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RESUMO

Introducio: A Paralisia Facial Periférica (PFP) uma alteragdo na funcdo do nervo facial que
acarretam comprometimentos funcionais, estéticos e psicoldgicos nos sujeitos acometidos por esta
condi¢do de saude. A avaliagdo destes individuos € realizada por meio de escalas subjetivas e/ou
avaliacdes objetivas que fornecem subsidio para uma proposta interventiva, tal como a Pratica
Mental (PM), técnica de treinamento com objetivo de aumentar a performance do individuo.
Considerando a escassez de métodos de avaliagdo aplicados ao ambiente clinico e a falta de estudos
sobre a influéncia da PM nesta condicdo, o presente estudo teve como objetivo inicial avaliar a
confiabilidade do software Tracker para mensurar deslocamentos da mimica facial (MF) e como
objetivo secunddrio analisar a influéncia da PM na reabilitagdo de individuos com PFP. Materiais e
Métodos: Foram realizados um estudo transversal e um ensaio clinico ndo controlado. O estudo
transversal foi realizado para avaliar a confiabilidade do software Tracker para mensurar
deslocamentos durantes as MFs. Para este estudo foram recrutados individuos com e sem PFP os
quais foram filmados realizando MF e tiveram os videos analisados por avaliadores independentes,
para essa analise foi calculado o Indice de Correlagdo Intraclasse (ICC). Para o ensaio clinico ndo
controlado foi realizado uma analise comparativa entre os momentos pré e pos intervencao nas
medidas FGS, pela COPM, pela FDI e pelos deslocamentos faciais obtidos por meio do Tracker em
individuos com PFP que foram submetidos a oito sessdoes de fisioterapia associada a PM.
Resultados e Discussido: O software apresentou confiabilidade moderada e forte para avaliar
deslocamentos das mimicas de fechar olhos e sorrir, ndo houve correlagdo para o movimento de
fazer o bico, pois o software ndo foi capaz de mensurar os movimentos que ocorrem no plano
antero-posterior. Os individuos com PFP que finalizaram o protocolo de intervenc¢do apresentaram
melhora significativa na FGS, FDI, COPM e deslocamento da comissura labial afetada. J& para as
escalas funcionais o grupo Controle do Movimento ndao apresentou diferenca nas escalas, o grupo
Facilitacdo e o grupo Relaxamento ndo apresentaram para a subescala de bem estar social da FDI.
Este fato pode estar relacionado ao tamanho da amostra. Conclusdo: O Tracker apresentou
correlagdo forte e moderada para as mimicas de fechar os olhos e sorrir, podendo assim ser utilizado
em ambiente clinico para mensurar estas mimicas. J4 a PM demonstrou ser capaz de influenciar

positivamente na recuperacao funcional de individuos com PFP.

Palavras-chaves: Fisioterapia, Paralisia Facial, Pratica Mental.
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ABSTRACT

Introduction: Peripheral Facial Paralysis (PFP) is a alterations in facial nerve function that lead to
functional, aesthetic and psychological impairment in the subjects affected by this health condition.
The evaluation of these individuals is performed through subjective scales and/or objective
assessments that provide support for an interventional proposal, such as the Mental Practice (PM), a
training technique aimed at increasing the individual's performance. Considering the scarcity of
evaluation methods applied to the clinical environment and the lack of studies on the influence of
PM in this condition, the present study had as its initial objective to evaluate the reliability of the
Tracker software to measure movements of the facial mime (MF) and as a secondary objective to
analyze the influence of MP in the rehabilitation of individuals with PFP. Materials and Methods:
A cross-sectional study and an uncontrolled clinical trial were conducted. The cross-sectional study
was carried out to evaluate the reliability of the Tracker software to measure displacements during
MF. For this study, individuals with and without PFP were recruited who were filmed doing MF and
had the videos analyzed by independent evaluators. For this analysis the Intraclass Correlation
Index (ICC) was calculated. For the uncontrolled clinical trial, a comparative analysis was
performed between the pre and post intervention moments in of the FGS, COPM, FDI and the facial
displacements obtained through Tracker in individuals with PFP who underwent eight sessions of
physical therapy associated with PM. Results and Discussion: The software presented moderate
and strong reliability to evaluate the movements of the mimics of close eyes and to smile, there was
no correlation for the movement of the beak because the software was not able to measure the
movements that occur in the anteroposterior plane . Individuals with PFP who completed the
intervention protocol showed significant improvement in the FGS, FDI, COPM and displacement of
the affected labial commissure. For the functional scales, the movement control group showed no
difference in any scale, the Facilitation group and the Relaxation group did not present to the FDI
social welfare subscale. This fact may be related to the size of the sample. Conclusion: The Tracker
software presented a strong and moderate correlation for the mimics of closing the eyes and
smiling, being able to be used in clinical environment to measure these mimics. PM has been shown

to influence positively the functional recovery of individuals with PFP.

Key words: Physical Therapy, Facial Paralysis, Mental Practice.
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1. INTRODUCAO

O nervo facial (VII par craniano) ¢ responsavel pela inervagdo dos musculos da mimica
facial e o comprometimento deste nervo gera o quadro definido como paralisia facial periférica
(PFP)(1). Individuos acometidos por essa paralisia tendem a apresentar assimetria facial entre as
hemifaces, tanto em repouso quanto em movimento, bem como limitagdes funcionais para realizar
atividades como comer, beber e falar, além de discrepancias na hidratacdo ocular (secura ou
lacrimejamento) (1-5). Além destes comprometimentos, os sujeitos podem apresentar espasmos
musculares e sincinesias durante a realizacdo de movimentos voluntarios (6). As limitagdes fisicas
associadas aos problemas estéticos gerados pela paralisia facial resultam em comprometimentos
psicossociais, gerando reducdo na percep¢do da qualidade de vida relacionada a saude dos
individuos acometidos por esta afec¢do (7). Walke et al. (8) concluiram que pacientes com sequelas
de paralisia facial de longa duracdo tendem a apresentar depressdo, ansiedade, isolamento social,

chegando até a apresentar quadro clinico de paranoia.

A prevaléncia da paralisia facial periférica ¢ de aproximadamente 15 a 40 casos por 100.000
pessoas (3). Dentre as principais causas de PFP encontram-se a traumadtica, a infecciosa, a
neoplésica, as congénitas, a metabdlica, a toxica e a idiopatica (4), sendo esta ultima a responsavel
por mais de 60% dos casos de paralisia, denominada paralisia de Bell (9). Apesar da etiologia deste
tipo de paralisia ainda ser desconhecida (10), alguns estudos sugerem que esta paralisia pode ser

decorrente da reativagdo do virus Herpes simplex (11,12).

