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Abstract. Parkinson’s disease is a chronic progressive disease accompanied by motor and cognitive impairment,
which considerably complicates the rehabilitation process and reduces the quality of life of patients. The purpose
of this study was to evaluate the effectiveness of a modified physical therapy programme adapted to the cognitive
status of patients. The study involved 10 patients who were divided into two equal groups: the experimental group
(n=5), which underwent an adapted programme with multisensory stimulation, cognitive motor exercises and slow
learning, and the control group (n =5), which received standard physical therapy. Tests were used for objective
assessment: Timed Up and Go (TUG), UPDRS (motor part), Berg Balance Scale (BBS), PDQ-39 and SF-36. As a
result, patients in the experimental group demonstrated positive dynamics in all indicators. Specifically, the time in
the TUG test decreased from 16.8 0.7 s to 13.2+0.5 s, the UPDRS score decreased from 42.5+2.1 pts to 35.4 £ 1.9 pts,
the BBS balance score increased from 38.5+ 1.5 pts to 41.8 £ 1.3 pts, while the PDQ-39 quality of life index improved
from 59.3% + 3.4% to 48.7% * 3.1%. The results obtained reflect the expediency of individualising rehabilitation
programmes based on the cognitive profile of patients. The addition of cognitive tasks to physical therapy not
only improved motor function but also helped to reduce cognitive deficits and improved overall quality of life.
The practical value of this study lies in the possibility of implementing a modified physical therapy programme
in clinical practice, particularly for multidisciplinary teams working in the field of neurorehabilitation, physical
therapists, rehabilitation therapists, and neurologists. The proposed approach can be an effective tool for increasing
the functional independence of patients with Parkinson’s disease
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Introduction

As the number of patients with Parkinson’s disease (PD)
and profound cognitive impairment increases, conven-
tional physical therapy programmes are becoming less
effective. Cognitive deficits, such as decreased executive
function, memory, and attention, complicate exercise
learning, reduce motivation, and increase the risk of falls.
According to systematic reviews, between 40% and 60% of

Suggest Citation:

patients with PD experience cognitive impairment during
the course of their disease [1]. These changes often begin
with slow thinking (bradyphrenia), difficulty concentrat-
ing, impaired executive functions (planning, problem
solving), and are followed by episodes of forgetfulness that
progress to severe memory impairment. Such symptoms
substantially impede the daily functioning of patients,
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reduce their ability to self-care, complicate interaction
with society, and reduce their motivation to take part in
rehabilitation programmes. For this reason, current clini-
cal guidelines increasingly emphasise the need to integrate
a cognitive element into physical therapy to ensure a com-
prehensive approach to treatment and improve the quality
of life of these patients.

Accumulated evidence suggests that exercise can
not only improve motor function but also maintain cog-
nitive health. A meta-analysis by R. Kim et al. [2] found
that physical activity has a significantly positive effect on
both global cognition and executive functions. These find-
ings were confirmed in studies where exercise was com-
bined with cognitive tasks. J.H. Zhou et al. [3] conducted
a randomised controlled trial that demonstrated that the
integration of cognitive components into exercise mark-
edly improves executive function. The researchers found
a decrease in dual-task cost and an increase in cognitive
stability of the intervention participants. This suggests that
combined programmes can reduce the effects of cognitive
load during physical activity.

Numerous researchers emphasise that cognitive-motor
programmes, especially in the dual-task format, positively
influence executive functions, attention, and walking sta-
bility in patients with PD. A considerable amount of data
obtained in the meta-analysis by H. Johansson et al. [4]
demonstrated a stable improvement in both cognitive
functions (primarily executive) and balance when using
motor-cognitive training. It was emphasised that dual tasks
not only improved functional efficiency but also provided a
generalised effect on everyday activity. Particular attention
should be paid to the issue of individualising the intensity
and complexity of tasks according to the patients cogni-
tive profile. Y. Zheng et al. [5] reached analogous conclu-
sions, addressing in their brief review the effectiveness of
dual-load approaches in patients with moderate PD. The
researchers emphasised the ability to improve not only
cognitive function but also gait dynamics, which is criti-
cal for reducing the risk of falls. It was also noted that the
ease of implementation of the dual-task approach made it
attractive for use in outpatient settings. In their meta-anal-
ysis, H. Garcia-Lopez et al. [6] focused on reducing the
risk of falls, which is a direct consequence of improving
spatial attention and the ability to switch between tasks.
The study showed that cognitive-motor interventions not
only improve certain functional indicators but also develop
self-regulation strategies in patients. The researchers ad-
dressed the need to standardise methods for assessing the
effectiveness of such interventions.

