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Abstract
The main objective of this study was to demonstrate the beneficial effects of
rehabilitation on self-sufficiency and recovery to everyday activities in patients after
stroke.
The study group comprised 20 patients (11 women and 9 men), who were randomly
allocated into two groups of 10 participants each. The first was the control group whose
members underwent a 3-week rehabilitation program used in the Neurological
Department of the District Hospital in Zawiercie. The study group received the same
rehabilitative program but enriched with selected elements of the Bobath concept. On
the first and last days of the study each of the patients was assessed with respect to selfsufficiency in performing daily activities using Functional Measure ”Repty” (FMR simplified version of Functional Independence Measure), upper extremity proximal
motor control (the Frenchay Arm Test - FAT) and lower extremity strength (the Timed
Up and Go Test - TUG).
The results revealed that patients with enriched rehabilitative program exhibited
improvement in a greater numer of physical functions as assessed by the FMR
(improvement by 26.4%) compared to the control participants (14.28%). The Frenchay
Arm Test and the Timed Up and Go Test showed improvement in upper extremity
control and locomotion in the study and control participants. The mean reduction in
TUG time was 2.5 s and 3.4 s in the control and study participants, respectively; the
results are statistically significant. A FAT task, ie., lifting a cylinder and replacing it
improved by a mean of 2 and 0.5 inches; there were also gains in the performance of
other tasks such as drinking water from a glass and combing hair.
The final results revealed an improvement of physical function in all patients. However,
rehabilitation program enrichment with selected elements of the Bobath concept helped
the patients achieve better functional recovery; a 3-week rehabilitation program more
effectively contributed to improving self-sufficiency, locomotion and arm function.
stroke; Bobath (NDT) approach; evaluation of physical fitness
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INTRODUCTION
Due to its prevalence as well as biological, social
and economic sequelae, a stroke or cerebrovascular
accident (CVA) is the most serious of the vascular
disorders of the central nervous system. As all
clinically complex and multifactor (polyethiological)
phenomena, a stroke is a disease entity that remains
difficult to be accurately defined.
Stroke is defined by the World Health
Organization as ” a clinical syndrome consisting of
rapidly developing 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 a vascular origin.” The American National
Institute of Neurological Disorders and Stroke defines
stroke as a disorder in which the function of the central
nervous system is ”transiently or permanently affected
by ischemia or bleeding and/or in which one or more
vessels of the brain are primarily impaired by a
pathological process” (Kozubski, Liberski 2008; Mazur
et al. 1998). An updated definition allows a diagnosis
of stroke also when symptoms or signs of focal brain
dysfunction persist ≥24 hours, eg., in a patient who
improved following thrombolytic treatment or had an
ischemic lesion confirmed on neuroimaging (Sacco
R.L. et al. 2013).
Stroke patients are the largest group of
neurological patients who require rehabilitation care.
Analyses of statistical data reveal that approximately
60% of stroke patients exhibit persistent symptoms and
signs of focal brain damage including hemiplegia,
reduced self-sufficiency in performing everyday
activities, aphasia and, quite frequently, depression.
Hence, the clinical picture is very complex and
diversified regarding the severity of brain damage and
peripheral manifestations. Continuous and complex
rehabilitation program, finely-adapted to the patient’s
needs is among the key elements of stroke treatment.
Early timing of rehabilitation promotes better outcome
in stroke patients and can be more important than
subsequent rehabilitation which should, in fact, be
continued for a long time (Pasek et al. 2007).
In the case of adults with hemiplegia, Bobath
therapy is based on a meticulous examination of the
patient (special test) including their characteristics, ie.,
concomitant diseases (eg., hypertension, ischemic heart
disease, diabetes mellitus), muscle tone (hyper- or
hypotonia evaluated separately for the upper and lower
extremities), global motor skills, the status of exteroand proprioception, mental and emotional state (the
patient engagement in rehabilitation exercises,
cooperation), motor capacity of particular body areas,
equilibrium and defence reactions (Zembaty 2003).
Bobath trained therapists take into consideration
disease stages such as hypotonia, hypertonia and
relative recovery. However, opposite to other
physiotherapy methods, the Bobath concept aims at
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reducing spasticity, which impairs the sensation of
movement. Bertha and Karel Bobath believed that the
recovery to normal movement activity cannot stem
from abnormal reflexes and movement patterns. Their
concept is therefore based on inhibiting pathological
and facilitating normal postural mechanisms, which
precedes returning to activity (Nowotny 2004).
Stroke rehabilitation treatment programs have
been presented by numerous authors. Kwolek (2002,
2004) and Pasek et al. (2007) suggest the following
objectives of rehabilitation in the acute phase of
recovery: prevention of complications of prolonged
immobilization, reducing the risk of the patient
developing abnormal movement patterns and persistent
hypo- or hypertonia, prevention of the so called „nonuse syndrome” and disturbances of orthostatic
regulation, stimulation of central nervous system
plasticity, diagnosis of language deficits and speech
impairments, early speech and language therapy,
providing the patient with exercise equipment and
orthoses and teaching them how to use these devices
(Laidler 2004). The second phase involves
regenerative-compensatory approaches aimed at
functional mobilization of the patient. Acute phase
exercise regime gradually increases in difficulty; some
exercises are eliminated and replaced by others, eg.,
reeducating ”normal” movement patterns using
proprioceptive neuromuscular facilitation (Bobath,
Brunnstrőm, Kabat), breathing exercises, gait
