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SHORT COMMUNICATION
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PARKINSON’S DISEASE PATIENTS
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Objective: To evaluate the satisfaction, effective-
ness, and usability of a telerehabilitation programme
for Parkinson'’s disease (PD) patients.

Design: Prospective cohort study.
Subjects/Patients: PD patients based on the diag-
nostic criteria for clinically established or probable
PD published by the International Parkinson and
Movement Disorder Society.

Methods: The telerehabilitation was conducted twice
a week via a Zoom meeting platform, using pre-
recorded rehabilitation contents shared during the
sessions. In this study we administered several ques-
tionnaires, i.e., a self-report questionnaire on the
effectiveness of telerehabilitation, the Parkinson’s
Disease Questionnaire-39 (PDQ-39), and the Tele-
health Usability Questionnaire (TUQ), in order to eva-
luate the satisfaction, effectiveness, and usability of
our telerehabilitation programme.

Results: Fifty-six PD patients were included in the
analysis. After 6 months, 91.1% expressed satis-
faction with the telerehabilitation and 91.9% repor-
ted telerehabilitation had helped them develop an
exercise routine, but the PDQ-39 showed no signi-
ficant improvement in quality of life. The TUQ sho-
wed higher scores for Usefulness (76.1%), Ease
of Use and Learnability (73.5%), Interface Quality
(75.4%), and Satisfaction and Future Use (82.2%).
Conclusion: Satisfaction with telerehabilitation was
high, particularly with regard to positive effects on
emotional well-being. Telerehabilitation usability
was also found to be high.
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arkinson’s disease (PD) is a movement disorder
mainly characterized by bradykinesia, rigidity,
tremor, postural instability, and gait disturbance. In
recent years, the number of patients diagnosed with

/LAY ABSTRACT )

Due to the global outbreak of the coronavirus disease
in 2019, many Parkinson’s disease patients were una-
ble to visit rehabilitation centres and expressed a need
for rehabilitation that could be done at home. While
face-to-face medical care and rehabilitation were
constrained, telemedicine through the internet expe-
rienced rapid growth and development. Therefore, we
launched a telerehabilitation programme that enabled
patients to engage in rehabilitation at home via the
internet using a personal computer or a cellular pho-
ne. After 6 months of telerehabilitation, most patients
expressed satisfaction with the telerehabilitation and
reported telerehabilitation had helped them develop
an exercise routine. Also, they recognized the posi-
tive impact on their emotional well-being and reported
that engaging in telerehabilitation together with other
patients suffering from the same illness was a positive
experience. They realized high usability, because the
access was easy, and no hospital visit was required.
Telerehabilitation may be a new treatment option for
\_Parkinson’s disease patients. J

PD has been increasing each year, making it extremely
important to consider optimal treatment strategies.
Treatment should be an appropriate combination of
various medications, device-aided therapy, and reha-
bilitation. Rehabilitation plays an essential role in the
treatment of PD patients across all disease stages (1).
Rehabilitation has been reported to be effective even
for axial symptoms such as dysphagia, hypophonia,
postural instability, and freezing of gait, which often
exhibit limited responsiveness to pharmacological
interventions (2, 3). Moreover, the effectiveness of re-
habilitation extends beyond temporary improvement of
symptoms, providing long-term benefits (4). Notably,
rehabilitation has demonstrated potential in reducing
medication dosages (5) and mortality (6).

However, due to the global outbreak of coronavirus
disease in 2019 (COVID-19), people have increasingly
avoided contact and reduced their opportunities to go
out. In a previous study, we investigated the impact of
the COVID-19 pandemic on the lives of PD patients
(7). The findings revealed that many respondents were
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unable to visit rehabilitation centres and expressed a
need for rehabilitation that could be done at home.
While face-to-face medical care and rehabilitation
were constrained during the COVID-19 epidemic,
telemedicine through the internet experienced rapid
growth and development. The effectiveness of remote
rehabilitation has been shown to be comparable to that
of in-person rehabilitation (8).

