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Stroke is a major cause of death and serious long-lasting 
neurological disability.1 Women have a lower lifetime 

risk of stroke than men, however, because women are 
over-represented in the older age groups and because 
stroke mortality is higher with older age, women have a 
greater risk of dying from stroke.2 Stroke, according to 
pathological types, is divided into ischemic stroke (IS), 
intracerebral hemorrhage (ICH), and subarachnoid 
hemorrhage (SAH). According to the Trial of Org 10172 
in Acute Stroke Treatment (TOAST) classification,3 there 
are 5 diagnostic subtypes of ischemic stroke: large artery 

ABSTRACT

الأهداف:  تحليل عوامل الخطر، الجنس، العمر، ونسبة الوفيات 
بالمستشفى عند المرضى في مختلف أنواع الجلطات الدماغية. 

الطريقة:  أجريت دراسة تم فيها مراجعة سجلات طبية لـ3864 
قسم  في  دماغية  جلطة  حالات  كأول  استقبالهم  تم  ممن  مريض 
بتوزلا   – الجامعي  المركزي  المستشفى   – العصبية  الأمراض 
وحتى  2001م  يناير  مابين  الفترة  خلال  والهرسك،  البوسنة   –

ديسمبر 2005م.

النتائج:  من العدد الإجمالي للمرضى، 2833 حالة )73.3%( 
612 حالة  التروية الدماغية )IS(، تم تسجيل  كان لديهم نقص 
حالة   163 و   ,)ICH( بالدماغ  دموي  نزيف  لديهم   )15.8%(
حالة   256 و   ،)SAH( الجافية  الأم  نزيف  لديهم   )4.2%(
 )68±10( كان  العمر  متوسط  معروفة.  غير  أسباب   )6.6%(
بشكل    .)p=0.000( للذكور  عام  و)65±11(  للنساء،  عام 
النساء    .)p=0.000( )53%( 2045 النساء  نسبة  كانت  عام 
القلبية )%21.7 مقابل  العظمى للجلطة  كانت لديهن الحالات 
العظمى  الحالات  لديهم  كان  الذكور   ،)p=0.000(  )15.6%
مقابل   37.4%( الدماغية  الجلطة  نوعية  الشرايين  تصلب  من 
p=0.000( )31.6%(.  العوامل الرئيسية المسببة كان: ارتفاع 
ضغط الدم )%70(، الأمراض القلبية )%40(، التدخين )28%( 
وأمراض السكري )%21(.  إجمالي حالات الوفاة في المستشفى 
كان )%29.6(، الوفاة الناتجة عن )IS( نسبتها )%20.6(، وعن 

)ICH( نسبتها )%43.8( وعن )SAH( نسبتها )26.4%(.

خاتمة:  في جميع حالات الجلطة الدماغية، كانت الإناث أكبر 
هي  القلب  وأمراض  الدم  ضغط  ارتفاع  كان  الذكور.   من  سناً 
المستشفى  في  الوفاة  الدماغية،  للجلطة  خطراً  الأكثر  العوامل 

كانت أقل من )30%(.

Objective: To analyze the frequency, gender and age 
distribution, risk factors, and hospital mortality of 
different types of hospitalized patients with stroke. 

Methods: In this retrospective study, we analyzed 
the hospital records of 3864 patients with first-ever 
stroke admitted to the Department of Neurology, 

University Clinical Center Tuzla, Bosnia and 
Herzegovina, from January 2001 to December 2005. 

Results: Out of the total number of patients, 2833 
(73.3%) had ischemic stroke (IS) 612 (15.8%) 
intracerebral hemorrhage (ICH), 163 (4.2%) 
subarachnoid hemorrhage (SAH), and 256 (6.6%) 
had unknown stroke. The mean age was 68±10 years 
in females, and 65±11 years in males (p=0.000). 
Overall, there were 2045 (53%) women (p=0.000). 
Women suffered from cardioembolic stroke more 
than men (21.7% versus 15.6%, p=0.000), and 
men were more affected by atherothrombotic stroke 
(37.4% versus 31.6%, p=0.000 ). The leading stroke 
risk factors were hypertension (70%), heart diseases 
(40%), smoking (28%), and diabetes mellitus (21%). 
The total hospital mortality was 29.6%, and hospital 
mortality in patients with IS was 20.6%, ICH 43.8%, 
and SAH 26.4%. 

