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Abstract

Background: Exercises that involve increasing the speed of movements are beneficial for individuals with Parkinson disease
(PD) and have the potential to reduce bradykinesia. High-speed bodyweight resistance training is accessible and versatile and
can be performed anytime and anywhere, including at home. Furthermore, it isimportant to consider home exercises that enable
treatment continuity and reduce barriers such as transportation difficulties and participation in physical exercise programs.
However, we have not identified any studies that have conducted home-based high-speed bodyweight resistance training in
individuals with PD.

Objective: This protocol aims to investigate the effects of remotely supervised home-based high-speed bodyweight resistance
training in reducing bradykinesiaand improving mobility, muscle power, dynamic balance, and quality of lifein individualswith
PD.

Methods: A randomized controlled trial will be performed with 1:1 alocation, blinded assessments, and an intention-to-treat
analysis. Altogether, 46 individuals with PD, aged =50 years, who have bradykinesia and a sedentary or insufficiently active
lifestyle, will be included. Participants will be randomly assigned to either (1) an experimental group (high-speed bodyweight
resistance training) or (2) a control group (bodyweight intervention; usual speed). Both groups will perform a home-based,
remotely supervised intervention, consisting of 60-minute individual sessions, 3 times per week over 12 weeks, with a trained
physiotherapist. The primary outcome is bradykinesia of the lower limbs. The secondary outcomes are mobility, muscle power,
dynamic balance, and quality of life. The effects of the training will be analyzed from the collected data by using the
intention-to-treat analysis. Between-group differences will be measured by 2-way repeated measures ANOVA, considering the
baseline, posttraining follow-up (primary time point), and 4-week follow-up (secondary time point).

Results: Recruitment was conducted from October 2024 to October 2025 (n=46). Data collection is currently in the follow-up
phase. The results are expected to be analyzed and submitted for publication by May 2026.

Conclusions: The results of this trial will likely provide valuable new information on the effects of remotely supervised
home-based high-speed bodyweight resistance training in reducing bradykinesiaand improving mobility, muscle power, dynamic
balance, and qudlity of life in individuals with PD. If confirmed, these findings may support the feasibility and effectiveness of
an accessible home-based intervention delivered through telerehabilitation, potentially reducing barriers to rehabilitation.

Trial Registration: Clinical Trials.gov NCT06646523; https://clinicaltrials.gov/study/NCT 06646523
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Introduction

Parkinson disease (PD) is a progressive neurodegenerative
disorder that leads to increasing disability over time [1]. One
of these disabilities is related to bradykinesia, which affects
more than 80% of individualswith PD [2]. Bradykinesiarefers
to slowness in the execution of voluntary movements [3] with
a decrement in amplitude or speed as movements continue
(seguence effect) [4].

Bradykinesia affects the mobility of individuals with PD [5,6],
contributing to difficulties in performing activities such as
sitting, getting up from a chair, and walking [6]. Specifically,
Parkinsonian gait is characterized by reduced stride length,
decreased off-ground foot elevation, short stepping and
shuffling, and reduced arm swinging [6]. Bradykinesia also
impacts other outcomes such as muscle power [7], balance [8],
and quality of life[5]. It is considered a problem in the speed
with which individuals can activate muscles [8] and, therefore,
can impact muscle power generation in individuals with PD.
Moreover, bradykinesiais observable in reduced voluntary and
reactive limits of stability [8], which canimpair balancein this
popul ation.

Exercises that involve increasing the speed of movements are
beneficial for individuals with PD and have the potential to
reduce bradykinesia[9-11]. Studies using high-cadence cycling
[9,20] and power training [11] have shown beneficial effects
on bradykinesia in individuals with PD. However, the
methodological quality of these studies has been classified as
moderate [12], and there is not enough evidence currently
avalable to recommend the implementation of these
interventions in this population [12]. Therefore, it is necessary
to conduct further studies with methodological rigor inthefield,
including investigating strategies that are considered feasible
and accessibleto individualswith PD. Both high-speed cycling
[9,10] and muscle power training [11] use specialized
equipment. This limits the access of individuals with PD to
these treatment strategies, as these are costly pieces of
equipment that are often not availablein physiotherapy clinics.