Visto que a PFP ¢ uma condi¢do de satide recorrente na populacdo, que possui multiplas
causas e que gera comprometimentos de estruturas especificas, associados a limitagdes funcionais e
restricdes em realizar atividades sociais, bem como redu¢do na percep¢cdo da qualidade de vida,
disturbios emocionais, sociais e profissionais (7,13), a avaliacao destes individuos deve contemplar
o sujeito em sua totalidade, abordando os fatores biopsicossociais, ndo se restringindo apenas a
lesdo nervosa periférica. Neste contexto o referencial tedrico da Classificacdo Internacional de
Funcionalidade, Incapacidade e Satde (CIF) (14) deve ser abordado. Assim, tanto a avaliagdo
quanto a interven¢ao fisioterapéutica devem analisar o comprometimento das estruturas e fungdes
do corpo, as limitacdes nas atividades apresentadas pelos individuos, levando em consideragdo a
restri¢do na participag@o e os fatores contextuais (pessoais e ambientais, barreiras e facilitadores),

para assim buscar a terapéutica que possa restabelecer a funcionalidade do individuo.
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VanSwearingen e¢ Branch (6) realizaram um estudo com objetivo de categorizar os
individuos com PFP com base nos sinais e sintomas apresentados, para desta forma nortear o
tratamento destes. Com base nos resultados obtidos das avaliagdes dos individuos, realizadas pelos
autores, foi possivel estabelecer quatro categorias de sinais e sintomas apresentados pelos sujeitos
com PFP. Sao elas: Iniciacdo, Facilitagdo, Controle do Movimento e Relaxamento.

Na fase de Iniciagdo o individuo apresenta moderada a grave assimetria em repouso entre as
hemifaces, grave assimetria facial durante movimento voluntdrio e raramente apresenta sinais de
movimentagdo aberrante (sincinesias) (6). Na fase de Facilitagdo o individuo apresenta assimetria
facial em repouso de forma média a moderada, apresenta inicio de ativagdo muscular facial
voluntéria e pouca ou nenhuma sincinesia (6). Na fase de Controle do Movimento o individuo
apresenta algum grau de assimetria em regides da face, os movimentos voluntarios e expressdes
faciais estdo presentes, contudo de forma reduzida, tendo como caracteristica mais marcante a
presenca de sincinesias (6). J4 na fase de Relaxamento o individuo apresenta acentuada assimetria
em repouso, contraturas e presen¢a de espasmos musculares que aumentam em frequéncia e
magnitude a medida da execu¢do dos movimentos faciais voluntarios (6).

Diversas técnicas fisioterapéuticas sdo comumente utilizadas na reabilitagdo de sujeitos com
PFP. Neste contexto Teixeira et al. (15) realizaram uma revisdo sistematica da literatura com o
objetivo de analisar a influéncia da fisioterapia na recuperagdo de individuos com diagnostico de
paralisia de Bell, para isso foram avaliados a recuperacdo funcional dos individuos, a recuperacio
incompleta e os efeitos adversos causados pelas intervencdes. Neste estudo foram incluidos ensaios
clinicos randomizados, sem restricdo quanto ao tipo de intervengdo aplicada sendo analisados 12
estudos que contemplavam a eletroestimulagdo, a cinecioterapia e a acupuntura. Apos as analises os
autores concluiram que a eletroestimula¢do ndo deve ser utilizada por apresentar risco de gerar
sincinesias (15). Os estudos que utilizaram acupuntura apresentavam alto risco de viés, com um
nimero reduzido de individuos e um curto periodo de tratamento, dificultando, desta forma, a
conclusdo sobre a utilizagdo deste método (15). Os estudos que utilizaram cinesioterapia
apresentaram resultados significativos na recuperacao de individuos com PFP e na reducao de
sincinesias, contudo, conforme os autores, apresentavam baixa ou moderada qualidade
metodoldgica (15).

A contraindicagdo da utilizagdo de eletroestimulacdo € corroborada por outros autores ao
afirmarem que esta modalidade de intervengdo pode reforgar inervagdes aberrantes, gerando assim
sincinesias (16,17). Quanto a cinesioterapia Pereira et al.(3), em uma revisdo sistematica da

literatura, avaliaram a influéncia de exercicios faciais na recuperacio de individuos com PFP e por
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meio de uma meta-analise concluiram que os exercicios faciais podem melhorar a funcionalidade
dos sujeitos e, se associadas a biofeedback, sdo capazes de reduzir as sincinesias.

Considerando as limitagdes funcionais geradas pela PFP e que as intervencdes aplicadas de
maneira erronea sao capazes de agravar o quadro clinico apresentado, ou at¢ mesmo serem a fonte
causadora destes agravos, a escolha da intervencao deve ser pautada nos sinais e sintomas
apresentados pelos pacientes (18). Contudo, a maioria dos estudos dividem os individuos com PFP
apenas em fase aguda ou cronica, ndo considerando as diversas caracteristicas que os sujeitos
podem apresentar em cada uma delas (6). Além desta limitagdo, quanto ao momento de abordagem
fisioterapéutica e as estratégias que devem ser tomadas em cada fase de intervencdo na PFP, as
diversas formas de avaliagdo desta populagdo devem ser consideradas na hora da interpretagao dos
resultados dos estudos. Desta maneira diversos modelos de avaliacdo da fungdo facial foram
propostos, desde métodos subjetivos, por meio de escalas, a objetivos (19-21). Dentre as escalas de
avaliagdo dos comprometimentos gerados pela paralisia facial, pode-se citar a escala de House-
Brakman ou Sistema de Graduagdo House-Brackman (22), a qual € o instrumento de avaliagdo que
classifica o individuo com PFP em 1 de 6 grupos de acordo com a observacdo do avaliador. Os
individuos do grupo 1 ndo apresentam comprometimentos faciais decorrente da PFP e os individuos
do grupo 6 apresentam incapacidade de realizar qualquer movimento do lado acometido. Outra
medida subjetiva e a Facial Grading System (FGS) (6,18), que mensura o comprometimento facial
decorrente da PFP, atribuindo uma nota de 0-100 ao individuo, a qual que pode ser comparada nos
momentos pré e pos intervengao.

