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“‘Umaideia nova primeiro é considerada
ridicula, e, depois, desprezada e considerad
sem importancia, até que finalmente
transforma-se naquilo que todo mundo
sabe.”
(William James)
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MOTIVACOES SOBRE A TEMATICA E APRESENTACAO DA TESE DE
DOUTORADO

Um episodio familiar de perda de locomocgéao foi uma mola propulsora para eu
me debrucar sobre o mundo da locomogéo e da neurociéncia. Paralelo a isso, a
lacuna sobre a reabilitacdo da marcha de pessoas com doenca de Parkinson (DP),
no inicio da minha pratica clinica, me trouxe varios questionamentos sobre como
realizar exercicios voltados para populacbes com restricbes de movimento.
Compreender sobre a Fisiomecanica, sobre a fisiopatologia da marcha humana,
bem como, sobre os efeitos estruturacdo de cargas ideais de treinamento e suas
aplicacdes sobre a funcionalidade e qualidade de vida da populacdo com DP,
tornou-se um propoésito de vida pessoal, a fim de ressignificar as intervencdes
terapéuticas para este publico.

Baseado na prética clinica de aproximadamente 12 anos reabilitando a
marcha de idosos, pessoas com acidente vascular cerebral, e pessoas com DP, e
com fundamentacdo cientifica a partir dos resultados de pesquisas obtidas no
Projeto de Extensdo de Caminhada Nordica para pessoas com DP, esta tese
fornece insights do que pode ser observado como caracteristicas da marcha
parkinsoniana, e os efeitos do uso de bastdes de caminhada nérdica e da corrida de
velocidade, especialmente sobre aspectos fisiolégicos e mecanicos por meio de uma
analise integrativa, ou seja, Fisiomecanicos, que explicam mecanismos sobre o
gasto energético de locomoc¢do. Além disso, estes aspectos fisiomecanicos serao
tratados sob a luz do controle motor.

E de forma inovadora, a tese propde uma quebra de paradigma sobre a dose
de treinamento em alta intensidade para pessoas com DP, e apresenta dois modelos
terapéuticos de reabilitacdo, que vai da caminhada nordica ao sprint. Além disso, de
forma mais precisa, por meio de testes e avaliagbes de baixa complexidade até ao
padrdo-ouro de analise de movimentos, fornece aos profissionais da area da saude,
subsidios basicos para a prescricdo do treinamento de caminhada noérdica para a
reabilitacdo da marcha de pessoas com DP.

Neste sentido, esta obra é apresentada ao Programa de Po6s-Graduacdo em
Ciéncias da Saude como requisito parcial para o titulo de Doutorado nha
Universidade Federal de Ciéncias da Saude de Porto Alegre (UFCSPA). Para o
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desenvolvimento do presente estudo, n0s seguimos as diretrizes da Resolugédo 466
CNS/MS. Apos aprovacado ética, foi realizada na cidade de Porto Alegre, no
Laboratério de Anélise do Movimento e Reabilitacdo Neuromuscular da UFCSPA, e
na Escola de Educacao Fisica, Fisioterapia e Danc¢a da Universidade Federal do Rio
Grande do Sul (ESEFID - UFRGS), em parceria com o Hospital de Clinicas de Porto
Alegre (HCPA) e com a Associacdo de Parkinson do Rio Grande do Sul (APARS).
Ainda teve uma etapa importante realizada durante o meu doutorado sanduiche na
Faculté des Sciences du Sport da Université Cote d’Azur na Franga. A tese foi
desenvolvida com o apoio logistico e intelectual do Grupo de Pesquisa em Andlises
do Movimento e Reabilitacdo Neuromuscular (GNeR), Grupo Locomotion -
Mecéanica e energética da locomocao terrestre da UFRGS e com o Grupo de
Pesquisa do Laboratoire Motricité Humaine Expertise Sport Santé (LAMHESS) -
Franca.

A analise integrativa dos efeitos de um protocolo de alta-intensidade de
treinamento de caminhada sobre desfechos clinicos associados com desfechos
biomecanicos, bem como sobre a viabilidade do exercicio de sprint em pessoas com
DP, norteou o desenvolvimento do presente estudo. Assim, a Tese foi estruturada da
seguinte forma: 1) Introducdo: apresentacdo do tema; 2) Revisdo de Literatura:
contextualizacdo, dividida em quatro subtépicos: Doenca de Parkinson,
Fisiomecanica da Locomocdo Humana, Intervencdes terapéuticas (Caminhada
Nordica e Sprint); 3) Objetivos; 4) Referéncias da Revisdo de Literatura; 5) Artigos
gue compdes a Tese: o estudo 1 aborda sobre “Effects of Nordic walking training on
functional parameters in Parkinson’s disease: a randomized controlled clinical trial”; o
estudo aprofunda em uma analise biomecanica e tem por tematica: “High-intensity
nordic walking training improves kinematic gait and leg electromyographic activation
in subjects with Parkinson’s Disease: A Phase |Il, randomized clinical trial’;
finalmente, o estudo 3 apresenta uma proposta inovadora para a reabilitacdo, que €
0 exercicio de corrida de velocidade para a pessoas com DP: “Sprint exercise for
subjects with mild-to-moderate Parkinson's disease: feasibility and biomechanical
outputs™ 6) Compreende em uma sesséo para consideragdes finais, contendo as
limitagbes do estudo, contribuicbes desta Tese para 0 avango de novas pesquisas
na area da Saude e reabilitacdo locomotora; 7) Nesta sessdo sdo apresentados dois

estudos complementares que foram desenvolvidos ao longo do doutorado,
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intitulados: “Efeitos da caminhada ndérdica no perfil antropométrico e composicéo
corporal de pessoas com doenca de Parkinson: ensaio clinico randomizado”, e
“Nordic walking to fight Parkinson's disease: a randomized clinical trial for quality of

life, non-motor and motor symptoms”.
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RESUMO

A doenca de Parkinson (DP) é a segunda doenca neurodegenerativa mais prevalente,
especialmente em idosos. As restricdes mecanicas provocadas pelos sintomas da doenca
impactam consideravelmente a funcionalidade e aspectos fisiomecéanicos da locomocédo. A
presente tese testa dois modelos de intervencdo de caminhada e um modelo de corrida de
velocidade em alta intensidade em pessoas com DP, que ao nosso conhecimento, parecem
inexploradas na literatura. Desta forma, o objetivo da presente tese foi avaliar os aspectos
fisiomecanicos da locomocdo da DP e apresentar insights sobre o treinamento de
caminhada ndrdica e a mecanica do sprint para esta populagéo. Para isto, foram avaliados
os efeitos do treinamento de alta-intensidade entre a caminhada nérdica e caminhada livre
sobre parametros: i) mobilidade funcional de caminhada e indice de Reabilitagdo
Locomotora; i) cinemética e atividade eletromiografica dos membros inferiores.
Adicionalmente, foram avaliados aspectos de: iii) viabilidade, seguranca e eficacia do sprint;
e iv) desempenho, mecanica e efetividade da mecéanica do sprint em pessoas com DP. Para
o desenvolvimento dos estudos 1 e 2, os protocolos de treinamento de caminhada nérdica e
caminhada livre durante nove semanas foram realizados. Avaliagcbes da mobilidade
funcional, velocidade da marcha, parametros espaco-temporais e neuromusculares foram
avaliados por meio de andlises cineméaticas e eletromiograficas. O estudo trés foi
desenvolvido utilizando uma avaliacgdo mecénica da capacidade dos membros inferiores
produzirem forca, poténcia e velocidade. Esta analise foi realizada por meio de uma técnica
cinematica aliado a um modelo teérico dos diagramas dos perfis de for¢ca e velocidade. Os
programas de treinamento das duas modalidades de caminhada promoveram melhora sem
diferenca entre os grupos, em todos os desfechos de mobilidade funcional, velocidade da
marcha, capacidade de caminhar uma distdncia maxima, parametros cinematicos e de
ativacao eletromiografica de membros inferiores de pessoas DP. Os insights dos estudos 1
e 2 sao que o protocolo de periodizagao de alta-intensidade para diferentes modalidades de
caminhada usadas na presente tese, podem ser utilizadas como estratégias de intervencao
para melhorar a marcha de pessoas com estagios de leve a severos da DP. O artigo 3
mostra que o exercicio de sprint é viavel e seguro para pessoas com estagios de leve a
moderado da DP. Adicionalmente, sugere que pessoas com DP apresentam diferencas
entre qualidades fisicas e efetividade mecénica quando comparados a idosos. Embora
acontecam essas diferencas, isso ndo impacta no desempenho do sprint em idosos e
pessoas com estagios de leve a moderado da DP. Novos ensaios clinicos se tornam
necessarios para avaliar os efeitos do treinamento da caminhada nérdica sobre os aspectos

fisiomecanicos da locomocdo, especialmente sobre os mecanismos minimizadores c¢'-



energia da marcha de pessoas com DP. E ainda, novos experimentos com protocolos de

treinamento de sprint nesta populagéo.

Palavras — chave: Marcha, cinemética, atividade eletromiografica, corrida de velocidade,

desordens do movimento.
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ABSTRACT

The Parkinson’s disease (PD) is the second more prevalent neurodegenerative disease,
especially in elderly. The mechanical limitations caused by disease symptoms impact
considerably the functionality and the physicomechanical aspects of locomotion. The present
thesis compares two models of walking and one model of run with speed in high intensity in
people with PD, which to our knowledge, are unexplored in the literature. Therefore, the aim
of this present thesis was to evaluate the physicomechanical of PD locomotion and to
present insights about the nordic walking training and the mechanic of sprint to this
population. To this, were evaluated the effects of high intensity training between nordic
walking and free walking about these parameters: i) functional mobility of walking and
Locomotor Rehabilitation Index; ii) kinematic and activity electromyography of lower limbs.
Additionally, were evaluated other aspects, such as: iii) viability, safety and efficacy of sprint;
iv) performance, mechanic and effectiveness of sprint in people with PD. To development of
study one and two, were carried training protocols of nordic walking and free walking for nine
weeks. Evaluations of functional mobility, gait speed, spatiotemporal and neuromuscular
parameters were done by kinematic and electromyography analyses. The third study was
developed using a mechanical evaluation of lower limbs capacity to produce strength, power
and speed. This analysis was done through kinematic technique combined with a theoretical
model of strength and speed diagrams. The two training programs promoted an improvement
in all outcomes measured (functional mobility, speed gait, capacity of walk a maximum
distance, kinematic and electromyography parameters of lower limbs) without difference
between groups. The insights of study one and two are that the periodization protocol of high
intensity to different modalities of walking can be used how strategies to improve the gait of
people with PD. The study tree show that the sprint exercise is viable and safety to people
with PD. Additionally, this study suggests that people with PD present differences between
physical qualities and mechanical effectiveness when compared with elderly. However, these
differences do not interfere on sprint performance in elderly and people with PD. New clinical
trials become necessary to evaluate the effects of nordic and free walking training about the
physicomechanical aspects of locomotion, especially about minimizing mechanisms of speed
energy of people with PD. Furthermore, new experiments with training protocols of sprint in

this population is necessary.

Keywords: Gait, kinematic, activity electromyography, running of speed, movement

disorders.
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1. INTRODUCAO

A doenca de Parkinson (DP) é a segunda doenga neurodegenerativa mais
comum, especialmente em idosos, que Iimpacta consideravelmente na
funcionalidade e a qualidade de vida das pessoas que recebem o diagndstico
(RIEDER e TRENTIN, 2016). Esta sindrome neuroldgica apresenta-se distribuida ao
nivel universal e a todos os tipos de classes sociais (BARBOSA et al., 2016). Dez
por cento dos diagndsticos ocorrem até os 45 anos de idade. Entretanto, com o
crescente aumento da expectativa de vida, cresce a prevaléncia e a incidéncia de
novos casos de forma exponencial (ZINGMOND e SMEYNE, 2014; MARRAS et al.,
2018). Dados do ano de 2016 do Instituto Brasileiro de Geografia e Estatistica
(IBGE) apresentam que a prevaléncia da DP na populagéo brasileira acima de 65
anos é de 3,3 %, isto €, cerca de 506.624 individuos tém o diagndstico da DP (IBGE,
2006; BARBOSA et al., 2016). Dada essa importancia epidemiologica, impdem-se
um preocupante cenario para a area da saude publica e da assisténcia social.

A DP classifica-se como uma doenca idiopética, progressiva, cronica,
multissintomatica, e a fisiopatologia da DP ainda ndo esta bem esclarecida
(HUGHES et al.,, 1992). Entretanto, alguns achados sugerem que os fatores
ambientais, tais como habitacdo em locais rurais, exposicao a pesticidas, a materiais
agrotoxicos e a metais pesados parecem ser determinantes para o surgimento da
enfermidade (KLINGELHOEFER e REICHMANN, 2015). O acumulo da proteina
denominada alfa-sinucleina, inclusdes citoplasmaticas nas células remanescentes,
chamadas de Corpos de Lewy, e degeneracdo seletiva dos neurdnios
dopaminérgicos na via nigro-estriada, promovem o0s sintomas nao-motores e
motores (ALBERTS et al., 2011; FRAZZITA et al., 2014).

Clinicamente, incluem os sintomas ndo motores: as alteragdes cognitivas, a
perda olfatéria, os distarbios do sono, manifestacdes neuropsiquiatricas e a
depressdo (MARGIS et al.,, 2010; WILD et al., 2013; EBERSBACH et al., 2014,
TUON et al., 2014). Os disturbios motores séo considerados cardinais, e incluem a
bradicinesia, o tremor de repouso, a rigidez muscular e a instabilidade postural
(HUGHES et al., 1992; HAUSDORFF et al., 2003; CHO et al., 2010). Além disso,

outra restricAo motora incapacitante, sdo as alteracfes no padrdao da locomocéo
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tanto quanto pela progressdao da doenca quanto pelas restricoes de idade
(MONTEIRO et al., 2017b; DELABARY et al., 2017).

A associacao do envelhecimento com a DP promove adaptacdes na forma e
func&o do organismo (CADORE et al., 2019; GOMENUKA et al., 2019). A locomog&o
€ alterada com mudancas significativas no desempenho e economia da caminhada e
corrida (CAVAGNA, LEGRAMANDI, PEYRE-TARTARUGA, 2008; GALLO et al.,
2014). A velocidade autosselecionada diminui e o gasto energético de caminhada
aumenta com o envelhecimento (SAIBENE e MINETI, 2003; GALLO et al., 2014,
PEYRE-TARTARUGA e COERTJENS, 2019). A marcha nesta populagdo
caracteriza-se por baixo repertério de movimento, maior assimetria de parametros
espaco-temporais e por uma consideravel reducdo da velocidade (MONTEIRO et al.,
2017b; NISHIKAWA et al.; 2018). Além disso, ocorre uma inclinacdo do tronco a
frente com ajustes compensatorios do centro de massa (CM), um encurtamento do
passo, um aumento na frequéncia de passada, e menores amplitudes articulares
(HERMAN et al., 2007; WILD et al., 2013; MONTEIRO et al., 2017b; CABELEIRA et
al., 2018). Os padrdes de atividade muscular da marcha sdo alterados e sé&o
principalmente caracterizados pela baixa ativagdo do gastrocnémio medial (GM)
(MITOMA et al., 2000; FRAZITTA et al., 2013, NISHIKAWA et al., 2018). Este padrao
€ muito mais acentuado em pessoas com freezing, demonstrando uma perda de
adaptacdo da atividade muscular com a variacdo da velocidade de locomocao
(DIETZ et al., 1995; ALBANI et al., 2003; ROCHESTER et al., 2009). Tais
caracteristicas aliadas a maior co-ativacdo dos musculos dos membros inferiores,
tornam a caminhada parkinsoniana com um custo energético elevado (MITOMA et
al., 2006; GALLO et al., 2014; DIPAOLA et al., 2016; PEYRE-TARTARUGA e
MONTEIRO, 2016).

A baixa producgéo de forgca e poténcia, a ativagdo muscular mais prolongada e
a baixa ativacdo dos musculos atuantes durante a marcha, parecem ser pioradas
com a progressao da doenca e com o avanco da idade (DIETZ et al., 1995;
NISHIKAWA et al.,, 2018; BARABALHO et al., 2019). A duracdo de ativacdo e a
amplitude do sinal eletromiografico dependem da velocidade de marcha (CAPELLINI
et al., 2006). Pessoas com DP possuem a velocidade autosselecionada (VAS) de
caminhada extremamente baixas. Deste modo, o controle muscular alterado (DEN
OTTER, 2004; CAPELLINI et al., 2006) deteriora a eficiéncia de transmissao, e
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conseguentemente diminui a eficiéncia mecanica de caminhada (SAUNDERS et al.,
1953; PEYRE-TARTARUGA e COERTJENS, 2018). Estes prejuizos mecanicos e
metabodlicos podem induzir em diminuicdo de, ndo apenas, a VAS, mas também
reducdo na velocidade otima de caminhada (VOC), (PEYRE-TARTARUGA e
MONTEIRO, 2016; MONTEIRO et al., 2017b).

Estudos prévios demonstram que a velocidade da marcha € um fator
fundamental para a melhora da estabilidade dinamica e independéncia funcional
(ENGLAND et al., 2007; HAUSDORFF et al., 2003; GOMENUKA et al., 2019).
Adicionalmente, os parametros biomecanicos como o comprimento do passo e da
passada (CP), a frequéncia de passo e passada (FP), a variabilidade do tempo de
contato (TC), a mobilidade de tronco e o equilibrio, sdo bastante utilizados como
instrumentos de medida em programas de reabilitacdo e para a qualidade de vida
das pessoas com DP (FRANCO et al., 2011; HAMLET et al., 2011; DELABARY et
al., 2017). Embora o declinio neuromuscular e a reducdo do desempenho funcional
sejam inevitaveis com o0 avanco da idade e com a progressédo da DP, a literatura
apresenta que treinamento de resisténcia, exercicios em bicicleta estacionaria,
exercicios multicomponentes em alta intensidade, e caminhada em esteira, podem
aumentar o desempenho e o controle motor de pessoas com DP e idosos
fragilizados (HERMAN et al., 2007; ALBERTS et al., 2011; FRAZITTA et al., 2013;
SHULMAN et al.,, 2013; IZQUIERDO e CADORE, 2014; UYGUR et al.,, 2015;
FIORELLI et al., 2019), bem como incrementar a VAS apés um periodo de
treinamento (MONTEIRO et al., 2017a; DELABARY et al., 2017).

Uma nova modalidade de caminhada que vem crescendo mundialmente e
tem sido alvo de muitas pesquisas, tanto para idosos quanto para pessoas com DP,
€ a caminhada noérdica (van EIJKEREN et al., 2008; REUTER et al., 2010; FRITIZ et
al., 2013; BOMBIERI et al., 2017; FRANZONI et al., 2018; GOMENUKA et al., 2019).
Esses estudos tém demonstrado os efeitos positivos da caminhada nérdica sobre 0s
sintomas motores, parametros espaco-temporais e velocidade da marcha, equilibrio
e qualidade de vida. Embora haja o avanco da literatura sobre caminhada nérdica e
a funcionalidade, pouco se sabe sobre a Fisiomecéanica desta modalidade na DP.
Além disso, um protocolo de cargas de treinamento, com doses ideais para esta

populagao, permanece inexplorado.
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Em relacdo a intensidade de treinamento, recentemente, alguns estudos
demonstraram que exercicios de curta duracdo e alta intensidade parecem ser uma
nova alternativa de terapia fisica para as pessoas com déficits neuroldgicos "Nao
desmielinizantes" (HERMAN et al., 2007; ALBERTS et al., 2011; ABBRUZZESE et
al., 2015; NETIVEU et al., 2018, UYGUR et al.,, 2015; LANDERS et al.,, 2019;
FIORELLI et al.,, 2019). Um estudo de meta-analise com exercicios na esteira em
alta intensidade e curta duracdo em pessoas com acidente vascular cerebral
demonstrou melhoras na resisténcia a fadiga, no desempenho, na funcado motora e
um incremento na biogénese mitocondrial (ABASSIAN e RASTEGAR, 2018).

Adicionalmente, uma Unica sessdo de exercicio cardiovascular em alta
intensidade, realizado imediatamente apds a uma tarefa motora, promove mudancas
na neuroplasticidade do cortex motor e facilita o aprendizado motor em individuos
em pessoas saudaveis e em pessoas com acidente vascular cerebral, com um
potencial de aceleracdo de recuperacdo motora nestes pacientes (NEPVEU et al.,
2017). Isto pode ser explicado porgue exercicios em altas intensidades (entre 60 a
80% da frequéncia cardiaca maxima predita pela idade), podem desencadear um
aumento enddgeno de fatores neurotréficos, bem como o de neurotransmissores
como a dopamina, e a serotonina (ALBERTS et al., 2011, FRAZZITA et al., 2013;
OKANO et al., 2015, FIORELLI et al., 2019).

Embora exercicios de alta intensidade sejam preconizados para melhora de
aptidao fisica bem como funcionalidade em idosos (IZQUIERDO e CADORE, 2014;
ABBRUZZESE et al.,, 2015) e os indicios referidos anteriormente sustentem uma
potencial aplicacdo para individuos com doencas degenerativas, ndo encontramos
evidéncias de aplicacdo deste tipo de intervencdo nesta populacdo. Deste modo,
uma nova possibilidade de reabilitagdo em treinamentos curta duracdo e alta
intensidade para esta populacdo, poderia ser o sprint (isto é, a corrida de
velocidade). Este tipo de corrida, pode ser um estimulo para promover adaptagdes
neurais e musculares, como forca, poténcia e velocidade (SAMOZINO et al., 2016).
Outro ponto importante, é que o exercicio de sprint possui uma estimulacéo ritmica
gue poderia modificar o padrdo de ativacdo muscular das pessoas com DP,
tornando os mais préximos de pessoas saudaveis (MORRIS et al., 1996;
FERNANDEZ DEL OMO e CUDEIRO, 2003). Novamente, o treinamento de Sprint

tem se mostrado promissor a idosos saudaveis e atletas (PANTOJA et al., 2016;
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JUNEAU et al., 2018). Entretanto, estudos pré-clinicos que testem por um lado, a

seguranca e a viabilidade, e por outro os ajustes mecanicos da intervencéo do Sprint

nao foram encontrados na literatura abordando estes temas.

Diante deste contexto, foram encontradas algumas lacunas na literatura, a

saber:

i)

Vi)

Ao

Diferencas e limitacbes metodoldgicas, a falta de descricdo da
periodizagdo, do volume e da intensidade do treinamento parecem
inconclusivos, e dificultam o apontamento de um programa de
treinamento adequado capaz de promover a funcionalidade global, que
leve em consideracdo os parametros funcionais e fisiomecanicos da
marcha, especialmente sobre os efeitos do treinamento na ativacao

muscular dos membros inferiores de pessoas com DP;

Limitacdes dos estudos que nao apresentam ciclo de periodizagéo, e
isso poderia ser considerado uma opcao aliada ao tratamento

medicamentoso;

Ndo foram encontrados estudos que avaliassem o padrédo
neuromuscular em pacientes com DP, apdés um programa de

treinamento de CN;

Escassez de ensaios clinicos controlados randomizados, com um
protocolo de treinamento de caminhada livre e a caminhada nérdica

para pessoas com estagios leves a grave da DP;

O exercicio de corrida de alta velocidade, é viavel, seguro e eficaz em

pessoas com estagios leve a moderado da DP?

N&o se sabe como se comporta o desempenho, as qualidades fisicas e
a efetividade mecanica do sprint em pessoas com DP comparados a

idosos saudaveis.

nosso conhecimento, este é o primeiro estudo que abordard a

Fisiomecanica da caminhada nérdica em alta intensidade em pessoas com DP em

estagios leves a avancados. Além disso, serd o primeiro estudo que mostrara a
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viabilidade e descreve sobre o sprint e as suas variaveis mecanicas, em pessoas

com estagio leve a moderado da DP.
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2. REVISAO DE LITERATURA

2.1 Doenca de Parkinson

Na DP acontecem algumas alteracbes cerebrais, mais especificamente em
uma estrutura chamada Nuicleos da Base, que é a estrutura responsavel por
comandar os nossos movimentos (NAGANO-SAITO, A.; MARTINU, K.; MONCHlI,
2014). Entao, as alteracdes que ocorrem neste local fazem com que pessoas que
tém a doenca apresentem muitos sintomas relacionados ao movimento (HUGLES et
al.,, 1992). Os principais sintomas clinicos motores sdo: tremores de repouso de
maos, bracos e pernas e até mesmo dos labios. Os musculos tornam mais rigidos e
mais contraidos, os movimentos mais lentos, a postura também é modificada para
frente ou para os lados, tornando a pessoa mais instavel (CHASTAN et al., 2009;
WILD et al., 2013).

A DP também é caracterizada como distlrbio do movimento, que pode ser
hipercinético ou hipocinético. Isso se deve ao fato de que ocorre uma desordem no
sistema extrapiramidal, que é composto pelos nucleos da base (NB) e o Talamo
(NAGANO-SAITO, A.; MARTINU, K.; MONCHI, 2014). Compdem os NB, o caudado,
o putemen, o globo palido, e a substancia negra (CHASTAN et al., 2009; FRAZITTA
et al., 2013). Uma das fun¢des dos NB é a manutengdo da amplitude de movimento,
selecionado corticalmente, quando as habilidades motoras s&o realizadas
automaticamente com algum recurso atencional. Desta forma, os NB podem
desempenhar uma funcdo mais geral, a de programar e automatizar 0 movimento,
seja ativando (por meio das vias diretas) ou inibindo (por meio da via indireta) os
movimentos. Estes mecanismos podem explicar as manifestacdes clinicas motoras
na DP (PURVES et al., 2004; MORRIS et al., 2005).

Os principais sintomas clinicos motores, considerados cardinais, se
constituem em tremores de repouso, rigidez muscular, e distirbios posturais
(HUGLES et al., 1992; MORRIS et al., 2005; WILD et al., 2013). Outros disturbios
tais como a bradicinesia e a redu¢cdo de movimentos, constituem uma das maiores
dificuldades dos pacientes, e eles podem estar associados com a dificuldade de
iniciar a marcha. Além disso, as pessoas com DP apresentam reducdo da

37



velocidade, equilibrio e instabilidade estatica e dinamica, fatores que contribuem
para a marcha patoldgica (SAUNDERS et al., 1953; GOBBI et al., 2007; CHO et al.,
2010, PALERMO et al., 2009).

A DP possui diferentes estagio referentes a gravidade da doenca, e a
incapacidade funcional. Estes estadiamentos sdo avaliados por meio da escala
Hoehn e Yahr (H&Y). Esta escala possui oito estagios, do 0 (sem sinais da doenca)
até o 5 (uso de cadeiras de rodas e/ou acamado) de acordo com a gravidade da DP,

como podem ser observados no Quadro a seguir (Quadro 01):

Quadro 1: Escala H&Y para o estadiamento e para o nivel de incapacidade da

Doenca de Parkinson

ESTADIAMENTO SINTOMAS
Estagio 0 Sem sinais da doenca
Estagio 1 Doenca unilateral
Estagio 1,5 Acometimento unilateral e axial
Estagio 2 Acometimento bilateral, sem prejuizo do equilibrio
o Leve acometimento bilateral, recuperacdo no teste de
Estagio 2,5 o
equilibrio (“pull test”)
o Acometimento leve a moderado; alguma instabilidade
Estagio 3 _ o
postural; independente fisicamente.
o Acometimento severo; ainda capaz de caminhar ou
Estagio 4 i .
permanecer em pé sem auxilio.
Estagio 5 Usando cadeira de rodas ou acamado exceto se auxiliado.

Nota: Esta escala é validada para a populacédo brasileira (SCALZO et al., 2009)

De acordo com a escala H&H é possivel observar que a medida em que a
doenca avancga, é notorio o comprometimento funcional, e principalmente aspectos
de instabilidade e marcha sdo bastantes comprometidos (CHASTAN et al., 2009;
WILD et al., 2013).
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2.1.1 Padrdo da marcha de pessoas com doenca de Parkinson: do diagnostico
a reabilitacao

Pessoas que sdo diagnosticadas com a DP apresentam varios sinais clinicos
motores, ou seja, relacionados ao movimento (DELABARY et al.,, 2017). Os
prejuizos que ocorrem nos padrdes da marcha sao bastante notorios e, sem duvida,
se tornam um dos principais fatores limitantes a independéncia funcional, ao
desempenho das atividades de vida diarias, levam ao isolamento social, e
comprometem a qualidade de vida dos pacientes (MONTEIRO et al.,, 2017).
Observar as possiveis alteracbes durante a locomocao de um idoso, por exemplo,
pode ser muito importante para a insercao precoce em um programa de exercicios
fisicos, a fim de prevenir maiores limitac6es, ou simplesmente para retardar ou
minimizar os efeitos deletérios da doenca.

A caminhada também ¢é bastante prejudicada, pois ocorre falta de equilibrio,
0S passos sd0 mais curtos, 0s pés arrastam e possuem um maior tempo de contato
com o solo, os bragos perdem os movimentos e ndo conseguem se coordenar com
as pernas, fazendo com que os pacientes andem como se fossem um “robd”
(SOARES e TARTARUGA, 2010; CHO et al, 2010). Devido a rigidez muscular, 0os
pacientes sentem dores musculares e tém um gasto energético muito alto, pois os
musculos apresentam um ténus maior e permanecem contraidos durante a maior
parte do tempo (MITOMA et al., 2000). E mesmo contraidos por mais tempo, ainda
assim a atividade muscular é baixa, ou seja, os musculos sdo mais fracos, e as
articulacbes das pernas diminuem a mobilidade, tornando a velocidade da
caminhada mais baixa (ALBANI et al., 2003; CALIANDRO et al., 2011).

