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Abstract

Introduction: Stroke is one of the most common causes of death and the leading cause of disability in the adult population 
worldwide. The risk of stroke increases with age in both men and women, but women have a higher rate of mortality and 
disability following stroke.
Aim of the research: To compare the in-hospital mortality in men and women with ischaemic stroke and to identify factors 
that predispose to death.
Material and methods: This retrospective, single-centre study included patients with acute ischaemic stroke hospitalized in 
the reference neurological centre in 2013–2014. The study population consisted of 2000 patients, of whom 50.5% were men. 
Data on age, sex, comorbidities, results of additional tests, and the course of hospitalization were analysed.
Results: In-hospital mortality was 15.9% and was higher in women than men (17.9% vs. 14%, p = 0.02). Women were older 
than men (77.3 vs. 69.5 years, p < 0.001). In women, age ≥ 75 years (OR = 2.507), chronic obstructive pulmonary disease 
(COPD) (OR = 2.231), and haemorrhagic transformation of the stroke site (OR = 4.77) increased the risk of in-hospital mor-
tality. In men, a history of myocardial infarction (OR = 2.295) and a glomerular filtration rate (GFR) < 60 ml/min/1.73 m2  
(OR = 1.774) increased the risk of in-hospital death. 
Conclusions: Better knowledge of the predictors that increase the risk of an adverse stroke may open more avenues for pre-
ventive intervention and reduce serious post-stroke complications. Further observations on potential gender differences in 
risk factors for adverse prognosis in acute stroke are needed to reduce in-hospital deaths.

Streszczenie

Wprowadzenie: Udar mózgu jest jedną z najczęstszych przyczyn zgonów i główną przyczyną niepełnosprawności dorosłej 
populacji na świecie. Ryzyko udaru wzrasta wraz z wiekiem zarówno u mężczyzn, jak i u kobiet, ale kobiety mają wyższy 
wskaźnik śmiertelności i niepełnosprawności po udarze.
Cel pracy: Porównanie śmiertelności wewnątrzszpitalnej u kobiet i mężczyzn z udarem niedokrwiennym mózgu oraz iden-
tyfikacja czynników predysponujących do zgonu.
Materiał i metody: Retrospektywnym, jednoośrodkowym badaniem objęto pacjentów z udarem niedokrwiennym mózgu 
hospitalizowanych w referencyjnym ośrodku neurologicznym w latach 2013–2014. Badana populacja liczyła 2000 pacjen-
tów, z czego 50,5% stanowili mężczyźni. Przeanalizowano dane dotyczące wieku, płci, chorób współistniejących, wyników 
badań dodatkowych oraz przebiegu hospitalizacji.
Wyniki: Śmiertelność wewnątrzszpitalna wyniosła 15,9% i była wyższa u kobiet niż mężczyzn (17,9% vs 14%, p = 0,02). 
Kobiety były starsze od mężczyzn (77,3 vs 69,5 roku, p < 0,001). U kobiet wiek ≥ 75 lat (OR = 2,507), przewlekła obturacyjna 
choroba płuc (POChP) (OR = 2,231) oraz krwotoczna transformacja ogniska udarowego (OR = 4,77) zwiększały ryzyko 
śmiertelności wewnątrzszpitalnej. U mężczyzn przebyty zawał mięśnia sercowego (OR = 2,295) i współczynnik przesącza-
nia kłębuszkowego (GFR) < 60 ml/min/1,73 m2 (OR = 1,774) zwiększały ryzyko zgonu wewnątrzszpitalnego. 
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Wnioski: Lepsza wiedza na temat występowania czynników prognostycznych, które zwiększają ryzyko niepomyślnego 
przebiegu udaru mózgu, może otworzyć więcej możliwości interwencji zapobiegawczej i zmniejszyć poważne powikłania 
poudarowe. Potrzebne są dalsze obserwacje dotyczące potencjalnych różnic między płciami w czynnikach ryzyka nieko-
rzystnego rokowania w ostrym udarze mózgu, aby zmniejszyć liczbę zgonów wewnątrzszpitalnych.

