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Effects of selected factors on the outcome of rehabilitation
of post-stroke patients

Wptyw wybranych czynnikow na efekty rehabilitacji u chorych
po udarze mozgu
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Abstract

The aim of the study was to evaluate the impact of selected factors, such as: gender, age, stroke type, side of paresis, time to initiation
of rehabilitation, first or successive in-patient rehabilitation and severity of paresis at admission on the final clinical status of patients
and on the outcome of treatment at the department of rehabilitation, district hospital.

Material and methods: All 431 post-stroke patients qualified for the treatment at the department of rehabilitation between January
2002 and December 2003 were included in the study. Patients were divided into four age groups. Results of rehabilitation were analyzed
in male and female groups separately. Patients were divided according to the stroke type into four groups either suffering from an is-
chaemic or a hemorrhagic stroke; another selection cirterion was left-sided vs. right-sided paresis. The so-called general fitness, Barthel
Index and Brunnstrom test were used to evaluate clinical status of the patients and the progress of rehabilitation. Statistical analysis was
carried out using the t-test or — alternatively — the non-parametric Wilcoxon signed rank test, analysis of variance (ANOVA) or the non-
parametric Kruskal-Wallis test, and the chi-square test.

Results: Based on the obtained results, it was proven that multidimensional, complex rehabilitation in a specialist centre, carried out by
rehabilitation team resulted in significant improvement of post-stroke patients’ clinical status. The improvement was observed for all
measurements of fitness used in the study. Analysis of the effects of rehabilitation with regard to patients’ age indicated that an im-
provement in general fitness, motor activity (reduction of paresis) and independency in activities of daily living was obtained in each
age group. Based on the analysis conducted in groups of patients with different stroke aetiologies, it was found that effects of the treat-
ment in patients with haemorrhagic stroke were better than in patients with ischaemic stroke, which was observed in each of the applied
measures used for the evaluation of patients’ clinical status. Mean improvement observed after the treatment was greater in patients with
right-sided paresis than in patients with left-sided paresis. Gender had no significant effect on the extent of rehabilitation results.
Conclusions: Results of the study indicate that in post-stroke patients, gender, advanced age, stroke location, stroke type or motor skills
at admission do not constitute a criterion determining the possibility of conducting rehabilitation procedures.

Stowa kluczowe
udar moézgu, ocena stanu chorych, rehabilitacja, kompleksowos¢, wyniki rehabilitacji

Streszczenie

Cel pracy: Celem pracy byta ocena wplywu plci, wieku, rodzaju udaru mozgu, strony niedowtadu, na efekty rehabilitacji w oddziale
rehabilitacji szpitala wojewddzkiego.

Materiat i metody: W okresie od stycznia 2002 roku do grudnia 2003 roku w oddziale rehabilitacji leczono 431 chorych po udarze
mozgu. Badanych podzielono na cztery grupy wiekowe. Oddzielnie przeanalizowano efekty rehabilitacji u kobiet i mezczyzn. Ze wzglg-
du na rodzaj udaru mézgu dokonano podziatu na chorych z udarem niedokrwiennym i krwotocznym, na chorych z niedowtadem lewo-
stronnym i prawostronnym. W ocenie stanu chorych i postgpoéw w przebiegu rehabilitacji wykorzystano tzw. sprawno$¢ ogdlna, test
Brunnstrom, wskaznik Barthel. Wyniki opracowano statystycznie wykorzystujac alternatywny test nieparametryczny Wilcoxona, mode-
le jedno- 1 wieloczynnikowej analizy wariancji (ANOVA), test nieparametryczny Kruskala-Wallisa, test niezalezno$ci chi-kwadrat.
Wyniki: Analiza efektow rehabilitacji w zaleznosci od wieku wykazata, ze poprawa sprawnosci ogélnej, stanu ruchowego (zmniejszenie
niedowtadu), oraz samodzielnosci w czynnosciach dnia codziennego odnotowywana byta we wszystkich grupach wiekowych. Analizu-
jac uzyskane wyniki w zalezno$ci od rodzaju udaru mézgu stwierdzono, iz uzyskane efekty u chorych po udarze krwotocznym byty
lepsze niz u chorych z udarem niedokrwiennym, co odnotowano we wszystkich stosowanych miarach oceny stanu chorych. Chorzy
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z niedowladem prawostronnym uzyskali wigksza $rednia poprawg po leczeniu, niz chorzy z niedowtadem lewostronnym. Przynalezno$¢
do kategorii pte¢ nie ma znaczacego wptywu na wielkos¢ efektu rehabilitacji.
Whioski: Z badan wynika, ze pte¢, zaawansowany wiek, lokalizacja ogniska udarowego, rodzaj udaru mozgu, nie stanowia kryterium
decydujacego o mozliwosci podjgcia rehabilitacji.