Entretanto as escalas mesmo validadas e largamente utilizadas possuem um carater subjetivo
e sdo interpretacdo-dependente do avaliador, tendo os seus escores influenciados por fatores
pessoais tais como experiéncia clinica prévia (19), podendo assim gerar erros e discrepancias nos
resultados obtidos na avaliagdo ao se comparar avaliadores diferentes ou na comparagdao de
resultados obtidos em estudos diferentes. Frente a isto a utilizagdo de métodos de avaliacao
objetivos sdo necessarios. Contudo, apesar da variedade de instrumentos objetivos para mensuragao
da fun¢ao facial (21,23,24), estes apresentam limitagcdes quanto a sua aplicabilidade clinica. Estas
limitacdes decorrem da exigéncia de softwares sofisticados ou de licenca privada, bem como pela
utilizacdo de equipamentos sofisticados, tais como cameras de captura de movimento, marcadores
reflexivos e scanners (21,23,24), necessitando para tal um laboratério de anélise de movimento e
avaliadores capacitados e treinados para coleta de dados. Todavia, métodos objetivos de avaliagao
com aplicabilidade clinica ainda s3o escassos na literatura.

Vale salientar ainda que a intervengdo fisioterapéutica deve ser baseada nas propriedades

troficas dos tecidos e que a recuperacdao funcional ap6s uma lesdo nervosa periférica depende de
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diversos fatores, entre eles o tipo de lesdo, neuropraxia, axonotmese ou neurotmese, bem como a
liberagdo de fatores neurotrdficos, os quais serdo responsaveis pelo trofismo e reparacdo do nervo
lesado (25).

Em relagdo ao grau de lesdo nervosa periférica a neuropraxia ¢ definida como uma lesao
nervosa periférica gerada por um bloqueio intrinseco ou extrinseco, de carater transitorio pois nao
ocorre alteracao na estrutura do nervo (26). Na axonotmese ocorre o rompimento do axdnio, com
preservacao do endoneuro; nesta lesdo ocorre a separagao do axdnio em coto distal e coto proximal.
No coto distal ocorre a degeneragao walleriana local proximal a regido da lesao, ja no coto proximal
ocorre a cromatolise € apds a recuperagao do coto proximal, ha a formagao do cone de crescimento,
o qual por meio dos estimulos dos fatores neurotrdficos, da distancia a ser percorrida e de outros
fatores intrinsecos ao individuos, tais como idade e sexo, seguira o trajeto do endoneuro até¢ a
regeneragdo total do axdnio (27). J& na neurotmese ocorre o rompimento do axénio, bem como dos
envoltdrios conjuntivos do nervo periférico, endoneuro, perineuro e epneuro (27). Desta forma
ocorre a degeneragdo walleriana em todo o coto distal e, visto a perda do arcabougo conjuntivo, o
nervo perde a sua continuidade ocorrendo assim a formagdo de tecido cicatricial ¢ o enovelamento
do coto proximal, acarretando a formagao de um neuroma (27).

Quanto aos fatores neurotroficos, segundo Boyd e Gordon (28), estes podem ser divididos
em trés principais familias: as neurotrofinas, o fator neurotréfico derivado da Glia (GDNF) e as
citocinas neuropoiéticas. Nos mamiferos existem quatro principais neurotrofinas, sendo elas: o
Fator de Crescimento Nervoso (NFG), o Fator Neurotrofico derivado do Cérebro (BDNF) e as
Neurotrofinas 3 e 4/5 (NT-3 e NT- 4/5) (28). Cada fator neurotréfico possui estrutura definida e
receptores especificos, e atuam na diferenciagdo e maturacdo do Sistema Nervoso Central (SNC),
bem como na sobrevida e regeneracao de lesdes do Sistema Nervoso Periférico (SNP) (28).

Em vivos os fatores neurotréficos que mais se destacam sdo o BDNF e o GDNF (28). O
BDNF ¢ responsavel por mediar a maturagdo neuronal, tendo como objetivos promover o
crescimento, proliferacdo e diferenciagdo neuronal (28,29), bem como a reparagao e remielinizagao
do nervo periférico apos lesao (25), influenciando assim nas transmissoes sinapticas (30). Esta
neurotrofina € sintetizada pelo pro-BDNF e clivado pelo m.BDNF para que assim seja ativada (29).

Ja para o GDNF, apos lesdes nervosas periféricas ocorre aumento da expressdo de RNA
mensageiro para sintese deste fator neurotréfico, o qual influenciara na regeneragcdo nervosa (28),
promovendo crescimento axonal e conseguinte neutralizacdo da lesdo (25). A sintese do GDNF
ocorre nos musculos, nas células de Schwann e nos nervos periféricos (25).

Contudo vale ressaltar que a liberacao de fatores neurotréficos ¢ mediada tanto pela tentativa

do organismo em reparar a lesdo nervosa (26-31), quanto por demandas metabdlicas, como as
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geradas pela execucdo de exercicios fisicos por exemplo (32—-34). Considerando que a Pratica
Mental (PM) ¢ capaz de gerar adaptagdes neurofisiologicas semelhantes a execucdo de exercicios
(35), essa técnica de intervencdo poderia influenciar na liberagdo de fatores neurotréficos. Todavia
nao foram encontrados estudos que analisassem esta influéncia (36).

A PM pode ser definida como um método de treinamento no qual uma representacdo interna
de determinada acdo motora ¢ repetida com o propodsito de melhorar a performance (37). A PM
utiliza diversos processos cognitivos, tendo a Imagética Motora (IM) como um deles (37). A IM ¢
definida como um processo cognitivo no qual ocorre a evocagao de memorias motoras sem a
execucdo fisica dessas, esta evocacdo ¢ realizada apenas uma vez. Assim a IM ¢ uma estratégia
cognitiva, enquanto a PM ¢ uma técnica de treinamento (37).

Quanto a modalidade de execucdo, a PM pode ser classificada de duas formas, cinestésica
ou visual (38). A PM de forma cinestésica corresponde aquela em que ocorre na perspectiva da
primeira pessoa, ou seja, o sujeito deve imaginar e sentir como se estivesse realizando o
movimento. J& a PM visual corresponde a PM em terceira pessoa, na qual o individuo imagina que

estd visualizando o movimento (38).

Esta técnica de treinamento € capaz de gerar adaptacdes neurofisioldgicas por ser capaz de
ativar as mesmas regides do encéfalo que a execugado fisica da tarefa (39). Sendo estas a drea motora
suplementar (AMS), cerebelo, cortex pré-motor, sensorio-motor, giro cingulado, parietal superior e
inferior (39). Todavia, a literatura ainda ndo € unanime quanto a ativagdo de cortex motor primario
nesta técnica. Entretanto Stinear et al. (38) concluiram que a PM cinestésica gera uma modulacao
na excitabilidade do cortex motor primario, enquanto a PM visual ndo. Com base nestas adaptagdes,
diversos estudos t€ém demonstrado a influéncia da utilizagdo da PM na reabilitacdo de individuos
com lesdes no Sistema Nervoso Central (39—41).

