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INTRODUCTION
According to the World Health Organisation (WHO), stroke 
is defined as "rapidly developed clinical signs of focal (or 
global) disturbance of cerebral function, lasting more than 
24 hours or leading to death, with no apparent cause other 
than of vascular origin". In Europe, stroke occurs in 1,000,000 
people a year, with one third dying and one third experiencing 
permanent symptoms of disability. In Poland, stroke affects 
60,000 people annually; half of these people die within one 
year and the rest are left with permanent disability [1-5].

The main classification of stroke is as follows:
a)  ischaemic stroke, which is responsible for 80-85% of all 

cases. It is further divided based on its pathomechanism 
into thromboembolic (14-40%), embolic (15-30%), and 
lacunar; 

b)  haemorrhagic stroke, which is responsible for approx-
imately 10-20% of all cases.

There are multiple risk factors for stroke. Modifiable risk 
factors for stroke include hypertension, atrial fibrillation, 
coronary disease, myocardial infarction, congestive cir-
culatory failure, and diabetes [6-12]. Physical inactivity 
contributes to an increased risk of stroke and smoking is 
an absolute risk factor for stroke [13-16]. Non-modifiable 
risk factors for stroke include age, gender, and race.

Stroke patients experience a number of sequelae, such as:
•  Paralysis or paresis of half of the body (hemiplegia or 

hemiparesis) 

•  Unilateral sensory disturbances 
•  Aphasia (speech disturbances) 
•  Impairment of higher neurological functions
•  Visual impairment 
•  Abnormal posture and limb positions
•  Gait problems caused by motor deficits
•  Apraxia, i.e. inability to perform learned purposeful 

movements 
•  Spasticity (abnormal, increased muscle tone)
•  Hemineglect
•  A lower level of independence or lack of independence 
•  Depression
Stroke is diagnosed based on the following imaging studies:
•  Computed tomography (CT) helps diagnose struc-

tural changes developed in the ischaemic process and 
differentiate between ischaemic and haemorrhagic 
stroke

•  Magnetic resonance imaging (MRI)
The rehabilitation process in stroke patients is divided into 
three main periods:
•  First period – acute, lasting several days to several weeks 
•  Second period – period of regeneration and compen-

sation, lasting from several weeks to several months, or 
even up to more than ten months

•  Chronic period – after one year from the onset of stroke. 
The main aim of rehabilitation in stroke patients is to 
improve their level of functional independence [17-25].
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EARLY REHABILITATION PERIOD
The in-hospital rehabilitation period lasts several days to 
several weeks. During this period, the rehabilitation pro-
cess depends on the cause of stroke; its duration should be 
2 to 5 days in ischaemic stroke and approximately 4 weeks 
in haemorrhagic stroke. During this phase, physiotherapy 
is aimed at preventing decubitus ulcers, abnormal limb 
positions, and pulmonary complications as well as regu-
lating urinary bladder function and maintaining contact 
with the patient. 

The following physiotherapy procedures should be per-
formed in the acute stroke period:
•  Breathing exercises, which are aimed at preventing 

pulmonary complications. They should be performed 
3 to 5 times daily and include chest percussion

•  Active exercises of non-paretic limbs: 10 to 15-minute 
sessions performed twice daily

•  Passive exercises of paretic limbs: 30 repetitions for each 
movement in the joint, performed 3 to 5 times daily 

•  Pulley exercises with a band performed in bed: approx-
imately 15-minute sessions 2 to 3 times daily

•  Classic massage of paralysed limbs: once or twice daily
Active mobilisation should be introduced no later than on 
the second day after admission.

SECOND AND THIRD REHABILITATION PERIOD
In the second period, patients undergo functional mobil-
isation. New elements are gradually added to the physio-
therapeutic methods used in the first period, and some 
methods are replaced with others. During this period, 
patient management is aimed at eliminating excessive spas-
ticity, preventing joint contractures, achieving a maximum 
level of mental and physical abilities, adjusting to the new, 

changed life situation, and improving the quality of life.
The third (chronic) period continues throughout the rest 

of the patient’s life. In this period, physiotherapy is used to 
improve gait and limb function and to achieve a maximum 
level of independence and mobility. Secondary prevention 
is very important in stroke patients. During this period, 
stroke patients are recommended to undergo rehabilitation 
in a health resort, for instance in Ciechocinek, Busko Zdrój, 
Konstancin or Kołobrzeg.

