thus, primary prevention remains the most
important general strategy for reducing the impact of stroke. The aetiopathoge-
nesis of stroke is multifactorial, with multiple modifiable and nonmodifiable risk
factors being associated. Nonmodifiable risk factors for stroke include older age,
male gender, ethnicity, family history, and prior history of stroke. Modifiable
risk factors include arterial hypertension, DM, dyslipidemia, cardiac disease, and
carotid artery disease. Lifestyle factors include lack of physical activity, cigarette
smoking, alcohol abuse and illicit drug use. Findings from the inter stroke study
suggest that hypertension, current smoking, high waist-to-hip ratio, sedentary
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lifestyle, diabetes mellitus, alcohol intake, psychosocial stress and depression,
cardiac causes and ratio of apolipoproteins B to Al account for about 90% risk
of stroke [11]. In a recent case-control study, hypertension, current smoking,
abdominal obesity, diet and physical activity accounted for more than 80% of
the global risk of stroke [11]. In 3 years, hospital-based study on risk factors
of Ischemic stroke subtypes according to TOAST criteria, New Delhi, India
revealed age, hypertension, diabetes, smoking, dyslipidemea, coronary artery
disease (CAD), transient ischemic attack, the history of atrial fibrillation are the
most important risk factors in Indian populations [12]. Lifestyle changes are
likely to influence risk factor prevalence, which in turn may modify the stroke
risk [13]. There are a number of ways in which ischemic strokes can occur, and
the various etiologies often result in different clinical presentations and charac-
teristic appearance of the lesion on imaging. Large hemispheric infarcts, usually
resulting from occlusion of the internal carotid artery or proximal middle cere-
bral artery, had the worst prognosis [14]. Mortality was higher among patients
with large-artery atherosclerotic lesions than among patients with lacunes [15].
Recurrent strokes are more likely among patients with cardioembolic stroke
than among patients with stroke of other causes [16]. Carotid stenting and caro-
tid endarterectomy are of proven usefulness in preventing recurrent stroke in
patients with large-artery stenosis, and, aspirin and ticlopidine in patients with
small-artery occlusive disease or lesser degrees of large-artery stenosis [17]. An-
ticoagulants or even cardiac surgery may be prescribed to prevent recurrent car-
dio-embolic stroke [18]. In this way, determining the cause of stroke does influ-
ence choices for management. The etiologies of ischemic stroke are diverse,
making it difficult to include all stroke subtypes within a single classification
system [19]. However, there are limited data and very few studies on patterns of
subtype’s ischemic strokes and their risks factors in our country. So, we purpo-
sively designed this study. The aim of this study is to investigate the risks factors
associated with the patterns of subtypes of ischemic stroke according to TOAST

criteria.

2. Objectives

General objective: To determine the risk factors associated with various sub-
types of ischemic Stroke according to TOAST criteria.
Specific objectives:
e To analyze the risk factors in various subtypes of ischemic stroke.
e To find out the risk factors of ischemic stroke.
e To explore the relationships between ischemic stroke subtypes and risk fac-

tors.

3. Methods

This was a prospective observational cross-sectional study conducted at Indoor,
Outdoor and Stroke and Neuro-Intervention clinic of the Department of Neu-
rology, Bangabandhu Sheikh Mujib Medical University Hospital (BSMMU),
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Dhaka, Bangladesh, during June-2019 to May-2020. The ethical clearance of this
study was taken from the Institutional Review Board (IRB) and a total of 220
ischemic stroke patients aged above 30 years confirmed by CT scan/MRI of
brain were included in this study. Informed written consent was taken from each
patient or his/her attendant for patients who were severely ill or unconscious. A
complete history was taken regarding hypertension, diabetes, dyslipidemia,
ischemic heart disease, current smoking history/O previous stroke, positive fa-
milial history, coronary artery diseases, alcohol consumption and demographic
characteristics were noted in the questionnaire. The definition of stroke sub
types is adapted from TOAST CRITERIA (trial of org 10172). Ischemic stroke
was classified according to TOAST criteria. Data were collected with a pre-
structured questionnaire from the patients’ investigations reports and face-to-
face interviews with the researcher (an expert neurologist). The collected data
were analyzed using IBM SPSS software version 23.0. ANNOVA tests were done
to investigate the association within the risk factors and the patterns of subtypes
of ischemic stroke where P < 0.05 was considered significant. Multinomial logis-
tic regression was done to investigate the individual risk factor responsible for
the prevalence of subtypes of ischemic stroke comparably others risk factors.
The inclusion and exclusion criteria were following:

Inclusion criteria:

Patient diagnosed as first attack of ischemic stroke.