A separate area of research focuses on alternative
forms of rehabilitation, including the implementation of
boxing programmes. In a systematic review, N. Chrysa-
gis et al. [7] analysed 11 studies using boxing exercises
(e.g., Rock Steady Boxing), which showed statistically sig-
nificant improvements in balance, walking speed, strength,
cognitive function, and psychoemotional state. Separately,
the effects of motivational and social nature were noted,

which positively influenced the duration and sustainability
of participation in the programmes. Analogously, A. Fer-
rusola-Pastrana et al. [8] proved in their prospective study
that multimodal interventions — namely, those that com-
bine aerobics, balance, and strength elements - effectively
improve cognitive functioning, especially in patients with
early signs of cognitive deficit.

Y. Xiao et al. [9] showed that motor-cognitive train-
ing provides a sustained improvement in both motor and
cognitive functions, with an effect that lasts for at least two
months after the intervention. The researchers noted an
increase in neuroplasticity, which is the theoretical basis
for the stability of the results achieved. At the same time,
the researchers noted the need for longer-term follow-up
studies.

Particular attention is drawn to studies where physical
interventions were combined with the latest technologies,
such as virtual reality, interactive interfaces, gamified exer-
cises, or audio-visual cues. For instance, J. Rodriguez-Man-
silla et al. [10] and J. Yu et al. [11] emphasised that VR
allows integrating cognitive stimulation into a safe envi-
ronment that simulates real life situations. The researchers
noted that virtual reality helps to reduce apathy, increase
motivation, and improve flexibility of thinking.

The analysis shows that the integration of cognitive
tasks (dual-task, VR, audio/visual cues) into physical ther-
apy systematically improves both motor and cognitive per-
formance in patients with PD. However, most studies have
short-term interventions (up to 12 weeks), are limited by
sample size, or focus only on concrete cognitive domains.
Additionally, the issue of adapting the intensity and format
of training depending on the cognitive status of patients
has not been resolved. Based on the identified gaps, the
purpose of the present study was to evaluate the effective-
ness of a modified physical therapy programme that would
optimally accommodate the cognitive status of patients
with PD, contributing to the improvement of their physical
performance and overall quality of life.

Materials and Methods

The study was conducted at the Opora Kinesiotherapy
Centre in Kyiv and the Department of Human Safety and
Health of the National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute” from January to
December 2024. Two groups of 10 people (5 women and
5 men) were formed. The average age of women was 64.8
years (m = 0.64), and that of men was 65 years. Experimen-
tal group received a modified physical therapy programme.
Control group received a standard physical therapy pro-
gramme without adaptation. Inclusion criteria were diag-
nosis of Parkinson’s disease according to the criteria of the
International Parkinson’s and Movement Disorders Society
(MDS), stage 2-3 on the Hoehn and Yahr scale, as well as
the presence of mild or moderate cognitive impairment on
the Montreal Cognitive Assessment (MoCA) scale within
18-25 points [12]. Exclusion criteria were severe demen-
tia with a MoCA score of under 18, concomitant severe
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somatic or mental illness, and refusal to take part in the
study. The study was conducted in strict accordance with
the Declaration of Helsinki [13] and following the Euro-
pean Commissions Ethics and Data Protection Guide-
lines [14]. All participants were informed about the poten-
tial risks that may arise from the presentation of their data
in a scientific study, as well as about ensuring anonymity
and confidentiality of information, and then signed a con-
sent form to take part in the study.