In April 2022, we launched a telerehabilitation
programme that enabled patients to engage in reha-
bilitation at home via the internet using a personal
computer or a cellular phone. Although some studies
have reported the usefulness of telerehabilitation for
PD patients (9, 10), there are still few reports on the
effectiveness and usability of large-scale and long-term
telerehabilitation. Furthermore, there have been no re-
ports evaluating the usefulness of telerehabilitation for
PD patients using a specialized questionnaire called the
Telehealth Usability Questionnaire (TUQ) (11). The
TUQ was developed to examine the usability of tele-
health implementation and services. In this study we
administered several questionnaires, i.e., a self-report
questionnaire on the effectiveness of telerehabilitation,
the Parkinson’s Disease Questionnaire-39 (PDQ-39),
and the TUQ, in order to evaluate the satisfaction,
effectiveness and usability of our telerehabilitation
programme.

METHODS

Participants

All participants were PD patients attending an outpatient clinic
at Keio University Hospital or Shonan Keiiku Hospital, and
had been diagnosed with PD based on the diagnostic criteria
for clinically established or probable PD published by the
International Parkinson and Movement Disorder Society (12).
Written consent was obtained from each patient after approval
by the Ethics Committee of Shonan Keiiku Hospital (#021-024).

Telerehabilitation

Rehabilitation sessions were conducted twice a week at 17.00 h
on Tuesdays and Thursdays, with each session lasting 40 min.
The telerchabilitation programme utilized the Zoom meeting
platform (Fig. S1), incorporating pre-recorded rehabilitation
contents shared during the sessions. The rehabilitation regimen
was primarily centred on chair-based physiotherapy, accompa-
nied by additional training programmes targeting articulation,
swallowing, and cognitive functions (Tables SI and SII). The
content of the rehabilitation was revised appropriately every
2 weeks. During online sessions, patients participated while
keeping their camera on, allowing the physiotherapist to provide
real-time voice instructions and guidance on their movements.
To ensure safe and effective rehabilitation, we ensured that the
patient was in an ON state at the start of telerehabilitation. The
initial 20 min of each 40-min session were devoted to rehabili-
tation exercises, followed by a break during which the physio-
therapist provided advice on managing life with PD. At the end
of the session, the attending physician gave a concise lecture
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covering various aspects of PD, encompassing medications,
rehabilitation, nutrition, motor and non-motor symptoms, and
so on. Technical support on how to operate the telerehabilita-
tion programme was provided in person or by e-mail, but no
free hardware or software was provided, nor was any financial
assistance given. Also, all telerehabilitation programmes were
also offered free of charge.

Survey

At the beginning of the telerchabilitation, we collected the
patient’s background information including age, body mass
index (BMI), disease duration, Hoechn and Yahr (HY) stage,
presence of comorbidities, and other relevant factors. Ad-
ditionally, the PDQ-39 was employed to assess quality of life
(QOL). Moreover, following a study conducted by Politis
et al. (13), patients were asked to select and rank their top 3
most bothersome symptoms from a list of both motor and non-
motor symptoms. A total score was then calculated according
to their ranking, with the most troublesome symptom assigned
3 points, the second most troublesome symptom 2 points, and
the third most troublesome symptom 1 point. After 6 months of
the telerehabilitation programme, we administered a self-report
questionnaire that we created to evaluate the satisfaction and
effectiveness of telerehabilitation. To assess its effectiveness, a
list of activities of daily living (ADL), based on 10 items from
the Barthel Index, and instrumental activities of daily living
(IADL), based on 8 items from the Lawton scale, was prepared.
Patients were asked whether they were aware of any improve-
ment, with multiple responses allowed. The PDQ-39 was also
re-administered to investigate any changes in the patients’ QOL.
Finally, the usability of telehealth was evaluated through the
TUQ, which was developed in 2016 to evaluate the usability
of telehealth implementation and services. The TUQ consists
of 21 items and 6 components: Usefulness, Ease of Use and
Learnability, Interface Quality, Interaction Quality, Reliability,
and Satisfaction. The patients were asked to respond to each
item on a 5-step Likert scale, and the ratio of the sum of scores
for each component to its total possible score was calculated.

