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Abstract

Introduction. Parkinson’s disease is considered to be one of the most severe neurodegenerative disorders. It is caused by
the progressive loss of dopaminergic neurons in the substantia nigra and striatal dopamine deficiency. The disease leads
to progressive gradual limitation of the motor, cognitive, and physical function of the patient. Aim. To determine the effect
of physiotherapy on the objective and subjective assessment of the condition of patients with Parkinson’s disease under-
going rehabilitation. Material and methods. The study group consisted of 42 patients aged 59-75 years with Parkinson’s
disease, staying at a care and treatment facility. The study was conducted using a diagnostic survey questionnaire and
evaluated patient functioning and the severity of depression before and after rehabilitation. The assessment was conducted
with the international Barthel index and the Geriatric Depression Scale (GDS). Results. The analysis conducted shows
that rehabilitation has a positive impact on the level of depression in the patients and on their functioning. Duration and
stage of the disease and the age of the patients all influence their functioning. The research also shows that the therapeutic
effect of physical therapy and rehabilitation does not depend on the patient’s gender, place of residence, level of education,
marital status, and length of stay at the care and treatment facility. Conclusions. 1. Parkinson’s disease is a very difficult
therapeutic problem. 2. Rehabilitation has a positive impact on the level of depression in the patients and on their func-
tioning. 3. Duration and stage of the disease and the age of the patients all influence their functioning. 4. The therapeutic
effect of physical therapy and rehabilitation does not depend on the patient’s gender, place of residence, level of education,
marital status, and length of stay at the care and treatment facility. (Gerontol Pol 2017; 25; 88-94)
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Streszczenie

Wstep. Choroba Parkinsona uznawana jest za jedno z najcigzszych schorzeni neurozwyrodnieniowych, spowodowane po-
stepujgcym zanikiem neuronow dopaminergicznych w istocie czarnej oraz niedoborem dopaminy w prqzkowiu. Choroba
prowadzi do stopniowo postepujgcego ograniczenia w zakresie czynnosci ruchowych, poznawczych, a takze funkcjonal-
nych pacjenta. Cel. Okreslenie wptywu fizjoterapii na stan podmiotowy i przedmiotowy pacjentow z chorobq Parkinso-
na poddanych programowi rehabilitacji. Material i metody. Badanie przeprowadzono w grupie 42 pacjentow, w wieku
od 59 do 75 lat z chorobg Parkinsona przebywajqcych w Zaktadzie Opiekuriczo-Leczniczym. Badania przeprowadzono
metodq sondazu diagnostycznego. Oceniono funkcjonowanie pacjentow oraz stopien depresji przed i po rehabilitacji. Do
oceny zastosowano migdzynarodowq skalg Barthel oraz uzyto Geriatrycznej Skali Oceny Depresji (GSD). Wyniki. Z prze-
prowadzonej analizy, wynika, ze rehabilitacja ma korzystny wptyw na poziom depresji pacjentow oraz na ich funkcjo-
nowanie. Czas trwania oraz stadium choroby, a takze wiek, w jakim znajdujq si¢ pacjenci, majq wptyw na stopien ich
funkcjonowania. Z badarn wynika rowniez, iz efekt terapeutyczny postepowania fizykalno-usprawniajgcego nie jest zalezny
od plci pacjenta, miejsca zamieszkania, stopnia wyksztalcenia, stanu cywilnego oraz czasu pobytu pacjentow w Zaktadzie
Opiekuriczo Leczniczym. Wnioski. 1. Choroba Parkinsona jest bardzo trudnym problemem leczniczym. 2. Rehabilitacja ma
korzystny wptyw na poziom depresji chorych oraz na ich funkcjonowanie. 3. Czas trwania choroby oraz stadium choroby,
a takze wiek, w jakim znajdujq si¢ pacjenci, majg wptyw na stopier ich funkcjonowania. 4. Efekt terapeutyczny postgpowa-
nia fizykalno-usprawniajqcego nie jest zalezny od pici pacjenta, miejsca zamieszkania, stopnia wyksztatcenia, stanu cywil-
nego oraz czasu pobytu pacjentow w Zaktadzie Opiekuriczo Leczniczym. (Gerontol Pol 2017, 25; 88-94)
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Introduction

