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RESUMO

Quedas representam um desafio significativo para pacientes e profissionais de saude, podendo
resultar em mobilidade reduzida, diminuicdo da independéncia e menor qualidade de vida.
Este estudo propde um protocolo de treinamento para aprimorar a travessia de obstaculos em
individuos com Doenga de Parkinson (DP). Incorporamos ao nosso protocolo principios de
controle motor, como a Taxonomia de Gentile e a Teoria de Sistemas Dindmicos. O objetivo
deste estudo ¢ avaliar a viabilidade, seguran¢a, melhoria percebida na mobilidade, aceitacdo e
uso futuro. O ensaio clinico randomizado divide-se em dois grupos: um experimental,
submetido ao protocolo de travessia de obstaculos, e um controle, com protocolo de atividade
fisica regular para melhoria da marcha. A amostra inclui individuos com DP, randomizados
em ambos os grupos, avaliados quanto a qualidade de vida, confianca nas atividades diarias e
for¢a funcional dos membros inferiores. O protocolo tera oito semanas, com frequéncia de
duas vezes por semana e dura¢do de 45 minutos por sessdo. Ao focar exclusivamente na
viabilidade, seguranga e aceitacdo, buscamos compreender a aplicabilidade pratica dessa
abordagem. A andlise das respostas dos participantes quanto a aceitagdo e percepcao de
seguranca fornecerd insights cruciais para refinamentos futuros. Integrando principios de
controle motor, como a Taxonomia de Gentile e a Teoria de Sistemas Dindmicos, buscamos
proporcionar uma intervengdo abrangente e adaptavel. Hipotetizamos que nosso protocolo de
dois meses sera mais eficaz do que exercicios regulares de volume e intensidade semelhantes

que buscam aprimorar estratégias de movimento durante a travessia de obstaculos.

Palavras-chave: Doenga de Parkinson. Caminhada sobre obstaculos. Quedas. Controle motor.

Taxonomia de Gentile. Teoria de Sistemas Dindmicos. Ensaio clinico.



ABSTRACT

Falls present a significant challenge for patients and healthcare professionals, potentially
resulting in reduced mobility, decreased independence, and diminished quality of life. This
study introduces a training protocol aimed at enhancing obstacle crossing in individuals with
Parkinson's Disease (PD). The protocol integrates motor control principles, including Gentile's
Taxonomy and Dynamic Systems Theory. The aim is to assess the feasibility, safety, perceived
improvement in mobility, and acceptance of this protocol. The randomized clinical trial
comprises two groups, an experimental group undergoing obstacle-crossing protocol and a
control group following a regular physical activity protocol for gait improvement. The sample
includes PD individuals randomized into both groups, evaluated for quality of life, confidence
in daily activities, and lower limb functional strength. The protocol spans eight weeks, with
sessions twice a week lasting 45 minutes each. By focusing exclusively on feasibility, safety,
and acceptance, the study seeks to comprehend the practical applicability of this approach.
Analysis of participant responses regarding acceptance and safety perception will provide
crucial insights for future refinements. Integrating motor control principles such as Gentile's
Taxonomy and Dynamic Systems Theory, the study aims to offer a comprehensive and
adaptable intervention. We hypothesize that our two-month protocol will be more effective
than similar-volume and intensity regular exercises in improving movement strategies during

obstacle crossing.

Keywords: Parkinson's disease. Obstacle crossing. Falls. Motor control. Gentile's taxonomy.

Dynamic Systems Theory. Clinical trial.
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ARTIGO NA INTEGRA
Abstract

Falls present a significant challenge for patients and healthcare professionals,
potentially resulting in reduced mobility, decreased independence, and diminished quality of
life. This study introduces a training protocol aimed at enhancing obstacle crossing in
individuals with Parkinson's Disease (PD). The protocol integrates motor control principles,
including Gentile's Taxonomy and Dynamic Systems Theory. The aim is to assess the
feasibility, safety, perceived improvement in mobility, and acceptance of this protocol. The
randomized clinical trial comprises two groups, an experimental group undergoing
obstacle-crossing protocol and a control group following a regular physical activity protocol
for gait improvement. The sample includes PD individuals randomized into both groups,
evaluated for quality of life, confidence in daily activities, and lower limb functional strength.
The protocol spans eight weeks, with sessions twice a week lasting 45 minutes each. By
focusing exclusively on feasibility, safety, and acceptance, the study seeks to comprehend the
practical applicability of this approach. Analysis of participant responses regarding acceptance
and safety perception will provide crucial insights for future refinements. Integrating motor
control principles such as Gentile's Taxonomy and Dynamic Systems Theory, the study aims
to offer a comprehensive and adaptable intervention. We hypothesize that our two-month
protocol will be more effective than similar-volume and intensity regular exercises in

improving movement strategies during obstacle crossing.

Keywords: Parkinson's disease; Obstacle crossing; Gentile's taxonomy; Dynamic Systems

Theory; Clinical trial.

Introduction

Parkinson disease (PD) is the most common neurodegenerative movement disorder
worldwide, affecting 1% of those over 60 (Balestrino et al., 2020). PD is characterized by a
set of motor symptoms, including bradykinesia (slowness of movement) and or tremor,
rigidity, and postural instability (Tysnes et al., 2017). The gradual loss of postural reflexes

leads to difficulties in balance and walking, significantly increasing the risk of falls. Over 70%
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of individuals with PD experience at least one fall per year, and 50% experience multiple falls
(Brown et al., 2010). Falls present a significant challenge for patients and healthcare providers
as they can result in reduced functional mobility, diminished independence, and a lower

quality of life (Ramos et al., 2020).

People with PD encounter numerous daily challenges, especially when engaged in
tasks like crossing or avoiding obstacles (i.e., obstacle gait). People with PD present different
spatiotemporal parameters while crossing obstacles compared to control pairs (Stegemoller et
al., 2012). For example, people with PD place their feet closer to the obstacle after crossing it
and cross the obstacle slower than people without PD (Orcioli-Silva et al., 2018). Data from
our research group has demonstrated that they also increase their crossing step width,
probably to enhance stability during obstacle negotiation and reach a point high enough to
overcome obstacles (Caparrdés-Manosalva et al., 2023). Notably, slowing the crossing time
poses particular challenges. It often involves longer step durations and single limb support
times, potentially increasing the risk of tripping or losing balance when crossing obstacles,

especially for taller obstacles (Alcock et al., 2018).

The accurate correlation between regular spatiotemporal gait parameters and crossing
obstacles during gait remains unclear (Caparrés-Manosalva et al., 2023). Further studies are
needed to explore the impact of obstacle walking on regular gait in PD patients and determine
the transferability of observed improvements in specific gait parameters. By acknowledging
the existence of multiple motor solutions to achieve a specific motor task (Honarvar et al.,
2021), the training program can incorporate various gait patterns and strategies that cater to
individual variations and impairments commonly found in PD. In our approach, we decide to
use Gentile's taxonomy (Gentile, 2000). Gentile presented a systematic classification system
to categorize motor skills and movement according to two general dimensions of physical
actions (Laguna et al., 2008). This taxonomy categorizes motor skills based on environmental
context and action function dimensions, defining 16 skill categories with a systematic
progression in task difficulty, aligning with motor learning principles of progression and
variable practice (Wiiest et al., 2014). The hierarchy of easier skills at the top left (1A) and
increasing challenges moving rightward or downward (4D) supports motor learning principles
and allows for task variations within each category. Gentile’s taxonomy will be implemented
in our protocol, offering a systematic and adaptable approach that considers individual needs

and task requirements for enhanced effectiveness in Parkinson's rehabilitation.



Incorporating Dynamic Systems Theory (DST) into our training protocol proves
indispensable, addressing the intricate dynamics among individuals, their tasks, and
environments (Kenyon et al., 2011). In the context of PD, it's crucial to understand how this
condition disrupts sensory-motor systems, resulting in impaired gait and obstacle negotiation
(Stegemoller et al., 2012). The DST considers sensory-perceptual challenges (i.e., visual and
perceptual skills for environmental scanning, body awareness, and touch). Additionally,
cognitive aspects, such as attentional demands and dual-task conditions, are systematically
addressed, catering to safety concerns and social interactions. Environmental considerations,
both regulatory (i.e., obstacle height and obstacle width) and non-regulatory (i.e., surface type,
lighting, footwear), are integrated into our protocol. By adopting a tailored rehabilitation
strategy rooted in the analysis of the task, environment constraints, and individual factors and
constraints, our protocol aligns with the core principles of DST (Holt et al., 2010), providing a

robust foundation for effective PD rehabilitation.

To the best of our knowledge, there are no protocols developed and tested to improve
obstacle crossing in people with PD. Our study aims to assess the feasibility, safety,
self-perceived improvement in mobility, acceptance, and future use of a new protocol
integrating motor control principles. Specifically Gentile's taxonomy and DST, basing our
protocol on a task-oriented training with adequate variability, practice, specificity, dose and
progression. In the future trial, we will verify the effects of this protocol on obstacle-crossing
spatiotemporal parameters. We hypothesize that our 2 month protocol will be more effective
than regular exercises (i.e., resistance training and gait training) to improve movement
strategies during obstacle crossing (i.e., increase obstacle crossing speed and step length and

reduce step width and step height variability).

Materials and Methods

2.1 Study design

This is a protocol study for a future randomized clinical trial (RCT) and a feasibility

clinical trial. The study will be registered on ClinicalTrials.gov and submitted for review to
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the Universidade Federal de Ciéncias e Saude de Porto Alegre (UFCSPA) research ethics

committee. All recommendations from the Spirit (Standard Protocol Items: Recommendations
for Interventional Trials) and the Extension of the Consort 2010 statement for Pilot and
Feasibility Randomized Trials were followed. The sample will consist of individuals

diagnosed with PD, who will be randomly allocated into two groups:

Experimental Group — Participants allocated to obstacle gait protocol (n=20)

Control Group — Participants under regular and planned physical activity programs

aimed at improving gait (n=20)

Location and setting

Our protocol will be conducted in the UFCSPA physiotherapy laboratory. Both groups
will take place in laboratory 805 of building III and laboratory 814 of building II of the
university. Patient recruitment will be carried out through online methods, reaching out to

university centers, communities, and organizations focused on individuals with PD.

2.2 Eligibility

People with a confirmed clinical diagnosis of idiopathic PD based on medical
standards based on he UK Brain Bank Criteria (Rajput et al., 1993), aged between 50 and 90
years, scored >26 on the Montreal Cognitive Assessment (Castanho et al., 2014), with stable
medication/exercise routines for at least four weeks before the study will be included.
Participants must also have a Hoehn & Yahr (H&Y) scale score between 1-4, report some
level of difficulty in mobility, but still manage to walk about ten meters, with or without
auxiliary devices. To be part of the study, eligible participants must answer “yes” to at least
one of these questions: Do you have trouble walking? Have you fallen or almost fallen in the

last year? Are you afraid of falling?

Those who agree to participate and sign the Informed Consent Form will be included.
Individuals with a history of past musculoskeletal issues, other neurological disorders, or

clinical conditions that visibly affect walking, as well as those with deep brain stimulation
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(DBS) devices, will be excluded. We will exclude from the study participants who don't

complete 75% of the treatment for any reason.
2.3 Sample and Settings

The sample will be selected through convenience. Interested individuals will be
contacted by phone for initial eligibility screening. Those meeting the eligibility criteria will

be invited to participate in the study and will receive the Informed Consent Form.