A treatment strategy that involvesincreasing speed and hasthe
potential to improve bradykinesia is high-speed bodyweight
resistance training [13]. Bodyweight training refers to any
exercise that involves using the individual’'s own body mass as
a means of resistance to perform work against gravity and
ground reaction [13]. The main advantages of bodyweight
training include its accessibility and versdtility, as it can be
performed at any time and place, including at home[13]. Studies
that have investigated bodyweight resistancetraining inisolation
in individuals with PD were not found. Considering other
population groups, this training has previously been
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implemented in older individuals [14,15], individuas with
obesity [16], and healthy individuals [17]. However, only 2
studies investigated the effects of high-speed bodyweight and
found benefits on dynamic balance, muscle power, movement
speed, and functional performance in older female individuals
[14,15].

Finaly, it is important to consider home-based exercises to
increase accessibility and viability in individuals' different
social and economic contexts. Home-based exercises, in addition
to enabling the continuity of treatment, reduce barriers such as
transportation difficulties and participation in physical exercise
programs [18]. Studies investigating home-based exercise in
individuals with PD, mainly involving the modality via
telerehabilitation, have already been shown to be safe and
feasible [19-21].

Considering the importance of the speed component in
individuals with PD affected by bradykinesia [2,22], and
findingsfrom previous studiesinvolving this population [9-11],
it is plausible that high-speed bodyweight resistance training
may improve this outcome. Thus, the primary aim of this
randomized controlled trial will be to investigate the effects of
remotely supervised home-based high-speed bodyweight
resistance training in reducing bradykinesiain individual s with
PD. The secondary aim of this study will be to investigate the
effects of remotely supervised home-based high-speed
bodyweight resistance training in improving mobility, muscle
power, dynamic balance, and quality of life in this population.

Methods

Design

A superiority paralel-group randomized controlled trial, 1:1
allocation, blinded assessments, and intention-to-treat analysis,
will be performed in a community-based setting in the city of
Belo Horizonte, Brazil. All participantswill beinformed of the
study procedures and will provide written consent. Participants
will berandomly assigned to the experimental or control group.
Figure 1 shows the schedule of enrollment, interventions, and
assessments [23]. Both groups will undertake intervention
sessions of 60 minutes 3 times per week over 12 weeks [15].
Individual interventions will be performed at home and
supervised remotely by a physiotherapist. Outcome measures
will be collected at the Universidade Federal de Minas Gerais
laboratory at baseline (week 0), after theintervention (week 12;
primary time point), and at the 4-week follow-up (week 16;
secondary time point) by the same examiner (Figure 2). This
protocol has been developed in accordance with the SPIRIT
(Standard Protocol Items. Recommendationsfor Interventional
Trials) guidelines. Thistrial wasregistered at Clinical Trials.gov
(NCT06646523).
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Figure 1. Schedule of enrolment, interventions and assessments.
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Figure 2. Flow diagram of the planned protocol.
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Participants

Individuals will be recruited from the community through
contact with health centers, research groups, university extension
programs, and dissemination on social media. Individualswho
expressinterest in participating will be contacted by a member
of the research team and will be provided with detailed
information about the study objectives, procedures, and
eligibility criteria.

Eligibility will be determined through a 2-step screening process.
Aninitial screening interview will be conducted by telephone
to verify key inclusion and exclusion criteria. Individuals who
meet the preliminary criteria will be invited to attend an
in-person baseline assessment, during which clinical eligibility
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will be confirmed and written informed consent will be obtained
prior to enroliment in the study.