relearning, occupational therapy in the gym,
constraint-induced therapy (CIT) - a method to
overcome learned non-use, Frenkel coordination and
balance exercises, general fitness and whole-body
exercises, sling exercises, water exercises, functional
electrical stimulation (FES), music therapy and
biofeedback (Opara 2007; Lennon, Stokes 2009).
In the third (chronic) phase of stroke recovery, the
patient should gain optimum movement skills, improve
in their general well-being and adapt to a new life
situation. The second phase regime is used and the
patient is instructed how to exercise at home; hand
manipulation exercises are recommended to improve
upper extremity function (Cywińska – Wasilewska,
Nyka 2004; Grochmal 1986).
Aims of The Study
The main objective of this study was to
demonstrate the beneficial effects of rehabilitation on
self-sufficiency and recovery to everyday activities in
patients after stroke.
The following research questions were formed:
1. Will Bobath therapy result in the improvement
of upper extremity function?
2. Will Bobath therapy result in gait
improvement?
3. Will Bobath therapy help the patient to
become progressively more self-sufficient in
performing everyday activities?
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MATERIAL AND METHODS
The study group comprised 20 patients (11
women and 9 men) admitted to the Neurological
Department of the District Hospital in Zabrze
immediately after sustaining a stroke. On the first and
the last day of the study, each patient underwent an
evaluation of upper extremity function, gait and selfsufficiency in performing daily activities (Opara 2010;
Michaluk 2007).
Patients who scored 3 or 5 points on the
Functional Measure ”Repty” (FMR - simplified version
of Functional Independence Measure) were included in
the study and randomly allocated into two groups of 10
participants each. The first was the control group
whose members underwent a 3-week rehabilitation
program used in the Neurological Department of the
District Hospital in Zawiercie. The study group, on the
other hand, received a rehabilitative program enriched
with selected elements of the Bobath concept.
The mean age of the control participants (6
women and 4 men) was 70.9 (56-88) ±9.45 years while
in the Bobath group (5 women and 5 men) it was 75.5
(68-88) ±6.5 years.
The evaluation was performed twice, ie., on the
1st and 21st days of the study using the following tests:
 the Functional Measure ”Repty” (FMR) –
assessment of self-sufficiency in performing everyday
activities (Opara 2010),
 the Frenchay Arm Test (FAT) – assessment of
upper extremity proximal motor control (Opara 2010),
 the Timed Up and Go test (TUG) – assessment
of lower extremity strength (Michaluk 2007).
The Functional Measure ”Repty” (FMR) is a
universal tool, which may be used to assess selfsufficiency in several neurological and locomotor
system diseases and disorders, and especially in
patients after cerebrocranial injuries, those with
peripheral nervous system injury, extrapyramidal
system disorders, muscle diseases, low back pain,
arthroses and amputations. FMR also allows including
the patient in a particular disability category. Hence,
the self-sufficiency range and need for assistance can
be promptly determined.
The Frenchay Arm Test was another test which
the patients underwent. The test measures seven basic
arm functions, ie.,:
1. Opening a jar (a bilateral task).
2. Drawing a line while stabilizing a ruler (a
bilateral task).
3. Lifting and replacing a cylinder of 2-inch
diameter with the affected arm.
4. Lifting and replacing a cylinder of 0.5-inch
diameter with the affected arm.
5. Picking up a glass with the affected arm to
drink the water.
6. Combing hair with the affected arm.
7. removing and replacing a clothes peg
positioned on a vertical dowel with the affected arm.
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The patient was scored 1 point for each task. The
maximum amount of points to be obtained was 7
(Opara 2010).
Timed „Up and Go” Test is a test frequently
used to assess mobility in elderly individuals. It helps
determine whether – when walking - the patient needs
mobility aids or assistance of other people. The test
measures the time that a person takes to rise from a
chair (about 46 cm high), walk three metres, turn
around, walk back to the chair, and sit down.
Patients with neurological disorders who can
nevertheless maintain balance should score less than 10
seconds. Those who score more than 30 s need
assistance of other people during the majority of
movement activities (Michaluk 2007).
After randomization, all patients started a 3-week
rehabilitation program used in the Neurological
Department of the District Hospital in Zawiercie,
which included:
 assisted exercises,
 active exercises,
 self-assisted exercises,
 active sling exercises,
 active resistance exercises,
 breathing exercises,
 circulation exercises,
 isometric exercises,
 reaching and maintaining vertical body
position, gait relearning.
However, the rehabilitation of the study group
was enriched with selected elements of the Bobath
concept as follows:
 lower extremity exercises in the supine
position,
 upper extremity exercises in the supine
position,
 exercises in sitting (on the coach),
 exercises in sitting (on the chair),
 sit-to-stand exercises,
 standing exercises for balance,
 balance and weight shifting in standing and
walking,
 suport on the affected arm.
Exercise sessions in both groups were
administered five times a week, each of approximately
60 minutes.
The database was prepared using an Excel
spreadsheet. Statistical analysis was carried out with
Statistica 5.1. Mean values and standard deviations
were calculated for all study parameters. The level of
significance was set at p < 0.05. Since the Timed Up
and Go test is measured in seconds, Student's t-test for
dependent samples was used for intragroup and
intergroup (study and control) comparisons. The
remaining variables, ie., the FMR and FAT, presented
in ordinal scales were analysed with the Wilcoxon
signed-rank test. The parametric tests were used to
assess physical fitness of the patients while performing
everyday activities; a nonparametric equivalent of the
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t-test, ie., the Mann-Whitney U test, was used to
analyze Functional Measure ”Repty” and Frenchay
Arm Test scores both before and after the therapy.