Introduction

Cerebral stroke (CS) is one of the
most frequent neurological diseases.
Because of high mortality an initial dis-
ease stage, multi-directionality and
long-term character of therapy and re-
habilitation, CS constitutes an impor-
tant medical and social problem.

Sequels of CS, such as paresis,
speech disturbances, cognitive and
intellectual dysfunction result in an
inability of a great number of pa-
tients to function independently and
these patients require assistance of
other persons in performance of daily
life activities. The fact that CS is
characterised by high incidence, vari-
ous aetiopathogenesis and increasing
prevalence among young, profession-
ally and socially active people, con-
tributes to an even greater complex-
ity in dealing with this interdiscipli-
nary probleny’ 3436789,

Many authors concentrate more ex-
tensively on obtaining detailed infor-
mation on CS therapy and the related
costs. Such knowledge is essential
when planning health care services,
including rehabilitation'®'"-'>"-37,

Feigin et al.'"* conducted an over-
view of literature pertaining to a sig-
nificant number of studies on the in-
cidence and mortality associated with
stroke, published in the last decade
of the 20™ century. They analysed
CS prevalence in relation to age, CS
type, gender, geographic differences
and concluded that the majority of au-
thors observed a reduction or lack of
changes in mortality during the early
phase of stroke in studies conducted
within the last 20-30 years. Official
mortality data collected from over 25
countries showed that the rate of deaths
due to CS has been decreasing for sev-
eral decades, especially in Japan, North
America and Western Europe. The
analysis demonstrates that in many
countries, mortality started to decrease
beginning with the early 50-ties, yet,
the rate of this decrease has recently
begun to fall. The commonly ob-
served phenomenon of population

aging is the most probable explana-
tion of this finding.

The observed systematic reduction
in mortality and disability associated
with CS is mainly due to spread of
proper principles of therapy and reha-
bilitation in patients with CS that have
been introduced since the beginning of
the 70-ties in countries of Western
Europe and USA. However, the ten-
dency is observed in Poland still at a
too low rate. Therefore, the problem of
prevention, diagnosis, treatment and
rehabilitation of patients with CS is so
important in our country'’.

Aim of the study

1. To assess the degree and range in
which complex rehabilitation affects
reduction of paresis and improve-
ment in independent activities.

2. To evaluate the effects of rehabili-
tation in post-stroke patients in
relation to gender, age, stroke
type, side of paresis.

The study was approved by local

Bioethical Committee of Regional

Chamber of Physicians in Rzeszow.

Qualification for in-patient
rehabilitation

The patients were admitted to the reha-
bilitation ward directly from the neu-
rology ward, following a qualification
procedure conducted by a physician,
a medical rehabilitation specialist, as
well as from rehabilitation outpatient
clinic, also following qualification
conducted by a physician from the
rehabilitation ward.

Inclusion criteria

All patients who had cerebral stroke
and were qualified for hospitalisation
at the rehabilitation ward were en-
rolled into the study.

Exclusion criteria

At the Neurology Ward, rehabilita-
tion adjusted to current clinical status
was conducted in post-stroke patients

according to generally recognised
guidelines.

Main contraindications for con-
tinuation of therapy at rehabilitation
ward included: uncompensated heart
failure, respiratory disturbances, per-
sistent inflammatory states accompa-
nied by high fever, marked, deep
decubitus, lack of at least minimum
motivation for cooperation in physio-
therapy, speech exercises and psy-
chotherapy. However, these contrain-
dications were of transient nature and
were continuously monitored to se-
lect most suitable time to transfer the
patients to the Rehabilitation Ward.

Methods of inpatient
rehabilitation

Upon admission to the ward, each
patient was assigned an individual
rehabilitation program, adjusted to
patient’s physical fitness, mental
status and observed neurological
deficits. The program was verified by
the rehabilitation team.

Program of rehabilitation exercises
in dependent patients comprised
morning gymnastics, passive and ac-
tive respiratory exercises, vascular
exercises of the lower extremities,
occupational therapy. Rehabilitation
procedures aimed at gradually bring-
ing the patient to the upright posi-
tion, including use of tilt table when
needed, para-vertical, static or dy-
namic parapodium were performed.
With improving health status, indi-
vidual exercises at gymnastic halls
were applied: on a bicycle, treadmill,
at unloading and exercises with use
of various instruments. During fur-
ther process of improvement in mo-
tor functions and locomotion, pa-
tients performed group exercises in a
sitting and supine position, rthythmic
exercises, were learning how to walk
outdoors and on stairs. Exercises per-
formed as part of the occupational
therapy were emphasised, with espe-
cial attention drawn to teaching the
patients independence in daily living
and to manipulative exercises. Mod-
ern methods of biofeedback, a plat-
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form, signalling ball and STEP de-
vice were used for balance exercises
and gait learning.