Conclusion: Women are older than men in all types 
of stroke. The leading risk factors for both genders 
are hypertension and heart diseases. The hospital 
mortality rate is lower than 30%.
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atherosclerosis, cardio embolism, small vessel occlusion, 
other determined etiology, and undetermined etiology. 
In 2002, according to the hospital register data, the 
incidence of stroke in the Tuzla region was 110/100,000 
inhabitants.4 The risk factors for stroke are divided into 
non modifiable and modifiable.5 Non modifiable risk 
factors are age, gender, family history of stroke, and 
race/ethnicity. Well-documented modifiable risk factors 
are hypertension, heart diseases (particularly atrial 
fibrillation), diabetes mellitus, hyperlipoproteinemia, 
smoking, physical inactivity, asymptomatic carotid 
stenosis, sickle cell disease, and postmenopausal 
hormone therapy. Less well-documented or potentially 
modifiable risk factors are metabolic syndrome, 
alcohol abuse, hyperhomocysteinemia, drug abuse, 
hypercoagulability, and oral contraceptive use.6 During 
our every day activity, we observed that mortality was 
reduced by year, and in this study our objective was to 
analyze the frequency, gender and age distribution, risk 
factors, and hospital mortality of different stroke types 
in our community.

Methods. The study included 3864 patients with 
first-ever stroke. These patients were admitted to the 
Department of Neurology, University Clinical Center 
Tuzla, Bosnia and Herzegovina over a 5-year period 
from January 2001 and December 2005. The necessary 
data were taken from the standard history chart. This 
study was approved by the Ethical Committee of 
the University Clinical Center Tuzla, and as medical 
records were used and patient identity was protected, 
an informed consent was not required. Having first-ever 
stroke treated at our Department was the only inclusion 
criteria, and recurrent stroke was the exclusion criteria. 
The following stroke risk factors were analyzed: age, 
hypertension, heart diseases, atrial fibrillation, diabetes 
mellitus, hyperlipoproteinemia, smoking, and alcohol 
abuse. Risk factors were included even if they were 
present before or after stroke diagnosis. The patient was 
considered to be hypertensive if systolic blood pressure 
were higher than 140 mm Hg, and diastolic was higher 
than 90 mm Hg. The heart diseases group consisted of 
heart diseases such as angina pectoris, cardiomyopathy, 
hypertensive heart diseases, and heart rhythm disorders. 
Atrial fibrillation was considered as a separate risk 
factor. Hyperlipoproteinemia was defined as the total 
serum cholesterol higher than 5.0 mmol/l, low-density 
lipoprotein higher than 3.0 mmol/l, and triglycerides 
higher than 2.0 mmol/l. The participants were considered 
to be smokers if they smoked at least 10 cigarettes per 
day during the past 6 months.7 Alcohol consumption 
was represented by the frequency of consumption 
during the past 2 months, 100g per day (or higher), 
and/or acute alcohol intoxication 24 hours before the 
onset of disease.7 Stroke was confirmed by CT scan, 
and the etiology of ischemic stroke was made according 

to the TOAST criteria.3 A CT scan on the SIEMENS 
EMOTION 6 (Siemens, Erlangen, Germany) was 
performed in 93.4% patients. The remaining 6.6% of 
patients were classified as “unknown stroke” because 
they had clinical characteristics of stroke, but no CT 
confirmation. Reasons for not performing CT included 
severe general conditions, cardiovascular failure and, 
sometimes technical problems (defect of CT). Duration 
of hospitalization of these patients was only a few hours 
and all died. 

The ARCUS QUICKSTAT program,8 was used for 
statistical analyses, and the significance estimated with 
χ2 (Chi-square) test. A value of p<0.05 was considered 
to be significant.