The following forms of physical therapy are used: heat 
therapy procedures, cryostimulation, electrotherapy, 
magnetic field therapy, ultrasound therapy, laser therapy, 
massage, and hydrobalneological procedures [23-25].

THE AIM
The aim of the study was to assess the effects of physical 
therapy on the general condition of stroke patients and 
their level of independence after stroke.

Research problems and hypotheses:
1.  Ischaemic stroke is more common than haemorrhagic 

stroke; 
2.  Gender is associated with improvements in the level of 

mobility;
3.  Starting rehabilitation on the first day of therapy im-

proves the ability to perform self-care activities.
A null hypothesis is accepted which assumes that there is 
no correlation between the variables. 

MATERIALS AND METHODS
The hypotheses were verified with the use of tests appropriate 
to determine the presence of a correlation between qualitative 
variables (measured on a nominal or ordinal scale): chi-
squared test, chi-squared test corrected for continuity in the 
case of 2x2 tables, and Fisher’s test. A result below the statistical 
significance level of p = 0.05 allows for the rejection of the 
null hypothesis and acceptance of the alternative hypothesis 
assuming that there is a correlation between the variables.

The study analysed whether sociogeographic variables 
accounted for differences in: 
• Types of stroke
•  Level of independence in eating meals, bathing, getting 

dressed, and using the toilet
• Level of mobility
The study was conducted in 25 stroke patients receiving 
care and rehabilitation at the "Tęczowe Zacisze" centre in 
Wola Kopcowa (Świętokrzyskie Voivodeship). The fol-
low-up period was 3 months.

The statistical population showed certain common 
characteristics as well as variables, which were related to 
the basic features used to individualise the units, such as 
baseline condition of the patient, time from stroke, number, 
patient-rated independence, etc.

A vast majority of study patients were over 70 years old. 
48% of study patients were aged 50 to 69 years. The study 
group included 14 women, who constituted the majority 
of study patients (56%), and 11 men (44%) (Table I).

Fig.1. A magnetic resonance image showing acute stroke 
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Haemorrhagic stroke was the more common type of 
stroke in the study group (56%) (Table I). At the time of 
the study, as many as 24% of study patients had been ex-
periencing consequences of stroke for three years or more 
and 28% of study patients had been suffering from them 
for only a year (Table I).

 A vast majority of study patients (72%) were unable to 
prepare meals unassisted, let alone eat them without help. 
Only one person (4%) was able to prepare and eat meals 
unassisted. After stroke, a vast majority of study patients 
(92%) required help with bathing and washing. Only two 
patients (8%) claimed to be able to perform these tasks 
unassisted.

After stroke, a vast majority of study patients (80%) were 
unable to get dressed unassisted and needed someone to 
help them (Table II). 88% of study patients needed help 
to use the toilet and only three people (12%) declared 
complete independence with respect to this task. Most 
study patients were unable to walk or move unassisted 
and needed help from other people (68%) (Table II). Most 
patients needed physical help and support to be able to use 
the stairs (92%). Immediately after stroke, the majority of 
patients (56%) were unable to sit up from a recumbent 
position unassisted or maintain balance when sitting; only 
two people (8%) were completely independent (Table II). 
Immediately after stroke, most study patients were unable 
to move from bed to chair or wheelchair unassisted as they 
could not maintain balance when sitting (52%); six study 
patients needed the help of two people to be able to move 
from bed to chair or wheelchair (24%) (Table II). 

In the majority of cases (84%), rehabilitation was per-
formed from the onset of stroke. Most study patients 
(95.2%) described their continued rehabilitation as com-
prehensive. 

All study patients (100%) continued rehabilitation after 
being discharged from hospital. After discharge, study 
patients usually underwent therapy at least five days a week 
(44%) or between one and two times a week (40%). Only 
four patients (16%) participated in rehabilitation 3 to 4 
times a week. In a vast majority of cases, patients under-
went physical therapy at home with the active participation 
of a physiotherapist (88%). 

