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ABSTRACT

Background: Cerebrovascular accidents (stroke) are considered the second leading factor
contributing to mortality and they are the third cause of disability. Stroke in low- and middle-
income countries (LMIC) has doubled over the last four decades but little attention has been
paid to this issue in this region.
Objectives: The distribution of stroke and its sub-type including pathologically ischemic
(major vs. small vessel), intracerebral hemorrhage, subarachnoid hemorrhage and venous
infarction and anatomically (anterior vs. posterior circulation), lobes localization were
explored in this study.
Methods: In this large cross-sectional study, the patients who attended three general
hospitals in Duhok governorate and were diagnosed with stroke and its types were included.
The patients who attended the out-patient clinic of the hospitals were examined physically
and clinically for the eligibility criteria.
Results: The mean age of the patients who were included in this study was 64.73 (SD: 12.55)
ranged between 16 and 105 years. The mean BMI of the patients was 26.34 (SD: 3.90) with
the dominant overweight population (40.8%) followed by normal weight (37.2%) and obese
(21.4%). The study showed that most of the patients had hypertension (78.0%), dyslipidemia
(63.1%) and sedentary lifestyle (52.9%). The prevalence of stroke subtypes was
macrovascular stroke (48.7%), lacunar stroke (32.9%), ICH (15.7%), SAH (2.5%), and
venous (0.2%). The prevalence of clinical risk factors was IHD (25.5%), past CVA (37.8%),
and AF (25.4%). The study showed that patients with macrovascular and lacunar stroke were
significantly older (65.80 and 65.84 years, respectively) compared to other stroke subtypes.
The BMI of the patients with stroke subtypes was not significantly different, but the mean of
all of them was overweight (P=0.453). The lowest rate of stroke subtypes was observed in
patients with blood group O (P=0.969). The patients with T2DM (P<0.001) and dyslipidemia
(P=0.003), and those patients with sedentary lifestyles (P=0.034). The prevalence of stroke
subtypes was significantly more prevalent in patients without IHD (P=0.046) and those
without past CVA (P=0.017). The prevalence of stroke subtypes was not significant between
those patients with and without AF (P=0.713).
Conclusions: The present study showed that macrovascular and lacunar strokes were the
most prevalent types of stroke in this region. The stroke subtypes were more prevalent in
patients with overweight, diabetes mellitus, and hypertension.
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C erebrovascular accidents (stroke) are or rupture or any artery to the brain. In
considered the second leading factor addition, it is the leading cause of

contributing to mortality and they are the dementia and depression?. Worldwide,

third cause of disability®. Stroke is defined 70% of strokes and 87% of both stroke-

as the sudden death of some brain cells related mortalities and disability-adjusted

owing to a lack of oxygen when the blood life years happen in low and middle-c

flow to the brain is lost through blockage The Stroke in low- and middle-income
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countries (LMIC) has been doubled over
the last four decades. During the
mentioned decades, the incidence of stroke
has been reduced by 42% in high-income
countries®. A stroke happens 15 years
earlier in on average. Stroke is a
contributing factor for a large number of
mortalities in LMIC in comparison with
high-income countries?.

Stroke has similar risk factors as coronary
heart disease and other vascular diseases.
The risk factors are hypertension, elevated
lipids, and diabetes. The risk factors
related to lifestyle are smoking, low
physical activity or unphysical activity,
unhealthy  diet, and obesity®>. A
combination of the mentioned above
factors has been shown to be effective to
reduce stroke mortality in LMIC’ 8,

The persons who are at the peak of their
productive life are more affected by stroke.
Despite the large effect of stroke on the
socio-economic development of countries,
the crisis is growing in LMIC and little
attention has been paid to this issue in this
region.