Participants will be randomly divided into two groups in a 1:1 location ratio.
Following initial screening, a randomization sequence will be generated using Microsoft
Excel by a blinded researcher. The randomization will be done in blocks. Out of the 40
eligible patients, we will randomize in blocks of 10 individuals (i.e., 5 for the experimental
group and 5 for the control group). Participants will be stratified based on modified Hoehn
and Yahr (H&Y) scale scores, categorizing participants into mild (scores 1.0 to 2.5), moderate
(score 3.0), and severe (score 4.0) disease severity stages. Participant allocation will be
concealed, numbered sequentially, and sealed in opaque envelopes prepared before the
experiment starts. Subsequently, therapists will open envelopes and inform participants about
their group assignment. Participants will be instructed not to reveal their group to blinded
researchers conducting pre- and post-treatment assessments. Despite the inherent challenges
in fully concealing participant and therapist allocation due to the intervention's nature, the

researcher overseeing all assessments will remain blind to group assignments.

To characterize the sample, motor symptoms and the severity of PD will be assessed
by a trained evaluator using the Unified Parkinson's Disease Rating Scale (UPDRS - Part III)
and the H&Y scale, respectively. The occurrence of freezing of gait episodes will be evaluated

using the New Freezing of Gait Questionnaire (NFOG-Q).

2.4 Interventions
General aspects

The obstacle walking protocol for the intervention group aligns with DST. It
categorizes tasks based on characteristics like continuity, base stability, upper limb use,

attention, and movement variety. Biomechanical factors, regulatory conditions (directly
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shaping movement), and non-regulatory conditions (indirectly affecting performance) are

considered within the environment, which includes stationary and moving settings.

Individual constraints in three categories (action, perception, cognition) are also
addressed. Action constraints involve motor system impairments. Perception constraints
impact sensory information integration, potentially affecting environmental interpretation and
body position awareness. Cognitive constraints relate to attention, emotions, and motivation,

including fear of falling and environmental stimulus awareness.

The protocol considers the individual's postural control needs concerning the task and
environment (Table 1). Additionally, we consider all spatiotemporal parameters of obstacle
walking, which are shown in Figure 1. Task difficulty and progression rely on Gentile's Task
Taxonomy, which ranges from stability tasks with no upper limb manipulation in a static
environment to more complex, dynamic tasks with mobility, manipulation, or environmental
variability (Table 2). Gentile's taxonomy establishes a systematic progression of motor skills
across levels (i.e., 1A-4D). The taxonomy outlines two dimensions for skill progression,
including environmental context and action function. Environmental context involves
regulatory conditions (i.e., stationary or in-motion) and intertrial variability. Action function

focuses on body orientation (i.e., transport or stability) and object manipulation.

The control group will participate in a regular and planned physical activity program
that aims to improve regular gait in people with PD (Table 3). The control protocol was
developed by physiotherapists from the Movement Analysis Research Group in Rehabilitation
at UFCSPA and adheres to general kinesiotherapy principles and doesn't focus on Dynamic
Systems Theory. The progression of exercise difficulty in the control group will be based on
performance analysis every 4 sessions. Patients who show no hesitation or risk of falls during
exercise execution will be eligible to advance in the training. Furthermore, patients in

advanced stages will continue to perform exercises from earlier phases.

Both protocols will have similar volume and intensity, lasting approximately 45
minutes, conducted twice weekly with a minimum 48-hour interval between sessions. There

will be 16 treatment sessions over eight weeks.

Blood pressure and heart rate will be measured before, during (at each protocol's
midpoint), and after each session. Participants will report their subjective effort perception

using the Borg Scale at the midpoint and the end of each protocol (Cabral et al., 2020). Our
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protocol will maintain a moderate to high intensity (i.e., moderate to high intensity between
12-15 on the Rating of Perceived Exertion Scale - 6 to 20). Across most studies, moderate
intensity exercise was defined as 60% to 75% of maximum heart rate, whereas high intensity
exercise was defined as 75% to 85% of maximum heart rate (Marusiak et al., 2019). The
training sessions will be conducted by four researchers who have undergone prior training,
ensuring the safety of the participants. Furthermore, the patients will use a gait belt for fall

prevention.

The protocol of this research followed the recommendations of the checklist Template

for Intervention Description and Replication (Hoffmann et al., 2014).

2.5 Outcomes

Primary Outcomes

The primary outcome will be feasibility, safety, self-perceived improvement in
mobility, acceptance, and future use, which will be assessed through a structured interview
comprising eight questions divided into two domains: feasibility and safety (items 1-5) and
self-perceived improvement in mobility, acceptance, and future use (items 6-8) - based on a
previous study by our research group in movement analysis and neurological rehabilitation.
Within each domain, scores will range from one to ten, with higher scores indicating greater
safety, satisfaction, acceptability, and positive effects. Adverse events, discomfort, near-falls,
and falls during protocol execution will be recorded. Adherence data will also be recorded
(attendance). All this information will be documented in a spreadsheet for subsequent

analysis.

Secondary Outcomes

Secondary outcomes include quality of life, confidence in daily activities, and lower
limb functional strength. These outcomes were selected based on their relationship with fall

incidence and fear of falling.

Quality of life will be assessed using the Parkinson's Disease Questionnaire - 39
(PDQ-39) (Lana et al., 2007). This questionnaire evaluates health-related quality of life in

people with PD across eight distinct sections: mobility (10 items); activities of daily living (6
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items); emotional well-being (6 items); stigma (4 items); social support (3 items); cognition (4
items); communication (3 items); and bodily discomfort (3 items). Patients rate how often
they experienced certain events in the last month (e.g., difficulty walking 100 meters) on a

five-point Likert scale: never/occasionally/sometimes/often/always or unable to do at all.

Confidence in performing daily activities will be assessed using the Activities-specific
Balance Confidence Scale (ABC), measuring self-efficacy in performing activities without
losing balance (Marques et al., 2013). A higher percentage score indicates greater physical
functioning, with scores > 80% indicating a high level of functioning, 50% to 80% indicating
moderate functioning, and < 50% indicating low functioning. A score < 67% suggests a

substantial risk of falls.

Lower limb functional strength will be evaluated using the Five Times Sit-to-Stand
Test (Ftsts). This test requires a sturdy chair with back and arm support, positioned against a
wall or supported by an assistant. Participants will be instructed to sit with their backs against
the chair, arms crossed over the chest (or hands placed on the chair or assistive device), and
feet flat on the floor comfortably. They will be asked to stand up and sit down in the chair five
times as quickly as possible. The test starts with the verbal command "Go" and ends when
their buttocks touch the chair seat after the fifth repetition. We will emphasize that participants
should rise to full orthostasis and not lean against the chair during repetitions. Participants will
be familiarized with the test and then three effective sets will be performed. The evaluator will
record the time taken to complete the test, and the mean performance will be used for

analysis.
2.6 Instruments and Procedures

The assessment of participants will include a comprehensive evaluation. This will be
conducted in the Movement Analysis and Rehabilitation Laboratory at UFCSPA. On the first
day, a patient identification form will be completed, which includes full name, date of birth,
place of origin, gender, occupation, contact phone number, education level, clinical diagnosis,
physical activity (training volume), time since diagnosis, and types of treatments and
medications currently in use. Patients will also provide information regarding falls and fear of

falling.

All participants with PD will be assessed and treated during the "ON" period of

L-Dopa medication (up to three hours after medication ingestion). Interventions will be
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administered individually. Patients will be evaluated before (up to seven days before the start
of interventions) and after treatment (up to 48 hours after the treatment period ends). To
characterize the sample, motor symptoms and severity of PD will be assessed by a trained

evaluator using the following:

Movement Disorder Society, Unified Parkinson's Disease Rating Scale (MDS-UPDRS) Part
I

The UPDRS III evaluates patients' condition by considering their self-reported
symptoms and clinical observations. This assessment comprises 42 items, categorized into
four sections: mental state, behavior and mood, daily life activities, motor examination, and
complications related to medication. Each item is rated on a scale from zero to four, with
higher scores indicating greater disease impact, while lower scores signify normal
functioning. The 14 items within the motor examination section (numbered 18 to 31) were
adapted from the original Columbia scale version. The UPDRS is a recognized and valid

scale, providing reliable insights into PD (Goetz et al., 2008).
Modified Hoehn & Yahr scale

The H&Y scale assesses PD severity. This scale primarily considers general signs and
symptoms to categorize disability levels. Based on motor impairment and balance
dysfunction, classification of PD severity includes mild (1.0 to 2.5), moderate (3.0), and

severe (4.0 to 5.0). (Goetz et al., 2004)
New Freezing of Gait Questionnaire

The NFOG-Q is a valid self-reported questionnaire that assesses the clinical aspects of
freezing, including its frequency and duration, and evaluates its impact on the quality of life
when reflecting on the past month. The total score varies from zero to 28 points, and
participants need to provide ratings of FOG occurrence in both ON and OFF medication
states. This questionnaire is concise, straightforward to administer, and doesn't require any

additional equipment (Hulzinga et al., 2020).


https://www.movementdisorders.org/MDS/MDS-Rating-Scales/MDS-Unified-Parkinsons-Disease-Rating-Scale-MDS-UPDRS.htm
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2.7 Data management and analysis

The sample size was calculated to estimate an effect size measure of the group
assessment interaction of f=0.25 (corresponding to a medium effect size). Considering two
groups and pre- and post-assessments, a significance level of 0.05, and 80% power, 17
participants in each group will be required (20 if we add 15% for potential losses). Sample

size calculation was performed using GPower 3.1.9.7 software.

Data normality will be tested using Shapiro-Wilk tests, and variance homogeneity will
be assessed using Levene's statistics. Pearson's Chi-Square test will be used to compare

descriptive characteristics between groups.

The primary outcome (non-normal distribution) will be analyzed using the
Generalized Linear Model (GLM). Secondary outcomes will be analyzed using the
Generalized Estimation Equation (GEE). For losses and exclusions, an intention-to-treat
analysis will be applied. All results will be considered statistically significant if p < 0.05.
SPSS® Statistics 20.0 (Chicago, IL, USA) will be used for the analyses.

Discussion

Our study aims to describe the protocol in detail and test its feasibility and safety, also
evaluating other outcomes related to falls and fear of falling. Given the frequent falls in older
adults with PD and the absence of specific guidelines addressing their unique risks
(Montero-Odasso et al., 2022), it is crucial to develop targeted interventions. This protocol
aligns with emerging strategies mentioned in the international falls guideline
(Montero-Odasso et al., 2022), offering a direct response to the need for effective approaches

in reducing falls among individuals with PD.

Exercise programs offer significant advantages for both healthy aging and PD
(Rebelo-Marques et al., 2018). Recommendations by the American Physical Therapy
Association include a wide range of intervention strategies, such as mobility exercises, gait
and balance training, cued exercises, and high-intensity aerobic and resistance training
(Osborne et al., 2022). High-quality evidence suggests that gait training provides benefits in

reducing falls, particularly when administered 2 to 3 times per week with 45-minute sessions
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(Pelosin et al., 2017). However, we lack information on the most effective physical therapy

strategy to enhance gait performance and mitigate fall risk.

The examination of gait variables in individuals with PD revealed a cautious crossing
strategy characterized by greater foot-obstacle distance and slower gait crossing speed. This
results in an extended single-leg support phase and heightened demand for postural control
(Caparros-Manosalva et al., 2023). Additionally, the kinematic analysis highlights several
significant biomechanical deficiencies in PD patients when single and dual-task gait (Pinto et
al., 2020), such as reduced hip flexion, knee extension, and dorsiflexion in the late swing
phase, limited knee flexion in the early swing phase, and restricted plantarflexion at the swing
onset. Segmenting obstacle negotiation into phases enables comprehensive gait cycle
evaluation, helping to identify specific challenges in each phase and develop targeted
interventions. Our method of progression based on Gentile's Taxonomy (Gentile, 2000)
ensures that patients advance from simpler tasks to more complex scenarios, aligning with
motor control theory and fostering success at each stage of rehabilitation. The discussion of
postural control, coordination, muscle power, and range of motion aligns with the

biomechanical and kinematic considerations essential for success in obstacle walking.

