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AAbbss tt rraacctt

BBaacckkggrroouunndd  aanndd  ppuurrppoossee::  Parkinson disease (PD) is one of
the most frequent diseases of the central nervous system.
Rehabilitation is one of the factors which may help the patients
to maintain higher physical activity in everyday life. The aim
of this work was to evaluate the influence of movement reha-
bilitation on severity of motor symptoms in PD patients.
MMaatteerriiaall  aanndd  mmeetthhooddss::  The study included 70 patients suf-
fering from PD according to the Hoehn and Yahr scale.
Patients’ clinical status was assessed with Unified Parkinson’s
Disease Rating Scale (UPDRS) parts I-III. Additionally,
activity of daily living was evaluated with the Schwab and
England scale. The quality of life was evaluated by the Par -
kinson’s Disease Questionnaire (PDQ-39). The examina-
tions were conducted before and after the twelve weeks of 
the experiment. Patients included in the intervention group
(n = 40) took part in 60-minute rehabilitation exercises twice
a week, which were aimed at increasing movement ranges,
balance improvement, movement agility and walking. 
The main emphasis was placed on the ability to cope with dai-
ly activities.
RReessuullttss::  A significant difference in scores of given scales
before and after the 12-week period was observed in the inter-
vention group: UPDRS part I score decreased by 17.31%,
part II decreased by 22.2%, part III decreased by 18.96%,
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SStt rreesszzcc zzeenniiee

WWssttêêpp  ii cceell  pprraaccyy::  Choroba Parkinsona (ChP) jest jedn¹ z naj-
czêstszych chorób oœrodkowego uk³adu nerwowego. Reha-
bilitacja ruchowa to jeden z czynników, które mog¹ pomóc
pacjentowi utrzymaæ wiêksz¹ sprawnoœæ i pozwalaj¹ lepiej
funkcjonowaæ na co dzieñ. Przedstawiane w piœmiennictwie
badania w sposób niejednoznaczny okreœlaj¹ rolê postêpo-
wania rehabilitacyjnego w leczeniu osób z ChP, dlatego celem
pracy by³o okreœlenie wp³ywu rehabilitacji ruchowej na sto-
pieñ nasilenia objawów ruchowych ChP.
MMaatteerriiaa³³  ii mmeettooddyy::  W badaniach uczestniczy³o 70 osób cier-
pi¹cych na ChP w III stopniu zaawansowania choroby wg
skali Hoehn i Yahra. Dla okreœlenia stanu klinicznego zasto-
sowano Ujednolicon¹ Skalê Oceny Choroby Parkinsona (Uni-
fied Parkinson’s Disease Rating Scale [UPDRS], czêœæ I, II
i III). Dodatkowo przeprowadzono ocenê czynnoœci codzien-
nych skal¹ Schwab and England Activities of Daily Living. Oce-
niono równie¿ jakoœæ ¿ycia chorych skal¹ The Parkinson’s Dise-
ase Questionnaire (PDQ-39). Ocenê przeprowadzono na
pocz¹tku badania i po 12-tygodniowym eksperymencie. Bada-
na grupa pacjentów (n = 40) uczestniczy³a w zajêciach reha-
bilitacyjnych dwa razy w tygodniu po 60 minut. Zajêcia mia³y
na celu zwiêkszenie zakresów ruchów, poprawê równowagi,
zrêcznoœci ruchowej i chodzenia. G³ówny akcent k³adziono
na umiejêtnoœæ radzenia sobie w czynnoœciach codziennych.
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and PDQ-39 score decreased by 17.12%. Mean score of 
the Schwab and England scale increased by 9.69%, indicating
an improved quality of life.
CCoonncclluussiioonnss::  The applied rehabilitation programme decre-
ased the severity of motor symptoms in patients with PD.

KKeeyy  wwoorrddss::  physiotherapy, Parkinson disease, quality of life.

Dodatkowo badani otrzymywali zestaw æwiczeñ do samo-
dzielnego codziennego wykonywania w warunkach domo-
wych.
WWyynniikkii::  W grupie badanej stwierdzono istotn¹ ró¿nicê w war-
toœciach punktowych poszczególnych skal miêdzy stanem
wyjœciowym i po 12-tygodniowym okresie usprawniania.
Zmniejszenie punktacji dotyczy³o UPDRS (w czêœci I
o 17,31%, w czêœci II o 22,2%, a w czêœci III o 18,96%) oraz
PDQ-39 (o 17,12%). Punktacja w skali Schwaba i Englanda
zwiêkszy³a siê o 9,69% (poprawa jakoœci ¿ycia).
WWnniioosskkii::  Uzyskane wyniki badañ wskazuj¹ na korzystny
wp³yw zastosowanego programu rehabilitacyjnego na stopieñ
nasilenia objawów ruchowych u osób z ChP. 