Statistical analysis

For statistical analysis, SPSS 29 was employed (IBM Corp,
Armonk, NY, USA). Because the Shapiro—Wilk test revealed
a lack of conformity to a normal distribution, a Wilcoxon
signed-rank test was employed to compare the results between
baseline and 6 months. Additionally, the Mann—Whitney U
test and Pearson’s x?test were used to analyse the results of
the PDQ-39. Values of p<0.05 were considered to indicate
statistical significance. The relationship between the amount of
change in the PDQ-39 and TUQ was analysed by Spearman’s
rank correlation coefficient. Also, the effect between whether
or not the PDQ, ADL, or IADL has improved and TUQ was
performed by Wilcoxon signed-rank test.

RESULTS

Out of 63 patients who gave consent to participate in
this study, 50 patients attended telerehabilitation every
time for 6 months. For 6 patients who participated less
frequently, the reasons were as follows: 2 patients re-
ported that conflicts with their welfare schedules made
participation difficult, 1 patient frequently forgot to
participate unintentionally, 1 patient had delays in par-
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Table I. Clinical characteristics of Parkinson’s disease (PD) patients
at baseline
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Table I1. Ranking of the 10 most bothersome Parkinson’s disease-
related symptoms at baseline

Characteristics Values

Gender (male/female) 31/25
Age (years old) 73.8+5.5 (57-90)
Body mass index (kg/m?) 21.9+3.0 (16.2-29.6)

Hoehn and Yahr stage 2.3+1.0 (1-4)
Disease duration (years) 6.0+6.8 (0-42)
No change of anti-PD dosage during 6 months (%) 78.6%

ticipation due to the time required from consent to the
start of participation, 1 patient was unable to continue
participating due to computer malfunctions during the
study period, and 1 patient faced complication with
online access. Four patients never participated in the
telerehabilitation, and 3 were hospitalized for reasons
unrelated to PD during the study period, which made
it challenging for them to complete the questionnaire
after 6 months. As a result, these 7 patients were ex-
cluded, leaving 56 patients for the analysis. The demo-
graphic and clinical characteristics of the 56 patients
(mean age 73.8+5.5 years, disease duration 6.0+6.8
years, and HY stage 2.3+1.0) are given in Table I.
Throughout the study period, patients had no restric-
tions on medication changes; however, the majority
(78.6%) maintained their drug dosages. At study on-
set, the most common troublesome symptoms among
patients were postural abnormality, bradykinesia, and
tremor (Table II). Among non-motor symptoms, consti-
pation and frequent urination were frequent symptoms
that troubled patients. Thirty-seven patients (66.1%)
were aware of a decrease in physical activity during
the COVID-19 pandemic and, among these, 91.9% re-
sponded that telerehabilitation helped them to develop
an exercise routine after 6 months of participation (Ta-
ble II1). 91.1% of patients expressed satisfaction with
the telerehabilitation programme; 50.0% of patients
reported beneficial effects on their limb movement,
while an even larger proportion, 71.4%, recognized
the positive impact on their emotional well-being.
Additionally, 73.2% reported that engaging in tele-
rehabilitation together with other patients suffering
from the same illness was a positive experience. Only
19.6% of participants felt that telerehabilitation helped
to prevent an increase in medication, and just 19.6%
reported that telerehabilitation had a positive impact