Individuals will be included if they are 50 years or older, have
idiopathic PD diagnosed by aneurologist, are classified between
stages 1 to 3 of the modified Hoehn and Yahr Scale[24], present
bradykinesia identified by items 3.8 and/or 3.14 of the motor
examination of the Movement Disorder Society—sponsored
revision of Unified Parkinson's Disease Rating Scale
(MDS-UPDRS) [25], are taking antiparkinsonian medication
and are medicaly stable, are classified as inactive or
insufficiently active [26], have the ability to walk independently
without assistive devices, and have written medical permission
to participate in the study. Bradykinesia will be established if
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participants score at least 1 point (out of 4) on item 3.8 (leg
agility) and/or item 3.14 (global spontaneity of movement—body
bradykinesia) of the MDS-UPDRS, which are validated
measures of bradykinesia in PD [25]. Physical activity status
will be determined using the Centers for Disease Control and
Prevention classification: individual s reporting no exercise will
be classified as inactive, whereas those performing insufficient
exercise will be classified as insufficiently active [26].

Individualswill beexcluded if they have cognitiveimpairments
as determined by Mini-Mental State Examination cutoff scores
(in points) adjusted for education level (illiterate: 13 points,
elementary and middle school: 18 points; and high school: 26
points) [27]; have neurological, muscul oskeletal, cardiovascular,
or respiratory disordersthat could affect their ability to perform
the tests; have used deep brain stimulation; do not have access
to the internet; and do not have a caregiver or family member
who can assist during the intervention sessions.

Participant Withdrawal

Participants may withdraw from the trial for any reason at any
time. The principal examiner can withdraw participants from
the study for safety purposes. A maximum of 10 consecutive
days of nonperformance of the intervention will be allowed.

Randomization

The randomization sequence will be computer-generated using
a simple randomization method, in which each participant has
an equal probability of being assigned to the experimental or
control group. The sequence will be prepared prior to the start
of the study by a trained research assistant who will not be
involved in the study. The alocation will be maintained in
sequentially numbered, sealed, opaque envelopes and stored in
a locked cabinet and will not be accessible to investigators
responsible for recruitment and assessment. After completion
of the baseline assessment, the training therapist will open the
next envelope in sequence to revea the group allocation.
Eligible participants will be randomly allocated to either the
experimental or control group.

Blinding
Due to the nature of the intervention, blinding of both
participants and the training therapist to group allocation will

not be feasible. However, measures will be implemented to
minimize potential sources of bias. Standardized instructions
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and feedback will be provided to participants in both groups,
and the frequency, duration, and amount of contact with the
training therapist will be equivalent between groups. The
training therapist will not be involved in outcome assessments.
A trained examiner, blinded to group allocation, will collect all
outcome measures, and the independent examiner responsible
for statistical analyses will also remain blinded to group
allocation. Participants will be instructed not to disclose their
group alocation to the trained examiner.

Interventions

Participants will be assigned to either the experimental group
(high-speed bodywei ght resistance training) or the control group
(bodyweight intervention; usual speed). Before the start of the
intervention, participants in both groups will receive a home
visit to ensure that all procedures are properly explained and
learned. During this visit, participants will be given the
necessary equipment for the intervention: a digital blood
pressure device for measuring blood pressure and heart rate
before and after the intervention, and a step that will beused in
one of the exercises. Furthermore, the duration of the exercises
will be recorded. In the experimental group, exercises will be
performed at a high speed, individualized according to each
participant’s functional capacity, and progressing from their
self-selected fast speed toward their maximum safe speed
without compromising movement quality. In the control group,
exercises will be performed at the participant’s usual
self-selected pace, avoiding acceleration. Exercise speed will
be continuously monitored by the principal examiner using a
stopwatch, with immediate verbal feedback provided to ensure
adherence. Cognitive strategies, including verbal feedback,
auditory cues, and visua cues, will be applied as needed to
reinforce the intended cadence and movement amplitude.