Results. Figure 1 shows that the frequency of IS in 
the analyzing period increased from 63.4% in 2001 to 
78% in 2005. The mean age was 68±10 years in women, 
and 65±11 years in men (p=0.000), and there were 
2045 (53%) women with stroke (p=0.000). Women 
were overrepresented in all types of stroke (Table 1). 
Table 2 shows that hypertension, heart diseases, diabetes 
mellitus, and atrial fibrillation were more frequent in 
women, (p=0.000), however, current smoking and 

Table 1 - Gender distribution of stroke patients according to type of stroke.

Type 
of 
stroke

Men (n=1819) Women (n=2045) Total (n=3864)

n (%)

IS 1349 (47.6) 1484 (52.4) 2833 (73.3)

ICH   293 (48.0)   319 (52.0)   612 (15.8)

SAH     70 (43.0)     93 (57.0)   163   (4.2)

US   107 (42.0)   149 (58.0)   256    (6.6)

IS - ischemic stroke, ICH - intracerebral hemorrhage, 
SAH - subarachnoid hemorrhage, US - unknown stroke

Figure 1 - Frequency of different types of stroke over the 5-year study 
period (2001-2005). IS - ischemic stroke, ICH - intracerebral 
hemorrhage, SAH - subarachnoid hemorrhage, US - unknown 
stroke.
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alcohol abuse was higher in men (p=0.000). Women 
suffered more cardioembolic stroke than men, and men 
were more affected by atherothrombotic stroke (Table 
3). The frequency of other types of IS was similar in 
both genders. Hospital mortality for IS was 25.6%, and 
for ICH was 49% in 2001. At the end of the study 
period, the hospital mortality was 10% lower in both 

types of stroke. Hospital mortality for SAH decreased 
from 36.8% in 2001 to 23% in 2005, and total hospital 
mortality reduced from 37% in 2001 to 22.4% in 2005 
(Figure 2).

Discussion. In the Tuzla region, almost three-
quarters of all cerebrovascular diseases (CVD) are 
ischemic strokes. In our previous study, between 1996 
and 2000, 65.1% of the patients had IS, 28.3% had 
ICH, and 6.6% had SAH.9 In our study, the leading 
risk factor is hypertension for all types of stroke, and is 
similar to the results of other studies.10,11 The frequency of 
IS in our study was higher than in the study by Dežmalj 
et al,12 where ischemic stroke was verified among 66.7% 
of patients. Unfortunately, our data were based on the 
hospital register and is one of the limitations of the study. 
Namely, after the war in Bosnia and Herzegovina, the 
official stroke register was not yet formed in our region. 
However, most patients with stroke from Tuzla region 
were hospitalized at our Department, while only a small 
number of ischemic stroke patients (less than 50 patients 
per year) were hospitalized at a General Hospital. The 
period of admission was not measured, which might be 
the second limitation of this study.

Atherothrombotic IS occurs more frequently in men, 
while, on the other hand, cardioembolic IS in women. 
The reason for this discrepancy might be attributed to 
the gender distribution of the stroke risk factors. As in 
the study of Morin-Martin et al,13 we also found that 
hypertension, atrial fibrillation, and diabetes mellitus 
were more frequent in women, and current smoking 
and alcohol intake in men. In the study of Worrall et 
al,11 hypertension was represented in 70% of stroke 
patients, smoking in 21%, and alcohol overuse in 9%. 
The distribution of stroke risk factors was different in the 
study by Dežmalj et al.12 Hypertension was represented 
in 53% of men, smoking in 47%, hyperlipidemia in 
40%, alcohol consumption in 33%, heart diseases 
(included cardiomyopathy, heart rhythm disorders, and 
atrial myxoma) in 20%, and diabetes mellitus in 7%. 
The most frequent risk factors in women with stroke 
were hyperlipidemia in 45% of patients, hypertension 
in 36%, heart diseases and alcohol intake in 18%. 