The study methods included clinical neurological ex-
amination, assessment of cognitive status using the MoCA
scale, assessment of quality of life using the SF-36 ques-
tionnaire [15], functional tests of balance and mobility,

such as the Timed Up and Go tests and the 6-minute walk
test, and statistical analysis, including t-test for depen-
dent and independent samples with a significance level of
p <0.05. The physical therapy programme for Parkinson’s
disease included a variety of exercises aimed at improving
the patient’s physical and psychological state (Table 1).
This modified physical therapy programme for Parkin-
son’s disease was designed to address the specific physical
and psychological aspects of the disease. The programme
was adapted individually to the patient’s stage of the dis-
ease and physical capabilities. It was recommended to
work under the supervision of a doctor, especially at the
beginning of therapy.

Table 1. Exercises aimed at improving the patient’s physical and psychological condition

Type of exercise Purpose/effect

Examples of exercises

Warm-up and
mobilisation of joints

Helps improve blood circulation
and reduce muscle stiffness

Light circular movements of the arms, shoulders, ankles, head tilting
back and forth and to the sides, stretching the neck, back, and hips.

Prevention of “freezing” and

Walking training development of stability

Walking with wide steps with an emphasis on arm movements, turning on
the spot, crossing obstacles, walking to rhythmic music or a metronome.

Balance and stability Reducing the risk of falls

Standing on one leg (with or without support), transferring body weight,

exercises sitting down to a chair and standing up without hands.
Strength training Preservation of muscle strength | Squats against the wall, exercises with rubber expander, light exercises
exercises and endurance with dumbbells (0.5-2 kg).

Relaxation and
breathing exercises

Stress relief and improved body
control

Deep diaphragmatic breathing, progressive muscle relaxation.

Development of motor

Coordination exercises -
coordination

Throwing and catching the ball, changing the direction of movement on

command, drawing shapes in the air with hands and feet.

Source: created by the authors of this study

The purpose of the initial examination of the study
participants was to comprehensively determine the physi-
cal, motor, cognitive, and psychoemotional state of patients
with Parkinson’s disease. For this, patient history was tak-
en, and the stage of the disease was determined according
to the Hoehn and Yahr scale, which provided detailed data
on the symptoms and course of the disease. Functional test-
ing of patients included the following methods:

® Timed Up and Go (TUG) [16] - to assess the risk
of falls;

® UPDRS (part III - motorics) [17] - to assess motor
symptoms;

® Berg Balance Scale (BBS) [18] - to assess balance and
control over body position;

® PDQ-39 (Parkinson’s Disease Questionnaire) [19]
and SF-36 (Short Form Health Survey) [15] - to assess
the quality of life of patients, including physical and psy-
cho-emotional well-being.

The cognitive status of patients was assessed using the
Montreal Cognitive Assessment (MoCA) test [12], which
helped to identify cognitive impairment and its severity.
Based on the results obtained, a personalised physical ther-
apy programme was developed, which accommodaated the
physical condition, level of motor deficit, the presence of
cognitive impairment, and individual needs of patients.

The rehabilitation programme included:

1. Training in walking, balance, coordination, as well
as strength and breathing exercises.

2. Modification of the intensity of physical activity ac-
cording to the level of physical fitness and fatigue of patients.

3. Teaching compensation strategies, including tech-
niques to overcome freezing.

4. Psycho-emotional support using relaxation and
stress management techniques.

5. Involvement of relatives in the rehabilitation process
to improve the effectiveness of the programme and social
integration of patients.

Upon completion of the physical therapy programme,
patients were re-evaluated using the same methods and tests:
TUG, UPDRS (part I1I), BBS, PDQ-39, SE-36. The SF-36 and
BBS were assessed three times (before treatment, 30 days af-
ter the start of rehabilitation activities, and 90 days after the
completion of rehabilitation), which allowed tracking the
dynamics of health changes throughout the rehabilitation
process. This helped to compare the results before and after
the therapeutic intervention, evaluate the effectiveness of the
programme, and determine the degree of improvement in
the physical, motor, and cognitive state of patients.