Physical methods such as: manual,
pneumatic, spin massages, warmth
therapy, cryotherapy, ultrasounds, ther-
apy with electrical current, impulse
electromagnetic field, magnetic field
were used in all patients as preparation
for exercises and as required. When
needed, rehabilitation program was
supported by individual psychotherapy
and speech learning. Physiotherapy
was used for six days a week.

In each patient, forms of social reha-
bilitation were also introduced that in-
cluded contact with patient’s family
and social environment (visits of
friends, part-time home visits) and co-
operation with local authorities; these
activities were conducted in order to
ensure appropriate social and financial
support for the patients. If needed, at-
tempts were made to place a patient in
a long-term care ward or in a nursing
home.

Appropriate orthopaedic instru-
mentation was planned and delivered
for all patients at the beginning of
their hospitalisation, which served to
properly conduct rehabilitation pro-
gram and to improve patients’ qual-
ity of life. Dependently on the needs,
braces, slings, foot drop splints, hy-
perextension preventing devices,
sticks, elbow sticks, tri- and quadri-
pods, walkers were recommended.
Patients were advised on how to ad-
just their flats to the new situation.
Mean duration of hospital stay at the
rehabilitation ward was four weeks.

Material

During the period of time from Janu-
ary 2002 to December 2003, 1438
patients were treated at the Rehabili-
tation Ward of the Wojewddzki Hos-
pital Nr. 2 in Rzeszoéw. All post-
stroke patients qualified for treatment
in a rehabilitation ward were enrolled
into the study. This group comprised
431 patients, that is 30% of all inpa-
tients of the ward during this period
of time.

The majority of studied patients
were men (245 (56.8%)), while there
were 186 (43.2%) women. Over half of
the patients lived in rural areas (239
(55.5%)), whereas there were 192 per-
sons (44.5%) living in urban areas.

Patient at the age of more than 60
and 70 years constituted the largest
group. Mean age of all rehabilitation
patients was 62.7 years. The young-
est patient was 16 years old, the old-
est — 88 years old. For the purpose of
this study, four age groups were dis-
tinguished. The first included pa-
tients up to 49 years old, the second
comprised patients aged from 50 to
59 years, the third — patients aged
from 60 to 69 years, the fourth group
comprised patients who were older
than 69 years.

In the evaluated group, the majority
of younger patients were males. Per-
centage of men and women was simi-
lar for ages 60 to 70 years, while there
were more females than males in the
group of patients older than 70 years.

Patients were divided into two
groups depending on the type of stroke
(haemorrhagic, ischaemic). The major-
ity, 318 (73.8%) patients had ischae-
mic stroke, including 133 females
(41.8%) and 185 males (58.2%).
Haemorrhagic stroke had occurred in
113 patients (26.2%). There were 53
women (46.9%) and 60 men (53.1%)
among these patients.

Left-sided stroke signs were found
in 209 (48.5%) patients, including 60
(28.7%) patients with haemorrhagic
and 149 (71.3%) with ischaemic
stroke. Right-sided paresis was ob-
served in 222 (51.1%) patients, with
53 (23.9%) patients who had had
haemorrhage and 169 (76.1%) post-
ischaemic stroke patients. The major-
ity of patients with left- and right-
sided paresis were male.

Because of the time span since the
first signs of stroke to initiation of re-
habilitation, patients were divided into
three groups — with rehabilitation initi-
ated up to one month following stroke,
from the second to the twelfth month
after stroke and the third group — with
rehabilitation started later than one year
after stroke onset. The largest group
included patients hospitalised at the
rehabilitation ward before the end of
the first month following stroke — 173
(40.1%), while there were 146 patients
(33.9%) in the one-year post-stroke
group and 112 patients (26%) who
were admitted to the rehabilitation
wards after a period longer than one
year following stroke. However, these
characteristics were not analysed in
detail in this work.

