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Abstract
Purpose: Stroke risk factors are divided into modifiable and non-modifiable. As much as 90% of stroke incidence is provoked
by modifiable risk factors. The aim of the study was to assess the pre-stroke risk factors’ detection in the population of Szczecin
during a decade.
Methods: Retrospective analysis of consecutive ischemic stroke patients, including transient ischemic attack (TIA), hospitalised
between 2003 and 2005 (group I, n = 1524) as compared to the period from 2013 to 2014 (group II, n = 869).
Results: The mean age of population in group I was 70 years as compared to 74 in group II (p < 0.001). The pre-hospital detection
of the main ischemic stroke risk factors increased significantly, which refers mainly to hypertension, coronary heart disease, atrial fibrillation, diabetes and dyslipidemia; however, acute coronary syndrome remained at the same level. The frequency of in-hospital detection
decreased in diabetes and dyslipidemia with no change of hypertension and coronary heart disease. Atrial fibrillation was the only analysed
risk factor that was more frequently detected both pre- and in-hospital after 10 years. The frequency of excessive drinking and smoking
decreased throughout the decade. There were no changes in neurological deficit and mortality during the hospitalisation. TIA was more
often observed in group II.
Conclusions: During a decade, we observed an improvement in detection of the main modifiable stroke risk factors, including reduction in the habits frequency that lead to increase in the age at stroke onset. The detection and management within the risk factors
in the primary prevention of stroke in the group of Polish stroke patients improved in the analysed period.
Key words: risk factors, stroke, epidemiology, prevention.

Streszczenie
Cel: Czynniki ryzyka udaru dzielą się na modyfikowalne i niemodyfikowalne. Wystąpienie udaru mózgu jest w 90% związane z modyfikowalnymi czynnikami ryzyka. Celem pracy była ocena wykrywalności czynników ryzyka udaru w populacji miasta Szczecina
na przestrzeni dekady.
Metody: Retrospektywnej analizie poddano kolejnych pacjentów z udarem mózgu oraz przemijającym atakiem niedokrwiennym
(transient ischemic attack –TIA) hospitalizowanych w latach 2003–2005 (grupa I, n = 1524) w porównaniu z latami 2013–2014
(grupa II, n = 869).
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Wyniki: Średni wiek badanej populacji w grupie I wyniósł 70 lat, natomiast w grupie II – 74 lata (p < 0,001). Wykrywalność
głównych czynników ryzyka przed wystąpieniem udaru mózgu znacznie się zwiększyła. Odnosi się to do nadciśnienia tętniczego,
dyslipidemii, migotania przedsionków, cukrzycy oraz choroby niedokrwiennej serca, przy czym wykrywalność ostrych zespołów
wieńcowych pozostała na stałym poziomie. Wykrywalność czynników ryzyka podczas hospitalizacji zmniejszyła się w zakresie
cukrzycy i dyslipidemii, natomiast pozostała bez zmian w przypadku nadciśnienia tętniczego i choroby niedokrwiennej serca.
Migotanie przedsionków stanowiło jedyny zidentyfikowany czynnik, którego wykrywalność wzrosła zarówno w okresie przedszpitalnym, jak i podczas hospitalizacji na przestrzeni dekady. Częstość nadmiernego spożycia alkoholu i palenia papierosów obniżyła się w ciągu dekady. Nie odnotowano różnic w zakresie stopnia deficytu neurologicznego i śmiertelności wewnątrzszpitalnej.
TIA było częściej obecne w grupie II.
Wnioski: Podczas dekady zaobserwowano poprawę wykrywalności głównych modyfikowalnych czynników ryzyka udaru oraz redukcję korzystania z używek, co doprowadziło do wzrostu wieku, w którym wystąpił udar mózgu. Wykrywalność i postępowanie z czynnikami ryzyka udaru w profilaktyce pierwotnej w grupie polskich pacjentów z udarem poprawiły się podczas analizowanego okresu.
Słowa kluczowe: czynniki ryzyka, udar mózgu, epidemiologia, profilaktyka.