First Second Third
Total choice choice choice
Rank Symptoms score (%) (%) (%)
1 Postural abnormality 47 19.6 7.1 10.7
2 Bradykinesia 46 17.9 7.1 14.3
3 Tremor 34 17.9 1.8 3.6
4 Constipation 30 10.7 7.1 7.1
5 Postural instability 26 3.6 14.3 7.1
6 Gait disturbance 20 1.8 12.5 5.4
7 Frequent urination 18 1.8 10.7 5.4
8 Freezing of gait 18 7.1 5.4 0.0
9 Fatigue 17 7.1 1.8 5.4
10 Rigidity 15 1.8 7.1 7.1

on patients’ participation in social activities. Approx-
imately half of the patients experienced improvements
in ADL and IADL after 6 months (Table SIII). Among
the subdomains, the most prominent improvement was
observed in the domain of gait mobility.

In a comparison between the baseline and 6-month
administrations of the PDQ-39, a significant increase
was evident in the total score. No statistically signi-
ficant differences were detected in the subdomains,
although the scores tended to be higher after 6 months
(Table I'V). Although the PDQ-39 score showed signi-
ficant worsening in the total group of 56 patients, 19
out of 56 patients showed improvement of 1 or more
points on the PDQ-39. In order to explore the possible
effectiveness of telerchabilitation, we chose to take
a closer look at the results of these 19 patients. For
these patients, improvements were prominent in the
subdomains of Mobility, Activities of Daily Living,
Stigmatization, Social Support, and Body Discomfort
(Table V).

Regarding the TUQ, higher scores were obtained
for Usefulness (76.1%), Ease of Use and Learnability
(73.5%), Interface Quality (75.4%), and Satisfaction
and Future Use (82.2%) (Table VI). However, scores
for Interaction Quality and Reliability were slightly
lower (67.6% and 66.1%, respectively).

Although the relationship between changes in PDQ-
39 and each component of the TUQ was investigated,
no significant correlations were found. Additionally,
when PDQ-39 scores were divided into 2 groups —
those with improvement and those with worsening
— and compared with TUQ scores, no significant dif-

Table III. Results of a self-report questionnaire on the effectiveness of telerehabilitation

Question Yes (%) No (%) Neither (%)
The coronavirus disease 2019 pandemic has decreased my physical activity 66.1 26.8 7.1
Telerehabilitation helped me to develop an exercise routine (n=37) 91.9 2.7 5.4

I am satisfied with the telerehabilitation 91.1 0 8.9
Telerehabilitation has a positive influence on my limb movement 50.0 1.8 48.2
Telerehabilitation has positive effects on my emotions 71.4 0.0 28.6
Telerehabilitation helps me avoid increases in medication dosage 19.6 25.0 55.4
Telerehabilitation had a positive impact on patients’ participation in social activities 19.6 3.6 76.8

It is good to having engaged in telerehabilitation together with patients suffering from the same illness 73.2 1.8 25.0
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Table IV. Changes in Parkinson’s Disease Questionnaire-39
(PDQ-39) scores between baseline and 6 months (n=56)
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Table VI. Satisfaction with telerehabilitation as evaluated by the
Telehealth Usability Questionnaire

PDQ-39 Baseline After 6 months  p-value Components Ratio of each item to total score (%)
Total 35.1+19.7 38.7+21.1 0.039* Usefulness 76.1

Mobility 12.8+10.1 13.9+9.5 0.19 Ease of Use and Learnability 73.5

Activities of Daily Living 5.3+4.7 6.0+4.6 0.15 Interface Quality 75.4

Emotional Well-being 5.6+4.4 5.7+4.3 0.71 Interaction Quality 67.6

Stigmatization 2.7+2.1 2.8+2.4 0.60 Reliability 66.1

Social Support 1.1+1.4 1.1+1.6 0.89 Satisfaction and Future Use 82.2

Cognition 4.0+2.8 4.8+3.3 0.036*

Communication 1.2+1.8 1.6+2.3 0.13

Body Discomfort 2.4+2.4 2.8+2.7 0.19

*p <0.05 by Wilcoxon signed-rank test.

ferences were observed. However, when TUQ scores
were compared based on improvement in ADL, the
group reporting improvement in ADL rated all TUQ
components as more favourable than the group without
improvement in ADL, with significant differences
noted in Usefulness, Interface Quality, Reliability,
Satisfaction, and Future Use (Table VII). Similarly, in
the comparison of TUQ scores with and without im-
provement in IADL, all components were rated more
favourably in the group with improvement of IADL,
but only Usefulness showed a significant difference
(Table VIII).

