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Risk Factors for Stroke in Erbil City: A Case-Control Study  

 
     Kameran H. Ismail*                          Namir G. Al Tawil**                     Tariq S. Al- Hadithi*** 

Background and Objectives:  Stroke is a worldwide health problem. This study was 
carried out to find out the risk factors associated with stroke in Erbil city. 
Methods: A hospital based case-control study was carried out in Erbil city from January, 
1st 2009 to June, 30th 2009. The sample included (173 cases and 173 controls) cases 
admitted to Erbil teaching hospitals with first-ever stroke diagnosed by the consultant 
internist or neurologists and confirmed by brain CT-scan. Sex and age-matched (± 5 years) 
patients admitted to the same hospital, who do not have stroke, were taken as a control 
group. 
Results: The mean ± SD ages of cases and controls were 62.2 ±13.4 and 61.54 ±13.16 
years, respectively with a male: female ratio of 1.1:1. Nearly 70% were ischaemic and 30% 
were haemorrhagic. A slightly more than half (51.45%) of strokes occurred in the 7th and 8th 
decades of life. Multiple logistic regression analysis revealed statistically significant 
association between smoking (P<0.001), exercise (P<0.001), hypertension (P=0.001), 
family history of stroke (P=0.004), BMI (P=0.012) and PCV% (P<0.001) with stroke. 
However multiple logistic regressions of risk factors for ischaemic and haemorrhagic 
strokes separately revealed that diabetes was significantly associated with ischaemic 
stroke (P=0.025) while body mass index was significantly associated with haemorrhagic 
stroke (P=0.001).  

ABSTRACT 
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Stroke is a worldwide health problem. It 
makes an important contribution to 
morbidity, mortality and disability in 
developed as well as developing countries 
1. Stroke is a common medical emergency 
with an annual incidence of between 180 
and 300 per 100,000 in United States 2. In 
most parts of the world, about 70% of 
strokes are due to ischemia, 27% are due 
to hemorrhage, and 3% are of unknown 
cause 3. WHO estimated that in 2005, 
stroke accounted for 5.7 million deaths 
worldwide, equivalent to 9.9 % of all 
deaths. Over 85% of these deaths had 
occurred in people living in low and middle 
income countries and one third occurred in 

INTRODUCTION: 
4. In many developing countries, the 
incidence is rising because of the adoption 
of less healthy life styles. About one-fifth of 
patients with an acute stroke will die within 
a month of the event, and at least half of 
those who survive will be left with physical 
disability 5. Several factors are known to 
increase the liability to stroke; the most 
important of these are hypertension, heart 
disease, diabetes mellitus, cigarette 
smoking, and hyperlipidemia 6. Some 
evidence indicates that the decline in the 
incidence of stroke observed in many 
countries is due to better management of 
hypertension 7. Despite recognition of 
modifiable risk factors for a first stroke and 
the availability of well-known treatments, 
suboptimal control of risk factors continues 
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more than 700,000 strokes in the United 
States each year 8. No published data on 
stroke in Erbil city are available; therefore, 
this study was carried out to find out the 
risk factors associated with stroke in Erbil 
teaching hospitals. 

This hospital based case-control study was 
carried out on cases admitted to the three 
teaching hospitals in Erbil city, which is the 
center of Erbil governorate, located in 
Kurdistan region of Iraq. The study 
extended from January, 1st 2009 through 
June, 30th 2009. Cases with a first attack of 
stroke (first-ever stroke) diagnosed by the 
consultant internist or neurologists and 
confirmed by brain imaging (CT-scan) were 
included in the study. Sex and age-
matched (± 5 years) patients admitted to 
the same hospital of cases, who do not 
have (and without previous history of) 
stroke and transient ischaemic attacks 
(TIA), were taken as a control group. A 
case was considered as a “stroke” 
according to the WHO definition 1. Patients, 
known to have previous history of stroke, 
not residing in Erbil city were excluded from 
the study. Stroke events discovered to be 
secondary to brain tumour, or brain 
metastasis, or caused by trauma were also 
excluded from the study. Verbal informed 
consent was obtained from all subjects 
(cases and controls) or their close relatives. 
Data were obtained by a direct interview of 
both cases and controls, if they can 
answer; otherwise data were obtained from 
close relatives, using a questionnaire 
designed by the researchers. Data 
requested included: age, sex, marital 
status, smoking (current smoking: smoking 
at least one cigarette per day 9), exercise 
(walking at least 30 minutes per day), and 
history of systemic diseases (hypertension, 
diabetes mellitus and heart diseases), 
family history of stroke and the use of oral 
contraceptives among females (using of 
pills for a duration of more than 6 months at 
any time 10). Laboratory investigations 
included: fasting blood sugar, serum total 