The distribution of stroke and its sub-type
including pathologically ischemic (major
VS. small vessel), intracerebral
hemorrhage, subarachnoid hemorrhage and
venous infarction and anatomically
(anterior vs. posterior circulation), lobes
localization were explored in this study.
PATIENTS AND METHODS

Study design and sampling

We collected consecutively all types of
stroke admitted to three qualified general
hospitals. The stroke and its types were
diagnosed by qualified neurologist or
internists  through  the  appropriate
diagnostic criteria. The patients who
attended the out-patient clinic of the
hospitals were examined physically and
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clinically for the eligibility criteria. The
patients who met the eligibility criteria of
stroke regardless of its types were included
in the study. The detail medical and
clinical history of the patients was
documented during the patient's visit
between February 2017 and June 2018.
The settings which were included in this
study Azadi (Duhok city) Zakho (Zakho
city) and Gulan (Akre city) teaching
hospitals.

Inclusion and exclusion criteria

The patients aged 16 years and older of
both gender and regardless of the socio-
demographic characteristics were eligible
to include in the study. The patients who
had available information to determine the
subtype classification were included in the
study. The patients who were included in
this study were stroke/ transient ischemic
attack (TIA) survivors. The patients who
were diagnosed with primary
intracerebral/subarachnoid hemorrhage
and those who passed away or discharged
from the hospital without inpatient
admission were not included in this study.
The patients who were referred to other
clinics or were diagnosed with stroke
mimic (e.g. migraine, subdural hematoma,
brain tumor, and other nonvascular
conditions were not included as well.

Main Outcomes: Ischemic Stroke Subtypes
The main outcome which was recorded for
the present study was the diagnosis of
ischemic stroke subtype. The classification
of stroke subtype was established
according to the Subtypes of Ischemic
Stroke Classification  System®. The
diagnosis of stroke subtype was based on
the information obtained from the medical
history, physical and clinical examination,
and laboratory investigations. The patients
were referred to additional tests as
required. The patients should have a
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carotid  ultrasound and  computed
tomography and/or MRI. The final
decision was made based on the critical
review of the history, neurological
examinations, and all test results®.

Additional Outcomes: Stroke Risk Factors
The additional outcomes which were
recorded for this study were stroke risk
factors. They were age, sex, diabetes
mellitus, smoking status (categorized as
smoker and non-smoker), plasma lipid
(dyslipidemia), computed tomography and
MRI, blood group, body mass index
(BMLI), hypertension, alcoholic
consumption, sedentary lifestyles, and past
CVA. BMI was categorized as <18.5
underweight), 18.5-24.9 (normal weight),
25-29.9 (overweight), and >30 (obese).
Statistical methods

The descriptive purposes of the study were
examined in frequency and percentage or
mean and standard deviation. The
correlation of marital status and mental
health wellbeing and its dimensions were
examined in the Pearson correlation. The
predictors of marital satisfaction were
examined in regression models. The null
hypothesis was rejected in a P-value of
less than 0.05. The statistical calculations
were performed by Statistical Package for
Social Sciences (SPSS version 25:00. The
sample size is estimated based on the
Slovin’s Formula as follows:

Ethical considerations

The ethical approval of the present study
was taken from the local health ethics
committee in Duhok city. The participation
in this study was optional and the
guarantee was given to the subjects for the
confidentiality of  their personal
information. Their right to not disclose the
information was protected during data
collection.

RESULTS

The mean age of the patients who were
included in this study was 64.73 (SD:
12.55) ranged between 16 and 105 years.
The mean BMI of the patients was 26.34
(SD: 3.90) with the dominant overweight
population (40.8%) followed by normal
weight (37.2%) and obese (21.4%) and the
least percentage of underweight (0.6%) as
presented in Table 1.

The study showed that most of the patients
were determined in blood group A (43.6%)
followed by B (36.9%) and AB (14.3%).
In addition, the results showed that most of
the patients had hypertension (78.0%),
dyslipidemia (63.1%) and sedentary
lifestyle (52.9%). The percentages of the
patients who had T2DM ad CVS were
35.9% and 25.5, respectively. Moreover,
34.0% and 8.8% were smokers and
alcoholics, respectively (Table 1).