DISCUSSION

Telerehabilitation may have the potential to improve
emotional well-being through physical activity. Ad-
ditionally, many participants have reported positive
experiences when participating in telerehabilitation
together with other patients with the same disease,
which could potentially have contributed to a reduc-
tion in feelings of loneliness and an improvement in
emotional well-being in this study. Social isolation
can lead to a negative spiral by triggering a decrease
in physical activity and an exacerbation of stress,
which in turn can contribute to the worsening of both
motor and non-motor symptoms. In recent years, the
COVID-19 epidemic has exacerbated this negative
spiral. (14). In this study as well, 70% of the patients
were aware that their physical activity had decreased

Table V. Changes in Parkinson’s Disease Questionnaire-39 (PDQ-
39) scores between baseline and 6 months in the group showing
improvement of 1 or more points on the Parkinson’s Disease
Questionnaire-39 (n=19)

during the COVID-19 pandemic. The majority of
them reported that telerchabilitation had contributed
to their acquisition of exercise habits, and we presume
that this helped them to escape the negative spiral
associated with social isolation. After events such as
the COVID-19 pandemic come to an end, face-to-face
rehabilitation is preferable in many ways (e.g., real in-
person social interactions, the presence of therapists).
On the other hand, we believe that telerehabilitation
can be beneficial for patients with severe symptoms
who have difficulty going to medical facilities or for
those living far from such facilities. We have also found
that many patients feel mental benefits from being in
the company of others with the same illness, and we
believe that telerchabilitation may be beneficial for
their mental health. We believe that telerchabilitation
can be one of the methods for providing rehabilita-
tion, alongside in-person rehabilitation and in-home
rehabilitation.

In our study, the satisfaction rate with telerchabilita-
tion was very high at 91.1%. Across all 56 patients, the
PDQ-39 score significantly worsened over 6 months
(»=0.04) (see Table IV). Despite these results, it is
interesting that patients’ satisfaction with telerehabili-
tation remained high. According to the responses to the
self-administered questionnaire we created (see Table
I11), a high percentage of respondents reported positive
effects on their emotions and favourable feelings for
participating in telerehabilitation together with others
suffering from the same illness. Therefore, we spe-
culate that positive effects on emotional well-being
and the reduction of loneliness contributed to high
satisfaction with the telerehabilitation programme.
Additionally, various attempts were made to ensure
that PD patients continued to participate without ex-

Table VII. Relationship between improvement in activities of daily

PDQ-39 Baseline After 6 months  p-value living (ADL) and usability

Total 44.8+21.0 34.6+17.8 <0.001%* Improvement in ADL

Mobility 17.4+10.9 14.5+9.1 0.008* o ~ N ~

Activities of Daily Living ~ 7.2+5.2 5.2+4.2 0.021% Components of TUQ Yes (%) (1=32) No (%) (n=24) p-value
Emotional Well-being 6.7+5.4 4.9+3.7 0.097 Usefulness 81.7+12.4 68.6+15.0 0.002
Stigmatization 3.4+2.4 2.2+2.0 0.032* Ease of Use & Learnability 76.9+16.8 68.9+22.3 0.2
Social Support 1.5+1.7 0.7+1.0 0.028* Interface Quality 80.0+12.2 69.4+15.9 0.01
Cognition 4.2+3.1 3.6+2.2 0.23 Interaction Quality 70.3+14.9 64.0+13.5 0.2
Communication 1.2+1.8 1.2+1.7 0.86 Reliability 71.0+15.7 59.4+14.6 0.006
Body Discomfort 3.2+2.3 2.3+2.6 0.027* Satisfaction and Future Use 85.5+12.1 77.9+12.7 0.03

*p <0.05 by Wilcoxon signed-rank test.