Introduction

Stroke is one of the most common causes of death 
in the adult population worldwide and the leading 
cause of disability in people aged over 45 years. It is 
estimated that approximately 5.5 million people die 
from stroke each year (accounting for ~10% of total 
deaths), and approximately half of the patients re-
main disabled [1–4]. The lifetime risk for stroke over 
the age of 25 years is approximately 25% among 
both men and women, with an 18% risk of ischaemic 
stroke. Increased incidence is observed in low and 
middle socio-demographic index countries [4]. The 
incidence of stroke in Poland is 175/100,000 in men 
and 125/100,000 in women. In the general popula-
tion, men are affected more often than women [2, 3]. 
The risk of stroke increases with age in both men and 
women; however, in the elderly, a higher incidence of 
stroke is observed in women [2, 5, 6]. Sex also affects 
the clinical course of stroke and long-term prognosis, 
and higher percentages of mortality and disability are 
observed in women [1, 2, 5]. This phenomenon may 
be caused by the longer life span of women and more 
frequent incidence of stroke in old age, as well as by 
comorbidities predisposing to stroke, such as arterial 
hypertension, heart failure, atrial fibrillation (AF), 
and diabetes [2, 7]. 

Aim of research

The risk of stroke increases with age in both men 
and women, but women have a higher rate of mor-
tality and disability following stroke. However, little 
is known about sex differences in stroke care and 
outcomes. The aim of the study was to compare the 
in-hospital mortality in men and women with isch-
aemic stroke and to identify factors that predispose 
to death.

Material and methods 

Study group

This retrospective study included patients with 
ischaemic stroke who were subsequently hospitalized 
in the reference neurological centre in 2013–2014. 
Ischaemic stroke was diagnosed based on the clinical 
picture and head imaging (computed tomography or 
magnetic resonance imaging of the head).

The protocol of study was consistent with the Dec-
laration of Helsinki and was approved by the Ethics 
Committee of Swiętokrzyska Medical Chamber. All 
patients consented to participate in the study. 

Analysed data

Data on age, sex, comorbidities, results of addi-
tional tests, and the course of hospitalization were 
analysed.

The extent of the stroke was assessed using com-
puted tomography or magnetic resonance imaging. 
Head imaging examinations were performed on ad-
mission to the hospital and again during hospitaliza-
tion.

The patency of the intracerebral arteries was as-
sessed with a Doppler ultrasound.

All patients underwent a  resting 12-lead electro-
cardiographic examination on admission to the hos-
pital and on discharge from the hospital. In some 
patients, 24-hour electrocardiography (ECG Holter) 
monitoring was performed. The patients were moni-
tored 24/7 by electrocardiography during the first day 
after admission to the hospital.

The neurological status of patients was assessed 
using the National Institutes of Health Stroke Scale 
(NIHSS) immediately upon admission to the hospital. 
The neurological deterioration was defined as an in-
crease of ≥ 5 points.

AF was diagnosed based on the definition of the 
European Society of Cardiology, according to which 
arrhythmia can be diagnosed based on an electrocar-
diogram showing irregular atrial rhythm lasting lon-
ger than 30 s.

Heart failure was diagnosed according to signs 
and symptoms of low cardiac output based on medi-
cal charts.

Diabetes mellitus was defined as a  fasting blood 
glucose level greater than 126 mg/dl after a minimum 
of 2 tests or a glucose level greater than 200 mg/dl at 
any time during the day.

Hypertension was diagnosed when the blood 
pressure (BP) was ≥ 140/90 mm Hg in repeated tests.

Coronary heart disease was determined by a pre-
vious history of myocardial infarction and angina 
pectoris based on medical charts.

Study endpoint

The endpoint of the study was death during hos-
pitalization.