serum LDL-cholesterol and PCV%. Weight 
and height were measured and body mass 
index (BMI) was calculated according to 
Hanlon et al 11. Brain imaging (CT-Scan) 
was done for all cases. Individuals were 
considered diabetics if the condition had 
been previously diagnosed by a physician, 
or if they have been receiving insulin and/
or treatment before a stroke or they were 
discovered to have fasting blood sugar of ≥ 
126 mg/100ml (≥7mmol/dl) 12. HbA1c was 
measured for diabetic subjects. The 
recommended goal (controlled) for HbA1C 
is ≤ 7% 13. Statistical Package for social 
sciences (SPSS, version 15.0) was used 
for data entry and analysis. Chi square test 
of association (when the expected count of 
more than 20% of the row by column table 
is <5, Chi square test is not applicable), 
student t-test and multiple logistic 
regressions were used. P value of ≤ 0.05 
was regarded as statistically significant. 

The sample included 346 subjects (173 
cases and 173 controls); the age of       
patients ranged from 12 to 89 years for 
cases and 14 to 87 years for controls. The 
male: female ratio was 1.1:1 for both cases 
and controls. The mean ± SD ages of 
cases and controls were 62.2 ±13.4 and 
61.54 ±13.16 years, respectively. There 
was no statistically significant difference 
between the means of age of cases and 
controls (P=0.648). Nearly 70% were     
ischaemic and 30% were haemorrhagic. In 
males, 71.4% of cases were ischaemic and 
28.6% were haemorrhagic while in         
females, 68.3% of cases were ischaemic 
and 31.7% were haemorrhagic. The age 
distribution of cases by stroke subtype is 
shown in (Table1). A slightly more than half 
(51.45%) of strokes occurred in the 7th and 
8th decades; 54.55% of ischaemic strokes 
occurred in the 7th and 8th decades of life, 
while 44.23% of haemorrhagic strokes 
occurred in this age group and 21.15% of 
cases occurred in the 5th decade of life. In 
males high proportion of both ischaemic 
(60%)   And haemorrhagic (46.2%)                

MATERIALS& METHODS: 

RESULT:  
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strokes occurred in the 7th and 8th decades 
of life, while in females 48.2% of ischaemic 
strokes occurred in the 7th and 8th decades, 
and 46.1% of haemorrhagic strokes 
occurred in the 5th and 6th decades of life. 
Table 2 shows that there was statistically 
significant association between stroke and 
hypertension (P<0.001), diabetes mellitus 
(P<0.001), uncontrolled diabetes mellitus 
(P=0.012), smoking (P<0.001), lack of 
exercise (P<0.001), heart diseases (P= 
0.007), overweight and obesity (P=0.001), 
family history of stroke (P=0.001) and use 
of oral contraceptive pills (P=0.015). A 
significant association between diabetes 
mellitus with stroke subtypes (P=0.027) 
was demonstrated (Table 3). The means of 
serum lipid levels (cases vs. controls) in   
mmol/l were as follow:  serum cholesterol      

 (4.98 vs. 4.84); serum triglycerides (1.42 
vs. 1.51); HDL-cholesterol (1.17 vs. 1.17) 
and LDL-cholesterol (3.18 vs. 3.00). 
However, these variations have no 
statistical significance. Multiple logistic 
regression analysis revealed statistically 
significant association between smoking 
(P<0.001), exercise (P<0.001), 
hypertension (P= 0.001), family history of 
stroke (P=0.004), BMI (P=0.012) and 
PCV% (P<0.001) with stroke (Table 4). 
However, multiple logistic regressions of 
risk factors for ischaemic strokes and for 
haemorrhagic strokes separately revealed 
that diabetes was significantly associated 
with ischaemic stroke (P=0.025) while BMI 
(obesity and overweight) was significantly 
associated with haemorrhagic stroke 
(P=0.001) (Table 5). 

Table 1: Age distribution of cases by stroke subtype. 