Além disso, uma das maiores dificuldades do paciente € iniciar a caminhada,
principalmente quando tem que mudar de direcdo ou realizar um giro, geralmente
acontece um congelamento que € a sensacdo de estar colado ao solo (também
conhecido como “freezing”), pois as pernas tornam-se pesadas e ndo obedecem ao
comando de dar o passo, tornando-se quase impossivel sair do lugar (PINTO et al.,
2018). Quando a pessoa consegue sair do congelamento da caminhada, geralmente
ele apresenta passos muito mais curtos e acelerados, como se estivesse
“sapateando” e como fosse cair para frente (a este fenbmeno chamamos de

festinacdo). Todos esses prejuizos provocam um desequilibrio, inseguranca para
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caminhar e geram um elevado numero de quedas nesta populacdo (CHO et al,
2010; MERELLO et al., 2010; HERMAN et al., 2011; WILD et al., 2013).

Entdo podemos dizer de forma geral, que as principais modificacbes da

marcha dos pacientes com DP s&o:

v
v

NN N NN

AN

Postura inclinada para frente ou para os lados;

Cabeca inclinada para baixo, com o olhar mantendo-se sempre para o
chéo;

Velocidade de caminhada mais lenta;

Comprimento do passo mais curto;

Tempo maior de contato do pé no chéao;

Os pés arrastam no solo;

Caminhada em bloco (como se fosse um “robd”, sem o balango dos
bracos);

Menor movimentacdo do tornozelo;

Congelamento dos pés no chéo;

Falta de controle motor (a perna nao responde o comando ao
movimento);

Perda do equilibrio;

Menor mobilidade da articulacdo dos joelhos e tornozelos;

Em um estagio avancado da doenca, em pé ou durante a caminhada,
os joelhos ficam flexionados;

Risco elevado de quedas;

Inseguranca de se locomover;

De todos os sinais da doenga, sem divida a alteracdo da marcha é o que

mais limita a independéncia e a autonomia para realizar as atividades de vida diaria

(AVDs), como por exemplo, caminhar dentro de casa, cuidar do jardim, ir & padaria

ou fazer um passeio na praca. Deixar de fazer estas tarefas pode contribuir para

uma vida sedentaria e provocar uma reducdo do condicionamento fisico, o

isolamento social e como consequéncia 0 aparecimento de sintomas depressivos,

afetando diretamente a qualidade de vida do paciente.
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Como descrito anteriormente, os distarbios da caminhada na DP é uma das
funcdes mais limitadas, e para que um parkinsoniano inicie a reabilitacdo da marcha,
torna-se necessario uma avaliacdo de sua marcha para que o profissional de
educacédo fisica ou fisioterapia consiga identificar os parametros que estdo mais
alterados, e em seguida possa prescrever um programa de treinamento de
caminhada focando na funcéo prejudicada e nas principais necessidades da pessoa
com DP.

Existem varias formas de avaliar a marcha, uma delas é através de medida da
velocidade confortdvel de caminhada dos pacientes, que pode ser realizada na
esteira ou no chado, e que permite identificar qual seria a velocidade o6tima de
caminhada (VOC) (ver figura 1), ou seja, aquela em que a pessoa gaste menos
energia (CAVAGNA et al., 1977; SAIBENI e MINETI, 2003; PEYRE-TARTARUGA e
MONTEIRO, 2016; GOMENUKA et al., 2019).

Figural: llustragéo sobre o custo metabolico de caminhada e VOC

sm )

SSWs

Mo tabokc cost Debg
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SWS ows Velooity (km b .l

Fonte: Peyré-Tartaruga e Coertjens (2019)

Nota: SSWS: velopidade autosselecionada de caminhada; OWS:velocidade 6tima de
caminhada; LRI — Indice de Reabilitagdo Locomotora.

Normalmente, pessoas sem restricbes mecéanicas tem a VAS muito proxima

ou semelhante a VOC. Uma forma simples de avaliar em pacientes neurolégicos
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guanto a VAS se distancia da VOC € por meio do indice de Reabilitacdo que leva

em consideracao as duas velocidades citadas multiplicados por 100.

A VOC é estimada por um modelo matemético descrito na equacgéo 01:

Votima = \/ (0,25 X 9,81 X CN”)

Equacéo (01)

Onde, o numero de Froude esperado para a Vstima (0,25), a aceleracdo da
gravidade (9,81 m.s™?) e o comprimento do membro inferior (CMI).

O IRL pode ser obtido pela seguinte equacédo 02 (FIGUEIREDO et al., 2013;
PEYRE-TARTARUGA e MONTEIRO, 2016, DA SILVA et al., 2018; GOMENUKA et
al., 2019).

IRL = VAS x 100
VOC
Equacéo (02)

Um teste que também pode avaliar a mobilidade funcional do paciente € o
Timed Up and Go (TUG), que consiste em marcar o tempo em que 0 paciente

consegue levantar da cadeira, caminhar trés metros, retornar e se sentar (Figura 2).

Figura 2: Figura ilustrativa do Timed Up and Go Test.
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Fonte: Imagem por btsbioengineering

Quanto menor o tempo que o paciente realizar a tarefa, melhor sera a sua
mobilidade de caminhada e menor o risco de quedas (HUANG et al., 2011). Valores
abaixo de 10 segundos de execucao do teste sdo considerados valores 6timos de
mobilidade funcional. Enquanto valores acima de 20s representam um elevado risco
de quedas e dificuldades de marcha (BRETAN et al., 2013).

Realizar uma filmagem da caminhada e mostrar ao paciente o que esta
alterado, também é uma alternativa interessante para a reabilitacdo da marcha
(MERELLO et al., 2010). Além disso, € importante executar o teste no padréao
classico, ou seja, caminhando na velocidade mais rapida, sem correr, e na VAS,
uma vez que esta velocidade representa mais as atividades cotidianas (BRETAN et
al., 2013).

a. Como escolher um exercicio fisico ideal para uma pessoa com DP?

Uma alternativa para diminuir os sintomas motores e prejuizos provocados
pela DP é a pratica regular de exercicios fisicos (PEDERSEN et al., 2015). Muitas
pesquisas tém mostrado resultados positivos para pessoas com DP que se
exercitam pelo menos duas vezes na semana de forma orientada (SOARES e
PEYRE-TARTARUGA, 2010; PEDERSEN e SALTIN, 2015). Ou seja, parece que 0
exercicio fisico quando feito em intensidades adequadas, conseguem ter efeitos

similares ao periodo “on” da medicagdo (quando a Levodopa tem sua agao,
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reduzindo os sintomas motores), (ALBERTS et al.,, 2011; OKANO et al.,, 2015;
FIORELLI et al., 2019). Mas nao basta ser qualquer atividade, e assim como no uso
individual da medicacédo, o exercicio deve ser prescrito na dose ideal para cada
paciente afim de que se diminuam os sintomas da doenca (HERMAN et al., 2007;
FRAZZITTA et al.,, 2013; PEDERSEN e SALTIN, 2015). O importante é que o
paciente escolha um exercicio que lhe traga prazer em realizad-lo, além de
proporcionar beneficios fisicos essenciais para a sua reabilitacdo (ABBRUZZESE et
al., 2015). Entdo, é necessario escolher um exercicio que consiga contemplar a
melhora da marcha, do equilibrio, da coordenacao entre o balan¢o dos bragos e das
pernas, bem como o aumento da for¢ca muscular (IZQUIERDO e CADORE, 2014).
Assim, estudos com esta populacdo, sugerem que o0 treinamento da
caminhada de diferentes formas e em diversas superficies, como areia, grama,
emborrachados, até mesmo em terrenos irregulares, e em ambientes com contato
direto com a natureza, trazem muitos beneficios para o condicionamento fisico, para
a marcha, diminuem o risco de quedas, e melhoram a qualidade de vida e a saude
emocional das pessoas parkinsonianas (SOARES e PEYRE-TARTARUGA, 2010).

2.2 Fisiomecéanica da Caminhada Noérdica para pessoas com doenca de
Parkinson

Uma modalidade de caminhada tem recebido uma atengcdo maior para a
reabilitacdo de pessoas com DP: a caminhada nordica. Trata-se de uma caminhada
gue utiliza dois bastbes de origem dos paises nérdicos da Europa. Surgiu como
atividade fisica porque os esquiadores continuavam a atividade durante o verao, e
adaptaram os bastBes para ser utilizado em qualquer piso e como exercicio fisico
para diversas populacdes (REUTER et al.,, 2011; TSCHENTSCHER et al.,, 2013;
SUGIYAMA et al., 2013; FRANZONI et al., 2018; GOMENUKA et al., 2019).

O uso dos bastbes durante a caminhada acarreta um aumento na
musculatura envolvida na tarefa de propulsdo, especialmente relacionada aos
bragcos e tronco, menos utilizada na caminhada normal. Embora maior volume
muscular seja envolvido com o uso de bastdes, com consequente maior gasto
energético, a percepcdo de esforco é menor (HOWATSON et al., 2011) ou
semelhante (SCHIFFER et al., 2009; TSCHENTSCHER et al., 2013) quando

44



comparada a uma caminhada tradicional, em um mesmo ritmo e distancia
percorrida.

A CN acarreta mudancas mecanicas. Principalmente, h4 o aumento do
comprimento de passo (PELLEGRINI et al., 2015; GOMENUKA et al., 2019), que
resulta em uma marcha mais rapida, uma menor variabilidade do comprimento de
passo, e um menor tempo de contato no duplo apoio (REUTER et al., 2011). Além
disso, ocorrem mudancas nos padrdes de ativacdo muscular, como a maior ativacéo
dos musculos dos membros superiores (PELLEGRINI et al., 2015; GOMENUKA,
2016), causada pelo movimento contralateral e preensdo gerada no bastdo. Além
disso, a CN proporciona um efeito potencialmente positivo das respostas funcionais
gerais, devido a maior complexidade da tarefa de caminhar com bastfes, assim
sendo um exercicio de dupla tarefa (FOISSAC et al., 2008). A maior ativacao de
membros superiores é associada a mudancgas nas forcas de reacdo do solo com
bastdes (ENCARNACION-MARTINEZ e LLANA-BELLOCH, 2015). Enquanto no
inicio do contato do pé no solo a forca vertical € maior com o uso de bastbes (fase
de frenagem), na fase final de contato do pé no solo a forca é reduzida (fase de
propulsdo) onde é maior a ativacdo de musculos dos membros superiores
(GOMENUKA et al., 2016; PELLEGRINI et al., 2018. Estas mudancas biomecéanicas
coletivamente resultam em um aumento nas flutuacdées das energias mecéanicas do
centro de massa e otimizacdo do mecanismo pendular, que consequentemente
indicam uma manutencédo do trabalho mecéanico externo (CAVAGNA et al., 1977).
Por outro lado, a propulsdo adicional de membros superiores acarreta um aumento
no trabalho mecéanico interno e total. O aumento do trabalho mecénico total é
acompanhado do aumento no custo de transporte, indicando uma manutencédo na
eficiéncia mecanica (PELLEGRINI et al., 2017).

O uso dos bastdes aumenta a complexidade do movimento, e induz um
incremento na atividade do cortex frontal para controlar o movimento da marcha
(ALBERTS, 2011; OKANO et al., 2015; MONTEIRO et al., 2017). Quando distraidas,
as pessoas com DP, tem uma propensdo de ndo manter o padrdo de marcha, e a
CN faz com que essa atencdo ao movimento seja mais direcionada pela exigéncia
da execucdo da técnica (REUTER et al., 2011).

Ao caminhar com os bastdes, as pessoas passam a utilizar mais o balanco
dos bracos (PELLEGRINI et al., 2018), que esta bastante reduzido com a DP. Esse
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movimento permite que os ombros e o quadril se movimentem mais, permitindo uma
maior estabilidade e um maior equilibrio durante a caminhada, ajuda a fortalecer o
abdémen e consequentemente melhora a postura (PELLEGRINI et al., 2015;
ARCILA et al., 2017). Todos estes beneficios geram uma maior confianca durante a
caminhada para as pessoas com DP, que podem utilizar os bastées como um
programa de exercicios fisicos e até mesmo no seu dia-a-dia (EIJKEREN et al.,
2008; REUTER et al., 2011; FRITZ et al., 2013). Essa melhora do equilibrio oferece
mais seguranga ao parkinsoniano e ao mesmo tempo, o desenho moderno e
esportivo dos bastbes motiva a pratica do exercicio fisico regular.

De fato, estudos de intervencdo de caminhada nérdica em pessoas com DP
tem mostrado resultados satisfatérios na mobilidade funcional (BANG et al., 2016;
MONTEIRO et al., 2017), no equilibrio (BANG et al., 2016; FRANZONI et al., 2018),
no estagio da doenca (BOMBIERI et al., 2017), forca muscular, capacidade aerdbia
(REUTER et al., 2010; SUGIYAMA et al., 2013), e qualidade de vida (MONTEIRO et
al., dados néo publicados).

Indicacdes iniciais demonstram o potencial do treinamento de CN para
melhoras da caminhada em pessoas com DP. O uso de bastdes induz de modo
agudo, ao aumento de CP e reducgdo da FP, porém a velocidade de marcha com a
adicao de bastbes ndo se modifica (WARLOP et al., 2017). A estabilidade dinamica
€ melhorada tanto do ponto de vista agudo (WARLOP et al., 2017) quanto crénico
(GUGEON et al., 2017; CHATTERJEE et al., 2018). Além das melhoras intrinsecas
no sistema de controle postural durante a marcha, o uso continuo de bastdes induz
a aumentos significativos na VAS, acarretando a uma diminuic&o na variabilidade de
marcha (MONTEIRO et al., 2017).

2.3 Técnica da caminhada noérdica e algumas recomendacdes durante a
préatica

A técnica da CN é especifica e necessita um periodo de aprendizado da
técnica correta (Figura 3). Estratégias livres induzem a padrdes de movimento
alterados com bastdes (PELLEGRINI et al., 2018; CHATTERJEE et al., 2018). De
forma muito simplificada, existem alguns passos que devem ser seguidos para iniciar

a préatica da caminhada nordica (CHATTERJEE et al., 2018). Este passo-a-passo
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estd descrito a seguir, com uma metodologia pedagdgica (palavras-chaves para

cada etapa da técnica) que facilitarda o aprendizado (ARCILA et al.,, 2018,
GOMENUKA et al., 2019):

1) Arrastar os bastbes: caminhar normalmente arrastando os bastdes,

2)

3)

4)

5)

priorizando a postura adequada, o olhar para o horizonte e abdome firme

(“Guincho” — como se estivesse um guincho “puxando” pela cabeca);

Bracos e bastBes contrarios da perna: assim como em uma caminhada
normal, na caminhada nérdica os bragos sempre balancam ao contrario da
perna. Nesta etapa, o bastdo deve-se posicionar de forma inclinada com o
chéo, os bracos devem estar semi-flexionados, e prioriza-se 0 movimento
acentuado dos ombros e do quadril (dissociacdo das cinturas escapular e
pélvica), a fim de que os bragos balancem com maior amplitude (“Gingado

Carioca”);

Posicionamento dos pés e do quadril: os pés devem fazer o rolamento
completo no chdo, comegando a tocar o solo com o calcanhar e finalizar
com a ponta dos dedos, e os joelhos devem ficar estendidos com uma boa

amplitude (“Amassar o limao com os pés”);

Coordenacédo de bracos e pernas com apoio dos bastdes no chéo: nesta
etapa prioriza-se a maxima amplitude e balanco dos bracos e pernas, mas
com uma pressao ou forga nos bastbes. Para que a pessoa coordene 0s
movimentos dos bastbes e pernas, sugerimos contar: “1,2,3,4; 1,2,3,4;”
para que consiga estabelecer um ritmo e coordene 0s movimentos

(“Passear na Floresta”);

Segurar, firmar e soltar os bastbes: um dos principios essenciais da
caminhada nérdica € segurar, impulsionar e soltar os bastbes, pois € a
forca que aplicamos nos bastfes que nos impulsiona para frente e faz com
a velocidade da caminhada aumente. Nesta fase, os bastbes devem ser
segurados na frente do quadril. No momento que a perna avanca, O
bastdo € impulsionado e quando o bastdo passa do quadril, deve-se soltar

0 mesmo, até que o ciclo se repita (“Ayrton Sena”);
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6) Técnica completa da caminhada nérdica: aqui deve-se solicitar que todos
0S passos anteriores sejam agrupados para que a técnica esteja completa.
Ao caminhar de forma correta, a pessoa adota uma excelente postura ao
caminhar, e se torna mais rdpido durante a caminhada (“‘Desfile na

passarela, elegancia biomecanica”).

Figura 3: Figura ilustrativa sobre a Técnica da Caminhada Nérdica

1] Char para o horzonts;

3
-a’ni 2| Priodzar a postura adegquads [ereta nivel
1, Samiferdo. nives 24 ));

3| Abodmen contraboo.
4] Rragos » Bastoss contrarios o perns

5] Raxtoer dew . pox na

dlogenet

G) Principlo de segurar « Impuisionar os
basites [Aplicar forga comlia © solo
Forga 1,203

T) Quando & mdo pasan 2o quadnl, devem
arirse para faclitar 0 movimento do
baatso retornar b frants;

) Crasocingso das cinfuras sscspetiar
peivicx

9] Cocrdenagan e hragos & paman;

19 Pasicionamente dos pas: rolamante
COmpiets no sok;

11) Maior comgrimants de passada som »
Wonice cometa.

Fonte: Autores

N&o existem restricdes para a pratica da caminhada nérdica, qualquer pessoa
pode utilizar os bastbes, como pratica de exercicio fisico e/ou reabilitacdo.
Entretanto, alguns cuidados devem ser tomados na hora de adquirir os bastdes
segundo a Original Nordic Walking Federation (ONWF)!: 1) H4 uma diferenca entre
bastbes de caminhada nordica e bastdes de trekking. Os bastbes da caminhada
nérdica sdo especificos para a técnica, feitos de fibra de carbono, sdo mais leves, e
tem uma posigédo anatdmica e luvas diferenciadas para as médos. Com os ajustes da
luva, é possivel executar a técnica correta: segurar os bastfes, impulsionar e soltar
(abrir as méaos), com os bastbes de trekking isso ndo € possivel, pois sdo mais
pesados, e a empunhadura € mais grossa, 0 que implica em desconfortos nos
bracos e ombros na hora da execucao da técnica durante a caminhada. O tamanho
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do bastdo € individual para cada pessoa, uma referéncia que utilizamos é que a
luvinha do bastéo deve estar na direcdo da cicatriz umbilical, outra forma de saber a
altura correta do bastado é multiplicar a estatura da pessoa por 0,68 (KAWAMOTO et
al., 2015; CHATTERJEE et al., 2018). Outro cuidado que deve ser tomado durante a
técnica, é que os bracos devem estar semi-flexionados, pois um treino longo ou por
muito tempo repetido pode causar lesdes nas articulagdes do cotovelo e punho.

Antes de uma pessoa com DP iniciar um treinamento de caminhada nordica,
€ necessario que o profissional responséavel faca uma reeducag¢do da marcha. Uma
forma bastante promissora para reabilitar a caminhada deste paciente, € seguir 0s
seis passos da caminhada nérdica descritos anteriormente, porém sem o uso dos
bastdes. Trabalhar anteriormente o fortalecimento dos musculos centrais do tronco
(CORE), postura, coordenacgdo, dissociacdo do tronco e equilibrio sdo essenciais
para otimizar os resultados da caminhada nordica (ARCILA et al.,, 2017,
GOMENUKA et al., 2019). Acredita-se que, provavelmente, ap6s um treinamento
com a CN - sabidamente as pessoas com DP também utilizam os bastdées como
marcadores de ritmo para superar os déficits de automatismo da marcha.

Outro método de reabilitagdo da marcha de pessoas com DP, que pode ser
utilizado, é treinar a marcha em pistas visuais. O treinamento da caminhada por
meio de marcadores sobre o solo parece ter um efeito benéfico, pois o paciente
precisa se concentrar nos marcadores, e isso ajuda no aumento do comprimento do
passo e da velocidade de marcha (MARINHO et al., 2014).

As pistas visuais, ou até mesmo obstaculos sdo excelentes estratégias para
que o paciente consiga sair do congelamento. Assim, quando acontece este
episodio, sugerimos que a pessoa imagine que esteja subindo uma escada, ou
tenha que passar as pernas por cima de um muro, de uma linha ou até mesmo da
bengala (quando utilizada). Fazer movimentos amplos de como se estivesse
marchando no lugar e dar o primeiro passo bem longo podem auxiliar e fazer com

gue o paciente consiga se locomover novamente (ROCHESTER et al., 2009).
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2.4 SPRINT

Pessoas com DP apresentam uma reducdo da massa muscular e forca
guando comparados a idosos saudaveis (BARBALHO et al., 2019). Com a
progressdo da doenca e do envelhecimento é notdrio que estas reducdes se tornem
mais evidentes promovendo uma degradacdo das funcdes fisicas (UYGUR et al.,
2015). Desta forma, com a funcdo muscular prejudicada as tarefas funcionais como
se locomover se tornam incapacitantes (ALBANI et al., 2003). Além disso, as
restricoes motoras da DP, tais como reducao das amplitudes articulares, associadas
com as alteragbes neuromusculares, podem estar relacionadas com a baixa
producdo de trabalho muscular positivo, e com a reducdo de poténcia muscular
(DIPAOLA et al., 2016). Entretanto, a capacidade maxima dos membros inferiores
produzirem forca, poténcia e velocidade parecem inexploradas nesta populagao.

Um modelo de estudo para avaliacdo da capacidade maxima dos membros
inferiores € o exercicio de sprint (MORIN et al., 2012; SAMOZINO et al., 2015). Esta
€ uma modalidade de locomo¢cdo em que a pessoa execute uma corrida na sua
velocidade méxima produzindo um maior trabalho mecénico na unidade de tempo
(ROMERO-FRANCO et al., 2017). Além disso, mecanicamente o Sprint é a
habilidade de manter a aceleracdo do corpo a frente especialmente nos trés
segundos iniciais da corrida, a este fendmeno denominamos de razéo de forga (RF)
e a habilidade de limitar a reducéo da efetividade ao longo da fase de aceleragcéao da
corrida, ou seja, denominado de taxa de reducéo da razéo de forca (Drr).

Desta forma, as estratégias de aplicacdo de forca contra o solo, séo
determinantes para uma efetividade mecéanica durante o sprint (SAMOZINO et al.,
2015). A direcdo de aplicacdo de forca no sentido horizontal parece ser mais
importante que a magnitude da producéo total da for¢ca produzida no sprint (MORIN
e SAMOZINO, 2016). Além disso, para um bom desempenho do sprint, é necessaria
uma boa relacdo entre qualidades fisicas de forca (F0), poténcia maxima (Pmax) e
velocidade (V0), (PANTOJA et al., 2016). A relacéo forca x velocidade (FV) possui
um comportamento linear, e tem relacdo com bons niveis de recrutamento de
diferentes musculos, da arquitetura muscular, da dindmica dos movimentos e dos
torques articulares (MORIN e SAMOZINO, 2016). E adicionalmente, fatores neurais

sado determinantes para a alta velocidade durante o Sprint. Enquanto a relagédo entre
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a poténcia x velocidade (PV) possui um comportamento parabdlico (MORIN et al.,

2012), como pode ser observado nos painéis (a) e (b), respectivamente na figura 04.
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Figura 4: Representacdo grafica do Diagrama do comportamento da

relagdo FV no painel (a) e da relacdo PV no painel (b).
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Fonte: Samozino et al., (2016)

Com o avanco da idade, ocorre uma reducédo de forca de reacdo do solo e
uma orientacdo da forca mais verticalizada de propulséo. Isso pode ser explicado
gue com o envelhecimento, ocorre uma reducdo no tamanho das fibras do tipo II,
uma transicdo de fibras rapidas para fibras lentas, e uma menor velocidade de
encurtamento muscular (IZQUIERDO e CADORE, 2014; BARBALHO et al., 2019).
Isso contribui para o decréscimo da velocidade, reducdo do comprimento de
passada e aumento do tempo de contato do pé com o solo durante a corrida
(CAVAGNA et al., 2008; PANTOJA et al., 2016).

Um recente estudo de Pantoja e colaboradores (2016) mostrou que a forca
maxima, a velocidade e a poténcia reduzem ao longo de envelhecimento, com um
decréscimo linear de uma taxa de 1% por ano. Provavelmente, pessoas com
restricdes neurologicas possivelmente estas alteracfes sejam mais acentuadas.
Pessoas com DP possuem perda de adaptacdo com a variacdo de velocidade
durante a locomocédo (ALBANI et al., 2013). Além disso, a hipocinesia que ocorre na

DP é responsavel primaria pela reducdo da velocidade. Uma vez que ocorre a
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diminuicdo do sistema de transmissdo do impulso nervosos nos motoneurdnios,
especialmente pela atividade da Acetilcolina (MOREAU et al., 2010)

Embora o declinio do desempenho funcional seja inevitavel em idosos e
pessoas com DP, estas podem receber doses elevadas de treinamento, e
alcancarem o6timos niveis de desempenho (ALBERTS et al., 2011; IZQUIERDO e
CADORE, 2014; OKANO et al.,, 2015; UYGUR et al.,, 2015). Neste sentido, o
treinamento de corrida de velocidade em alta intensidade pode promover o
incremento da poténcia muscular de pernas, fundamental para a mobilidade
funcional, resisténcia, velocidade, equilibrio dindmico e assimetrias de contato-
despregue durante a locomocao. Além disso, 0 aumento da velocidade durante o
sprint, aumentam a acdo dos musculos proximais, e pode ser um importante
estimulo, para promover melhores adaptacdes ao nivel neural e mecanicas em um
curto periodo.

Entretanto, devido as restricbes mecanicas e alteracfes posturais que ocorre
na DP, gquestiona-se a viabilidade deste modelo de exercicio nesta populacdo. Além
disso, como ocorre 0 comportamento da mecanica, efetividade e desempenho do
Sprint em pessoas com DP comparados com idosos saudaveis. Tendo em
consideracdo esta importante lacuna na literatura, torna-se necessario investigar a
viabilidade, seguranca e efetividade do exercicio do Sprint, e comparar 0s
parametros de qualidades fisicas e mecanicas estre pessoas com DP e idosos

saudaveis.
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3. OBJETIVOS

Esta tese teve por objetivo geral avaliar e comparar os efeitos de um
programa de treinamento de caminhada nordica e de caminhada livre sobre
parametros funcionais, descritores de reabilitacdo da marcha (estabilidade dinamica,
indice de reabilitacdo locomotora, Walking Capabillity), cineméticos,
eletromiograficos, motores e ndo-motores, e de composi¢cdo corporal de pessoas
com Doenca de Parkinson.

Os objetivos especificos serviram de base para o desenvolvimento de trés

estudos principais e dois estudos complementares, que sédo apresentados a seguir.

3.1 Objetivos especificos (Estudo 1)

- Determinar e comparar antes, durante e apdés o periodo de intervencdo de 6
semanas de diferentes terapias fisicas de caminhada (Caminhada Nordica e
Caminhada Livre) em pessoas com DP, as seguintes variaveis dependentes:

Parametros Funcionais:

- Mobilidade Funcional pelo Timed and Up and Go (TUG),
- Indice de reabilitacdo locomotora (IRL),

- Velocidade autosselecionada (VAS)

- Sintomas motores (Escala Unificada da Doenca de Parkinson — UPDRS IlI).

3.2 Objetivos especificos (Estudo 2)

- Determinar e comparar antes, durante e apds o periodo de intervencdo de 9
semanas de diferentes terapias fisicas de caminhada (Caminhada Nordica e

Caminhada Livre) em pessoas com DP, as seguintes variaveis dependentes:

Parametros Cinematicos e Eletromiogréficos:
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- Capacidade de caminhar a distancia maxima (Walking Capabillity)

- Cinematica de marcha

- Tempo de contato (TC)

- Tempo de balanco (TB)

- Comprimento da passada (CP)

- Frequéncia de passada (FP)

- Velocidade autosselecionada (VAS)

- Amplitude do sinal eletromiogréafico (EMG) dos musculos VL, BF, TA e GM
- Integral do sinal eletromiogréfico (iIEMG) dos musculos VL, BF, TA e GM
- Limiar inicial de ativacéo (onset) dos VL, BF, TA e GM

- Limiar final de ativacao (offset) do VL, BF, TA e GM

- Tempo de duracao de ativacao VL, BF, TA e GM

- Indice de co-contragéo entre VL/BF e TA/GM.

3.3 Objetivos especificos (Estudo 3)

Avaliar a viabilidade, seguranca e efetividade do exercicio do sprint em
pessoas com DP, ainda analisar a reprodutibilidade do aplicativo “MySprint” para
analise de Sprint de pessoas com DP, e analisar o perfil mecanico do Sprint de

pessoas com DP e idosos saudaveis.

- Descrever a mecénica do Sprint em pacientes com DP;
- Comparar entre pessoas DP e idosos saudaveis fisicamente ativos as seguintes
varidveis mecanicas:
- Velocidade maxima tedrica VO (m/s)
- Forca maxima tedrica FO (N)
- Forga maxima FO (N/kQ)
- Poténcia maxima (W)
- Poténcia maxima Horizontal (W/kg)
- Média de aplicacéo de for¢ca nos 10m do sprint (RF)
- Direcdo da aplicacéo de forca (DRF)
- Tempo total do sprint (s)
- Tempo do sprint nos trechos 5m, 10m, 15m, 20m,
55



- Comparar a relacéo entre poténcia, forca e velocidade durante o Sprint

- Avaliar a reprodutibilidade do aplicativo “MySprint” em pacientes com DP.