Table 1. The Timed Up and Go Test – the Bobath
Group

RESULTS

TUG
before
rehabilitation
TUG
after
rehabilitation

The mean score on the Frenchay Arm test
achieved by the Bobath participants before and after
the rehabilitation program was 2.8 and 6.2 points,
respectively (improvement by 127%). The control
participants with their pre- and post-rehabilitation
scores of 2.8 and 5.5 points, respectively improved by
96.4%.
Following the rehabilitation program, the Bobath
Group exhibited a statistically significant improvement
in the following tasks of the Frenchay Arm Test: lifting
and replacing a cylinder of 0.5-inch and 2-inch
diameter with the affected arm, picking up a glass with
the affected arm to drink the water, combing hair with
the affected arm and removing and replacing a clothes
peg positioned on a vertical dowel with the affected
arm.
The Control Group improved significantly in
lifting and replacing a cylinder of 0.5-inch and 2-inch
diameter with the affected arm, picking up a glass with
the affected arm to drink the water and combing hair
with the affected arm. The performance on other tasks
of the Frenchay Arm did not change significantly.
In the Bobath Group, the functional ability by the
Functional Measure Repty improved by 24.4%; the
mean pre- and post-rehabilitation score was 63.6 and
80.4 points, respectively. The Control Group improved
by 14.28%; the mean pre- and post-rehabilitation score
was 56.7 and 64.8 points, respectively.
The following items assessed with the FMR
improved significantly in the Bobath Group: eating,
grooming, bathing, upper body dressing, applying
orthoses and prostheses, lower body dressing, toileting,
bed to chair or wheelchair transfer, toilet transfer,
locomotion (ambulation or wheelchair, stairs. The
performance on the remaining FMR items did not
change significantly. The Control Group showed a
significant improvement in the following items of the
FMR: eating, grooming, bed to chair or wheelchair
transfer, toilet transfer. The performance on the
remaining FMR items did not change significantly.
Tables 1 and 2 present the scores of the Bobath
and Control Groups in the Timed Up and Go test which
assesses a person's mobility; the intergroup comparison
is presented in Table 3.
The improvement achieved in the Bobath and
Control Groups is not significant enough to declare the
advantage of one method over the other (Table 3).
DISCUSSION
The dynamics and magnitude of functional
improvement in the acute phase of stroke are welldetermined. The majority of researchers believe that
rehabilitation yields the best results in the first 3
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X