Além de gerar reorganizacao cortical, a PM também influéncia na ativagdo dos musculos
periféricos por ser capaz de modular a excitabilidade corticoespinhal (42—44). Isto posto, a PM
poderia ser utilizada como recurso terapéutico na reabilitagdo funcional de individuos com lesao
nervosa periférica, tais como a PFP. Entretanto ndo foram encontrados estudos que analisaram a

influéncia desta técnica nesta condi¢ao de saude.
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2. OBJETIVOS

2.1 OBJETIVOS GERAIS

Para a elaboragdo desta dissertacdo foram propostos dois objetivos. O primeiro objetivo
refere-se a favorecer a avaliagdo de individuos com PFP em ambiente clinico por meio de
instrumento quantitativo de avaliagdo de deslocamentos. O segundo objetivo refere-se a avaliacao

da influéncia da pratica mental baseada em IM sobre a recuperacdo motora de individuos com PFP.

2.2 OBJETIVOS ESPECIFICOS

Para a execu¢do do primeiro objetivo geral foram considerados como objetivos especificos
avaliar a confiabilidade inter examinadores da avaliacdo da simetria facial utilizando o software
tracker, disponibilizado gratuitamente.

Para a execu¢do do segundo objetivo geral foi avaliado o efeito da PM sobre a recuperagao
motora de individuos com PFP, ap6s a realizacdo de quatro semanas de treinamento motor baseado

em PM.
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6. CONCLUSAO

Com base nos resultados obtidos no presente estudo, € possivel concluir que o software
Tracker pode ser utilizado em ambiente clinico para mensurar os deslocamentos das comissuras

labiais durante o movimento de sorrir, umas das mimicas comprometidas durante a PFP.

Com relacdo a influéncia da PM associada a fisioterapia convencional na recuperagao

motora de sujeitos com PFP, € possivel concluir que a mesma poderd ser utilizada nesta populacao
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por melhorar o desempenho nas atividades relacionadas as mimicas faciais, mensuradas pela FGS e
pelo FDI subescala desempenho fisico, bem como o desempenho e satisfacdo com que executa as
atividades funcionais elencadas por cada participante, avaliado pela COPM. A PM associada a
fisioterapia também influenciou na qualidade de vida dos individuos com base nos escores obtidos
pela FDI subescala bem-estar e participacdo social e na melhora da simetria dinamica dos
participantes da pesquisa. Podendo ser utilizada na fase de Iniciagdo como mecanismo auxiliar do
aumento da excitabilidade motora favorecendo a ativagdo muscular sendo capaz de gerar
reaprendizado motor, na fase de Facilitacao ¢ utilizada favorecendo o ganho de for¢a muscular e o
controle do movimento. Ja nas fases de Controle do Movimento e Relaxamento ¢ utilizada como
ferramenta de controle de sincinesias, atuando na melhora da performance da execucdo do

movimento.

Mais estudos que avaliem a liberacao de fatores neurotroficos decorrente da realizagdo da
PM, que avaliem a ativagdo muscular pré e pds intervencdo e com um tamanho de amostra maior

s30 necessarios para maiores subsidios na utilizacdo da PM.
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ANEXO 1 - QUESTIONARIO DE IMAGINACAO MOTORA - MIQ-RS
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ANEXO 3 - FACIAL GRADING SYSTEM - FGS
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ANEXO 4 - FACIAL DISABILITY INDEX - FDI

indice de Inabilidade Facial

Funcao fisica
(1) Quanta dificuldade vocé possui para manter a comida em sua boca, movendo a comida dentro da
boca ou preso em sua bochecha enquanto vocé esta comendo?
Normalmente faz com:

(5) sem dificuldade Normalmente ndo come por:
(4) pouca dificuldade (1)motivos de saude
(3) alguma dificuldade (0) outras razdes
(2) muita dificuldade

(2) Quanta dificuldade vocé possui para beber de um copo?
Normalmente faz com:

(5) sem dificuldade Normalmente nao bebe por:

(4) pouca dificuldade (1)motivos de saude

(3) alguma dificuldade (0) outras razdes

(2) muita dificuldade

(3) Quanta dificuldade vocé possui para pronunciar alguns sons ou palavras?
Normalmente faz com: (2) muita dificuldade

(5) sem dificuldade Normalmente néo fala por:

(4) pouca dificuldade motivos de satide

(3) alguma dificuldade (0) outras razdes

(4) Quanta dificuldade vocé possui com o seu olho por lacrimejar excessivamente ou por ficar muito

seco?

Normalmente faz com:

(5) sem dificuldade Normalmente ndo lacrimeja por:

(4) pouca dificuldade motivos de saude

(3) alguma dificuldade (0) outras razdes

(2) muita dificuldade

(5) Quanta dificuldade vocé possui em escovar os dentes ou enxaguar sua boca?
Normalmente faz com: Normalmente ndo tem dificuldade em escovar

(5) sem dlﬁpuldade Ou enxaguar por:

(4) pouca dificuldade 1. motivos de satde

(3) alguma dificuldade )

(2) muita dificuldade (0) outras razdes
Funcgao social e bem- estar
(6) Quanto tempo vocé se sente calmo(a) e tranquilo(a)?

(6) Todo o tempo (3) Parte do tempo
(5) maior parte do tempo (2) Pequena parte do tempo
(4) Boa parte do Tempo (1) nenhum tempo

(7) Quanto tempo vocé se isola das pessoas ao seu redor?

(1) Todo o tempo (4) Parte do tempo
(2) maior parte do tempo (5) Pequena parte do tempo
(3) Boa parte do Tempo (6) nenhum tempo

(8) Quanto tempo vocé fica irritado com aqueles ao seu redor?

(1) Todo o tempo (4) Parte do tempo

(2) maior parte do tempo (5) Pequena parte do tempo

(3) Boa parte do Tempo (6) nenhum tempo

(9) Com que freqiiéncia vocé acorda cedo ou acorda virias vezes a noite durante uma noite de sono.
(1) Toda noite (4) Algumas noites

(2) Maior parte das noites (5) Poucas noites

(3) Boa parte das noites (6) nenhuma noite

(10) Com que freqiiéncia a sua func¢io facial impediu vocé de sair para comer, ir as compras, ir a eventos
familiares ou sociais?