In summary, we aim to provide a detailed description of the training protocol,
assessing its safety, feasibility, and applicability. As a secondary objective, we seek to
evaluate the risk and fear of falls among individuals with PD. By adopting a task-specific
approach grounded in contemporary motor learning and control principles, our hypothesis
anticipates improvements in regular gait performance, fostering increased safety and
confidence. This study addresses a critical gap in targeted interventions for older adults with
PD, aligning with international falls guidelines and contributing to the development of
effective strategies in fall reduction. Additionally, our focus on gait variables and
biomechanical deficiencies, coupled with the systematic progression based on Gentile's
Taxonomy, ensures a comprehensive evaluation and success-oriented rehabilitation at each

stage.

Declaration of interest statement

The authors declare no conflicts of interest, financial or otherwise.



13

References
1. Alcock, L., Galna, B., Hausdorff, J. M., Lord, S., & Rochester, L. (2018). Gait &
Posture Special Issue: Gait adaptations in response to obstacle type in fallers with Parkinson’s

disease. Gait and Posture, 61. https://doi.org/10.1016/j.gaitpost.2018.01.030

2. Balestrino, R., & Schapira, A. H. V. (2020). Parkinson disease. In European Journal of

Neurology (Vol. 27, Issue 1). https://doi.org/10.1111/ene.14108

3. Brown, L. A., de Bruin, N., Doan PhD, J., Suchowersky, O., & Hu, B. (2010).
Obstacle crossing among people with parkinson disease is influenced by concurrent music.
Journal of Rehabilitation Research and Development, 47(3).

https://doi.org/10.1682/JRRD.2009.10.0171

4, Cabral, L. L., Nakamura, F. Y., Stefanello, J. M. F., Pessoa, L. C. v., Smirmaul, B. P.
C., & Pereira, G. (2020). Initial Validity and Reliability of the Portuguese Borg Rating of
Perceived Exertion 6-20 Scale. Measurement in Physical Education and Exercise Science,

24(2), 103—-114. https://doi.org/10.1080/1091367X.2019.1710709

5. Caparrés-Manosalva, C. (2023). Movement strategies during obstacle crossing in
people with Parkinson’s disease: a systematic review with metaanalysis. PM&R: The journal

of injury, function and rehabilitation. (Under review).

6. Castanho, T. C., Amorim, L., Zihl, J., Palha, J. A., Sousa, N., & Santos, N. C. (2014).

Telephone-based screening tools for mild cognitive impairment and dementia in aging studies:


https://doi.org/10.1016/j.gaitpost.2018.01.030
https://doi.org/10.1111/ene.14108
https://doi.org/10.1682/JRRD.2009.10.0171
https://doi.org/10.1080/1091367X.2019.1710709

14

a review of validated instruments. Frontiers in Aging Neuroscience, 6.

https://doi.org/10.3389/fhagi.2014.00016

7. Gentile, A. M. (2000). Skill acquisition: Action, movement, and neuromotor

processes. Movement science, 111-187.

8. Goetz, C. G., Poewe, W., Rascol, O., Sampaio, C., Stebbins, G. T., Counsell, C.,
Giladi, N., Holloway, R. G., Moore, C. G., Wenning, G. K., Yahr, M. D., & Seidl, L. (2004).
Movement Disorder Society Task Force report on the Hoehn and Yahr staging scale: Status
and recommendations The Movement Disorder Society Task Force on rating scales for
Parkinson’s disease. Movement Disorders, 19(9), 1020-1028.

https://doi.org/10.1002/mds.20213

9. Goetz, C. G., Tilley, B. C., Shaftman, S. R., Stebbins, G. T., Fahn, S.,
Martinez-Martin, P., Poewe, W., Sampaio, C., Stern, M. B., Dodel, R., Dubois, B., Holloway,
R., Jankovic, J., Kulisevsky, J., Lang, A. E., Lees, A., Leurgans, S., LeWitt, P. A., Nyenhuis,
D., ... LaPelle, N. (2008). Movement Disorder Society-sponsored revision of the Unified
Parkinson’s Disease Rating Scale (MDS-UPDRS): Scale presentation and clinimetric testing

results. Movement Disorders, 23(15), 2129-2170. https://doi.org/10.1002/mds.22340

10. Hoffmann, T. C., Glasziou, P. P., Boutron, I., Milne, R., Perera, R., Moher, D., Altman,
D. G., Barbour, V., Macdonald, H., Johnston, M., Lamb, S. E., Dixon-Woods, M., McCulloch,
P., Wyatt, J. C., Chan, A.-W., & Michie, S. (2014). Better reporting of interventions: template
for intervention description and replication (TIDieR) checklist and guide. BMJ, 348(mar07 3),

g1687—gl1687. https://doi.org/10.1136/bmj.g1687



https://doi.org/10.3389/fnagi.2014.00016
https://doi.org/10.1002/mds.20213
https://doi.org/10.1002/mds.22340
https://doi.org/10.1136/bmj.g1687

15

11. Holt, K. G., Wagenaar, R. O., & Saltzman, E. (2010). A Dynamic Systems: constraints
approach to rehabilitation. Brazilian Journal of Physical Therapy, 14(6), 446—463.

https://doi.org/10.1590/S1413-35552010000600002

12. Honarvar, S., Kim, C., Diaz-Mercado, Y., Koh, K., Kwon, H. J., Kiemel, T., Caminita,
M., Hahn, J. O., & Shim, J. K. (2021). Unveiling the neuromechanical mechanisms

underlying the synergistic interactions in human sensorimotor system. Scientific Reports,

11(1). https://doi.org/10.1038/s41598-020-80420-z

13. Hulzinga, F., Nieuwboer, A., Dijkstra, B. W., Mancini, M., Strouwen, C., Bloem, B.
R., & Ginis, P. (2020). The New Freezing of Gait Questionnaire: Unsuitable as an Outcome in
Clinical  Trials?  Movement  Disorders  Clinical  Practice, 7(2), 199-205.

https://doi.org/10.1002/mdc3.12893

14. Kenyon, L. K., & Blackinton, M. T. (2011). Applying motor-control theory to physical
therapy practice: A case report. Physiotherapy Canada, 63(3).

https://doi.org/10.3138/ptc.2010-06

15. Laguna, P. L. (2008). Task complexity and sources of task-related information during
the observational learning process. Journal of Sports Sciences, 26(10), 1097-1113.

https://doi.org/10.1080/02640410801956569

16. Lana, R., Alvares, L., Nasciutti-Prudente, C., Goulart, F., Teixeira-Salmela, L., &

Cardoso, F. (2007). Percepgao da qualidade de vida de individuos com doenca de parkinson


https://doi.org/10.1590/S1413-35552010000600002
https://doi.org/10.1038/s41598-020-80420-z
https://doi.org/10.1002/mdc3.12893
https://doi.org/10.3138/ptc.2010-06
https://doi.org/10.1080/02640410801956569

16

através do PDQ-39. Revista Brasileira de Fisioterapia, 11(5).

https://doi.org/10.1590/S1413-35552007000500011

17. Marques, A. P., Mendes, Y. C., Taddei, U., Pereira, C. A. B., & Assumpcao, A. (2013).
Brazilian-Portuguese translation and cross cultural adaptation of the activities-specific balance
confidence (ABC) scale. Brazilian Journal of Physical Therapy, 17(2), 170-178.

https://doi.org/10.1590/S1413-35552012005000072

18. Marusiak, J., Fisher, B., Jaskolska, A., Stotwinski, K., Budrewicz, S., Koszewicz, M.,
Kisiel-Sajewicz, K., Kaminski, B., & Jaskolski, A. (2019). Eight Weeks of Aerobic Interval
Training Improves Psychomotor Function in Patients with Parkinson’s Disease—Randomized

Controlled Trial. International Journal of Environmental Research and Public Health, 16(5),

&80. https://doi.org/10.3390/ijerph16050880

19. Montero-Odasso, M., van der Velde, N., Martin, F. C., Petrovic, M., Tan, M. P., Ryg,
J., Aguilar-Navarro, S., Alexander, N. B., Becker, C., Blain, H., Bourke, R., Cameron, I. D.,
Camicioli, R., Clemson, L., Close, J., Delbaere, K., Duan, L., Duque, G., Dyer, S. M., ... Rixt
Zijlstra, G. A. (2022). World guidelines for falls prevention and management for older adults:

a global initiative. Age and Ageing, 51(9). https://doi.org/10.1093/ageing/afac205

20. Osborne, J. A., Botkin, R., Colon-Semenza, C., DeAngelis, T. R., Gallardo, O. G.,
Kosakowski, H., Martello, J., Pradhan, S., Rafferty, M., Readinger, J. L., Whitt, A. L., & Ellis,
T. D. (2022). Physical Therapist Management of Parkinson Disease: A Clinical Practice

Guideline From the American Physical Therapy Association. Physical Therapy, 102(4).

https://doi.org/10.1093/ptj/pzab302


https://doi.org/10.1590/S1413-35552007000500011
https://doi.org/10.1590/S1413-35552012005000072
https://doi.org/10.3390/ijerph16050880
https://doi.org/10.1093/ageing/afac205
https://doi.org/10.1093/ptj/pzab302

17

21. Orcioli-Silva, D., Vitorio, R., Lirani-Silva, E., Santos, P. C. R., Beretta, V. S., &
Gobbi, L. T. B. (2018). Objective measures of unobstructed walking and obstacle avoidance in

Parkinson’s disease subtypes. Gait and Posture, 62.

https://doi.org/10.1016/].gaitpost.2018.03.046

22. Pelosin, E., Avanzino, L., Barella, R., Bet, C., Magioncalda, E., Trompetto, C.,
Ruggeri, P., Casaleggio, M., & Abbruzzese, G. (2017). Treadmill training frequency
influences walking improvement in subjects with Parkinson’s disease: a randomized pilot
study. European Journal of Physical and Rehabilitation Medicine, 53(2).

https://doi.org/10.23736/S1973-9087.16.04301-X

23. Pinto, C., Salazar, A. P., Hennig, E. M., Kerr, G., & Pagnussat, A. S. (2020). Dual-task
walking reduces lower limb range of motion in individuals with Parkinson’s disease and
freezing of gait: But does it happen during what events through the gait cycle? PLOS ONE,

15(12), €0243133. https://doi.org/10.1371/journal.pone.0243133

24. Rajput, A. H., Rozdilsky, B., & Rajput, A. (1993). Alzheimer’s Disease and Idiopathic
Parkinson’s Disease Coexistence. Journal of Geriatric Psychiatry and Neurology, 6(3),

170-176. https://doi.org/10.1177/089198879300600306

25. Ramos, J. B., Duarte, G. S., Bou¢a-Machado, R., Fabbri, M., Mestre, T. A., Costa, J.,
Ramos, T. B., & Ferreira, J. J. (2020). The Role of Architecture and Design in the

Management of Parkinson’s Disease: A Systematic Review. In Journal of Parkinson’s Disease

(Vol. 10, Issue 4). https://doi.org/10.3233/JPD-202035


https://doi.org/10.1016/j.gaitpost.2018.03.046
https://doi.org/10.23736/S1973-9087.16.04301-X
https://doi.org/10.1371/journal.pone.0243133
https://doi.org/10.1177/089198879300600306
https://doi.org/10.3233/JPD-202035

