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ABSTRACT

Background: Stroke remains an outstanding worldwide disease process that results in high
mortality and significant mental and physical disabilities. Stroke inflicts profound economic
burden on both individual and governmental budgets.

Patients and Methods: This study has been designed to describe the profile of stroke
patients in our locality. A cross sectional study design with consecutive sampling procedure
were used to enroll nine hundred fifty patients who were admitted the Neurology Ward of
Azadi General Teaching Hospital in Duhok during the period between January and
December 2014. A suitable data sheet was designed to accommodate the relevant patient’s
data. Patients suspected of having vascular anomalies and / or neoplastic lesions and
traumatic cases were excluded.

Results: Out of 950 patients, the females were 510 (53.7%) age range 23-105 years (mean
63.9+SD 13.1 years), while the rest were 440 (46.3%) males, age range 25-98 years (mean
65.4+SD 13.1years). The majority of patients 684 (70%) had their ages between 50-79 years.
There were 803 (84.5%) ischaemic strokes, while haemorrhagic strokes accounted for 147
(15.5%) of cases. The patients’ populations suffering identifiable RFs were as follow: obesity
734 (77.3%), hypertension 568 (59.8%), hyperlipidaemia 235 (24.7%), smoking 191
(20.1%), previous stroke 190 (20%), heart disease 153 (16.1.3%), diabetes mellitus 77 (8.1
%). Although 21 (2.2%) patients had no gross identifiable RFs, however, the rest of patients
had one or more apparent risk factors. Regarding outcome during the admission period, 133
(14%) patients had died; mortality rate among ischaemic stroke had been 86/803 (10.7%)
while among haemorrhagic stroke 47/147 (32%).

Conclusions: The findings in this study show many similarities to other studies worldwide.
Although the present study has thrown the light on few common risk factors for stroke, both
of modifiable and non-modifiable nature, at a tertiary referral teaching hospital in Duhok
City, which includes a multiethnic community, it is recommended that further detailed and
well-designed medical and statistical research to be conducted in this community in order to
study genetic predisposition to stroke, setup preventive measures, implement proper
management protocols aiming at improving the outcome, and directing health authorities
planning health services for those surviving the stroke disorder.
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troke standing as a distinguished
clinical entity and referral to general
hospitals worldwide, affects different age
groups of both sexes with significant
mortality and morbidity. Brain stroke
remains one of the leading causes of

mortality and disability worldwide. In
general, many risk factors (RFS),
associated with this disease process are
identifiable and can be, at least, modified
to a certain extent, such as hypertension
(HTN),  diabetes  mellitus  (DM),
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hyperlipidaemia  (HL), obesity, and
smoking.

Researchers have found that stroke is a
major cerebrovascular disease resulting in
high mortality and persistent disability in
adults across the world. Besides coronary
heart disease and cancer, stroke is the
commonest cause of death in most
industrialized countries. Survivors of
stroke are often left with severe mental and
physical disabilities, which create a major
social and economic burden, ranking as the
second most common cause of death
worldwide and a major source of
morbidity. Stroke is becoming a rapidly
increasing problem and an important cause
of illness and deaths in Saudi Arabia.
However, compared with the developed
countries,  research  regarding  the
incidence, prevalence and their socio-
demographic properties of stroke is still
insufficient due to lack of appropriate
studies being conducted in these specified
areas ».

Stroke incidence rises steeply with age;
therefore, stroke in younger people is less
common; however, stroke in a young
person can be devastating in terms of
productive years lost and impact on a
young person’s life 2. Stroke is the second
leading cause of death in the world. In the
Middle East and North Africa stroke is
increasingly becoming a major health
problem, with projections that deaths from
it will nearly double by 2030 *.

This cross sectional study deals with the
clinical profile and gross risk factors that
have background in the causation of
stroke. It is a teaching-hospital-based study
that describe gender, age, type of stroke,
number of RFs, and outcome. Many other

relevant current concepts have been
mentioned.