(1) Todo o tempo (4) Parte do tempo

(2) maior parte do tempo (5) Pequena parte do tempo

(3) Boa parte do Tempo (6) nenhum tempo
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ANEXO 5 - MEDIDA CANADENSE DE DESEMPENHO OCUPACIONAL -
COPM
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ANEXO 6 - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

>~ | 1
-‘ Universidade de Brasilia Faculdade de Ceilindia — FCE

Termo de Consentimento Livre e Esclarecido - TCLE

Convidamos o(a) Senhor(a) a participar do projeto de pesquisa Analise da utilizagdo da pratica mental na
recuperagao funcional de individuos com paralisia facial periférica, sob a responsabilidade dos pesquisadores Clarissa
Cardoso dos Santos Couto Paz e Pedro Henrique Cortes de Sousa. O projeto inclui intervengdes e avaliagdes
fisioterapeuticas da fungdo dos musculos da face em sujeitos com e sem paralisia facial periférica.

O objetivo desta pesquisa ¢ avaliar a influéncia da imagética motora sobre a excitabilidade de misculos da face
inervados pelo nervo facial e avaliar a recuperacdo funcional dos individuos com paralisia facial periférica apods a
realizacao de treinamento motor baseado em Pratica Mental.

O(a) senhor(a) recebera todos os esclarecimentos necessarios antes € no decorrer da pesquisa e lhe
asseguramos que seu nome nao aparecera sendo mantido o mais rigoroso sigilo pela omissdo total de quaisquer
informagdes que permitam identifica-lo(a)

A sua participagdo sera por meio de um treinamento com Pratica Mental focadas a movimentos de mimica
facial e realizacdo de sessdes de fisioterapia para recuperagdo funcional pos paralisia facial periférica, quando
necessario, bem como avaliagdo e coleta de dados por meio de Eletromiografia de superficie. Serdo realizadas 3 (trés)
sessoes semanais com tempo médio de 40’ (quarenta minutos) cada, durante um periodo maximo de até 3 meses . As
sessoes ¢ coleta dos dados serdo realizados em datas e horarios previamente determinados de acordo com a
disponibilidade.

Os riscos decorrentes de sua participagdo na pesquisa sdo de apresentar sintomas tais como cefaléias,
tonturas, sincope, variabilidade da freqiiéncia cardiaca e respiratoria. Todos os sinais apresentados sdo de carater
momentaneo, cessando com o repouso. A fim de evitar outros agravos o senhor(a) sera acompanhada todo o tempo por
um profissional de saude e terd a sua pressao arterial aferida antes e apos as intervengdes, bem como as freqiiéncias
cardiacas e a saturagdo. Se vocé aceitar participar, estard contribuindo para a identificacdo de novas formas de
intervenciio para recuperacgio de pacientes com Paralisia Facial Periférica, possibilitando o entendimento sobre a
influéncia da Pratica Mental em lesdes nervosas periféricas.

O(a) Senhor(a) pode se recusar a participar de qualquer procedimento que lhe traga constrangimento, podendo
desistir de participar da pesquisa em qualquer momento sem nenhum prejuizo para o(a) senhor(a). Sua participagdo ¢
voluntaria, isto ¢, ndo ha pagamento por sua colaboragéo.

Todas as despesas que vocé tiver relacionadas diretamente ao projeto de pesquisa (passagem para o local da
pesquisa, alimentagdo no local da pesquisa ou exames para realizagdo da pesquisa) serdo cobertas pelo pesquisador
responsavel.

Caso haja algum dano direto ou indireto decorrente de sua participagdo na pesquisa, vocé poderd ser
indenizado, obedecendo-se as disposi¢des legais vigentes no Brasil.

Os resultados da pesquisa serdo divulgados na Faculdade de CeilAindia da UnB podendo ser publicados
posteriormente. Os dados e materiais serdo utilizados somente para esta pesquisa e ficardo sob a guarda do pesquisador
por um periodo de cinco anos, apos isso serdao destruidos.

Se o(a) Senhor(a) tiver qualquer duvida em relagdo a pesquisa, por favor telefone para: Pedro Henrique
Cortes de Sousa, pelo telefone (61) 92487254 ou Clarissa Cardoso dos Santos Couto Paz, na Faculdade de
Ceilandia da Universidade de Brasilia no telefone (61) 3107-8418 ou (61) 8292-8472, no horario 08 as 12h e de 14 as
18h.

Este projeto foi Aprovado pelo Comité de Etica em Pesquisa da Faculdade de Ciéncias da Saude (CEP/FS) da
Universidade de Brasilia. O CEP é composto por profissionais de diferentes areas cuja funcdo é defender os interesses
dos participantes da pesquisa em sua integridade e dignidade e contribuir no desenvolvimento da pesquisa dentro de
padrdes éticos. As duvidas com relagdo a assinatura do TCLE ou os direitos do participante da pesquisa podem ser
obtidos através do telefone: (61) 3107-1947 ou do e-mail cepfs@unb.br ou cepfsunb@gmail.com, horario de
atendimento de 10:00hs as 12:00hs e de 13:30hs as 15:30hs, de segunda a sexta-feira.

Este documento foi elaborado ¢ composto por duas folhas, as quais deverdo ser assinadas em duas vias, uma
ficara com o pesquisador responsavel e a outra com o Senhor(a).

Nome / assinatura

Pesquisador Responsavel
Nome e assinatura
Brasilia, de de
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Abstract:

Purpose: Mental Practice displays evidence that sustains its use. However, studies about how the
Physiotherapists use it has not been found. This research aims to analyze the prevalence of the use of this
technique by Physiotherapists, as well as the knowledge about theoretical aspects that relates about the
technique, and how to apply it as well as its standards for use, contrasting them with the present in the
literature. Materials and methods: were recruited 72 Physiotherapists in four hospitals, four clinics and two
universities who responded to a structured questionnaire about the Mental Practice. Descriptive and
qualitative analysis of the answers was performed. Results and discussion: 32 professionals took part in the
research, about this only 28,12% said they knew the technique. Among such, no one defined the technique
completely, 11,11% said the type that they use, none of the professionals said anything complete about the
standards of the technique. Conclusion: The Mental Practice is used by 28,12% of Physiotherapists. It can
also be concluded that the physiotherapists in this research have a limited scope of knowledge
regarding the theoretical aspects of the technique and do not use all the necessary parameters for its
correct performance.

