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RESUMO 

Contexto: O comprometimento dos membros superiores é uma das principais 
queixas de indivíduos com Doença de Parkinson (DP). A imaginação motora (IM) 
e a observação da ação (OA), associadas ou não a interface cérebro-máquina 
(ICM), têm sido aplicadas na reabilitação de pessoas com distúrbios 
neurológicos. Contudo, são escassos os estudos que detalham a aplicação 
dessas técnicas especificamente na DP. Objetivo: Este estudo visa descrever 
detalhadamente o protocolo de um ensaio clínico randomizado simples cego 
para avaliar os efeitos das intervenções isoladas e combinadas de IM, OA e ICM 
nas alterações motoras dos membros superiores e na função cognitiva em 
indivíduos com DP. Métodos: O estudo será conduzido com cinco grupos 
experimentais: IM, OA e execução da ação; IM e execução da ação; OA e 
execução da ação; IM via ICM e execução da ação; IM via ICM, OA e execução 
da ação. A amostra será composta por indivíduos com DP, recrutados por 
conveniência, e distribuídos aleatoriamente entre os grupos. Cada participante 
será avaliado em três momentos: pré-intervenção (T0), pós-intervenção (T1) e 
no follow-up (T2), quatro semanas após o término da intervenção. A intervenção 
consistirá em 10 sessões, com duração aproximada de 60 minutos cada. 
Resultados esperados: Os resultados esperados incluem melhorias no 
desempenho motor, avaliadas pelo Teste de Avaliação dos Membros Superiores 
de Pessoas Idosas e pela Escala Unificada de Avaliação da Doença de 
Parkinson - Parte III, além de uma redução no tempo de execução da tarefa no 
Teste dos 9 Pinos. A função cognitiva será avaliada pela Escala de Avaliação 
Cognitiva da DP, e o desempenho ocupacional pela Medida Canadense de 
Desempenho Ocupacional. Discussão: Considera-se que a elaboração deste 
protocolo facilitará a reprodução dessas técnicas na reabilitação de pessoas com 
DP. O protocolo destaca-se pela personalização das intervenções e pela 
possibilidade de aplicação fora do ambiente clínico, podendo ser facilmente 
replicada por fisioterapeutas e terapeutas ocupacionais, resultando em uma 
proposta inédita e inovadora para essa população. O estudo está registrado no 
Clinicaltrials.gov sob o ID NCT05696925. 

Palavras-chave: Imaginação motora, observação da ação, interface cérebro-
máquina, Doença de Parkinson, estudo protocolo.  



 

ABSTRACT 

Background: Upper limb impairment is one of the main complaints of individuals 
with Parkinson's disease (PD). Motor imagery (MI) and action observation (AO), 
with or without the use of brain-machine interfaces (BMI), have been applied in 
the rehabilitation of individuals with neurological disorders. However, there are 
few studies that detail the application of these techniques specifically for PD. 
Objective: This study aims to provide a detailed description of the protocol for a 
simple, single-blind randomized clinical trial to evaluate the effects of isolated and 
combined MI, AO, and BMI interventions on motor changes in the upper limbs 
and cognitive function in individuals with PD. Methods: The study will be 
conducted with five experimental groups: MI, AO, and action execution; MI and 
action execution; AO and action execution; MI via BMI and action execution; MI 
via BMI, AO, and action execution. The sample will consist of individuals with PD, 
recruited by convenience sampling, and randomly assigned to the groups. Each 
participant will be assessed at three time points: pre-intervention (T0), post-
intervention (T1), and at follow-up (T2), four weeks after the intervention ends. 
The intervention will consist of 10 sessions, each lasting approximately 60 
minutes. Expected results: Expected outcomes include improvements in motor 
performance, assessed by the Upper Limb Functional Test for Older Adults and 
the Unified Parkinson's Disease Rating Scale (UPDRS) - Part III, as well as a 
reduction in task execution time on the Nine-Hole Peg Test. Cognitive function 
will be assessed using the Parkinson’s Disease Cognitive Rating Scale, and 
occupational performance will be measured by the Canadian Occupational 
Performance Measure. Discussion: It is expected that the development of this 
protocol will facilitate the replication of these techniques in the rehabilitation of 
individuals with PD. The protocol stands out for the customization of the 
interventions and the possibility of being applied outside the clinical environment, 
making it easily replicable by physiotherapists and occupational therapists, 
resulting in an innovative and unprecedented proposal for this population. The 
study is registered on Clinicaltrials.gov under the ID NCT05696925. 