Table 1: General characteristic of patients with

stroke
Patients’ characteristic Mean Sta.
(n=635) Deviation
Age (16-105 yrs.) 64.73 12.55

BMI (Range: 17-42) 26.34 3.90
Number Percent

Underweight 4 0.6
Normal Weight 236 37.2
Overweight 259 40.8
Obese 136 21.4
Number Percent

Blood Group

Group A 277 43.6
Group B 234 36.9
Group AB 91 14.3
Group O 33 5.2
Hypertension 495 78.0
Type 2 Diabetes Mellitus 228 35.9
Smokers 216 34.0
Dyslipidemia 401 63.1
Alcoholic 56 8.8
Sedentary 336 52.9

The prevalence of stroke subtypes was
macrovascular stroke (48.7%), lacunar
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stroke (32.9%), ICH (15.7%), SAH
(2.5%), and wvenous (0.2%). The
prevalence of clinical risk factors was IHD
(25.5%), past CVA (37.8%), and AF
(25.4%), as presented in Table 2.

Table 2: Prevalence of stroke subtype and
related clinical risk factors

Stroke subtype

and risk factors Number Percent
(n=635)

Stroke Type

Macrovascular 309 48.7

stroke 209 32.9

lacunar stroke 100 15.7

ICH 16 25

SAH 1 0.2

Venous

IHD 162 25.5

Past CVA 240 37.8

AF 161 25.4

The study showed that patients with
macrovascular and lacunar stroke were
significantly older (65.80 and 65.84 years,
respectively) compared to other stroke
subtypes. The BMI of the patients with
stroke subtypes was not significantly

different, but the mean of all of them was
overweight (P=0.453).

The lowest rate of stroke subtypes was
observed in patients with blood group O
(P=0.969). The patients with T2DM
(P<0.001) and dyslipidemia (P=0.003),
and those patients with sedentary lifestyles
(P=0.034). The significant difference in
the prevalence of stroke subtypes was not
found Dbetween males and females
(P=0.437), between smoker and non-
smokers (P=0.193). The study did not find
a significant difference in the prevalence
of stroke subtypes between patients with
and without hypertension (P=0.115) but

the majority of the patients were
hypertensive in all stroke subtypes.
Similarly, there was no significant

difference in the prevalence of stroke
subtypes between alcoholic and non-
alcoholic patients (P=310), as presented in
Table 3.

Table 3: Prevalence of stroke subtype in patients with different characteristics

Characteristics Macrovascu lacunar Siroke Subbype
(n=635) ICH SAH Venous  P-Value
lar stroke stroke

Age 65.80+11.82 65.84+12.46 61.02+1253 55.69+14.67 16.00 <0.001*
BMI 26.30+3.83 26.11+3.95 26.99+4.08 26.25+3.09 25.00 0.453*
Underweight 2 (0.6) 1(0.5) 1(1.0) 0(0.0) 0(0.0) 0.843***
Normal Weight 119 (38.5) 80 (38.3) 31 (31.0) 6 (37.5) 0 (0.0
Overweight 121 (39.2) 89 (42.6) 41 (41.0) 7 (43.8) 1 (100.0)

Obese 67 (21.7) 39 (18.7) 27 (27.0) 3(18.8) 0 (0.0
Blood Groups 0.969**
Group A 132 (42.7) 94 (45.0) 46 (46.0) 4 (25.0) 1 (100)
Group B 118 (38.2) 73 (34.9) 35 (35.0) 8 (50.0) 0 (0.0
Group AB 44 (14.2) 31 (14.8) 13 (13.0) 3(18.8) 0 (0.0