Age > 30 Years.
Exclusion criteria:

Patient with previous history and evidence of stroke.

Patient with hemorrhagic stroke, venous stroke.
e Patient or patient’s guardian for severely ill or unconscious patient unwil-
lingness to participate.

Table 1 shows the demographic characteristics and prevalence of subtypes of
ischemic stroke among the studied patients. The highest prevalence of subtypes
70 (31.82%) was found in the age group (51 - 60), of them LAA, CE, SVO, SODE
and SUDE were being 36 (16.36%), 01 (0.45%), 17 (7.73%), 02 (0.91%), and14
(6.36%). The age group (61 - 70) followed 58 (26.36%) of prevalence of subtypes
of ischemic stroke which was the second highest of them LAA, CE, SVO, SODE
and SUDE were being, 23 (10.45%), 02 (0.91%), 18 (8.18%), 01 (0.45%) and 14
(6.36%). Then the age group (41 - 50) followed the prevalence of subtypes 47
(21.36%), which was third in position of them, LAA, CE, SVO, SODE and SUDE
were being, 14 (6.36%), 06 (2.73%), 20 (9.09%), 01 (1.45%) and 06 (2.73%). The
age group (31 - 40) followed 16 (7.27%) of them, LAA, CE, SVO, SODE and
SUDE were being, 02 (0.91%), 02 (0.91%), 03 (1.36%), 05 (2.27%) and 04 (1.82%).
The age group > 70 followed 21 (9.55%) prevalence of subtypes of them, LAA,
CE, SVO, SODE and SUDE were being, 08 (3.64%), 01 (0.45%), 05 (2.27%), 00%,
and 07 (3.18%) whereas the age group < 30 followed only 08 (3.36%) prevalence
of subtypes of them, LAA, CE, SVO, SODE and SUDE were being, 01 (0.45%), 02
(0.91%), 00%, 03 (1.36%), 02 (0.91%). Among the studied patients, the prevalence
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Table 1. Baseline characteristics and the prevalence of subtypes of ischemicstrokes (n = 220).

Age (Years): LLA CE SVO SODE SUDE Total (N%) P-value
N (%) N (%) N (%) N (%) N (%)
<30 01 (0.45%) 02 (0.91%) 00% 03 (1.36%) 02 (0.91%) 08 (3.36%)
31-40 02 (0.91%) 02 (0.91%) 03 (1.36%) 05 (2.27%) 04 (1.82%) 16 (7.27%)
41 -50 14 (6.36%) 06 (2.73%) 20 (9.09%) 01 (1.45%) 06 (2.73%) 47 (21.36%)
51 - 60 36 (16.36%) 01 (0.45%) 17 (7.73%) 02 (0.91%) 14 (6.36%) 70 (31.82%) 0.048
61-70 23 (10.45%) 02 (0.91%) 18 (8.18%) 01 (0.45%) 14 (6.36%) 58 (26.36%)
>70 08 (3.64%) 01 (0.45%) 05 (2.27%) 00% 07 (3.18%) 21 (9.55%)
Total 84 (38.18%) 14 (6.36%) 63 (28.64%) 12 (5.45%) 47 (21.36%) 220 (100%)
Sex:
Male: 60 (27.27%) 03 (1.36%) 44 (20.00%) 44 (20.00%) 44 (20.00%) 150 (68.18%)
Female: 24 (10.19%) 11 (5.00%) 19 (8.64%) 05 (2.27%) 11 (5.00%) 70 (31.82%) 0.001
Total 84 (38.18%) 14 (6.36%) 63 (28.64%) 12 (5.45%) 47 (21.36%) 220 (100%)
Religion:
Muslim 78 (35.45%) 14 (6.36%) 60 (27.27%) 12 (5.45%) 46 (20.91%) 210 (95.45%)
Hindus 06 (2.73%) 00% 03 (1.36%) 00% 01 (0.45%) 10 (4.55%) 0.001
Total 84 (38.18%) 14 (6.36%) 63 (28.64%) 12 (5.45%) 47 (21.36%) 220 (100%)
Residence:
Rural 31 (14.09%) 06 (2.73%)  22(10.00%)  05(2.27%) 22 (10.00%) 86 (39.09%)
Urban 53 (24.09%) 08 (3.64%) 41 (18.64%) 07 (3.18%)  25(11.35%) 134 (60.91%) 0.001
Total 84 (38.18%) 14 (6.36%) 63 (28.64%) 12 (5.45%) 47 (21.36%) 220 (100%)

of subtypes was found 150 (68.18%) in male and 70 (31.82%) in female. Among
the patients, 86 (39.09%) prevalence of subtypes was found who were from rural
areas whereas 134 (60.91%) was observed in urban areas.