3.4 Objetivos especificos (Estudo 4 - complementar)

O objetivo deste estudo foi avaliar os efeitos de um programa de CN e um de
CL sobre o perfil antropométrico e a composicao corporal de pessoas com DP, e
correlacionar o estadiamento da DP com o indice de massa corporal (IMC) e

percentual de gordura dos participantes.

Parametros de Composicédo Corporal

- Relacéo cintura/quadril

- Somatério de dobras cutaneas de membros superiores
- Somatério de dobras cutédneas de membros inferiores
- Massa corporal

-IMC

- Massa magra

- Massa gorda

- Massa 0ssea

- Percentuais de gordura

3.5 Objetivos especificos (Estudo 5 - complementar)

Determinar e comparar antes, durante e apds o periodo de intervencdo de 9
semanas de diferentes terapias fisicas de caminhada (Caminhada Nordica e

Caminhada Livre) em pessoas com DP, as seguintes variaveis dependentes:

Parametros Motores e Nao-Motores

- Qualidade de vida,

- Sintomas depressivos,
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- Parametros cognitivos

- Sintomas motores

57



Quadro 2: Relagéo entre tema, problema, objetivo geral e desfechos da Pesquisa.

TEMA

PROBLEMA

OBJETIVO GERAL

DESFECHOS

HIPOTESES

Funcionalidade
e Fisiomecénica
da locomocao
de pessoas com
DP

(Estudos 1 e 2)

Quais séo os efeitos de
diferentes programas de
caminhada (nérdica X
livre) sobre parametros
clinico-funcionais e
biomecéanicos da
marcha de pessoas com
Doenca de Parkinson?

Avaliar e comparar os efeitos
de um programa  de
treinamento, de CN e de CL,
sobre parametros funcionais
e Fisiomecénica da marcha
de pessoas com DP.

Estudo 1
- Mobilidade Funcional pelo
Timed and Up and Go (TUG),
- indice de reabilitagio locomotora (IRL),
- Velocidade autosselecionada (VAS)
- Sintomas motores (Escala Unificada da Doenca de
Parkinson — UPDRS Il1)

Estudo 2
- Capacidade de caminhar a distédncia maxima
(Walking Capabillity)
- Cinematica de marcha
- Tempo de contato (TC)
- Tempo de balanco (TB)
- Comprimento da passada (CP)
- Frequéncia de passada (FP)
- Velocidade autosselecionada (VAS)
- Estabilidade dindmica (Coeficiente de variacdo de
TC, TB,CP e FP)
- Amplitude do sinal eletromiogréafico (EMG) dos
musculos VL, BF, TA e GM
- Integral do sinal eletromiogréafico IEMG) dos
musculos VL, BF, TA e GM
- Limiar inicial de ativacéo (onset) dos
VL, BF, TAe GM
- Limiar final de ativacéo (offset) do VL, BF, TA e GM
- Tempo de duracgéo de ativagédo VL, BF, TA e GM
- indice de co-contracéo entre VL/BF e TA/GM.

Ambos 0s  grupos
apresentardo melhoras
ap6s o periodo de

treinamento para as
variaveis do estudo.
Porém, o grupo da CN
terd resultados
superiores de
pardmetros funcionais
e dos parametros

biomecanicos durante
a caminhada em
esteira, de adultos com
DP, guando
comparados ao grupo
da CL.

Fisiomecéanica
do Sprint de
Pessoas com
doenca de
Parkinson e

Sprint na doenca de
Parkinson, €& viavel,
seguro e eficaz?

E como se comporta a
performance, a

Avaliar a viabilidade, a
seguranca e efetividade do
sprint em pessoas com
doenca de Parkinson;

Analisar e comparar a

- Viabilidade, seguranca e efetividade do Sprint
- Velocidade maxima tedrica VO (m/s)

- For¢a méaxima tedrica FO (N)

- Forgca méaxima FO (N/kg)

- Poténcia maxima (W)

O exercicio de sprint
sera viavel, seguro e
eficaz para pessoas
com leve a moderada
doenca de Parkinson;
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Idosos
Saudaveis
(Estudo 3)

mecénica do sprint e a
efetividade mecéanica
entre  pessoas com
Doenca de Parkinson e
idosos saudaveis?

performance, a mecéanica do
sprint e a efetividade
mecanica de pessoas com
Doenca de Parkinson e
idosos saudaveis

- Poténcia méaxima Horizontal (W/kg)
- Média de aplicacéo de forca nos 10m do sprint (RF)
- Direcao da aplicagdo de for¢a (DRF)
- Tempo total do sprint (s)
- Tempo do sprint nos trechos
5m, 10m, 15m, 20m
- Comparar a relacao entre poténcia, forca e
velocidade durante o Sprint
- Avaliar a reprodutibilidade do aplicativo “MySprint”
em pacientes com DP.

Pessoas com doenca

de Parkinson
apresentarao um
menor  desempenho,

uma pior mecénica do
sprint e uma baixa
efetividade quando
comparados a idosos
saudaveis.

Sintomas nao-

Nove semanas de duas

Determinar e comparar antes,

- Qualidade de vida,

Ambos 0s  grupos

motores e modalidades de | durante e apds o periodo de | - Sintomas depressivos, apresentardo melhoras
motores da DP caminhada sdo capazes | intervencdo de 9 semanas de | - ParAmetros cognitivos ap6és o periodo de
(Estudo 4) de modificar aspectos | diferentes terapias fisicas de | - Sintomas motores treinamento para as
ndo-motores e motores | caminhada (Caminhada variaveis do estudo.
da DP? Nérdica e Caminhada Livre)
em pessoas com DP, as
seguintes variaveis
dependentes:
Composicao O uso dos bastdes da | Avaliar os efeitos de um | - Relag&o cintura/quadril O grupo da CN tera
Corporal em | CN promovera | programa de CN e um de CL | - Somatério de dobras cutaneas de membros | resultados superiores
pessoas com DP | resultados  superiores | sobre o perfil antropométrico | superiores de pardmetros de
(Estudo 5) de parametros de | e a composicdo corporal de | - Somatdrio de dobras cutdneas de membros inferiores | composicdo  corporal
composicao corporal | pessoas com DP, e | - Massa corporal quando comparado ao
guando comparado a | correlacionar o estadiamento | - IMC grupo da CL.

CL?

da DP com o indice de
massa corporal (IMC) e
percentual de gordura dos

participantes.

- Massa magra
- Massa gorda
- Massa 6ssea
- Percentuais de gordura

Nota: DP = Doenca de Parkinson; CN = caminhada nérdica; CL = caminhada livre.
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Aepobic exefse, on the ofler hind, pobentially

mddilivns]l posdive  cficcd of peocml  Fenctcemal
respoiees amd, spocaically, in the pail dwe do b
preaker losh compleily of walkiog sl poles (P
o al,, A, [w I, Ve cogpétng cosll msreases willi
sk mn.-hlly in PLF patienis (Wikd o al, B3y
lakeely stimmulating o s poer Evd the subeoitiesl aoin-

miikgaios the molor nouredspaeraties | i
ohinges (Freesine et al, 2003} Acosobio (Fnineg
reduces 1he o el o .|:|Tr.|.1.'l| o PIN patenliidly
brcsgh ellecis a3 docresses oo nesronsd deaih,
colances ool survivel, sEmsalafos  BeOrREenemE
rifues e coidelive dirced o dopamincis: Beu-
poms, pnd incronses Uhe conoomi mbe lovels of pro-
bing aed i3 monroirepdar factore, growik [ncies
such xa hmin-dored (BIWE - bras-derived nou-
rotraphic facior) (Alorss ctal, A Fazmim
& al., M0 Taon & al, X0L)

Alhangrh acrokic iraming i highly menmmenilel,
little nomcamch b oaminod 1ha affiocts of the Morric
walking [NW - locomalmon wesg feo sbicks) on the
Furclinis] mealokay of walking sod hilures in ponple
waah IR MW oxeroees  pobondisfly provndes an

iy, Wallang wih poks clanpss ihe walking mechan-
ow, wminly woremsing b step kogih, dwngag e
puiliems of aosasdar scknviiion (Pellegrini o al
2015} apd providing rhytbmi extonss] ces, whsh »
related b0 the patients inhikition shoir defoctive hased
I o x [vun Enl il nl, N0H).

Thargiiermn, iho ohjecine ol this study was o gom-
pare b elfocis ol 0 MW irsering prvciram and Froe
walk [P cn Funcieeal paramelon, sell-adostad
spoesd (S5W ], and Incomnlor rebabhilibos index @
PN gl s

Matrsinis and methady

& pumboeired chispl inal ses coelucisl @fer appyoeal by
the honl Bibes Ciemilier of the Porie Alepe (sl

=

68



Muosiziro ¢f al.

Flrapital {FICPA, register 555 17%). The evalmstion §

wore peformed W e Ewecis Rossach  Labsmaory
APEX) of the Fodersd vty of Kie Grmede do Sul
(LUFRGE,

Thm‘n‘hmﬂﬂ'ﬂﬂﬂmqﬂmiﬂm
wil ol srnen, wwily 3 climcall duay ol ielisquathic PIS and
shaping beiween 1 and A i Heelo and Yabe Scle (HEY)

In all evalsaiions, ibe subjsas are o the “OW" period of
medicatioa, op io 3 b ater dmg imiske. Forliopomin woro
irstracted n mport & the meraechers, o any chasge in mad
icaliom during e Irmisg period

(lonme asesmenls were peiformed 81 dhese differcal
itmes T, T2, and T3, wish, respooiiusly, buseline pee-insinig:
+ pre-lamiizrombon. posi-(Enilsreston + pee-tenng, pod.-
trmining). A ol comirol porwd bed been estoblishied
hevween the Tl and T2 for the fmfartosion of B9 asd 7%
Brimeen T2 and T3 was padprmesd & week imirang poogam.

Cronurisoss between the MW sl FW pros s were Bl
on 8 heschmerk of Seakess [P Assesmeni [mifid Senle
(UFPIHRS) -~ Pant 000, BREY, Test Temerd Lip asad G Hlusng
el al, X} mi et el [TIGES) and o St
speed (TUGKS) mnd Berp Balanee Scale (HHS) (Beeian o ol
Y, Caecta & Taxam, M4L

This walunicrs weie Bl a1 el sy w
wicicrman: the S5W (Clng & W, M10; Moxho o al
b Pekower & Ko, M08y ebially, partkspns suliad 5
& menimum geed ol (L3 kn b with (he inerement of 0.3 kmi
every 0 s umtd oforming e condoriabl: walling speal 1T
wnlmiary isfirm dol were walling fsier than o], geed
was rednoesd 8.3 kmib prdually el volosieers flogped the
SEW npain.

Uusntification of Locemotar Rehshilation ndes LRI} &
i melhal of deiermmmme s close i The 55 oomipanal i
the Oypmlmumn Spesd (Vo) To sviimate dhe Vi, volimiers
wilh FL), we used o mathemeses] reode deeribed in squ [1}

Vape ~ ¥B3% 2 981 ¥ LLL i

Yot 13 the spoed 1 which the partiogesls spend les meta-
el ic onery 4o irawel m given detanoe, and LLL s fhe lown
nh kmph To obitain the (o] LEL am meaded dhe
Vopl mad SEW'. The ratio ol 55W by Voot muliglied by 100
mlicaics the LRI, a3 shivwn m am 1. Thus, b chwsor fhe
wabuce s DO, vedistrrns will b chor s Viop (Fijgasimik
ol al, X3k

A%
R = [l
L= Il Fapt

1]

Yirlwviazrs were Iraisal o predelemisad oms: i
i ihe peak bowrs of the deng. The sesiors iool place in e
Swpek period (perad of Gmileroston ond imming), ovk
the weekly Irequency nf iwe alemale days, tolalng ey feml-
inroson sesans il 12 irosng essons per g The
whoice (e Lbe Lraiming For tedal perind of & weeks fand 12 bol’
trainingl wes made folowng the geseral paidelines in PO
[Federsem & Saltin, A1 5L

The iminng ssaion was diodad e thre: sages: fa)
sireichiag, joint mobulify, and heating, (b main pan (FW @
B () et ie the caim and nlimaie ciricking. Both the
imtizl end Snal wreichiag Raed 5 mia and wern siendandined
Tt groagm.

The: MW and & wlgads were Imimal duning § secla
amctiioiing 8 perindoed memocycle, divided  mie o
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yeben of fhree micrmcpeles ek Aller e conaoie
progoeiing, cah srowp perfommad o ropenerslie wction
{Tahia 1)
Bn peeordng in fker manrmem disdance & heart mlo mom-
o, Modd FTd (Pobsr Meion Oy, Kempeke, Tiaknd|
ARl 0 e chemad ool (he siphon] froses, was med ko oia-
| e pengrmans of mimmely for the Eninmg oyl mnging
i W% o B of bear rale roseres (HRH). Adstionally,
we e (e Bomg BUPE For tradaing ftenadly costrl, wisch
rangyd belusam 1 Rand |7 of thai =l
[ofa wee presepied in descripihe mesurrpesis, @i
means, stanedmrd dewatiens (S0, and standsnd o (515 far
s o, The dogmpiam of fle smple daia o
Bawline war cimmpars] (hoigh o one-say analves. of -
anix (ANDVAL Oulcimes worr mnalveed sing the Usmeral
wal Psimmbons Fapetens (1iEE), ksbng proum, bme, i
i:_purluuimﬂ Ihﬁiﬂ.ﬂﬂmﬁftﬂ-b—:m
action, Dt wers presciin] @ mabe-al skt mesm
Thils were analysd udng ihe sbatitrs] wiflsiae Sl
Package for Socl Sciences (NP5, Chicape, LISA) w200,
Sampie sar s deicrminal oans (e Wil soltwae e s
power of ahool 08 (chnifeance evel - 080, aunelslon
coefigenl = (4], & smple A2 of 13 conirnd persns snd 13
PID perors s poadod Ao delanl & S gnificenl difference. We
et abais B Beter et al (700 1) and Meseli et &l (2010§
T nccosnt by b potcstlel decpont mie, we chese W peondh

17 participanis i Fig. Th

Thirly-thres volunieers weme randomized sllocaseal
twa groups. Two participants of cach group hase
dropped out {NW, n = 2 and FW, n = 2} Mo with-
drawal was due io the treining (Fig. ). The parte-
panis whe completed dhe inlerventioa had &
frequiency 1o the epper clasees {o B, demonstrad.
g adherenae b traineg.

The s valies and SEs of funcional data of
H&EY scales, UPDRS, and BHS are sbown fin
Tablk: 2. We Toand ool & sznificand time effect on
LIPIIRS 11 [ < i), showing thal bt the NW
gromp and ithe FW proup b significant decreases in
the seores of dinical motor sympioms. The lowest
walues of UTFDRS 11 afler the imtorvention: poriod
wore ohsereed for the MW group, indacating a posi-
tive clfect of the draindng. As repards (he staging of
the dimexse, the H&Y sale showed o maiiensnce
wfler \bve irabming pesksd far the 1w growps.

Busih growgpes impeoved balanoe performans: after
irainigg (P = (0,035), with oo dSlersmie Beiwem (b
groups (Eoup*ame inlerscion, P = Q5] The lanc-
fivam] mobiliy of the walk = m Fig. 2. For TUGES
and TUGHS, the tme of be dissee and e HEY
scale were wsed as covariates (F < (U001}, There were
syraficand dilTerences in [aciors: proup and dime
(P < (LN}, walh group®™ine mieraction (P < 0L05),
with ke lowesd values for MW,

The MW aod FW groups dilforad sigmianily al
baeline Gor TUAGES, TUGSS, and LREL(F = @00}
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Hivspited (HCTA, segster 555 127 The evaluntien pencedunes
wepe pedormod m the Uacrose  Research

(LAPEX] of the Faleral Usiversty of Bis Grosde do Sal
UFRGS).

Tin_.ﬂlmﬂd'ﬂ volurdzers aprd over 51 peam,
o okl pemes, with 3 dlinical dispmoss of ’iopathic P end
stamng botwos | amd 4in Hochs asd Yahir Szl (HEY)

I alll caliiibaena, he silpads am B TN penmd ol
medsztion, up o 3 b afio dug miake Pabopant wor
mstracted 1o report o e reseanzhess, on any chasgs i madi-
cailiod i uring U ning porhind

(hatpome isewmenls were pesformal of theee Sfceal
famica (1. T aml T3, wilh, repoctiscly, haschie pec-imining
& pov-lmibermation, pred-fxmidisnabon + pre-remmg, pos-
wmningl, A J-wedk condiol peried hed been estahksbal
Betnvpen Che TN and T [of ke amliacteslion of NW and FW.
Between T2 exd T3 was performed 6-week tmining prognm.

Comparrons between the WW mmd I'W groupe were et
# & henchmirk of Sesles W Asssament Linified Seale
(UPLHES) - Pam [0, HEY, Tem Timed Lip s Cio [Hoang
o owl, 0] ot sellselectad spesd [TUGSE) ond o fonoed

(TLHEFS) amil Beep Balsroe Soesle (BEY) {Beetsn o sl
MY, Cainetn & Terais, HI4).

The wilinleers wene (amilanzl o tresdadl saling o
detenmine the S5 [Chung & Wang, 2000 Merelle o1 ul,
iy Ik & Ko 301, slilally, participuns salksl o
a minimirm apeod of 005 ks with the oanan of 6.5 kngh
every ¥ s mil informing the vmfoetabie walking spesl. 17
widanlery infonm thal were wallng lesier than waml, spend
wen redoed (15 kmlh groduniy unbl wolinivers flagoed tho
SEW aam,

Duamdification of Locomoin Rebabiliaton Indes (LRI &=
a mielhinl of delermuinmy how chose o e SSW minpeend in
it Optmurs Spocd {Vopt). To cfmedc the Yopl, winicos
will 1112, we msed & mathematical mods] desonhed moegn. |1

Popt = 2% = 981 # T4, i

Vopl 15 the epeed mwhich he participanis spend less mets-
alic enary Lo trevel & pves dwlance, sml 1L i3 the e
b lmpih To abtan e ol LI o meaded e
Vapl el S5W. The ratio of 8SW by Vapl muksplisd by 100
lnleziics the LR, a3 daven o mgne |3 Thes, the cleser the
walues o 10, vwhmicos will be chver o Yo {1 g edo
a sl MY

AW
“‘iﬁﬁ m

Volamliers wero mited 5l prdoiormingd nme woonding
o the ek hoisre of the drup. The sssions ook place i the
Yarek peried (peried of fimilnrontion md ireimng), with
il workly leapueney of veo slrmaie days, lolaBn g s Smil-
irilion sesions amul 17 raming, sesdoms per groap. The
aitice fior il memiming For o0l period of 6 weels famd 17 bl
wraming) was mdic [nliowing Be groord guiddine: o P
Mederes & Saltin, AH5).

The Eraiming wssion was dividal inlo thee slages ()
sieeiching, joisi mohfity, and hesiing (5] osiin pan (IW o
HWE b relurs (o b cat sl uliimais siwiching. Both the
mitiel sl fsal steeiching lasted 5 mvin gsd were stssdardesd
o Dot provag.

The WW amlf 18 sobjecis were (rmined derisg # weels
consbidileg 8 peridied macrecpde, diveded e T

32

mescoycles of theee macmcydles each. Aler Bee conecaine
sonts, cach prowp perlomed o repmcralveg scotos
{Tabo HL

The pewrtiapants wcre lrmmal with indeadmbied presnp-
boa ecconding Lo Lhoer manmum deianoe. & hearl rale mons-
tor, Model FT4 (Polor Destre Oy, Kempole, Fnbad)
bl e Ut chrt oo e sdirborkd o, Wi wed G Gafi-
ol Lhe progresgion of ety for the training cpoles minging
from Sl e 2%, ol heart mie wseve (HRR] Addtonaly,
we uml the Baig RPE £ sty nemiyy compol, whid
e betwess 15 and 17 of thas scale.

Duia wse preemied in decmpive mesninments, BEng
means, sandsrd devisnons (10, sad mandard errac {SE) far
alinmas measmes. The deariplion of the ample data al
terrline wes compasml lhiough a oseway asabyds of vari.
anee [AMIVA)L Oeioomes wer amilyesd nang the Genemlk
ol Eeimaton Hquatems (HEY, irslmg promps. e, i
b grroop®time interachion. 'We med a Bonfermons post-beo Lo
whentify the dilfrences on proep, e, and groon™ime: mis-
acthire. sl werr: prosenlod a8 moded-hasnd sdgmied mans
Thein, were prahyed wing the satstical sdftwane Sisiistial
Packape for Secisl Sciences [SPSS, Chicagn, 175A) w2000
Eample s wns determined osing the WinPepi softwess for a
e of shout 00 [Umnibeesr vl - 808, correieios
onlBciont = 14 2 smpic s of 15 o porses ol 15
T} penans wee wenlad o deiec 2 sgniicnt dilfemce. We
il (il Broom Hessler of al. (200 1) il Micrctl e . (2000
To secoun! fior o poloatial dropout reée, we choss 10 noonal
B partispents [s2e Fig. ().

Thimly-tnce: valunlees wene randomiesd allociiad in
vwir growps. Two partcipanis of each group bave
dropped oui (MW, m =2 and FW, 7 - 7). Mo with-
drawal was due io the trminng (Fig. 1), The partic-
nants who ecompleicd the mlervention Fad a
frecuency 1o the upper classes i 9%, demonsaral.
g tidhcren 1o ramieg.

The mean walues end SEs of lunctioes] dets of
HEY acakn UPDRE, and EBS are shown in
Tablc 2. We lound oul a sigmiscand tme dliiecd on
UFDERS 1 {(F < 0001), showing that bolh the NW
group and (he PW group had significani decresses m
the scores of clinical modor synpuomea. The lowest
viluss off LIPS 111 aficr the idorventiom perd
were observed for the NW proup, mdicating o posi-
tive cffect of the freining. As regands the staping of
ihe discase, the HEY wseale showed & mainieznoe
after the lrakning persad o the iwe groupe.

fath growps fmproved balance performance afler
traimdng (F = (LE35), with o differemos boiween ihe
groupe {group®liees imlersotion, P > 005} The fenc-
tievnial mahility of the walk &0 Fig 1 For TUGES
and TUGKS, the time of (he dissase and the HEY
scale were wsad 48 covarates {F < (U001 L There were
signilicand differences. in Faciors; prowp and Gime
(P = (LK), with group™time intcraction (FF < 0L,
with the lnwesl vahees for WW

The MW and FW groups differed sipnificamily =i
haschine for TUGHS, TUGES, asd LRI (P < 001}
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Nardic walking for Parkisson's disease

Tabde 1. Peviodiision profocal of walking Yanig

o Stan w W HRR {leget Borg RPE Tolal e BW
me)

Weseorck | Warmegup 20 50% Manmuare Distance XX S0% Maomam Dstisce  S0% ) ¥  Susichng
nam:m +FSSW  of wch sulipct of wxh sslipet
Wesegycke || Waernogup S 50% Mazoman X 50% ¢ Madou e " @ Shekheg
HihmEn ¥ SSW  Distomcs of coth sehgct Distonca of each et
295NN
Masecytke I Wamisgap 2 75% Masium Distarce  2X 75% 2 Madowrm % 5 & Susiching
Mhto®h  + ¥58W  of cach subject Distance of each sabiect
n)
Rogereruter  Artcusr (s wih 2ot gruses Gass wih Soth growgs 0% n U Swkcteg
aEsion Modilzion KW ard W, bianc NW ard FW.

exercises, range of bolance eocmes,

motkon aed gen Qe of moton and gal

1000 wih 1ssectand wih

COQRINVE LIRS TOgRITe tasks
Mesecyck W Warmisgap  2X Madmum Distance X Madmun Distance L1 7 0 Swekching
[10thio 2th + ¥ SSW  of each subject of each sshiect

wz30a)

SEW, el selocted spoed, HIR. hearl e reserve. ', med X repetdion of senes. NW, serdhc walkng W, Yoo selitag.

| 7S wdwy covatal |

Fudakd (v W)

Nt O i ol (o - 11
Bl e purmoipete o - 1)
Dot wwonry do- 1)
Dy - 1)

|
L J
L

| 57 whmnens liond |

= Ol w On DRG megay ia - 1)
* Ol Defex (e - 1}

T (TS Te—1
- Vamin ot i - 1) - Temihe ok Ja- 1)
PonSoscaond v u ) Lavedt yway (0= 1)
| |
[ Comprtrg dencrin 10 | | Compirtms 0 T 4 - 15) |
; _
|
[ bl e bv - )
Frriveded of sy @ - ) Fbod ol w1

Fig. 1 Flowchat of sdociion procss asd inchson of solustesnn. PO, parkisson discase; DS, desp beain stimalation;, RCT
randomand cdinical Lol
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Table 2. Dosaigthe 585 Wil noan ks and respecti Sandand oovarion, when appied, i Be demogrignes. anthiponitngs and el
nzhies of samale charcieenabes for the bol grags Rorde ke [ nd fee waliong (W)

st G W (N - 18] Cronip ' (N - 1) Iy
Aga [paars] [CE RS LIRSS | (Ifi )
Bady rmass Ja| TR 4 151 BB L Ne (I
Wiomen_ & (%) aqm (i ] (1)
b 18400 15 &0 LiMg"
i 0] ] RS 447 ETEEET B350
Fit pernarte {%] Fak R M1YE03 0%
Lene i3 Engh {m) 033 1 an 085 £ Ob LoEr
Tima of clnisyl flageagtes o M e} L5433 LT LT
LIPERS 1l 5+ ar AL R L (IR
o & Yahe sl al e ob 15405 20 £18 (1K P}
By balarer soale LN K L EED 0568
TIGES 13+ 10 Fiie 4 1 [IFi 1)
TUGFS EX 04 1486 £ 23 Lo’
frcil-seiecynd speral FTERN i1 flin*
Lictmiaior Ramahdrasas inkss (%), LRI 55 422 T <10’
Clrsy! gymploms

Atiertzg lap R=Fl=1 A=-%L=7

irstzbility [changs of lmcs) g 'ri :

e i ¢ n

Hraienes e | 1l [}

Dyslene=a ] ] 1

gy 1 2z 8

Hemar ol uils ] ] B
(e indosages)

Lavarndapd ¢+ Carbusips ] ] A

Polapa 4 +an LR £ 46E1 KA

i i g "

1 i
Herseerrida - 180 & b 1

RN, ooy maass: e PO, pa videson desan, UGS 11, unilod srai of parleroon. ciseaor, Temed g el o @ vl oot wpend ([ TLIGSE @

i forcia] spead (TUFERSL
" Reprpsants diina | ifavares.

Only the MW proup shoeed Improvements on
TUGES amd TUGKS, with significant differences
belween T1 and T3, while (he FW growp mipeoved
im TUGFS oafy hetween T2 1o T3 For TUGFS, (ke
faclars time and group showrd sigmificand differences
(=l withom Elenchon  growptime
(=020,

The NW prosp ai bascline showed values of
L26E £ 1T m ibe micrmabsbe cvaluztson rochiered
i 11,74 + 106 snd pesi-irainen g Svalustson Lesl tme
was S L BA The FW proop senied wit
AT £ 3B, decreazal i 1858 £ 11 and afler ibe
miécrvonlion redwesd b 198 + 18

b walk S5W, Uhere was & dgnifieant delfienemce i
the micreediae ond finsl moments of inea- and
imter-proup smesmmend {F < 0L0010), withou! groap®-
Limie mieracisn (P = 0925, The NW group showed
higher speed walues m ihe theee dmes. when com-
parcd to the W gooup OF < 001D,

For 1t LRI, there wns ne stabistcally spribond
dTerence helween groupe @ basclne, intermedinle,
and fmal (P LOH). There was oo groep*lise
miderctiva (' = 08851 There was an incees: im ke

0

LI vabues [rom T1 e T3 for both groups. Hewover,
ihe LRI was higher for the W proup at all times,
indicading, ihui ithe sobanicers of the NW proup are
chivser 10 Winpd

The preseni sudy evaluaied the offects of o bramimg
program For & works of NW and FW, on ik Tenc-
tonal paraselers, SSWospeed, and PE patacnis
LRI The meodded ol individuattaod porsodbmbion prie
posed s a therapeutic mlervention Gor poople with
P allows the disswrson rogarding b two melhods
of teaimege. MW and FW, as hoth programs ane alen-
tha] traiedng protocsh in teems of mlenaity, volume,
&ndl dararion.

Thiere mre sipmilicand elfects afier the traming per-
wad for ihe moior oulcomes. such @8
UPERS I, HEY, BSE, Funclioma! mobility wall
ibrough TUGES fwilh sgnihani difficrenae for the
NWL TGS, 55W, und LRL

Thie Freguency of Lthe volanless raning sesna
for boih groups was higher than W% durmg ihe
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Nordic walking for Parkinson's disease

Fig. 2. Functional Mobility of Walking: Test lime comparison ol Timed Up and Go al self-selected speed (a, TUGSS) and, al
forced speed (b, TUGESY, (c) Sclf-selected walking speed in km/h (¢, 85W); and the locomotor rehabilitation index in percent-
age (d, LRI) hetween the Nordic walking (WW, black bars) and the Free walking (FW, whitc hars) groups at pre-familiariza-
liod, pre-training, and post-training moments of evaluation (T1, T2, and T3). *Represent statistical difference between the
proups (£ < 0.001), different capital lefters represent statistical difference (£ < 0.001) among the three evaluahion moments
(T1, T2, T3). 85W, scii-sclected walking speed; FS, foroed specd; LRI, locomotor rehabihitation index; Imitial cvaluation,
before familiarization (T1); evaluation after familiarization and before training (T2); evaluation alier training (T3),

intervention period. The participants had a high level
of adherence o the training of NW and FW, which
may explain the improvement in outcomes analyzed.
Also, this resull confirms other studies that used the
wilking as an alfordable and inexpensive therapeutic
intervention (van Eikeren ef al, 2008; Piotrowicz
el al., 2015). 1t is noleworthy that cightl participants
of FW reported pain of the lower limbs at high inten-
sities {cycles 111 and 1Y) This finding is reinforced by
the fact that the NW group had a greater body mass
(790 + 15.1; P~ 0.041). and consequently with
greater joinl overload when compared Lo the FW
group. Only two of the volunteers of the NW group
reporied joint or muscle discomlort during the infer-
vention (Andrianopoulos et al, 2014; Piotrowicz
el al., 2015). These resulis can be explained by the
use of sticks for the NW once the rods assist the driv-
ing phase of gait, atlenuating the impact of the lower
limbs (Schwameder et al., 1999). Thus, the NW is an
importanl method of miervention regular excreise,
importani o decrease the deleterious symploms of
PD (van Eijkeren et al., 2008; Reuter et al., 2011;
Piotrowicz et al., 2015), causing less complication
during the progression of tramning and in advanced
stages of the same.