Keywords: Mental Practice, Utilization, Physiotherapy, Motor Imagery, Qualitative Research.
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1. INTRODUCTION

Mental Practice is a training method by which an internal representation of a specific
motor action is repeated several times in order to improve performance. Motor Imagery corresponds
to the evocation of a given motor memory (performed only once) without the physical output.
Therefore, Motor Imagery is a cognitive strategy, while Mental Practice is a training technique [1].

The use of Mental Practice as a training method is justified in neurophysiological terms
because it is able to engages the brain regions similar as the physical execution of the task. These
brain regions are the supplementary motor area, cerebellum, pre- motor cortex, sensory-motor,
cingulate gyrus, superior and inferior parietal cortex [1, 2]. However, there are still controversies
concerning the activation of the primary motor cortex in Mental Practice [2]. The Kinesthetic
Mental Practice modulates the excitability of the corticospinal, while the Visual Mental Practice
does not. Therefore, Mental Practice directly influences the reorganizational capacity of the nervous
system and is responsible for the cortical demand of the imagined task [3].

Previous studies demonstrated the effectiveness of Mental Practice in subject’s
rehabilitation of the upper limb after damage of the Central Nervous System [4-7], as well as its
effectiveness in the rehabilitation of lower limbs [8]. Other studies analysed the improved
performance of athletes [9,10], as well as subjects with orthopedic injuries [11]. Garcia Carrasco
and Cantalapiedra[12] investigated how Mental Practice studies are being carried out. According to
these authors, the Mental Practice technique is commonly combined with conventional physical
therapy, with an average duration of rehabilitation at six weeks, clinical application sessions ranging

from 20 to 60 minutes, in the first-person perspective, and based on functional tasks.

Given that Mental Practice is effective in the rehabilitation of subjects after brain injury
and orthopedic impairments (justified by the plastic characteristics of the Central Nervous System),

it is necessary to correct possible errors in its application by analysing its use in the clinical setting



73
and using clinical practice parameters for physiotherapists. However, the authors of this study did
not find studies which analyze the use of Mental Practice amongst the clinical practice of
physiotherapists. This research aimed to analyze the clinical use of Mental Practice amongst
physiotherapists in Brazil, and its specific objectives are to evaluate the prevalence of technical use,
knowledge of the theoretical aspects related to it, its form of application and its parameters of use,

in contrast to the parameters described in the literature.

2. MATERIALS AND METHODS.

This study is characterized as a descriptive and qualitative study by proposing to describe
the current level of knowledge (with respect to the Mental Practice technique) through a content
analysis of the participants’ responses [13]. This study was prepared by following the
recommendations of the Consolidated Criteria for Describing Qualitative Studies (COREQ) [14].

The questionnaire sample size aimed to include 72 physiotherapists of Brazil who had
clinical experience, they were recruited by convenience regardless of their areas of expertise or
specialization. These professionals were recruited from four hospitals, four clinics and two
universities, one public and one private. The initial contact with these professionals was conducted
personally by the researchers in their respective workplaces.

After the selection of the physiotherapists, the aim of this study was explained and they
were asked to read and sign the Informed Consent form. This study was approved by the Ethics
Committee of University of Brasilia (CAEE: 42839915.0.0000.0030).

The consenting participants received a structured, self-reporting questionnaire mostly
composed of open-ended questions (see supplementary material). The questionnaire was prepared
by Researcher 1 (a physiotherapist with a Doctorate of Neuroscience whose thesis is about the use
of Mental Practice), in conjunction with Researcher 2 (a physiotherapist trained in the use of Mental

Practice). Both researchers worked to ensure that the language of the questionnaire was easy to
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understand and did not offer unnecessary or guiding information about the technique. The
questionnaire was completed individually by each participant and they did not give any additional
information outside of the questionnaire. Since the questionnaires were to be answered in writing, it
was not required to use audio recording, video or annotations from the researchers.

The questionnaire was composed of three sections; the first corresponded to the
characterization of the participants, the second linked to the parameters of Mental Practice, and the
third corresponded to using the technique with another name. Section one contained information
about the participant’s year of graduation, areas of expertise and operations (and whether it was in
public or private health services), as well as their knowledge of Mental Practice. The second section
of the questionnaire contained questions about the use of Mental Practice in clinical practice. This
section included questions related to Mental Practice’s technical definition, the professional use of
Mental Practice in clinical practice, the justification for having failed to use it, the maintenance of
its use in the clinic, the way it was applied and the parameters of its application, the time of
treatment that was used and when the results started to be observed. The third section (which was
on a separate sheet from the other two) contained a definition for Mental Practice according to
Jackson et al.[1]

If the participant answered that they knew about the technique, they would only answer
the second section of the questionnaire. Furthermore, if the participant answered that he/she did not
know the technique, they answered the third section only, in which after having read the technical
definition, the participant would answer whether he/she had used this principle of training in other
techniques or while attending a subject, and if so, using which techniques. The time spent by
individuals to answer questions was not measured.

After completing the questionnaire, participants were coded by Researcher 2 for the
confidentially of analysis. The complete analysis included the quantitative description of the first

and third sections of the questionnaire and the qualitative analysis of the answers given in the
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second and third sections. Content analysis of the participant’s knowledge of Mental Practice
followed reading and analyzing the responses in order to identify the use of their techniques during
clinical practice (including the descriptions given by the physiotherapists), as well as comparing the

responses with the parameters described in the literature.

3. RESULTS AND DISCUSSION.

Of the 72 physiotherapists recruited, 40 declined to participate in the study and did not
respond to the questionnaire, and thus were excluded from the study. The study comprised of 32
physiotherapists with their career experience ranging from 2 to 28 years. The number of participants
was sufficient to provide the sample saturation criterion, meaning that new responses did not
appear, even if the number of participants is increased [15]. Most participants worked in public
service, specializing and practicing in orthopedics. Table 1 shows the data from the professional
participants.

Of the 32 participants, 4 (12.5%) did not hold a specialization, 25 (78.12%) had only one
specialization and 3 participants (9.37%) had two specializations. As for the area of operation, 1
participant (3.12%) responded that he/she acts simultaneously in 3 different areas and 4 participants
(12.5%) answered that they worked concurrently in two areas.

The knowledge of Mental Practice amongst the 32 participants was demonstrated by 9
(28.12%) who answered that they knew the technique and responded to the second section of the
questionnaire, and of these, 4 (44,45%) were orthopedic specialists, the remaining 3 (33.34%) were
neurofunctional specialists. These results suggest a reduction in the use of this technique amongst
the clinical practice of physiotherapists, despite the benefits already demonstrated and related to the
improvement of learning and motor-performance [4,5,12,16].