Parkinson’s disease is one of the most common de-
generative disorders of the central nervous system. Ac-
cording to the data of the World Health Organisation
(WHO), there are approximately 5 million patients with
Parkinson’s disease in the world, including approx. 1.2
million in Europe and approx. 70,000 in Poland. The
mean age of the patients at onset is 59 years. The dis-
order is characterised by slow movements, muscle stiff-
ness and resting tremors. Its aetiology consists in extra-
pyramidal motor system insufficiency [1-5]. Clinical
symptoms occur once approximately 50% of the sub-
stantia nigra cells have been damaged and the release of
dopamine has decreased. One hypothesis assumes that
Parkinson’s disease may be caused by premature aging
of the human body. In patients approaching 60 years
of age, which is when symptoms of the disease usually
appear, striatal dopamine decreases by 40-50%. Symp-
toms of the disorder first occur when the level of dopa-
mine has decreased and is approximately 20% of the
normal value. Consequently, specialists began to won-
der whether changes in the substantia nigra may result
from premature aging. Another hypothesis assumes that
Parkinson’s disease may result from accumulation of
pathological proteins in certain structures of the central
nervous system. There is also a theory that Parkinson’s
disease involves neuron damage and death caused by
impairment of the ubiquitin-proteasome system. Another
hypothesis is associated with genetic disorders suggest-
ing a role of oxidative stress in nerve cell damage [3-5].

Clinical presentation

This disorder may be idiopathic or develop in the form
of so-called parkinsonian syndrome, also referred to as
secondary parkinsonism. The most typical main symp-
toms are: resting tremor, slow movements, muscle tre-
mor, muscle stiffness, and impaired postural stability.
Tremor is found in 70% of the patients. Stiffness hinders
limb and trunk movements [3-5].

Abnormal muscle tone persisting for prolonged pe-
riods of time may result in pain and spasms. It may also
cause inclination of the body and increase the severity of
degenerative changes of the spine. The lack of postural
stability leads to loss of balance and causes falls. The
patients’ posture becomes stiff and immobile; both au-
tomatic (reactive) movements and voluntary movements
become gradually impaired (hypokinesia). Disturbed po-
stural stability is often accompanied by gait disturbances
and cognitive and mental disorders. Patients may expe-
rience changes concerning emotional, motivational and

social areas. Studies show that 40-60% of patients with
Parkinson’s disease have depression and often suffer
from anxiety disorders and lowered mood [3-5].

Progression of Parkinson’s disease is usually assessed
with the use of a 5-point scale introduced by American
neurologists Hoehn and Yahr [5].

An important part of the treatment consists in physi-
cal therapy and rehabilitation [6-15]. They are aimed at
influencing motor function and physical capacity, pre-
venting immobilisation and maintaining a normal body
posture. Rehabilitation should contribute to an impro-
vement in the general condition of the patient, thus allo-
wing for self-care (without the need for assistance) and
active participation in everyday, family, professional and
social life. The rehabilitation is based on kinesiotherapy.
Patients with Parkinson’s disease are recommended to
perform the following exercise: breathing, gait, streng-
thening, balance, postural, and coordination exercises,
relaxing stretching exercises, facial muscle exercises,
water exercises, music therapy, dance and physical ga-
mes and activities [10,16-20]. The following physical
therapy procedures are used: classic massage, whirlpo-
ol massage, underwater massage, brine baths, electrical
stimulation with low frequency currents (Hufschmidt’s
method), magnetic field therapy, and whole-body cry-
otherapy [6,7].

Aim

The aim of this study was to evaluate the influence of
physical therapy on the objective and subjective asses-
sment of the condition of patients with Parkinson’s dise-
ase undergoing rehabilitation.