PATIENTS AND METHODS

Nine hundred and fifty patients qualified
for the study. They have been admitted to
the Neurology Wards at Azadi Teaching
Hospital (ATH), in Duhok City, Region of
Kurdistan, North of Irag, over one year
period between January 2014-December
2014. The patients came, mainly, from
various cities and towns of Duhok and
Mosul Governorates and are of various
ethnic groups.

When the patients with stroke present to
the Accident and Emergency Departments
of Accident and Emergency Hospital and
ATH, history is taken from the patient or
his/her relatives, examined, resuscitated,
and stabilized. Then a non-contrast,
computed tomography (CT) scan is
arranged to disclose the type of stroke
(Figurel). Routine blood tests are taken
including the bleeding profile, complete
blood picture, serum electrolytes and
lipids. Following the laboratory tests, the
patient is seen by the specialist neurologist
and is either admitted to the medical
Intensive Therapy Unit or the Neurology
Ward at ATH depending on the clinical
status where appropriate treatment is
received. The magnetic resonance imaging
(MRI) is usually arranged on the following
days including T1W, T2W, FLAIR, and
Diffusion  Weighted phases (DWI)
(Figure2); however, both, the MR
angiography and venography (MRA/V) are
performed whenever the clinicians find
appropriate. Patients, whose latter tests
show the possibility of having an
aneurysm, an arteriovenous fistula, or
tumour, or other neurosurgical disorder,
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are referred for conventional angiography
outside the region and were excluded from
the study. Few patients, however, have had
carotid Doppler studies done for them.
Since the vast majority of patients had
their stroke in the cerebral hemispheres,
and to a lesser extent in the brain stem and
cerebellum, the term stroke has been
generalized on all of the brain strokes.

In the context of defining some of the RFs,
obesity is considered when body mass
index is >30 kg/m2, including overweight
and obesity type | & II; hypertension
(HTN) when the blood pressure is >
130/90 mm Hg or history of HTN;
hyperlipidaemia (HL) when the serum
levels of cholesterol > 200mg/dL, or
triglycerides > 160 mg/dL, or high density
lipoproteins (HDL) cholesterol of <40
mg/dL; heart diseases (HD), e.g. history of
ischaemic heart disease (angina and
myocardial infarction), atrial fibrillation,
cardiac myopathy, etc.; diabetes mellitus
(DM) when the fasting serum blood sugar
exceeds 100 mg/dL; and renal impairment
(R1) when both blood nitrogen urea and
serum creatinine levels exceed 60 mg/dL
and 1.3 mg/dL respectively. Smoking
means those patients with habitual
smoking of > 10 cigarettes per day while
alcohol stroke those who currently drink
>1 drink per week and <2 drinks per day.
Some patients were found to have suffered
previous stroke (PS). We did not perform
any post-mortem or neural tissue
histopathological tests.

RESULTS

Four hundred seventy-six (50.1%) patients
came from Duhok City; the rest (49.9%)
came from other towns and cities of
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Duhok and
(Tablel).

Nineveh  Governorates,

Table 1: Study sample by residence.

Residency Number of %
patients
Duhok City 476 50.1%
Other cities of Duhok and 474 49.9%
Nineveh Governorate
Total 950 100%

The main bulk of strokes has occurred
between 40-89 years of age, (Table 2).

Table 2: Study sample by age group and gender

Age Male Female Total
groups patients patients No (%)
(years)

20-29 6 8 14 (1.5%)
30-39 8 6 14 (1.5%)
40-49 30 42 72 (7.6%0)
50-59 70 107 177
(18.6%0)
60-69 135 147 282
(29.7%)
70-79 108 115 225
(23.7%)
80-89 73 76 149
(15.7%)
90-105 10 9 19 (2%)
Total 440(46.3%) 510(53.7%0) 950
(100%0)

There were 440 male (46.3%) and 510
female (53.7%) patients with stroke,
(Table3).