18

26. Rebelo-Marques, A., de Sousa Lages, A., Andrade, R., Ribeiro, C. F., Mota-Pinto, A.,
Carrilho, F., & Espregueira-Mendes, J. (2018). Aging Hallmarks: The Benefits of Physical

Exercise. Frontiers in Endocrinology, 9. https://doi.org/10.3389/fendo.2018.00258

217. Stegemoller, E. L., Buckley, T. A., Pitsikoulis, C., Barthelemy, E., Roemmich, R., &
Hass, C. J. (2012). Postural Instability and Gait Impairment During Obstacle Crossing in
Parkinson’s Disease. Archives of Physical Medicine and Rehabilitation, 93(4), 703—709.

https://doi.org/10.1016/j.apmr.2011.11.004

28. Stuart, S., Vitorio, R., Morris, R., Martini, D. N., Fino, P. C., & Mancini, M. (2018).
Cortical activity during walking and balance tasks in older adults and in people with
Parkinson’s disease: A structured  review. In  Maturitas  (Vol. 113).

https://doi.org/10.1016/j.maturitas.2018.04.011

29. Tysnes, O. B., & Storstein, A. (2017). Epidemiology of Parkinson’s disease. In Journal

of Neural Transmission (Vol. 124, Issue 8). https://doi.org/10.1007/s00702-017-1686-y

30. Wiiest, S., van de Langenberg, R., & de Bruin, E. D. (2014). Design considerations for
a theory-driven exergame-based rehabilitation program to improve walking of persons with
stroke. European Review of Aging and Physical Activity, 11(2), 119-129.

https://doi.org/10.1007/s11556-013-0136-6



https://doi.org/10.3389/fendo.2018.00258
https://doi.org/10.1016/j.apmr.2011.11.004
https://doi.org/10.1016/j.maturitas.2018.04.011
https://doi.org/10.1007/s00702-017-1686-y
https://doi.org/10.1007/s11556-013-0136-6

TABLE 1 - Task analysis: Obstacle Crossing Gait
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Component of the task

Specific Task Requirements

Upper-extremity function

As the open chain leg moves
forward to avoid obstacles, the arm
on the opposite side moves in the
opposite direction to counterbalance
the position of the center of mass.

Upper-extremity demands

Bilateral, reciprocal upper- and
lower-extremity movements;
Bilateral coordination.

Lower-extremity range of motion

Active hip and knee flexion to <90
degrees and ankle dorsiflexion
beyond neutral during the open-
chain;

Lower-extremity muscle activity

Active movement into hip and knee
extension and ankle plantarflexion
in the closed-chain;

Concentric muscle activity of hip
flexors and dorsiflexion (strength
3/5 to move the extremity against
gravity during open-chain);
Sufficient muscle power of the hip
and knee extensors and ankle
plantarflexors to propel the body
during the closed-chain portion of
the task.

Trunk demands

Trunk must be maintained upright;
Lateral trunk flexion (same side as
the moving lower extremity in the
open-chain);

Trunk elongation (same side as the
weight bearing lower extremity in
the closed-chain);

Slight rotation with flexion at the
lower trunk in the open-chain.

Sensory demands

Visual and perceptual skills to scan
the environment for other people
and obstacles;

Patients must rely on tactile




20

sensations in their feet to perceive
changes in ground texture, which
aids in anticipating obstacles.
Awareness of body and extremity
position in space;

Attentional demands

Potential safety concerns outdoors,
demanding a high level of attention;
Dual-task conditions - attend to
postural control issues and to
cognitive factors such as making
safety judgments related to people
and objects

Social Interaction




TABLE 2 - Gentile’s taxonomy and exercises progression
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1C

Stationary Regulatory
Conditions and No
intertrial Variability
Body Transport/No
Object Manipulation

1) Alternating hip
flexion in sitting
position. Crossing
over the obstacle
with one leg at a time
in a clockwise
direction while
rotating the body on
the bench. After
clearing each
obstacle, the patient
should stand up and
squat from the bench.

2) Regular walking
while looking at a
fixed point in the
distance.

3) Lateral walking
with a mini-band
between knees
(Focus on slightly
tilting the trunk to the
opposite side of the
movement).

4) Side step +
bilateral
plantarflexion +
reaching on
appointment with the
hand while
maintaining
plantarflexion. We
will use an external
focus on the wall and
position it at 80% of
the patient's
maximum shoulder

1D

Stationary Regulatory
Conditions and No
intertrial Variability
Body Transport/Object
Manipulation

1) Side step while
overcoming obstacles
near a shelf of
objects + dual task of
rearranging objects
on the shelfin a
specific order with
equal objects.

2) Step down an
inclined surface
always with the same
object.

3) Alternate step-up
while holding a
dumbbell with one
hand.

4) Regular walking
while holding an
object with both
hands (holding a bag
or bouncing a ball on
the ground).

5) Sit and stand +
overcoming an
obstacle with a side
step + hip flexion and
heel support on a
cone + holding an
object with both
hands.. (Circle with
chairs and side
obstacles).

6) Walking with
equal and constant
obstacles while




2B

Stationary Regulatory
Conditions and Intertrial
Variability

Body Stability/Object
Manipulation

1) Alternating hip
flexion in standing
position. The patient
must pass a sphere
under the flexed leg
and catch it with the
opposite hand. (Vary
the size and texture
of the sphere).

22

flexion range;

5) Sit and stand +
overcoming an
obstacle with a side
step + hip flexion and
heel support on a
cone. (Circle with
chairs and side
obstacles).

6) Walking with
equal and stationary
obstacles. At the end
of the route, turn
180° and return
through the same
route. We will use
external focus to
increase step length.

Criteria = The patient
can complete the
round trip of the
obstacle course
without colliding
with any of the
obstacles (Exercise
6).

2C

Stationary Regulatory
Conditions and Intertrial
Variability

Body Transport/No
Object Manipulation

1) Alternating hip
flexion in sitting
position. Crossing
over the obstacle
with one leg at a
time. The therapist
directs the patient on
the direction of the
movements. For each

transferring an object
from one hand to the
other. At the end of
the route, turn 180°
and return through
the same route. We
will use external
focus to increase step
length.

Criteria = The patient
can complete the
round trip of the
obstacle course
without colliding
with any of the
obstacles (Exercise
6).




3) Variation between
hip flexion with knee
extended and flexed
in standing position.
The therapist will use
the analogy of
kicking and kneeing
to announce the
exercise, the therapist
randomly specifies
which leg and
whether the patient
performs a kick or
knee.

4) Hip flexion +
abduction (simulate
pedaling) + support
heel on an object
positioned
diagonally. The
height and shape of
the object vary with
each attempt.

5) On a four-point
kneeling position, the
patient must
alternately raise
limbs according to
the therapist's
command
(Variability, can ask
to raise arm and leg).

6) Change postures
between kneeling,
half-kneeling,
four-point kneeling
position, side sitting,
and standing. The
therapist varies
posture in random
order and can also
perform postures as a
form of learning by
observation.

2) Maintain unipedal
support while
manipulating a small
sphere (Can pass it
from one hand to the
other or have to
throw it to the
therapist who will
always be in the
same position).

3) Standing position
with a mini-band
between knees next
to a shelf of objects.
The therapist
instructs the patient
to reach for an object
on the shelf with one
hand and reposition it
outside the shelf on a
bench or step near
the patient.

4) Patient must
maintain a kneeling
or half-kneeling
posture with eyes
closed and hold an
object with variable
shapes and textures.

5) In unipedal
support, perform
lateral trunk tilt to the
side opposite the hip
in flexion. The goal
is to grab an object at
hip height and below,
positioned next to the
patient. The therapist
can vary the objects
to be handled or give
instructions such as
placing the object on
the floor or on a
bench adjusted to
knee height.

obstacle the patient
crosses, they should
stand up from the
bench. The therapist
may ask the patient
to perform a lateral
step over the obstacle
and then sit again
(Variability).

2) Sit and Stand +
place the foot
forward in a colored
circle. The therapist
says "right" or "left"
leg and the color of
the circle where the
patient should step
forward.

3) Walking with
directional changes.
The patient walks in
a straight line, but the
therapist indicates
random changes in
direction.

4) Walking with
obstacles, varying
height, width, shape,
and color with each
patient attempt. (Set
up a circuit without
the patient seeing).
At the end of the
route, turn 180° and
return through the
same route.

5) The patient starts
in a standing position
with one step in front
and another on each
side. The therapist
indicates which step
the patient should
step on and off,
alternating between
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Criteria = The patient

the front and side
steps. The therapist
can also add
plantarflexion or
lunge squats
movement when the
patient steps onto the
step.

Criteria = The patient
performs exercises 4
and 5 without
significant hesitation
or loss of balance
during task
execution.

can maintain balance | Criteria = Maintains
without assistance in | unipedal support for
all proposed postures | more than 5 seconds
for level 2A. while holding an
object with both
hands or the patient
can do the exercise 5
while maintaining
balance.
3A 3B
In Motion Regulatory In Motion Regulatory
Conditions and No Conditions and No
Intertrial Variability Intertrial Variability
Body Stability/No Object | Body Stability/Object
Manipulation Manipulation

1) Maintain a
four-point kneeling
posture with hands
supported on a bosu
ball.

1) Maintain a

half-kneeling posture
while receiving a ball

thrown by the
therapist.

(The therapist always




2) Sit and stand in a
busy environment
(group training or
external
environment).

3) Maintain a
standing position
posture and gradually
lift one supporting
foot while on an
inflatable balance
disc.

4) Perform alternate
hip flexion in
standing position
(Stationary
marching). The
patient must perform
trunk inclinations and
rotations while trying
to keep their gaze
fixed on an object
moving constantly
around them.

5) Regular walking
on a treadmill at a
constant speed;
(Maintain the patient
between 12 and 13
on the Borg Scale).

6) Lateral walking on
a treadmill at a
constant speed.

Place fixed visual
markers on the
treadmill. The patient
should avoid
stepping on the
markers.

Criteria = Perform
the treadmill
exercises without
significant hesitation
or loss of

throws the same ball
at shoulder height
without variation).

2) Perform bilateral
plantarflexion in an
upright position
while holding an
Aqua bag.

3) Perform weight
transfer between
lower limbs while on
a trampoline. The
patient should be
holding an object
with one or both
hands.

4) The patient
maintains a standing
posture and later a
single-leg stance
while holding a stick
with both hands at
shoulder height. The
therapist throws the
same sphere always
at the center of the
stick to destabilize
the patient's posture.

5) Regular walking
on a treadmill at a
constant speed;
(Maintain the patient
between 12 and 13
on the Borg Scale);
The patient must hold
a phone while typing
only a sentence
dictated by the
therapist.

6) Lateral walking on
a treadmill at a
constant speed.

The patient must be
holding a full cup
with one hand, and

25
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balance/The patient | the patient will be
did not touch the instructed not to spill
sides of the treadmill | the cup's contents.
during the exercises. | (Use materials like
styrofoam)

Criteria =
Successfully
complete the lateral
walking course
without spilling the
cup's
contents/Perform
walking at X km/h
for 1 minute
(Increase walking
speed).

4A

In Motion Regulatory
Conditions and Intertrial
Variability

Body Stability/No Object
Manipulation

1) Alternating
elevation of the upper
limbs in a prone
position on the Swiss
ball. The therapist
can also request
movements such as
pelvic anteversion or
retroversion and
elevation of the lower
limbs.

2) Maintain an
upright posture and
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subsequently a
single-leg support on
different irregular
bases with each
attempt.

3) The patient must
stand up from a chair.
The therapist will
throw a ball towards
the patient, and they
must perform a hip
flexion movement
with the intention of
hitting the ball.