 

Age 

(years) 

Ischaemic Haemorrhagic Total 

Male 

No (%) 

Female 

No (%) 

Total 

No.  (%) 

Male 

No (%) 

Female 

No (%) 

Total 

No.  (%) 

No.  (%) 

<30 1   (1.5) 0 (0.0) 1   (0.83) 0 (0.0) 0 (0.0) 0    (0.00) 1  (0.58) 

30-39 2   (3.1) 1 (1.8) 3   (2.48) 2 (7.7) 1 (3.8) 3    (5.77) 6  (3.47) 

40-49 7  (10.8) 9 (16.1) 16  

(13.22) 

4 (15.4) 7 (26.9) 11 ( 21.15) 27  (15.61) 

50-59 14  (21.5) 11 (19.6) 25  

(20.66) 

4 (15.4) 5 (19.2) 9   (17.31) 34  (19.65) 

60-69 19 (29.2) 12 (21.4) 31  

(25.62) 

6 (23.1) 4 (15.4) 10  (19.23) 41  (23.70) 

70-79 20 (30.8) 15 (26.8) 35  

(28.93) 

6 (23.1) 7 (26.9) 13   (25.00) 48  (27.75) 

≥ 80 2 (3.1) 8 (14.3) 10  (8.26) 4 (15.4) 2 (7.7) 6   (11.54) 16  (9.25) 

Total 65 (100) 56 (100) 121  (100) 26 (100) 26 (100) 52  (100) 173  (100) 
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Table 2: Distribution of risk factors among cases and controls . 

† Out of 50  †† Out of 20  

 

Table 3: Risk factors by stroke subtype. 

* Out of 41   ** Out of 9 † Out of 56  †† Out of 26   

Risk factor Cases(n =173) 

No. with risk factor (%) 

Controls (n =173) 

No. with risk factor (%) 

P - value 

Hypertension 101  (58.4) 38   (22.0) <0.001 

Diabetes mellitus 50   (28.9) 20   (11.6) <0.001 

Uncontrolled diabetes 45†   (90.0) 13††   (65.0) 0.012 

Heart diseases 31   (17.9) 14    (8.1) 0.007 

Current smoking* 60   (34.7) 13    (7.5) <0.001 

Lack of exercise 166  (96.0) 104   (60.1) <0.001 

Family history of stroke 19   (11.0) 4      (2.3) 0.001 

Overweight and obesity 113  (65.3) 83   (48.0) 0.001 

Oral contraceptive use 

(n=82) 

25   (30.5) 12  (14.6) 0.015 

Risk factor Ischaemic(n =121) 

No. with risk factor (%) 

Haemorrhagic (n =52) 

No. with risk factor (%) 

P - value 

Hypertension 67  (55.4) 34   (65.4) 0.221 

Diabetes mellitus 41   (33.9) 9   (17.3) 0.027 

Uncontrolled diabetes 37* (90.2) 8** (88.9) 0.902 

Heart diseases 24  (19.8) 7    (13.5) 0.316 

Current smoking 44  (36.4) 16  (30.8) 0.478 

Lack of exercise 117 (96.7) 49  (94.2) 0.451 

Family history of stroke 13  (10.7) 6    (11.5) 0.878 

Overweight and obesity 79 (65.3) 34 (65.4) 0.990 

Oral contraceptive use 16† (28.6) 9†† (34.6) 0.580 
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Table 4: Multiple logistic regression of risk factors of stroke (cases and controls) 

*Confidence Interval 

 

Table 5: Multiple logistic regression of risk factors of ischaemic and haemorrhagic strokes 

Risk factor Odds ratio P- value 95% CI* 

Smoking 3.04 <0.001 2.05 - 4.51 

Exercise 0.08 <0.001 0.03 - 0.21 

Hypertension 2.78 0.001 1.51- 5.12 

Diabetes mellitus 1.78 0.132 0.84 - 3.75 

Heart diseases 1.36 0.472 0.59 - 3.18 

Family history of stroke 9.49 0.004 2.06 - 43.85 

BMI 1.09 0.012 1.02 - 1.17 

PCV 1.11 <0.001 1.05 - 1.17 

Risk factor Ischaemic Haemorrhagic 

Odds 

ratio 

P- value 95% CI Odds 

ratio 

P- value 95% CI 

Smoking 2.83 <0.001 1.861- 4.310 4.21 <0.001 2.237- 7.928 

Exercise 0.08 <0.001 0.025 - 0.238 0.06 <0.001 0.012 - 0.280 

Hypertension 2.37 0.012 1.211-4.638 4.61 0.001 1.830 - 11.591 

Diabetes mellitus 2.42 0.025 1.115 - 5.267 0.57 0.388 0.159 - 2.045 

Heart diseases 1.59 0.305 0.657 - 3.834 0.39 0.157 0.106 - 1.437 

Family history of 

stroke 

6.74 0.027 1.236 - 36.754 33.12 <0.001 4.779 - 229. 503 

BMI 1.08 0.052 0.999 - 1.157 1.22 0.001 1.089 - 1.374 

PCV 1.10 0.002 1.034 - 1.160 1.12 0.018 1.020 - 1.226 

This study revealed that ischaemic strokes 
were more common than haemorrhagic 
strokes, a finding which is consistent with 
other studies. The proportion of ischaemic 
stroke was 83% in Erbil, Iraq14, 82.1% in 
Turkey15, 70% in Sengal16, 68.4% in 
Isfahan, Iran17 and 62.2% in Lebanon18. 
The prevalence of haemorrhagic strokes 
was considerably high in some countries 
like China19 (ranging from17.1% to 39.4%) 