± SD

Min.

Max.

37.3

6.01

31

47

p

0.001
33.9

6.60

25

45

Table 2. The Timed Up and Go Test – the Control
Group

TUG
before
rehabilitation
TUG
after
rehabilitation

X

± SD

Min.

Max.

38.1

4.97

32

46

p

0.001
35.6

5.66

29

44

Table 3. The Timed „Up and Go” Test – the Bobath
and Control Groups
Control Bobath
Control Bobath
group
group
group
group

TUG
before
rehabili
tation
TUG
after
rehabili
tation

X

X

p

± SD

± SD

38.1

37.3

0.75

4.97

6.01

35.6

33.9

0.54

5.66

6.60

months after stroke. Some other suggest that, even
beyond this period, intensive rehabilitation may
significantly improve functional capacity of the patient.
However, studies on the effectiveness of rehabilitation
in patients with mild-to-moderate disability are still
scarce (Jaracz, Pochylska 1996).
The aim of this study was to assess selfsufficiency and performance of everyday activities in
patients after stroke both before and after a
rehabilitation program. Hence, we attempted to
determine the importance of rehabilitation in patients
with stroke.
The following were used to determine functional
improvement: the Functional Measure ”Repty”,
Frenchay Arm Test and the Timed Up and Go Test. All
patients of the Control and Bobath groups scored better
at the final assessment. Thus, it might be concluded
that both rehabilitation programs ended with success.
However, it should be noted that the Bobath
participants, whose rehabilitation was enriched with
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several elements of the Bobath Concept, showed better
performance in everyday activities. The Bobath Group
scored better on FMR, in particular on stair and selfcare (bathing) tasks; this might have resulted from the
Bobath Concept accentuating the patient’s motivation,
positive attitude to therapy and individual-centered
approach. The rehabilitation program is adjusted to the
patient’s needs rather than pre-selected (Wolny et al.
2009).
Our results are in agreement with those obtained
by Trochimiuk et al. (2009), whose study comprised 42
patients. The study subjects were assessed regarding
functional capacity and performance of activities of
everyday life using the Modified Barthel Index and
Rivermead Mobility Index. The patients were assessed
twice, ie., at the start of hospital stay and at discharge.
Exercise type and intensity were individually adjusted
to the patient’s condition and capability. Exercise
session duration was not below 45 minutes.
Neurophysiological treatment approaches were used
including the Bobath Concept and PNF. The authors
demonstrated that the patients’ functional capacity and
mobility improved after the rehabilitation program.
Jaracz i Pochylska (1996) carried out similar
investigations and reached similar conclusions. The

study included 50 patients; the assessment was
performed twice, prior to and after the treatment.
Performance of everyday activities, upper extremity
function and locomotion served as functional capacity
parameters and were assessed with the Barthel Index,
Arm Function Test and Functional Ambulation
Classification. Over half of the patients who did not
score satisfactorily on these tests improved following
the rehabilitation program. The improvement in selfservice and upper extremity function was more
noticeable and more frequent than that in locomotion.
CONCLUSION
The obtained results allow us to draw the
following conclusions:
1. Patients who received rehabilitation enriched
with several elements of the Bobath Concept, improved
in more everyday activities compared to the Control
Group, and especially in stair walking and self-service
tasks.
2. Improvement in hand function was
demonstrated in the Bobath and Control Groups.
3. Gait improvement was also seen in both study
groups.
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