The first question required the participants to define the technique of Mental Practice. To

examine this question, this analysis used the theoretical framework described by Jackson et al.[1],
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which defined Mental Practice as a form of training when an internal representation of a movement
is repeated several times, in order to improve the individual performance. According to this
definition, three basic fundamentals should be raised. The first refers to the internal representation
of a motor action. This was observed in all questionnaires, as exemplified below:

Running motor and/or cognitive activities using the imagination without performing it
physically.'(Physiol)

It would be a preview imagination movement or motor act to be achieved.'(Physio2)

The second fundamental element refers to repetition several times, this was not mentioned
by any participant. Thus, it is possible that the definition of this technique by these participants is
not related to Mental Practice, but refers to the cognitive process of Motor Imagery. Motor Imagery
can be defined as a dynamic state in which the representation of a specific motor action is internally
evoked within a working memory without a motor output [2]. Braun et al.[17] reaffirmed the
definition of Mental Practice repetition from Jackson ef al.[1] by suggesting that when Mental
Practice is applied in a given context, an internal representation of the movement is activated and
simulated repeatedly mentally, without physical activity.

The third fundamental element according to the definition of Jackson et al.[1] refers to the
purpose of performance improvement or motor skills. Only two participants mentioned these

aspects in their responses, as described below:

I' know that somehow the 'imagination' activates motor and neurological areas that induce
movement gain, strength and relaxation.'(Physio3)
It is widely used in sports gestures, we seek the individual to imagine performing that specific

movement in order to improve body image and the correction of movements.'(Physio4)
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In the second question answered, 9 participants, 2 (22.2%) claimed that they have stopped using
Mental Practice for the reasons that follow:
Using other alternatives.'(Physio4)

I have very few patients who cannot Perform some kind of movement.'(Physio5)

Although participant Physio4 has reported that he/she uses alternatives to Mental Practice,
it is necessary to remember that Mental Practice can be used as an adjuvant in other techniques such
as conventional therapy, therapy restriction and induction of movement, physical activity and
functional training, potentially enhancing motor gain [12]. When analyzing the response from
Physio5, it can be observed that his/her rationale for using Mental Practice is limited to the
rehabilitation of individuals with neurological impairments who tend to have difficulty or disability
in performing movement. For these participants, there is evidence demonstrating the effectiveness
of using Mental Practice in the rehabilitation of disorders caused by neurological impairments
[5,6,18]. Furthermore, this technique is also used in sports to improve the motor performance of
athletes [19,20], such as in basketball players who increase performance [19] and in volleyball
players who reduced in the number of errors [20] .

Mental Practice is defined as a method of training and therefore parameters for its correct
execution are necessary [2]. Among these parameters are the types of Mental Practice, the mode of
execution [3], when to apply [21], the number of repetitions [5.16], the application time [22], the
type of activity/movement to be trained [4,5,16], how to teach the movement, guidance and the
need for prior assessment of the individual for their ability to perform imagination [1,2,5,21].

Mental Practice can be classified according to strategies of execution in two ways;
kinesthetic or visual. The kinesthetic mode corresponds to Mental Practice in first-person, in which
the subject must imagine and feel like they were performing the movement. The visual mode

already corresponds to Mental Practice in third-person, when the subject imagines that he/she are
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visualizing he/she is executing the movement [3]. The visual mode activates visual areas related to
movement, thus not activating the primary motor area. The kinesthetic mode activates the similar
regions as the physical execution of the task, but the authors suggest that during Mental Practice the
kinesthetic mode promotes suppression effect of the supplementary motor area over the primary
motor area so that there is no physical execution of the required task [23]. When Stinear et al. [3],
analyzed the influence of different types of Mental Practice on the modulation of corticospinal
excitability, it was found that only the kinesthetic mode was able to generate increased excitability
of the motor areas related to the imagined movement, thus favoring the increase in motor
performance by the use of this method. Moreover, when analyzing these parameters of Mental
Practice in the questionnaires, only one participant in this study mentioned the kinesthetic mode that
asked the subject to feel the movement to be executed as shown in the response given by Physio4:
"Patients unable or restricted in their physiological movements were induced to reproduce the

gesture/movement mentally, trying to understand each muscle to be activated and repeated multiple

times.'(Physio4)

The timing and application of Mental Practice can occur in two ways; ‘embedded’ or
‘added’. Schuster ef al. [21] defined ‘embedded’ Mental Practice as the application of the technique
throughout the therapy session, and for the training of each chosen activity the subject was asked to
perform a cognitive sequence before and after performing each physical activity. This indicates that
adding Mental Practice to the physiotherapy session was consistent with the implementation
parameters of the technique, for example, Mental Practice is performed before or after another
technique for implementing [21]. In other studies, the most common method of Mental Practice
application is during conventional physical therapy sessions [1,5,6,12]. By analyzing the responses

of the study participants, only one reported that Mental Practice was used during a therapy session,
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it is not possible to conclude that the method was commonly used by all of the other participants.
This can be observed when analyzing the description of Physio5.

In some cases it is linked with passive mobilizations and electrostimulation.'(PhysioJ)

Another aspect to Mental Practice is the subject’s orientation of motor imagery. Some
authors have illustrated the activity to be performed through the visualization of task execution
made by models or the task description for audio, video or pictures [6,24,25]. Santos-Couto-Paz et
al. [5] Used the own subject conceptions over the task performance, thus dividing each task into
(their respective is an option) kinematic components, this is considered the declarative knowledge
for the imagination of the movement. In other forms of teaching, the task can be imagined when
visual guidance is given, this could induce the subject to use the visual mode at the expense of
kinesthetic mode, however, this did not occur in the study. In the current this study, it was observed
that all participants use visual guidance such as photos, or the physiotherapist demonstrates the

movement to be performed. The participants described their process as:

A patient receives prints of 4 parts of the movement to be trained ..."(Physiol)
Demonstration of a specific motor-act and soon after the application of specific techniques for
performing this act that was previously encoded.'(Physio9)

The environment to perform Mental Practice should be calm and quiet [5]. In this study,
only one physical therapist mentioned the environment in their response:

In a quiet environment, with open or closed eyes, someone gives a verbal statement and then it is
processed mentally as an instruction performed by the patient.'(Physio6)

Studies which analyze these types of imagined movements include various authors who
have trained in specific ankle movements [1,16], while others have used Mental Practice based on
functional tasks, such as activities of daily living [4]. Santos-Couto-Paz et al.[5] trained in
functional tasks specific to each subject. Studies have therefore shown that Mental Practice
associated with implementing specific movements can improve the performance of the subject, and