Statistical analysis

The results were analysed with Statistica 13.0 soft-
ware (StatSoft Inc.). The distribution of quantitative 
variables was assessed using the Shapiro-Wilk test. 
In terms of descriptive statistics, mean values, medi-
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ans, minimum and maximum values, and standard 
deviations were presented for quantitative variables. 
For qualitative variables, the numbers and frequency 
of occurrence or modes were given, with their num-
ber and percentage share, depending on the type of 
data. Quantitative variables with a distribution simi-
lar to normal were compared with Student’s t-test for 
unrelated variables. The correlations between these 
variables were tested using the Pearson correlation 
coefficient. Quantitative unrelated variables with 
a  non-normal distribution were compared with the 
Mann-Whitney U  test, and the correlations between 
these variables were tested using the Spearman cor-
relation coefficient. The statistical significance of the 
differences between qualitative variables was assessed 
using the c2 test. Appropriate logistic regression models 
were constructed for the conditional estimation of se-
lected random variables. For statistically significant re-
sults from the univariate and multivariate regressions, 
the odds ratio (OR) is presented, together with a ±95% 
confidence interval (CI) and the p-value. Results were 
considered statistically significant if p < 0.05.

Results

Characteristics of the study group

The study group of 2000 patients included 1010 
(50.5%) men. The mean age was 73.4 years. The most 
common comorbidity in the study group was hyper-
tension, which was found in 1538 (76.9%) patients. 
AF occurred in 579 (29%) patients, diabetes mellitus 
in 520 (26%) patients, and ischaemic heart disease in 
466 (23.3%) patients. Haemorrhagic complications 
of the stroke site were reported in 120 (6%) patients. 
The functional status of patients was assessed us-
ing the NIHSS scale in 1933 patients (971 men and 
961 women). Significant neurological deficit (NIHSS  
≥ 5 points) on admission to the hospital was found 
in 1107 (57.3%) patients, and 375 (18.8%) patients had 
severe disability (NIHSS ≥ 15 points) (Table 1).

Comparison of the clinical characteristics
of women and men

Women were older than men on admission (mean 
age 77.3 vs. 69.5 years, respectively, p < 0.001). Fig-
ure 1 presents the proportion of women and men in 
particular age groups. In women, arterial hyperten-
sion, AF, and heart failure were more common than 
in men (82.2% vs. 71.7%, p < 0.001; 36.2% vs. 21.9%, 
p < 0.001; 18.4% vs. 11.6%, p < 0.001, respectively). In 
men, a history of myocardial infarction and chronic 
obstructive pulmonary disease (COPD) (13.1% vs. 
9.9%, p = 0.044; 7.1% vs. 3.9%, p = 0.003, respectively) 
was more frequently reported. Men were more likely 
to abuse alcohol (8.1% vs. 7.2%, p = 0.476) and smoke 
(10.9% vs. 9.7%, p = 0.421). NIHSS scores ≥ 5 points 
were achieved by 537 (48.6%) men and 569 (51.4%) 

women (p = 0.340) (Table 1). In total, 170 (45.3%) 
men and 205 (54.7%) women had an NIHSS score  
≥ 15  points, including 49 (15.5%) women and 98 
(16.1%) men aged < 75 years, and 156 (24.2%) women 
and 72 (19.9%) men aged ≥ 74 years.

Study endpoint

During hospitalization, 318 (15.9%) patients – 141 
(14%) men and 177 (17.9%) women – died (p = 0.02). 
Figure 2 shows the proportion of deaths in women 
and men in particular age groups.

Analysis of factors predisposing to death
in women

The univariate analysis showed that the factors 
that increased the risk of death in women were as fol-
lows: age ≥ 75 years, arterial hypertension, COPD, glo-
merular filtration rate (GFR) < 60 ml/min/1.73 m2, and 
haemorrhagic transformation of the stroke site. The 
multivariate analysis showed that the risk of death in 
women was increased by age ≥ 75 years (OR = 2.507) 
and COPD (OR = 2.231). The strongest predictor of 
death in women was haemorrhagic transformation of 
the stroke site (OR = 4.77). Diabetes was a factor reduc-
ing the risk of death in women (OR = 0.613) (Table 2).

