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ABSTRACT

Aim To investigate differences in frequency and distribution 
(according to type and subtype) of risk factors in patients suffe-
ring from stroke in Osijek area in years 2004 and 2009. Met-
hods The group of 130 patients suffering from acute stroke in 
2004 was compared to a group of 100 patients with the same 
disease in 2009. Stroke was classified as hemorrhagic stroke (in-
tracerebral haemorrhage and subarachnoid haemorrhage) and 
ischemic stroke (divided into subtypes according to TOAST 
classification). Presence of risk factors (hypertension, hyperli-
pidemia, diabetes mellitus, atrial fibrillation, myocardiopathy 
and smoking) was analyzed.
Results Average age of acute stroke patients increased from 
67.3 in 2004 to 70.5 in 2009, and the frequency of arteri-
al hypertension increased from 112 (86%) to 91 (91%), res-
pectively. Frequency of hyperlipidemia, diabetes and atrial 
fibrillation also increased, while frequency of smoking and 
myocardiopathy decreased. In 2009 significant differences 
in the distribution of atrial fibrillation and myocardiopathy 
according to subtypes were found. Also, there were significant 
differences between actual presence of hyperlipidemia and atri-
al fibrillation and the patients’ awareness of them. 
Conclusion Arterial hypertension remains the most frequent 
risk factor for stroke. Awareness about the presence of arteri-
al hypertension and diabetes in stroke patients was high, but 
not about hyperlipidemia and atrial fibrillation. These results 
emphasize the need for increased activity in the field of pri-
mary and secondary prevention of stroke, and a possible review 
of diagnostic and therapeutic approaches.
Key words: brain infarction, cerebral hemorrhage, hypertensi-
on, epidemiology.
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INTRODUCTION

Stroke is highly positioned on a scale of leading 
causes of death and disability worldwide (1-5). 
The situation in our county is likewise rather 
sullen. Stroke is the most frequent cardiovas-
cular disease, and the second most frequent 
cause of death in Croatia (6-8). The facts that 
hypertension is one of the most important risk 
factors for stroke, and that successful blood 
pressure control greatly contributes to pre-
vention of onset and recurrence of stroke are 
well documented (9-11). There are other risk 
factors which are also important in etiology 
of atherosclerosis, and consequently arterial 
hypertension and stroke, such as: hyperlipide-
mia, diabetes mellitus and smoking (9,12-16). 
A lot of effort has been made on a global scale 
in prevention of these risk factors, and this still 
is a great challenge for modern medicine (12). 
Therefore, it is of great importance to observe 
the impact of such factors on stroke and chan-
ges in this respect over time periods (9). 
The purpose of this research was to determine 
possible difference in the frequency of hyper-
tension and other risk factors (hyperlipidemia, 
diabetes mellitus, atrial fibrillation, myocardi-
opathy and smoking) in patients suffering from 
various types and subtypes of stroke admitted 
to the University Hospital Centre Osijek and 
General Hospital “Josip Benčević” in Slavon-
ski Brod during 2004 and 2009. The distri-
bution of risk factors according to subtypes 
of stroke in 2009 was analyzed (data for 2004 
were, unfortunately, unavailable). Also, we in-
vestigated patients’ awareness of risk factors 
presence and the influence of this awareness 
on their behavior regarding their health and 
possible preventive measures.   

PATIENTS AND METHODS

A group of 130 patients suffering from acute 
stroke in 2004 was compared with a group of 
100 patients with same disease in 2009. In all 
patients, the diagnosis of stroke was determi-
ned using computed tomography of the bra-
in, while other diagnostic procedures such as 
electrocardiography, Transcranial Doppler, 
Color Doppler flow imaging (CDFI) of ca-
rotid and vertebral arteries, echocardiography 
and brain magnetic resonance imaging (MRI) 
were performed depending on clinical featu-
res. Stroke was classified as hemorrhagic stroke 
(intracerebral haemorrhage and subarachno-