Methods of assessment
of patients’ clinical status

Assessment of patients’ clinical
status at a rehabilitation ward is com-
plex and includes: medical history
and physical examination, addition-
ally with neurological examination,
physiotherapeutic examination of the
locomotor system, psychological as-
sessment, logopedic assessment, as-
sessment referring to the nursing
care, determination of patient’s and
his family social situation by a social
worker, evaluation of spasticity ac-
cording to the modified Ashworth
scale, assessment of functional status
— capability of independent locomo-
tion, a gait test and two scales test in
patients who were able to stand,
evaluation using functional scales
applied in post-stroke patients. The
complex evaluation is supplemented
by informations from the

“assessment and progress of rehabili-

tation chart for patients with hemi-

paresis” used at the ward'®"”.
In the study, the following indices
were used:

e The Brunnstrom test for the assess-
ment of the severity of paresis, tak-
ing into account evolution of spas-
ticity (expressed as point values).

e The ADL Barthel Index for the as-
sessment of independence in func-
tioning (points)

o General fitness to evaluate the poten-
tial of independent functioning of
post-stroke patients (points). General
fitness comprises the sum of points
scored in a complex assessment in-
cluding contact with the environment,
mental status, sphincter function, car-
diovascular system functioning, func-
tional status. Results of assessment of
each of particular components of pa-
tient’s current status are scored from
1 to 6, with intermediate scores every
0.5 point. This evaluation constitutes
Kwolek’s authorial scale that has
been used at the rehabilitation ward
for over twenty years to assess clini-
cal status of post-stroke patients and
evaluate effects of rehabilitation in
this group of patients'®'”.

Statistical analysis of
the effects of rehabilitation

1. To assess the statistical signifi-
cance of improvement in patients’



status during the therapy, the t-test
for dependent samples was used
that compared various measures of
agility at the end and at the begin-
ning of the therapy; alternatively,
a non-parametric Wilcoxon signed
rank test was applied.

2. Test probability p is the result of a
statistical test — the following princi-
ples are assumed: if p<0.05 (*), dif-
ferences are considered statistically
significant, if p<0.01 (**), the sig-
nificance is considered strong, while
p<0.001 constitutes a very strong
statistical significance (***).

3. To assess the effects of the inde-
pendent variables such as type of
stroke, side of paresis, age, gender
on progress of rehabilitation, models
of one way- and multiple-factor
analysis of variance (ANOVA)
were applied. As measures of agil-
ity, results of the Brunnstrom test,
general fitness test and of the ADL
Barthel Index were used.

4. Correctness of the conclusions
drawn was analysed using an alter-
native, non-parametric, Kruskal-
Wallis test.

5. Inter-relationships among the inde-
pendent factors were studied using
the chi-square test of independence.

Interpretation of descriptive statistics

determined for the numeric variables

evaluated in this study:

— arithmetic mean (X),

— median — half of measured vari-
ables are lower while half of them
— greater than the median value,

— the maximum (Max) and the mini-
mum (Min) value,

— lower and upper quartile (Q,s and
Q75) — Y% of the measured data are
situated at the level of or below
the lower quartile; % of the meas-
ured data are situated at the level
of or above the upper quartile,

— standard deviation (s) — constitutes
a measure of ,,average” deviation
from the mean value.

Results and discussion

In the Table 1, numeric characteris-
tics of distributions of measures of
agility used in patient assessment
prior to and after the rehabilitation
are summarised, as well as the im-
provements (changes) in agility as-
sessed in the group of 431 patients. An
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Table 1

List of descriptive statistics applied for the estimation of rehabilitation
outcome

Measure of fithess X Median Min. Max. Qg Qs s
Brunnstrom test (before) 8.21 7.5 3.0 16.5 5.0 11.5 3.80
Test Brunnstrom (after)  9.38 9.0 3.0 18.0 6.0 13.0 4.01
Test Brunnstrom (change)1.17 1.0 -1.0 8.0 0.0 1.5 1.33
General fitness (before) 19.24 20.5 7.0 28.5 15.5 23.0 4.69
General fitness (after) 20.36 21.0 8.0 28.5 17.5 23.5 4.20

General fitness (change) 1.12 0.5

-4.0 8.5 0.0 1.5 1.60

Barthel Index (before) 8.83 9.0 0.0 20.0 3.0 13.0 5.99
Barthel Index (after) 12.07 12.0 0.0 20.0 8.0 17.0 5.60
Barthel Index (change) 3.25 3.0 -8.0 16.0 1.0 5.0 2.97

improvement in patients’ status after
completion of rehabilitation is ob-
served in all the applied measures of
agility. It is noteworthy that in the ma-
jority of cases, the median is lower
than the mean value, which suggests
certain right-sided shift of the distribu-
tion of wvariables. Practically, this
means that there are a few persons,
where exceptionally high effects of re-
habilitation were noted and that there is
a relatively large group with small ef-
fects. The greatest mean value of im-
provement was observed in the Barthel
Index, a lower value in the Brunnstrom
test and the lowest — in the general fit-
ness test (Table 1).