4) Regular walking
on a treadmill with
speed progression.

5) Lateral walking on
a treadmill with
constant speed. The
therapist will place
obstacles of different
shapes and sizes on
the treadmill. The
patient will be
instructed to avoid
the obstacles while
maintaining balance
on the treadmill.

Criteria = The patient
is able to balance in a
prone position on the
swiss ball/The patient
is able to avoid all
obstacles while
performing exercise
5.
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TABLE 3 - Regular gait conventional physiotherapy protocol

PHASE 1 2 Session: patient on the mat
4 sessions Lower limb stretches: posterior chain in dorsal decubitus (DD) and anterior
(2x per chain in lateral decubitus (DL).
week), 45 DD: active exercises for hip, knee, and ankle flexion and extension.
minutes DD: trunk dissociation with the assistance of a ball on lower limbs.
DD: hip abduction with resistance from an elastic band.
DD: pelvic lift exercise.
2 Session: patient seated and/or standing
Seated: trunk rotation.
Sit-to-stand exercise.
Unilateral weight transfer training on the step.
Plantar and dorsiflexion exercise in orthostasis.
PHASE 2 2 Session: patient on the mat
4 sessions Abdominal exercises.
(2x per Four-point kneeling position with limb elevation.
week), 45
minutes Y Session: patient seated and/or standing
Sit-to-stand exercise on an unstable surface.
Step up/down exercise.
Plantarflexion and dorsiflexion exercise in orthostasis on a single support.
PHASE 3 Two weeks:
8 sessions Sit-to-stand exercise on an unstable surface.
(2x per Obstacle step training (stationary): anterior, posterior, and lateral.
week), 45 Trunk dissociation in orthostasis.
minutes

Two weeks:

Walking with obstacle training;
Posterior walking training;
Dual-task walking training;
Lateral walking training;

DD: Dorsal decubitus; LD: Lateral decubitus
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FIGURE 1 - Spatiotemporal parameters in obstacle walking

el

>

1 - Trailing foot placement before obstacle (TFBO); 2 - Leading toe clearance (LTC);
3 - Trailing toe clearance (TTC); 4 - Leading foot placement after the obstacle (LFAO); 5 -
Crossing Speed (CS).
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MONTREAL COGNITIVE ASSESSMENT (MoCA) - Versdao Experimental Brasileira

MONTREAL COGNITIVE ASSESSMENT (MOCA) Nome: - Data de nasuiimfnin: i
Versio Experimental Brasileira Escolaridade: Data de avaliagao: _/ /[
Sexo: ldade:
o cubo (onze horas e dez minutos)
(3 pontos)
: Fim ‘," b
Inicio
Contorno  Nameros Ponteiros
-3
m Leia a lista de palawras, Rosto Veludo Igreja Margarida |\ .
0 sujeito de repeti-la, - o
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(1 nimeropor segundo) 0 sujeito deve repetir a sequéncia em ordem indireta [ ] 742 2
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[ ] FEACMNAAJKLBAFAKDEAAAJAMOFAAB =y
Subtragéo de 7 comegandopelo 100 [ ] 93 [ ] s [ 1 [ ] 72 [ ] s
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quemeera ajudado hoje. [ ] Sofa quando o cachoro estd na cala. [ ] —f2
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ABST RA(_;'EO Semehanga p. ex. enfre banana e laranja = frta [ ] trem - bicicketa [ ] religio - régua }2
EVOCACAO Deve recordar Rosto Veludo Igreja | Margarida |Vermeho
TARDIA aspalavras Pontuagio —5
SEM PISTAS [ ] [ ] [ ] [ ] [ ] apenas para
OPCIONAL Pista de categoria SEM PISTAS
Pista de miltipla escoha
OR ACAD [ ] piadomés [ ] més [ ]ano [ ]piedasemana [ ] Lugar [ ] Cidade ]
©Z. Nasreddine MD www.mocatest.org ToTAL 130
Versao experimental Brasileira: Ana Luisa Rosas Sarmento ::ﬂ?;mdw S92 e
Panlo Henrique Ferreira Bertoincci - José Roberto Wajman J/

(UNIFESP -SP 2007)
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APPENDIX C

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

Term nsentimento Livre e Esclareci TCLE

Vocé estd sendo convidado(a) a participar da pesquisa “Marcha com obstaculos em pessoas
com doenca de Parkinson — E possivel modificar os parametros para melhorar a

locomocio e a qualidade de vida, reduzir o risco de quedas e medo de cair?”

Este estudo faz parte de uma pesquisa do Programa de Pos-Graduag¢do em Ciéncias da
Reabilitagdo da Universidade Federal de Ciéncias da Saude de Porto Alegre (UFCSPA)
aprovada pelo Comité de Etica em Pesquisa (CEP) desta mesma universidade. A proposta
desse documento ¢ explicar as etapas dessa pesquisa e solicitar seu consentimento para
participar da mesma. Por favor, leia o documento com bastante atengdo e solicite orientagdo

quantas vezes forem necessarias a fim de esclarecer todas as suas duvidas.

Vocé estd sendo convidado(a) a participar deste estudo porque vocé foi diagnosticado(a) com
doenca de Parkinson. E comum ocorrerem alguns sintomas que afetam a locomogdo,
aumentando a suscetibilidade a cair impactando de forma negativa a qualidade de vida. Para
auxiliar na melhora dos sintomas motores, a fisioterapia baseada na terapia orientada a tarefa
para formulagdo de exercicios terapéuticos tém sido cada vez mais estudada em pessoas com
doenca de Parkinson. A fim de melhorar esses sintomas, ¢ de suma importancia a investigacao
de protocolos de treinamento e verificar se esses podem auxiliar de certa forma,
principalmente ao que se refere a marcha (caminhar) a fim de reduzir o risco de quedas e o

medo de cair.

Assim, essa pesquisa foi dividida em duas etapas, sendo os objetivos da etapa 1 desenvolver e
testar um protocolo de tratamento fisioterapéutico focado na melhora do desempenho da
marcha com obstaculos para pessoas com doenga de Parkinson e, da etapa 2 avaliar os efeitos
do treinamento desenvolvido na etapa 1 na qualidade de vida, no risco de quedas, no medo de

cair e na marcha de pessoas com doenga de Parkinson.

Os participantes desta pesquisa serdo divididos em dois grupos: PROTOCOLO
INTERVENCAO ou PROTOCOLO CONTROLE (apenas o protocolo intervengdo acontecera
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no laboratorio 805 do Prédio III da universidade). Os treinamentos serdo ministrados por 4
pesquisadores previamente treinados. Cada grupo ird realizar o treinamento do protocolo de
marcha ou do protocolo controle duas vezes por semana (45 minutos cada treinamento),
com intervalo minimo de 48 horas entre as sessdes, durante 8 semanas, totalizando 16 sessoes
de treinamento. As progressoes para cada tarefa serdo determinadas individualmente de
forma objetiva. Serdo coletadas medidas de pressdo arterial e frequéncia cardiaca antes,
durante (no ponto médio de cada protocolo) e ao final das sessdes. No momento médio e ao
final da sessdo lhe serd questionada sua percepg¢dao de esforco fisico. De forma geral, ¢
orientado que vocé esteja vestindo uma roupa confortdvel e leve (evitar calga jeans) para

realizar a atividade fisica proposta.

Para verificar os efeitos desses tratamentos, vocé sera acompanhado pelo pesquisador
responsavel ao longo da pesquisa e serdo realizadas algumas avaliacdes em dois diferentes
momentos na etapa 1: (1) antes de iniciar a interven¢do, (2) apos terminar a ultima
intervengdo (depois de 8 semanas). J4, na etapa 2 em trés diferentes momentos: (1) antes de
iniciar a interven¢ao, (2) apds terminar a ultima intervengdo (depois de 8 semanas) e (3) um
ano apos o término da pesquisa. As avaliagdes antes e depois do tratamento serdo realizadas
juntamente com o pesquisador responsavel e terdo duracdo de em média 1 hora. A avaliagdo
um ano apds o término da pesquisa sera realizada pelo telefone e vocé deverd responder

algumas questdes sobre possiveis quedas e seu medo de cair.

As avaliagdes da primeira etapa irdo investigar a severidade dos sintomas motores da doenga,
o estadiamento da doenca, o congelamento da marcha quando presente, a qualidade de vida, a
confianca para realizar as atividades de vida didria e a for¢a de pernas. Ja na etapa 2, serdo
avaliadas, também, quedas, a mobilidade funcional e a marcha. Todas as instrugdes
necessarias para as avaliagdes serdao fornecidas para vocé. Recomendamos que vocé venha até

a universidade acompanhado por um familiar e/ou cuidador.

Possiveis beneficios

Vocé poderéd perceber possiveis beneficios decorrentes deste tratamento que poderdo ajudar
nos seus sintomas da doenga de Parkinson, como melhora dos seus movimentos do corpo e

disposi¢do para realizar suas atividades de vida diaria.
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Custos pessoais
Vocé nao terd despesas pessoais durante a realizagdo deste estudo e ndo havera compensacao
financeira relacionada a sua participacdo. No entanto, ¢ garantido o ressarcimento de

quaisquer danos ou despesas relacionadas a esta pesquisa.

Danos relacionados 4 pesquisa

A pesquisa apresenta alguns riscos aos participantes que podem ocorrer durante a intervengao,
como dor muscular ou quedas, e/ou durante o preenchimento dos questionarios, como
desconforto em responder algumas perguntas. O participante terd autonomia para recusar o
preenchimento de questionarios especificos ou para ndo realizar movimentos que lhe gerem
desconforto durante as intervengdes. Em caso de quedas, os pesquisadores da equipe irdo
contatar o familiar/responsavel imediatamente por meio de ligagdo telefonica, a fim de
averiguar a situagdo e a necessidade de contato imediato com a equipe de emergéncia de Porto
Alegre. Em caso de danos diretamente causados por procedimentos desta pesquisa, 0s
participantes receberdo uma consulta remota ou em domicilio do profissional de saude
especifico para o caso, garantindo tratamento médico com as medicagdes necessarias ou

tratamento fisioterap€utico e psicoldgico, se necessario.

Possivel desisténcia

Sua participacdo neste estudo ¢ totalmente voluntaria, ou seja, vocé somente participa se
quiser. Vocé pode desistir da participagdo a qualquer momento, sem que isto o prejudique ou o
impeca de participar de pesquisas futuras. A equipe de pesquisa fornecera a vocé todas as
avaliagdes realizadas até o final de sua participagdo e estard disponivel para qualquer suporte,

se assim desejar.

Utilizacdo de seus dados pessoais

Todas as informacdes colhidas e/ou resultados serdo analisadas em carater estritamente
cientifico, mantendo-se a confidencialidade (segredo) de sua identidade a todo o0 momento, ou
seja, em nenhum momento os dados que o identifique serdo divulgados. Seus dados serdo
utilizados somente para esta pesquisa e ficardo armazenados em um banco de dados pelos
pesquisadores durante cinco anos e, apos, serdo devidamente descartados. Os resultados desta

pesquisa serdao disponibilizados para publicacao, contudo, sua identidade nao sera revelada.

Informagdes: Em qualquer etapa do estudo vocé terd acesso aos profissionais responsaveis

pela pesquisa para esclarecimento de eventuais duvidas que é: Aline de Souza Pagnussat,
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pode ser encontrada na UFCSPA (Rua Sarmento Leite 245, Anexo 3, Sala 805) e nos
respectivos telefones: (51) 3303 8912 e (51) 98114 5620. Em caso de duvidas quanto aos seus
direitos como participante deste estudo, o(a) senhor(a) pode entrar em contato com CEP da

UFCSPA (Rua Sarmento Leite, 245, Anexo 3, Sala 605 e através do telefone (51) 3303 8804.