Table 3: Summary statistics for the mean age by
gender

Gender Number Age Mean p*

(%) (years) age+SD Value

Males 440 25-98 65.4+13.1 0.079

(46.3%)
Females 510 23-105 63.9+13.1
(53.7%)
Total 950 (100%)

*Based on unpaired t-test.
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According to type of stroke, patients were
divided into two groups, (Tabled):
ischaemic stroke (IS) accounted for 803
(84.9%) cases, while 147 patients (15.1%)
had hemorrhagic stroke (HS).

Table 4: Study sample by type of stroke

Table 6: Study sample by the number of risk
factors and gender

Type of stroke Number of %
patients
Ischemic stroke 803 84.5%
Haemorrhagic 147 15.5%
stroke
Total 950 100%

RFs for stroke in patients involved in this
study, in decreasing frequency, (Table 5):
obesity 734 (77.3%), HTN 568 (59.8%),
HL 235 (24.7%), smoking 191(20.1%),
previous stroke (PS) 190 (20%), HD 153
(16.1%), RI 25 (2.6%), and alcohol intake
accounting for 8 (0.8%) patients.

Number of Number of patients

RFs Males Females Total %
No risk 11 10 21 2.2%
factor
One risk 70 64 134 14.1%
factor
Two risk 148 146 294  30.9%
factors
Three risk 132 187 319 33.6%
factors
Four risk 65 75 140 14.7%
factors
Five risk 9 26 35 3.7%
factors
Six risk 4 2 6 %
factors
Seven risk 1 - 1 %
factors
Total 440 510 950 100%

Table 5: Study sample by Risk factors (RFs)

Risk factor* Number of %
patients

Obesity (overweight, 734 77.3%
obesity type 1&I1)
Hypertension 568 59.8%
Hyperlipidaemia 235 24.7%
Smoking 191 20.1%
Previous stroke 190 20%
Heart diseases (atrial 153 16.1%
fibrillation, ischaemic
heart disease, cardiac
myopathy, etc.)
Diabetes mellitus 77 8.1%
Renal impairment 25 2.6%
Alcohol intake 8 0.8%

Of the total 950 patients, 133(14%) died
during their admission period. The
mortalities were obviously higher in
patients with HS (32%) compared to those
with IS (10.7%), (Table 7).

Table 7. Mortality rate by type of stroke

Type of Number Number of p*
cerebral of mortalities
stroke patients (%)
Ischaemic 803 86 (10.7%) <0.001
stroke
Haemorrhagic 147 47 (32%)
stroke
Total 950 133 (14%)

*Note: Many patients have more than one
RF (see table 6).

Table 6, illustrates the numbers of RFs for
patients included in the current study: 21
(2.2%) of patients were free of RFs for
strokE, 134 (14.1%) had only one RF, 294
(30.9%) had two RFs, 319 (33.6%) three
RFs, 140 (14.7%) four RFs.

**Based on Z-test for proportions.

Relation of number of RFs with the
mortality rate (MR) is shown in table 9;
MR was only 3/21 (14.3%) in patients with
no RFs, 13/143 (9.7%) in patients with
history of one RF, 33/294 (11.2%) in
patients with two RFs, 54/319 (15.5%) in
those with 3 RFs, and 30/175 (36.4%) in
patients with more than 3 RFs.

49 https://doi.org/10.31386/dmj.2017.11.2.6
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Table 9. Mortality the number of risk factors

Number of Total Mortality %

RFs
No RF 21 3 14.3%
One RF 134 13 9.7%
Two RFs 294 33 11.2%
Three RFs 319 54 15.5%
Four RFs 140 23 16.4%
Five RFs 35 7 20%
Six RFs 6 - -
Seven RFs 1 - -

Total 950 133 -

The patients’ population comes from two
governorates in the north west of Iraq,
namely Duhok and Nineveh Governorates
(Table 1). Although the dominant ethnic
group is the Kurdish one, however, other
ethnic groups are also represented in the
study, e.g. the Arabs, Christians, and
Turkuman. Therefore, we can consider the
present study having multiethnic profile.