in Japan20  was 37.8%. The proportion of 
hypertension was high among cases where 
large proportion of patients (58.4%) had 
history of hypertension before the onset of 
stroke, while only 22% of the controls had 
history of hypertension. This is consistent 
with the study done in Erbil, where the 
proportion of hypertension was 64.5% 14 
and a study done in Mosul, where the 
proportion of hypertension was 78.3% 10. It 
was also consistent with other studies 
carried out outside Iraq. Those studies 

DISCUSSION: 
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proportions of hypertension among stroke 
patients like the studies done in USA21, 
England22, and Turkey23 (71%, 61%, and 
69.4% respectively). The proportion of 
diabetes among cases in this study is 
slightly higher than a study done in Mosul 10 
(26.3% among cases and 13% among 
controls), and higher than previous study 
done in Erbil 14 where only 18.75% of 
stroke patients were diabetic, and also 
higher than a case-control study done in 
England 22 (16.5% among cases and 6.9% 
among controls), but lower than those 
revealed in Aydin, Turkey (38.8%) 23. 
Multiple logistic regression analysis 
revealed that diabetes was associated with 
ischaemic stroke and this is true because 
diabetes is one of the risk factor for 
atherosclerosis leading to stroke. This high 
proportion of hypertension and diabetes 
among cases could be attributed to less 
healthy lifestyle like eating large amount of 
unhealthy diet, sedentary life style and lack 
of physical activity and exercises, all of 
these leading to increasing weight which is 
one of the important predisposing factors to 
type II diabetes mellitus, hypertension and 
cardiovascular and cerebrovascular 
diseases. Most of stroke patients who were 
diabetic had uncontrolled diabetic index 
(their HbA1C levels were more than 7%); 
this is either due to incorrect treatment or 
eating large amount of diabetogenic food. 
In a developing society like Iraq with rapid 
social and economic transition to 
industrialization, more and more people are 
being employed as office workers and their 
lifestyles became westernized (e.g., 
consuming foods with high energy and high 
fat but taking less physical activity). Results 
revealed that the majority of stroke patients 
are of older age group and this is 
consistent with the fact that increasing age 
is one of the most important risk factors for 
stroke24, and most of cases occurred in 7th 
and 8th decades and this is because at 
these age groups more people suffered 
from other diseases (like hypertension, 
diabetes mellitus and heart diseases) that 
are the most important predisposing factors 

mean age of stroke patients in this study is 
(62.2 years) lower than the study done in 
Isfahan, Iran (68.10 years)16, but higher 
than reported in Senegal (60.4 years)16. 
Results revealed that there was no 
statistically significant association between 
total  serum cholesterol, serum 
triglycerides, LDL-cholesterol and stroke 
subtypes and this is consistent with the 
study done in Mosul 10, but Ebrahim et al 
found that low concentrations of 
cholesterol were associated with 
haemorrhagic stroke while high 
concentrations were associated with 
ischaemic stroke 25. Results revealed that 
the mean of PCV% was higher among 
cases than controls and this is consistent 
with the study done in Mosul10. 
Hematocrits above 46% were associated 
with reduced cerebral blood flow, and the 
risk of stroke2. Results revealed that most 
of the cases were overweight and obese 
which is one of the predisposing factors for 
the development of stroke. This result was 
inconsistent with the study done in Mosul 10 
where revealed that there is no significant 
association between the presence of 
overweight and obesity with stroke 
development, but consistent with a study 
done in England 22 that showed the 
proportion of obesity was higher among 
cases than controls (11.6% vs. 5.8%). 
Multiple logistic regression analysis 
revealed that obesity and overweight were 
significantly associated with haemorrhagic 
stroke. Most of the cases have positive 
family history of stroke. Genetic factors 
appear to be important in stroke 
pathogenesis, but the cause of most 
strokes is likely to be multifactor, involving 
both polygenic and environmental 
influences2. Health promotion strategies 
and lifestyle interventions targeting people 
with higher family average income could be 
helpful in the campaigns against stroke. 
Meanwhile, to prevent stroke world-wide, it 
is also important to spread the knowledge 
to all populations experiencing economic 
and lifestyle transitions in the developing 
communities so that they can avoid taking 
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