TUQ: Telehealth Usability Questionnaire.
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Table VIII. Relationship between improvement in instrumental
activities of daily living (IADL) and usability

Improvement in IADL

Yes (%) (n=22) No (%) (n=34) p-value

Components of TUQ

Usefulness 83.0+11.8 71.6+£15.2 0.007
Ease of Use & Learnability 77.0+18.0 71.2+20.4 0.3
Interface Quality 79.5+13.7 72.8+15.0 0.1
Interaction Quality 69.1+13.8 66.6+15.2 0.6
Reliability 68.5+15.0 64.5+16.9 0.4
Satisfaction and Future Use 84.8+12.5 80.6+12.9 0.3

TUQ: Telehealth Usability Questionnaire.

periencing monotony. First, we changed the rehabili-
tation content appropriately every 2 weeks. Second,
the attending physician always participated. Third,
all content was provided free of charge to patients.
Fourth, the physiotherapists and attending physicians
delivered mini-lectures encompassing a diverse array
of topics, ranging from practical strategies for daily
life and basic knowledge concerning PD to the most
recent advancements in treatments. We believe that
these attempts and the opportunity to connect with
others facing the same disease played a pivotal role in
fostering a notable level of patient satisfaction.

Regarding ADL/IADL, approximately half of the
patients perceived improvement, particularly in gait
mobility, despite the fact that the exercises were
performed while seated. Even through telerehabilita-
tion, it was suggested that automatic range of motion
training and trunk muscle strength training may po-
tentially contribute to the improvement of ADL and
gait function in some patients. The baseline survey
revealed that the most troublesome symptom among
participating PD patients was postural abnormalities.
Therefore, it is believed that in order to improve ADL
and IADL, it is necessary to conduct more rehabilita-
tion programmes with a focus on addressing postural
abnormalities.

Although some previous reports have demonstra-
ted improvement in QOL (8, 15), unfortunately, a
significant worsening of the PD(Q-39 total score was
observed between baseline and 6 months later in this
study (see Table IV). Nineteen out of 56 patients sho-
wed an improvement of at least 1 point on PDQ-39,
while 37 patients experienced no change or worsening.
One possible reason for this discrepancy is that the
inclusion criteria in this study were not rigorous, with
inclusion of PD patients across all disease stages and
with varying degrees of severity ranging from mild to
severe. In contrast, previous studies were conducted
on younger patients with an average age of 60 years
for shorter duration of rehabilitation and with a more
intensive approach compared with our study (8, 15). In
addition, some patients experienced a notable decline
in their QOL due to worsening comorbidities, such
as lumbar spinal canal stenosis and severe autonomic
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dysfunction. Although a small number of people, 19
patients who reported improvement in their QOL
exhibited a trend towards enhancements across many
subdomains in the PDQ-39 (see Table V). This trend
aligns with findings from previous reports (15), which
suggests that telerchabilitation could potentially con-
tribute to an improved quality of life, while factoring
out the effects of comorbidities and ageing.

In our study, the specialized questionnaire called
the TUQ was employed for evaluating the usability of
telehealth implementation and services. PD patients ex-
pressed substantial satisfaction in terms of Usefulness
and Ease of Use and Learnability, because access was
easy and no hospital visit was required. In our present
study, upon initiating internet-based rehabilitation for
elderly patients, there was a technical problem with the
initial settings. To overcome this issue, many partici-
pants received help from their spouses and children,
while others received support from the rehabilitation
staff. Interaction Quality and Reliability were limited,
because only 1 physical therapist provided instruction
to a group of PD patients, although the physical thera-
pist provided guidance to patients as much as possible.