SS³³oowwaa  kklluucczzoowwee::  fizjoterapia, choroba Parkinsona, jakoœæ
¿ycia.

IInnttrroodduuccttiioonn

Parkinson disease (PD) is regarded as the second
most frequent neurodegenerative disorder, after Alz -
heimer’s disease, and requires continuous, long-term
treatment, both pharmacological and non-pharmaco-
logical [1,2]. Despite the use of the latest medical and
surgical methods in treatment of PD, we still observe
the progression of disability in patients during the course
of disease. Clinical manifestations including stiffness,
bradykinesia, tremor, and postural instability lead to dif-
ficulties in performing simple motor tasks like walking,
standing up and changing position in bed. Such motor
disturbances cause loss of independence and worsening
of life quality [3].

It is believed that physiotherapy should be applied
in addition to pharmacological treatment in PD [4-
9]. Due to slow progression of disease, physiothera-
py in this disease differs from the one used in other
diseases. The aim of the therapist is to maximise func-
tional abilities and to minimize secondary complica-
tions [10,11]. It is easier to sustain function level than
to restore functions lost due to inactivity. Therefore,
it is necessary to start therapy early and then to con-
tinue it regularly [12-14].

Research on effectiveness of physiotherapy in PD
[10,11,15-17] provides no reliable evidence that may
confirm or deny its influence. Moreover, the research
contained many methodological shortcomings such as
inappropriate criteria of patients’ selection, lack of a con-
trol group, unreliable examination tools and lack of
objectivity [17]. Therefore, there is still a need to veri-
fy the efficiency of physiotherapy in PD patients [4,18].

The aim of this work was to evaluate the influence
of systematically applied physiotherapy on motor abili-
ty in patients with PD. Additionally, this research tried
to estimate the impact of performed functional exercis-
es on daily activities, degree of independence and qual-
ity of life.

MMaatteerriiaall  aanndd  mmeetthhooddss

Seventy patients with idiopathic PD, treated in the
Department of Neurology, Medical University of Sile-
sia in Katowice, were included in the study. The Com-
mittee of Bioethics at the University of Physical Edu-
cation in Katowice granted its permission to carry out
such examinations and all participants were informed
about the aims and course of research, to which they
agreed in writing.

Idiopathic PD was diagnosed by a neurologist (mo -
vement disorders specialist) on the basis of criteria 
set by the United Kingdom Parkinson’s Disease Soci-
ety Brain Bank. Only patients in stage III according to
the Hoehn and Yahr scale were included [19]. Patients
were randomly divided into two groups: the interven-
tion group and the control group. The intervention
group consisted of 40 patients (17 females and 27 ma -
les), aged 70.2 ± 5.75 with disease duration of 8.03 ±
3.41 years. The control group consisted of 30 patients
(11 females and 19 males), aged 70.17 ± 5.38, and dis-
ease duration of 7.33 ± 2.2 years. Patients with cogni-
tive dysfunction as well as with depression were exclud-
ed from the study. Screening for those neuropsychiatric
non-motor symptoms was performed by a neuropsy-
chologist and a psychiatrist. 

Influence of physiotherapy on motor symptoms in PD
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The technique of purposeful selection as an experi-
mental method was used in order to monitor causal rela-
tionships and dependencies. The clinical state of patients
was evaluated based on the Unified Parkinson’s Disease
Rating Scale (UPDRS), part I – intellectual impair-
ment, part II – activities of daily living, part III – motor
examination [20]. Every patient was examined in his/her
best motor condition (‘on’ state). Additionally, rating of
daily activities was carried out by applying the Schwab
and England Activities of Daily Living scale (ADL)
[21]. Next, quality of life was evaluated by The Parkin-
son’s Disease Questionnaire scale (PDQ-39) [22], which
consists of 39 questions arranged in eight sub-scale
groups as follows: mobility – 10 questions; activities of
daily living (ADL) – 6; emotional well being – 6; stig-
ma – 4; social support – 3; cognitive impairment – 4;
communication – 3; and bodily discomfort – 3. The sys-
tem of 5-point estimation was from 0 to 4, where 0 =
= never, 1 = occasionally, 2 = sometimes, 3 = often,
4 = always. The questions concerned the previous
month and presence of PD. Each question had the same
beginning: ‘Due to Parkinson disease, how often last month
did you ...?’ The questionnaire was completed by 
the patients themselves or with the help of an assistant.
The result in points was calculated separately for each
subscale according to the formula:

Total points for each subscale × 100 / 4 × numbers
of questions from each subscale.