id haemorrhage) and ischemic stroke which, 
according to Trial of Org 10172 in Acute Stro-
ke Treatment (TOAST) classification compri-
ses large vessel stroke (LVS), small vessel stroke 
(SVS), cardioembolic stroke (CES), stroke of 
other determined etiology (OCS) and stroke 
of undetermined etiology (US) (17,18). 
The data about the risk factors were obtained 
through interviews with patients and from 
their medical files. The data about the group 
of patients from 2004 were taken over from 
the other research (Dikanović M, 2004, unpu-
blished data). Next, for 2009, the presence of 
the most frequent risk factors in certain types 
and most frequent subtypes of stroke was inve-
stigated. Also, we analyzed the data about the 
presence of risk factors in the anamnesis and 
physical status to find out patients’ awareness 
about the presence of risk factors, their con-
trol, and the success of preventive measures.
Distribution of patients according to gender 
was analyzed using chi-square test, distribution 
of risk factors in tables from 2 to 4 using Fisher’s 
exact test, and presence of risk factors in ana-
mnesis and physical status using McNamar’s 
test. Values of p<0.05 were taken as significant.

RESULTS

Average age of patients suffering from stroke  
increased from 67.3 in the year of 2004 to 70.5 
Table 1. Structure of analyzed groups according to the 
gender

Gender

No (%) of patients in the 
year

p
2004

(n=130)
2009

(n=100)
Males  66 (51%) 55 (55 %)

0.524
Females 64 (49 %) 45 (45 %)

Table 2. Structure of analyzed groups according to 
stroke type and subtype

Type and subtype of 
stroke

No (%) of patients in 
the year

p
2004

(n=130)
2009

(n=100)

Hemorrhagic
ICH 21 (16 %) 18 (18 %)

0.074

SAH 2 (2 %) 3 (3 %)

Ischemic

LVS 29 (23 %) 12 (12 %)
SVS 43 (33 %) 40 (40 %)
CES 25 (19 %) 26 (26 %)
OCS 3 (2 %) 0 (0 %)
US 7 (5 %) 1 (1 %)

ICH, intracerebral haemorrhage; SAH , subarachnoid haemorrhage; 
LVS, large vessel stroke; SVS, small vessel stroke; CES, cardioem-
bolic stroke; OCS, stroke of other determined etiology; US, stroke 
of undetermined etiology.
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in 2009. According to the gender, in 2004 the-
re were 64 (49%) females and 66 (51%) males, 
and in 2009 there were 45 (45%) females and 
55 (55%) males (Table 1). 
In 2004 the most frequent subtype of stroke 
was SVS (33%), followed by LVS and CES. 
In  2009 the most frequent subtype was LVS 
(54%), followed by CES and ICH, while share 
of SVS declined from 33% to 9% (Table 2). 
When compared to year of 2004, frequency of 
risk factors did not change significantly in year 
of 2009, except for smoking and myocardio-
pathy (Table 3). 
Distribution of risk factors according to most 
frequent subtypes of ischemic stroke and he-
morrhagic stroke showed statistically signifi-
cant differences in two risk factors – atrial fi-
brillation and myocardiopathy (Table 4). 
There was a statistically significant difference 
in the share of most frequent risk factors in the 
anamnesis and physical status of stroke pati-
ents. It is obvious that a large portion of stroke 
patients was aware of arterial hypertension and 
diabetes mellitus, but in spite of that, they were 
poorly controlled. Moreover, it was found that 
only a small number of examinees were aware 
of hyperlipidemia and atrial fibrillation, and 
that they were, consequently, unable to con-
trol them. The total number of 51 (out of 72, 
71%) patients did not treat the hypertension 
successfully, 10 (out of 15, two thirds) diabetic 
patients did not manage to control the glucose 

level, only six  (out of 55, 11%) patients were 
aware of hyperlipidemia, and six (out of 26, 23 
%) of atrial fibrillation (Table 5).