Analysis of the factors predisposing to death
in men

The univariate analysis showed that the history 
of percutaneous coronary interventions, myocardial 
infarction, and GFR < 60 ml/min/1.73 m2 were fac-
tors increasing the risk of death in men. The multi-
variate analysis showed that the risk of death in men 
was increased by a  history of myocardial infarction  
(OR = 2.295) and GFR < 60 ml/min/1.73 m2 (OR = 1.774). 
Hypertension was a factor reducing the risk of death in 
men (OR = 0.498) (Table 3).

Discussion

In this study on patients with ischaemic stroke, 
the percentages of women and men were similar, but 
the women were older on admission compared to the 
men. These results are consistent with reports by oth-
er authors, as well as with the phenomenon observed 
in the general population for years, indicating a lon-
ger life span for women [8–10]. The in-hospital mor-
tality in this study was relatively high and was close 
to 16%. Data from other studies show diverse results, 
and in-hospital mortality in patients with ischaemic 
stroke is reported as 3.3–18% [7, 8, 11–14]. Consider-
able discrepancies in the results arise from different 
treatment methods for acute stroke and different clin-
ical characteristics of the hospitalized patients.

Syta-Krzyżanowska et al. [15] showed that in 
a group of 971 patients hospitalized due to ischaemic 
stroke between 2002 and 2006, the in-hospital mor-
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tality was 16.4%. The patients were of a similar age to 
those in this study.

In this study, the mortality rate of women with 
ischaemic stroke was higher than that of men. Similar 
results were shown in the study by Reeves et al. [7] and 
in two Taiwanese studies [8, 14]. However, in the Ital-
ian, Canadian, and Swedish registers, no differences 
were found in the in-hospital mortality between wom-
en and men [9, 10, 16]. In these registers, women were 
slightly older than men. In our study, women were sig-
nificantly older than men, which was important for 
the in-hospital prognosis. A  higher mortality in the 

acute phase of ischaemic stroke is associated with the 
extent of the stroke and the severity of stroke, which 
has proven to be one of the most important predictors 
of early death in numerous studies [9, 11–14].

A NIHSS score of ≥ 5 points was recorded in a sim-
ilar percentage of women and men. In the Canadian, 
Swedish, and Qatari registers, the severity of stroke 
was similar between women and men [9, 16, 17]. How-
ever, with higher NIHSS values (≥ 15 points), the per-
centage of women increased, which may be related to 
the older age of the women in this group and their 
greater disability before the disease occurred.

Table 1. Clinical characteristics of the study group

Clinical characteristics  Total
N = 2000

Men
N = 1010

Women
N = 990

P-value

Age [years] 73.36 69.5 77.3 < 0.001

Clinical characteristic, n (%):

Hypertension 1538 (76.9) 724 (71.7) 814 (82.2) < 0.001

Heart failure 299 (15.0) 117 (11.6) 182 (18.4) < 0.001

Diabetes 520 (26.0) 246 (24.4) 274 (27.7) 0.101

A history of thromboembolic 
complications

325 (16.3) 160 (15.8) 165 (16.7) 0.653

A history of stroke 356 (17.8) 176 (17.4) 180 (18.2) 0.701

A history of TIA 49 (2.5) 27 (2.7) 22 (2.2) 0.612

Atrial fibrillation 579 (28.9) 221 (21.9) 358 (36.2) < 0.001

Stable coronary artery disease 466 (23.3) 139 (13.8) 102 (10.3) 0.017

A history of MI 230 (11.5) 131 (13.0) 99 (10) 0.037

A history of PCI 88 (4.4) 57 (5.7) 31 (3.1) 0.006

A history of CABG 30 (1.5) 25 (2.5) 5 (0.5) < 0.001

Atherosclerosis of the arteries of the 
lower extremities

91 (4.6) 52 (5.1) 39 (3.9) 0.236

Chronic pulmonary disease 111 (5.6) 72 (7.1) 39 (3.9) 0.003

Hyperthyroidism 46 (2.3) 16 (1.6) 30 (3.0) 0.045

Hypothyroidism 81 (4.0) 19 (1.9) 62 (6.3) < 0.001

Smoking 206 (10.3) 110 (10.9) 96 (9.7) 0.421

Alcoholism 153 (7.7) 82 (8.1) 71 (7.2) 0.476

Laboratory tests:

HGB (mean) [g/dl] 13.8 13.9 13.7 0.014

GFR (mean) [ml/min] 65.5 80.6 50.1 < 0.001

GFR < 60 ml/min, n (%) 870 (43.5) 460 (45.5) 410 (41.4) 0.067

Neurological status, n (%):

Haemorrhagic transformation  
of the stroke site

120 (6.0) 63 (6.2) 57 (5.8) 1.000

NIHSS on admission ≥ 5 points 1107 (57.3) 537/971 (48.6) 569/961 (51.4) 0.340

TIA – transient ischaemic attack, MI – myocardial infarction, PCI – percutaneous coronary intervention, CABG – coronary artery bypass, 
HGB – haemoglobin, GFR – glomerular filtration rate, NIHSS – National Institutes of Health Stroke Scale.
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The incidence of stroke significantly increases 
with age, and advanced age is a  factor of poor prog-
nosis in ischaemic stroke [6]. In the present study, age 
was a factor that increased the risk of death in women. 
Similar results were presented in the study by Ong  
et al. [8]. Kortazar-Zubizarreta et al. [13] showed that 
age was an independent risk factor for death, but only 
in men. However, in another Taiwanese study, age in-
creased the risk of death in both sexes [14].

Haemorrhagic transformation of the stroke site 
occurred with a  similar frequency in women and 
men, but it was a predictor of in-hospital death only 
in women. This result is comparable with Ong et al. 
[8]. It is possible that the more frequent occurrence of 

arterial hypertension in women predisposes them to 
a worse prognosis after haemorrhagic transformation 
of the ischaemic site. 

Another factor associated with a worse prognosis in 
women was COPD. Patients with chronic respiratory 
diseases have a worse prognosis after the occurrence of 
acute vascular events (heart attack, stroke) [18]. There 
are reports confirming that respiratory tract infection 
increases the risk of death in the early stage of isch-
aemic stroke [13]. In the present study, the effects of 
infection and of increased parameters of inflamma-
tion on the risk of death were not assessed. However, 
respiratory tract infections occur more frequently in 
patients with COPD than in the general population.

Figure 1. Percentage of women and men in particular age 
groups
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Figure 2. Percentage of death in women and men in par-
ticular age groups
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Table 2. Univariate and multivariate logistic regression analysis–predictors of in-hospital mortality in women