Although the results show no difference on the
stage of the discase at H&Y scale, and no difference
between the groups for motor symploms, both the
NW and the FW reduced the scores of UPDRS 111
after the training period, which indicates an improve-

menl in motor symploms. In contrasi, the lowest val-
ues were for the NW pgrowp. These resulis
corroborate several studies in the literature that
show the effectivencss of acrobic training on the
motor symploms of UPDRS III, S5W, TUGSS,
TUGFS, and QOL (EY et al., 2014; Prodochl et al.,
2014). The decrease in the UPDRS molor symploms
shows the positive effect of therapeutic interventions
as the UPDRS is considercd the gold standard for
such analysis (Miyai el al., 2002).

The use of poles should explain the highest values
of BBS in the NW group, promoting postural adjust-
menl, further decoupling of the pelvic and shoulder
girdles and, consequently, a lower axial ngidity (van
Eijkeren et al., 2008; Oakley et al, 2008). The
improvement in the trunk rigidity contributes o the
improvement of balance, gait, and posture (Franco
el al., 2011). Thus, the results suggest that the train-
ing of NW is an intercsling alternative for people
with PD.

For the funclional mobility walk, significant dif-
ferences between groups were found for TUGSS and
TUGFS oulcome, with beiter resulis for the NW
group, and improvement in TUGFS alter the train-
ing period for both proups. However, the NW group
had less time for these variables, indicating that pre-
sented a better unctional mobility of walking and a
lower risk of falls compared 1o FW. Thus, reducing
the time TUGSS and TUGFS is clinically relevant
and significant to reduce the rsk of falls (van
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Eijkeren el al., 2008; Bretan et al., 2013; EY et al.,
2014; Kluger et al., 2014).

The present study is the first one showing improve-
menis for SSW as well as the LRI The lowest values
for the FW group in the three assessments, showing
that NW allowed an adaplation to training with the
use of poles, enables betler coordination, balance,
and better functional mobility compared with the
FW (van FEijkeren el al., 2008; Oakley et al., 2008;
Andrianopoulos el al,, 2014; Piotrowicz el al.,
2015). It is worthy ol noie that closer to LRI 100%,
closer the SSW io Vopt. Besides, the LRI has an
mporiant  relevance Lo rehabilitation  programs
because, gives information in relation Lo energy con-
sumplion (Figueiredo et al., 2013). Gradually, dur-
ing the rehabilitation intervention, the patient walk
Faster and, the LRI shows how (in percentage) close
is the patient to his/her oplimum speed (spending
lower metabolic energy to cover a given distance).

A study of van Eijkeren et al. (2008) with NW
evaluated the motor symploms and non-molor
symploms of 19 PD paticnts with stage 1-3 in H&Y
scale and found improvements in TUGSS and
TUGFS, walk test of 10 m, 6-min walk, and QOL.
Moreover, these improvements found contributed to
the reduction of physical inactivity in these patienis.

By comparing the NW with the FW [or the rcha-
bilitation of walking in healthy elderly people, Frazz-
itla et al. (2013) found that NW is 106% more
effective in improving nursing walking specd when
compared to FW. In addition, the NW proves (o be
a sale and effective method for gail improvement
{Fritz et al., 2011; Tschentscher et al, 2013; Andri-
anopoulos et al., 2014; Piotrowicz et al., 2015).

The high-intensity acrobic training (about 60-80%
of the maximum heart rate, according to the Karvo-
nen formula) in P12 patients seems to be necessary to
cause an increase in endogenous neurotrophic fac-
tors such as brain-derived neurotrophic factor
(BDNF), glia-derived neuroirophic factor (GDNF),
insulin-like growth factor - 3 (IGF3), and neuro-
transmilters-like dopamine and scrotonin. These
parameters are the basis for molor function in this
population as mitigating the deleterious effects of
P (Alberts et al., 2011). Therefore, lunctional
improvements, motor symploms, and functional
symploms improvement afier inlervention may be
explained by cellular and biochemical responses
induced by traiming, which acts as a modulator of
neurogenesis and neuronal plasticity, and acls as
neuroprotective in various cortical areas (Alberis
et al.,, 2011; Frazzitta et al, 2013; Murray et al,
2014; Tuon et al., 2014).

In general, both groups improved after (raining,
demonstrating that NW is as effective as the FW,
for the mobility. From a chnical point of view,
increase functional mobility of the walk and the

356

autonomy of the patient with PD alter a rchabili-
tation program is of [undamental imporiance
mmproving their independence in daily hife activi-
ties (Kluger et al., 2014).

Therefore, the NW is an cllective intervention
strategy for the rehabilitation of motor for PD sub-
jecls. Besides being an attractive, sale, and casy
access for accession Lo the practice of physical activ-
ity method, the practice of NW may generate an effi-
cienl functional for scqusibons of subjects with
losses related to dopaminergic circuits (van Eijkeren
et al., 2008; Figard-Fabre et al., 2010; Breyer et al.,
2010; Fritz et al., 2011; Tschentscher et al., 2013;
Andnanopoulos et al, 2014; Pioltrowicz et al.,
2015).

Some limitations need 1o be considered here.
Although the most of vanables was similar, the
TUG, SSW, and RLI were differcni at bascline. In
the present context, however, we controlled any
effect in main and interaction effects, due to differ-
ences al bascline period, by using the Generalized
Estimation Equations. Besides, the NW group was
better and, consequently, with a lower adaplation
polential.  MNevertheless, the gains were similar
between groups. Other question that remains open is
related to dose-dependent response of aerobic train-
ing in PD individuals as discussed previously.

The results of this study demonstrale significant
effects of NW and FW on molor symploms oul-
comes such as UPDRS 111, H&Y, BBS, and func-
tional mobility walk through TUGSS, TUGVFS,
S5W, and LRI with NW similar advantages as com-
pared 1o FW. Therefore, the NW is a valuable exer-
cise method for the rehabilitation of patients with
PD.

Perspectives

To our knowledge, the present study is the first 1o
provide information related to cffects of NW in com-
parison Lo frec walking on functional and locomotor
aspects in paticnts with PD. The main results ol this
randomized controlled trial are as follows: (a) the
functional mobility and locomolor capacity were
improved with NW, as in frec walking; (b) PD using
poles presented better results over the whole period
of training and; (c) a periodized (volume and inlen-
sity structured logically in time} training program
may be extremely important in order to maximize
the benefits of acrobic training in PD.

These daia provide new insights into the mecha-
nisms related o non-invasive therapies in PD, specif-
ically related Lo acrobic physical training, im which
including the use of poles, the subjecis perform the
movement as 2 dual task exercise, allocating atten-
tional extra-demand. Probably, the dopaminergic
migrosirialal pathways are liberated using the
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techmique of NW. In this way, to verily the effects of
NW on biomechanic/neuromuscular  parameters,
c.g., siride length/frequency, sEMG would help to
clucidate how these elfector responses work in basis
such that mechanism.

Further research iz required io determine the
extent to which manipulating the training load, as
such the training volume or weekly frequency.

Key words: Acrobic training, Nordic pole walking,

Nordic walking for Parkinson's disease

walking speed, locomotor rehabilitation index, gross
coordination.
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Abstract

We compared the effects of the high-intensity training between Nordic walking (NW)
and free walking (FW) on gait kinematics, leg electromyographic activation
parameters, walking capability in individuals with PD. Thirty-three participants with
idiopathic PD were randomized into two groups of nine weeks high-Intensity: NW
(n=16) and FW (n=17). Biomechanical parameters were evaluated in three time
points: pre-training, post-familiarization and post-training. We evaluated the
spatiotemporal parameters; initial (onset) and final (offset) activation threshold on
EMG signal; activation time and amplitude of the vastus lateralis, biceps femoris,
tibialis anterior and gastrocnemius medialis muscles at three treadmill walking
speeds. We used Generalized Estimates Equations to compare groups and moments
of evaluation. Contact time, swing time, stride length and stride frequency were
reduced after NW compared with FW (p <0.05). Regarding the neuromuscular
parameters, an increase in the amplitude of the VL and BF EMG signal, reduction of
the final activation threshold (offset) of the VL and GM (p <0.05), reduction in the
activation of the VL and BF (p <0.05) and reduction in the co-contraction index of the
TA and GM (p <0.05), were found for the NW group, whereas the FW group showed
statistically significant improvements only in the amplitude of GM when compared to
the NW group. NW training has similar effectiveness to the FW for walking speed,

walking capability, kinematics and electromyographic activation of gait.

Keywords: Biomechanics, EMG, lower extremity, motor skill learning, individualized

training program, Movement Disorders.

Introduction

Subjects with Parkinson’s Disease (PD), especially in advanced stages of
disease, experience gait impairments that include reduction in kinematics outcomes,
such as stride length and increase in the double support phase [1]-[3]. These factors
may increase the stride frequency, induce gait variability and increase the risk of
falling [4]-[6]. Furthermore, lower limbs muscle strength reduces with the progression
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of PD and electromyographic activation levels decrease. During walking, individuals
with PD show a reduced propulsion power, lower medial gastrocnemius activation,
and increased anterior tibial activity in the balance phase [1],[7],[8],[9]. The higher co-
contraction of lower muscles promotes a higher energetic cost of locomotion. All
these factors contribute to reduce functional mobility, walking capability (i.e.,
maximum distance), and quality of life in subjects with PD [10], [11], [12], [13].

Besides primary source of disability in subjects with PD, gait disorders
represent a rehabilitation challenge [14], because mechanisms behind walking
abnormalities are unclear [1], [15]. The use of L-dopa does not adjust the gait
disorders [15],[12], and with the progression of disease, occurs some drug-induced
motor complications, such as dyskinesias and motor fluctuations [18]. However,
exercises such as walking that use some attentional cues such as rhythmic
stimulation and visual cues promote further adjustments from the neural generation
of locomotor patterns, and the integration of visual-motor area, cerebellum, and
cortex. These factors regulate impaired motor function [9], [19], [20]. In addition,
several studies have demonstrated that high-intensity exercises, such as walking at
treadmill, and stationary cycle, improve motor control, motor symptoms, balance, and
functional mobility of individuals with PD [17], [21]-[24].

Nordic walking (i.e., NW, walking ability with two poles with a higher swing of
upper limbs) has been largely used for healthy, elderly and PD subjects [25]-[27]. A
body of evidence [25], [28]-[31] shows that NW involves more muscle activation,
increases walking speed, improves the spatiotemporal parameters of gait, especially
increasing the stride length, optimizing the pendular mechanism, inducing higher
exercise intensity compared to free walking (FW). Nevertheless, the best of our
knowledge, no study analyzed the effects of high-intensity training between NW and
FW on biomechanical outcomes and walking capability of mild-to-severe subjects
with PD.

Thus, the present study aimed to compare the changes on walking capability
(i.e., maximum distance), kinematics and neuromuscular parameters in the mild-to-

severe PD’ subjects after high-intensity NW and FW training program.
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Materials and Methods

Study design

A phase I, parallel, randomized, double-blind, controlled trial was conducted.
Subjects with PD were randomized and allocated into two groups: NW and FW.
Participants were evaluated in three moments: pre-training (T1), after three weeks of
familiarization (T2) and after six weeks of training (T3) (Figure 1). This study was
approved by the Hospital de Clinicas de Porto Alegre (HCPA) ethics committee
(Protocol:  24595713.4.0000.5327) and was registered at clinicaltrials.gov
(NCT03355521). The manuscript was written according to the Consolidated
Standards of Reporting Trials (CONSORT 10) guideline [32]. Assessments and
procedures were conducted following the principles of Resolution n° 466/12 of the
National Health Council — Brazil. NW and FW training were conducted at the School
of Physical Education, Physical Therapy and Dance, and assessments were
performed at the Exercise Research Laboratory - Universidade Federal do Rio

Grande do Sul (Porto Alegre, Brazil).

***Eijgure 1 insert near here***

Participants

Participants were recruited by convenience from the HCPA Neurology
ambulatory, Health Basic Units, and the Parkinson’s Disease Association of Rio
Grande do Sul, Porto Alegre, Brazil. Volunteers were contacted by telephone and
invited to participate in this study. Eligibility criteria were: men and women with
clinical diagnosis of idiopathic PD according to Parkinson’s disease Society London
Brain Bank criteria [33]; older than 50 years; Hoehn and Yahr Scale (H&Y) score
between 1 and 4; under pharmacological treatment for PD; without deep brain
stimulation devices; without clinical conditions that limited or contraindicated the
practice of exercise (e.g. lower limbs prosthesis); Motor Symptoms ranged between 1
to 4 on Unified Parkinson’s Disease Rating Scale — part Ill (UPDRS - Ill); Montreal
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Cognitive Assessment (MoCA) cut-off score of 22 [34]. Individuals were not allowed
to participate in other therapeutic programs for the period they were participating in
this study (i.e., nine weeks). They were also instructed to keep their regular
nutritional habits. Participants were instructed to report any medication change during
the research period.

Randomization

Participants were randomly allocated into two groups: Nordic Walking (NW)

and Free Walking (FW) using a computer-generated random binary list

(http://www.randomization.com). Concealed allocation was performed by sequential,

numbered, opaque, and sealed envelopes. An independent researcher, who was not
involved in this study, carried out the randomization. These processes were

performed after completion of initial assessments about to verify all eligibility criteria.

Outcomes measures

Primary outcome was the stride length. Secondary outcomes were self-
selected walking speed (SSWS), stride frequency, single contact time, swing time,
electromyography (EMG) mean amplitude, electromyographic integral iIEMG), onset,
offset and time of the signal and co-contraction of the muscles vastus lateralis (VL),
biceps femoris (BF), tibialis anterior (TA) and gastrocnemius medialis (GM). In
addition, walking capability, i.e., the maximal distance overground (data collecting
and processing procedures in the Supplementary material).

The treadmill walking test was chosen based on previous studies that showed
safety and acceptability by subjects with PD (8,9). Assessments were conducted
during the “ON” period of L-Dopa medication (i.e., up to 3 h after drug intake). The
treadmill walking test was performed at three different walking speeds: SSWS, below
and above the SSWS, 3 minutes at each speed with minimum five minutes rest
between the trials. The order of speeds was randomized. The treadmill walking test

was performed without NW poles for both groups.
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Interventions

Both training programs were performed twice a week, in different days for nine
weeks (18 sessions). During the training programs, volunteers were always
supervised by four instructors with certification from the Original Nordic Walking
Federation (ONWF) and the International Nordic Walking Federation (INWF).
Participants of both groups performed similar periods and procedures of
familiarization: thirty-five minutes per day for three weeks to learn about natural
walking and NW technique. After two weeks of moderate training, the high-intensity
training programs for both groups were performed.

The FW and NW training protocol had the progression up to 60 minutes total
in the last training cycle, totalling nine weeks. The total time of the sessions was
determined by the training mesocycles, and every three sessions had a regenerative
session with a duration of the 40 minutes at SSWS, stretching with sticks and
massages. The training protocol consisted of three parts: (1) joint mobilization and
warm-up with free three-minutes’ walk at SSWS (eight min); (2) main part - specific
training (35 to 50 min): continuous or interval walking on different terrains (i.e. track,
grass and sand), with two-to-five minutes of rest in predetermined times, and
standardized among all subjects. (3) cool-down with stretching, core and respiration
exercises (five minutes). The periodization method is based in Monteiro et al. [26]

and is detailed in figure 2:

*** Eigure 2 insert near here ***

The training volume was individually prescribed according to the maximum
distance performed (1-mile walking test adapted), and the training intensity was
based on the Borg RPE Scale which ranged between 13 and 17. The intensity
corresponded to 60 to 80% of the HRmax [26], [27], [35]. The mathematical model of
Tanaka [36] was used for determining HRmax:
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HRmax = 208 — (0.7 x idade)
Equation (1)

The NW group used NW poles (Newfeel® - Decathlon, Nordic Walker, China)
adjusted for each subject individually according to the guidelines of the INWA formula
(0.68 x height) [37]-[39]. Participants of NW group used one pair of poles during the
training period and followed the fundamental principle of NW: hold, push against the
ground and release the poles. Participants were encouraged to apply force with the
poles against the ground for activation of muscle trunk and upper limbs. In addition,
to alternate arms and legs (i.e., a four-support system) and a most natural walk [29],
[37]. Arcila et al. and Gomeiriuka et al [25], [40] describe the learning process of NW
technique in detail.

For safety, participants were individually monitored by an instructor who
controlled technique and intensity of training. After the end of this study, participants

of the FW group were invited to perform the NW training.

***Table 1 insert near here***

Statistical Analysis

Sample size was calculated based on a previous study (16), using the
WINPEPI software. Fifteen participants in each group were calculated as necessary
to detect a mean difference of SSWS and spatiotemporal outcomes, considering 95
% power and a bidirectional alpha of 0.05. Assuming 10% of withdraw, 33
participants were included.

Sample characterization data were presented using mean and standard
deviations for continuous measures, and absolute and relative values for categorical
parameters. Baseline frequencies of categorical outcomes were compared using the
Chi-Square Test. Data distribution of continuous outcomes was tested by Shapiro

Wilk tests. According to data distribution, Student’s t-test and U Mann-Whitney were
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applied. Intention-to-treat analyses were carried for the all outcomes using the
Generalized Estimating Equations, to compare the means of the groups (NW and
FW), at the different times (T1, T2, and T3) and walking speeds. However, the speed
was included as a covariate for the neuromuscular outcomes. Bonferroni post-hoc
tests were used to identify differences between each pair of means for time and
speed factors. Outcomes were treated as normal distribution, with a connection
identity function, therefore, normality and homogeneity tests were not needed. The
working correlation matrix used was unstructured and robust estimator covariance
matrix.

Data were analyzed with statistical software SPSS (v.20.0, Chicago, USA),
and the differences were considered significant when a < 0.05. Between group effect
sizes (ES) were calculated using the Cohen's "d" [41]. ES values from Cohen’s “d’
are presented as means and 95% confidence intervals. Both ES parameters received
the qualitative classification proposed by Cohen (1992): small between 0.2 and 0.5,

medium between 0.5 and 0.8, and large 0.8 or more.

Results

Data were collected from March 2013 to November 2014. Seventy-five
volunteers were screened to eligibility and thirty-three (13 women and 20 men) were
included following the eligibility criteria. Participants were randomized into NW group
(n = 16) and FW group (n = 17). Twenty-nine participants completed the exercise
programs and evaluations (12 % drop-out rate). However, data of the 33 volunteers,
who were initially randomized, were included in the intention-to-treat analyses
(Figure 3).

Table 2 provides baseline demographic, anthropometric and clinical
characteristics. Approximately 82% and 75% of participants had mild compromise in
NW and FW groups, respectively (scored 1 to 2.5 in the modified Hoehn and Yahr
scale) stage 1 to 2.5 in NW and FW groups, respectively. Furthermore, 18% and 25%
had moderate to severe disease, stage 3 to 4, respectively. The program adherence
was high (NW - n= 14; 87.5%; and FW - n=15, 88.2%). All volunteers who completed
the intervention had 100% of class attendance. Also, subjects did not report adverse
events such as falls, muscle discomfort, pain or leg fatigue during or after the

exercise sessions.
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*** Eigure 3 insert near here ***

*** Table 2 insert near here ***

Kinematic outcomes

The NW group presented a higher contact time when compared to the FW
group (p=0.047) regardless of moment and speed, with an ES of 0.54 (95%ClI [-0.16,
1.23]. Also, the contact time reduced in both groups after the training period
(p<0.001), regardless of gait speed, and indicates an improvement in this parameter.
The contact time decreases with the increase of walking speed (p < 0.001) (Figure
4).

The swing time reduced after the training period in both groups (p = 0.031),
with ES of 0.73 (95 % CI [0.03, 1.44]. For both groups, no changes were observed
for speed factor (p = 0.079), group interaction * time (p = 0.226) or group * speed (p =
0.600).

Both groups increased stride length and stride frequency after the training
period (p<0.001 and p=0.004, respectively), without difference between groups
(p=0.759 and 0.829, respectively) with ES of 0.03 (95%CI [-0.65, 0.72]) and ES of
0.08 (95%CI [-0.61; 0.76]. In addition, for the speed factor (p = 0.001) an increase
was observed for both variables, with a difference between the three speeds (p <
0.001). No group*time (stride length: p=0.473; stride frequency: p=0.842) and
group*speed (stride length: p=0.457; SF: p=0.404) interactions were observed.

Gait speed increased at the below SSWS, at the SSWS, and at the above
SSWS from T1 to T3 (p<0.001), without difference between groups (p=0.834). The
ES between groups was 0.05 (95 % CI [-0.63; 0.73]. No interaction time*group
(p=0.834) was observed.

Both groups increased the maximum walking distance from T1 to T3.
Improvements were from 1320 = 104 to 1543 = 80 m, for NW (p<0.001), and from
911 + 160 to 1364 + 128 m for FW (p=0.004). There was no significant difference
between groups (p=0.066; ES=0.49 [95%CI -0.028, 1.10]) and no group*time
interaction (p=0.149).
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*** Eijgure 5 insert near here ***

*** Ejgure 6 insert near here ***

Neuromuscular outcomes

The amplitude of the VL EMG signal increased in both groups (p = 0.001).
However, the NW group presented higher magnitudes of the EMG signal when
compared to FW group (p=0.035), regardless of the moment of evaluation. No
group*time interaction was found for this variable (p=0.760) (table 3).

The BF muscle presented a greater EMG amplitude for the NW group when
compared to the FW group (p=0.014), with maintenance of these values after the
walking program (p=0.088), and without interaction group*time (p=0.541). On the
other hand, no significant differences were found in TA amplitude signal for group
(p=0.709), time (p=0.191), and interaction between these factors (p=0.474).

The EMG amplitude of the GM did not show differences in the main factors
group (p=0.095), time (p=0.125). There was a significative group*time interaction
(p=0.003), indicating that at T1 the groups were statistically different, with higher
amplitude of the signal in the NW group (p=0.005).

Regarding the initial onset threshold of the VL, BF, TA and GM muscles, no
significant differences were found for the main factors group, time and group*time
interaction (table 3). However, the final activation threshold (offset) of the VL and GM
muscles for the NW group occurred early compared to the threshold activation of the
FW group (VL: p=0.002; ES=1.14 [95%CI 0.41; 1.88]; GM: p=0.045; ES=0.35 [95%CI
-0.33; 1.04]). For these variables, no differences between the moments (VL: p=0.215;
GM: p=0.518) and no significative interaction (VL: p=0.068; GM: p=0.750) were
found. Furthermore, there was no effect of time, and no group*time interaction was
found for the BF and TA muscles (table 3).

Although of the groups showed differences in the T1 for VL (p=0.001), the NW
group increased the activation duration of VL, while the FW group decreased this
outcome (p=0.001). No difference was found for the speed factor (p=0.847), and no
group*time interaction was observed (p=0.157). The activation duration of BF

reduced in the NW group (p=0.025) and was maintained in the FW group.
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Regarding the distal muscles, the TA presented maintenance of the activation
duration for both groups (p=0.546) after training (p=0.748), without interference of
speed (p=0.223) and no group*time interaction (p=0.308). The duration of GM was
significantly lower for the NW group when compared to the FW group (p=0.022), and
overall there was a reduction in activation duration for both groups after training
(p<0.001).

Discussion

This study investigated the effects of nine weeks of NW and FW training
programs on gait kinematics and neuromuscular variables in subjects with PD. The
hypothesis was that the NW would improve these variables when compared to FW.
To our knowledge, this is the first study investigating high-intensity NW and FW
training programs on kinematic and neuromuscular outcomes of subjects with mild-
to-severe PD. With respect to spatiotemporal variables, both training methods
contributed to an increase in the SSWS, the Stride Length, and Stride Frequency
after nine weeks of training. The contact time and the swing time were lower in the
NW group, and these variables decreased significantly after training. However,
contact time also reduced in FW group, although swing time does not show any
difference before and after training. Another result is that gait speed increased, as
well as the maximum walking distance, which may explain the lower contact time
[39]. These outcomes suggest that the motor control in gait were improved for both
groups.

The subjects with PD reduce significantly the Stride Length of gait [42]. This
study showed that increased stride length is associated with the progression of the
gait pattern. Likewise, the increased stride frequency is a result of reduced Contact
Time and Swing Time [16], [43]. These observations suggest a more efficient
pendular mechanism in the locomotion of subjects with PD [30].

Our aim to the secondary outcomes was to identify EMG differences between
NW and FW training programs of RF, VL, BF, TA and GM muscles. The study
showed a significant increase in the EMG magnitude of RL, VL and BF in the NW
group compared to FW group. The VL has an important role during terminal swing,
contributing to total knee extension before heel strike [10], [11], [44]. This result could

be associated to the increase of stride length because subjects with PD have
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difficulty extending their knees while positioning their foot for heel strike, therefore,
limiting stride length. Thus, the substantial increase on EMG amplitude of knee flexor
and hip extensor muscles BF, and knee extensor VL allowed to conclude that NW
training program developed a better motor control during the terminal swing phase
[38]. It is important to explain that both training programs improved EMG amplitude of
RF, VL and BF. The increase of amplitude of RF, VL and BF permitted the
adjustment of co-contraction between the muscles analyzed, and probably it permits
more motor unit recruitment patterns and thus may reflect a greater muscle activation
and self-selected speed of gait. Prior research corroborates our result; it has been
reported that the locomotion in incline ground using the poles change
electromyography, kinematic and metabolic patterns of gait, mainly on the amplitude
of EMG signal, stance time and swing time and energy expenditure [45].

Conversely, at the neuromuscular outcome of distal lower limb muscle, the
GM did not increase the amplitude after NW training. Nevertheless, the GM was
greater in magnitude and amplitude of its muscle activation for FW group, in line to
previous studies [44], [46]. Although the use of upper limbs promotes strong
propulsion during NW technique, the poles contribute for an assistive skill due to the
four-support system. [47], [67]. The walking without poles allows us to infer that
promotes more motor unit recruitment of GM to propel the body forward [38], [47].
The distal muscle impairment in subjects with PD is well written in the literature [7],
[48], [49]. Hence, the FW training program is important to improve the muscle
activation of GM and propulsion of gait in subjects with PD.

Concerning the neuromuscular activation in different walking speeds with and
without the poles, Den Otter and collaborators [44], reveals that the amplitude of
EMG signal changes with extreme speeds, both high and low. It is widely accepted
that the amplitude of muscle activity decreases with the reduction of speed and there
IS more activation in terminal stance. Moreover, at very high speed, the action of the
proximal muscle is greater, while at very low speed the opposite occurs with distal
muscles. Futures studies with biomechanical analysis could test a hypothesis in
protocols that allowed to manipulate external horizontal forces versus external
vertical forces. Using poles permits the muscle activation of upper members and
postural control that do not activate with FW [50], [51]. Therefore, ground force

reaction may increase proprioceptive afferences of the joints, tendons, and muscles
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due to a response of the action generated by upper limbs [52]. The increase of
sensorial afference of upper limbs may help to improve the sensorimotor integration
to obtain more motor sKkills in the subjects’ NW training.

The initial threshold onset of muscles VL, BF, TA and GM were not different
either between groups or between pre and post training. Besides, VL and GM
threshold offset were earlier in the NW group. It was interesting to observe that the
amplitude of GM was greater in FW group, but NW got an advantage because the
threshold offset was early. The activation time was lower in the NW group than in the
FW group and reduced significantly after the training too. The co-contraction of TA
and GM also diminished significantly after NW training. This result could be important
to ankle joint control during the gait of subjects with PD. In general, the NW promotes
effects over neuromuscular parameters of subjects with PD compared to FW,
showing better motor control and neural plasticity. It is believed that the complexity of
the use of poles and the realization of the NW technique may be responsible, from
the chronic point of view, for triggering a plasticity in the central nervous system that
possibly involves activation of new structures of the nervous system and alternative
routes for the execution of the pattern of movements necessary for humans [29], [38].
The corticalization is a necessity to learn how to use the poles. The movement
requires new and cyclic movements of upper members that demand more
participation of sensorial and motor cortex, which can explain the complexity of
movement and plasticity generated by the NW technique [26], [27], [29], [30]. Also,
the cerebellum possibly increased the participation during NW training, considering
that automatic gait with the poles improved the motor control and central pattern
generators [19], [53]. It is known that the basal nuclei are different of cerebellum
because they do not receive sensorial afferences and stimulations with cerebellar
connections of other encephalitic regions [27], deducting that the activation of
cerebellar pathway increased during NW training [17], [21], [22], [24].