DISCUSSION 

The comparison of data from 2004 and 2009 
showed that arterial hypertension is still the 
most frequent and the most important risk 
factor for stroke. The frequency of arterial 
hypertension in patients suffering from stro-
ke in our population was rather high (91%) 
when compared to other countries (Denmark 
43%, Canada 58%, USA 63%, and Poland 
82%) (19-22). Our research showed that there 
was also high frequency of other common risk 
factors such as hyperlipidemia, diabetes, atri-
al fibrillation and smoking in our population. 
Overall distribution of risk factors was most 
similar to that in Poland, and in comparison 
to other stated countries only the distribution 
of diabetes and smoking was similar, while the 
frequency of other risk factors was much lower 
in those countries (19-22). 
Since the incidence and prevalence of stroke 
in Croatia as a whole remained approximately 
the same in the 2004 and 2009 (7,8,23,24), 
and since stroke is the leading cause of de-
ath in Osijek-Baranja county (25), such high 
frequency of arterial hypertension points out 
some serious concerns. Although a lot of effort 
had been made to promote a healthier life-

Table 3. Presence of risk factors in analyzed groups of stroke patients, hemorrhagic stroke patients and ischemic 
stroke patients

Risk factor
Stroke

p
Hemorrhagic stroke

p
Ischemic stroke

p2004
(n=130)

2009
(n=100)

2004
(n=23)

2009
(n=21)

2004
(n=107)

2009
(n=79)

Arterial hypertension 112 (86%) 91 (91%) 0.305 21 (92%) 18 (86%) 0.658 91 (85%) 73 (92%) 0.168
Hyperlipidemia 70 (54%) 58 (58%) 0.593 16 (69%) 14 (67%) >0.950 54 (50%) 44 (56%) 0.553
Diabetes mellitus 28 (22%) 24 (24%) 0.875 5 (23%) 3 (14%) 0.701 23 (21%) 21 (27%) 0.381
Atrial fibrillation 26 (20%) 26 (26%) 0.340 3 (15%) 2 (10%) >0.950 23 (21%) 24 (30%) 0.168
Myocardiopathy 74 (57%) 20 (20%) <0.001 9 (38%) 1 (5%) 0.010 65 (61%) 19 (24%) <0.001
Smoking 42 (32%) 18 (18%) 0.016 7 (30%) 3 (14%) 0.278 35 (33%) 16 (20%) 0.069

Table 4. Distribution of risk factors according to most frequent subtypes of ischemic stroke and hemorrhagic 
stroke

No (%) of patients with risk factor
p

Type of stroke SVS
(n=40)

LVS
(n=12)

CES
(n=26)

HS
(n=21)

Arterial hypertension 39 (98%) 10 (83%) 24 (92%) 18 (86%) 0.167
Hyperlipidemia 19 (48%) 10 (83%) 15 (58%) 14 (67%) 0.137
Diabetes mellitus 12 (30%) 3 (25%) 6 (23%) 3 (14%) 0.644
Atrial fibrillation 0 (0%) 1 (8%) 23 (88%) 2 (10%) <0.001
Myocardiopathy 3 (8%) 4 (33%) 12 (46%) 1 (5%) <0.001
Smoking 8 (20%) 2 (17%) 5 (19%) 3 (14%) 0.963

SVS, small vessel stroke; LVS, large vessel stroke; CES, cardioembolic stroke; HS, hemorrhagic stroke



47

Rostohar Bijelić et al Risk factors in stroke patients

style among the population, as well as to scre-
en for and treat the hypertension effectively, 
there seems to be no significant improvement 
in the stroke-related morbidity and mortality. 
Also, questions arise both for prevention and 
management of hypertension and other risk 
factors, which measures should be taken in or-
der to improve the current state in population, 
and consequently, outcome of stroke (26).
It was interesting to see that there was no si-
gnificant change in the share of patients with 
hyperlipidemia, although, according to data 
available at the Croatian Agency for Drugs 
and Medical Products, the usage of two most 
prescribed antihyperlipidemic drugs in Croa-
tia increased by 157.28% from 2004 to 2009 
(in DDD/patient/day) (27, 28). On the other 
hand, some researchers reported that lower se-
rum lipid levels seem to have had no indepen-
dent effect on stroke morbidity and mortality 
(29,30). Further investigation of this pheno-
menon is needed, because this could suggest 
re-evaluation of current therapy approach con-
cerning these medications. 
The share of myocardiopathy decreased si-
gnificantly, which is an interesting fact, yet 
of unclear cause. Future studies, perhaps on 
a larger sample, might confirm and elucidate 
this finding. Significant decline in the share of 
patients who smoke was recorded. This may 