Mental Practice associated with specific functional activities has better motor-learning results [4].
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Performance may be related to the cortical reorganization mechanism and can be observed in the
training of specific tasks; attention and motivation can be activated if the subject imagines
meaningful tasks that they use on a daily basis [26]. When the questionnaire inquired of training
tasks used by the participants, the answers were vague and they did not specify the types of activity
such as:

I'use an open approach to gain function and relieve the pain.'(Physio8)

Protocols for the number of repetitions are not yet clear in Mental Practice literature,
however, previous studies of subjects with neurological sequels achieved significant results using
10 repetitions of Mental Practice [5,16]. There is also no consensus in the literature for the period of
application. Simmons et al. [22] suggests that the application of Mental Practice should be in a 40
minute session with an allowance to rest for 10 minutes after every 20 minutes in order to sustain
the attention of the subject. Ultimately, the suggested Mental Practice session varies from 20 to 60
minutes [12]. Only one participant of this study made reference to repetitions, but did not mention
the number of repetitions or time, as shown in the following response:

("..) Were induced to replicate the gesture/movement mentally, trying to understand each muscle to
be activated repeated times.'(Physio4)

When analyzing the responses of the research participants, none gave complete answers to
Mental Practice training parameters. One participant said; "The same therapeutic exercise"
(Physio7), which leaves this answer with a broad and ambiguous character, not allowing a
comprehensive analysis.

The results were low amongst participants who were applying Mental Practice in their
clinical practice; there was 1 participant (11.12%) who stated that they were unable to differentiate
the result of Mental Practice or kinesiotherapy, as they used both associated forms. Moreover, 4

participants (44,45%) said that they observed the results in the first week of application, and 3 of
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these participants observed the results from the first session. One participant (11.12%) responded
that the expected results for rehabilitation were achieved on average in the third week and 3
participants (33.33%) did not determined a period. Studies regarding the use of Mental Practice
reported improved performance with an average length of sessions that ranged from 2 to 10 weeks
[12]. The observation of the results varies from subject to subject because there is evidence that
those who are better at imagining were able to improve their performance faster than others [16].
These results indicated the need to use specific assessment methods related to the ability to imagine.

After reading the third section of the questionnaire with the definition of Mental Practice
techniques, the 23 individuals who responded that they did not know the technique (52.17% n =
12), claimed that they did not use its principles in any other technique while 47.83% (n = 11)
reported use of its principles. Of these participants, 4 (36.36%) reported the use of Mental Practice
principles in the technique proprioceptive neuromuscular facilitation. However, the authors of the
current study did not find articles on the concurrent use of these techniques. The remaining 7
(63.63%) participants who did not know Mental Practice in the first section of the questionnaire
also were able to read the description of its principles. The participants then provided similar
answers such as using it in their day to day, but they did not name the Mental Practice techniques,
others had heard and used it in their experience, as described below:

Did not name it, but with children's imagination it is used all the time for execution of various
activities, I just did not know that what I have been doing for the past 20 years had a name."
(Physioll)

I do not know the name. I've heard of it for sports psychology, and I already apply something like
that in day-to-day practice. (Physiol()

However, as shown above, the technique not only requires the individual to imagine the
movement, but also requires the physiotherapist to understand neurophysiology (to support its use

and the parameters for its proper application). Through the responses of this study, it was not
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possible to observe if the participants had this knowledge and performed the technique correctly.
There were 9 physiotherapists who indicated that they knew the technique without the necessary
knowledge of Mental Practice parameters (such as repetition), types of movements for training, as
well as the need to assess the imagination ability of the subject. Therefore, it is necessary to train
professionals in how to perform Mental Practice techniques that are executed in a peaceful setting
[5], in which the subject has its imagination skills assessed by MIQ-RS [5], for example, and is in a
comfortable position to learn the activity to be performed. The activity should preferably be
functionally-specific to the subject, either by demonstration [16, 25] or, preferably, through the
intrinsic perception of the subject [5]. The subject should be instructed to imagine and feel each
movement as if they were performing a motor action [2,3,5,7] without becoming physically
exhausted. On average, the subject should repeat every imagined Mental Practice movement 10
times [5,16], while resting after every 20 minutes [22]. After performing Mental Practice, the
subject must perform the physical actions of the training activity, understand the potential errors of

the exercise, and then return their imagination to the task of correcting the possible errors.

4. CONCLUSION.

Mental Practice has a strong evidence-base to support its effectiveness in improving a
subject’s performance and acquisition of motors skills, it also has a high applicability in clinical
practice. However, after analyzing the questionnaires, the content of the responses and the results
presented in this study, it can be concluded that only 28.12% of physiotherapists in this study
demonstrated comprehension of the theoretical aspects related to Mental Practice. Moreover, this
group of participants did not apply all the required parameters for the correct execution of the
technique.

Further research with a larger number of participants is required in order to obtain a

broader overview of the clinical use of Mental Practice by physiotherapists, as well as analyze the
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use of Mental Practice in other areas. This study also suggests the development of training sessions
aiming to inform and empower professionals about the correct clinical use of the technique and its

respective parameters.
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Table 1. Professional characteristics of the sample described according to participants (n=32)

Characteristics n=32

Graduation time (years), mean + SD 11,28+7,03

Area of Specialty, n(%)

Orthopedics 8(25,80)
Neurofunctional 5(16,12)
neuropediatrics 3(9,67)
Intensive Care 3(9,67)
Gerontology 2 (6,45)
Manual therapy 2(6,45)
Osteopathy 1(3,22)
Health Sciences 1(3,22)
Cardiorespiratory 13,22)
Aquatic physiotherapy 1(3,22)
Oncology 13,22)
Acupuncture 1(3,22)
Exercise Physiology 13,22)
Urogynecology 1(3,22)

Area of Expertise, n(%)

Orthopedics 12 (32,43)
Intensive Care 5(13,15)
Neurofunctional 4(10,52)
Teaching 3(7,89)
Pilates 2 (5,26)
Urogynecology 2 (5,26)
Diabetes 1(2,63)
Neuropediatrics 1(2,63)
Oncology 1(2,63)
Neonatology Intensive Care 1(2,63)
Therapeutic exercises 1(2,63)
Biomechanics 1(2,63)
Ergonomics 1(2,63)
Gerontology 1(2,63)
Not Defined 1(2,63)
Type of Practice , n(%)

Public 20 (62,5)
Particular 6 (18,75)
Both 6 (18,75)

n = number of subjects; SD = standard deviation.
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