Results and Discussion

The study analysed the effectiveness of a modified physical
therapy programme adapted to the cognitive state of pa-
tients with Parkinson’s disease. Its features and differenc-
es from the standard programme conventionally used in
treatment are presented in Table 2. The principal difference
is the addition of a cognitive load in the therapy sessions.
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This required the corresponding adaptation of rehabilita-
tion interventions to activate executive functions, reduce

the burden on short-term memory, and improve cogni-
tive-motor integration.

Table 2. Comparison of a standard and modified physical therapy programme for patients with Parkinson’s disease

Element Standard programme

Modified programme

Training structure 30-40 minutes, 3 times a week

40-45 minutes, 3-4 times a week

Physical activity

Exercises for balance, coordination, gait

Same exercises + cognitive tasks

Cognitive load None

Double task (walking + counting, memorisation, etc.)

Types of cognitive tasks -

Arithmetic on the move (counting in reverse),
attention and memory tasks

Training method Direct instructions

Slow learning strategy with multisensory stimulation

Response to cognitive profile Not considered

Tasks are adapted according to the results of the MoCA test

Expected outcomes Improved physical performance

Improved physical performance + cognitive
function +improved quality of life

Source: compiled by the authors of this study

The following cognitive tasks were integrated into the
modified programme:

® arithmetic exercises while moving (e.g., counting in
reverse while walking);

® exercises to memorise words, symbols, or objects;

® spatial orientation with simultaneous physical
activity;

@® following instructions with a delayed response (ex-
ecutive function training).

The focus was on how cognitive impairment affects
the choice of rehabilitation tools and methods, as well
as the outcomes of therapy. Patients in the experimental
group had an average MoCA score of 20-25 points, which

corresponds to mild to moderate cognitive impairment.
The results showed that such cognitive-motor integration
contributed not only to the improvement of physical indi-
cators (TUG, UPDRS, BBS), but also to a decrease in the
level of cognitive deficit. Patients demonstrated improve-
ments in the domains of quality of life related to memory,
communication, social interaction, and emotional stability
as early as day 30 of the study (Table 3). Thus, the cogni-
tive profile plays a key role in choosing the structure and
intensity of a rehabilitation programme. Its consideration
can improve the efficacy of the intervention, ensure better
functioning in everyday life, and stabilise the psycho-emo-
tional state of patients with Parkinson’s disease.

Table 3. Mean SF-36 results before and after physical therapy

Group Average age SF-36 before (average) SF-36 after 30 days SF-36 after 90 days
Experimental (modified) 68.3 years 42.5 £ 6.1 60.8 +5.3 70.2 + 4.7
Control (standard) 69.1 years 43.0£5.9 51.2+5.7 56.7 £ 5.1

Source: compiled by the authors of this study based on the conducted experimient

The table demonstrates that patients in the experimen-
tal group showed a substantial improvement in their gen-
eral condition after 30 days of rehabilitation, as evidenced
by an increase in the average SF-36 score by an average of
17 points. Such dynamics indicates the positive influence of
an individualised approach to physical therapy, accounting
for the specific features of the cognitive status of patients.
In 90 days after the start of therapy, the SF-36 score reached
an even greater level, adding more than 9 points, reflecting
the continuation of positive dynamics. This suggests that
the effect of the modified rehabilitation programme is not
only maintained but also enhanced over time. Indicators
of physical functioning, vitality, and social adaptation im-
proved significantly. Patients also reported a reduction in
anxiety, improved mood, and increased motivation to per-
form daily tasks. The control group, which received stand-
ard treatment, also showed some improvement, but it was
less pronounced. The SF-36 score increased by 8.2 points
after 30 days and by another 5.5 points after 90 days. The
relative improvement shows that basic physical therapy has
a positive effect, but its efficacy is inferior to the modified

approach. Statistical analysis of changes in SF-36 scores was
performed using a paired t-test for matched samples. In
the intervention group, a statistically significant improve-
ment was found between all three measurement points
(p < 0.01). In the control group, the changes were also sig-
nificant, but less significant (p < 0.05), and the increase be-
tween 30 and 90 days tended to be statistically significant.
The difference between the groups in the final SF-36 score
(after 90 days) was 13.5 points in favour of the experimen-
tal group, which is a clinically significant indicator in terms
of rehabilitation effectiveness. Apart from the quantitative
data, it is also worth noting some of the qualitative aspects
recorded during the study:

1. Patients in the experimental group demonstrated
better emotional engagement in the rehabilitation process,
were more active and motivated.

2. Many of the patients reported improved sleep, re-
duced fatigue and anxiety.

3. There was greater adherence to physical therapy, which
is presumably a result of the personalised approach and the
integration of cognitive stimulation into the exercises.
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To evaluate the effectiveness of the modified physical
therapy programme in patients with Parkinson’s disease,
the study compared the average scores of functional tests
before and after the rehabilitation course. Table 4 demon-
strates changes in key parameters such as mobility, balance,

and risk of falls measured using standardised scales (TUG,
BBS, UPDRS-III, etc.). The analysis of the results allows as-
sessing the dynamics of the physical condition of patients
in the experimental group and confirming the effectiveness
of the proposed approach to therapy.

Table 4. Average results of functional tests for balance
and mobility of the experimental group before and after physical therapy

No. Indicator

Normative value / Description

Result after
rehabilitation

Result before
rehabilitation

<10 seconds - normal for healthy individuals;

1 Timed Up and Go (TUG) (seconds) >14 seconds - increased risk of falling 16.8+0.7 s 13.2+0.5s
2 | UPDRS (part Ill - motorics) (points) 0-no Sﬁrgtgzet:‘hi‘irgsgi:;:e score, 42.5:2.4pts | 35.4:1.9 pts
3 | Berg Balance Scale (BBS) (points) 56 points - excellent balance; 38.5+1.5pts | 41.8+1.3 pts

<45 points - high risk of falling

4 PDQ-39 (life quality index) (%)

0% - best quality of life, 100% - worst quality of life

59.3% +3.4% 48.7% +3.1%

5 | MoCA (Montreal Cognitive Assessment)

<26 points - cognitive impairment;
maximum - 30 points

22.1+1.2pts | 25.3+1.1 pts

Source: compiled by the authors of this study

All indicators show positive dynamics after complet-
ing a modified rehabilitation programme. The reduction in
TUG time and UPDRS scores reflects an improvement in
motor function and mobility. An increase in BBS reflects
improved balance and reduced risk of falls. A significant
decrease in the PDQ-39 index and an increase in MoCA
scores reflect an improvement in the quality of life and cog-
nitive status of patients.

The results showed the benefits of a modified reha-
bilitation programme that accommodates the cognitive
status of patients. This approach not only improved phys-
ical performance but also positively influenced the overall
psycho-emotional well-being and social activity. Consider-
ation of cognitive impairment in treatment planning allows
creating a more effective model for managing patients with
Parkinson’s disease that meets the principles of person-
alised medicine. Thus, the study results confirmed the high
effectiveness of individualised physical therapy adapted to
the cognitive state of patients.

The findings of the present study confirmed that the
adaptation of physical therapy programmes to the cogni-
tive status of patients with Parkinson’s disease can mark-
edly improve functional performance and quality of life.
These data are consistent with the findings presented by
G. Abbruzzese et al. [20], who proved the effectiveness
of using cognitive-oriented strategies in physical rehabil-
itation, particularly through the involvement of executive
functions during motor learning. This approach contribut-
ed to the improvement of both motor and cognitive func-
tions. I. Litvan et al. [21] also emphasised the significance
of integrating cognitive tasks into the process of physical
therapy in Parkinson’s disease. The researchers noted that
patients who took part in multicomponent rehabilitation
programmes showed improvements not only in motor ac-
tivity but also in cognitive domains such as attention and
memory. The findings of the present study confirmed these
findings: patients in the intervention group who performed

cognitive exercises during motor activity showed greater
scores on the MoCA tests compared to the control group
receiving standard therapy.