Our outcomes are of very clinical relevance, since people with PD have
degeneration of their muscle function and it is a slowly progressive disease that
affects locomotion. The prescription of personal NW and FW training programs may
promote improvements on neuromuscular parameters of gait. This study has some
limitations that must be considered. We evaluated the NW group without poles during

the treadmill walking test: i) it was not possible because of the setup in the laboratory
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for the variables assessment; ii) for participants’ safety during the test. However,
interestingly, we emphasize that even without the use of NW poles during the
evaluation, it was possible to observe that the effects of training with poles transfers

to daily activities situations, such as functional mobility of the individuals with PD.

Conclusion

In summary, high-intensity NW and FW training programs improved
biomechanical parameters of gait in individuals with PD. We found positive results on
spatiotemporal and EMG parameters for both groups. Our high-intensity protocol of
NW and FW improved stride length, the amplitude of the VL and BF EMG signals,
reduced the contact time, swing time, the final activation threshold (offset) of the VL,
the activation of the VL and BF, and the co-contraction index of the TA-GM. The
increase of speed changes the spatiotemporal parameters indicated by the longest
walking distance for NW and FW groups. The amplitude VL and duration BF were
enhanced proportionally most for NW than FW. The FW group showed statistically
significant improvements in the amplitude of GM when compared to the NW group.
Our results are clinically relevant indicating that the effects of the NW training have
similar effectiveness to FW for walking speed, walking capability, kinematics and
electromyographic activation of gait. Thus, the high-intensity NW and FW training
programs of the present study are useful intervention strategies to ameliorate the gait
of the subjects with mild-to-severity PD.
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Figure 1. Design of study.
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Figure 2: The periodization method of NW and FW
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Figure 3. Flowchart of selection process and inclusion of volunteers

75 vohmbeess coniactad

Excluded {1 =38)
*Mot fill the inclusion criteria (»= 18}

= sRefused topaticipate (1= 16)
“Drifficultiesto carry (n=3)
*Dieath (n= 13

37 yvolmiesrs listed

Exchoded {r= 4}

=Moot showing the dingnestics of PO (n=2]
*Called to the DBEE surgeny (m=1)

=Copnitive Deficit(n= 13

Rapdomdzed (7= 33}
Allscation Allocation I

Allocation ia the arouap of Nordic
Walking training (NW, n= 16

Allocation i the ETOup of Fres
Walking training (FW; n=17)

Droponts Dropouts
Lisi of samples lossin=2) List of samples loss (r = 2)

*Familiar problemis (n= 1}

*Familiar proklems (n= 1}
*Professional reazons {n =11

iLwvad gway (k=1})

| Completing the RCT (m=14) Comapleting the BRCT (n=13)

-

t!l!ll]':r'-'\!j! | .ﬂ.nu.l'_.'s:i:

¥
Included in snalysis (n = 1) ‘ Incledad in snalysis (n=17] ‘

nient 1o treat Inteat to ipeat

Note: Parkinson Disease (PD); Deep Brain Stimulation; Randomized Clinical Trial (RCT)



Table 1. Means and standard deviation or absolute and relative frequence of sample

characterization variables of Nordic Walking (NW) and Free Walking (FW)

participants of baseline.
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Figure 4. Kinematics outcomes in different speed and both groups
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Note: * Indicates a statistically significant difference between the time (p< 0.05), # indicates a
statistically significant difference between the groups (p< 0.05). Black bars represent initial
pre-training assessment (baseline), cast bars represent post-training assessment.
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Figure 5. Means and standard errors of EMG Analyse of muscles with the main effects of

group of variables of the Nordic Walking (NW) and Free Walking (FW) groups during stride

cycle.
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Note 1: A, B and C duration of vastus laterais (VL), femoral biceps (BF), and medial gastrocnemius
(GM) activation; D, co-contraction of anterior tibial (TA) and medial gastrochnemius (GM); E and F,
Limiar offset of vastus laterais (VL) and medial gastrocnemius (GM); G, H and |, amplitude EMG of the
vastus lateralis (VL), femoral biceps (BF) and medial gastrocnemius (GM). * indicates a statistically
significant difference between the times (p <0.05), # indicates a statistically significant difference
between the groups (p <0.05). Black bars represent initial pre-training assessment (baseline), cast
bars represent post-training assessment.
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Figure 6: Means and standard errors with the main effects of group and time factors on the

neuromuscular variables of the Nordic walking (NW) and free walking (FW) groups during a

stride cycle
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Note: panel A, amplitude EMG of the vastus lateralis (VL) and duration of activation of the vastus
lateralis

(VL), respectively; panel B co-contraction index of the anterior tibial (TA) and medial gastrocnemius
(GM) and duration of femoral biceps activation (BF), muscles in percentage (%), respectively; and
panel C, amplitude EMG of the of the GM. * indicates a statistically significant difference between the
times (p <0.05), # indicates a statistically significant difference between the groups (p <0.05). Black

bars represent initial pre-training assessment (baseline), cast bars represent post-training
assessment.
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Supplementary Materials Study 2

Table SM1: Description of assessments applied in NW and FW groups

Outcomes

Assessments

Clinical parameters

Cognitive Function

The present study, we did a brief
screening for mild cognitive impairment
like as eligibility criteria.

Here, we used the MoCA for detected of different cognitive domains and investigates the individual's abilities in the following
areas. attention and concentration, executive functions, memory, language, visuo-constructive skills, conceptualization,
calculation and orientation. The total score of the MoCA is 30 points, with a score of 26, or more, considered normal and less
than 26 is considered cognitive impairment (Wajman et al., 2007; Olchik et al., 2016).

We considerate that the subjects needed to have minimal cognitive ability, with a cut-off below 22 on the Montreal Cognitive
Assessment (MoCA).

Motor Symptoms
This outcome was evaluated using
Unified Parkinson's Disease Rating

The clinical data were scored by atrained assessor using the Unified Parkinson Disease Rating Scale from Movement Disorders
Society MDS - UPDRS (Part I11). The score in each item ranges from 0 to 4, and the indicates greater impairment by the
disease and the minimum, normality. The 14 items in the motor vehicle (the numbering of which goes from 18 to 31), (Sofuwa

Scale (UPDRS) for sample | et al.,2005).

characteristic.

Severity of disease The severity of disease was scored by a trained assessor using the Hoehn & Yahr Scale (H&Y). This scale has eight stages,
This outcome was for sample | from O (no signsof disease) to 5 (use of wheelchairs and / or bedridden) according to the severity of PD (Scalzo et al., 2009).
characteristic.

Anthropometric parameters

Body mass; Body Height; Body M ass

The anthropometric data was collected a trained assessor during the anamnesis. Body mass will be measure in kilograms, body

Index (BM1) height will be measure in meters, and the body mass index was combined by weight and height in kg/m?. The weight and
These outcomes were for sample | height were asinput datafor the construction of the Plug-in-Gait Full-Body model.
characteristic.

Kinematic gait: spatiotemporal parameters
Walking Speed The SSWS was determined by a trained evaluator asking subjects to walk at a velocity most comfortable and natural for three
The self-selected Walking Speed | minutes. the participants received the following verbal command: “I would like you to walk at your comfortable and safe speed,

(SSWS) is the comfortable or preferred
walking speed, speed that feels good,
speed at which you can walk endlessly
for several minutes.

which is similar to the one you are used to!”. The subjects walked at a minimum speed of 0.5 km.h-1 with the increment of 0.5
km.h-1 every 60 s until informing the comfortable walking speed. If participants inform that they were walking faster than
usual, speed was reduced 0.5 km.h-1 gradually until volunteers reached the SSWS again, and the research determined the
SSWS. In the present study, the slower speed and faster walking speed, were considered like 0.5 km.h-1 below or above of the
SSWS, respectively. The subjects performed for three minutes at each speed and five or more minutes of rest between the trials.
The order of the speeds was randomized (Monteiro et al., 2017). This test was performed without the NW poles for both
groups, especially to know if the specific tasks of NW are transferred to the evaluations or daily living situations.
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The gait kinematic analysis was collected with six infrared cameras (Vicon MX Systems, Oxford Metrics Group - UK) with a sampling frequency of 100Hz and with
accuracy of 0.1 mm/ 3 m, which captured reflexive markers (Vicon Biomechanics Marker Accessories - UK), with 14 mm diameters, fixed on the skin using tape 3M® on
the 35 anatomic points of subjects with PD, according to the Plug-in-Gait Full-Body model. Before starting the test, the dynamic calibration of space volume at the
treadmill place was performed with the Active Wand. Kinematics signals were recorded in the static position for five minutes, and after in the final 30 s of a two-minute
walk on the treadmill, using Nexus 1.8.5 software (Vicon Motion Systems, Oxford Metrics Group - UK).

The spatial parameters evaluated in this
study were: Stride Frequency, Stride
Length, and temporal outcomes were
Single Contact Time and Swing Time
(Cavagna and Margaria, 1966; Maiwald
et al.2009).

Spatial-temporal parameters: Stride Frequency (in Hertz), Stride Length (in meters), Contact Tim (in seconds) and e swing time
(in seconds) were evaluated in three different speeds. The ground contact data (i.e. touch down and take off) of 10 strideswere
analysed as a function of time (Maiwald et a.2009). A mathematical routine was developed to data processing, in LabVIEW®
software (version 8.5, National Instruments, Austin, USA, 2013). The input data of the routine were the data matrices with
indications of the touchdown frame and the take-off frame, for spatiotemporal data (i.e., SF, SL, ST, and CT) determined by a
researcher familiar with the task by visual inspection in Mokka Software (Biomechanical ToolKit - BTK).

Where size is the time of stride cycle (at frames number of stride cycle), and dt is:

Equation 1

Single Contact Time: time the foot
stays in contact with the ground during
the stride.

The single contact time analysis was obtained by the number of frames (nf) in which the foot remains in contact with the
ground (i.e., touch-down and take-off), multiplied by the time variation (At) of each frame:

CT=(nftakeoff - nftouch-down). At
Equation 2

Swing Time: time that corresponds to
the moment when the foot is not in
contact with the ground.

The ST was determinate by the number of frames (nf) that the foot is not in contact with the ground, and was cal culated:

5T = (nftouchdown - nftaleoff). At
Equation 3

Stride Frequency: corresponds to the
greatest number of stepsin the time unit.

The SF was considered by the product of fraction of the number of frames (nf) every three steps by the time variation (At):

F =
nf. At
Equation 4

Stride Length: corresponds to the
distance between the contact of one foot
on the ground and the end of the same
foot a the subsequent moment.

The SL was calculated such as the product of fraction between the horizontal velocity (V) and SF, according to the equation:

Equation 5

Maximal Walking Distance
The participants performed an over

Test protocol consisted of 5 min warm-up exercises including upper and lower limb dynamic stretching, followed by 1.609
meters walk, performed on SSWS or maximal walking speed on a 400 m outdoor synthetic track (Tartan™, Yueyang, China).
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ground maximal walking distance test | Inthe beginning, during, and at the end of the test, the HR and RPE were monitored.
adapted (i.e.: from the one-mile track), to
individualize prescription of training
volume according to the neuromuscular
and cardiovascular limits of the subjects
with PD (Monteiro et al., 2017; Franzoni
et a., 2018).

Electromyographic Activation

Electromyographic activity (EMG) of the vastus lateralis (VL), tibialis anterior (TA), biceps femoris (BF) and gastrocnemius medialis (GM) muscles [41] during the
treadmill walking test was obtained using two electromyographs (model Miotool 400, MIOTEC Biomedical Equipment; Porto Alegre, Brazil), each one with a four-
channel system, at a sampling frequency of 2000 Hz. Surface monopolar electrodes (model Medi-Trace — 100; Kendall Ag/AgCl; Tyco, USA) with 10 mm radii were
placed in a bipolar configuration over the belly muscle, parallel of the muscle fibres orientation and with an inter-electrode distance maintained at 20 mm, in accordance to
the SENIAM (Surface Electromyography for the No-Invasive Assessment of Muscle — BIOMED 11, European Union) recommendations [16]. Before positioning the
electrodes, a trichotomy of hair was performed, and the skin abraded and cleaned with alcohol on the electrode placement sites, to decrease impedance. A reference
electrode was placed over the tibial tuberosity, and the inter-electrode resistance was measured with a multimeter (model DT-830, SMART; Brazil) and kept below 3000
Ohms. EMG signals were recorded synchronized with the kinematic data in the final 30 seconds of a two-minute walk on the treadmill, using Miograph software (MIOTEC
Biomedical Equipment; Porto Alegre, Brazil), and transmitted via cable to anotebook (ACER Aspire E1-571-6). In order to replicate the electrode position between the test
days, after the first test, the positioning and some reference marks of the subjects skin were drawn in transparent sheets[42].

Internal Mechanical Work (Wint) The EMG signals were analyzed using SAD32 software, the data were numerically rectified, and a fourth-order Butterworth
band-pass filter with cut-off frequencies ranging between 50 and 400 Hz was applied. A cut was realized according to the
moments of touch down and take-off obtained by the kinematics data. The slices corresponded to five strides. In order to
determine the touchdown and take-off moments, the criterion of cinemetry was used because it has an error of less than 5% and
it is used extensively in locomotion studies (2% in [21], [50]). After this procedure, data were exported in text files (.prn) to be
analyzed in a mathematical routine created in the Labview software (National Instruments, Austin, USA, 2013). The curve
from five strides was smoothed using a Hamming moving window (windowing) in the way: yi = xi [0.54 - 0.46cos(w)]; w = 2
ni/ n(parai=0, 1, 2, [...] n-1) where n is the number of elements in the input sequence X. The Butterworth band-pass filter of
8Hz was used to remove peak and smoothing, and the curves were interpolated in 100 % of the stride cycle. The data from five
stride were calculated with arithmetic means, +1 and -1standard-deviation of each percentual of the stride cycle.

The accuracy of the process of the normalization based on time was of 0,5%, calculated on the base of 90 measures performed.
With the curve overage of each muscle (VL, BF, TA, and GM) was calculated the integral of curve EMG (iEMG) by simple
numerical integration with the method of the trapezius (Trapezoidal Rule). The time between each information EMG (dtEMG)
was calculated according to the following function: o b

SiZe .

Jﬂ' =
dtEMG 100

(6)

Where size is the time of stride cycle (at frames number of stride cycle), and dt is:
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dt = —

f
()
Where f is the sampling frequency of the images acquisition (2000Hz). The iIEMGs during the stance and swing phase were
calculated cut-off the curve overage EMG on the base of the percentwise of stance and swing phase using the same method
described for the calculi iIEMG of al stride cycle. In order to compare the different test moments (T1, T2, and T3), the speed
data above and below were normalized in relation to the SSWS data, and the values were expressed in a ratio. For example, a
result of the 0.82 is referent to 82 % of activation at each situation (i.e. below or above) in relation to the SSWS. Finally, was

tested the effect of a possible electromechanical delay moving the curve to forward 30ms, and the iIEMG values did not differ
with this adjustment. Therefore, neuromuscular data were analyzed without a possible electromechanical delay.
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Table SM 2: Means and standard error of spatiotemporal outcomes, gait variability of the nordic walking (NW)

and free walking (FW) groups.

NW (n = 16) p valor
Grou | SSWS SSWS 1 55WS Effect Size Vel Group Time Grgup
p Time
Tl T3 Tl T3 Tl T3
patiotemporal Outcomes
* * *
Cortact Phese Time (5 NW  105+012 083+004*#+ 077£006 069+001*#+ 090090 074£003*#+ 054(01612) 000 0047 0001 098
FW 097008 075+004*#+ 075£004 064+003*#+ 082004 069+£003*#+
Swing Phase Time (9 NW 048002 042+002*#+ 044+00 040+001*#+ 0462004 042:£002*#+ 073003 14) 007 0,050 0,081 0%
FW  039£002 037£001*#+ 038£001L 037+001*#+ 040£001 039+£001*#+
Stide Length () NW 0642007 083+006#+  077£007 09%:006#+ 081007 105+005#+ 003(06507) 000 0759 0001 0473
FW  070£009  087+009#+ 0822000 095008#+ 094+009 103+008#+
Sride Frequency NW 076004 08+003#+ 082:004 08+004#+ 08004 0M+003#+ 008(061:076 00D 0829 0004 080
FW 0742005 082+004#+ 080£004 090+002#+ 0872003 095+002#+
Speed of gt () NW 052025 0.77+0214 066+025  091+021# 080+025  105+029# 005 (-063.073) NA 084 0,001 084
FW 0441029 0.71£0.344 0.5810.29 0.85+0.34# 0.72£0.29 0.99+0.34#

Note: *Indicates differences between groups p<0.05; # Indicates differences between moments p<0.05; + Indicates differences between speeds
p<0.05; SSWS: self-selected walking speed; |: below; 1: above; T1: pre-training assessment; T3: post-training assessment; CT: contact time, ST:
swing time; SL: stride length; SF: stride frequency. Effect size between groups at T3 in the self-selected walking speed.
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Table SM 3: Means and standard error of neuromuscular outcomes of the nordic walking (NW

and free walking (FW) groups.

NW (n =16) FW (n=17) p valor
Neuromuscular Outcomes T1 T2 T3 T1 T2 T3 Effect Size Grupo* Tempo Grupo* Tempo
Amplitude VL (mV) 47.26 + 8.1* 4505+ 85* # 50.28+ 7.7* #+ 29.48 + 3.6* 2845+ 53*# 36.51+59* #+| 0.49(-0.21; 1.18) 0.035* 0.007* 0.760
Amplitude BF (mV) 37.22+6.6* 3829+ 7.8 4216+ 7.5%+ 2425+ 5.6 17.65 + 3.8* 2656+ 5.3* + | 0.58(-0.11; 1.28) 0.014* 0.088 0.541
Amplitude TA (mV) 48.13+ 10.0 4133+ 6.1 4955+ 6.6 40.60 + 6.7 4336+ 8.2 4702+ 6.4 0.09 (-0.59; 0.78) 0.709 0.191 0.474
Amplitude GM (mV) 110.33+ 10.71* + 85.46 + 10.91 103.83 + 12.66 + 63.26 + 16.14 * 6896+ 18.36  94.23+13.92+ | 0.17 (-0.51; 0.86) 0.095 0.125 0.003*
iEM G VL (mV/ms) 1.01+0.12 1.06 + 0.13 1.03+0.11 1.05+ 0.08 1.02 + 0.09 0.97 + 0.07 0.16 (-0.53; 0.84) 0.772 0.292 0.340
iEM G BF (mV/ms) 0.95+ 0.11 128+ 0.37 105+0.17 0.93+0.15 0.81+0.15 0.84+0.12 0.35(-0.34; 1.04) 0.089 0.773 0.349
IEMG TA (mV/ms) 1.05+0.20 120+0.23 124+0.26 123+0.25 150+ 0.35 129+0.28 0.04 (-0.64; 0.73) 0.191 0.134 0.363
iIEMG GM (mV/ms) 198+ 0.32 173+ 0.34 1.92+0.37 141+0.26 163+0.31 170+ 0.35 0.15 (-0.54; 0.83) 0.139 0.611 0.206
Onset VL (%) 64+08 6.0+ 0.7 548+ 0.6 6.0+ 0.7 6.47+0.7 592+07 0.16 (-0.52; 0.84) 0.797 0.515 0.630
Onset BF (%) 40+£05 3.7+05 44+05 3.7+£06 41+04 33+04 0.59 (-0.11; 1.28) 0471 1.000 0.075
Onset TA (%) 24+05 23+04 25+04 49+14 32+08 31+06 0.28 (-0.41; 0.97) 0.06 0.592 0.574
Onset GM (%) 75+10 6.5+12 78+13 75+13 73+13 6.17+ 0.9 0.35(-0.33; 1.04) 0.836 0.555 0.451
Offset VL (%) 86.57 + 1.0* 85.64 + 1.7* 8298+ 2.7* 91.51 + 2.0* 87.00+ 2.1* 9278+ 1.3* 1.14(0.41; 1.88) 0.002* 0.215 0.068
Offset BF (%) 9550+ 1.3 9290+ 1.6 93.66 + 1.5 9558+ 1.4 9378+ 2.0 9464+ 15 0.16 (-0.53; 0.84) 0.668 0.896 0.224
Offset TA (%) 96.59+ 1.8 97.92+ 0.7 9552+ 2.5 98.13+ 0.4 98.22+ 0.5 97.38+ 0.6 0.25 (-0.43; 0.94) 0.324 0.179 0.506
Offset GM (%) 9161+ 1.7* 9147+ 12 * 91.02+ 1.7* 9558+ 1.2* 9411+ 13* 9369+ 1.9* | 0.35(-0.33; 1.04) 0.045* 0.518 0.750
Duration VL (%) 80.16+ 1.7* 79.57 + 2.0 7852+ 25* # 8541+ 21* 8133+ 0.9* 86.88+ 1.4* # | 1.01(0.28;1.73) 0.001* 0.001* 0412
Duration BF (%) 91.88+ 1.2 88.88+ 1.6 87.02+ 25 91.86+ 1.0 89.64+ 2.2 91.22+ 1.2 0.52 (-0.17; 1.22) 0.313 0.534 0.025*
Duration TA (%) 9429+ 1.3 9336+ 2.0 9112+ 29 9317+ 20 94.94+ 1.7 94.22+ 1.7 0.32 (-0.37; 1.00) 0.546 0.748 0.223
Duration GM (%) 8414+ 29 5869+ 1.4# 8050+ 3.1# 8813+ 3.1 5794+ 14# 87.41+£21# | 0.63(-0.07; 1.33) 0.022* 0.001* 0.074
Co-Contration VL-BF (%) 53.03+ 2.8 4835+ 39 50.26+ 2.8 5148+ 35 4761+ 33 5394+ 32 0.29 (-0.39; 0.98) 0.884 0.095 0.568
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Note: *Indicates differences between groups p<0.05; # Indicates differences between moments p<0.03; + Indicates differences between speeds p<0.05;; SSWS: self-selected walking speed; |:
below; 1: above; T1: pre-training assessment;T2: post-familiarization; T3: post-training assessment; VL: vastus lateralis; BF: biceps femoris; TA: tibialis anterior (TA) and GM:
gastrocnemius medialis. iEMG: integral electromyografic; onset: limiar initial of activation, offset: limiar ending of activation. Effect size between groups at T3 in the self-selected

walking speed.
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SM4 — Template for Intervention Description and Replication (TIDieR) Checklist

Items

Nordic walking and free walking training for Parkinson’s Disease: An intervention

description including all TIDieR Items (Item 1)

Rationale (Item 2)

The Nordic walking is a technique advocate for the development of physical fithess
and quality of life due to additional benefits in comparison to free walking. The
biomechanical and physiological alterations in walking using poles gives support to
our hypothesis that older untrained people training walking using poles will improve
the functional mobility, postural balance and quality of life at higher degree than

training without poles.

Materials (Item 3)

Usual Nordic walking poles (Newfeel® - Decathlon, Nordic Walker, China) were

used.

Professionals of physical education taught classes both training programs were
performed twice a week, in different days for nine weeks (18 sessions), one group

training Nordic walking and other Free walking.

Procedures (Item 4)

Peoples in the Nordic walking group were, in addition to usual care, training with

poles and in the free walking group without poles.

The program
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Quadro SM 1: Framework Methodology and didactics for the technique learning of Nordic

and Free walking

Session Objective Nordic Walking Free Walking

S1 Posture,  strengthening  of | Posture + Dragging the | Posture
abdomen and balance (winch) | sticks

S2 Correction of gait patterns: | S1 + Correction of gait | S1 + Correction of gait
position of feet, knees and | patterns: position of feet, | patterns: position of
ankles flexion/extension | knees and ankles | feet, knees and ankles
(Squeeze the lemon /| flexion/extension (Squeeze | flexion/extension
kneading grapes) the lemon / kneading | (Squeeze the lemon /

grapes) kneading grapes)

S3 Dissociation of pelvic and | S1 + S 2 + trunk rotation | S1+ S2 + trunk rotation
scapular girdles (Gingado | and arm swinging and arm swinging

carioca, samba step)

S4 Coordenation of arms and legs | S1+S2+S3+ amplitude and | S1+S2+S3+

(hiking in the forest) arms and legs swinging, | amplitude and arms
with  alterning limbs + | and legs swinging, with
Pressure of sticks on the | alterning limbs

ground (load)

S5 Range and motion and gait | S1+S2+S3+ S4+ 1 stride | S1+S2+S3+S4+ 1
speed (Ayrton Senna) length + Open and closing | stride length
hands on sticks

S6 Complete technique of walking | Technique of Nordic | Technique of free
(fashion week parade) walking walking

Note: S1, S2, S3, S4, S5, S6 = Sessions of familiarization; 1 = increase; Words in () = the

linguage of connection used.

From: Arcila DMC, Monteiro EP, Gomefiuka NA, Peyré-Tartaruga LA. Methodology
and pedagogical didactics applied to the education of nordic walking and free walking
for people with Parkinson’s disease |. Cadernos de Formacédo RBCE, 8, 2, 2017. In:

revista.cbce.org.br/index.php/cadernos/article/view/2265.

Gomefiuka NA, Oliveira HB, Silva ES, Costa RR, Kanitz AC, Liedtke GV, et al. (2019)
Effects of Nordic walking training on quality of life, balance and functional mobility in
elderly: A randomizedclinical trial. PLoS ONE 14(1):
€0211472.https://doi.org/10.1371/journal. pone.0211472
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Quadro SM 2. Framework of Stretching exercises.

STRETCHING

Lying on the floor or bed you should
extend one knee, flex the other knee and
cross to the other side. Feel the gluteus

stretch.

You should locate a corner of a wall and
keep your arms shoulder-length and
protrude forward. Feel to stretch the

chest

Standing put your palm up, press against
the wall. Feel your arm stretch. The hand
can not be above the shoulder and they

can not hurt.

Sitting stretched out the elbow and flexed
the fist. Feel the lengthening of the

forearm.

Sitting, flex the neck holding the head
with both hands, elbows close. Feel the

length of your neck.

Hands leaning against the wall. Straight
legs, one knee flexed forward and one
extended knee. Feel the length of the
back of the leg.

Standing on a ladder or step, place one
foot forward with knee flexed and the
other foot supported lowering the heel,
with the leg extended. Stretch the calf.

Sitting with the spine straight, one leg
should be resting on the floor, and the
other leg
stretching the back of the thigh.

lying on a bench, feeling

FEFPFREEFEFE =

Sitting on a bench, flex your torso
forward, so that your hands embrace the
legs, feeling stretch the lumbar and

thoracic.

Why  aerobic  activities like
walking?

. Reduces the risks of
cardiovascular diseases.
+ Improves strength, endurance,
coordination and flexibility.
* Improves mood.

Why stretch?

* Relaxes muscles by reducing
fatigue.

* Decreases joint pressure.

* Improves body posture.

* Helps increase muscle strength.
Guidance for stretching and

walking exercises

¢ A minimum duration of 20 seconds
in each stretching exercise.

» Always keep the spine straight.

» Keep your eyes on the horizon.
 Stretching every day allows for a
better result.

* Perform the exercises in the "ON"
state of the medicine, for greater
mobility.

* Warm joints with joint movements

* Walk 2 to 3 times a week for 20 to
30 minutes.

* After the walk stretch lower limbs.

» Monitor fatigue after exercise. You
may feel tired, but not exhausted.

* Remember to alternate arms and
legs to walk.
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Standing, with your feet together and
aligned, bend your torso forward, hands

resting on the table, the spine should be

straight, the head between the arms,
stretching the back of the thigh, trunk and

arms.

* Hydrate before, during and after
walking.

+ During the walk, the first contact of
the foot with the ground should be
that of the heel.

* The first step of the walk is always
the longest, to avoid the episode of

freezing.

Note: From MONTEIRO, E. P. 2014. 226 pages. Dissertation of Master Science in Human Movement

Sciences - Post-Graduate Program in Human Movement Sciences, Department of Physical

Education, Universidade Federal do Rio Grande do Sul, Porto Alegre, 2014.

Arcila DMC, Monteiro EP, Gomefiuka NA, Peyré-Tartaruga LA. Methodology and pedagogical

didactics applied to the education of nordic walking and free walking for people with Parkinson’s

disease |I. Cadernos de Formacédo RBCE, 8, 2, 2017. In:

revista.cbce.org.br/index.php/cadernos/article/view/2265.

Gomeriuka NA, Oliveira HB, Silva ES, Costa RR, Kanitz AC, Liedtke GV, et al. (2019) Effects

of Nordic walking training on quality of life, balance and functional mobility in elderly: A
randomizedclinical trial. PLoS ONE 14(1): e0211472.https://doi.org/10.1371/journal. pone.0211472
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Figure SM 1: Example of Nordic walking class (technique, four-support system) at School of
Physical Education, Physical Therapy and Dance of Universidade Federal
do Rio Grande do Sul, Brazil.

Fonte: Autores

Providers (Item 5)

The intervention is primarily provided by the primary investigator, a
professional of Physical Education with 5 years of clinical experience, trained in
providing the intervention throughout the development phase and in pilot testing of
the intervention. In addition, the volunteers were always supervised by four
professional of physical education, instructors with certification from the Original
Nordic Walking Federation (ONWF) and the International Nordic Walking Federation
(INWA).

How (Item 6)

The intervention (being instructions in the exercise program) is delivered face-to-face

individually to each patient.

Where (Item 7)

The face-to-face instructions are provided at the study site, in an athletics
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track. Exercises are performed also in different terrains (i.e. track, grass and sand).
When and how much (Item 8):

The FW and NW training protocol had the progression up to 60 minutes total
in the last training cycle, totalling nine weeks. The total time of the sessions was
determined by the training mesocycles, and every three sessions had a regenerative
session with a duration of the 40 minutes at SSWS, stretching with sticks and
massages. The training protocol consisted of three parts: (1) joint mobilization and
warm-up with free three-minutes’ walk at SSWS (eight min); (2) main part - specific
training (35 to 50 min): continuous or interval walking on different terrains (i.e. track,
grass and sand), with two-to-five minutes of rest in predetermined times, and
standardized among all subjects. (3) cool-down with stretching, core and respiration

exercises (five minutes), (Fig 3, Training Periodization in the main document).