Group O 15 (4.9) 11 (5.3) 6 (6.0) 1(6.3) 0 (0.0
Gender 0.437
Female 170 (55.0) 115 (55.0) 49 (49.0) 11 (68.8) 0 (0.0
Male 139 (45.0) 94 (45.0) 51 (51.0) 5 (31.3) 1 (100)
HTN 0.115*
No 71 (23.0) 45 (21.5) 17 (17.0) 6 (37.5) 1 (100)
Yes 238 (77.0) 164 (78.5) 83 (83.0) 10 (62.5) 0 (0.0
DM <0.001**
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Characteristics Macrovascu lacunar Siteke subbype
(n=635) ICH SAH Venous  P-Value
lar stroke stroke

No 178 (57.6) 132 (63.2) 81 (81.0) 15 (93.8) 1 (100)

Yes 131 (42.4)  77(36.8) 19 (19.0) 1(6.3) 0 (0.0)

Smoking 0.193**
No 214 (69.3)  130(62.2) 61 (61.0) 13 (81.3) 1 (100)

Yes 95 (30.7) 79 (37.8) 39 (39.0) 3(18.8) 0 (0.0)

Dyslipidemia 0.003**
No 120 (38.8) 76 (36.4) 26 (26.0) 12 (75.0) 0 (0.0)

Yes 189 (61.2) 133 (63.6) 74 (74.0) 4 (25.0) 1 (100)

Alcoholic 0.310***
No 277 (89.6) 190 (90.9) 96 (96.0) 15 (93.8) 1 (100)

Yes 32 (10.4) 19 (9.1) 4 (4.0) 1(6.3) 0 (0.0)

Sedentary 0.034**
lifestyle 144 (46.6) 86 (41.1) 58 (58.0) 10 (62.5) 1 (100)

No 165 (53.4) 123 (58.9) 42 (42.0) 6 (37.5) 0 (0.0)

Yes

Independent t-test, **Pearson Chi-squared, and *** Fishers’ exact tests were performed for statistical
analyses.

The bold numbers show a significant difference.
The study showed that the prevalence of (P=0.017). The prevalence of stroke
stroke subtypes was significantly more subtypes was not significant between those
prevalent in patients without IHD patients with and without AF (P=0.713), as
(P=0.046) and those without past CVA presented in Table 4.

Table 4: Prevalence of stroke subtype in patients with different clinical risk factors

Characteristics Stroke Subtype

n=635 Macrovascular lacunar P-

( ) Stroke stroke ICH SAH Venous Value
IHD 0.046
No 218 (70.6) 156 (74.6) 84 (84.0) 14 (87.5) 1 (100.0) *k
Yes 91 (29.4) 53 (25.4) 16 (16.0) 2 (12.5) 0 (0.0)

Past CVA 0.017
No 186 (60.2) 121 (57.9) 73 (73.0) 14 (87.5) 1 (100.0) *
Yes 123 (39.8) 88 (42.1) 27 (27.0) 2 (12.5) 0 (0.0)

AF 0.713
No 226 (73.1) 159 (76.1) 74 (74.0) 14 (87.5) 1 (100.0) *k
Yes 83 (26.9) 50 (23.9) 26 (26.0) 2 (12.5) 0 (0.0)

*Pearson Chi-squared, and ** Fishers’ exact tests were performed for statistical analyses.
The bold numbers show a significant difference.

DISCUSSION

The  present study showed that mellitus are the most prevalent risk factors
macrovascular and lacunar strokes were of stroke subtypes.

the most prevalent subtypes of stroke. In The risk factors of stroke have been
addition, the study showed that investigated in other studies in the
overweight, hypertension, and diabetes literature. A research study conducted in
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this region aimed to assess the parameters
of metabolic syndrome in patients with
stroke'®. The study was performed among
950 patients who presented to the
Neurology Ward at Azadi Teaching
Hospital/Duhok in 2014. Of the patients
who were included in study 392 (41.3%)
including 254 females (64.8%) and 138
males (35.2%) met the eligibility criteria
for metabolic syndrome. The patients had
at least three or more risk factors of
metabolic syndrome. The study found that
the most prevalent risk factors of stroke
were overweight/obesity (95.2%),
hypertension (82.4%), diabetes mellitus
(96.6%), and hyperlipidemia (51%). In
addition, the most prevalent type of stroke
was ischemic one (86%).