Key words: Motor imagery, action observation, brain-computer interface, 
Parkinson's Disease, study protocol. 
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Study Protocols 



 

Study Protocols describe plans for conducting research projects and consist of a 

single article on PLOS ONE. 

Study Protocols must comply with the PLOS ONE general submission guidelines 

and any guidelines specific to the related research study type. In addition, the 

protocol must: 

 Relate to a research study that has not yet generated results. 

 Be submitted before recruitment of participants or collection of data for the 

study is complete. 

 Meet the same standards for ethics of experimentation and research 

integrity as the research study. If it involves human or animal subjects, cell 

lines or field sampling, or has potential biosafety implications, prior 

approval from the relevant ethics body must be obtained prior to 

submission. Please contact us if you have a valid reason for not obtaining 

approval.  

Additional prerequisites apply for these study types: 

 Clinical trials: 

  

o The trial must be registered prior to submission of your protocol in 

one of the publicly accessible registries approved by the WHO or 

ICMJE (International Committee of Medical Journal Editors). 

o The name of the registry and the trial or study registration number 

must be included in the Abstract. 

o A copy of the protocol that was approved by the ethics committee 

must be submitted as a supplementary information file. Please 

provide an additional English translation if the original document is 

not in English. Please note that the protocol will be published with 

the manuscript if accepted. 

o A SPIRIT schedule of enrollment, interventions, and 

assessments must be included as the manuscript’s Figure 1, and a 

https://journals.plos.org/plosone/s/what-we-publish/#loc-study-protocols
https://journals.plos.org/plosone/s/criteria-for-publication#loc-6
https://journals.plos.org/plosone/s/criteria-for-publication#loc-6
https://journals.plos.org/plosone/s/submission-guidelines#loc-human-subjects-research
https://journals.plos.org/plosone/s/submission-guidelines#loc-animal-research
https://journals.plos.org/plosone/s/submission-guidelines#loc-cell-lines
https://journals.plos.org/plosone/s/submission-guidelines#loc-cell-lines
https://journals.plos.org/plosone/s/submission-guidelines#loc-observational-and-field-studies
https://journals.plos.org/plosone/s/ethical-publishing-practice#loc-biosecurity-and-dual-use-research-of-concern
https://journals.plos.org/plosone/s/submission-guidelines#loc-clinical-trials
https://www.spirit-statement.org/publications-downloads/
https://www.spirit-statement.org/publications-downloads/


 

completed SPIRIT checklist must be uploaded as Supporting 

Information file S1. 

Study Protocols must also comply with general PLOS ONE criteria for 

publication and in addition you should: 

 include the word “Protocol” in your Title. 

 include a detailed description of the planned study in the Materials and 

Methods section. This should provide sufficient methodological detail for 

the protocol to be reproducible and replicable. Your description should 

cover all relevant and applicable facts and hypothesis, including: 

  

o the aim, design, and settling 

o the sample size calculation 

o how data saturation will be determined (for qualitative studies) 

o the characteristics of participants e.g., inclusion and 

exclusion criteria, sample selection criteria, variables to be 

measured, randomization and blinding criteria (where applicable), 

and how informed consent will be obtained  

o how materials will be selected and used e.g., where and how they 

will be sourced, the processes, interventions, or comparisons to be 

used, the outcomes to be measured, and when and how they will 

be measured 

o the data management plan 

o safety considerations 

o the type of data and statistical analyses to be used 

o the status and timeline of the study, including whether participant 

recruitment or data collection has begun 

o where and when the data will be made available.  

 include an analysis of preliminary or pilot data, only if it is necessary to 

support the feasibility of the study or as a proof of principle. This is optional. 
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 we encourage authors you to register with OSF and provide the your 

registration number in the Materials and Methods section. This is optional. 

 optionally add any other SI files, figures or tables that elaborate or 

authenticate the protocol: e.g., any reporting checklists applicable to your 

study type. 
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