Tailoring (Item 9)

For all intervention Phases the intensity and volume was individualized,
respecting the principles of physical training (individuality, adaptation, progression,
specificity, continuity).

Modifications (Item 10)

In case of modifications to the intervention during the study period, these were

reported in the primary trial report.
Adherence and fidelity (Item 11)

The program adherence was high (total of completers NW n= 14; 87.5%; and
FW = 15, 88.2%). All patients who completed the intervention had 100% class

attendance, demonstrating adherence to training programs.
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Abbreviations

(PD): Parkinson’s Disease; (HC): healthy controls; (H&Y): Hoehn and Yahr Scale;
(UPDRS): Unified Parkinson Disease Rating Scale; (FO): maximal force, (Pmax):
maximal power, (VO): velocity; (FV profile): relationship between force and velocity;
(RF): ratio of the horizontal component of the ground reaction force to the magnitude
of the resultant force (Drr): through the decrease in RF with increasing velocity; (m):

body mass; Fai(t): aerodynamic friction force; (Pn): equivalent of power output in the
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horizontal direction; Fu. product of instantaneous; (v): instantaneous velocity; (an):
horizontal acceleration; (vmax): maximal velocity; (t): time constant; (CoV): coefficient

of variation; (BMI): Body Mass Index.

Highlights

e Sprint running is a feasible and safety exercise for people with mild-to-
moderate PD

¢ No difference in the overall 20-m sprint performance was found between the
PD and HC

e RF and DRF are important determinants of sprint performance in individuals
with PD

e The HC group, the RF explained 75 % of the variance in sprint performance

e Sprint running can be used for training of subjects with mild-to-moderate PD

ABSTRACT

Background: High-Intensity training, a still unexplored exercise for individuals with
Parkinson’s Disease (PD), is positively related with increased functionality and
aerobic profile in healthy individuals. The aim of this work was to evaluate the
feasibility, safety, and acceptance of sprint running in individuals with mild-to-
moderate PD. Additionally, we compared sprint physical qualities and mechanical
outputs of force, velocity and power between individuals with PD and healthy controls
(HC). Methods: Physically trained subjects with PD, men, (n=16, 64+£9.01 years,
stage between 1 to 3 in the Hoehn and Yahr Scale (H&Y), 16.8+7.1 at Unified
Parkinson Disease Rating Scale (UPDRS), and HC (n=21, 65+9.27 years) performed
20 meters sprint sessions. We analyzed the self-reported satisfaction and
acceptance using a self-administered questionnaire, and the sprint biomechanics and
performance using high-speed video recording with “MySprint” App. Findings: All
participants completed the tests with high feasibility, acceptability and satisfaction
scores. The sprint maximal force and maximal power outputs were higher in subjects
with PD. Conversely, HC showed higher Drr values. Interestingly, no difference in
velocity capabilities and overall 20-m sprint performance was observed between

groups, possibly explained by different mechanical strategies in both groups within
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the sprint accelerations. Linear regression analyses showed that physical qualities
are predictors of mechanical effectiveness, and mechanical variables are important
determinants of sprint performance in individuals with PD. Interpretation: Sprint is a
feasible exercise for people with mild-to-moderate PD. Even though differences in
physical qualities and mechanical effectiveness exist between subjects with mild-to-
moderate PD and HC, there is no overall substantial impact on sprint running
performance.

Keywords: Supramaximal Intensity; Neurodegenerative Disease; Movement
Disorders; Biomechanics.

1. Introduction

Physical exercise has been recommended to individuals with Parkinson’s
disease (PD) because it improves postural instability, balance, and functional mobility
[1,2]. A single bout of high-intensity exercise can promote neuroplasticity in the motor
cortex and acutely increase the motor performance of healthy subjects and
individuals with neurological diseases [3-5]. Particularly for subjects with PD, a high-
intensity multimodal exercise program [6] and intensive training on a stationary
bicycle [1,7,8] were reported as feasible and safe. Intensive exercise therapy would
be beneficial to improve balance, walking performance, motor status, and quality of
life [9,10]. However, reports about the effects of high-intensity training on motor
performance in this population are limited [11,12].

Sprint running (i.e., short bouts of maximal-intensity running exercise) is a type
of high-intensity exercise to improve maximal force (F0), power (Pmax), and velocity
(VO) in healthy subjects [*3-16]. These parameters are important determinants of sprint
acceleration performance. Particularly, the relationship between force and velocity
(FV profile), and the effective (i.e. forward) application of force onto the ground
[15,16,18] are an interesting and informative model to understanding these
determinants. Although positive effects of sprint running have been reported for
mouse models of PD [19], healthy subject and middle-aged adults [16,20,21], and for
people with major depressive disorders [5], no study has investigated safety and
feasibility of sprint running for individuals with PD.
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Therefore, this study aimed to: 1) test the feasibility, safety, and acceptance of
sprint running exercise in subjects with mild-to-moderate PD; 2) test the reliability of
the sprint data in subjects with PD; 3) compare physical qualities and mechanical
variables of individuals with PD and healthy controls (HC); and 4) analyze the
mechanical variables of individuals with PD during the sprint running and investigate

their influence on sprint performance.

2. Methods

2.1. Study population

Males Individuals with PD were eligible to participate if they: (a) were clinically
diagnosed with idiopathic PD according to the UK Parkinson’s Disease Society Brain
Bank Diagnostic Criteria [22]; (b) were scored between 1 and 3 using the Hoehn and
Yahr Scale (H&Y); and (c) were able to walk without assistance. Exclusion criteria
included previous history of musculoskeletal disorders, other neurological disorders,
clinical conditions that induced visible gait abnormalities, and the presence of deep
brain stimulation devices.

To be included in both groups, individuals should have undergone physical
training for at least six months and should not have any clinical condition that could
limit or contraindicate the practice of exercise. Subjects with PD were recruited from
a regular exercise program for individuals with PD at the Universidade Federal do
Rio Grande do Sul, Porto Alegre, Brazil. HC subjects were recruited from exercise
clubs at Nice, France. All subjects provided written informed consent. The study was
approved by the ethics committee of the Universidade Federal do Rio Grande do Sul
(CAAE n°: 91182718.1.0000.5347). All assessments and procedures were conducted

following to the principles of the Declaration of Helsinki 1964.

2.2. Design and procedures

This feasibility study was written following the CONSORT [23]
recommendations for pilot and feasibility trials (See checklist at supplementary
material 1). The study period lasted between May 2017 and November 2018.
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The initial two days consisted of anamnesis, verification of eligibility criteria,
and anthropometric and clinical evaluation. Motor symptoms and the severity of PD
were scored by a trained assessor using the Unified Parkinson Disease Rating Scale
from Movement Disorders Society MDS - UPDRS (Part Ill) and the H&Y Scale,
respectively.

All participants with PD were evaluated during the "ON" period of L-Dopa
medication (up to three hours after drug intake). Clinical evaluations were conducted
two days before the sprint running test. Thereafter, the participants were instructed to
refrain from any strenuous physical activity for 48 h before the evaluations of sprint.

Three trained assessors instructed volunteers with PD and HC subjects to
perform the sprint running tests on a 400 m outdoor synthetic track (Tartan™,
Yueyang, China). Participants were wearing a t-shirt, shorts, and sneakers. The test
protocols consisted of 20 minutes of warm-up (ten minutes of self-selected walking
speed and five minutes of walking at their maximal speed). Additionally, they were
instructed to perform warm-up exercises including lower limb dynamic stretching and
side run for five minutes. Before starting the test, participants were familiarized with
the task by performing two sprints at their self-selected running speed.

After the warm-up period, participants were instructed to start the sprint
running test from a crouching position with the right hand on the track. They
performed two sprint trials reaching their maximal speed within 30 meters, but only
the first 20 meters were recorded. The participants rested five minutes before the
second trial. Both sprint trials were recorded but mechanical variables were
calculated considering the fastest sprint trial (i.e. lowest 20-m time). All protocols
used in this study were based on previous studies [16,24,25]. The evaluators who

were assessing the outcomes were not blinded to the group assignment.

2.3. Outcomes:

The same researcher conducted safety, feasibility, satisfaction, acceptance,
and future use by questionnaires. Finally, anthropometry, clinical data, physical
gualities, mechanical effectiveness, and performance in the sprint test were

assessed (for details, see Table 1).
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2.3.1 Test-retest reliability of the sprint data in subjects with PD

Participants with PD repeated the same protocol two weeks after the first
assessment. We analyzed the coefficient of variation (CoV) for all mechanical

outcomes.

2.3.2 Physical qualities, mechanical effectiveness, and sprint performance

The physical quality variables were: VO, FO, Pmax during the sprint
acceleration, and FV profile (i.e. the slope of the linear FV relationship). We
calculated mechanical effectiveness as the ratio of the horizontal component of the
ground reaction force to the magnitude of the resultant force (RF) and through the
decrease in RF with increasing velocity (Drr), and sprint performance at the lowest
time taken to complete the 20-m sprint. Data of physical qualities, mechanical
effectiveness, and sprint performance were acquired during the sprint-running test
with MySprint APP (Apple Inc., USA) [24,26] for subjects with PD and HC subjects
[26]. Two videos showing are given in the Supplementary Material (S1 and S2). The
reliability of MySprint App used in this study was previously reported for physical

qualities, mechanical effectiveness, and sprint performance 24,

2.4. Data processing

Data were processed using Samozino's methods [26]. The start of the sprint
running test was determined as the first visually detectable moment when the
participant moved their body forward. The app identified the beginning of the test and
recorded the time when the subject passed across the six markers, based on the

center of mass location to calculate all the variables (for details, see Table 1).

*** Table 1 insert near here ***
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2.5. Statistical analysis

Sample characteristics were analyzed with student t-tests and are presented
as mean and standard deviations. Descriptive (mean + standard deviation) and
percentages were used to express data of safety, feasibility, satisfaction, and
acceptance of sprint running exercise in subjects with PD. Test-retest reliability of the
MySprint data for subjects with PD was evaluated using within-subject and trials CoV,
calculated as the ratio of the standard deviation to the mean for each variable. The
results were considered as highly reproducible when the CoV was below 10 %
[28,29].

We used Generalized Linear Models to compare the physical qualities,
mechanical effectiveness, and motor performance variables between the groups (PD
and HC). Data analysis was adjusted for linear or gamma distribution, according to
the best fit by the smallest value Akaike's Information Criterion. Variables with
significant interactions were included in the model as covariates. In addition, to
compare the outcomes between the groups (PD and HC), we used Cohen's "d" effect
size (ES) descriptors (small between 0.2 and 0.5, medium between 0.5 and 0.8, and
large 0.8 or more) [30].

Finally, we analyzed the Pearson’s correlation coefficients to verify the
correlations between potential predictors (physical qualities and mechanical
effectiveness) and dependent variables (motor performance during the 20 meters of
sprinting). The strength of correlations was used to select the variables included in
the multiple linear regression model and to investigate their influence on sprint
performance. The power of correlations was defined as strong (higher than 0.7),
moderate (0.4 to 0.69), or mild (lower than 0.39) [31]. All data were adopted with the
level of significance of a < 0.05. The Statistical Package for Social Science software
(SPSS v.20.0, Chicago, USA) for Windows® was used for all analyses.

3. Results

Thirty-seven volunteers were allocated into two groups (PD or HC). Two
participants of the PD group have dropped out during the study. No withdrawal was
due to the sprinting protocol itself (Figure 1). Fourteen volunteers with PD and

twenty-one HC completed this study.

124



*** Eigure 1 insert near here ***

Table 2 depicts the demographic and clinical characteristics of the participants.
According to the H&Y scores, subjects were classified as having from mild-to-

moderate PD.

*** Table 2 insert near here ***

3.1. Safety, feasibility, satisfaction and acceptance, clinical symptoms, and future

use of sprint exercise

Feasibility (items 1-2) was scored as 8.0 £ 3.2 out of 10, with all participants
rating feasibility higher than 7.5 points out of 10. Safety (items 3-5) was rated as 8.3
+ 4.4 out of 10. Only two subjects reported adverse events such as muscle
discomfort and four participants reported pain or leg fatigue during or after the
exercise.

Appreciation/satisfaction (items 6-7) and effectiveness (clinical symptoms
during and after the sprint — items 8-9) were rated 8.5 + 3.3 and 8.5 + 3.4 out of 10,
respectively. Only three participants rated lower than 5 in these two domains.

Finally, answers about acceptance and future use of sprint (items 10-12)
showed a score of 7.5 + 3.5 out of 10, with ~75 % of participants expressing the
intention to add sprint running to their exercise routines at least twice a week. When
asked, "In what aspect do you think the sprint exercise may be good for individuals
with Parkinson's disease?", participants answered that sprints would certainly
increase muscle strength, respiratory capacity, circulation, step length, gait speed,
agility, coordination, dynamic stability, and therefore greater confidence safety. In
addition, five participants answered that sprinting could improve psychological
aspects because they have discovered that they were able to perform more

challenging tasks.
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Reliability outcome in PD

The test-retest reliability analysis showed a CoV < 7 %. These results indicated a
high reliability of physical qualities, mechanical effectiveness, and performance of

sprint exercise in subjects with mild-to-moderate PD.

3.3. Physical qualities, mechanical effectiveness, and sprint performance

The physical qualities FO and Pmax were higher in subjects with PD when
compared to HC. However, the relationship between force and velocity (FV profile)
showed a profile more oriented towards velocity capabilities for the HC group. VO
was similar between both groups. Figure 2 depicts the power-force-velocity profiles.

*** Eigure 2 insert near here ***

*** Table 3 insert near here ***

Regarding the mechanical effectiveness, the HC group showed lower RF and
higher Drr values compared to the PD group. These results indicated that PD
subjects had a more horizontally-oriented ground reaction force at the beginning of
the sprint but healthy subjects were able to better maintain mechanical effectiveness
with increasing velocity over the sprint acceleration.

No difference in the overall 20-m sprint performance was found between the

groups (Table 3).

3.4. Relationship among physical qualities, mechanical effectiveness, and sprint

performance
Correlations between physical qualities and mechanical effectiveness, and
between mechanical effectiveness and performance, as well as the association

between variables are described in Table 4.
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*** Table 4 insert near here ***

Two models were proposed for the multiple linear regression analysis. One
model was to verify the influence of sprint performance on mechanical effectiveness.
In the PD group, the regression analysis showed that FO and VO were able to explain
86 % of the variance in RF. FO and VO explained 94 % of the variance in Drr. RF and
Drr were able to explain 92 % and 99 % of the sprint performance variance in the PD
group. In the HC group, only FO explained 96 % of the variance in RF, and the

predictor RF explained 75 % of the variance in sprint performance.

4. Discussion

This study tested the safety, feasibility, satisfaction, and acceptance of sprint
exercise for subjects with mild-to-moderate PD. Additionally, we verified the
interaction between physical qualities, mechanical variables, and sprint performance.
We also assessed the reliability of these data in people with mild-to-moderate PD. In
addition, with regards to comfort and clinical symptoms, freezing of gait was reported
by none of the participants, even during the sprint or until four hours after the
exercise, which is remarkable considering that 50 % PD individuals exhibited self-
declared freezing of gait. To our knowledge, this is the first study investigating sprint
exercise for subjects with mild-to-moderate PD. Furthermore, the data of physical
guality and mechanical effectiveness showed high reproducibility and good reliability
for subjects with PD [23],

Interestingly, we did not find any difference in overall 20-m sprint performance
between subjects with PD and healthy controls. It is important to consider that all
subjects were physically active and that we included only individuals with mild-to-
moderate motor disorders. Nevertheless, even in the presence of motor symptoms
(e.g. rigidity) and lower maximal running velocity capability at the end of the sprint,
individuals with PD may have balanced their overall 20-m performance compared to
controls by increasing the maximal force and power at the beginning of the sprint

acceleration (which is in line with Morin and colleagues’ findings for young athletes
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and non-specialists [13]). Considering that sprint performance was gradually reduced
after ten meters (and after three seconds), we hypothesized that performance in PD
subjects was mainly characterized by a higher component of force and power.
Probably, if the test lasted longer than 20 m, we would have observed a lower
performance in individuals with mild-to-moderate PD. Our findings confirm and
extend previous results to people with PD in our study as observed in Figure 2.

When analyzing the mechanical effectiveness variables, our results showed
that healthy controls reached higher Drr values, indicating better mechanical
effectiveness over the sprint acceleration. The trunk position during sprint
acceleration and how the horizontal force is applied against the ground influences
sprint performance [33]. RF and Drr denote these aspects [16]. In our study, it is
reasonable to consider that healthy controls better maintained the forward projection
of the trunk during the acceleration phase [25], which may have been challenging for
subjects with PD since they face postural instability [34].

An interesting finding of our study was that individuals with mild-to-moderate
PD adopted a more vertical position during the sprint acceleration phase, while HC
subjects kept a more forward orientation of the ground reaction force during the
acceleration phase. This is evidenced by the higher Dgrr values (-0.088 and -0.117; p
> 0.001) and the more velocity-oriented FV profile (-65.98 and -89.25; p > 0.001) for
HC in comparison to PD, respectively [25]. However, the strategies adopted for PD
did not interfere with their overall sprint performance.

The force-velocity and power-velocity diagram [15] in PD and HC recreational
runners were established in this study for the first time. Our findings demonstrated
that the performance and mechanical responses were consistently lower or within the
range of values found in trained master athletes [16]. Additionally, our results of the
multiple linear regression model showed that physical qualities, FO and VO, explained
with values higher the variance of the mechanical effectiveness, and the mechanical
effectiveness explained the variance in sprint performance in PD subjects. But
surprisingly, the regression was not significant in the HC group. Only FO explained
the variance in mechanical effectiveness by RF, and RF explained the variance in
sprint performance of healthy subjects. Taking this into account, the smaller values of

vertical force can be an indicator for better sprint acceleration for HC [35]. These
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findings corroborate the literature reporting RF as a determinant of sprint
performance [16,25,36].

It is already documented in the literature that high-intensity exercises can
ameliorate motor symptoms in subjects with PD [26]. Our results are clinically
relevant since sprint running could be used as a type of high-intensity exercise to
rehabilitate this population with a high degree of acceptance. This study has some
limitations that must be considered. First, we evaluated physical qualities,
mechanical effectiveness, and performance using App not validated for PD group.
Although not ideal, a full validation of this App to others population have been
published [24], and in the present study the data have a higher reliability in this
population. In addition, we did not analyze the freezing of gait phenomenon with a
validated questionnaire. Instead, freezing of gait was only self-declared by the
subjects. However, we think our study might serve to stimulate further studies testing
the hypothesis that sprint/high-intensity exercise may be effective as an ‘inhibitor’ of
freezing of gait’s episodic phenomena in individuals with PD. Finally, even though
participants with PD and HC were physically active, they performed different types of
physical exercise and we did not quantify the level of physical activity.

5. Conclusion

In conclusion, this pilot study showed that sprint running is a feasible and well-
accepted exercise for people with mild-to-moderate PD and that data of physical
quality and mechanical effectiveness are reproducible and reliable in this population.
In sprint running tests involving a distance as long as 20 m, there were no differences
in performance between individuals with PD and healthy controls. Considering that
healthy controls exhibited better mechanical effectiveness than did PD individuals,
the lack of differences in sprint performance is probably due to the higher values of
force and power generated by participants with PD. We have found differences in the
behavior of interactions between the physical qualities, mechanical effectiveness,
and sprint performance between the groups. Our results showed that physical
gualities are critical predictors of mechanical effectiveness in individuals with PD.
Additionally, mechanical variables seem to have more influence on sprint

performance in individuals with mild-to-moderate PD than in HC subjects.
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Future studies are necessary to investigate whether sprint running could be used as
a type of exercise for rehabilitation of individuals with PD, and assess its effects on
muscle strength, cardiorespiratory capacity, locomotion, motor symptoms, and
psychological aspects.
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Table 1: Description of assessments applied in both groups

Anthropometric

Body mass, Height, Body Mass Index (BMI)

The anthropometric data was collected a
trained assessor during the anamnesis.

Clinical

Motor symptoms and the severity of PD

The clinical data were scored by a trained
assessor using the Unified Parkinson Disease
Rating Scale from Movement Disorders
Society MDS - UPDRS (Part Ill) and the H&Y
Scale, respectively.

Safety, feasibility, satisfaction, acceptance and future use

To test the safety, feasibility, and acceptance
of sprint running exercise in subjects with PD,
volunteers answered a questionnaire with
twelve questions divided into five domains:
feasibility of sprint (items 1 — 2), safety during
the sprint (items 3 — 5), appreciation and
satisfaction (items 6 — 7), effectiveness:
clinical symptoms during and after the sprint
(items 8 — 9); acceptance and future use of
sprint as exercise (items 10 — 12). This
questionnaire was based in other studies
[6,32]. To more details of the questionnaire, to
see at the supplementary material 1.

Participants answered whether the sprint
running exercise was enjoyable, challenging

and helpful for their functional mobility.
Questions  included information  about
feasibility, difficulties in sprinting, pain,

musculoskeletal injuries, instability during the
sprint exercise, and afraid of the falls.
Incidence of falls was also verified [6,32]. In
each domain, scores ranged from 0 to 10,
with higher scores indicating lower perceived
difficulty and better perceived interest, safety,
satisfaction, acceptability and positive effects.
In addition, we asked an open question to
subject with PD: "In what aspect do you think
the sprint exercise may be good for
individuals with Parkinson's disease?"

Physical qualities

Maximal velocity capability (VO) in m.s?,
maximal force in the horizontal direction (FO)
in N.kg-1, maximal mechanical power (Pmax)
during the sprint acceleration in W.kg-1, and
force-velocity relationships (FV profile).

FO, VO, Pmax, RF and Drr analyses of both
groups were based on previous studies with
seniors and athletes [13,15,16, ]: As
described:

uation 1
re= Fij00=_ Fa 1660 ]

Fres \ F: + sz

We analyzed horizontal direction and
horizontal anteroposterior ground-reaction of
force (Fn) applied to the body center of mass
using to the fundamental principles of
dynamics and the following equation:

Fi(t)=ma, () +F, (1)

[Equation 2]

Instantaneous velocity was then derived to
obtain the horizontal acceleration an:

V(1) = Vi (1-€77) [Equation 3]

Mechanical effectiveness

RF represents the ability of the runner to
direct the application of the force against the
ground more  horizontally (for more
information see [15]). On the other hand, Drr
is the rate of decrease in RF with increasing
speed during sprint acceleration and is

computed as the slope of the linear
relationship between RF and velocity
[13,15,26]. DRF is used to describe the

subject’s capacity to maintain a forward
horizontal orientation of the resultant ground-
reaction force. DRF is independent of the

We calculated the mechanical effectiveness of
force application of the step by the ratio (RF)
of Fu to and over the entire acceleration
phase by the slope of the linear decrease in
RF when velocity increases (Drr ).




amount of total force applied [22]. The
relationship between RF and Dgrr is
determinant to the subject’'s performance in
the sprint running [21].

Performance

The performance was analyzed in the 5 m (s),
10 m(s), 15 m (s) and 20 m (s).

Sprint performance was defined as the best
time achieved by the participant during the 20-
meters sprint-running test.

Sprint-running test

Data of physical qualities, mechanical
effectiveness and sprint performance were
acquired during the sprint-running test. We
collected data of participants with PD and HC
using an iPhone 6 and the MySprint App
(Apple Inc., USA), through a high-speed video
recording with sampling frequency of 240 Hz
and at a quality of 720p. To calibrate the area
of acquisition, we placed six markers at 5, 10,
15, 20, 25 and 30-m of the track, and the
iPhone 6 and the MySprint App was placed at
a height of 1 meter over the ground and
approximately 10 meters the six markers
[17,24,26].

Mechanical parameters were calculated with
anthropometric data (body-mass, body-height
and age) based on a physical model
developed by Samozino and colleagues’ [26].
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Table 2: Demographic, anthropometric and clinical characteristics data of Parkinson’s

disease and healthy control subjects.

Parkinson’s Healthy Control
Disease (n = 14) (n=21)

(Mean + SD) (Meanz SD) P-Value
Age (years) 64+9.01 65+9.27 0.848
Height (m) 1.70+0.44 1.71+0.05 0.935
Body Mass (kg) 76.37+8.75 76.45+8.19 0.556
Gender (female/male, %) 0/100 0/100 -
Time of PD diagnosis (years) 5.27+3.22 NA -
UPDRS Il Scale 16.8+7.1 NA -
H&Y Scale score 2.0£15 NA -
H&Y Scale score, N -
H1=1 4 NA -
HY =1.5 1 NA -
HY =2 3 NA -
HY =25 3 NA -
HY =3 3 NA -
Freezing of gait self-declared (%) 50 NA -
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Table 3: Physical qualities, Mechanical effectiveness, and performance parameters

evaluated during the sprint running in subjects with Parkinson’s disease and healthy

controls.

Parkinson’s Disease Healthy Control (n Effect size P-
(n=14) =21) (Cohen’s d) Value
Physical qualities
VO (m.sh) 4.70 (4.15: 5.40) 5.11 (4.91:5.87) -0.83 0.373
FO (N.kg™}) 5.24 (4.76: 5.72) 4.43 (4.31: 5.18) 1.29 0.001
Prax (W.kg™) 6.12(5.32: 7.40)  5.74 (5.57: 7.84) 0.30 0.002
FV Profile 89.25 (-103.8; -71.59) 02-98 (70.04:- 1.56 0.029
62.09)
Mechanical
effectiveness
0.001
RF (%) 35.28 (33: 37) 32.69 (32: 38) 1.05 *
0.008
Drr -0.11 (-0.12: -0.10) -0.08 (-0.09: -0.07) 1.59 *
Performance
5m(s) 1.83 (1.69: 1.96) 1.92 (1.72: 1.95) -0.72 0.269
10 m (s) 3.03 (2.81: 3.29) 3.08 (2.92: 3.75) -0.09 0.126
15m (s) 4.17 (3.81: 4.52) 4.13 (3.69: 4.20) 0.13 0.109
20 m (s) 5.11 (4.77:5.74) 4.88 (4.57: 5.25) 0.66 0.855

Note: RF: Ratio of force; Drr: Rate of decrease in RF with increase of speed during sprint
acceleration; Theoretical maximal velocity (V0); Theoretical maximal horizontal force production (FO0);
Maximal Horizontal Power (Pmax); Force-Velocity Profile (FV); meters (m); Data are mean and 95%

confidence intervals. Asterisk (*): represents significant differences.

139



Table 4. Correlations and multiple regression among physical qualities, mechanical

effectiveness, and sprint performance in subjects with Parkinson’s disease and healthy

controls.

Variables

Parkinson’s Disease (n =

Healthy Control (n =21)

14)
Mechanical Physical Qualities
Effectiveness FO VO Pmax FO VO Pmax
R 0.73 0.56 0.91 0.98 0.85 0.98
RF -
P 0.003* 0.037* 0.001* | 0.001* 0.001* 0.001*
value
R -0.57 0.81 0.40 -0.30 -0.04 -0.12
D -
~ P 0.032*  0001* 0164 | 0.215 0.877 0.594
value
Motor Mechanical Effectiveness
performance RF Drr RF Drr
R -0.63 -0.79 -0.87 0.07
20m p-
0.016* 0.007* 0.001* 0.79
value
Multiple regression analysis among physical qualities, mechanical effectiveness, and sprint
performance parameters
B | t | r P B | t | R P
O | o076 757 o087  <0001* | 0.98 2142 o096 000
RF (%) (N.kg™) 1
Vo g“s 0.60 592  0.87 <0.001* | NA  NA NA NA
FO 1 -0.54 -8.05 0.94 <0.001* NA NA NA NA
(N.kg™)
Dre VO (m.s
1 ’ 0.80 11.84 0.94 <0.001* NA NA NA NA
RF(%)| -055 -6.99 092  <0.001* | -087 -6.09 075 900
20 m (s) 1
DRF -0.73 -9.33 0.99 <0.001* -0.01 0.09 NA 0.92
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Figure 1: Flow diagram
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Figure 2: Relationship between Force, Velocity, and Pmax during sprint acceleration of

Parkinson’s disease (PD) and healthy control (HC) subjects.
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Note: Bold lines represented mean of PD group, orange lines represented mean of HC

group, and grey lines represented standard deviation (SD) for both groups during the sprint.
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6. ESTUDOS COMPLEMENTARES

6.1 Estudo 4

Efeitos da caminhada nérdica no perfil antropométrico e composi¢édo corporal

de pessoas com doencga de Parkinson: ensaio clinico randomizado
(Publicado na Revista Conscientia e Saude)
(Qualis CAPES Medicina I: C)
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Introducéao

A doenga de Parkinsan (D) & uma doenga
nesiroiigicn, crdnica, degenesativa ¢ progress)-
vi Seus sintomas goralmente manifestam- se em
tarre do 60 anos do idade, sondo homens mals
mometidos do que mulbeees’. No Brasil, o nd-
mero de possoss com [ & de apeoss madaminte
O mil, @ and o ano do 000 estima-se que mals
do quarenta milhdes do possoss terda DP A
projegio para 2040 Indica gue essa doenga s
i segienda causa de morte entre doengas nearo-
g icas om (doson,

As caracserbsticas diicas da doenga sio
distdrbics motares, Laks como umer i [upous,
eiglder, dificlis no equilibrio o na marcha, além
de lentiddo » redugio na amplitude dos movi-
montos com difieuldade om Inicid-los™ Taks ale-
rugtes podesn promever tm grande risoo de que-
di', v assockados a0 medo do cadr, contribuem
para o inatividade fisica, agrovando ainda mais o
quadso cinkoo de pessoas com DI ¢ influencian-
0 gt Ivamente 1 s compasigho corporal™.