Results of the statistical tests ap-
plied unequivocally confirm that the
improvement achieved in patients
after the rehabilitation is statistically
significant. This is reflected in the
results of the t-test and the Wilcoxon
signed rank test conducted as a paral-
lel, control assessment (Table 2).

In the Table 3, there are 95% confi-
dence intervals for the effects of treat-
ment expressed in the three applied
measures of agility. This signifies that
we are allowed to state with a 95%-
confidence that the average (expected)
effect of the therapy falls into the given
interval of values.

Table 2

Evaluation of the influence of
independent variables of the
effects of rehabilitation

Gender

In case of the independent variable —
gender, better rehabilitation effects
were observed in women, which was
evident in the assessment with the
Brunnstrom test and the general fit-
ness test. When analysing the Barthel
Index, a greater progress in the im-
provement of patients’ status after
the rehabilitation was observed in
males (Table 4). However, the ana-
lysed factor does not significantly
affect the magnitude of the effect of
rehabilitation. Although the ANOVA
demonstrated slight statistical signifi-
cance for the Brunnstrém test, results
of the Kruskal-Wallis test did not
confirm this observation (Table 5).

Age

In the evaluated group, age is a factor
that majorly determines final effects
of rehabilitation (Table 6). Analysis
of the mean values shows that this
effect primarily involves a relatively
greater improvement in agility
among patients from the youngest

Statistical significance of the improvement in patients’ clinical status after

the rehabilitation

Result of the t-test Rgsult of the
Wilcoxon test

Measure of fitness X s

t P Z p
Brunnstrém test (change) 1.17  1.33 18.2 0.000*** 14.8 0.000***
General fitness (change) 125 160 146 0.000*** 14.1 0.000***
Barthel Index (change) 325 297 227 0.000*** 16.1 0.000***
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Table 3

Confidence intervals of improvement gained

Measure of fitness 95% parametric confidence interval for therapy outcome

Brunnstrom test (change) 1.04 1.29
General fitness (change)  0.96 1.55
Barthel Index (change) 2.96 3.53
Table 4
Relationship between rehabilitation outcome and gender
Brunnstrom test General fithess Barthel Index
Gender (change) (change) (change)
X s X s X S

Males 1.06 1.21 1.06 1.56 3.34 2.94
Females  1.32 1.47 1.20 1.64 3.12 3.02
Table 5
Statistical evaluation of the relationship between rehabilitation outcome
and gender
Rehabilitation outcome ANOVA test Kruskal-Wallis test
Brunnstrém test 0.044* 0.111
General fitness 0.350 0.138
Barthel Index 0.457 0.465
Table 6
Relationship between rehabilitation outcome and patients’ age

Brunnstrom test General fitness Barthel Index
Age (change) (change) (change)
group - _ _

X s X s X s
Up to 49 years 1.45 1.49 1.72 2.03 4.11 3.27
50-59 years  1.03 1.17 1.10 1.82 2.96 247
60-69 years  1.23 1.34 0.92 1.12 3.20 2.75
70 or above  1.07 1.33 1.06 1.56 3.10 3.27
Table 7

Statistical evaluation of the relationship between rehabilitation outcome
and patients’ age

Rehabilitation outcome ANOVA test Kruskal-Wallis test
Brunnstrom test 0.183 0.065

General fitness 0.010** 0.022*

Barthel Index 0.085 0.134

age group. Discrepancies among the
groups involve a distinction of the
up-to-49 years group (better final re-
sult, Table 6). Final effects of reha-
bilitation for the remaining three age
groups were similar in the assess-

ment using the agility measures de-
scribed above (Table 6). The ob-
tained results demonstrated that sta-
tistical significance was especially
evident in the categories of general
fitness (Table 7).

Type of stroke

Type of stroke constitutes a factor
that significantly affects final results
of inpatient rehabilitation. The con-
ducted analysis demonstrated that the
improvement in patients’ clinical status
after stroke occurs as a result of reha-
bilitation in both groups (Table 8).
However, post-haemorrhagic stroke
patients achieve better end-point re-
sults than those who experienced is-
chaemic stroke. This is observed
when using three measures of agility,
although not in all cases was the dif-
ference statistically significant
(Table 9). The effect of stroke type
on the magnitude of rehabilitation
effect is very clear, when patient’s
status improvement is measured in
categories of general fitness. Similar
relationship is also seen for the re-
maining two measures of agility, yet
the differences are not that large to
be considered statistically significant.

Side of paresis

In the evaluated group, patients with
right-sided paresis had better im-
provement after rehabilitation, which
was evident for all the applied meas-
ures of patients’ agility (Table 10),
while the results describing the ef-
fects of side of paresis on patients’
end-point clinical status were statisti-
cally significant for general fitness
and the Barthel Index (Table 11).