Participants in both groups will receive individualized
home-based interventions via telerehabilitation, delivered
through free text messaging and video platforms. Each session
will consist of 5 minutes of warm-up (free active movements
of the trunk and lower limbs), 50 minutes of exercises
specifically targeting the lower limb muscles, and 5 minutes of
cooldown (lower limb muscle stretching and rel axation breathing
exercises) [14,15] and will be conducted in aone-to-oneformat
under real-time supervision of the researcher responsible for
delivering the intervention. Table 1 shows the proposed
interventions for both groups.
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Table 1. Exercises and protocol for both groups. experimental group (high-speed bodyweight resistance training) and control group (bodyweight

intervention; usual speed).

Exercise® Description Protocol
Knee extension Sitting position: extend theknee 3 sets; 10 repetitions aternating the limbs; 30 sto 1 min of rest between sets of the same
by lifting the leg forward limb; maximum speeds for the experimental group and habitual speeds for the control
group determined by the time of 1 set of 10 repetitions.
Kneeflexion Standing position: bend theknee 3 sets; 10 repetitions aternating the limbs; 30 sto 1 min of rest between sets of the same

Heel raise (plantar
flexion)

Hip extension

Hip flexion to 90°

Hip abduction

Trunk extension

Stand up to sit

Stair climbing

Squat

Walking inthe home

(5m)

Stand up and walk
(3-m return)

to 90° by lifting the leg backward

Standing position: plantar flex the
ankle by lifting the heel

Standing position: extend the hip
by lifting the thigh backward

Standing position: flex the hip and
knee to 90° by lifting the thigh
forward

Standing position: abduct the hip
by lifting the leg laterally

Sitting position with the trunk
leaning forward, extend the trunk
backward

Sitting position: stand up and sit
downinachair

Standing position: lift the foot,
step up onto a stair

Standing position: flex the hips
and kneesbilaterally, lowering the

body

Standing position: walk 5mon the
level surface availablein thehome

Sitting position: stand up, walk 3
m, then return, and sit down

limb; maximum speeds for the experimental group and habitual speeds for the control

group determined by the time of one set of 10 repetitions; support from the ULP, if neces-
sary.

3 sets; 10 repetitions alternating the limbs or bilaterally; 30 sto 1 min of rest between sets
of the same limb; maximum speeds for the experimental group and habitual speedsfor the
control group determined by the time of one set of 10 repetitions; support from the UL, if
necessary.

3 sets; 10 repetitions alternating the limbs; 30 sto 1 min of rest between sets of the same
limb; maximum speeds for the experimental group and habitual speeds for the control
group determined by thetime of one set of 10 repetitions; support fromthe UL, if necessary.

3 sets; 10 repetitions aternating the limbs; 30 sto 1 min of rest between sets of the same
limb; maximum speeds for the experimental group and habitual speeds for the control
group determined by thetime of one set of 10 repetitions; support fromthe UL, if necessary.

3 sets; 10 repetitions alternating the limbs; 30 sto 1 min of rest between sets of the same
limb; maximum speeds for the experimental group and habitual speeds for the control
group determined by thetime of one set of 10 repetitions; support fromthe UL, if necessary.

3 sets; 10 repetitions; 30 sto 1 min of rest between sets; maximum speeds for the experi-
mental group and habitual speeds for the control group determined by the time of one set
of 10 repetitions.

3 sets; 10 repetitions; 30 sto 1 min of rest between sets; maximum speeds for the experi-
mental group and habitual speeds for the control group determined by the time of one set
of 10 repetitions; support from the UL, if necessary.

3 sets; 10 repetitions aternating the limbs; 30 sto 1 min of rest between sets of the same
limb; maximum speeds for the experimental group and habitual speeds for the control
group determined by thetime of one set of 10 repetitions; support fromthe UL, if necessary.