Figure 1: (a) An acute computed tomography scan of the head showing acute ischaemic infarction in the
territory of the right middle cerebral artery,
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(b)
Figure 2: (a) Diffusion-weighted magnetic resonance image of the head of the same patient.
(b) MRI of the brain showing multiple ischaemic cerebral infarctions affecting cerebral
hemispheres, occipital lobes, right temporal lobe, both thalami, midbrain, and both
cerebellar hemispheres. The patient survived the event.
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DISCUSSION

Stroke is a major cerebrovascular disease
resulting in high mortality and persistent
disability in adults across the world.
Besides coronary heart disease and cancer,
stroke is the commonest cause of death in
most industrialized countries. Survivors of
stroke are often left with severe mental and
physical disabilities, which create a major
social and economic burden, ranking as the
second most common cause of
deathworldwide and a major source of
morbidity™.

Concerning the age of patients, this has
ranged from 20-105 years (Table I1).Age
has been identified as a marker of risk for
stroke **. Both developed and developing
countries are watching a rise in the
population of old people. As young adults
approach middle age, stroke prevalence
increases’. The incidence of stroke rapidly
increases with age, doubling for each
decade after age 55°’. The current study
has shown that the main bulk of patients is
that between 40-89 years of age, as there
were 905 (95.3%); only 45 (4.7%) patients
represent age groups younger than 39
years and older than 90 years; this goes
with other studies in the literature *°2,

Sex differences have profound
implications for effective prevention and
treatment. Epidemiologic studies reveal a
clear age-by-sex interaction in stroke
prevalence, incidence, and mortality.
Premenopausal women are most likely
protected against stroke because of sex
steroid hormone-dependent mechanisms.
Estrogen promotes blood flow by
decreasing vascular reactivity while
testosterone has opposite effects. Both are
involved in the development of
atherosclerosis.  While  premenopausal

women experience fewer strokes than men
of comparable age, stroke rates increase
among postmenopausal women compared
with age-matched men. This phenomenon,
in combination with living longer, are
reasons for women being older at stroke
onset and suffering more severe strokes®.
This study shows a predominance of
females over males: 510 (53.7%) female
patients versus 440 (46.3%) male patients.
This goes with other reporters’ who
mention that women appear to have a
higher overall lifetime risk of stroke in
addition to higher rates of post stroke
mortality, disability, depression, and
dementia, compared with men. However,
others mention no sex difference regarding
both the incidence and prevalence. A study
from Basrah Governorate, Iraq, shows
male predominance; the reason for this
gender difference can, probably, be due to
local demographic and epidemiological
factors®. Stroke affects women and men
differently; elderly women are affected
more severely than elderly men but were
more likely to survive'®. Researchers
conclude that stroke has a greater effect on
women than men.

Type of Stroke and Other Rfs

Regarding the type of stroke among the
patients’  population; IS is  more
predominant than HS variety of brain
strokes, 803 (84.5%) versus 147 (15.5%)
patients respectively. This is almost similar
to the study from Basrah showing 83.6%
versus 16%° and in Saudia Arabia
disclosed 79% Versus 18.8%
respectively*.

The many RFs that have been found in the
present review, whether as one RF or in

51 https://doi.org/10.31386/dmj.2017.11.2.6
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combination are in agreement with other
studies in stroke literature.

Regarding obesity risk, the current review
shows that obesity (overweight, and
obesity type I&Il) affects 734 (77.3%)
patients of the study group. The obesity
epidemic is rising rapidly worldwide.
Researchers have found that although body
mass index has been associated with
ischemic stroke in older populations,
however, obesity is a risk factor for young
onset ischemic stroke; their studies suggest
that the latter association may be partially
mediated through hypertension, diabetes
mellitus, or other variables associated with
these conditions'?. Furthermore, another
study suggests that central obesity and
diabetes act synergistically to increase the
risk of stroke®®. Epidemiological studies
done in the USA, Europe, and Asia found
that higher BMI was significantly
associated with increased incidence of
coronary artery disease and 1S, but the
association with  hemorrhagic  stroke
incidence was not always consistent 4. It
IS quite interesting to mention that
although the previous studies support the
concept that obesity as a contributing RF
in stroke and other disorders, however,
others mention that obesity in those
patients hospitalized for stroke, is
associated with reduced in-hospital
mortality risk and early readmittance®™.
This finding should take adequate
consideration in future studies.