Table 2 shows the overall prevalence of subtypes of ischemic strokes among
the studied patients. Among the 220 stroke patients, Large-artery atherosclerosis
(LAA), Cardio-embolism (CE), Small-vessel occlusion (SVO, Stroke of other
determined etiology (SODE) and Stroke of undetermined etiology (SUDE) were
being observed 84 (38.18%), 14 (6.36%), 63 (28.64%), 12 (5.45%) and 47 (18.18%).

Table 3 shows 152 (69.09%) stroke patients had Hypertension which was the
highest risk factor associated with subtypes of ischemic stroke, of them, LAA,
CE, SVO, SODE and SUDE were being observed 61 (72.62%), 42 (66.67%), 42
(66.67%), 4 (33.33%) and 36 (76.60%) (P = 0.000). 98 (44.55%) stroke patients
had Diabetes Mellitus, which was the second highest risk factor associated with
various subtypes, of them, LAA, CE, SVO, SODE and SUDE were being ob-
served 38 (45.24%), 3 (21.43%), 32 (50.79%), 3 (25.00%) and 22 (46.81%) (P =
0.000). 89 (40.45%) patients had Current Smoking Habit which was the third
highest risk factor associated with subtypes of ischemic stroke, of them LAA, CE,
SVO, SODE and SUDE were being observed 55 (65.47%), 11 (78.57%), 14 (22.22%),
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Table 2. Overall prevalence of subtypes of ischemic strokes (n = 220).

Subtype of ischemic stroke N % P-value
1. Large-artery atherosclerosis (LAA) 84 38.18 0.01
2. Cardio-embolism (CE) 14 6.36 0.000
3. Small-vessel occlusion (SVO) 63 28.64 0.000
4. Stroke of other determined etiology (SODE) 12 5.45 0.000
5. Stroke of undetermined etiology (SUDE) (3) 47 18.18 0.000
Total 220 100%

Table 3. Descriptive analysis to identify risk factors associated with subtypes of ischemic stroke (n = 220).

Subtypes of stroke (IEI:‘];) (SI\\I, 9? ) SODE (N%) SUDE (N%) Total P-value

Risk factors

Hypertension 61 (72.62%) 9 (64.29%) 42 (66.67%) 4 (33.33%) 36 (76.60%) 152 (69.09%)  0.000
Diabetes Mellitus 38 (4524%) 3 (21.43%)  32(50.79%) 3 (25.00%) 22 (46.81%) 98 (44.55%)  0.000
Smoking history 55(65.47%) 11 (78.57%) 14 (22.22%)  5(41.66%)  4(8.51%) 89 (40.45%)  0.000
Dyslipidemia 45 (53.57%) 00% 26 (41.27%) 00% 16 (34.04%) 87 (39.55%)  0.000
Heart disease 8 (57.14%) 00 00 00 8 (3.64%) 0.016
H/O Previous Stroke 20 (23.81%) 3 (21.43%) 4 (6.35%) 5 (41.67%) 9 (19.15%) 41 (18.64%) 0.000

Positive Familial History ~ 09 (10.71%) 1 (7.14%) 6 (9.52%) 1(8.33%)  8(17.02%)  25(11.36%)  0.000

Coronary Artery Disease 11 (13.10%) 5(35.71%) 10 (15.87%) 1(8.33%) 6 (12.77%) 33 (15.00%)  0.000

Alcohol Consumption 35 (41.66%) 7 (50%) 3 (4.76%) 1 (8.33%) 1(2.12%) 47 (21.36%)  0.023