be due to aggressive anti-smoking public cam-
paigns.
In this study, significant differences in the pre-
sence of atrial fibrillation and myocardiopathy 
were found. Both, as it was expected, were 
more frequent in cardioembolic stroke, which 
is most often a consequence of those two risk 
factors. It is well known that those conditions 
are susceptible to embolus formation and that 
the patients suffering from atrial fibrillation 
have a significantly larger risk for cardioembo-
lic stroke (31).
Our data about the presence of risk factor in 
the anamnesis compared to physical status are 
indicative. It would be expected that patients 
who are aware of a risk factor (positive ana-
mnesis) also control and neutralize this factor, 
and that it would not be present in the physical 
status during admission. However, it was con-
cerning to see that majority of stroke patients 
with hypertension and diabetes were unable to 
control those risk factors. On the other hand, 
a large share of patients with hyperlipidemia 
and atrial fibrillation was unaware of these risk 
factors until they were found during admissi-
on into hospital, probably because symptoms 
are not as pronounced as for hypertension or 
diabetes. The above presented findings empha-
size the need for education of the population 
on the importance of primary and secondary 
prevention. Increased activity in this field is 
necessary, perhaps working on new ways of 
approaching and reaching the population in 
order to improve awareness of importance of 
risk factors control in prevention of stroke. Sin-
ce hypertension remained the most important 
risk factor for stroke, there is a great need for 
public education with regard to importance of 
regular blood pressure control and hypertensi-
on treatment. Also, improvement in screening 
of the population for certain risk factors, such 
as hyperlipidemia and atrial fibrillation should 
be considered. These measures should prove to 
be important steps in stroke prevention.

ACKNOWLEDGEMENT
This work partly presented as a poster presen-
tation: Rostohar Bijelić B, Bijelić N, Hegeduš 
I, Kadojić D. A comparison of frequency of 
arterial hypertension in patients with acute 
stroke during five-year period in Osijek area. 
ISHO 2010 (Second International Symposi-
um on Hypertension Translational Medicine 
in Hypertension), November 18-21 2010, 
Osijek, Croatia. Abstract No. 35. Kidney & 

Table 5. Presence of risk factors according to anamne-
sis and physical status

No of patients 
Status

Positive Negative Total
Arterial hypertension

Anamnesis
Positive 51 21 72
Negative 19 9 28
Total 70 30 100

p=0.875
Hyperlipidemia

Anamnesis
Positive 6 3 9
Negative 49 42 91
Total 55 45 100

p<0.001
Atrial fibrillation

Anamnesis
Positive 6 0 6
Negative 20 74 94
Total 26 74 100

p<0.001
Diabetes mellitus

Anamnesis
Positive 10 5 15
Negative 8 77 85
Total 18 82 100

p=0.581



South Eastern Europe Health Sciences Journal (SEEHSJ), Volume 3, Number 1, May 2013

48

Blood Pressure Research, Karger, Basel,  2010. 
Kidney Blood Press Res 2010; 33:413–441. 

FUNDING
This work was supported by the Ministry of 

Science, Education and Sports, Croatia (pro-
ject code 127-0000000-3421).

TRANSPARENCY DECLARATION
Competing interests: None to declare.

REFERENCES
1.	 Hollar D, Agatston AS, Hennekens CH. Hypertensi-

on: trends, risks, drug therapies and clinical challenges 
in African Americans. Ethn Dis 2004; 14:S2-23-5.

2.	 Petrea RE, Beiser AS, Seshadri S, Kelly-Hayes M, Kase 
CS, Wolf PA. Gender differences in stroke incidence 
and poststroke disability in the Framingham Heart 
Study. Stroke 2009; 40:1032-7.

3.	 Członkowska A, Niewada M, Saleh El-Baroni I, Men-
del T, Ryglewicz D, Sandercock P i sur. High early case 
fatality after ischaemic stroke in Poland: exploration of 
possible explanations in the International Stroke Trial. 
J Neurol Sci 2002; 202:53-7.

4.	 Brown WV. Metabolic syndrome and risk of stroke. 
Clin Cornerstone 2004; 6 (Suppl 3):S30-4.

5.	 Gargano JW, Wehner S, Reeves M. Sex differences in 
acute stroke care in a statewide stroke registry. Stroke 
2008; 39:24-9.