A vast majority of study patients (64%) after rehabili-
tation were able to eat meals unassisted and only needed 
help to prepare them (Table III). After rehabilitation, a 
vast majority of study patients were able to get dressed 
unassisted (48%) or needed only partial help (44%) with 
getting dressed. After rehabilitation, a vast majority of study 
patients (56%) were able to get to the toilet unassisted and 
perform the necessary self-care activities. As many as 11 
people (44%) continued to declare that they needed some-
one to help them with using the toilet (Table III).

A vast majority of study patients did not require anyone 
to help them, but needed walking aids (44%) or were 
completely independent (32%) (Table III). After rehabili-
tation, most patients were either able to sit unassisted, but 
needed help with sitting up (52%), or were completely 
independent (48%).

Table I. Study group characteristics (N=25).
N [%]

Age of study patients

50-69 12 48.0

70 and older 13 52.0

Gender of study patients

Female 14 56.0

Male 11 44.0

Type of stroke

Haemorrhagic 14 56.0

 Ischaemic 11 44.0

Time from stroke

 A year ago 7 28.0

 Two years ago 12 48.0

 Three years ago and more 6 24.0

Table II. The condition of patients immediately after a stroke (N=25).
  N [%]

Getting dressed immediately  
after stroke

I am independent 1 4.0

I need partial help 4 16.0

I am unable to get dressed unassisted,  
I need someone to help me 20 80.0

Using the toilet immediately  
after stroke

I am able to get to the toilet and use it 
unassisted 3 12.0

I need someone to help me 22 88.0

Mobility on a flat surface immediately  
after stroke

I am independent 1 4.0

I do not need anyone to help me, but I 
do need walking aids 1 4.0

I need one person to support me 1 4.0

I use a wheelchair unassisted 5 20.0

I cannot move unassisted, I am 
dependent on someone’s help 17 68.0

Mobility immediately after stroke: using stairs

I am independent 2 8.0

I need physical help and support 22 92.0

Moving from bed to wheelchair or chair immediately  
after stroke

I am independent 3 12.0

I need one person to help me 3 12.0

I need two people to help me 6 24.0

I am unable to move from bed 
unassisted, I cannot maintain balance 

when sitting
13 52.0
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After rehabilitation, 48% of study patients were indepen-
dent or needed the help of one person to move from bed 
to wheelchair or chair. All study patients had a positive 
opinion about their rehabilitation.

RESULTS
Hypothesis: There is a correlation between type of stroke 
and the gender of study patients.

An analysis based on Fisher’s exact test was performed 
(due to the fact that the conditions of using the χ 2 test had 
not been met). The analysis studied the following variables: 
Type of stroke and gender (Table IV).

The result turned out to be not statistically significant (p > 
0.05). The different types of stroke occurred in similar pro-
portions of men and women; therefore, the type of stroke 
did not depend on the gender of study patients (p > 0.05).

The level of independence in eating meals, bathing, get-
ting dressed, and using the toilet, or the individual activities 
themselves (and patients’ independence in performing 
them), depend on the gender and age of study patients.

The study aimed to verify the presence of a statistically 
significant correlation between the following two variables: 
Immediately after stroke: bathing and age (Table V).

The test result (p > 0.05) was not statistically significant. 
The level of independence with respect to bathing did not 
differ depending on the age of study patients (Table VI).

There was no statistically significant correlation between 
the variables Immediately after stroke: bathing and gender. 
The level of independence with respect to bathing did not 
differ in a statistically significant manner depending on 
the gender of study patients.

The study aimed to verify the presence of a statistically 
significant correlation between the following two variables: 
Immediately after stroke: getting dressed and age (Table VII).

The test result (p > 0.05) was not statistically significant. 
Patients from different age groups did not differ in terms 
of their level of independence in getting dressed. 