Material and methods

In order to tackle the main research problem, consi-
sting in the assessment of the effects of physical thera-
py on functioning of patients with Parkinson’s disease
undergoing rehabilitation at a care and treatment facility
(ZOL), the following detailed questions were posed:

1. What is the influence of rehabilitation conducted at a
care and treatment facility on the level of depression
and functioning of patients with Parkinson’s disease?

2. What correlations exist between selected demograph-
ic and medical factors and the functional status of pa-
tients with Parkinson’s disease?

The study was conducted in a group of 42 patients
with Parkinson’s disease who were residents of the
Swietokrzyskie voivodeship staying at the care and treat-
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ment facility in Pificzéw. The patients consented to par-
ticipate in the study.

A rehabilitation programme conducted in the patients
at the care and treatment facility takes place every day
and consists in the following: gait exercises, exercises
with respect to changing the position of the body, fine
motor training, facial expression exercises, motor exer-
cises to reduce stiffness, balance and motor coordination
exercises, group general fitness exercises, physical thera-
py, and massage.

The patients’ functioning was evaluated with the in-
ternational Barthel index, which is commonly used to
assess fitness. The Barthel index encompasses 10 activi-
ties of daily living such as eating meals, walking, getting
dressed and undressed, personal hygiene, using the toilet
or bowel and bladder control. The highest Barthel index
score is 100. Patients who score 0-20 points are comple-
tely dependent on others, those with scores ranging from
20 to 80 points require some degree of assistance, and
those with scores of 80-100 points may function inde-
pendently with little help from another person.

Severity of depression was assessed with a 15-point
version of the Geriatric Depression Scale (GDS). Ac-
cording to the standard GDS, scores of 0-5 points mean
no depression, 6-10 points reflect moderate depression,
and a result between 11 and 15 points indicates severe
depression.

Both tests were conducted twice 5 months apart.

Statistical analysis

The Barthel index and GDS results are presented in
the form of the following distribution parameters: mean
— arithmetic mean, SD — standard deviation, min — mini-
mum value, Me — median (“middle value’’), max — maxi-
mum value.

The functional status of the patients according to
the Barthel index was compared on two occasions
with Student’s t-test for dependent tests. A chi-squ-
are test for independence was used to compare the
results of functional status assessment from two
subsequent tests.

The results were analysed with respect to the in-
fluence of selected factors and on the functional
status of the patients with Parkinson’s disease.

Student’s t-test for independent tests was used to com-
pare the functional status depending on the presence of
choreiform dyskinesia. Moreover, Pearson’s linear cor-
relation was analysed by studying the relationship be-
tween quantitatively described factors (e.g. age, dise-
ase duration and stage, length of stay at the care and
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treatment facility) and the functional status measured
with the Barthel index.

The results were deemed statistically significant at a
significance level of less than or equal to 0.05 (p < 0.05).
The lack of statistical significance was marked with the
abbreviation NS (non-significant).

The statistical calculations were performed with the
Statistica 10 software.

Results

Of the 42 patients with Parkinson’s disease studied, 19
subjects (45.24%) were female and 23 (54.76%) were
male. The patients’” age ranged from 59 to 75 years. The
largest age group (35.71%) consisted of those aged 71-
75 years, and the second largest group (23.81%) was
that of patients between the age of 66 and 70 years. All
patients were staying at a care and treatment facility.

23 patients (54.76%) had choreiform dyskinesia and
19 (45.24) did not.

Parkinson’s disease duration in the study group ranged
from 5 to 20 years, with a mean duration of 11.2 years.
The majority of the patients (52.38%) had suffered from
the disease for 5-10 years.

Figure 1 shows stages of the disease according to the
Hoehn and Yahr scale. Most subjects (61.9%) had mo-
derately advanced stage 3 disease with balance distur-
bances and impaired postural reflexes.