3 sets; 10 repetitions; 30 sto 1 min of rest between sets; maximum speeds for the experi-
mental group and habitual speeds for the control group determined by the time of one set
of 10 repetitions; support from the UL, if necessary.

3 sets; 4 repetitions; 30 sto 1 min of rest between sets; maximum speeds for the experimen-
tal group and habitual speeds for the control group determined by the time of one set of 4
repetitions.

3 sets; 4 repetitions; 30 sto 1 min of rest between sets; maximum speeds for the experimen-
tal group and habitual speeds for the control group determined by the time of one set of 4
repetitions.

8 n all exercises, the therapist will ensure the full range of motion.
byL: upper limb.

The experimental intervention will be performed at maximum
speed. During the initial home visit, the speed at which the
participant can perform one set of each exercise at maximum
speed will betimed. Speed-based progression will be determined
every 4 weeks by increasing the number of repetitionsin each
set of exercises performed during subsequent home visits.

The control intervention will be performed at the usual speed.
The same procedures that will be performed to determine the
maximum speed in the experimental group will be used to
determine the usual speed in the control group. There will be
no progression in the speed of performing the exercises.
However, participants in the control group will also receive a
home visit from the principal examiner every 4 weeksto avoid
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bias related to the amount of attention given to participantsin
the experimental group.

Procedures

A trained examiner, who will be blinded to group allocation,
will collect the demographic, anthropometric, and clinical data,
as well as the primary and secondary outcomes. All data will
be collected in person at the Laboratério de Estudos em
Reabilitacdo Neuroldgica do Adulto—NEUROLAB of the
Universidade Federal de Minas Gerais.

Primary Outcome Measure

Bradykinesia of the lower limbs will be measured using item
3.8 (leg agility), assessed bilaterally (right and left), and item
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3.14 (global spontaneity of movement—body bradykinesia) of
the motor examination of the MDS-UPDRS [25]. Each score
ranges from O to 4, with O indicating normal function and 4
indicating severe impairment [25]. The primary bradykinesia
outcomewill be calculated asthe sum of the bilateral scoresfor
item 3.8 and the score for item 3.14, resulting in a composite
score ranging from 0 to 12. Higher scores indicate more severe
bradykinesia[28].

Secondary Outcome M easures

Secondary outcomes will be mobility, muscle power, dynamic
balance, and quality of life. Mobility will be assessed using the
10-meter walk test [29]. This test has adequate measurement
properties and good clinical applicability for the assessment of
individualswith PD [29]. Participantswill beinstructed to walk
at both comfortable and maximal speedsin al4-meter hallway,
and the time taken to cover the central 10 meter will be timed
[29,30]. A digital stopwatch will be used to measure 3 trids at
comfortable and maximal speeds. The average of the 3
measurements will be used for analysis[29].

Muscle power will be assessed using the Five Time Sit to Stand
(FTSTYS) test [31]. This clinical test is easy and quick and
presents adequate reliability to evaluate the functional
performance of individuals with PD [32]. Participants will be
instructed to perform FTSTS repetitions as rapidly as possible
using a chair without armrests and with a standardized height
[31]. Thetest will begin with the participant sitting on the chair
with the upper limbs crossed over the chest and will finish when
the participant sits on the chair after the fifth repetition [31].
The time needed to complete the task will be recorded with a
stopwatch [31]. Only one repetition will be performed after 1
or 2 familiarization attemptswith arest time of 30 to 60 seconds
[31]. FTSTSmean muscle power will be obtained by the product
of FTSTS mean velocity and FTSTS mean force using the
following equation:

Body mass X 0.9 x g X [Height x 0.5 — Chair height]
Five STS time x 0.1

STS mean power =

Dynamic balance will be assessed using the Mini-Balance
Evaluation Systems Test (Mini-BESTest) [33]. The
Mini-BESTest presentsaversion trand ated and cross-culturally
adapted into Brazilian Portuguese, with adegquate measurement
properties (construct validity and test-retest reliability) for
individualswith PD [34]. This test assesses changesin balance
representing 4 domains of dynamic balance: anticipatory
postural adjustments, postural responses, sensory orientation,
and dynamic gait [33,34]. The Mini-BESTest is composed of
14 items, and for each item, the scoresrangefrom Oto 2 [33,34].
A higher score indicates better performance [33,34].