Table III. Improvements after rehabilitation (N=25).
  N [%]

Change in self-care activities: eating meals

I prepare and eat meals unassisted 7 28.0

I need help with preparing meals 16 64.0

I am dependent 2 8.0

Change in self-care activities: getting dressed

I am independent 12 48.0

I need partial help 11 44.0

I am unable to get dressed unassisted, 
I need help 2 8.0

Change in self-care activities: using the toilet

I am able to get to the toilet and use it 
unassisted 14 56.0

I need someone to help me 11 44.0

Effects of rehabilitation on using stairs and walking on a flat surface

I am walking on a flat surface 4 16.0

I am independent 8 32.0

I do not need anyone to help me, but I 
do need walking aids 11 44.0

I need one person to support me 1 4.0

I use a wheelchair unassisted 1 4.0

Table IV. Types of stroke vs gender.
Gender

Test result
Female Male

Type of stroke

Haemorrhagic
N 9 5

p = 0.296

[%] 64.3% 45.5%

Ischaemic
N 5 6

[%] 35.7% 54.5%

Total
[%]

N 14 11

100.0% 100.0%

p –  significance 

Table V. Bathing after stroke vs age.
Age

Test result
50-69 70 and older

Immediately after 
stroke: bathing

I am 
independent

N 1 1

χ2 = 0.001
df = 1

p = 1.000

[%] 8.3% 7.7%

I need someone 
to help me

N 11 12

[%] 91.7% 92.3%

Total
[%]

N 12 13

100.0% 100.0%

p – significance; χ2 –  test statistic; df – degrees of freedom
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An analysis was performed to verify the presence of a 
correlation between the following two variables: Imme-
diately after stroke: using the toilet and age (Table VIII).

The test result (p > 0.05) was not statistically significant. 
Patients from different age groups did not differ in terms 

of their level of independence in using the toilet. 
The same variables (activities) were analysed with respect 

to gender. Men and women did not differ in terms of their 
level of independence in getting dressed.

An analysis was performed to verify the presence of a statisti-

Table VI. Chi-squared: bathing after stroke vs gender.
Gender

Test result
Female Male

Immediately after stroke: 
bathing

I am independent
N 0 2

χ2 = 0.848
df = 1

p = 0.357

[%] 0.0% 18.2%

I need someone to help me
N 14 9

[%] 100.0% 81.8%

Total
[%]

N 14 11

100.0% 100.0%

p – significance; χ2 – test statistic; df – degrees of freedom

Table VII. Getting dressed vs age.
Age

Test result
50-69 70 and older

Immediately after stroke: 
getting dressed

I am independent
N 0 1

p = 1.000

[%] 0.0% 7.7%

I need partial help
N 2 2

[%] 16.7% 15.4%

I am unable to get dressed unassisted, 
I need someone to help me

N 10 10

[%] 83.3% 76.9%

Total
[%]

N 12 13

100.0% 100.0%

Table VIII. Using the toilet vs age.
Age

Test result
50-69 70 and older

Immediately after stroke: using 
the toilet

I am able to get to the toilet and 
use it unassisted

N 1 2

χ2 = 0.000
df = 1

p = 1.000

[%] 8.3% 15.4%

I need someone to help me
N 11 11

[%] 91.7% 84.6%

Total
[%]

N 12 13

100.0% 100.0%

p – significance; χ 2 – test statistic; df – degrees of freedom

Table IX. Using the toilet after stroke vs gender.
Gender

Test result
Female Male

Immediately after stroke: using 
the toilet

I am able to get to the toilet and use 
it unassisted

N 0 3

χ2 = 2.141
df = 1

p = 0.143

[%] 0.0% 27.3%

I need someone to help me
N 14 8

[%] 100.0% 72.7%

Total
[%]

N 14 11

100.0% 100.0%

p – significance; χ2 – test statistic; df – degrees of freedom
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cally significant correlation between the following two variables: 
Immediately after stroke: using the toilet and gender (Table IX).

Men and women did not differ in terms of independence 
in using the toilet.

An analysis was performed to verify the presence of a 
correlation between the following two variables: Moving 
from bed to wheelchair or chair and age (Table X).

The test result (p > 0.05) was not statistically significant, 
which means that the hypothesis assuming the presence 
of a correlation between the variables was not confirmed.