5 (41.66%) and 4 (8.51%) (p = 0.000). 87 (39.55% patients had Dyslipidemia
which was significantly associated factor with the subtypes, LAA, 45 (53.57%),
SVO, 26 (41.27%) and SUDE, 16 (34.04%) (p = 0.000). 8 (3.64%) stroke patients
had Heart diseases which was also associated with the prevalence of subtypes CE,
8 (57.14%) and SUDE, 8 (3.64%) (P = 0.010). 41 (18.64%) patients had H/O Pre-
vious Stroke which was further observed associated factor with the prevalence of
subtypes of ischemic stroke, LAA, 20 (23.81%), CE, 3 (21.43%), SVO, 4 (6.35%),
SODE, 5 (41.67%) and SUDE, 9 (19.15%) (p = 0.000). 25 (11.36%) patients had
Positive Family History which was associated with the prevalence of subtypes
LAA, 09 (10.71%), CE, 1 (7.14%), SVO, 6 (9.52%), SODE, 1 (8.33%) and SUDE,
8 (17.02%) (P = 0.000). 33 (15.00%) patients had Coronary Artery Disease which
was associated with the prevalence of subtypes LAA, 11 (13.10%), CE, 5 (35.71%),
SVO, 10 (15.87%), SODE, 1 (8.33%) and SUDE, 6 (12.77%) (p = 0.000). 47
(21.36%) patients had the habit of Alcohol Consumption which was observed
associated factor with the prevalence of subtypes of ischemic stroke LAA, 35
(41.66%), CE, 7 (50%), SVO, 3 (4.76%), SODE, 1 (8.33%) and SUDE, 1 (2.12%)
(p = 0.023).

Table 4 shows the multinomial logistic regression of clinical and demographic
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Table 4. Multinomial logistic regression of clinical and demographic risk factors associated with subtypes (n = 220).

Subtypes

Risk Factors

Age

Sex

(0.004 - 855.413)

Religion

Residence

(0.018 - 1303.551)

Hypertension

Diabetes Mellitus

Dyslipidemia

Heart Diseases
Positive Familial
History

Coronary Artery
Disease

Alcohol
Consumption

H/O Previous
Stroke

Smoking History

LAA

AOR
(95% CI)

1.03
(0.983 - 0.983)

1.87

0.59
(0.000 - 2.111)

4.79

3.96
(0.47 - 33.06)

2.74
(0.74 - 9.97)

0.14
(0.018 - 1.179)

4.90
(0.282 - 85.052)

2.40
(5.91 - 9.86)

1.00
(0.198 - 5.099)

1.17
(0.324 - 4.293)

4.95
(1.170 - 2.100)

1.58
(2.531 - 1.114)

CE SvVOo SUDE
AOR AOR AOR
P-value P-value P-value P-value
(95% CI) (95% CI) (95% CI)
0.99 0.99 0.99
0.199 0.971 0.783 0.853
(0.940 - 1.062) (0.946 - 1.046) (0.947 - 1.046)
0.04 31.10 0.14
0.841 0.419 0.253 0.521
(2.922 - 76.659) (086 - 0.669) (0.000 - 53.801)
0.30 0.55 0.70
0.988 0.000 0.989 0.989
(0.300 - 0.400) (0.000 - 2.111) (0.000 - 2.111)
0.97 0.22 0..41
0.584 0.994 0.583 0.754
(0.001 - 0.664) (0.001 - 45.753) (0.002 - 107.317)
15.81 3.81 3.97
0.020 0.020 0.220 0.211
(1.533 - 163.113) (.449 - 32.397) (0.457 - 34.498)
0.69 2.75 2.08
0.128 0.675 0.132 0.286
(0.130 - 3.759) (0.736 - 10.303) (0.541 - 34.498)
0.04 0.15 0.15
0.071 0.010 0.087 .082
(0.004 - 0.475) (0.019 - 1.306) (0.018 - 1.275)
0.40 0.90 1.35
0.275 0.550 0.928 0.815
(.0.020 - 8.071) (0.090 - 8.982) (0.110 - 16.574)
0.96 2.85 5.06
0.000 0.590 0.000 0.000
(0.967 - 0.967) (1.059 - 7.71) (5.060 - 6.060)
0.96 1.09 1.71
0.995 0.590 0.913 0.553
(0967 - 0967) (0.203 - 5.956) (0.287 - 10.293)
2.99 2.99 2.43
0.803 0.265 0.234 0.234
(0.435 - 20.594) (0.738 - 12.160) (0.563 - 10.478)
2.45 3.17 1.08
0.000 0.000 0.000 0.001
(2.458 - 2.458) (7.564 - 1.328) (2.648 - 9 - 4.405)
0.85 9.31 7.73
0.000 1.000 0.000 0.001
(0.000) (8.457 - 3.505) (7.734 - 8.734)

a. The reference category is: SODE.