Discussion

The aim of the study was to assess
the effects of selected factors, such
as gender, age, type of stroke, side of
paresis on the efficacy of rehabilita-
tion in post-stroke inpatients of a re-
habilitation ward. The study was
conducted because of major and still
persistent sequels for the patient and
his closest relatives that are associ-
ated with occurrence of stroke. Fur-
ther, large costs for the healthcare
system and the whole society were
another prerequisite for this study.
We concluded that it is necessary to
investigate the effects of selected
factors characterising post-stroke pa-
tients’ status on admission to a reha-
bilitation ward on final effects of re-



Table 8
Effect of the type of cerebral stroke on rehabilitation outcome
Brunnstrom test General fitness Barthel Index
Type of stroke (change) (change) (change)
X s X s X s
Haemorrhagic 1.38 1.59 1.63 2.04 3.55 3.19
Ischaemic 1.09 1.22 0.94 1.36 3.14 2.89

Table 9

Statistical evaluation of the effect of stroke type on rehabilitation outcome

Rehabilitation outcome ANOVA test Kruskal-Wallis test
Brunnstrém test 0.044* 0.134
General fitness 0.000*** 0.001**
Barthel Index 0.208 0.137
Table 10
Effect of side of paresis on rehabilitation outcome

. Brunnstrom test General fithess Barthel Index
Side of pare- (change) (change) (change)
sis

X s X s X S

Right 1.27 1.37 1.31 1.68 3.55 3.18
Left 1.06 1.28 0.92 1.48 2.92 2.71
Table 11

Statistical evaluation of the assessed relationship (left-sided vs. right-sided paresis)

Rehabilitation outcome ANOVA test Kruskal-Wallis test
Brunnstrém test 0.116 0.108

General fitness 0.011* 0.014*

Barthel Index 0.029* 0.032*

habilitation in these patients. In other
words, in this study, we attempted to
find an answer to questions fre-
quently asked by physicians, physio-
therapists and healthcare system au-
thorities that should not remained
unanswered. These include: when to
start rehabilitation treatment, how
does patient’s age affect final results,
are the effects better in women or in
men, are they better in haemorrhagic
or ischaemic stroke, what will the
end-point result be in patients with
right- versus left-sided hemiparesis,
is it worth conducting rehabilitation
in post-stroke patients?

The analysis of inter-relationships
among age, rehabilitation and its
mean results after its completion
shows that the improvement was ob-
served in all age groups and was
most pronounced for general fitness.
General fitness comprises such do-
mains as: mental status, ability to
communicate with the environment,
cardiovascular system status, func-
tion of the sphincters and general
functional status. The function that
substantially affects the possibility of
patients’ independent functioning
after stroke was improved thus con-
tributing to better quality of life of
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patients undergoing rehabilitation
and their families.

Analysis of mean results shows
that relatively greatest improvement
is observed in the youngest age
group, which was statistically signifi-
cant in the categories of general fit-
ness and the ADL Barthel Index.
Teasell et al.'® states that the very
youngest patients who survived cere-
bral stroke have most pronounced
psycho-social problems including
breaking relationships with their
partners, los of job, or difficulties in
bringing up their children. Yet, the
improvement is evident in all age
groups in all the applied measures of
agility and patients at the age of 60 to
69 years even showed better effects
of rehabilitation than patients aged
50 to 59 years, 70 and above — this
was observed in the Brunnstrom test
and the ADL Barthel Index. Simi-
larly, patients aged 70 years or more
demonstrated a greater improvement
in the Brunnstrém test and the ADL
Barthel Index than patients who were
50 to 59 years old. In general fitness
assessment, better effects were ob-
served in patients who were older
than 70 years than in those aged from
60 to 69 years. Inouye reports that
best rehabilitation effects assessed in
the FIM (Functional Independence
Measure) scale in 464 patients
treated in Japan were observed for
age interval 60-69 years'”.

The obtained results demonstrate
that final effects are independent of
age and constitute an unequivocal
evidence justifying conduction of
consequent, complex rehabilitation in
elderly people. Based on the con-
ducted analysis, it can be concluded
that advanced age is not a contraindi-
cation for rehabilitation in post-
stroke patients®*'.

Pohjsavaara et al.” report that the
number of risk factors for cerebral
stroke increasing with advanced age
(atherosclerosis, heart diseases) are
certain problem in post-stroke reha-
bilitation. These authors divided their
group of 486 patients into two age
groups: 55-70 and 71-85 years. They
evaluated those patients using the
ADL Barthel Index before stroke and
three months after cerebral stroke,
while taking into account the number
of concomitant diseases (greater for
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the older persons). The authors con-
cluded that the status of the older pa-
tients was worse before stroke. In
this group, cerebral strokes had a
more dramatic course and to a sig-
nificantly greater extent reduced gen-
eral fitness than in case of the
younger patients.