PURPOSE
Stroke is the third cause of death, following the coronary heart disease (CHD) and cancers, and is the first cause
of permanent disability in adults, especially after 60 years
of age. Despite the fact that stroke can affect youths, as
much as 3/4 of first-ever ischemic stroke regards patients
after 65 years [1].
The incidence of ischemic stroke in Poland amounts
to 119.3 cases per 100,000 population in men and 107.8
cases per 100,000 in women, which is higher than in
the European population (114.7 and 74.9 respectively) [2].
The worldwide burden of ischemic stroke indicates a 37%
increase that occurred between 1990 and 2010. There are
discrepancies in available data regarding the effect of income level in a particular country on stroke incidence.
The ischemic stroke incidence decreased in high-income
countries by 13% and remained stable in low and middleincome countries [3].
The significance of stroke in the society is connected with high mortality and disability. After one year after
stroke, 37% of patients are disabled [4].
Pathogenesis of particular stroke types is connected
with risk factors. The classic risk factors may be divided
into non-modifiable, such as age, sex, race, and genetic
background, and modifiable ones, which mainly include
hypertension, atrial fibrillation (AF), CHD, diabetes, cigarette smoking, excessive drinking, dyslipidemia, atherosclerosis, and cardiac defects [5]. Potentially modifiable
risk factors are responsible for up to 90% of stroke occurrences [6]. Most of the risk factors of ischemic stroke
have similar impact on both atherothrombotic and embolic stroke, which may indicate one possible common
pathomechanisms [1, 7]. Better knowledge of stroke risk
factors determines the use of proper primary and secondary prevention. Targeted interventions that reduce blood
pressure, smoking or excessive drinking and promote
physical activity and a healthy diet could substantially reduce the burden of stroke [6]; however, there is a trend
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observed toward increasing stroke incidence at younger
age [8, 9].
The aim of the study was to establish the premorbid
detection of ischemic stroke risk factors in a population
of stroke patients in Szczecin throughout a decade.

METHODS
Consecutive ischemic stroke patients, including transient ischemic attack (TIA), hospitalised in the Department

of Neurology in Poland, were evaluated retrospectively. Group I consisted of patients hospitalised between
2003 and 2005 (n = 1524), whereas group II consisted
of patients referred to hospital between 2013 and 2014
(n = 869).
Patients were Caucasians living in Szczecin and
the surrounding areas. The diagnosis of ischemic stroke
was made upon clinical examination, computed tomo
graphy or magnetic resonance imaging. The diagnoses
were made on the basis of past medical history. The dia
gnoses of certain disorders were established during hospitalisation according to definitions as follows. Hyper
tension was described as blood pressure ≥ 140/90 mm Hg
detected at least three times. Diabetes was defined as
fasting blood glucose level > 125 mg/dl or random blood
glucose > 200 mg/dl [10]. The atrial fibrillation (AF)
meant both persistent and paroxysmal detected in regular
ECG or 24 hours-ECG examination. Fasting lipids
blood level was measured on the second day of hospitalisation with dyslipidemia definition as LDL-C level
≥ 115 mg/dl, HDL-C ≤ 40 mg/dl in men and ≤ 48 mg/dl
in women and TG ≥ 150 mg/dl [11]. Atherosclerotic
changes in common or internal carotid arteries were
detected using GE LOGIQ Book XP camera with linear
head 7.5 MHz in group I and Esaote MyLab Twice linear
head 18 MHz in group II. The alcohol abuse was set as
drinking of > 2 standard drinks per day [12]. Smoking
status was assessed according to the obtained history.
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Statistical analysis
The primary objective of this trial was to investigate
the null hypothesis that in the period between 2003 and
2014, there was no significant improvement in the diagnostic procedures of the main stroke risk factors in
Szczecin district patients. The alternative hypothesis was
that during the analysed period, the abovementioned diagnostic procedures significantly improved.
There were two main types of variables assessed, i.e.
measurement and nominal variables. To assess the equality of variances for the variables (age and NIHSS score), the Levene’s test was used before the comparison
of means. The test showed significance level (p < 0.001).
For this reason and because of the skewness and non-normality of the distributions between variables (ShapiroWilk test), the results were presented as number (percentage) for qualitative variables or median for quantitative
variables. Data were compared between groups using
the nonparametric Mann-Whitney U test for continuous
variables and for using the nonparametric χ2 test for categorical variables. All statistical tests were two-tailed;
p < 0.05 was considered to indicate the statistical significance. The analysis was performed with STATISTICA 12
software (StatSoft, USA).