M. Avenali et al. [22] obtained comparable findings,
focusing on the long-term effectiveness of physical therapy
in patients with PD who have mild cognitive deficits. During
the six-month follow-up period, statistically significant
improvements in attention, information processing speed,
and spatial orientation were recorded. Thus, physical
interventions may have a preventive function against
further cognitive deterioration. This is consistent with the
current data on improvements in attention and orientation
in the experimental group. According to a review by
E da Silva et al. [23], the most pronounced cognitive im-
provement in PD is observed when using combined aero-
bic and cognitive programmes. The researchers emphasised
that the most efficacious protocols include tasks for atten-
tion, memory, and flexibility of thinking, which confirms
the effectiveness of the multicomponent rehabilitation em-
ployed in the present study.

The current study demonstrated a significant im-
provement in balance, gait stability, and overall quality
of life in the experimental group. D. Ferrazzoli et al. [24]
obtained analogous findings, investigating the effect of
multisensory stimulation in combination with motor
training on patients with PD. The researchers noted that
the combination of physical and cognitive activity has a
synergistic effect, which is manifested in more pronounced
functional improvements.

In their review, Z. Li et al. [25] confirmed that dual-task
training markedly improves gait quality, balancem and
cognitive performance, emphasising the role of these pro-
grammes in increasing functional autonomy. The research-
ers noted that reducing the cognitive load during gait con-
tributes to more effective postural control. In this context, it
is recommended to adapt training to the individual motor
and cognitive characteristics of the patient. H. GafSner et
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al. [26] showed that even conventional physiotherapy and
treadmill training improve dual-task walking ability, but ac-
cording to the present study, supplementing the programme
with cognitive modules enhances this effect. Notably, in both
studies, the researchers concluded that without the cognitive
element, improvements may be limited in time.

In contrast to conventional physical therapy, which is
mainly focused on overcoming motor symptoms, modern
approaches — both in the present study and in A. Petrelli et
al. [27] - have demonstrated the benefits of integrating
cognitive components. The researchers noted that a decrease
in cognitive reserve can negatively affect the effectiveness of
rehabilitation, and therefore individualising programmes
based on the cognitive profile is a key success factor. The
present study confirmed this hypothesis: patients with
severe cognitive impairment who underwent an adapted
programme showed marked improvement in both motor
and cognitive areas.

Thus, the findings are in line with current trends in reha-
bilitation medicine and confirm the findings of earlier stud-
ies. At the same time, in contrast to a series of studies where
cognitive exercises were considered as an auxiliary element,
in the modified programme they became an integral part
of therapy, which probably provided a more stable clinical
effect. This suggests the feasibility of introducing such pro-
grammes into clinical practice to improve the quality of life
of patients and optimise rehabilitation outcomes.