A sbordagem medicamentosa & o et
mento padrdo para a DF, mas o wso do [-dopa
apeesenta perda da elaciela com o empo o et
associndo a0 dosenvolvimento de compilicagies
motoras dpleas, como discinesias®, Tem sdo
sierido que o8 exercicios fiskon podom es-
tmular o controde do movimento o retardar a
progeessdo da doenga. Exercicios como a dangy’
o caminhadas s Inddicidos para este poblico’,

Umia vackegho da caminhada livre £1), ¢
possivelmende mals segura pacn pessoas com DY
devido & malor estabilidade atravis do uso dos
Lastiesi, 6 o caminhada ndedica (CN), do inglés
Norcdi Walking, Virios estudos i than detons-
temchion o% efeitos sepersores da camintiada ndrd i
e quando comgyirada a caminhada livee nesses
pacientos, e mobilklade funcional, questies
oogaitivas, ativagio mwiscular®, Unilizandose
dos hastdes, o comprimento da passada aumern:
ta, eesultando em uma marcha mais chpsda ¢
sepura, Além de propoecionar uma maloe sl-
vagdo muscilar na parte superior do cocpo du-
ranie 4 caminhada, aumentando o gasto caldrko

R e T = T MU T VE

quando comparada A CL' 7, Entretanto, o mane-
Jo d verapilas fisicas exige 0 mondtoramento do
perfil putricional, poss, nocmalmente, & massa
corporal e massa magra sio reduzidas em pes-
soas com doenga de Parkinson em comparagho
com sajeitos controle™”. Incluslvo osten pewjul-
2on e composigio corporal sio indicadones de
demdncia » decling cogmitivo na DP*.
Embora a DF sejn oo estxdada quanto
# diferomtos aspectos clinko-funclonals, pouca
se sabe om relagho avs efelos da ON sobew o
perfil antropomdtrico @ a compoesicio corporal
em pessoas com essa doonga. B mads, a0 que se
sabe, md 0 presente momento, nenhumi pesqul-
sa mostrow os ofoitos de diferontes prograuss
do truinamento de caminhadas (ON o C1) nes
parimetros da composkcao corparal nesta popi-
Iagie, Sendo assim, o objetivo no wwual estudo ¢
avallas os vfestos de um programa de CN o um
do CL sobyw 0 perfil antropométren @ a compo-
sigho corporal de pessoas com DF, ¢ correlacio:
nar o estiacllamento da DF com o (ndice de mas-
sa corporad (IMC) e percentual de gordura dos
participantes, Hipotetizowse que o CN possa
melhoear o quadro de composigha corporal (pee-
contual de gndura o massa livee de gordur) em
makor graw do que a CL, dovido as diferongas
Lriomucihnicas entre os tpos de movimemo,

Materiais e métodos

Este estido caracterizase como longitu-
dinad do tipo ensalo clinko modomizado em
paralelo, tendo sido regastrado no ClinkealTrials.
gov (NCTOBISE521, e conduzido apds a aprov-
o pedo Comind dv Friea do Hospital de Clinkcas
de Porto Alegee (HCPAJ com o namero 535173,
e fol descrito seguindo as recomendiagoes do
CONSORT  (htepe// www. consors-stutemont.
arg/). On procedimensos avaliativos fornm rea-
lizados no Laboratéeio de Pesquisa do Fxercloo
(LAPEX) da Universidade Federal do Rio Grande
do Sal (UTRCS).

O recrutamento dos voluntirion ccormou
durante consiltas no ambulaténo ¢ andlise de

wwSmnatn Swnde pon v 1N (W50
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22 pronhsdrics di setar de neamlegia do HUPA
i de prontuirios de duas Unidades Bisics de
Saride (SUS) do cidade de Poro Alegee, Ainda
ful reallzada wna divulgagio em irls jornals
e ampla circulagio, via redos socisis, o ma
Aascriagko de Parkinson do Rio Cande do Sal
{APARS).

Purticiparam do estuds homens o mulbe
ri, voin blacle sclma d 50 anos, com O idio-
prideci, om0 deagneésisco airibuido por neoro-
losistns, por medo dn uiilizesgo dos Crivdrios do
Banco de Cérebre de Londres (CBCL)T, Clamo
erivdrbos do clegibilidade: (1) nie e eallzado
drurging recentes, sstmulagio cerebral pro-
funda (IS - Deop Brain Stimulstionf; {2 wer
candiopatias groves, hiperensto artesiol nao
cumiralichi, ou et sofrido infarte do miockedio
Tk maenos de um ang, o ser pertader do marca
passan () ter sado wcomelide por acidente cere-
bral encefflico su oukras -rl:mq:-l nnumlﬁgiﬂi
aaancisdas, o ter dembnein; (1) wsar prieaes
now enbres inderiores; (3 ndo e ondigies
e deambulagho ) ter aestide medics om
liberican pam participar de ireinamemios com
duracdn em torsn de &) minnkos: (F) estar em
iratamenio mitdice o medicamentoac: (8] estar
fetgts dln pedtics do exorelcios Hivcos roepulares
hib pele menos sels meses

Ul s forwmn realizaclos vm uma iimica
vishin, efetaarddo-se avillagdes de ampopoeme
i, compisigie corporsl @ estadiamento ds do
g, O participantis roceboram asskstineia do
alurd s preogupei bl onresd puia e la possives quedas,
duraide as Hn.li.-;ﬁuﬂ.nl qulh nenertinm an nae
TN da mpdicagia antiparkinsoniang, Apds ns
procedimenns avillaivos, os individues foram
rarslomibzados {via ouline pelo ste wwrwrando-
inlzadianearg) alocadoes nos diferendes groapos de
inferyengan por wm svalinder cegade, s sujel
ive foram avalisdos anies e apds o periods de
treinamento pelos meswos svalladones, cogades
dquani A e de nrervenipin

A masain corporal Bod aensurada e cma
halangn cientifica, com capacidade de 23090 kg ¢
rigolugio die WHY & @ o estilwra, em o estadid
martre acoplade & refecida balanga, com resolu-

g de 1 mom {Fillzola, S Paalo, Beasil), O i
dice de mama conporal (IMC) foi deserminado
pela razio entrm a masss corporal @ @ stanin
&0 quslrade, Ma sequisnela, wm avallalor expe
riggile, mensuron perimastrs, diimetros Sseos
# g Eenbo Ao membie infasor

As medidas araropomdinicas foram oeali
sadassepuindo s eeemencdagio da Intornationasl
Standards for Anthiopomesle  Assessment™,
Esta avalingao ooormeu duss vezes om {orma
de clpowiio nas dobras cutbmeas: peitoral, axk
lor midia, rricepstal, sulsscapular, suprailia
al, abdpminal, voxa ¢ panturrilbe mensurasdas
por um sdipémetno clentifcoo dy maca Sanny
{merican Medical, Sa0 Paulo, Deasil), oom re-
solugio de 01 mm. Consideroa-se wmi msdia
dlas medidas e quanda havia wina difereoga de
W%, wmi deneim mensucagde e realhzada
pede mesmio avaliader, O percentual de gordura
foii edbrticde: o e da formula de Sim™: K0 =
195, TENSIDADE ©.) - 4.50] X 10

A avalisggio dos sinfomis motons oo st
dinmento da IR fomm realeados por um ave
latbor experienie, por meio das escalas UPRS,
Hisehn & Yahe (HY], respeciivamente. A escala
UFDRS - I, validads par a pepalagio brust-
loira®, contdamn T4 fens cofrvspondenieos & ses
s e explvagio motara que comemplam s
sl intes chaminins: ks, l-!:llrl!.i.'l facial, i
matr ide repoasn, remar pestaral @ de sgio das
mvius, dphder, movimentos mansais, agilidocde
das pormas, hovantar da cadesra, posturas, mar-
chia, vsbabi lpdasde prostiinal o bradicknesia & lupe-
Cameiias mrpl:l':in, cujs esooms variam de 15 s
A, di Forma quir giando malor o eseore, madoe o
EETTL TR TP S

O estadiamenio da doopga fod avallado
com i escala Hoehn e Yohe (H&Y), jandm vae
liclacds pora & populagio brasilearm?]. Bstn escala
posEul olbo estdgios, do 0 {sem sinais da doenga)
it 0 5 (eso do cadeiras de podas oo scamode)
do acorio com j gravicade da OF, comp prdem
ser alservados no Casdeo 1

Chamnie sels semanas, o8 sEjebes compse
mverain & Bscoli de Bdwcaghe Fisbar, Flsiowrapia
v Danga (EsEFID-UPBRGS) parn o realizacio das
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Acormenenio kve & modealo,
Estigo 3 alguma irstabiidada postusak,
Voepsrduwts scaments
Apstratimonio sov00, dndi casal
[stdgo 4 | Gu comanbar ou parmanccor om pé
sam undvo
- Usardu codore do rodes ou acs
Estigo 5 mado ascin sa aundeco
Quadra 1: Escala Hoshn @ Yahr (H&Y)
pare o sstadicmento « para o nivel de
Incapacidadeo da Docaga do Patkisson
forta Sl etal™

12 sessdos de treinamento de CN e de CL, com
a froquiania do duas vezes por semana, om dlis
030 conssutivos, com & duragio inical de 35
minutos didrics, com prozressio asé 30 minutos
00 toeal, 1o dltmo eiclo de treinamento, totall-
zando 12 sessdes. Og participantes de ambos os
grupos flzoram soss sissdes do familiarizagdo
da caminhada o corregao da imiea (Quadro 2)
s meamos exercielos foram realizadns nos dols
grupos, porém no grupo da camimhada ndrdi-
cn foi introdugzido o wan do bastio {Newfeel®

Decathbon, Noedic Walker, China) que foi ajus-
mdo individunlmente conforme a estatura cor-
poeal O protocolo de familinrizacho o easino da
téenica de ON for realizado segundo o estudo do
Arcila e1al”.

O programa de tremnamento tanto da ON
quanto da CL consistia em tris momentos, & sa-
ber: mobilizacao srtkulir + aquecimenta com
camintuda hivre de trés micmsas na wlocxdade
de caminhada awosselecionmda (VASE parte
princpal constituida pelo treinamento sspecil)-
co do grapo e voita i calma. Maiores detalles
sobre s pericdizagio do treinamento, ver o estu-
do di: Monteire®,

Analise estatistica

Q tamanhw da amostra foi calculado antes
o Inicio do estudo, usando o suftwere G-Powsr,
para Windows, versao 3192, Foi adotado um
nivel de significincia de 005, um poder com 1.5
probabtlidade de eero de 95%, assumindo um
= 005, tumanho de eeito de 043, baseado nas
midias e desvios-padrio do percentual de gor-
dum do grupo caminhada néedica e caminha
hvre do estudo de Song et al. (2013) O resultado
do tamanho amostral fol o de M participantes
para caxda grupo, pordm considerando uma pos-
sived perca amosteal, selecionaram-se 75 volun-
térios, restando, destes, 35 participantes (N, n

17)(CL, = 16)

Os dadas das varidvels escalares do stu-
al estudo estio apresentados em midia ¢ orro
padrio, enguanto 05 dados das vandvess cate-
goricas em frgquéncis sbsoluta (n) A compara-
¢ao dos dados de caracterizagio da amosin nos
diforentes grupos foi realizada por meso de um

Figura & Familiarizogdo da lécnica da
caminhada sdedico
Foae Ox soco
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et b paga amesiras |dependenies, 4 norma
lidade peln tesie de Shapiro-Wilk ¢ pelo ks
Qui-Chasdrado. Faga & awh e das vasiiveds do-
pendeales, ia ooimparagin dos diferenbes giapos
nis MOmentos pd- ¢ pleLelnamento, wilizos-
se an Fquagfes de Esrimativas Generalizadas
{GEE) com post ko de Bonferroni, Além disso,

o famanhn de efesio fol caleulado pelo mitiodo
“d" de Coben, comparando as médias pied- 2 pds-
dongr de cada grope O hese di Speafnan fol
usachy gara & andlise da correlagda entne esta-
dizmenio da deenga e compusigho corporal. As
andfilises foram realizados no mftoere SPS5, para
B, versao 720, com o < 005
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Eloiton da paminhada ndtrdior no peril antropométnon o compomigho corpoml 4o pomoms com doonca de Parkineen
£ P T =F ¥ S

omaio dinico randominodo

Resultados

Embora a amostra inicial deste estudo te-
nha se constituido de 33 sujeitos divididos ran-
domicamente entre os grupos CL (n = 16) e CN
(n = 17), quatro participantes nao concluiram o
periodo de seis semanas de intervengdes (dois do
CL e dois do CN), representando 12% de desis-
téncia. Além destes, outros quatro sujeitos nao re-
alizaram as avaliagbes pés-treinamento. Assim,
29 participantes finalizaram as sessoes de treina-
mento fisico, e 25 realizaram todas as avaliagoes
propostas neste trabalho (Figura 2). Aqueles que
completaram o periodo de intervengoes apresen-
taram frequéncia superior a 90% nas sessoes de
treinamento, demonstrando aderéncia ao proto-
colo proposto. As caracteristicas dos participan-
tes estao apresentadas na Tabela 2,

Decorridas seis semanas de intervengoes,
foram observadas mudangas significativas nos
desfechos relagio cintura/quadril, somatdrio de
dobras cutaneas de membros superiores e soma-
torio de dobras cutineas. Os valores da relagao
cintura/quadril foram reduzidos em 2,2% apés
o protocolo de CL (p = 0,022; tamanho do efei-
to: 0,24 + 0,38). O somatdrio das dobras cutaneas
referentes aos MMSS sofreu redugao de 5,5%,
depois da CN (p = 0,017; tamanho do efeito: 0,18
+ 0,37); e 4,6%, apés CL (p = 0,017; tamanho do
efeito: 0,17 + 0,38). Além disso, o somatério total
das dobras cutaneas apresentou diminuigao sig-
nificativa de 4,3% no grupo CN (p = 0,012; tama-
nho do efeito: 0,14 + 0,37); e 4,7%, no grupo CL (p
=0,012; tamanho do efeito: 0,16 + 0,37). Os dados
referentes a antropometria sao apresentados na
tabela 3.

mncusdo |

Avahindos pata slegdilidade
(o= 7%)

Excluidos (ned2)

+  Nbo atendem aos critérion de inclusdo (n=18)
*  Desistiram de participer (n=18)

* Quirns razoes (ne8)

I Randomizados (n=33) I

§ Akcacis: 1

i Alocacio +
Alocatos 00 grupo de trenamento da caminhada Alocados no grupo de ireinamento da caminhada
ndedicn (n= 17) bvre (n= 16)
: ————
Perda de seguimento (1v= 2) 1 ’ Perda de seguimento (n=2)

* Descontinuaram devido a  problemas
familiares (n= 1)

* Desc am por pr
(n=1)

* Completaram o ECR (n=15)

i

: [ ansises )

* Descontingaram devido a  problemas
farmiares (n= 1)
+  Descontinuaram devido a mocar looge (n=1)

+ Completaram o ECR (n=14)

Incluidos na anblise (n= 17)
Exchuidos da andlise (n=0)

Incluidos na andise (ne 18)
Excluidos da andlise (6=0)

Figura 2: Fluxograma demonstrativo do processo de selegao, alocag@o e andlise dos
participantes do estudo. Doenga de Parkinson (DP); estimulagao cerebral profunda (DBS ~
Deep Brain Stimulation); ensaio clinico controlado randomizado (ECR)

Fonte: Elaborada pelos autores.

CrnSelentine Saiide, |an. fracr, 2015 B R 0018
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Tabela 2: Dados de caracterizag@o dos grupos CN e

CL, apresentados em média e erro padrao (desfechos
escalares) e frequéncia absoluta (desfechos categéricos),
o os indices de significancia das comparagdes entre

Fagundan AQ), Conta BR, Mot tines FO

Deagrsumma), AS, Poyrd Tariaregn, LA

mento da doenga e o IMC. Dessa
forma, nao hé influéncia do grupo.
Para realizd-la utilizou-se a amos-

grupos no pré-teste tra total do estudo, assim propor-
Grupe CN - cionando um mator poder de andli-
me1n s P se. Ao se observarem as correlagoes
Wade (an08) B4431 1004 10714588 005 entre o estadiamento da DP pela
Sexo (femvrvno/mancuing) e 10 0038 escala H&Y e 0 IMC (p = -0,292 ¢ P
Tempo de dagnoslico da OP (meses) 6050+ 4574 5871, 408 0814 =013 ep=-0257ep =0187),ea
UPORS Il 1579+ 1404 2228+ 1681 0210 H&Y com o percentual da gordura
Hoehn & Yalv 1(n) 7 S corporal (p = -0,180 e p = 0,368, e p =
Hoshn ¢ Yabv 2 () 8 s 0217 0,140 e p = (,485), ndo se encontrou
T AN : . nenhuma correlagio significativa
Hoehe. ¢ Yah 4in) . 2 nos dados da amostra pré- e pos-
Fonte: Elaborada pelos autores treinamento, respectivamente,
No entanto, o protocolo de treinamento Discussao

proposto, tanto para CN quanto para CL, nio
foi eficaz para mudangas significativas na mas-
sa corporal (p = 0,808), no IMC (p = 0,392), no
MMII (p = 0,309), nas massas magra (p = 0,834),
gorda (p = 0,721) e Gssea (p = 0,348), bem como
nos percentuais de gordura (p = 0,887), de massa
muscular (p = 0,361) e de massa Gssea (p = 0,348).

Objetivou-se, na analise da correlagao, ve-
rificar se existem associagdes entre o estadia-

O objetivo neste estudo foi analisar o per-
fil antropométrico e a composigao corporal de
pessoas com DP, antes e apds seis semanas de
treinamento de CN e CL, e verificar a existéncia
de associagio entre o estadiamento da DP com o
IMC e o percentual de gordura dos participan-
tes. A hip6tese aqui proposta nao foi confirma-
da, pois, embora o protocolo de treinamento de

Tabela 3: Desfechos relacionados a antropometria dos pacientes com DP dos grupos CN e CL
no pré- e no pés-treinamento. Dados apresentados em média e erro-padrdo

Grupo Caminhada Néedica Grupo Caminhada Livre
Pré-Trelnamento Pds-Trelnamento Pré-Treinamento Pés-Treinamento
Masse Corporal (kg) 81,46 (4,20) 82,17 (4,42) 66,66 (3,09)* 65,68 (3,62)*
MC (Iulm') 28,53 (1,30) 28,65 (1,34) 25,92 (1.01) 25,49 (1,20)
Relagho Cintura/Quadril 0,94 (0,02) 0,95 (0,02) 0,91 (0,02) 0.89 (0,02)%»
MMII (mm) 27,41 (2,97) 27,71 (2,73) 36,00 (4,07) 34,15 (4,06)
MMSS (mm) 123,87 (9,15) 117,00 (9,09)# 103,67 (6,93) 98,85 (6,740
Somatério Dobras Cutineas 151,28 (11,39) 144,71 (10,77)# 139,67 (9,94) 133,04 (9.69)#
Massa Magra (kg) 63,43 (2,88) 64,19 (3,01) 51,02 (2.14)* S0.87 (3.39)*
Massa Gorda (kg) 18,02 (2,06) 17,99 (2.26) 15,64 (2,09) 14,81 (1,.79)
Massa Ossea (kg) 16,98 (4,03) 17,02 (4,09) 14,94 (3,75) 14,95 (3.75)
NGordura 21,62 (1,64) 21,27 (1.84) 22,74 (2.41) 22,58 (2.52)
MMassas Muscular 37,59 (1,70) 37,78 (1,97) 38,49 (2.54) 35.26 (2.10)
%Massa Ossea 20,99 (4,84) 20,73 (4,59) 22,61 (5.69) 23,29 {5,99)

* indica haver diferenca significativa entre os grupos no mesmo tempo. # indica haver diferenca significativa do peé para
0 pés-treinamento no mesmo grupo.

Fonte: Elaborada pelos autores,
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Tabela 2: Dados de caracterizago dos grupos CN e

CL, apresentados em média e erro padrdo (desfechos
escalares) e frequéncia absoluta (desfechos categéricos),
o os Indices de significancia das comparagdes entre

1 BR, Mostines PO, Magnusaal, AS, Poyrd. Tartanegu, LA

mento da doenga e o IMC. Dessa
forma, ndo hé influéneia do grupo.
Para realizd-la utilizou-se a amos-

grupos no pré-teste tra total do estudo, assim propor-

P — cionando um matior poder de andli-
- sl pete p se. Ao se observarem as correlagoes
idade (anc) B2 1014 10712598 s entre o estadiamento da DP pela
Sexo (femnnoimascuino) o 10 opse  escala H&Y e o IMC (p = 0292 e p
Tempo de dagnéslico da OP (meses) 6050+ 4574 58714 408 08 =013l ep =-0257ep =0187),ea
UPORS Il 15704 1414 2328+ 1691 0210 H&Y com o percentual da gordura
Hoehn & Yahv 1 (n) 4 5 corporal (p = -0,180 e p = 0,368; e p =
PR £ty =99 $ ’ 02 ~0,140 e p = ,485), ndo se encontrou
PHEh o' a0 : - nenhuma correlagio significativa
Hoemetandln) : 2 nos dados da amostra pré- e pos-
Fonte: Elaborada pelos autores treinamento, respectivamente,

No entanto, o protocolo de treinamento
proposto, tanto para CN quanto para CL, nao
foi eficaz para mudangas significativas na mas-
sa corporal (p = 0,808), no IMC (p = 0,392), no
MMII (p = 0,309), nas massas magra (p = (,834),
gorda (p = 0,721) e Gssea (p = 0,348), bem como
nos percentuais de gordura (p = 0,887), de massa
muscular (p = 0,361) e de massa Gssea (p = 0,348).

Objetivou-se, na andlise da correlagio, ve-
rificar se existem associagbes entre o estadia-

Discussdo

O objetivo neste estudo foi analisar o per-
fil antropométrico e a composigao corporal de
pessoas com DP, antes e apds seis semanas de
treinamento de CN e CL, e verificar a existéncia
de associagio entre o estadiamento da DP com o
IMC e o percentual de gordura dos participan-
tes. A hipGtese aqui proposta nao foi confirma-
da, pois, embora o protocolo de treinamento de

Tabela 3: Desfechos relacionados a antropometria dos pacientes com DP dos grupos CN ¢ CL
no pré- e no pés-treinamento. Dados apresentados em média e erro-padrdo

Grupo Caminbada Néedica Grupo Caminhada Livre
Pré-Trelnamento Pés-Trelnamento Pré-Treinamento Pés-Treinamento
Masse Corporal (kg) 81,46 (4,20) 82,17 (4,42) 66,66 (3,03)* 65,68 (3,62)*
IMC (Wm’) 28,53 (1,30) 28,65 (1,34) 25,92 (1.01) 25,49 (1,20)
Relagho Cintura/Quadril 0,94 (0,02) 0,95 (0,02) 0,91 (0,02) 0.89 (0,02)*»
MMII (mm) 27,41 (2,97) 27,711 (2,73) 36,00 (4,07) 34,15 (4,06)
MMSS (mm) 123,87 (9,15) 117,00 (9,09)0 103,67 (6,93) 98,85 (6, 74)0
Somatério Dobras Cutineas 151,28 (11,39) 144,71 (10,77)# 139,67 (9,94) 133,04 (9,69)0
Massa Magra (kg) 63,43 (2,88) 64,19 (3,01) 51,02 (2.14)* S0.87 (3.39)*
Massa Gorda (kg) 18,02 (2,06) 17,99 (2,26) 15,64 (2,09) 14,81 (1,L.79)
Massa Ossea (kg) 16,98 (4,03) 17,02 (4,03) 14,94 (3,75) 14,95 (3,75)
NGordura 21,62 (1,64) 21,27 (1.84) 22,74 (2,41) 22,58 (2.52)
SMassa Muscular 37,59 (1,70) 37,78 (1,97) 38,49 (2.54) 35,26 (2.10)
%Massa Ossea 20,99 (4,84) 20,73 (4,59) 2%61 {5,69) 23,29 {5,99)

* indica haver diferenca significativa entre os grupos no mesmo tempo. ¥ indica haver diferenca significativa do peé para
0 pds-treinamento no mesmo grupo.

Fonte: Elaborada pelos autoras,
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CN tenha melhorado o quadro de composigio
corporal, estas mudancas foram semelhantes as
do grupoe CL,

Os principais achados neste trabalho fo-
ram: (1) melhora efetiva no somatdrio de dobras
cutineas e membros superiores para ambos os
grupos; (2) a massa corporal @ a massa magra
nio s¢ modificaram apos o periodo de treina-
mento de CN e CL. Coletivamente estes achados
confirmam uma adaptagio positiva nos valo-
ros relacionados & quantidade de gordura cor-
poral, a0 mesmo tempo em que ndo indicaram
redugbes de massa corporal durante o periodo.
Tendo em consideragio que a massa corporal &
reduzida nessas pessoas™4, & possivel afirmar
que, em um programa de curta duragio (seis se-
manas) de caminhada, podem-se obter ganhos
de composigio corporal sem o risco de redugio
de massa corporal. Estes achados também con-
firmam os encontrados em investigagoes ante-
riores as quals demonstram que a CN é uma
fereamenta il no combate & DI devido aos re-
sultados positives na funcionalidade e na mo-
bilidade®, bem como em sintomas depressivos
o qualidade de vida. Além disso, a CN mostrou
resultados melhores do que a CL na mobilida-
de funcional e autonomia™ Em virtude dessas
adaptagdes conhecidas, esperava-se que o perfil
de composigio corporal fosse mais modificado
na CN, o que nlio foi confirmado.

Na composicho corporal do individuo com
DF, a varidvel massa magra pode apresentar atro-
fia por desuso ou descondicionamento Ffisico, em
decorriéncia das manifestagdes da doenga™, Tal
fato acaba por reduzir o potencial muscular, oca-
slonando movimentos descoordenados, quedas e
baixa adesio aos exercicios fisicos',

Em um estudo em que se comparou a com-
posigio corporal de idosos saudivels com sujeitos
com DF, a varidvel de massa magra apresentou
valores menores em relagio aos individuos sau-
diveis. Tais resultados foram atribuidos & atro-
fia por desuso ou descondicionamenio fisico™, O
priprio processo de envelhecimento jd causa re-
dugoes de fibras musculares do tipo LA, predis-

pondo A fraqueza e fadigh muscular, em indivi-
duos com DP essa redugio é mals significativa™,

Por sua vez, na pesquisa de Yilmaz et al.”,
com 73 portadores da DP, observa-se uma im-
portante redugio de massa magra em relagio
a0 grupo controle de 71 individuos. A massa
corporal total foi semelhante, indicando que a
sarcopenia, devido ao envelhecimento, pode ser
mais intensa em pessoas com DF. De modo inte-
ressante, 0 estudo aqui apresentado mostra que
o exercicio fisico aerdbico pode ser uma ferra-
menta Gt a fim de diminuir esies prejuizos.

Em relagio aos resultados das correlagbes
entre o estadiamento da DP pela escala H&Y
& o IMC, bem como a escala H&Y, com o % da
gordura corporal, ndo fol encontrada nenhuma
correlagdo significativa nos dados da amostra,
tanto no pré- quanto no pds-treinamento para
ambos os grupos. Provavelmenie, esses achados
podem ser explicados pelo baixo niimero de su-
jeitos com estadiamento mais avangados na es-
cala H&Y em ambos os grupos de treinamento.

Entretanto, os sintomas principals da DF,
como rigidez, bradicinesia e tremor, ¢ o fendme-
no do Freezing, podem acarretar limitagio funcio-
nal do Individuo, Com a progressio da doenga,
surgem alteragbes na postura o na marcha, o que
contribui mais intensamente para o afastamento
da pritica de atividades fisicas®. Além disso, o
risco de quedas também prejudica o desempenho
nos exercicios fisicos. Hm estigios leves, o risco
de queda do individuo com DP equipara-se ao de
queda de idosos sauddvels. No estdgio avangado,
no entanto, o aumento do risco de quedas estd re-
lacionado As alteragtes cognitivas™?,

Desta forma, o uso dos bastdes de CN pro-
porciona apoio o equilibrio, gerando seguranga
para a pritica da caminhada®. Assim, acredita-
se que a CN pode ser um modo de se exercitar
tio efetivo quanto o da CL para a populagio
com DF, pois, além de promover beneficios &
saide em geral, possibilita menor impacto nas
articulagtes dos membros inferiores com o uso
dos bastoes e pode ser uma forma segura de re-
alizar atividade fisica devido & malor estabilida-
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de de tronco™, tornando vidvel que individuos
portadores de DP a pratiquem sozinhos™.

Além disso, a CN gera maior gasto energé-
tico por exigir mais trabalho mecinico’ e maior
produgio de ativagdo muscular dos membros
superiores e abdominais, 0 que pode justificar
a mudanga nos valores de circunferéncias de
MMSS™ encontrados nos resultados do atual
estudo. Fstas alteragoes biomecanicas e neuro-
musculares da CN aliadas ao maior perimetro
de MMSS indicam que sdo possiveis adapta-
¢Oes de for¢a muscular com a pritica da CN.
Adicionalmente, observou-se que houve uma
maior redugiao (5,5%) do somatério das dobras
cutineas referentes aos membros superlores no
grupo CN, em comparagho ao grupo CL.