6.	 Hrabak-Žerjavić V, Kralj V, Dika Ž, Jelaković B. Epi-
demiologija hipertenzije, mozdanog udara i infarkta 
miokarda u Hrvatskoj. Medix 2010; 87/88:102-7.

7.	 Tomić B, Ivičević Uhernik A, i sur. Bolnički pobol u 
Hrvatskoj 2009. godine. Zagreb: Hrvatski zavod za 
javno zdravstvo, 2010.

8.	 Ćorić T, Ivičević Uhernik A, Mihel S i sur. Izvješće o 
umrlim osobama u Hrvatskoj 2009. godine. Zagreb: 
Hrvatski zavod za javno zdravstvo, 2010.

9.	 Kirshner HS. Differentiating ischemic stroke subtypes: 
Risk factors and secondary prevention. J Neurol Sci 
2009; 279:1-8.

10.	 Chiuve SE, Rexrode KM, Spiegelman D, Logroscino 
G, Manson JE, Rimm EB. Primary prevention of stro-
ke by healthy lifestyle. Circulation 2008; 118:947–54.

11.	 Rashid P, Leonardi-Bee J, Bath P. Blood pressure re-
duction and secondary prevention of stroke and other 
vascular events. A systematic review. Stroke 2003; 
34:2741-9.

12.	 Marsh JD, Keyrouz, SG. Stroke prevention and tre-
atment. J Am Coll Cardiol 2010; 56:683–91.

13.	 Smith MA, Lisabeth LD, Brown DL, Morgenstern 
LB. Gender comparisons of diagnostic evaluation for 
ischemic stroke patients. Neurology 2005; 65:855-8.

14.	 Stuart-Shor EM, Wellenius GA, DelloIacono DM, 
Mittleman MA. Gender differences in presenting and 
prodromal stroke symptoms. Stroke 2009; 40:1121-6.

15.	 Roquer J, Rodriguez Campello A, Gomis M. Sex diffe-
rences in first-ever acute stroke. Stroke 2003; 34:1581-
5.

16.	 Forster A, Gass A, Kern R, Wolf ME, Ottomeyer C, 
Zohsel K, Hennerici M, Szabo K. Gender differences 
in acute ischemic stroke. Etiology, stroke patterns and 
response to thrombolysis. Stroke 2009; 40:2428-32.

17.	 Fisher M. Stroke and TIA: epidemiology, risk factors, 
and the need for early intervention. Am J Manag Care 
2008; 14:S204-S11.

18.	 Kolominsky-Rabas PL, Weber M, Gefeller O, Neun-

doerfer B, Heuschmann PU. Epidemiology of ische-
mic stroke subtypes according to TOAST criteria. Inci-
dence, Recurrence, and long-term survival in ischemic 
stroke subtypes: a population-based study. Stroke 
2001; 32:2735-40.

19.	 Palnum KD, Andersen G, Ingeman A, Krog BR, Bar-
tels P, Johnsen SP. Sex-related differences in quality of 
care and short-term mortality among patients with 
acute stroke in Denmark. A nationwide follow-up stu-
dy. Stroke 2009; 40:1134-9.

20.	 Kapral MK, Fang J, Hill MD, Silver F, Richards J, Ja-
igobin C, Cheung AM. Sex differences in stroke care 
and outcomes. Results from the registry of the Canadi-
an Stroke Network. Stroke 2005; 36:809-14.

21.	 Smith DB, Murphy P, Santos P, Philips M, Wilde M. 
Gender differences in the Colorado Stroke Registry. 
Stroke 2009; 40:1078-81.

22.	 Turaj W, Slowik A, Wnuk M, Szczudlik. Gender-rela-
ted differences in diagnostic evaluation and outcome 
of ischemic stroke in Poland. Stroke 2009; 40:980-2. 

23.	  Tomić B, Ivičević Uhernik A, et al. Izvješće o bolnič-
kom pobolu u Republici Hrvatskoj u 2004. godini 
(prethodni podaci). Zagreb: Hrvatski zavod za javno 
zdravstvo, 2005.

24.	 Ćorić T, Rodin U, et al. Izvješće o umrlim osobama u 
Hrvatskoj u 2004. godini. Zagreb: Hrvatski zavod za 
javno zdravstvo, 2005.