Conclusions

The evaluation of the effectiveness of a modified physical
therapy programme adapted to the cognitive status of pa-
tients with Parkinson’s disease showed that the use of an
individualised programme that included cognitive compo-
nents enabled a substantial improvement in the physical
condition of patients, a reduction in cognitive deficit, and
an increase in their quality of life. The findings revealed
that patients who took part in the modified programme
showed a more pronounced improvement in all key indi-
cators compared to the control group. Specifically, an im-
provement in motor function (reduced UPDRS III scores)
was observed, as well as reduced TUG test time, improved
BBS scores, a pronounced increase in quality-of-life do-
mains (SF-36), and a decrease in symptom severity accord-
ing to the PDQ-39 questionnaire. Additionally, patients in
the experimental group showed an improvement in cog-
nitive function, which further emphasises the compre-
hensive therapeutic effect of the adapted programme. The
study found that the integration of cognitive components
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AHoTauis. XBopoba [TapkiHcOHa € XPOHIYHMM IPOrPeCyIOUNM 3aXBOPIOBAHHAM, 1[0 CYIPOBOPKYETHCA PYXOBUMMI Ta
KOTHITYBHUMM IIOPYIICHHAMY, AKi 3HAYHO YCKJIAJHIOIOTH IIpoliec peabiliTalil Ta 3HIKYIOTh AKICTb XUTTA Halli€HTiB.
Meto10 jaHOTrO JOCTiKeHHA Oy1o ouiHnTy epeKTUBHICTb MOopVdikoBaHOi mporpaMu ¢isudyHol Tepallil, afanToBaHoi 3
ypaxyBaHHAM KOTHITMBHOTO CTaTyCy XBOPUX. Y HOC/TiKeHH] B35 yyacTb 10 nanienris, Aki Oynu posnopineHi Ha aBi
piBHI Ipymm: OCHOBHY (n =5), 110 IIPOXOAVIA aJAlTOBAHY IIPOrPaMy 3 MY/IbTUCEHCOPHOKI CTUMYIIALI€I0, KOTHITYBHO-
MOTOPHUMM BIIpaBaMy Ta yIOBUIPHEHMM HAaBYaHHAM, i KOHTPOIbHY (n =5), AKa OTPUMYyBajla CTaHAAPTHY (Qi3NIHY
teparmito. I 06’exTnBHOI oninkm BukopucroByBam Tectu: Timed Up and Go (TUG), UPDRS (moropHa 4yacTnHa),
Berg Balance Scale (BBS), PDQ-39 ta SF-36. Y pe3y/nbTaTi malieHT OCHOBHOI I'PYIIM IIPOAEMOHCTPYBaIU HO3UTUBHY
IMHaMiKy 3a BciMa nokasHUKaMu. 30KpeMa, dac y Tecti TUG smenmmBcea 3 16,8 £0,7 ¢ go 13,2+ 0,5 ¢, 6an 3a UPDRS
3HU3MBCA 3 42,5+ 2,1 no 35,4+ 1,9, mokasHuku piBHOBaru 3a BBS 3pocimu 3 38,5+ 1,5 1o 41,8 + 1,3, a iHfieKc AKOCTi KUTTA
3a PDQ-39 nokpamusca 3 59,3 + 3,4 % 10 48,7 + 3,1 %. OTpuMaHi pe3ynpTaTi CBil4aTh PO JOLINMbHICTD iHAMBiyaisanii
peabiniTaniiiHyx mporpaM i3 BpaxyBaHHAM KOTHITMBHOro Ipodinio manieHtis. [loaBaHHA KOTHITMBHUX 3aBJaHb JIO
¢isnuHOI Tepamii He uIIe IOKpallye MOTOPHI PYHKIIiL, a I CIIpyisie 3HMKEHHIO KOTHITMBHOTO IeillUTy Ta Mi/{BUIEHHIO
3arajibHOl SIKOCTi >KUTTS. [IpakTM4Ha I[{HHICTh HOCTIPKEHHS MOJISATa€ B MOXK/IMBOCTI BIPOBa/PKEHHS MOAMQIKOBaHOI
nporpamy (isuyHOi Tepamil B KIHIYHY IPaKTHKY, 30KpeMa NI MYIbTUAMCHMIUTIHAPHMX KOMaHJ, IO IIPaLolTh Y
cdepi Hettpopeabinitanii, GpisuuHNX TepareBTiB, peabimiTonOriB Ta AiKapiB-HEBPOIOTiB. 3aPOIIOHOBAHMIT HiXi/ MOXKe
cTaTyt epeKTUBHYIM IHCTPYMEHTOM JIA NifiBUIeHHA QYHKIIOHaTbHOI He3aIeXKHOCT arieHTiB 3 xBopo6oro ITapkincona

Knto4voBi cnoea: peabiniTaris; AKiCTb )KUTTSA; MY/IbTUCEHCOPHA CTUMYJ/LALS; MOTOPHI CUMIITOMY; HOMOTOPHI CUMIITOMI;
KOTHITYBHA IUCPYHKIIiA
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