Declaragdo de consentimento

Concordo em participar, de forma voluntéria, do estudo intitulado “Marcha com obstaculos
em pessoas com doenca de Parkinson — E possivel modificar os parimetros para
melhorar a locomocao e a qualidade de vida, reduzir o risco de quedas e medo de cair?”.
Declaro que ficaram claros para mim quais sao os propositos do estudo, os procedimentos a
serem realizados, seus desconfortos e riscos, as garantias de confidencialidade e de
esclarecimentos permanentes. Tive oportunidade de perguntar sobre o estudo e todas as
minhas duavidas foram esclarecidas. Entendo que estou livre para decidir ndo participar desta
pesquisa, sem nenhum prejuizo ou represalia de qualquer natureza ou desistir da pesquisa a
qualquer momento. Eu autorizo a utilizacdo dos meus registros médicos (prontuario médico)
pelo pesquisador, autoridades regulatérias e pelo CEP da instituicdo. Estou ciente que
receberei, uma via deste TCLE para meu arquivo e/ou impressao pela pessoa que realizou a
discussdo sobre o termo de consentimento e quando aplicavel pela testemunha e/ou
representante legal. Entendo que ao assinar este documento, ndo estou abdicando de nenhum

de meus direitos legais.

Assinale uma das opg¢des abaixo a fim de enviar o presente documento aos pesquisadores:
() Concordo.
() Nao concordo.

Nome do Participante: Data: / /

Data: / /

ALINE DE SOUZA PAGNUSSAT — Pesquisadora Responsavel
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FICHA DE ANAMNESE

Identificacdo do Paciente:

- Nome Completo:
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- Data de Nascimento: / /

- Procedéncia:

- Sexo: 0 Masculino o Feminino

- Profissao:

- Telefone para Contato: ()

- Escolaridade (anos):

Historico Clinico:

- Diagnostico Clinico:

- Tempo de Diagnostico:

- Realizacio de Atividade Fisica:

- Vocé atualmente pratica atividade fisica? o Sim o Nao

- Se sim, descreva o tipo de atividade, frequéncia semanal e duragdo por sessao:

- Atividade:
- Frequéncia: vezes por semana
- Duragdo por Sessao: minutos

- Tipos de Tratamento Anteriormente Realizados (se aplicavel):




- Medicacoes em Uso Atualmente (dose):

Observacoes e Comentarios Adicionais:

Nome do Avaliador e Data da Avaliagao:
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APPENDIX D

MDS-UPDRS- PARTE III - OFFICIAL MDS PORTUGUESE TRANSLATION

Parte II1: Avaliacio Motora

Visdo Geral: Esta parte da escala avalia os sinais motores da DP. Ao administrar a Parte III da MDS- UPDRS o
avaliador deve cumprir as seguintes diretrizes:

Na parte superior do formuldrio, marque se o paciente estd utilizando medicacgio para o tratamento de sintomas da
doenca de Parkinson e, se estiver sob o uso de levodopa, o tempo desde a ultima dose. Se o paciente recebe
tratamento para os sintomas da doenca de Parkinson, marque também o estado clinico do paciente usando as
seguintes defini¢des:

ON ¢ estado funcional tipico de quando os pacientes recebem medicacdo e t€ém uma boa resposta. OFF ¢ o estado
funcional tipico de quando os pacientes tém uma ma resposta apesar de tomarem medicagéo.

O avaliador deve “pontuar o que v&”. E evidente que outros problemas médicos concomitantes, tais como um
acidente vascular cerebral, paralisia, artrite, contratura, e problemas ortopédicos, tais como protese da coxo-femoral
ou joelho e escoliose, podem interferir com itens individuais da avaliagdo motora. Em situagdes em que ¢
absolutamente impossivel testar (ex., amputagdes, plegia, membro engessado), utilize a anotagdo "NA" para Nao
Aplicavel. Nas demais circustincias, avalie cada tarefa que o paciente desempenha no contexto das suas
comorbidades.

Todos os itens devem ser pontuados com um valor inteiro (sem meios pontos, sem dados em falta). Instru¢des
especificas sdo fornecidas para testar cada item. Estas devem ser seguidas em todas as circunstancias. O avaliador
demonstra enquanto descreve a tarefa que o paciente deve realizar e pontua a fun¢do imediatamente depois. Para os
itens Espontaneidade Global de Movimento e Tremor de Repouso (3.14 e 3.17), estes itens foram colocados
deliberadamente no final da escala porque a informagao clinica pertinente para a pontuagdo sera obtida durante toda
a avaliagdo.

No final da pontuagao, indicar se discinesia (coreia ou distonia) esteve presente no momento da avaliagao, e se assim
for, se estes movimentos interferiram com a avaliagdo motora.

3a O paciente usa medicagdo para o tratamento dos sintomas da doenga de Parkinson? Nao Sim

3b Se o paciente recebe medicagdo para o tratamento dos sintomas da doenga de Parkinson, marque o
estado clinico do paciente usando as seguintes definigoes:

ON.: On ¢ o estado funcional tipico de quando os pacientes estdo a tomar medicagdo e tém uma boa resposta.

OFF': Off ¢ o estado funcional tipico de quando os pacientes tém uma resposta fraca apesar de tomarem medicagao.

3¢ O paciente usa Levodopa ? Nao Sim

3.C1 Se sim, minutos desde a tltima dose de levodopa:
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3.1 FALA

Instrucdes para o avaliador: Escute a fala espontinea do paciente e participe da conversa se
necessario. Topicos sugeridos: pergunte sobre o trabalho do paciente, passatempos, exercicio, ou
como ele chegou ao consultdrio. Avalie o volume, modulagdo (prosédia) e a clareza, incluindo
fala arrastada, palilalia (repeticdo de silabas) e taquifemia (discurso rapido,juntando as silabas).

0: Normal: Sem problemas de fala.

1: Discreto: Perda de modulagdo, dicgdo ou volume, mas todas as palavras sdo facilmente
compreensiveis.

2: Ligeiro: Perda de modulagao, dic¢do ou volume, com algumas palavras nio claras, mas a frase
como um todo ¢ facil de compreender.

3: Moderado: A fala ¢ dificil de compreender ao ponto de algumas, mas ndo a maioria das frases,
serem dificeis de compreender.

4: Grave: A maioria da fala ¢ dificil de compreender ou ininteligivel.

Pontuaga
o:

3.2 EXPRESSAO FACIAL

Instrucdes para o avaliador: Observe o paciente sentado em repouso durante 10 segundos, sem
falar e também enquanto fala. Observe a frequéncia do piscar de olhos, face tipo mascara ou
perda de expressdo facial, sorriso espontdneo ou afastamento dos labios.

0: Normal: Expressao facial normal.

1: Discreto: Minima facies inexpressiva manifestada apenas pela diminuigdo na frequéncia
do piscar de olhos.

2: Ligeiro: Além da diminuigdo da frequéncia do piscar de olhos, presenga de facies inexpressiva
na parte inferior da face, particularmente nos movimentos da boca, tal como menos sorriso
espontaneo, mas sem afastamento dos labios.

3: Moderado: Facies inexpressiva com afastamento dos 1abios por algum tempo quando a boca
esta em repouso.

4: Grave: Facies inexpressiva com afastamento dos labios na maior parte do tempo quando a
boca estd em repouso.
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3.3 RIGIDEZ

Instrucdes para o avaliador: A rigidez é avaliada usando movimentos passivos lentos das grandes
articulagdes com o paciente numa posi¢do relaxada e o avaliador manipulando os membros e
pescoco. Primeiro teste sem a manobra de ativacdo. Teste e pontue o pescogo e cada membro
separadamente. Para os bragos, teste as articulagdes do punho e cotovelos simultaneamente. Para
as pernas teste as articulagdes coxo-femural e do joelho simultaneamente. Se ndo for detectada
rigidez, use uma manobra de ativagdo tais como bater o primeiro e o segundo dedo, abrir/fechar a
mao, ou toque do calcanhar, no membro que ndo esta sendo testado. Explique ao paciente que
deve tentar relaxar o maximo possivel enquanto ¢ testada a rigidez.

0: Normal: Sem rigidez.

1: Discreto: Rigidez apenas detectada com uma manobra de ativagao.

2: Ligeiro: Rigidez detectada sem a manobra de ativacdo, mas a amplitude total de movimento ¢é
facilmente alcangada.

3: Moderado: Rigidez detectada sem a manobra de ativag@o; amplitude total alcangada com
esforgo.

4: Grave: Rigidez detectada sem a manobra de ativacao e amplitude total de movimento nio
alcangada.

Pontuag
ao:

Pesco
co

MSD

MS

MI

MIE

3.4 BATER DOS DEDOS DA MAO (PINCA)

Instrucdes para o avaliador: Cada mao ¢ testada separadamente. Faca a demonstracdo da tarefa,
mas ndo realize a tarefa enquanto o paciente ¢ testado. Instrua o paciente para que toque com o

indicador no polegar 10 vezes, o mais rapido e amplo possivel. Pontue cada lado separadamente,
avaliando velocidade, amplitude, hesita¢Ges, interrupgdes e diminuigdo da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular ¢ interrompido com uma ou duas
interrupgdes ou hesitagdes nos movimentos; b) lentiddo minima; ¢) a amplitude diminui perto do
fim das 10 repetigdes.

3: Moderado: Qualquer um dos seguintes: a) mais de 5 interrupgdes durante os movimentos ou
pelo menos uma pausa mais longa (bloqueio); b) lentiddo moderada; c) a amplitude diminui apos
0 primeiro movimento.

4: Grave: Nao consegue ou quase ndo consegue executar a tarefa devido a lentidao, interrupgdes
ou decrementos.
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Pontuag

~ ao:
3.5 MOVIMENTOS DAS MAOS
Instrugdes para o avaliador: Cada mao ¢ testada separadamente. Faga a demonstragdo da tarefa,
mas ndo realize a tarefa enquanto o paciente ¢ testado. Instrua o paciente a fechar a mao com
forga com o brago fletido ao nivel do cotovelo de forma que a palma da méo esteja virada para o
avaliador. Peca ao paciente para abrir a mdo 10 vezes o mais rapido e amplo possivel. Se o
paciente ndo fechar a mao firmemente ou nio abrir a mao por completo, lembre-o de o fazer.
Pontue cada lado separadamente, avaliando velocidade, amplitude, hesitagdes, interrupgdes e
diminui¢des da amplitude.
0: Normal: Sem problemas.
1: Discreto: Qualquer dos seguintes: a) o ritmo regular ¢ interrompido com uma ou duas D
interrupgdes ou hesitagdes dos movimentos; b) lentiddo minima;
¢) a amplitude diminui perto do fim da tarefa.
2: Ligeiro: Qualquer dos seguintes: a) 3 a 5 interrup¢des durante o movimento;
b) lentidao ligeira; ¢) a amplitude diminui no meio da tarefa.