The overall prevalence of stroke, in this study, was 
higher in women (53%, p=0.000) and women were 
significantly older. Smajlović et al14 reported that gender 
and age distribution of stroke risk factors influenced 
mortality and disability after stroke. In their study, 
mortality was higher in women (34.6% versus 28.7%, 
p=0.0006), and women had a higher degree of disability 
than men after the first month following the stroke. 
Hospital mortality during the study period was reduced 
significantly from 37% in the year 2001 to 22.4% in 
2005. The total hospital mortality was 29.6% and it 
was lower than in the previously studied period (1996-
2000) when it was 38%.9 Although stroke mortality was 
reduced, it is still higher than the studies from developed 

Table 2 - Frequency and gender distribution of stroke risk factors.

Risk factors Men 
(n=1819)

Women 
(n=2045) P-value Total 

(n=3864)

n (%)

Hypertension 1168 (64) 1529 (75)   0.000 2697 (70)

Heart diseases   696 (38)   851 (42) 0.16 1547 (40)

Atrial fibrillation    207 (11)   356 (17)   0.000   563 (14)

Diabetes mellitus   310 (17)   490 (24)   0.000   800 (21)

Hyperlipoproteinemia   201 (11)   215 (10) 0.64   416 (11)

Smoking   779 (42)   292 (14)   0.000 1071 (28)

Alcohol abuse   307 (17)     10 (0.5)   0.000   317  (8)

Age (mean ± SD) 65±11 68±10   0.000 66±11

Table 3 - Frequency and gender distribution of some subtypes of ischemic 
stroke.

Subtypes of 
ischemic stroke

Men (n=1349) Women (n=1484) Total (n=2833)

n (%)

Atherothrombotic   504 (37.4)* 469 (31.6) 973 (34.3)

Lacunar 443 (32.8) 493 (33.2) 936 (33.0)

Cardioembolic 210 (15.6)   323 (21.7)* 533 (18.8)

Other etiology   25   (1.8)   16   (1.1)   41    (1.4)

Undetermined 167 (12.4) 183 (12.3) 350 (12.3)

*p=0.000

Figure 2 - Hospital mortality according to the subtypes of stroke  over 
the 5-year study period (2001-2005). IS - ischemic stroke, ICH 
- intracerebral hemorrhage, SAH - subarachnoid hemorrhage
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countries. In the study of Bentur and Resnizky,15 17% 
of patients with stroke died during hospitalization, 
while hospital stroke mortality rate in the study of 
Pereira et al16 was 5.5%. In Croatia, CVD accounted 
for 31.3% of total mortality of cardiovascular diseases 
in the year 2005.17 In the postwar period in the Western 
Herzegovina Canton, the hospital stroke mortality rate 
was 37.4%,18 and in Sarajevo was 38%.19 The number 
of admitted patients with CVD in our Department in 
the study period was similar to the previously studied 
period, but the mortality rate reduced. We think that 
the treatment of stroke as an emergency according to 
the Recommendations of the European Stroke Initiative 
(EUSI),20 is one of the leading causes for reduction of 
stroke mortality in our region. Furthermore, at our 
Department of Neurology, together with the neurologist, 
there is active participation in the treatment of stroke 
patients in the acute phase by the physiatrist and speech 
therapist. The rehabilitation and speech therapy start 
during the first day of the stroke onset. Continuous 
education, every day nursing rounds, improvement 
of medical care, prevention of complications (such as 
decubitus, pneumonia, thrombophlebitis, falls, and 
urinary infections) have improved general care, and 
influenced mortality reduction of patients with acute 
stroke at our Department. Recently, we established 
a Stroke Unit at our Department and performed 
first thrombolysis. We hope that these activities will 
contribute to further improvement in the treatment 
and outcome of acute stroke patients in our region.

In conclusion, in our region, IS accounts for three-
quarters of all CVD. Women are overrepresented in all 
types of stroke, and they are older than men. The leading 
risk factors for both genders are hypertension and heart 
diseases. The hospital mortality rate of all types of stroke 
is lower than 30%, and has reduced when compared 
with the previous 5-year period. 
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