Quality of life will be measured using the Parkinson’s Disease
Questionnaire-39 (PDQ-39) [35]. The PDQ-39 was translated
and adapted into Brazilian Portuguese and has adequate
measurement propertiesfor assessing individualswith PD [36].
The PDQ-39iscomposed of 39 itemsdivided into 8 dimensions:
mobility, activities of daily living, emotional well-being, stigma,
social support, cognition, communication, and bodily discomfort
[35]. The score for each item ranges from O to 4, and for each
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dimension varies from 0 to 100 [35]. A higher score indicates
aworse perception of quality of life by the individual [35].

Data M onitoring and Management of Adver se Events

An independent researcher, blinded to group allocation, will be
responsible for monitoring, recording, and reporting any adverse
effects or discomfort, as well as for database management and
statistical analyses. Participantswill beinstructed toimmediately
report any adverse events, which will be documented and
classified according to severity and possible relation to the
intervention. For safety, blood pressure, heart rate, and any
adverse symptoms will be monitored during every session.
Criteria for withholding or interrupting training have been
established, such as excessively high or low blood pressure,
discomfort or pain preventing performance, or ineffective
medication. The principal examiner will supervise all exercise
sessions, monitoring exerciseintensity, participants’ safety, and
adherence to the program. Decisions regarding whether an
adverse event isrelated to the intervention will be made based
onclinical judgment and temporal association with the exercise
sessions. Thetria will betemporarily suspended or terminated
prematurely if serious adverse events occur that are deemed
directly related to the intervention, or if safety concerns arise
that cannot be mitigated. All participants will receive prior
guidance to ensure a safe home environment before initiating
the intervention. All adverse events will be reported to the
institutional research ethics committee of the Universidade
Federal de Minas Gerais in accordance with established
guidelines.

Sample Size

The sample size calculation was performed considering the
primary outcome measure, bradykinesia (assessed using items
3.8, 3.9, 3.10, and 3.14 of the motor examination of the
MDS-UPDRYS) [25] based on dataprovided by aprevioussimilar
randomized controlled trial. The effect size for bradykinesia
was derived from the study of Ni et a [11]. On the basis of a
previous study [11] reporting a mean difference of —2.3 (SD
2.5), asample size of 40 participants was required to achieve a
power of 0.80 at a2-tailed significancelevel (a=.05). Assuming
adropout rate of 15%, 46 participants will be recruited (23 per

group).
Statistical Analyses

All statistical analyses will be performed by an independent
examiner blinded to group allocation using SPSS for Windows
(IBM Corp). Baseline characteristics will be summarized by
treatment group using descriptive statistics. Means (SD) or
median (IQR) will be used for continuous variables according
to analysis of normality (Shapiro-Wilk test). Frequency
(percentage) will be used for categorical variables.

All anayses will follow the intention-to-treat principle,
including all randomized participants in the groups to which
they were originally allocated. The primary outcome will be
the lower limb bradykinesia score, with the primary end point
defined asthe postintervention assessment at 12 weeks. Analytic
approacheswill be used to handle missing data, as recommended
by Jakobsen et al [37]. The specific procedure will depend on
the proportion of missing data, as stated by Jakobsen et al [37].
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The dtatistical models will include a random intercept for
participants and fixed effectsfor time (beforeintervention, after
intervention, and follow-up), group (intervention and control),
and group-by-timeinteraction. The primary analysiswill focus
on the group-by-timeinteraction effect. Thelevel of significance
will be set at 5%. Effect estimates will be reported considering
the Cls (95% ClI) for the between-group mean differences at
each time point (week 12 minus week 0 and week 16 minus
week 0). Secondary outcomes will be considered exploratory.
Where applicable, adjustment for multiple comparisonswill be
performed using the Bonferroni method [38].