7 B1.80%
0%

50% |
509 -
so% |

0% 10.05%
11,90%
200

o ‘ | 2I33% i b 4I?_5%
33 4 4.5 5

stage of dizease according to Hoehn and Yahr

Figure 1. Stage of the disease according to HOEHN
and YAHR

All the study patients had been staying at the care and
treatment facility for 1 to 5 years (3.4 years on average).

The patients had the following concomitant diseases:
atherosclerosis (37 patients, 88%), ischaemic heart di-
sease (13 patients, 30.9%), hypertension (12 patients,
28.5%), diabetes (8 patients, 19%), obesity (8 patients,
19%), arthrosis (7 patient, 16.6%), a history of myocar-
dial infarction (6 patients, 14.2%), a history of stroke
(1 patient, 2.38%).
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Table I presents GDS scores obtained in the study
group of patients with Parkinson’s disease.

The mean GDS score was 10 points in Test I
and 10.7 points in Test II. The mean difference between
the tests was 0.7 points and was statistically significant
at p < 0.001. The number of patients with symptoms of
depression was 27 (64.3%) in Test I and 17 (40.5%) in
Test II; the number of patients with depression in Test II
was statistically significantly lower (p = 0.049).

Table I. GDS scores in two subsequent tests

GDS score (points) Signifi-
Mean SD Me min max  ©cance
| 10.0 22 (100 5 15
p < 0.001
Il 10.7 21 110| 6 15

The mean Barthel index score was 54 points in Test |
and 52 points in Test II, which means the functional sta-
tus of the patients with Parkinson’s disease was modera-
tely severe.

Table Il. Mean Barthel index scores in subsequent
tests

Barthel index L
Test (scores converted into %) Signifi-
. cance
Mean SD Me min max
I 540 | 171 | 575 | 20 80 .
Il 520 | 175 | 55.0 | 20 80

In Test II, the disease was stable in 54.76% of the stu-
dy patients, improved in 35.71%, and slightly worsened
in 9.52%.

There was a statistically significant inversely propor-
tional correlation between the functional status of the
patients with Parkinson’s disease and the duration of the
disease (r = -0.512; p = 0.001) as well as the stage of the
disease (r =-0.8411; p < 0.001). There was no correlation
between the patients’ functional status, age, and the length
of stay at the care and treatment facility (Table III).

Table lll. Correlation between patient functional status
and selected factors

Pearson’s linear correlation r

Barthel index

(converted scores)
age r=-0.2752 NS
disease duration r=-0.512 | p=0.001
stage of disease according to _
Uesi c Vel r=-0.8411 | p<0.001
length of stay at _
care and treatment facility r=-0.2381 NS

The longer the duration of the disease, the lower the
Barthel index score, which translates to a worse functio-
nal status (Fig. 2).

Pearson's linear comelation: r = -0.5120
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Figure 2. Correlation between functional status

measured by converted Barthel index scores and
disease duration

The more advanced the stage of the disease, the lower
the Barthel index score, which means the patients have a
worse functional status (Fig. 3).

Pearson's lingar comelation: r = -0.8411
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Figure 3. Correlation between functional status
measured by converted Barthel index scores and
stage of the disease according to Hoehn and Yahr

Choreiform dyskinesia causes a statistically significant

(p = 0.004) decrease in the functional status as measured
according to the Barthel index (Fig. 4).
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Figure 4. Functional status in converted Barthel index
scores and the presence of choreiform dyskinesia

Discussion

Parkinson’s disease is a slowly progressive, degenera-
tive, untreatable disease of the central nervous system.
Its clinical manifestations include slow movements, mu-
scle stiffness and resting tremors. It is caused by extra-
pyramidal motor system insufficiency [3-5].

The process of rehabilitation plays an important role
in the treatment of patients with Parkinson’s disease
and produces measurable benefits, as confirmed by this
study and numerous literature reports [12-15].

Regular physical activity is important and should be
present in everyday life of patients with Parkinson’s dis-
ease as it helps prevent cardiovascular disease, diabetes
and obesity [16-18].