E

3: Moderado: Qualquer dos seguintes: a) mais de 5 interrupgdes durante 0 movimento ou pelo
menos uma pausa mais prolongada (bloqueio); b) lentiddo moderada; ¢) a amplitude diminui
apos a primeira sequéncia de abrir e fechar. E
4: Grave: Nao consegue ou quase ndo consegue executar a tarefa devido a lentidao, interrupgoes
ou decrementos.
3.6 MOVIMENTOS DE PRONACAO-SUPINACAO DAS MAOS
Instrucdes para o avaliador: Cada mao ¢ testada separadamente. Faga a demonstragio da tarefa,
mas nao realize a tarefa enquanto o paciente ¢ testado. Instrua o paciente a estender o braco em
frente ao seu corpo com a palma da mao virada para baixo; depois a virar a palma da mao para
cima e para
baixo alternadamente 10 vezes o mais rapido e amplo possivel. Pontue cada lado separadamente,
avaliando velocidade, amplitude, hesita¢des, interrupg¢des e diminuigdes da amplitude.
0: Normal: Sem problemas.
1: Discreto: Qualquer dos seguintes: a) o ritmo regular é interrompido com uma ou duas
interrupgdes ou hesitagdes dos movimentos; b) lentiddo minima; D
¢) a amplitude diminui perto do fim da sequéncia.
2: Ligeiro: Qualquer dos seguintes: a) 3 a 5 interrupgdes durante o movimento; b) lentiddo
ligeira; c) a amplitude diminui no meio da sequéncia.
3: Moderado: Qualquer dos seguintes: a) mais de 5 interrupgdes durante 0 movimento ou pelo E
menos uma pausa mais prolongada (bloqueio); b) lentiddo moderada; c¢) a amplitude diminui
apos a primeira sequéncia de pronagao-supinacao.
4: Grave: Nao consegue ou quase ndo consegue executar a tarefa devido a lentidao, interrupgdes
ou decrementos.
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3.7 BATER DOS DEDOS DOS PES

Instrucdes para o avaliador: Coloque o paciente sentado numa cadeira de encosto reto e com
bragos, com ambos os pés no chio. Teste cada pé separadamente. Faca a demonstra¢ao da tarefa,
mas nao realize a tarefa enquanto o paciente ¢ testado. Instrua o paciente a colocar o calcanhar no
ch@o numa posi¢do confortavel e depois tocar com os dedos dos pés 10 vezes no chdo, o mais
rapido e amplo possivel. Pontue cada lado separadamente, avaliando velocidade, amplitude,
hesitacdes, interrupcdes e diminui¢des da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular ¢ interrompido com uma ou
duas interrupgdes ou hesitagdes dos movimentos; b) lentiddo minima; ¢) a amplitude diminui perto
do fim das 10 repeticdes.

2: Ligeiro: Qualquer dos seguintes: a) 3 a 5 interrupgdes durante o movimento; b) lentiddo ligeira;
¢) a amplitude diminui a meio da tarefa.

3: Moderado: Qualquer dos seguintes: a) mais de 5 interrup¢des durante a sequéncia ou pelo
menos uma pausa mais prolongada (bloqueio); b) lentidao
moderada; ¢) a amplitude diminui apds a primeira repetig¢ao.

4: Grave: Nao consegue ou quase ndo consegue executar a tarefa devido a lentiddo, interrupgdes
ou decrementos.

Pontuag
ao:

3.8 AGILIDADE DAS PERNAS

Instrucdes para o avaliador: Coloque o paciente sentado numa cadeira de encosto reto e com
bragos, com ambos os pés confortavelmente no chio. Teste cada pé separadamente. Faga a
demonstragdo da tarefa, mas ndo realize a tarefa enquanto o paciente ¢ testado. Instrua o paciente
a colocar o pé no chdo numa posigdo confortavel e depois a levanta-lo e baté-lo no chao 10
vezes, o mais rapido e alto possivel. Pontue cada lado separadamente, avaliando velocidade,
amplitude, hesitagdes, interrupgdes e diminui¢cdes da amplitude.

0: Normal: Sem problemas.

1: Discreto: Qualquer dos seguintes: a) o ritmo regular ¢ interrompido com uma ou
duas interrupgdes ou hesitagdes dos movimentos; b) lentiddo discreta; ¢) a amplitude diminui
perto do fim da tarefa.

2: Ligeiro: Qualquer dos seguintes: a) 3 a 5 interrup¢des durante os movimentos; b) lentidao
ligeira; c) a amplitude diminui no meio da tarefa.

3: Moderado: Qualquer dos seguintes: a) mais de 5 interrupgdes durante a sequéncia ou pelo
menos uma pausa mais prolongada (bloqueio); b) lentiddo moderada; ¢) a amplitude diminui
apos o primeiro movimento.

4: Grave: Nao consegue ou quase ndo consegue executar a tarefa devido a lentidao, interrupgdes
ou decrementos.
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3.9 LEVANTAR-SE DA CADEIRA

Instrucdes para o avaliador: Coloque o paciente sentado numa cadeira de encosto reto e

com bragos, com ambos os pés no chdo e costas no fundo da cadeira (se o paciente ndo for
muito baixo). Peca ao paciente para cruzar os seus bragos sobre o peito e depois levantar-se.
Se o paciente ndo conseguir, tentar novamente até um maximo de duas vezes. Se ainda assim
ndo conseguir, permitir ao paciente que se chegue a frente na cadeira para se levantar com os
bragos cruzados ao nivel do peito. Permitir apenas uma tentativa nesta situagdo. Se sem
sucesso, permitir que o paciente se empurre usando as maos nos bracos da cadeira. Permitir
um maximo de trés tentativas usando esta estratégia. Se ainda assim ndo conseguir, ajude o
paciente a levantar-se. Apos o paciente estar de pé, observe a postura para o item 3.13.

0: Normal: Sem problemas. Capaz de se levantar rapidamente sem hesitagdes.

1: Discreto: O levantar ¢ mais lento que o normal; ou pode ser necessaria mais que uma
tentativa, ou pode ser necessdrio mover-se a frente na cadeira para se levantar. Sem
necessidade de usar os bracos da cadeira.

2: Ligeiro: Empurra-se para cima usando os bragos da cadeira sem dificuldade.

3: Moderado: Necessita de se empurrar, mas tende a cair para tras; ou pode ter de tentar mais
do que uma vez utilizando os bracos da cadeira, mas consegue levantar-se sem ajuda.

4: Grave: Incapaz de se levantar sem ajuda.

Pontuagao:

3.10 MARCHA

Instrucdes para o avaliador: A avaliagdo da marcha ¢ melhor realizada solicitando que o

paciente caminhe para longe e depois em diregdo ao avaliador para que quer o lado direito,
quer o lado esquerdo do corpo possam ser facilmente observados simultaneamente. O paciente
deve andar pelo menos 10 metros (30 pés), depois dar a volta e regressar para junto do
avaliador. Este item mede varios comportamentos: amplitude dos passos, velocidade dos
passos, altura da elevag@o dos pés, contato do calcanhar durante a marcha, dar a volta, e o
balanceio dos bragos, mas ndo o bloqueio da marcha (freezing). Aproveite para avaliar o
bloqueio da marcha (freezing) (proximo item 3.11) enquanto o paciente caminha. Observe
postura para o item 3.13.

0: Normal: Sem problemas.
1: Discreto: Marcha independente com minima alteragao.
2: Ligeiro: Marcha independente mas com alteragao substancial.

3: Moderado: Precisa de um auxilio de marcha (bengala, muleta, andador) para andar em
seguranga, mas ndo de outra pessoa.

4: Grave: Incapaz de caminhar ou consegue apenas com ajuda de outra pessoa.
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Pontuagao:

3.11 BLOQUEIO NA MARCHA (FREEZING)

Instrucdes para o avaliador: Enquanto avalia a marcha, avalie também a presenca de qualquer
episddio de bloqueio na marcha (freezing). Procure hesitagdes no inicio e titubeacdo nos
movimentos, especialmente quando se vira e atinge o final da tarefa. Na medida em que a
seguranga permitir, os pacientes NAO podem usar truques sensoriais durante a avaliacio.

0: Normal: Sem bloqueio na marcha (freezing).

1: Discreto: Bloqueio ao iniciar a marcha, ao se virar ou ao atravessar portas com apenas uma
interrup¢ao durante qualquer um destes eventos, mas depois continua sem bloqueios durante a
marcha em linha reta.

2: Ligeiro: Bloqueio no inicio, nas voltas ou ao atravessar portas com mais de uma
interrup¢do durante qualquer uma destas atividades, mas depois continua sem bloqueios
durante a marcha em linha reta.

3: Moderado: Bloqueia uma vez durante a marcha em linha reta. 4:

Grave: Bloqueia varias vezes durante a marcha em linha reta.
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3.12 ESTABILIDADE POSTURAL

Instrucdes para o avaliador: Este teste avalia a resposta ao movimento subito do corpo
produzido por um puxao rapido e forte sobre os ombros, enquanto o paciente esta de pé com
os olhos abertos e os pés confortavelmente afastados e paralelos um ao outro. Teste a
retropulsdo. Posicione-se atras do paciente e instrua-o sobre o que ocorrerd. Explique ao
paciente que pode dar um passo atras para evitar a queda. Deve haver uma parede sélida atras
do avaliador a, pelo menos, 1-2 metros de distdncia para permitir a observagdo do niimero de
passos atras. O primeiro pux&o ¢ uma demonstragdo instrutiva e ¢ deliberadamente mais suave
e ndo pontuado. Na segunda vez os ombros devem ser puxados rapida e bruscamente em
diregdo ao avaliador com forga suficiente para deslocar o centro de gravidade de modo a que o
paciente tenha de dar um passo para tras. O avaliador deve estar preparado para amparar o
paciente, mas deve estar suficientemente

afastado para permitir espaco suficiente para o paciente dar varios passos e recuperar de
forma independente. Ndo permita que o paciente flexione o corpo anormalmente em
antecipagdo ao puxdo. Observe o numero de passos para trds ou a queda. Até inclusive dois
passos para a recuperagdo ¢ considerado normal, por isso uma pontuacdo anormal comega aos
trés passos. Se o paciente ndo compreender o teste, o avaliador pode repeti-lo para que a
pontuacdo seja baseada numa avaliagdo que o avaliador sinta que reflete as limitagdes do
paciente ¢ ndo a falta de compreensdo ou preparagdo. Observe a postura em pé para o item
3.13.

0: Normal: Sem problemas. Recupera com um ou dois passos.
1: Discreto: 3 a 5 passos, mas o paciente recupera sem ajuda.
2: Ligeiro: Mais de 5 passos, mas o paciente recupera sem ajuda.

3: Moderado: Mantém-se de pé em seguranca, mas com auséncia de resposta postural; cai se
ndo for amparado pelo avaliador.

4: Grave: Muito instavel, tende a perder o equilibrio espontaneamente ou com um ligeiro
puxdo nos ombros.

Pontuagao:
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3.13 POSTURA

Instrugdes para o avaliador: A postura é avaliada com o paciente em posigo ereta apos se

ter levantado da cadeira, durante a marcha, e enquanto sdo testados os reflexos posturais.

Se notar uma postura incorreta, diga ao paciente para se posicionar direito e observe se a
postura melhora (ver a opgao 2 abaixo). Pontue a pior postura observada nestes trés momentos
de observacao. Esteja atento a flexado e inclinagao lateral.

0: Normal: Sem problemas.

1: Discreto: O paciente ndo esta completamente ereto, mas a postura pode ser normal
para uma pessoa mais idosa.

2: Ligeiro: Evidente flexdo, escoliose ou inclinacdo lateral, mas o paciente consegue
corrigir e adotar uma postura normal quando solicitado.

3: Moderado: Postura encurvada, escoliose ou inclinacao lateral, que ndo pode ser
voluntariamente corrigida pelo paciente até uma postura
normal.

4: Grave: Flexdo, escoliose ou inclinagdo com postura extremamente anormal.