Limitations

Several remaining limitations to our study should be
noted. First, patient-reported outcomes were obtained
only from patients participating in telerehabilitation.
Second, an intention-to-treat analysis would be most
desirable; however, 7 out of 63 patients were excluded
from the analysis. Three patients were hospitalized for
reasons unrelated to PD and 4 patients never partici-
pated in the telerehabilitation. Third, telerchabilitation
was offered only to patients with available hardware
and software, and this may have affected satisfaction.
Fourth, there were no comparative data for in-person
rehabilitation. Fifth, we were unable to observe chan-
ges in motor symptoms as measured by the MDS-
Unified Parkinson’s Disease Rating Scale Part III, or
to investigate details on mood. Sixth, the reason for
this is that 7 of the 63 students (the 3 who required
hospitalization and the 4 who never participated during
the study) dropped out during the course of the study.
Seventh, as only 56 patients were enrolled, and the
follow-up period was only 6 months, the impact of
extensive and long-term telerchabilitation needs to be
investigated in detail in the future.

Conclusion

Satisfaction with telerehabilitation was notably high in
our patients with PD, especially in terms of its positive
effects on emotional well-being. The usability of te-
lerehabilitation was also found to be high. We cannot
have conclusive remarks about the effectiveness.

J Rehabil Med 57, 2025


http://www.medicaljournals.se/jrm

JRM

JRM

JRM

S. Okusa et al. "Telerehabilitation for Parkinson’s disease patients”

The authors have no conflict of interest to declare.

REFERENCES

. Okun MS. Management of Parkinson disease in 2017:

personalized approaches for patient-specific needs.
JAMA 2017; 318: 791-792. https://doi.org/10.1001/
jama.2017.7914

. Tomlinson CL, Patel S, Meek C, Herd CP, Clarke CE, Stowe

R, et al. Physiotherapy versus placebo or no intervention
in Parkinson’s disease. Cochrane Database Syst Rev 2013;
2013: Cd002817. https://doi.org/10.1002/14651858.
CD002817.pub4

. Constantinescu G, Theodoros D, Russell T, Ward E, Wil-

son S, Wootton R. Treating disordered speech and voice
in Parkinson’s disease online: a randomized controlled
non-inferiority trial. Int J Lang Commun Disord 2011; 46:
1-16. https://doi.org/10.3109/13682822.2010.484848

. Tsukita K, Sakamaki-Tsukita H, Takahashi R. Long-

term effect of regular physical activity and exercise
habits in patients with early Parkinson disease. Neuro-
logy 2022; 98: e859-e871. https://doi.org/10.1212/
WNL.0000000000013218

. Frazzitta G, Maestri R, Bertotti G, Riboldazzi G, Boveri N,

Perini M, et al. Intensive rehabilitation treatment in early
Parkinson’s disease: a randomized pilot study with a 2-year
follow-up. Neurorehabil Neural Repair 2015; 29: 123-131.
https://doi.org/10.1177/1545968314542981

. Yoon SY, Suh JH, Yang SN, Han K, Kim YW. Association

of physical activity, including amount and maintenance,
with all-cause mortality in Parkinson disease. JAMA Neu-
rology 2021; 78: 1446-1453. https://doi.org/10.1001/
jamaneurol.2021.3926

. Tezuka T, Osada T, Terayama Y, Kubota M, Okusa S, Shii-

hashi G, et al. [The questionnaire survey regarding the
impact of COVID-19 pandemic on Parkinson’s disease
patients]. Rinsho Shinkeigaku 2022; 62: 8-14 [in Japa-
nese]. https://doi.org/10.5692/clinicalneurol.cn-001663

p. 6 of 6

8. Gandolfi M, Geroin C, Dimitrova E, Boldrini P, Waldner

A, Bonadiman S, et al. Virtual reality telerehabilita-
tion for postural instability in Parkinson’s disease: a
multicenter, single-blind, randomized, controlled trial.
Biomed Res Int 2017; 2017: 7962826. https://doi.
org/10.1155/2017/7962826

9. Vellata C, Belli S, Balsamo F, Giordano A, Colombo R,

10.