A study by Rudziiska M. showed that rehabilitation
has an established practical role in the treatment process
and regular and appropriately selected physical exercise
may positively influence the patients’ general health sta-
tus both in early and advanced stages of the disease.

This study in patients with Parkinson’s disease, con-
ducted with the use of the Geriatric Depression Scale
(GDS), showed an improved health status in subjects
with depression. Test I, performed before rehabilitation,
indicated depression in 64.3% of the patients. The re-
sult significantly improved in Test II, which took place
5 months later and showed depression in 40.5% of the
patients. The analysis conducted as part of the study in-
dicates that rehabilitation had a positive influence on the
level of depression in the patients and improved their
functional status.

The literature shows that kinesiotherapy visibly im-
proves physical fitness of the patients, helping them with
everyday functioning and significantly contributing to an
improvement in the quality of their lives [2,4].

According to Struensee M. et al., pharmacological
treatment is more effective when combined with physi-
cal exercise than on its own.
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Kozak-Putowska D. et al. [11] studied the efficacy of
a therapeutic programme that included kinesiotherapeu-
tic exercise, analysing improvements in general physi-
cal fitness and performance of the activities of daily
living in patients with Parkinson’s disease. The results
of their study suggest that a considerable improvement
was achieved in the overall motor performance, resulting
from the treatment’s effects on main symptoms of the
disease.

This study used the Barthel index to assess the func-
tional status of patients with Parkinson’s disease with
respect to the activities of daily living, such as eating
meals, walking, getting dressed and undressed, personal
hygiene, using the toilet or bowel and bladder control,
and showed improvements in 35.71% of the patients,
while no pronounced deterioration was found in the oth-
er subjects, which indicates a positive influence of the
rehabilitation process.

According to the literature, patients who actively par-
ticipate in rehabilitation enjoy a normal and better func-
tional status for a longer time.

According to Pasek J. et al., rehabilitation introduced
at an early stage of the disease helps delay disease pro-
gression and debility.

The study described in this paper showed a correlation
between disease duration, stage of the disease, and the
patients’ age. These factors influence the functional sta-
tus of the patients.

Kinesiotherapy is very important in the process of re-
habilitation of patients with Parkinson’s disease. It pre-
vents permanent disability and allows for maintaining
independence and good physical fitness for as long as
possible [15-18].

The results presented in this paper confirm that kine-
siotherapy improves the health status of patients with
Parkinson’s disease. It can be concluded that the use of
physical therapy and rehabilitation (consisting of general
fitness exercises) results in an improvement in the over-
all functional status of the patients. Rehabilitation con-
tributed to a decrease in the severity of some symptoms
and helped prevent significant progression of the disease
despite the patients’ old age and the fact that they had
advanced disease.

The type of exercise and appropriate physical activity
are selected based on assessments of the patients’ func-
tional status, particularly the stage of Parkinson’s dis-
ease. Kinesiotherapy contributes to a reduction in symp-
toms of the disease, helps the patients maintain a level
of activity that allows them to perform everyday tasks,
and makes it easier to adjust to progressive disability in
advanced stages of the disease. Rehabilitation should
be introduced as early as at diagnosis and continue for
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the rest of the patient’s life. Nowadays, more and more  Conclusions

methods of rehabilitation are available for patients with
Parkinson’s disease. Each method is aimed at improving 1. Parkinson’s disease is a very difficult clinical and so-

physical fitness and the overall health status of the pa- cial problem.

tients, which significantly increases their quality of life 2. Physical therapy has a positive impact on the level of
[12]. The efficacy of rehabilitation depends on systemat- depression in the patients and on their functioning.

ic exercise and on the patients working closely with the 3. Duration and stage of the disease and the age of the
physiotherapist and continuing the exercise programme patients all influence their functioning.

every day. 4. The therapeutic effect of physical therapy and rehabi-

litation does not depend on the patient’s gender, pla-
ce of residence, level of education, marital status, and
length of stay at a care and treatment facility.
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