risk factors associated with subtypes of ischemic stroke. According to multi-
nomial logistic regression, the clinical and demographic factors associated with
the prevalence of subtypes of ischemic stroke were Age, [LAA (AOR =1.03) (P =
0.199), CE (AOR = 0.99) (P = 0.971), SOV (AOR = 0.99) (P = 0.783), SUDE
(AOR = 0.99) (P = 0.853)], Sex [LAA (AOR = 1.87) (P = 0.841), CE (AOR =
0.04) (P = 0.419), SOV (AOR = 1.10) (P = 0.253), SUDE (AOR = 0.14) (P =
0.521)], Religion [LAA (AOR = 0.59) (P = 0.988), CE (AOR = 0.30) (P = 0.000),
SOV (AOR = 0.55) (P = 0.989), SUDE (AOR = 0.70) (P = 0.989)], Residence
[LAA (AOR = 4.79) (P = 0.584), CE (AOR = 0.97) (P = 0.994), SOV (AOR =
0.22) (P =0.583), SUDE (AOR = 0.41) (P = 0.754)], Hypertension [LAA (AOR =
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3.96) (P = 0.020), CE (AOR = 5.83) (P = 0.020), SOV (AOR = 0.3.81) (P =
0.220), SUDE (AOR = 3.97) (P = 0.211)], Diabetes Mellitus [LAA (AOR = 2.74)
(P =0.128), CE (AOR = 0.69) (P = 0.675), SOV (AOR = 2.75) (P = 0.132), SUDE
(AOR = 2.08) (P = 0.256)], Dyslipidemia [LAA (AOR = 0.14) (P = 0.071),CE
(AOR = 0.04) (P = 0.010), SOV (AOR = 0.15) (P = 0.087), SUDE (AOR = 0.15)
(P = 0.82)], Heart Diseases [LAA (AOR = 4.90) (P = 0.275), CE (AOR = 0.40) (P
= 0.550), SOV (AOR = 0.90) (P = 0.928), SUDE (AOR = 1.35) (P = 0.815)], Posi-
tive Family History [LAA (AOR = 2.40) (P = 0.000), CE (AOR = 0.96) (P =
0.590), SOV (AOR = 2.85) (P = 0.000), SUDE (AOR = 5.06) (P = 0.000)], Posi-
tive Family History [LAA (AOR = 2.40) (P = 0.000), CE (AOR = 0.96) (P =
0.590), SOV (AOR = 2.85) (P = 0.000), SUDE (AOR = 5.06) (P = 0.000)], Coro-
nary Artery Diseases [LAA (AOR = 1.00) (P = 0.995), CE (AOR = 0.96) (P =
0.590), SOV (AOR = 1.09) (P = 0.913), SUDE (AOR = 1.71) (P = 0.553)], Alco-
hol Consumption [LAA (AOR =1.17) (P = 0.803), CE (AOR = 2.99) (P = 0.265),
SOV (AOR = 2.99) (P = 0.234), SUDE (AOR = 2.43) (P = 0.234)], H/O Previous
Stroke [LAA (AOR = 4.95) (P = 0.000), CE (AOR = 2.45) (P = 0.000), SOV
(AOR = 3.17) (P = 0.000), SUDE (AOR = 1.08) (P = 0.000)], Smoking History
[LAA (AOR = 1.58) (P = 0.000), CE (AOR = 0.85) (P = 1.000), SOV (AOR =
9.31) (P = 0.000), SUDE (AOR = 7.73) (P = 0.000).