Another study evaluated the risk factors
for ischemic stroke by its subtypes among
14448 men and women aged 45-64 years.
The investigators included the subjects the
Atherosclerosis Risk in  Communities
study. They ascertained the incidence of
the disease from the hospital surveillance
records. The individuals were followed-up
for 13.4 years. The study showed that the
incident ischemic strokes were lacunar
(n=105), non-lacunar  (n=326), and
cardioembolic (n=100). The risk factors
for stroke were waist-to-hip ratio, history
of coronary heart disease, left ventricular
hypertrophy, lipoprotein(a), and
smoking*!.

The recent study focused on the
assessment of risk factors, clinical
presentations and predictors of stroke
subtypes in LMIC12. They conducted a
prospective observational study in 2017.
They found 116 persons who were
diagnosed with stroke with a mean age of
55.1 (SD: 14.0 years). Based on the criteria
of the World Health Organization (WHO)
for the diagnosis of stroke, 51.7% of the
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patients had ischemic and 48.3% had a
homorganic stroke. The most common risk
factors of the stroke were hypertension
(75.9%), family history (33.6%), alcohol
use (22.4%), smoking (17.2%), and heart
failure (17.2%). The study found that atrial
fibrillation is the independent predictor for
hemorrhagic stroke.

The present study showed that most of the
patients with different stroke subtypes
have hypertension. Many persons who
have a stroke have high blood pressure.
Hypertension damages the arteries of the
whole body and establishes some
conditions where the arteries can burst or
clot more easily. The weakened arteries in
the brain lead to high blood pressure and
consequently put a person at much more
risk for stroke. Therefore, hypertension
management is a key way to decrease the
risk of having a stroke in3,

The stroke happens when a blood vessel to
the brain is either blocked by a clot (called
ischemic stroke) or bursts (hemorrhagic
stroke). During the stroke, the part of the
brain is no longer receives the blood and
oxygen that it is required resulting in brain
death. The stroke has an impact on patient
thinking, movement, and function. It
effects language, memory and vision,
paralysis or mortality®. Hypertension is
the single important risk factor for stroke.
It is responsible for 50% of the ischemic
strokes and also rises the risk of
hemorrhagic stroke. It is so important to
manage hypertension because it s
diagnosed when significant damage has
occurred in the blood vessels of the body**.
A large number of studies have
concentrated on the role of stroke in the
development of stroke>17,

The present study showed the lowest
percentage of the stroke in patients with
blood group O. a study conducted in 30239



Duhok Medical Journal

Volume 16, Issue 2, 2022

persons using a case-control study design
including 646 patients with stroke and
1104 healthy controls in the United States
of Americal8. The study found that blood
type AB is associated with an increased
risk of stroke. New research reported the
link between a non-O blood type and an
increased risk of heart attack or stroke. The
analysis of more than 1.3 million people
found that the persons with blood types
other than type O have a 9% higher chance
of cardiovascular events®®.

Strengths and limitations

The strong point of this study must be
traced in the large sample size of the
patients included in the study. In addition,
a broad general and clinical risk factors
were recorded for the study purposes.
However, the causal pathway may not be
examined in longitudinal investigations
rather than cross-sectional types. In
addition, the patents who were included in
this study were selected form one
geographical area and the findings may not
be generalized to other regions across the
country.

It is suggested that more attention be paid
to the nutritional and clinical risk factors
of strobe subtypes in this region.
Conclusions and recommendations

The present study showed that
macrovascular and lacunar strokes were
the most prevalent types of strokes in this
region. The stroke subtypes were more
prevalent in patients with overweight,
diabetes mellitus, and hypertension.

It is recommended that more attention be
paid to the early management of the
patients with stroke since the disease has
the risk of early recurrence®.
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