25.	  Zavod za javno zdravstvo Osječko-baranjske župani-
je. Podaci o zdravstvenom stanju stanovništva i radu 
zdravstvene djelatnosti u Osječko-baranjskoj županiji 
u 2008. godini. http://www.zzjzosijek.hr/pdf/publika-
cije/P2008_01-pucanstvo.pdf (27 July 2012)

26.	 Sacco RL, Adams R, Albers G, Alberts MJ, Benaven-
te O, Furie K, Goldstain LB, Gorelick P, Halperin 
J, Harbaugh R, Johnston SC, Katzan I, Kelly-Hayes 
M,Kenton EJ, Marks M, Schwamm LH, Tomsick T. 
Guidelines for prevention of stroke in patients with 
ischemic stroke or transient ischemic attack. A state-
ment for healthcare professionals from the American 
Heart Association/American Stroke Association Coun-
cil on Stroke. Stroke 2006; 37:577-617.

27.	 Izvješće Agencije za lijekove i medicinske proizvode. 
http://www.almp.hr/?In=hr&w=publikacije&d=prom
et_lijekova_2004 (27 July 2012)

28.	 Izvješće Agencije za lijekove i medicinske proizvode. 
http://www.halmed.hr/?In=hr&w=publikacije&d=pro
met_lijekova_2009 (27 July 27 2012)

29.	 Amarenco P, Tonkin AM. Statins for stroke preven-
tion. Disappointment and hope. Circulation 2004; 
109:44-9. 

30.	 Amarenco P, Lavallee P, Touboul PJ. Stroke prevention, 
blood cholesterol, and statins. Lancet Neurol 2004; 
3:271-8. 

31.	 Ferro JM. Atrial fibrillation and cardioembolic stroke. 
Minerva Cardioangiol 2004; 52:111-24.



49

Rostohar Bijelić et al Risk factors in stroke patients

Pojavnost i promjene učestalosti važnih rizičnih faktora u oboljelih od 

akutnog moždanog udara na osječkom području
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SAŽETAK

Cilj Istražiti razlike u učestalosti važnih rizičnih faktora u oboljelih od moždanog udara na osječ-
kom području, u godinama 2004. i 2009, razlike u njihovoj distribuciji ovisno o vrsti i podvrsti 
moždanog udara, te svijest oboljelih o prisutnosti pojedinih rizičnih faktora.
Metode Skupina od 130 pacijenata oboljelih od akutnog moždanog udara u 2004. godini uspo-
ređena je sa skupinom od 100 pacijenata oboljelih od iste bolesti 2009. godine. Moždani udar je 
klasificiran kao hemoragijski (intracerebralno i subarahnoidalno krvarenje) i ishemijski (podijeljen 
u podvrste u skladu s TOAST klasifikacijom). Analizirana je prisutnost rizičnih faktora (hiperten-
zija, hiperlipidemija, dijabetes melitus, fibrilacija atrija, miokardiopatija i pušenje).
Rezultati Prosječna dob oboljelih od akutnog moždanog udara povećala se sa 67,3 u 2004. na 
70,5 u 2009. godini. Učestalost arterijske hipertenzije je porasla sa 112 (86%) na 91 (91%), kao i 
učestalost hiperlipidemije, dijabetesa i fibrilacije atrija, dok se učestalost pušenja i miokardiopatije 
smanjila. U 2009. godini utvrđena je statistički značajna razlika u distribuciji fibrilacije atrija i 
miokardiopatije po podtipovima, kao i između prisutnosti i svijesti o prisutnosti hiperlipidemije 
i fibrilacije atrija. 
Zaključak Arterijska hipertenzija i dalje je najčešći rizični faktor u svim vrstama i podvrstama 
moždanog udara. Svijest o njezinoj prisutnosti, kao i prisutnosti dijabetesa u rizičnoj populaciji 
je visoka, za razliku od svijesti o prisutnosti hiperlipidemije i fibrilacije atrija. Navedeni rezultati 
ističu potrebu za pojačanom aktivnosti u području primarne i sekundarne prevencije moždanog 
udara, kao i za mogućim modifikacijama u dijagnostičkom i terapijskom pristupu.
Ključne riječi: infarkt mozga, cerebralna hemoragija, hipertenzija, epidemiologija