The summary result of the questionnaire was given
in the so-called Summary Index (SI), according to:
PDQ = total points/8. Maximal number of points
gained in each subscale amounted to 100 and indicated
the worst quality of life. A lower score in this scale indi-
cates better quality of life.

The intervention group participated in rehabilitation
exercises twice a week for 60 minutes. Each exercise was
functionally justified and aimed at improving everyday
activities. Rehabilitation procedures were planned with
regards to given symptoms; in bradykinesia and posture
instability they were aimed at optimal use of still retained
patterns of gained and automatic movements. Proce-
dures included frequent movement repetitions, coupling
movements with acoustic movement initiator (step),
repeating movements with different frequencies, intro-
ducing free movements stimulated by different visual,
audio or sensual signals, visualizing movement prior to
execution, provoking equivalent movements, realizing
improper postures and correcting them. In rehabilita-

tion of stiffness, treatment was aimed not at eliminating
it, but at decreasing the negative effect of stiffness.

The programme of activity included exercises per-
formed in the supine position concentrated on side
stretching of trunk muscles, increasing trunk rotation by
moving the lower limb in the opposite direction and the
upper limb in the same direction. Exercises performed
when lying on the side aimed at anti-rotation of the hip
girdle against the shoulder girdle. In the supine position,
the exercises are aimed at learning turning round. Exer-
cises performed while sitting up followed by changing
position to side sitting and simultaneous bouncing a bal-
loon were to improve coordination, reaching and stretch-
ing. Other exercises included changing position from
side sitting to straight up supported kneeling (with addi-
tional support and themselves); exercises from support-
ed kneeling to standing position, following verbal com-
mands given by the therapist or without such commands;
exercises learning to walk – working on length of step
and foot-surface distance, widening of walk base, direc-
tion changing and concentrating on keeping sequence –
turn of head, shoulder, and hip towards a given move-
ment direction; visual control signals such as tapes, and
boxes placed on the floor were used; learning to walk
with pace changing following clapping signals given by
the therapist; exercises that help to initiate movement,
using sensory control signals; walking exercises using
other motor programmes (sticks, bowling pins, balloons);
exercises in a sitting position aimed at performing exer-
cises within certain spine segments, learning how to trans-
fer body weight and posture reflexes; learning how to
change position from sitting to standing by the Frenkla
method at three rates; body posture correction exercises
with application of cognitive strategies and consciously
keeping upright position with use of mirrors; ‘high walk-
ing’ with elements of reaching.

Rehabilitation procedures in case of tremor consist-
ed of working out strategies decreasing the symptoms.
Patients were taught how to diminish tremor by per-
forming purposeful movements such as fixing lower
limbs against the chair leg, occipital resting against the
wall, or transferring body weight from leg to leg.

Additionally, patients received a set of simple exer-
cises (with pictures) to be performed alone at home. Pro-
posed sets of exercises were worked out by the author of
the study on the basis of published works [23-25].

The examinations lasted 12 weeks and rehabilitation
exercises were carried out twice a week for 60 minutes.
Patients from the control group did not take part in any
exercises, either in the gym or at home. The obtained
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results were analysed statistically: homogeneity of vari-
ance in comparative groups by the Levene test, and dis-
tribution by the Kolmogorov-Smirnov test.

In order to evaluate the significance of differences
between the two examined groups, Student’s t-test for
independent trials was applied. In order to evaluate dif-
ferences between results obtained by patients in applied
scales before and after the 12-week rehabilitation pe -
riod, analysis of variance (ANOVA) was applied, with
repetitive measurements with regard to group division
and improvement programme. Depending on the sig-
nificance of main effects and interaction, the post-hoc
Bonferroni test was used to perform analyses.

RReessuullttss  

According to the statistical analysis, variables had
normal distribution and time and their variances were
homogeneous. Examined groups did not differ before
starting the experiment, taking into account results from
all performed tests (Table 1).

Carried out variance analysis showed a statistically
significant difference between examined groups before
and after in each performed test (Table 2). Post hoc tests
were used to describe the differences.