Pontuagao:

3.14: ESPONTANEIDADE GLOBAL DE MOVIMENTO (BRADICINESIA
CORPORAL)

Instrucdes para o avaliador: Esta pontuagdo global combina todas as observagdes de lentiddo,
hesitagdo e pequena amplitude e pobreza de movimentos em geral, incluindo a redugéo da
gesticulacdo e do cruzamento de pernas. Esta avaliagdo é baseada na impressdo global do
avaliador apds observar os gestos espontaneos enquanto sentado, e a forma do levantar e
andar.

0: Normal: Sem problemas.

1: Discreto: Lentiddo global e pobreza de movimentos espontaneos discreta. 2:
Ligeiro: Lentidao global e pobreza de movimentos espontaneos ligeira.

3: Moderado: Lentiddo global e pobreza de movimentos espontdneos moderada. 4:

Grave: Lentiddo global e pobreza de movimentos espontaneos grave.

Pontuagao:
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3.15 TREMOR POSTURAL DAS MAOS

Instrugdes para o avaliador: Todo o tremor, incluindo o tremor de repouso reemergente, que
estd presente na postura ¢ incluido nesta pontuagdo. Pontue cada mao separadamente. Pontue
a maior amplitude observada. Instrua o paciente a estender os bracos em frente do corpo com
as palmas das maos viradas para baixo. O punho deve estar reto e os dedos confortavelmente
separados para que ndo se toquem. Observe esta postura durante 10 segundos.

0: Normal: Sem tremor.

1: Discreto: O tremor estd presente mas tem menos de 1 cm de amplitude.

2: Ligeiro: O tremor tem pelo menos 1 cm mas menos de 3 cm de amplitude.

3: Moderado: O tremor tem pelo menos 3 cm, mas menos de 10 cm de amplitude. 4:

Grave: O tremor tem pelo menos 10 cm de amplitude.

Pontuagao:

3.16 TREMOR CINETICO DAS MAOS

Instrugdes para o avaliador: Este tremor ¢ testado através da manobra de dedo-nariz. Iniciando
com o braco estendido, pega ao paciente que execute pelo menos trés manobras dedo-nariz
com cada mdo, chegando o mais longe possivel para tocar o dedo do avaliador. A manobra
dedo-ao-nariz deve ser executada com lentiddo suficiente para que o tremor nao seja ocultado,
0 que pode acontecer com movimentos muito rapidos do braco. Repetir com a outra mao,
pontuando cada mao separadamente. O tremor pode estar presente durante 0 movimento ou
quando se alcanca qualquer um dos alvos (nariz ou dedo). Pontue a maior amplitude
observada.

0: Normal: Sem tremor.

1: Discreto: O tremor esta presente mas tem menos de 1 cm de amplitude.

2: Ligeiro: O tremor tem pelo menos 1 cm mas menos de 3 cm de amplitude.

3: Moderado: O tremor tem pelo menos 3 cm mas menos de 10 cm de amplitude. 4:

Grave: O tremor tem pelo menos 10 cm de amplitude.

Pontuagao:
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Pontuag
ao:
3.17 AMPLITUDE DO TREMOR DE REPOUSO
Instrucdes para o avaliador: Este e o proximo item foram colocados deliberadamente no final
da avaliagdo para permitir ao avaliador reunir observagdes sobre o tremor de repouso que
podem ter surgido a qualquer momento da avaliacdo, incluindo quando o paciente estad
calmamente sentado, durante a marcha e durante as atividades em que algumas partes do
corpo estdo em movimento, mas outras estdo em repouso. Pontue a amplitude maxima
observada em qualquer momento, como a pontuagdo final. Pontue apenas a amplitude e ndo a
persisténcia ou a intermiténcia do tremor.
MSD
Como parte desta pontuagdo, o paciente deve sentar-se calmamente numa cadeira, com as
maos colocadas nos bracos da cadeira (e nao no colo) e os pés confortavelmente apoiados no
chdo durante 10 segundos sem nenhuma outra instrugdo. O tremor de repouso ¢ avaliado
separadamente para os quatro membros e também para o labio/mandibula. Pontue apenas a
amplitude maxima observada a qualquer momento, sendo essa a pontuagao final.
MSE
Extremidades
0: Normal: Sem tremor.
1: Discreto.: < 1 cm de amplitude maxima.
. . . . MID
2: Ligeiro: 2 1 cm mas < 3 cm de amplitude maxima.
3: Moderado: 2 3 cm mas < 10 cm de amplitude maxima.
4: Grave: 2 10 cm de amplitude maxima.
Labio/ MIE
Mandib
ula
0: Normal: Sem tremor.
1: Discreto: < 1 cm de amplitude méaxima.
2: Ligeiro: 2 1 cm mas < 2 cm de amplitude maxima. Labio
/
3: Moderado: 2 2 cm mas < 3 cm de amplitude maxima. Mandib
ula
4: Grave: 2 3 cm de amplitude maxima.
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3.18 PERSISTENCIA DO TREMOR DE REPOUSO

Instrugdes para o avaliador: Este item recebe uma pontuagdo Unica para todo o tremor de
repouso ¢ foca-se na persisténcia do tremor de repouso durante o periodo de avaliagdo quando

diferentes partes do corpo estdo em repouso. Este item é pontuado deliberadamente no final
da avaliagdo para que varios minutos de informagdo possam ser reunidos em uma Unica
pontuagao.

0: Normal: Sem tremor.

1: Discreto: Tremor de repouso presente durante < 25% do tempo de
avaliacao.

2: Ligeiro: Tremor de repouso presente durante 26-50% do tempo de avaliagao.
3: Moderado: Tremor de repouso presente durante 51-75% do tempo de avaliagdo. 4:

Grave: Tremor de repouso presente durante > 75% do tempo de avaliagdo.

Pontuagao:

IMPACTO DAS DISCINESIAS NAS PONTUACOES DA PARTE III

A. Estiveram presentes discinesias (coreia ou distonia) durante a avaliagdo? Nado Sim

B. Se sim, estes movimentos interferiram com as suas pontuagdes? Nao Sim

ESTADIAMENTO DE HOEHN E YAHR

0: Assintomatico.

1: Apenas envolvimento unilateral.

2: Envolvimento bilateral sem alterac¢do do equilibrio.

3: Envolvimento ligeiro a moderado, alguma instabilidade postural mas independente
fisicamente; necessita de ajuda para recuperar do teste do puxao.

4: Incapacidade grave; ainda consegue andar ou ficar de pé sem ajuda. 5:

Confinado a cadeira de rodas ou acamado, se ndo for ajudado.

Pontuagao:
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MODIFIED HOEHN AND YAHR SCALE
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Estagios Sintomas

0 Nenhum sinal da doenga.

1 Doenca Unilateral.

1,5 Envolvimento unilateral e axial.

2 Doenca bilateral e déficit de equilibrio.

2,5 Doenca bilateral leve, com recuperac¢do no “teste do
empurrdo”.

3 Doenga bilateral leve a moderada; alguma
instabilidade postural; capacidade
de viver independente.

4 Incapacidade grave, ainda capaz de caminhar ou
permanecer de pé sem
ajuda.

5 Confinado a cama ou cadeira de rodas a ndo ser que

receba ajuda.
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The TIDieR (Template for Intervention Description and Replication) Checklist*:

Information to include when describing an intervention and the location of the

information
Item Item Where located **
number Primary paper Other
(page or appendix (details)
number)
BRIEF NAME
1. Provide the name or a phrase that Page 6-7
describes the intervention.
WHY
2. Describe any rationale, theory, or goal of  Page 3-4
the elements essential to the intervention.
WHAT
3. Materials: Describe any physical or Page 9-10
informational materials used in the Appendix C and
intervention, including those providedto  2C
participants or used in intervention
delivery or in training of intervention
providers. Provide information on where
the materials can be accessed (e.g. online
appendix, URL).
4. Procedures: Describe each of the Page 6-7
procedures, activities, and/or processes Tables 2 and 3




used in the intervention, including any

enabling or support activities.

WHO PROVIDED

For each category of intervention
provider (e.g. psychologist, nursing
assistant), describe their expertise,
background and any specific training

given.

HOW

Describe the modes of delivery (e.g.
face-to-face or by some other
mechanism, such as internet or
telephone) of the intervention and
whether it was provided individually or

in a group.

WHERE

Describe the type(s) of location(s) where
the intervention occurred, including any
necessary infrastructure or relevant

features.

Page 8
Appendix C

Page 4-5
Appendix C
Table 2

Page 4-5

60

WHEN and HOW MUCH

Describe the number of times the
intervention was delivered and over what
period of time including the number of
sessions, their schedule, and their

duration, intensity or dose.

Page 7




10.

11.

12/

TAILORING
If the intervention was planned to be
personalized, titrated or adapted, then

describe what, why, when, and how.

MODIFICATIONS
If the intervention was modified during
the course of the study, describe the

changes (what, why, when, and how).

HOW WELL
Planned: If intervention adherence or

fidelity was assessed, describe how and

by whom, and if any strategies were used

to maintain or improve fidelity, describe

them.

Actual: If intervention adherence or
fidelity was assessed, describe the extent
to which the intervention was delivered

as planned.

Page 6-7
Tables 1 and 2

NA

Appendix G

NA
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VIABILIDADE, SEGURANCA, AUTOPERCEPCAO DE MELHORA DA
LOCOMOCAO, ACEITACAO E USO FUTURO

Participante:

Data da avaliacao: / /

Viabilidade e Seguranca:

1. Quanto  vocé
acha  que  este
protocolo atendeu
as suas

expectativas para

melhorar a
caminhada?
2. Quanto  acha

que este protocolo
foi adequado a sua
condicdo motora e
cognitiva?

3. Quanto vocé se
sentiu seguro fazendo

os exercicios deste

protocolo?
4. Quanto  vocé  se
sentiu confortavel

fazendo os exercicios

deste protocolo?



Como vocé avalia a sua

experiéncia geral

com este protocolo de tratamento?

Autopercepcio de Melhora da

Locomoc¢ao, Aceitacao e Uso Futuro:

6.

Quanto vocé acha que
sua caminhada
melhorou depois

deste protocolo?

Quao provavel seria que

voceé continuasse
praticando este
protocolo?

0) quanto voceé
recomendaria este

protocolo a outras pessoas
com as mesmas

caracteristicas que vocé?
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QUEDAS, QUASE-QUEDAS E MEDO DE CAIR

Quedas, quase-quedas e medo de cair:

Uma queda é definida como um evento que resultou no individuo inadvertidamente chegando ao repouso no
ch@o ou em um nivel inferior, ndo devido a um evento intrinseco importante (por exemplo, convulsdo, Acidente

Vascular Cerebral ou perda de consciéncia) ou perigo (por exemplo, sofrer um golpe violento).

Q1. Vocé caiu no ultimo ano? Quantas vezes?
[] N3do, ndo cai nenhuma vez

] Uma vez

[] 1-5 vezes

] 5-10 vezes

[ Mais do que 10 vezes

Q2. Vocé teve episodios de quase queda no ultimo ano, quando vocé quase caiu mas foi

capaz de evitar a queda completa?
[INdo

[Isim

Q10. Vocé tem medo de cair?
[INio

[Isim

Q11. Se vocé respondeu SIM a questiao anterior, como vocé quantifica o seu medo de cair

(zero:nenhum medo - 100: medo extremo)

0102030405060 70 80 90 100
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Meu medo de cair :

Q12. Na sua opinido, qual a chance de vocé cair nos préximos meses?
[INenhuma chance

] Pequena chance

[IModerada chance

[] Grande chance

Q13. Vocé deixa de fazer alguma coisa por medo de cair?
DNﬁo, eu fago tudo normalmente

[] Sim, eu evito algumas atividades por medo de cair

[] Sim, eu evito varias atividades por medo de cair

[] Sim, eu restrinjo muito minhas atividades por medo de cair