11.

12.

13.

14.

15.

Maggioni G. Effectiveness of telerehabilitation on motor
impairments, non-motor symptoms and compliance in
patients with Parkinson’s disease: a systematic review.
Front Neurol 2021; 12: 627999. https://doi.org/10.3389/
fneur.2021.627999

Bianchini E, Onelli C, Morabito C, Alborghetti M, Rinaldi D,
Anibaldi P, et al. Feasibility, safety, and effectiveness of
telerehabilitation in mild-to-moderate Parkinson’s disease.
Front Neurol 2022; 13: 909197. https://doi.org/10.3389/
fneur.2022.909197

Parmanto B, Lewis AN Jr, Graham KM, Bertolet MH. Deve-
lopment of the Telehealth Usability Questionnaire (TUQ).
Int J Telerehabil 2016; 8: 3-10. https://doi.org/10.5195/
ijt.2016.6196

Postuma RB, Berg D, Stern M, Poewe W, Olanow CW, Oertel
W, et al. MDS clinical diagnostic criteria for Parkinson’s
disease. Mov Disord 2015; 30: 1591-1601. https://doi.
org/10.1002/mds.26424

Politis M, Wu K, Molloy S, P GB, Chaudhuri KR, Piccini P.
Parkinson’s disease symptoms: the patient’s perspec-
tive. Mov Disord 2010; 25: 1646-1651. https://doi.
org/10.1002/mds.23135

Fasano A, Antonini A, Katzenschlager R, Krack P, Odin
P, Evans AH, et al. Management of advanced therapies
in Parkinson’s disease patients in times of humanitarian
crisis: the COVID-19 experience. Mov Disord Clin Pract
2020; 7: 361-372. https://doi.org/10.1002/mdc3.12965
Ekmekyapar Firat Y, Turgay T, Sodan SS, Glnel Karadeniz
P. Effects of LSVT-BIG via telerehabilitation on non-motor
and motor symptoms and quality of life in Parkinson’s
disease. Acta Neurol Belg 2023; 123: 207-214. https://
doi.org/10.1007/s13760-022-02104-x

J Rehabil Med 57, 2025


https://doi.org/10.1001/jama.2017.7914
https://doi.org/10.1001/jama.2017.7914
https://doi.org/10.1002/14651858.CD002817.pub4
https://doi.org/10.1002/14651858.CD002817.pub4
https://doi.org/10.3109/13682822.2010.484848
https://doi.org/10.1212/WNL.0000000000013218
https://doi.org/10.1212/WNL.0000000000013218
https://doi.org/10.1177/1545968314542981
https://doi.org/10.1001/jamaneurol.2021.3926
https://doi.org/10.1001/jamaneurol.2021.3926
https://doi.org/10.5692/clinicalneurol.cn-001663
https://doi.org/10.1155/2017/7962826
https://doi.org/10.1155/2017/7962826
https://doi.org/10.3389/fneur.2021.627999
https://doi.org/10.3389/fneur.2021.627999
https://doi.org/10.3389/fneur.2022.909197
https://doi.org/10.3389/fneur.2022.909197
https://doi.org/10.5195/ijt.2016.6196
https://doi.org/10.5195/ijt.2016.6196
https://doi.org/10.1002/mds.26424
https://doi.org/10.1002/mds.26424
https://doi.org/10.1002/mds.23135
https://doi.org/10.1002/mds.23135
https://doi.org/10.1002/mdc3.12965
https://doi.org/10.1007/s13760-022-02104-x
https://doi.org/10.1007/s13760-022-02104-x
http://www.medicaljournals.se/jrm