4. Discussion

The risk of stroke increased in the developing countries of the world in the last
decade [20]. Some studies in India reported stroke is increasing in an alarming
way in India. Around 1.54 million Indians are affected by strokes every year and
the worse is 90 percent of stroke patients failed to reach hospital on time [21]. A
recent prevalence-based study in Pakistan reported, the highest prevalence of
stroke in the world in Pakistan due to the varieties of risk factors [22]. However,
the present study aimed to investigate the risks factors associated with the sub-
types of ischemic stroke in Bangladesh context and included a total of 220 con-
firm ischemic stroke patients by MRI/CT SCAN. In this current study, among
the age groups of the patients above 30 years, the highest prevalence of subtypes
of ischemic stroke was observed in (51 - 60) years which was 70 (31.82%) of
them LAA was the highest 36 (16.36%). A slightly higher male predominance
was observed in the study. They found ischemic stroke among the >70 years age
group had a high risk to stroke [23]. In our study, among the studied patients,
male was 150 (68.18%), whereas female was 70 (31.82%) and we observed the
proportion of male was greater than the female. In this study, among the studied
stroke patients, the total subtypes of ischemic stroke, LAA, CE, SVO, SODE and
SUDE were being observed, 84 (38.18%), 14 (6.36%), 63 (28.64%), 12 (5.45%)
and 47 (18.18%). But in an Indian Study found the total subtypes of ischemic
stroke patients, LAA (41%), CE (18%), SVO (10%), SODE (4%), and SUDE
(27%) respectively which differed with the findings of our study to some extent
[24]. Eighty-nine (40.45%) patients had Current Smoking Habit which was the
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third highest risk factor associated with subtypes of ischemic stroke, of them
LAA, CE, SVO, SODE and SUDE were being observed 55 (65.47%), 11 (78.57%),
14 (22.22%), 5 (41.66%) and 4 (8.51%). Thirty-nine-point fifty five percent
(39.55%) patients had Dyslipidemia which was significantly associated factor
with the subtypes, LAA, 45 (53.57%), SVO, 26 (41.27%) and SUDE, 16 (34.04%).
Eight (3.64%) stroke patients had heart diseases which was also associated with
the prevalence of subtypes CE, 8 (57.14%) and SUDE, 8 (3.64%). The similar
male-female ratio difference was also observed in another Indian study. In that
study, they observed 54% were male and 46% were female [25]. So, we can say
that the male suffered more from subtypes of ischemic stroke for having such
unfortunate habits and diseases (hypertension, smoking, coronary artery disease,
dyslipidemia, etc.) in a higher rate than the female [26] [27]. Concluded insigni-
ficant association between gender and ischemic stroke subtypes in their studies
conducted in China and Japan respectively [28] [29]. So, there may have life
leading impact on the incidence of subtypes of ischemic stroke among the
people in different countries. In a study it was observed, 57.6% of patients had a
history of hypertension, 23% had diabetes, and 44.6% had a history of smoking
[30]. In our study, we observed in LAA. Hypertension, Diabetes, Smoking his-
tory and Dyslipidemia were the major common risk factors. The multinomial
logistic regression of clinical and demographic risk factors associated with sub-
types of ischemic stroke. According to multinomial logistic regression, the clini-
cal and demographic factors associated with the prevalence of subtypes of
ischemic stroke were Age, LAA (AOR = 1.03), Sex LAA (AOR = 1.87), Religion
LAA (AOR = 0.59), Residence LAA (AOR = 4.79), Hypertension LAA (AOR =
3.96), Diabetes Mellitus LAA (AOR = 2.74), Dyslipidemia LAA (AOR = 0.14),
Heart Diseases LAA (AOR = 4.90), Positive Family History LAA (AOR = 2.40),
Positive Family History LAA (AOR = 2.40), Coronary Artery Diseases LAA
(AOR = 1.00), Alcohol Consumption LAA (AOR = 1.17), Previous Stroke LAA
(AOR = 4.95), CE (AOR = 2.45), SOV (AOR = 3.17), SUDE (AOR = 1.08),
Smoking History LAA (AOR = 1.58), In their study, they observed Hypertension
and diabetes were the major common risk factors associated with the LAA [31].
According to Pakistan Stroke Society, however, more than 70% of patients with
stroke are hypertensive [32]. Almost the similar observation was found in our
present study (69.09%) hypertensive patients. Another study conducted in In-
donesia in LAA subtype, they observed, the most common risk factor was
hypertension in 85.3% (n = 118) of patients while diabetes mellitus as the second
major risk factor in 77 (55%) patients [33]. In our study, through multinomial
logistic regression, we observed, the association between risk factors and the

prevalence of subtypes comparably responsible for the prevalence of subtypes.

Limitations of the Study

This was a single center prospective study with small sample size. So, the study

results may not reflect the exact scenario of the whole country.
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5. Conclusion

This study prevails the people of Bangladesh are vulnerable to various subtypes
of ischemic stroke. The higher prevalence of Large-artery atherosclerosis (LAA)
in our patients suggests the presence of uncontrolled hypertension, diabetes mel-
litus, smoking habit and dyslipidemia So, importance should be given to various
subtypes of ischemic stroke and collective preventive measures and strategies are
to be taken to control the associated risk factors especially hypertension, diabetes
mellitus, smoking habit and dyslipidemia to decrease the stroke mortality rate in
Bangladesh.

Recommendations

Multi centered study is recommended with a large sample size and long duration
which may prevail the stroke status of the whole Bangladesh. Importance should
be given to various subtypes of ischemic stroke and collective preventive meas-
ures and strategies are to be taken to control the associated risk factors especially
hypertension, diabetes mellitus, smoking habit and dyslipidemia to decrease the

stroke mortality rate in Bangladesh.
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