In the intervention group, statistically significant dif-
ferences in scores of various scales were observed before
and after the 12-week intervention (Table 3). Part I, II,
and III in the UPDRS scale allow one to evaluate the
patients on a point scale in many aspects. The results of
the UPDRS test of part 1 showed a 17.31% change.
The biggest improvement was observed in the range of
daily activities in UPDRS, part II, and amounted to
18.96%. Moreover, physical fitness measurement test-

ing by the Schwab and England scale together with eval-
uation of life quality by the PDQ-39 scale revealed
a positive influence of the applied improvement pro-
gramme on the examined group (9.69%, and –17.12%).

In the control group that did not take part in the
rehabilitation programme, a decrease of mobility level
was observed (Table 4). Statistically significant changes
were observed in UPDRS test results in parts I-III
combined (4.21%) and PDQ-39 (5.87%). Results
obtained in other performed tests showed a decrease 
of relative values, UPDRS, part I by 4%, UPDRS, 
part II by 4.21% and UPDRS, part 3 by 44.28%,
Schwab and England by 9.69%, but those differences
were not statistically significant.

VVaarriiaabbllee IInntteerrvveennttiioonn  CCoonnttrrooll  AAbbssoolluuttee  RReellaattiivvee  tt--ssttaattiissttiicc pp--vvaalluuee
ggrroouupp ggrroouupp ddiiffffeerreennccee ddiiffffeerreennccee  [[%%]]

UPDRS score

part I 2.60 (1.35) 2.50 (1.27) –0.10 –3.85 0.57 0.14

part II 15.45 (6.52) 15.93 (5.02) 0.48 3.11 0.68 0.25

part III 21.62 (7.72) 21.96 (5.92) 0.34 1.57 0.78 0.61

parts I-III 39.67 (14.18) 40.40 (9.76) 0.73 1.84 0.74 0.42

Schwab-England scale [%] 72.25 (6.97) 72.66 (5.20) 0.41 0.57 0.11 0.40

PDQ-39 40.02 (14.72) 43.60 (13.61) 3.58 8.95 –1.12 0.45

TTaabbllee  11..  Comparison of baseline values of tests performed in intervention and control group before the intervention*

*Data are shown as means (standard deviations)
UPDRS – Unified Parkinson’s Disease Rating Scale, PDQ-39 – The 39-item Parkinson’s Disease Questionnaire

FFaaccttoorr FF--ssttaattiissttiicc PP--vvaalluuee

UPDRS part I 9.781 0.002*

UPDRS part I × group 24.153 0.001*

UPDRS part II 49.704 0.001*

UPDRS part II × group 109.369 0.001*

UPDRS part III 43.705 0.001*

UPDRS part III × group 110.416 0.001*

UPDRS parts I-III 82.072 0.001*

UPDRS parts I-III × group 195.105 0.001*

Schwab-England 20.01 0.001*

Schwab-England × group 52.85 0.001*

PDQ-39 28.273 0.001*

PDQ-39 × group 136.646 0.001*

TTaabbllee  22..  Results of analysis of variance

UPDRS – Unified Parkinson’s Disease Rating Scale, PDQ-39 – The 39-item Parkinson’s
Disease Questionnaire

Influence of physiotherapy on motor symptoms in PD
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DDiissccuussssiioonn

The results of our study confirm the usefulness of
various physiotherapeutic methods in PD patients [26-
28]. The future target is to find the most effective one,
which would give the best possible results. Comella 
et al. [29] showed that exercises performed for four
weeks and aimed at improving keeping balance and
walking as well as endurance and motor skills resulted
in statistically significant improvement of UPDRS part
III (motor examination) in 16 PD patients. Efficiency
level was measured in comparison to the control group
and the results obtained were similar to those obtained
by Nieuwboer et al. [30], who observed improvement
in PD patients after a 3-month rehabilitation which was
aimed at reducing specific difficulties during physical
activity rather than improving mobility speed. Ellis 
et al. [15], who carried out research on 68 patients with
PD at stage II and III on the Hoehn and Yahr scale,

observed a positive influence of performed movement
therapy combined with pharmacological one after 
6 weeks as compared to the control group with phar-
macological therapy only.