RESULTS
The mean age of population in group I was 70 years
as compared to 74 in group II (p < 0.001). The percentage
of men was significantly higher in group I (53.5% vs. 38.5%
respectively, p < 0.001). The higher education as compared
to others was not different between groups (p = 0.89).
The initial NIHSS score on stroke onset was not statistically significant between the groups (group I: median 8.0 vs. group II: median 7.0, Mann-Whitney U test,
p = 0.6874).
The death rate during hospitalisation did not change
throughout the decade, either (141 – 9.3% in group I;
106 – 12.2% in group II; χ2 test, p = 0.0876).
The duration of hospitalisation was greater in group I
(group I: mean 13.7 days, min 1, max 55, SD 7.61;
group II: mean 12.9 days, min 1, max 123, SD 13.7;
Mann-Whitney U test p < 0.001).
TIA was more common in group II (109 patients,
12.5%) vs. group I (81 patients, 5.3%); Mann-Whitney
U test p < 0.001).

DISCUSSION
In the present study, the authors assessed the frequency of detection of ischemic stroke risk factors in the population of Poles living in Szczecin throughout a decade.
In the subject population, the mean age of stroke significantly increased from 70 to 74 years. There are con-

Table 1. The pre-hospital frequency of ischemic stroke risk
factors and parameters
Group I:
n = 1524 (%; n)

Group II:
n = 869 (%; n)

p
(Χ2 test)

Hypertension

60.6; 924

84.9; 738

< 0.001

Coronary heart disease

35.3; 538

54.1; 470

< 0.001

Atrial fibrillation

15.8; 241

34.3; 298

< 0.001

Diabetes

21.1; 322

26.6; 231

0.002

Dyslipidemia

32.3; 493

42.5; 369

< 0.001

Carotid arteries
ultrasonography

2.9; 45

6.2; 54

< 0.001

Significant carotid
artery stenosis (≥ 50%)

0.7; 10

1.5; 13

0.65

Parameter

Table 2. The in-hospital frequency of ischemic stroke risk
factors and parameters
Parameter

Group I:
n = 1524 (%; n)

Group II:
n = 869 (%; n)

p
(Χ2 test)

Hypertension

8.4; 128

7.4; 64

0.37

Coronary heart disease

6.9; 106

3.2; 28

0.1698

Atrial fibrillation

5.2; 79

10; 87

< 0.001

Diabetes

9.25; 141

3.8; 33

< 0.001

Dyslipidemia

26.5; 404

19.6; 170

< 0.001

5.4; 82

17.4; 151

< 0.001

Significant carotid
artery stenosis (≥ 50%)

Table 3. The frequency of alcohol abuse and smoking
Parameter
Excessive drinking
Smoking

Group I:
n = 1524 (%; n)

Group II:
n = 869 (%; n)

p
(Χ2 test)