The number risk factors for stroke
in the evaluated group proved to be
very strongly determined by patients’
age (p=0.000***). For the youngest
patients, it was 2.78, in the 50-59
years age group — 3.4, in the 60-69
and above 70-year group — it was
similar and was 3.91 and 3.94 per
patient respectively. The increasing
number of risk factors present in
older patients does not constitute a
contraindication for initiation of re-
habilitation; however, it requires
closer cooperation with physicians
from acute wards and family physi-
cians in order to appropriate prepare
such patient for the rehabilitation
process. Moreover, the rehabilitation
program conducted at the ward in the
group of older patients, with more
risk factors, should be maximally in-
dividualised and consider principles
of graded introduction of rehabilita-
tion components.

Evaluation of inter-relationships
among age and type of stroke also
showed that the prevalence of ischaemic
stroke increased with age. This relation-
ship is very strong (p=0.000***). In the
group of 318 patients with ischaemic
stroke, aged up to 49 years, there
were 34 patients (54%), whereas the
group aged 70 or more years in-
cluded as many as 124 (84%) of pa-
tients.

Both in the post-ischaemic and
post-haemorrhagic stroke group, an
improvement was observed in all the
applied agility measures, yet, mark-
edly significant improvement was
achieved in the domain of general
fitness. It was observed that patients
with haemorrhagic stroke achieved
significantly better effects than those
with ischaemic stroke, which corre-
sponds to the data from the litera-
ture”***2%?7 1p the studied group, a
marked relationship (p=0.000**%*) is
present between the type of stroke
and age group. Prevalence of ischae-
mic stroke is greater than that of
haemorrhagic stroke in the older age
groups, which may partially explain

the observed marked difference in
the effects or rehabilitation for this
parameter (better effects in the haem-
orrhagic stroke group). The relation-
ship is confirmed by observations of
the effects of age on final rehabilita-
tion results described above. Greater
number of risk factors for stroke —
2.96 per patient for ischaemic stroke
and 3.89 for haemorrhagic stroke —
was associated with worse results of
post-stroke rehabilitation. In a study
of Kelly et al.®® it was shown that
functional impairment was greater in
haemorrhagic than in ischaemic
stroke on admission, while effects of
rehabilitation was were better in pa-
tients with haemorrhagic stroke.
When degree of stroke-associated
lesion was similar in both groups, the
improvement was greater in patients
with haemorrhagic stroke than in
those with ischaemic stroke.

In the evaluated group of 431 pa-
tients, the majority were men - 56.8%,
while there were 43.2% of women.
Gender did not significantly affect
rehabilitation effects. Women dem-
onstrated greater improvement in
clinical status assessed in the Brunn-
strom test and in the general fitness
test at the end of treatment, while
men showed better results in the
ADL Barthel Index. These results
were not statistically significant.
Similarly, some authors do not con-
sider gender to be a factor determining
prognosis of rehabilitation results in
post-stroke patients®**’. However,
Wyller et al.*' reports that their analy-
ses of effects of rehabilitation with re-
gard to sex showed that it was men,
who had significantly better results
than women. In the study by Glader et
al.*2, women who had had stroke were
found to have poorer results of reha-
bilitation than men. According to the
authors, this could have been due to
worse clinical status before stroke as-
sociated with a greater number of con-
comitant diseases and older age of
women than men.

Roquer et al.¥ conducted a study
between December 1995 and January
2002, where they analysed presence
of possible gender-associated differ-
ences in general health status in a
group of 1581 patients after the first
ischaemic stroke ever in their lives. It
was shown that sex determines exis-
tence of marked discrepancies among

post-stroke patients. Women were
older than men by 6 years on aver-
age, had other risk factors. Arterial
hypertension, diseases of the heart
were independent female gender-
associated risk factors, whereas alco-
hol abuse and smoking were the risk
factors that were related to male gen-
der. Females more frequently had
aphasia, visual field disturbances and
dysphagia. In women, there was a
higher incidence of cardio-embolic
strokes, while men more often had
strokes due to thrombosis. Moreover,
women stayed longer in the hospital
and their post-stroke functional status
was poorer than in men. It is possible
that the described differences in gen-
der effects and clinical status of post-
stroke patients contribute to the di-
versity of the obtained results of re-
habilitation presented by various au-
thors.