DISCUSSION 
Stroke is a life-threatening condition and constitutes the 
third most common cause of death worldwide, after heart 
disease and cancer; in Central and South-East Asia, stroke 
is the leading cause of death. 

An estimated 5.5 million people die of stroke every year. There 
are approximately 50 million people affected by stroke world-
wide. Stroke is a leading cause of permanent physical impairment 
and loss of independence in everyday life among adults [1-10]. 

In Poland, epidemiological studies have shown that 
60,000 people experience symptoms of stroke every year; 
half of these people die within one year and the rest are 
left with permanent disability.

The present study was conducted in patients receiving 
care and rehabilitation at the "Tęczowe Zacisze" centre in 
Wola Kopcowa and included both residents and out-pa-
tients undergoing rehabilitation at the centre. The study 
assessed a total of 25 patients (14 women and 11 men) 
aged 50 years and older.

Most study patients had haemorrhagic stroke (56% of all 
cases). Haemorrhagic stroke was more common in women 
(64.3%) than men (45.5%).

Immediately after stroke, a vast majority of study patients 
were unable to eat and prepare meals unassisted.

After stroke, a vast majority of study patients needed 
help with bathing (100% of women and 81.8% of men). 

Immediately after stroke, almost all study patients needed 
complete or partial help with getting dressed. After treat-

ment, most patients became independent (48%) or needed 
only some help (44%) with respect to getting dressed. 

After stroke, a vast majority of study patients needed help to 
be able to get to the toilet and perform the necessary self-care 
activities. After rehabilitation, most study patients (56%) became 
independent and were able to get to the bathroom and perform 
the necessary self-care activities while using the toilet unassisted.

Immediately after stroke, a vast majority of patients were 
unable to sit up or needed help with sitting up and were 
able to remain sitting. After treatment, all study patients 
were able to sit unassisted and only 52% of study patients 
needed help in order to sit up from a recumbent position.

After stroke, a vast majority of study patients were unable 
to move from bed to chair or wheelchair or needed consid-
erable help with this task. After treatment, most patients 
were able to move from bed to chair or wheelchair unassist-
ed (48%) or needed only one person to help them (48%).

Seeing that the number of people undergoing early com-
prehensive rehabilitation remains too low, it is important 
to inform patients that they can and should receive reha-
bilitation and that it should start soon after stroke.

Numerous studies on stroke confirm the usefulness of com-
prehensive physical therapy, describing its positive effects on the 
course of stroke and the functional status of stroke patients [19-25].

According to a study by Galasińska K, Buchalski P, and 
Gajewska E, rehabilitation of stroke patients should be 
adjusted to their individual situation and abilities, which 
guarantees recovery and allows stroke patients to partici-
pate in family and public life [22].

The results of the present study are similar to the results 
reported by other authors. They confirm the efficacy of 
rehabilitation in patients after ischaemic and haemorrhagic 
stroke and prove that the treatment used in these patients 
had a beneficial effect on their quality of life.

CONCLUSIONS
1. Stroke is a clinical and social problem.
2.  The physical therapy and rehabilitation used in study 

patients improved their level of mobility when walking 

Table X. Moving from bed to wheelchair or chair vs age.
Age

Test result
50-69 70 and older

Mobility: moving from bed 
to wheelchair or chair

I am independent
N 1 2

p = 1.000

% 8.3% 15.4%

I need one person to help me
N 2 1

% 16.7% 7.7%

I need two people to help me
N 3 3

% 25.0% 23.1%

I am unable to move from bed unassisted,  
I cannot maintain balance when sitting

N 6 7

% 50.0% 53.8%

Total
%

N 12 13

100.0% 100.0%

p – significance; χ2 – test statistic; df – degrees of freedom
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on a flat surface and using the stairs and improved their 
self-care abilities with respect to eating and preparing 
meals, getting dressed, and using the toilet.

3.  Post-stroke rehabilitation should be comprehensive, 
complex, and adjusted to the current physical and motor 
abilities of the patient.

4.  Management of stroke patients is based on physical 
therapy.
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