5.1; 78

3.9; 34

< 0.01

48.9; 746

37.7; 328

< 0.001

trary results available in different studies. The mean age
at stroke onset tended to decrease in the US population
between 1995 and 2005, but only in black race population it was statistically significant [8]. During the period
from 1993/1994 to 2005, the mean age at stroke onset in
the USA decreased from 71.2 to 69.2 [9].
Our observation regarding the predominance of male
sufferers in the first group is inconsistent with other analyses. This difference may result from the fact that Polish
income and healthcare system systematically has been
improving, which may have had a positive influence especially on male’s health. The standardised death ratio in
men in Poland throughout the last 20 years has been falling in a greater extent as compared to women [8, 13, 14].
The identification of risk factors in the prevention
of stroke throughout the period from 2003 to 2005 and
from 2013 to 2014 was significantly higher in the latter period. This concerns hypertension, CHD, AF, type 2 diabetes, dyslipidemia. The pre-hospital diagnosis of particular
risk factors consequently leads to lower rate of in-hospi-
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tal detection that was observed in diabetes and dyslipidemia, whereas in-hospital detection of hypertension and
CHD did not change. There are studies where the history
of hypertension and AF was stable during one and two
decades, whereas in neighbourhood countries as Lithuania the awareness and detection of hypertension was
also increasing [15, 16]. The noteworthy is fact that AF
in our population was diagnosed significantly more often
before the stroke onset between 2013 and 2014 and there
was additionally a positive tendency reflected by higher
rate of in-hospital diagnosis in this period. Our results
suggest that there more attention was paid to diagnose
efficiently and treat this serious risk factor that is responsible for more than 20% of strokes [17]. The explanation
may also be the more common use of 24-hour monitoring ECG, but we did not analyse this parameter.
Beside the positive trend in the diagnosis of risk factors in prevention of stroke, we also noted substantial reduction in excessive drinking and smoking. Changes in
smoking habits differ between populations that were analysed elsewhere. In the Oxfordshire population, in United
Kingdom, between periods of 1981-1984 and 2002-2004,
a reduction there was observed, whereas between periods 1986-1987 and 2006-2008 in the Kaunas population
of Lithuania significantly opposite tendency was detected [18, 19].
Despite the improvement in detection of risk factors
in primary prevention and positive changes in habits, we
did not observe significant changes in neurological deficit
on admission and at discharge; either, no changes were
observed in in-hospital mortality. The positive tendency
of better diagnosis of main stroke risk factors may diminish the risk of stroke events, but it doesn’t influence
the severity of stroke.
We included in our analysis both TIA and stroke patients. This method seems to be reasonable because these
identities are similar in regard to risk factors and pathogenesis. Moreover, previously diagnosed TIA patients

could be diagnosed as stroke according to the present
definition of TIA. In the analysed groups, the incidence
of TIA was significantly more often present in group II.
The possible explanation of this finding is the increase
in the physicians’ awareness of the further stroke risk in
such patients. In a nowadays practice, most of the TIA patients are admitted to the hospital.
We observed a positive trend during the analysed periods within the frequency of pre-admission carotid arteries
ultrasound performance, but the percentage remains still
at the unsatisfactory level (2.9% vs. 6.2%). During hospitalisation, we detected higher rate of significant carotid artery
stenosis (5.4% vs. 17.4%). The explanation may be the use
of higher quality ultrasonography equipment and that
the physicians performing this examination were more
experienced. The increasing age of our population may
also add to the explanation of such observations because
the atherosclerosis progresses within the age.
The difference in duration of hospitalisation between
groups is significant. The reason may be more efficient
treatment or the positive trends in stroke risk factors detection and possibly their treatment.
The limitation of this study is the difference in the size
between the groups.

CONCLUSIONS
A historical higher frequency of stroke incidence in
Poland as compared to western countries may be due
to insufficient risk factors identification and stroke prophylaxis [2]. During twelve years, we observed a positive trend towards better detection of the main modifiable stroke risk factors, including the reduction in habits
frequency that caused the significant increase in the age
at stroke onset. We conclude that the improving level
of public health has led to positive epidemiological trends
in Polish stroke patients. More efforts should be made in
the future to intensify such positive changes.
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