In the analysis of this factor (sex),
it is difficult to find significant rela-
tionships that could prove any influ-
ence on rehabilitation effects. Both
men and women more frequently
have ischaemic strokes. Based on the
conducted studies, it was demon-
strated that ischaemic stroke is asso-
ciated with poorer outcome. Percent-
age of ischaemic strokes is 75.51%
in men and 71.51% in women. The
slight difference in these percentages
is a consequence of the random se-
lection of the sample and not of
a general tendency — this is supported
by the insignificance of the inde-
pendence test: p=0.349. Evaluation
of inter-relationships between gender
and side of paresis did not demon-
strate any significant differences in
the obtained results (p=0.876). It is
noteworthy that right- and left-sided
hemiparesis were almost equally fre-
quent. Right-sided hemiparesis was
observed in 51.84% of males and in
51.08% of females, while left-sided
hemiparesis occurred in 48.16% of
men and 48.92% of women. Further
analysis shows that patients with
right-sided hemiparesis had better
results. Age at stroke was the only
factor associated with gender to
some extent (p=0.042*%). In the old-
est age group, there were more
women. In the 70 and above years
group, women constituted 40.32%
and men — 28.16%. These relation-
ships are also confirmed by the ob-



servations of the factor — age. How-
ever, it seems that this phenomenon
can be partially explained by a
shorter mean life span of men and
thus a more frequent occurrence of
strokes in older women™.

Analysis of differences in rehabili-
tation effects in patients with left-
and right-sided paresis yielded inter-
esting results. All patients with
right-sided paresis achieved better
improvement that was documented in
the applied measures of agility. Simi-
lar views are shared by the majority
of researchers®?%*7*%  However,
some claim that — despite single dis-
crepancies — there are no significant
differences in the effects of rehabili-
tation of patients with left- and right-
sided paresis®***.

According to the current opinions,
remote effects of rehabilitation sig-
nificantly depend on functional
hemispheric asymmetry®****. Left
hemisphere lesion leads to distur-
bances in verbal memory, speech,
writing and learning functions. It
contributes to depressive states and
impair control of complex motor ac-
tivities (manipulation grip). In case
of right hemispheric damage, distur-
bances and/or impairment of repre-
sentation responsible for integration
of different functions and visual-
spatial coordination occur. Increased
mood or apathy can occur as alternat-
ing states, as well as the neglect syn-
drome, reactions inducing lack of
acceptance of the existing motor dys-
function. In case of a mixed damage,
various combinations of the de-
scribed symptoms and signs can oc-

ur*>*4 " Therefore, the functional
asymmetry combined with presence
of ischaemic focus in particular
hemisphere manifesting as right- or
left-sided hemiparesis may be impor-
tant in improvement of motor func-
tion**. Effect of the side of paresis on
the remote effect of rehabilitation
was statistically significant for gen-
eral fitness and the ADL Barthel In-
dex. Patients with left-sided paresis
and thus a lesion in the right hemi-
sphere had worst results in the do-
main of general fitness, that is in the
functional status, mental state or a
broadly defined contact with the en-
vironment and significantly poor re-
sults for the ADL Barthel Index char-
acterising the degree of patient inde-

pendence in the activities of daily
living. Worse effects for those scales
in combination with low score in the
Brunnstréom test significantly reduce
broadly defined quality of life in this
group of patients. It is possible that
localisation of stroke in the right
cerebral hemisphere, manifesting in
perception-motor disturbances, hemi-
neglect, lack of acceptance of the exist-
ing situation and thus of motivation for
rehabilitation, results in the fact that
patients with left-sided hemiparesis
achieve worse results despite preserved
verbal contact. It should, however, be
kept in mind that results mean a sum of
points that is supposed to indicate an
improvement in functioning and health
status of patients subjected to reha-
bilitation treatment. Therefore, pa-
tients with left- and right-sided
hemiparesis should be treated with
same determination.

Conclusions

From the conducted study, the fol-

lowing can be concluded:

1. Complex rehabilitation conducted
in a specialised centre by a reha-
bilitation team resulted in a sig-
nificant improvement in clinical
status of post-stroke patients.

2. Results of the complex therapy in
post-stroke patients did not de-
pend on gender.

3. Effects of rehabilitation did not
depend on patients’ age, with ex-
ception of patients younger than
50 years, where the results were
markedly better than in the re-
maining groups. Advanced age
does not constitute a contraindica-
tion for conduction of rehabilita-
tion therapy.

4. In the post-haemorrhagic stroke
group, effects of rehabilitation
were better than in post-ischaemic
stroke patients. Favourable out-
come of rehabilitation was ob-
served in all the applied measures
of patients’ status; however, type
of stroke significantly affected re-
sults of rehabilitation only in the
general fitness category.

5. Patients with lesion in the left
hemisphere had better rehabilita-
tion results for general fitness and
the Barthel Index.
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