Factor Univariate analysis Multivariate analysis

OR 95% Cl P-value OR 95% Cl P-value

Age ≥ 75 years 2.655 1.756–4.013 < 0.001 2.507 1.591–3.950 < 0.001

Hypertension 1.758 1.079–2.864 0.0235 1.641 0.977–2.757 0.0608

Heart failure 0.883 0.574–1.359 0.5726

Stable coronary artery disease 0.911 1.287–0.817 0.1523

A history of MI 1.270 0.761–2.119 0.3606

History of stroke/TIA 0.567 0.863–1.312 0.4899

Atrial fibrillation 1.256 0.901–1.752 0.1788

COPD 2.405 1.210–4.779 0.0123 2.231 1.087–4.581 0.0286

Diabetes 0.669 0.453–0.988 0.0432 0.613 0.405–0.927 0.0206

Thyroid diseases 0.885 0.582–1.347 0.5694

GFR < 60 ml/min 1.534 1.009–2.333 0.0455 1.144 0.702–1.862 0.5879

Haemorrhagic transformation 
of the stroke site

4.239 2.475–7.260 < 0.001 4.770 2.714–8.385 < 0.001

OR – odds ratio, CI – confidence interval, MI – myocardial infarction, TIA – transient ischaemic attack, COPD – chronic obstructive pulmo-
nary disease, GFR – glomerular filtration rate.
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Men suffer from ischaemic heart disease more 
often [19]. In this study, men had stable coronary ar-
tery disease and a  history of myocardial infarction 
and coronary revascularization more frequently than 
women. A  history of myocardial infarction signifi-
cantly increased the risk of death in men. The pres-
ence of vascular disease in multiple beds, in the coro-
nary and cerebral vessels for the men in this study, 
significantly worsens the prognosis compared to pa-
tients with only one vascular bed affected [19].

Another significant predictor of death in men was 
impaired renal function (GFR < 60 ml/min/1.73 m2). 
Chronic kidney disease is a recognized risk factor for 
thromboembolic complications, including ischaemic 
stroke [20, 21]. In the meta-analysis by Lee et al. it was 
shown that most patients with GFR < 60 ml/min/1.73 
m2 had a significantly increased risk of cardiovascular 
diseases, including stroke, and similarly the death rate 
in this group of patients was higher than in the popu-
lation of patients with normal GFR [22].

Arterial hypertension is a  significant risk factor 
for cardiovascular diseases, including stroke, in both 
sexes. A study by Howard et al. showed that normal-
ization of blood pressure with pharmacological treat-
ment reduces the risk of stroke, although the risk is 
still higher than in normotensives without pharma-
cological treatment [23, 24]. In the present study, in 

the univariate analysis in women, hypertension was 
a  predictor of death, but this was not confirmed by 
the multivariate analysis. However, in men, arterial 
hypertension was a  factor that reduced the risk of 
death. It may be related to the antihypertensive treat-
ment used. This study is retrospective and no data on 
the pre-hospital treatment are available. There are re-
ports proving the influence of gender on the response 
to antihypertensive treatment [25, 26]. On the other 
hand, the Blood Pressure Lowering Treatment Trial-
ists’ Collaboration study showed that antihyperten-
sive treatment was of equal benefit in both sexes [27]. 
This is inconsistent with the reports of Ong et al. and 
Akhtar et al., in which arterial hypertension was asso-
ciated with worse outcomes in women with ischaemic 
stroke [8, 17]. Kortazar-Zubizarreta et al. [13] and Syta-
Krzyżanowska et al. [15] showed no effect of arterial 
hypertension on the prognosis in the early stage of 
ischaemic stroke. Although diabetes is one of the fac-
tors predisposing to stroke in both sexes, in our study 
it was not a  significant factor of worse prognosis in 
men. Interestingly, diabetes has been shown to reduce 
the risk of death during hospitalization in women. Re-
ports in the literature assessing the impact of diabetes 
mellitus on the prognosis of patients with ischaemic 
stroke are not consistent. In a study by Heuschmann 
et al. [11], diabetes turned out to be a significant pre-

Table 3. Univariate and multivariate logistic regression analysis–predictors of death in men