Our study, when compared to other similar ones, was
based on a decisively higher number of patients, which
allows us to provide more reliable results. Physical effi-
ciency was also dealt with in a different way, as the
applied physiotherapeutic programme included: effi-
ciency exercises aimed at increasing movement range,
improvement of balance, dexterity, walking and ability
to deal with everyday activities with the use of steering
signals which help the patient to concentrate on basic
aspects of mobility performance. Due to that, PD
patients can move more easily when provided with out-
side steering movement signals [31]. Physiotherapeu-
tic exercises were carried out with regard to everyday
functional tasks in both low and high positions, e.g.
walking, getting up from a sitting position, turning

VVaarriiaabbllee BBeeffoorree  AAfftteerr  AAbbssoolluuttee  RReellaattiivvee  PPoosstt--hhoocc  tteesstt
iinntteerrvveennttiioonn iinntteerrvveennttiioonn ddiiffffeerreennccee ddiiffffeerreennccee  [[%%]] pp--vvaalluuee

UPDRS score

part I 2.60 (1.35) 2.15 (1.31) –0.45 –17.31 0.001

part II 15.45 (6.52) 12.02 (5.26) –3.43 –22.20 0.001

part III 21.02 (7.72) 17.52 (6.45) –4,10 –18.96 0.001

parts I-III 39.67 (14.18) 31.70 (11.85) –7.97 –20,09 0.001

Schwab-England scale [%] 72.25 (6.97) 79.25 (5.72) 7.00 9.69 0.001

PDQ-39 40.02 (14.72) 33.17 (12.62) –6.85 –17.12 0.001

TTaabbllee  33..  Comparison of assessed variables in intervention group before and after intervention*

*Data are shown as means (standard deviations)
UPDRS – Unified Parkinson’s Disease Rating Scale, PDQ-39 – The 39-item Parkinson’s Disease Questionnaire

VVaarriiaabbllee BBaasseelliinnee  AAsssseessssmmeenntt  AAbbssoolluuttee  RReellaattiivvee  PPoosstt--hhoocc  tteesstt
aasssseessssmmeenntt aafftteerr  1122  wweeeekkss ddiiffffeerreennccee ddiiffffeerreennccee  [[%%]] pp--vvaalluuee

UPDRS score

part I 2.50 (1.27) 2.60 (1.27) 0.10 4.00 0.640

part II 15.93 (5.02) 16.60 (5.24) 0.67 4.21 0.119

part III 21.96 (5.92) 22.90 (6.22) 0.94 4.28 0.059

parts I-III 40.40 (9.76) 42.10 (10.35) 1.70 4.21 0.010

Schwab-England scale [%] 72.66 (5.20) 71.00 (7.58) –1.66 –2.28 0.260

PDQ-39 43.60 (13.61) 46.16 (13.68) 2.56 5.87 0.001

TTaabbllee  44..  Comparison of assessed variables in control group before and after intervention*

*Data are shown as means (standard deviations)
UPDRS – Unified Parkinson’s Disease Rating Scale, PDQ-39 – The 39-item Parkinson’s Disease Questionnaire
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round and rolling over on a mattress. Rehabilitation was
performed as task training, which seems to be justified
as generalisation of training is most effective when there
is high similarity between the exercise task and its new
variants [32].

In our study, the influence of rehabilitation on activ-
ities of daily living as well as on quality of life was eval-
uated. Quality of life in PD patients depends mainly on
the disease progression, which is related to intensity of
movement difficulties. Apart from motor difficulties,
there are other off-motor symptoms, which significant-
ly decrease quality of life. However, most authors stress
coexistence of psychiatric disturbances, especially reac-
tive depression [33]. Additionally, disturbances of sleep
and cognitive activities together with coexisting depres-
sion lead to a dramatic decrease of quality of life, which
has been confirmed by reports [34]. Only patients with-
out depression and without cognitive dysfunction were
included in the study. Nevertheless, our patients were
not screened for sleep disturbances, which may exist
independently from depression and which may also
influence patients’ quality of life. Although pharma-
cotherapy is an undeniable issue to improve quality of
life, non-pharmacological therapeutic methods should
not be underestimated. In this work attention was paid
to physiotherapeutic procedures. Cruise et al. [12]
examined 28 patients, who performed exercises twice
a week for a period of 12 weeks, and found a significant
correlation between motor disturbances and quality of
life, indicating the profits resulting from controlled
movement activities. Those conclusions are confirmed
by other authors [35,36].

The obtained results support the view that a planned
physiotherapeutic programme, taking into considera-
tion disease stage and possible modifications for chang-
ing abilities of PD patients and stressing task training
and functional activity together with application of steer-
ing signals, significantly improves quality of life.

CCoonncclluussiioonnss

Systematically carried out physiotherapy adjusted to
the intensity of motor symptoms of PD increases mobil-
ity of patients and their abilities in everyday activities.
Systematically performed physiotherapy improves qual-
ity of life in PD patients.

DDiisscclloossuurree
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