Other RFs in this study are represented and
have their substantial contribution to both
IS and HS, in accordance with many other
researchers’®*®. Some have found that
HTN is the most important modifiable RF
of stroke (17). A study reported that the
RFs significant for stroke in the Saudi
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population are HTN (38%), DM (37%),
HD such as AF, ischemic heart disease,
valvular disease, cardiomyopathy (27%),
smoking (19%) and family history of
stroke (14%)™. From among the various
treatable RFs, HTN was found to be the
most important RF for stroke among the
Saudi population®®. Researchers reported
that HTN (52%) was the most important
RF to induce stroke, followed by DM and
cardiac disorders in the Saudi population.
Further, the frequent causes of cerebral
infarcts found were atherosclerosis 36%
followed by HTN and/or diabetic
arteriolopathy 24% and cardiac embolisms
19%. Hypertensive arteriolopathy
accounted for two-thirds of the cerebral
hemorrhages, whereas strokes related to
small artery disease, i.e. lacunar infarcts
and ICHs, accounted for 47% of the
cases’,

However, other researchers have found in
their studies that the major predisposing
factors identified were HTN followed by
DM, cardiac disease and cigarette
smoking. Apparently, the combination of
hypertension and DM carried a higher risk
especially in women'® #2%_ Moreover,
adequate  blood pressure  reduction,
cessation of cigarette smoking and the use
of antithrombotic therapy in atrial
fibrillation are the most effective
modifiable RFs in stroke prevention®.
Among the women, RFs in this study are
similar to those found in other studies® .
However, researchers mention that unlike
Causians, large-vessel thrombosis, cerebral
venous thrombosis, and cardioembolism
are common among young Asian women
with stroke®”. A high proportion of strokes
are pregnancy-related®” %,
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While a greater proportion of strokes are
due to subarachnoid haemorrhage and
intracranial haemorrhage in young adults
(40-55%) compared to the general stroke
population  (15-20%)*?*3  cerebral
infarction is still most common. An
increased risk of cerebral infarction among
young adults with conventional vascular
risk factors is observed, particularly in
developing countries due to increasing
smoking rates and urbanization®. Alcohol,
the least frequent RF, has been found in 8
(0.8%) patients; this is because this liquor
is not consumed on a large scale in our
community for both cultural and ritual
reasons.

Researchers mention that stroke may stand
third, fourth, or fifth cause of mortality and
first cause of disability® ***. The latter,
disabilities, do not only include physical
varieties, but, however, include cognitive
aspect of the problem as researchers have
shown a decline in the global cognitive
function of the victims of stroke®. The
mortality rate, in the present review, has
been found, among IS to be 10.7%
(86/803), and 32% (47/147) among HS
patients.

Clinicians in recent literature mention
many prognostic factors that may
significantly affect the outcome of the
acute stroke; such factors may include C-
reactive protein, troponin, calcium, and
homocysteine® .

The present study has shown that females
outnumber males and that IS incidence is
more than five times that of HS. Most of
patients were middle-aged, (684/950, 70%
had their ages between 50-79 vyears.
Identifiable RFs, in a decreasing order
were as follow: obesity 734 (77.3%), HTN
568 (59.8%), HL 235 (24.7%), smoking

191 (20.1%), PS190 (20%), HD153
(16.1.3%), DM 77 (8.1 %). However, 21
(2.2%) patients had no gross identifiable
RFs, The current study had shown that
during the admission period, the MR
among HS sufferers were more than that
among IS patients {47/147, 32% versus
86/803, 10.7% respectively}.

In order to comprehensively deal with such
on-going clinical event, appropriate
management strategies and facilities for
the care of stroke sufferers should be
available at local medical institutions. The
local health authorities should take this
into consideration in their future planning.
It is recommended that various local RFs,
and those factors that predict and incur a
prognostic outcome, may be taken into
consideration in local future large-scale-
stroke studies.
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