Factor Univariate analysis Multivariate analysis

OR 95% Cl P-value OR 95% Cl P-value

Age ≥ 75 years 1.233 0.858–1.772 0.2580

Hypertension 0.588 0.852–0.405 0.0050 0.498 0.336–0.738 0.0005

Heart failure 1.053 0.609–1.821 0.8540

Stable coronary artery disease 0.176 0.343–0.668 0.0016

A history of PCI 1.131 2.127–3.999 0.0192

A history of CABG 0.123 0.527–2.262 0.3891

A history of MI 2.395 1.538–3.729 0.0001 2.295 1.424–3.699 0.0006

History of stroke/TIA 0.624 0.980–1.539 0.9291

History of stroke 1.023 0.642–1.632 0.9223

History of TIA 1.415 0.527–3.798 0.4913

Atrial fibrillation 0.958 0.621–1.479 0.8463

COPD 0.655 0.294–1.459 0.3001

Diabetes 1.221 0.818–1.823 0.3287

Thyroid diseases 1.292 0.747–2.234 0.3594

GFR < 60 ml/min 1.914 1.244–2.945 0.0031 1.774 1.108–2.841 0.0168

Haemorrhagic transformation 
of the stroke site

1.613 0.834–3.120 0.1555

OR – odds ratio, CI – confidence interval, PCI – percutaneous coronary intervention, CABG – coronary artery bypass, MI – myocardial infarc-
tion, TIA – transient ischaemic attack, COPD – chronic obstructive pulmonary disease, GFR – glomerular filtration rate.
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dictor of death only in men. Ong et al. [8] showed that 
the coexistence of diabetes worsened the prognosis in 
men and women, but a  higher percentage of severe 
strokes was observed only in men.

In our study, AF did not increase the risk of in-hos-
pital mortality. Patients with stroke and AF had ad-
ditional risk factors associated with arrhythmia [28], 
and therefore AF was expected to increase in-hospital 
mortality in stroke patients.

Our result contrasts with what other studies have 
shown in both sexes [11, 12, 14] or only in women [8, 
13]. Similarly to our study, the study by Andersen et al. 
also did not show that AF increased mortality in the 
acute phase of stroke (within 7 days). However, they 
did find such a  correlation during a  30-day follow-
up of patients after stroke [12]. Our study concerned 
patients staying in hospital for an average of 9 days 
from the onset of stroke. It is possible that AF would 
impact prognosis over a longer period. Another study 
[29] in the elderly population also did not show that 
AF was a significant predictor of mortality in people 
with stroke. The analysis by Marzona et al. [30] found 
no difference in mortality between men and women 
with AF, despite an increased risk of stroke in women, 
especially those over 65 years of age. However, there 
was a correlation between the risk of death from car-
diovascular disease in women with AF and not receiv-
ing oral anticoagulant therapy. In the study by Senoo 
et al. [31], no significant differences were found in the 
frequency of strokes and mortality between women 
and men despite the use of anticoagulation. There 
were also no differences between age groups. The 
discrepancy in the results may be related to different 
inclusion criteria for patients in studies assessing the 
impact of AF on the occurrence of stroke and its con-
sequences, such as comorbidities that, together with 
AF, worsen the prognosis of stroke, the assessment of 
patients in different age groups, and the use of antico-
agulation therapy.

Our results show that men and women with isch-
aemic stroke have a different clinical profile and prog-
nosis. 

The main limitations of our study result from its 
retrospective nature. The lack of data on the treat-
ment of patients before admission to the hospital, 
including data on anticoagulation, antihypertensive, 
and lipid-lowering treatment, makes it impossible to 
assess its impact on the prognosis of patients. More-
over, additional tests, such as echocardiography,  
24-hour electrocardiographic monitoring, and lipid 
profile, were not performed in all patients. The impact 
of thrombolytic therapy on the prognosis of patients 
has not been evaluated. In the years covered by this 
analysis, people aged over 80 years, who constituted 
a  significant part of the study group, were disquali-
fied from thrombolytic treatment according to the 
adopted criteria.

However, our results indicate that there are factors 
that worsen stroke prognosis according to gender. 
Further observations on potential gender differences 
in risk factors for adverse prognosis in acute stroke are 
needed to reduce in-hospital deaths.

Conclusions

In this study in-hospital mortality in patients with 
ischaemic stroke was higher in women. In women, pre-
vious haemorrhagic stroke, age ≥ 75 years, and COPD 
increased the risk of in-hospital mortality. In men, 
a history of myocardial infarction and GFR < 60 ml/
min/1.73 m2 increased the risk of in-hospital death. 

Certain comorbidities may increase the risk of an 
adverse stroke course. Potential gender differences 
in risk factors for an unfavourable prognosis in acute 
stroke should be considered in order to reduce the 
number of hospital deaths.

Better knowledge of the predictors that increase 
the risk of an adverse stroke may open more avenues 
for preventive intervention and reduce serious post-
stroke complications.
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