Adverse events will be summarized descriptively by treatment
group, including the number and proportion of participants
experiencing at least one event, as well as the frequency and
severity of events.

Ethical Consider ations

Thistrial received approval from theinstitutional ethicsreview
board (Comité de Etica em Pesquisa, Universidade Federal de
Minas Gerais, Certificado de Apresentacédo para Apreciacdo
Etica —CAAE: 68350023.7.0000.5149, number 6.016.310,
April 23, 2023). All participants will provide written informed
consent.

All data collected during in-person assessments and remote
supervision sessions, including exercise adherence records,
blood pressure and heart rate | ogs, and reports of adverse events,
will be recorded using standardized forms and entered into
electronic databases. These data will be stored in a
password-protected cloud-based platform linked to a dedicated
project email account. Accessto the database will be restricted
to authorized members of the research team through individual
log-in credentialsand permission-controlled folders. Identifiable
information will be stored separately from coded research data
to ensure confidentiality. Data will be retained in accordance
with ingtitutional and national regulations.

After publication of the primary and secondary results, the
anonymized dataset underlying the findings will be made
available upon reasonabl e request to the corresponding author,
in accordance with institutional ethics approval and applicable
data protection regulations.

Results

Recruitment began in October 2024 and concluded in October
2025. A total of 46 participantswere enrolled in the study. Data
collectioniscurrently in thefollow-up phase. Upon completion
of follow-up assessments, data collection will befinalized. Data
analysis has not yet been performed. We anticipate that the
resultswill be compiled and submitted for publication by May
2026.

Funding
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Discussion

Thistria isdesigned to investigate whether remotely supervised
home-based high-speed bodyweight resistance training can
reduce bradykinesia and improve other outcomes, including
mobility, muscle power, dynamic balance, and quality of life
in individuals with PD. We hypothesize that participants
undergoing the intervention will demonstrate greater
improvements in these outcomes compared with the control
group. If confirmed, these findings may support the feasibility
and effectiveness of an accessible home-based intervention
delivered through telerehabilitation that does not require
specialized equipment and could reduce barriers to
rehabilitation, thereby increasing its clinical applicability
[13,39,40].

Previous studies have demonstrated positive effects of
speed-based interventions on bradykinesia in individuals with
PD [9-11], but have not specifically investigated home-based
high-speed bodyweight resistance training, which has shown
beneficial effects in older adults [14,15]. Because the
intervention in this study will be delivered through
telerehabilitation, it may contribute to expanding evidence-based
practice and, consequently, improve the care of individualswith
PD.

The trial incorporates methodological strengths such as
randomized &l location, blinded assessment, and intention-to-treat
analysis, which enhance the internal validity of the results. By
focusing on movement speed, akey aspect of bradykinesia, this
study may inform the devel opment of targeted exercise strategies
to improve functional outcomesin PD.

However, some limitations must be acknowledged. Due to the
nature of the intervention, neither participants nor therapists
can be blinded to group allocation, and caregiver supervision
will be required during training sessions to ensure participant
safety. Moreover, the findings of thistrial will be generalizable
primarily to Brazilian individuals with PD who share similar
characteristics with the study sample. Therefore, caution is
needed in extending the results to broader populations.

If the intervention proves effective, future studies may explore
long-term adherence and implementation in different health
care settings and geographic regions. Overall, this protocol may
provide valuable evidence on afeasible intervention to reduce
bradykinesia in individuals with PD, contributing to the
development of accessible rehabilitation strategies.

Thefindings of thistrial are expected to be disseminated through
peer-reviewed publications and presentations at national and
international scientific conferences, contributing to the
advancement of accessible rehabilitation strategies for PD.
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