No entanto, o protocolo de treinamento pro-
POSto nesta pesquisa, tanto para CN quanto para
CL, ndo foi eficaz na promogio de mudangas sig-
nificativas na massa corporal, no IMC, nos MMII,
nas massas magra, gorda e 6ssea, bem como nos
percentuais de gordura, de massa muscular e
de massa Gssea da amostra. Esse resultado é di-
ferente do encontrado em um recente estudo de
Barbalho et al., em que se avaliaram os efeitos
de 12 semanas de treinamento de resisténcia (TR)
muscular sobre a forga, capacidade funcional e
composigio corporal de 15 sujeitos com DP. Os
autores concluiram que o TR realizado de forma
isolada foi capaz de gerar positivas mudangas na
composigio corporal e ganhos na forga e na fun-
cionalidade de pessoas com DP. Os resultados,
no atual estudo, podem ser explicados pelo curto
periodo de treinamento e que investigagoes com
um perfodo de treinamento de CN o CL superior
a sels semanas podem indicar modificagtes espe-
cificas na composigao corporal entre modelos de
treinamento de caminhada com e sem bastoes em
pessoas com DP.

Este estudo tem limitagoes que necessitam
ser discutidas, Os resultados aqui apresentados
devem ser limitados para intervengoes de até seis
semanas. Embora os achados atuais sejam inte-
ressantes, pela relativa curta duragho, estudos
com maior duragio sao necessdrios para verificar
as adaptagdes de composigio corporal em pessoas

ConSctontion Sadde, janfmay. 201EIS0NI05 1)

Souter HR, Mo tioven Y, Pagrssai, AS, Pay

com DP. Além disso, esta pesquisa niio apresenta
grupo controle, portanto os achados devem ser
analisados com cuidado. £ importante notar que,
devido a caracteristica neurodegenerativa do dis-
tirbio analisado, as diferengas encontradas po-
deriam ser intensificadas com a adigio do grupo
controle. Outra limitagdo é nao ter sido avaliado
0 gasto energético dos sujeitos durante as sessoes
de treinamento, bem como o nivel de atividade
fisica didrio. Tais informagoes poderiam ser agre-
gadas aos resultados, por esse motivo, sugere-se
que novas investigagoes sejam realizadas,

Conclusao

O programa de treinamento de CN e CL
promoveu melhora efetiva para ambos os gru-
pos nos parimetros de composigio corporal,
tais como relagio cintura/quadril, somatério de
dobras cutineas de membros superiores e infe-
riores e no somatdrio total. Assim, este estudo
indica que a CN é tao eficaz quanto a CL para a
composi¢ao corporal de pessoas com DP.
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CONSORT 2010 checklist of information to include when reporting a randomised trial*

Reported on page

Section/Topic Item No Checklist item No
Title and abstract
la Identification as a randomised trial in the title le3
1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see 3
CONSORT for abstracts)
Introduction
Background and 2a Scientific background and explanation of rationale 4
objectives 2b Specific objectives or hypotheses
Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons 89-95/4
Participants 4a Eligibility criteria for participants 5e6
4b Settings and locations where the data were collected 7
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they 6e7
were actually administered
Qutcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when 9
they were assessed
6b Any changes to trial outcomes after the trial commenced, with reasons
Sample size 7a How sample size was determined
7b When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:
Sequence 8a Method used to generate the random allocation sequence
generation 8b Type of randomisation; details of any restriction (such as blocking and block size)
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered

concealment

containers), describing any steps taken to conceal the sequence until interventions were assigned
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mechanism

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned 6
participants to interventions
Blinding 1lla If done, who was blinded after assignment to interventions (for example, participants, care providers, 6
those assessing outcomes) and how
11b If relevant, description of the similarity of interventions
Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes
12b Methods for additional analyses, such as subgroup analyses and adjusted analyses
Results
Participant flow (a 13a For each group, the numbers of participants who were randomly assigned, received intended treatment, 9
diagram is strongly and were analysed for the primary outcome
recommended) 13b For each group, losses and exclusions after randomisation, together with reasons 9
Recruitment 1l4a Dates defining the periods of recruitment and follow-up
14b Why the trial ended or was stopped NA
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 9
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis | 8 e 9
was by original assigned groups
Outcomes and 17a For each primary and secondary outcome, results for each group, and the estimated effect size and its
estimation precision (such as 95% confidence interval)
17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses,
distinguishing pre-specified from exploratory
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) | --
Discussion
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses | 12
Generalisability 21 Generalisability (external validity, applicability) of the trial findings
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant 10-12

evidence
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Other information

Registration 23 Registration number and name of trial registry
Protocol 24 Where the full trial protocol can be accessed, if available
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If
relevant, we also recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal

interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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Abstract

Introduction: There are few studies that investigated the effects of nordic (NW) and
free walking (FW) on the non-motor symptoms in Parkinson’s disease (PD). The aim
of this current randomized controlled trial in parallel was to compare the effects of a
9-week NW and FW training program on quality of life, cognitive function, and
depressive symptoms.

Methods: The sample consisted in 33 people with PD (1-4 Hoehn and Yahr)
allocated into two groups: NW (n = 16) and FW (n = 17). The variables analyze were
quality of life (WHOQOL-BREF and WHOQOL-OLD), cognitive function (MoCA),
depressive symptoms (GDS-15), and motor symptoms (UPDRS Ill).

Results: Significant improvements were found in overall (ES=0.91, P<.001) and
physical (ES=1.01, P=.037), psychological (ES=1.17, P=.019), social participation
(ES=1.13, P=.007) and intimacy (ES=2.01, P=.033) domains of QoL, as well in
cognitive function (ES=0.83, P=.046) and depressive symptoms (ES=1.68, P<.001)
for both groups. Only the NW group showed improvement in the autonomy domain
(ES=1.47, P<.001).

Conclusion: Individuals with PD have a similar enhancement on non-motor
symptoms after walking training with or without poles. However, the NW group
showed a greater improvement in autonomy domain strengthening the applied and

clinical potential of NW in patients with PD.

Keywords: Quality of Life, Cognitive Dysfunction, Depression, Parkinsonian

Disorders, Exercise Therapy.

1. Introduction
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Changes in the central nervous system resulting from Parkinson's disease
(PD) lead to the manifestation of non-motor symptoms, such as cognitive deficits and
increased depressive symptoms [1,2]. Clearly, the severity of non-motor and motor
symptoms is directly correlated to deficits in quality of life (QoL) [3,4].

In addition to drug therapy, exercise shown be an effective strategy for
treating depression and improving QoL in people with these clinical conditions [5,6].
In PD, compelling evidence suggests that exercise can improve non-motor symptoms
such as cognitive deficits, depression and apathy [7-9]. However, it is not clear
whether exercise can improve QoL.

Free walking (FW) is the standard physical activity recommended for this
population. However, Nordic walking (NW - walking using two sticks) has been
indicated especially due to its greater motor complexity (sustain and support sticks in
the ground) requiring the activation of other cortical regions such as the premotor
cortex [10,11]. It is proposed that, the higher complexity of neural circuitry involved in
the movement of the NW may contribute to promote an improve in the cognitive
deficits [7,12,13].

From a mechanistic standpoint, the enhanced cognitive function implies
mitigate not just movement disorders but also non-motor symptoms including
autonomic dysfunction, sleep disorders, and pain [4,5,14]. Although the positive
motor and clinical adaptation using the NW in patients with PD have been shown
[10,12,15,16], to the best of our knowledge, no data has yet been reported about
effects of NW training program in comparison to an FW training program on non-
motor symptoms and QoL of PD patients.

These training program can induce adaptations that might influence the
health-related QoL, because the non-motor symptoms have, collectively, a greater
impact on QoL than motor symptoms [17]. Our hypothesis is that the stimulation of
mechanoreceptors provoked by excitatory stimuli from using poles (NW) is positive
about cognition and QoL in PD leads to an increased improvement in QoL and non-
motor symptoms when compared to FW in people with PD. Thus, the aim of this
study was to compare the effects of a nine-week of NW and FW training on QoL,

cognitive function, depressive and motor symptoms in people with PD.

160



2. Methods

This is a randomized clinical trial in parallel, single-blinded (evaluator),
conducted according to the Consolidated Standards of Reporting Trials (CONSORT)
recommendations. No changes in methods after trial commencement were made.
The study was approved by the ethics committee of Hospital de Clinicas de Porto
Alegre (HCPA) (Clinics Hospital of Porto Alegre) (ref no. 24595713.4.0000.5327) and
was registered in ClinicalTrials.gov (clinical trial identifier: NCT03355521). Also,
fallow concordance with the 1964 Helsinki declaration and its later amendments. All
participants read and signed an informed consent term before starting their
participation in the study. All the participants were recruited from the Neurology
ambulatory of HCPA, in Porto Alegre, Rio Grande do Sul, Brazil. After the initial
contact by telephone, the patients were invited to participate in the study according to
eligibility criteria. The assessments and the training sessions were performed
between March 2013 to July 2014 at the Escola de Educacéo Fisica, Fisioterapia e
Danca (ESEFID) da Universidade Federal do Rio Grande do Sul (UFRGS) (Physical
Education, Physiotherapy and Dance School of the Federal University of Rio Grande
do Sul).

Eligibility criteria were: (1) present a clinical diagnosis of idiopathic of
according to Parkinson’s disease Society Brain Bank criteria by one neurologist; (2)
PD severity ranging between 1 and 4 on Hoehn and Yahr Scale (H&Y); (3) be in
current use of pharmacological treatment for PD; (4) aging 50 years or more; (5)
being sedentary; (6) has not passed in a recent surgery or Deep Brain Stimulation
(DBS); (7) and do not present any clinical condition that limits or contraindicate the
practice of exercise. The participants were informed about the procedures and
phases of the study and they signed an informed consent form.

Exclusion criteria were any surgical procedures in the last six months; several
cardiopathy, blood pressure non-controlled, myocardial infarct in the last 12 months
or to use cardiac pacemaker; stroke or others neurological diseases such as

dementia; acute pain or prostheses in the lower and upper limbs that make it
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impossible to walk. All the information was assessed by the HCPA online medical
record.

Following baseline testing, participants were randomly allocated into two
training groups: nordic walking (NW) and free walking (FW). Interventions were
conducted for both groups with two sessions per week, 35 minutes per day with the
progression up to 50 minutes total in the last training cycle, totaling 9 weeks, always
during the ON time of dopaminergic medication. Interventions were supervised by
physical education professionals or physiotherapists, who provided immediate
physical assistance when necessary during the training session.

2.1. Exercise training

The training program of both NW and the FW consisted of three parts: (1) joint
mobilization + warm-up with free three-minute walk in the self-selected speed; (2)
main part - specific training of the group; (3) cool-down. The NW group used NW
poles (Newfeel® - Decathlon, Nordic Walker, China).

The training was individually prescribed according to the maximum distance
performed (1-mile walking test adapted) for determining the volume of training and
with the heart rate for determining the intensity of training based on the mathematical
model of Tanaka [18]. We used a heart rate monitor, FT4 model (Polar Electro Oy,
Kempele, Finland) attached to the chest of the xiphoid process to control the
progression of intensity. The training cycles ranged from 60 to 80% of heart rate
reserve. Additionally, we used Borg ratio of perceived exertion (Borg RPE) for
training intensity control, which ranged between 13 and 17 of that range, and
matched the intensity of the heart rate. The total time of the sessions was determined
in accordance with the training cycles and every three sessions. The periodization
method is in detail in Monteiro et al. 2017.

In order to facilitate the learning process of the technique of the NW
movement, it was used in the rhythmic verbal command, "1,2,3,4". In addition,
patients were instructed to count this rate and to imagine the time in accordance with
the step frequency. For an ethical issue, it was proposed to the participants of the
FW that they could experience the NW after the 9-week FW intervention. Two videos

showing training examples are given in the Supplementary Material (S1 and S2).
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2.2. Outcomes

The main outcome of the present study was the QoL. Secondary outcomes
were the cognitive function, depressive symptoms, motor symptoms and severity of
the disease. Outcome measurements were performed at two different times (T1.:
initial evaluation before training and T2: evaluation after training). All the evaluations

were conducted in "ON" period of medication, up to 3 hours after drug intake.

2.3. Assessments

The QoL and non-motor symptoms (cognitive function, depressive symptoms)
were assessed with the following instruments: the questionnaire World Health
Organization Instrument for Quality of Life Assessment (WHOQOL-BREF domains:
physical, psychological, social relationships, environment, and general quality of life)
and (WHOQOL-OLD domains: sensory abilities, autonomy, ‘Past, Present and Future
Activities’, social participation, death and dying, intimacy, and general quality of life);
the Montreal Cognitive Assessment (MoCA), the Geriatric Depression Scale - 15
items (GDS-15). Motor symptoms and severity of PD were evaluated using Unified
Parkinson's disease rating scale-lll (UPDRS-IIl) and H&Y, respectively [4,19].
Anthropometric data were collected in both tests for the characterization of the
sample, such as body mass and height, measured with a scientific balance
(FILIZOLA, Sao Paulo, Brazil). Two assessors conducted the mass and height

assessments to avoid possible faults.

2.4. Statistical analysis

Data are presented, using mean and standard deviations or 95% confidence
interval (Cl 95%) for continuous measures. The baseline characteristics were
compared by using one-way analysis of variance (ANOVA). Intent-to-treat analyses
were carried for all outcomes using the Generalized Estimation Equation (GEE), as a
comparison between the groups (NW and FW) and times (T1 and T2). The

Bonferroni post-hoc was used to identify differences between the means for all
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variables. Variables with significant interactions were included in the model as
covariates. The domains of QoL were corrected by MoCA with P < 0.001 and by sex
with P > 0.05. Data were analyzed with statistical software Statistical Package for
Social Science (SPSS v.20.0, Chicago, USA).

2.5. Sample and Randomization

The sample size calculation showed that 30 patients would be sufficient (15 for
each group) for a power of 90% and a = 0.05) and a correlation coefficient of 0.9 for
the variables based on the standard deviations and the differences between the
means of a study with QoL outcomes [17]. Considering the possible withdrawals, the
sample size was increased to 34 patients (n = 34). The patients who agreed to
participate in the protocol were assigned a number and randomly allocated into one

of the two groups using simple method to randomize by software online

(www.randomizaton.com). Allocation was concealed using sequentially numbered
and sealed opaque envelopes opened only each participant was admitted to the
study. An independent assessor held the implementation and the sequence of

randomization, with allocation index of 1:1.

3. Results

The flowchart detailing the steps of participant selection is shown in Figure 1.
Baseline demographic, anthropometric and clinical characteristics of the sample, as
well as all outcome variables, are described in Table 1. Approximately 82% of NW
group participants and 75% of FW group participants had comparatively mild PD,
modified Hoehn and Yahr stage 1 to 2.5. Whereas 18% in the stage 3 and 25% in the
stage 4 that represents moderate to severe disease. The 33 participants (13 women
and 20 men) had a mean age of 72 + 8.5 years. The NW group was taller and
heavier than the FW group. The cognitive impairment assessed by MoCA shows a
worsen result for NW in comparison to FW at baseline, but these values indicate that

the both groups initially had a mild cognitive impairment.
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*** Ejgure 1 insert near here ***

*** Table 1 insert near here ***

The program adherence was high (total of completers NW = 14; 87.5%; and
FW = 15, 88.2%). All patients who completed the intervention had 100% class

attendance, demonstrating adherence to training.

*** Table 2 insert near here ***

Significant time effects were found for social participation (P=0.007) and
intimacy (P=0.033) domains, with interactions between time*group occurred only for
the domains autonomy, past activities/present/future and death and dying (P=0.05).
The Bonferroni post-hoc test for interaction time*group shows an improvement for the
NW group in the field of autonomy after the training protocol in which increased
values (P < 0.001). The same pattern occurred for the intimacy domain, adjusted by
gender (P = 0.013), the NW group increased significantly (P = 0.001).

A significant time effect was found for the physical and psychological domains
(P < 0.05) of the WHOQOL-Bref. No significant time*group interactions, however,
were found. The post-hoc test revealed improvements at the physical domain in the
NW (P = 0.006) and in the FW groups (P = 0.004). The detailed results for QoL can
be seen at table 2. A significant time effect was found for cognition (P = 0.046) and
depressive symptoms (P <0.001). The NW group showed higher values for MoCA
and lower scores for GDS-15, compared to FW group. Detailed results of cognitive

assessments and depressive symptoms can be seen in Table 4.

*** Table 3 insert near here ***

165



4. Discussion

The present study showed that NW and FW improved the QoL, cognition and
depressive symptoms of people with PD. These findings corroborate with previous
studies showing the beneficial effects of aerobic training for different purposes in
people with PD (Fritz et al., 2011; Fujita et al., 2018; Reuter et al., 2011). The QoL is
an integrative evaluation of wellness and very related to the general health. We
observed significant effects of exercise in cognitive function, depressive symptoms
and for all domains of QoL. The literature reports that aerobic training is effective for
improving cognitive function [21], depressive symptoms [6]. Clinically, an
improvement on cognitive function implies mitigation of the deleterious motor effects
and non-motor symptoms, since the execution of movements to perform the daily life
activities requires cognition, especially executive function and attention [22,23].
Physiologically, in addition to dopaminergic alterations, changes in serotonin,
cholinergic and noradrenergic neurotransmitters are found and are directly related to
cognitive and behavioral impairments [8]. Maybe our results can be explicated for
these factors.

Our results have demonstrated that NW promoted greater benefits on
autonomy domain compared to FW. This can be potentially explained by the
adjustments necessary for the control of gait related to the central pattern generator.
According to this model, other cortical adjustments are needed due to the greater
complexity of the technical task related to the NW (sustain and support poles in the
ground). Probably the neural circuitry from other brain regions, such as the premotor
cortex may have contributed to these findings.

In previous studies of our research group, we have found improvements of
functional mobility and balance and, in the present study, the autonomy was
enhanced using poles in comparison to FW. These findings are important and,
collectively, indicate and reinforce the benefit of NW as a particularly powerful
method of physical activity and therapy.

The importance of exercise programs with progressively increasing intensity
was also evidenced by the present findings, for tough groups. Furthermore, our
findings are in line with previous results in other disorders as fibromyalgia. Exercise

at high intensity (between 60 and 80% of the maximal heart rate) in PD patients

166



appear to be necessary to elicit an endogenous increase of neurotrophic factors such
as brain-derived neurotrophic factor (BDNF), glial derived neurotrophic factor a
(GDNF), insulin-like growth factor - 3 (IGF3) and neurotransmitters such as dopamine
and serotonin. These markers are some of the potential mechanisms for the
improvement of autonomy domain in PD.

To the best of our knowledge, the present study is the first to provide
information related to the effects of NW in comparison to FW on depressive
symptoms and quality of life in patients with Parkinson’s disease. However, the
current study is not without limitations. First, the sample size was relatively small, and
we were unable to stratify randomization by gender, age, time and stage of PD.
Although there were no statistically significant differences between the NW and FW
groups for these variables, they may have affected the results of cognitive function
and QoL as the patients had different values between the groups at baseline. These
differences, however, were mitigated by adjusting the GEE models for age and sex.
Second, there was no control group, so we were not able to assess whether the
gains were related to the intervention or were related simply to the participation in the
study, in terms of social participation, e.g., Hawthorne Effect. On the other hand,
using the present design, we managed to explore the differences between a widely
used training method (FW) and a new method (NW). Further research is required to
determine the extent to which manipulating the training load, as such the training
volume or weekly frequency aiming to reduce depressive symptoms and increase the
patients' quality of life, as a fundamental aspect of the treatment.

In conclusion, the present study showed significant effects of both NW and FW
on QoL and non-motor symptoms as such as cognitive function, and depressive
symptoms. In addition, it was observed significant beneficial effects for both groups,
indicating that NW is as effective as FW and the periodicity of the present training
study, it was useful for improvement of functionality of patients with PD. Interestingly,
the NW group’ autonomy and intimacy were improved in further extension than in the

FW group, strengthening the applied and clinical potential of NW in patients with PD.
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Video legend

S1 - Individual with Parkinson’s Disease performing free walking.

S2 - Individual with Parkinson’s Disease performing nordic walking.

Figure 1. Flowchart of selection process and inclusion of volunteers based on the
CONSORT guidelines.

Enrollment Arzessed for eligibility (n=75)

Excuded {u=43)

= Mot meeting incduson crtena (n=20)
= Declined to participate (u=16)

= Dfher reasons (=)

Randomized {n = 33)

Allocation
Allocated fo NW gronp (n=16) | Allocated to FW group (n=1T)
Follow-np |
= Received allocated intervention (p=14) = Reozived allocated intervention (n=17)
= Dnd oot receive allocated infervention = Did not receive allocated intervention
{familiar problems) (=1} (m=1)
Discottisned ntervent] o - Discontinued intervention (Familias
(professional reasons) {n—1) problems, lived away) (n=2)
= Completing the intervention (m=14) - Completing the interventicn (m=14)
l A alysis l
Analyzed (n=14) Analyzed (m=15)

Note: Nordic Walking (NW); Free Walking (FW).
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Table 1. Variables of sample characterization for the nordic and free walking groups in

baseline.
NW group FW group
Variable P value
(n=16) (n=17)
Age (years) 64.9+10.2 705+58 0.062
Body mass (kg) 79.0+15.1 68.9+ 119 0.041
Women, n (%) 3(18) 10 (58) 0.757
Stature (m) 16+0.0 15+01 0.049
Body Mass Index (kg/m?) 285+4.2 274+58 0.556
Fat percentage (%) 21 .42+5.7 2413+9.3 0.367
Length of lower limb (m) 0.88+0.0 0.85+0.0 0.087
Time of clinical diagnostics of PD (years) 55+3.3 5.09+4.1 0.757
UPDRSIII 1500+3.2 2319+ 39 0.128
Hoehn & Yahr (scaleof 1a4) 15+£0.5 20+10 0.123
MoCA (score de 0 a30) 16.67+ 14 2196+1.1 0.004
Berg Balance Scae 5119+12 4744+ 25 0.988
Clinica Symptoms D=7,E=9 D=9,E=7 NA
Affected leg 9 6 NA
Instability (change of balance) 7 7 NA
Tremor 6 8 NA
Postural changes 14 6 NA
Rigidity 4 11 NA
Bradykinesia 4 0 NA
Dyskinesia 3 2 NA
Freezing 5 5 NA
Historic of fals
Drugs (Dosages) 250+ 0.0 181.89 + 46.81 NA
Levodopa + Carbidopa 161+ 53.21 250 + 108.40 NA
Prolopa 150+ 93.24 200+ 0.0 NA
Sifrol - 400+ 0.0 NA
Biperideno - 175+ 75.00 NA
Benserazida - 150. £ 00 NA
Selegina

Note: " Statistical significance at P<0.05; NW (Nordic Walking); PD (Parkinson’s disease);

UPDRS Il (Unified Parkinson’s Disease Rating Scale); MoCA (Montreal Cognitive

Assessment).
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Table 2. Means and 95% confidence interval to WHOQOL OLD and WHOQOL BREF for Nordic and Free Walking.

T1 T2 P value
Domains of QoL Intervention Mean (Cl 95%) Mean (Cl 95%) Group Time Time*Group

FW 53.97 (43.86; 56.13) 55.76 (55.73; 71.20) < ) 0.989

QoL general NW 67.89 (59:62; 72.78) 69.71 (71.67; 82.25:82.50) 0001 0.233

Sensory ability FW 56.36 (48.39; 64.32) 59.16 (52.68; 65.63) 0_001* 0.982 0.536
NW 69.25 (62.26; 76.23) 66.64 (58.97; 74.32)
NW 64.38 (58.32; 70.44) 75.32 (68.76; 81.88)

Past-activities/present/ FW 69.46 (63.38; 71; 69) 63.41 (53.76; 72.78) 0.025 0.091 0.045

future NW 71.18 (68.84; 73.26) 72.74 (69.53; 78.64)

Social participation FW 50.53 (44.26; 56.80) 57.38 (53.06; 61.70) <0.001 0.007 0.934
NwW 61.63 (56.35; 66.92) 68.92 (63.52; 74.33)

Death and dying FW 47.34 (40.48; 54.21) 52.00 (43.78; 60.22) 0.039 0.325 0.047
NW 65.94 (57.15; 74.55) 52.41 (41.02; 63.08)

Intimacy FW 48.57 (42.71; 54.43) 52.61 (45.65; 59.58) <0.001 0033 0.544
NW 76.20 (69.50; 82.90) 83.50 (75.81; 91.18)

QoL general FW 50.06 (43.16; 56.97) 63.70 (55.73; 71.67) 0002 <0.001 0.629
NW 66.30 (59.81; 72.79) 76.88 (71.25; 82.50)

Physical FW 51.63 (46.69; 56.57) 54.80 (49.04; 60.56) 0.003 0037 0.453
NW 60.36 (54.43; 66.28) 67.23 (61.34; 73.11)

Psychological FW 57.53 (51.88; 63.19) 58.65 (54.22; 63.09) 0.006 0019 0.093
NW 67.65 (61.16; 74;14) 75.02 (66.58; 83.47)

Environmental FW 60.26 (54.71; 65.80) 61.81 (57.74; 65.89) 0.025* 0.091 0.313
NW 65.71 (60.32; 69.96) 71.39 (65.76; 77.03)

Social relationship FW 58.28 (52.75; 63.82) 59.72 (55.44; 63.99) <0.001* 0.216 0.433
NW 65.63 (61.11; 70.16) 72.05 (66.90; 77.19)
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Note:" Statistical significance at P<0.05; WHOQOL (World Health Organization Instrument for Quality of Life Assessment); QoL (Quality of Life);
T1 (initial evaluation before training); T2 (evaluation after training); FW (Free Walking); NW (Nordic Walking). The domains of social
participation and intimacy were corrected by sex (P=0.05 and P=0.013, respectively); the others domains of QoL were corrected by MoCA with
P<0.001 and by sex with P<0.05.
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Table 3. Means and 95% confidence interval to severity of disease, motor and no motor symptoms

for Nordic and free walking

T1 T2 P value
Variable Intervention Mean (Cl 95%) Mean (Cl 95%) Group Time Time*Group
MoCA FW 16.00 (12.94; 19.06) 17.29 (13.43; 21.14) 0.004* 0.046* 0.784

NW 21.00 (18.20; 23.80)  22.43 (19.60; 25.25)

GDS- 15 FW 4.64 (3.72; 5.56) 3.47 (2.66; 4.28) 0014 <0001 0.583
NW 2.82 (1.66; 3.98) 1.28 (0.02; 2.55)

UPDRS Il FW 23.19 17.43 0128 <9001 0.352
NW 15.10 11.64

Note: “ Statistical significance at P<0.05; T1 (initial evaluation before training); T2 (evaluation after training); GDS-15
(Geriatric Depression Scale — 15 items); FW (Free Walking); NW (Nordic Walking). The depressive symptoms were
corrected by MoCA (P<0.001) and by sex (P<0.05).
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7. CONSIDERACOES FINAIS

A presente Tese objetivou investigar os aspectos fisiomecanicos da
locomocdo e apresentar insights sobre o treinamento de caminhada noérdica e a
mecanica do sprint em pessoas com a DP. Os achados do artigo 1 permitem concluir
gue a caminhada nérdica melhorou parametros funcionais e mobilidade de
caminhada, demonstrando que a caminhada nérdica é tdo efetiva quanto a
caminhada livre, incluindo beneficios para a caminhada livre na mobilidade funcional
de pessoas com DP. Estes resultados mostram que o protocolo de treinamento foi
eficiente para as duas modalidades. E, portanto, podem ser utilizadas como uma
alternativa terapéutica de variagdo da reabilitacdo e treinamento locomotor nesta
populagéo.

O artigo 2 investigou os efeitos de um protocolo de alta-intensidade de
treinamento entre duas modalidades de caminhada sobre os aspectos cinematicos e
de ativagdo muscular dos membros inferiores durante a marcha em esteira em
diferentes velocidades. Os resultados sugerem que as duas modalidades de
caminhada, isto €, com e sem o0 uso de bastdes, promovem adaptaces
neuromusculares que repercutem nos parametros mecanicos e espaco-temporais da
marcha, na velocidade da marcha e na capacidade de andar a maior distancia.
Desta forma, os programas de treinamento de alta intensidade caminhada nérdica e
caminhada livre do presente estudo sdo estratégias de intervencdo Uteis para
melhorar a marcha dos sujeitos com leve a grave DP.

Os principais insights do artigo 3 sao que o exercicio do sprint é viavel, seguro
e eficaz para pessoas com DP em estagios leves a moderado. Além disso, avaliou a
capacidade méxima dos membros inferiores produzirem forca, poténcia e
velocidade. E conclui que pessoas com DP em estagios de leve a moderado,
apresentam diferencas entre qualidades fisicas e efetividade mecanica quando
comparados a idosos saudaveis. Entretanto, essas diferencas ndo repercutem no
desempenho do sprint. Além disso, o0 RF e Drr sdo importantes determinantes da
performance do sprint de pessoas com DP. Enquanto a aplicacdo de forca contra o
solo no sentido horizontal explica 75% da variacdo na performance do sprint em

idosos saudaveis. Adicionalmente, o desempenho e as respostas mecanicas
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observadas foram consistentemente menores ou dentro da faixa de valores
encontrados em atletas masteres treinados.

No estudo 4 concluimos que a relagao cintura/quadril reduziu para o CL, e 0
somatorio total das dobras cuténeas reduziu ap0s o periodo de treinamento, sem
diferenca entre os grupos. Além disso, ambas as formas de treinamento de
caminhada promoveram uma manutencdo na massa corporal, IMC, nas massas
magra, gorda e éssea, bem como nos percentuais de gordura. Desta forma, o
treinamento promoveu melhora antropométrica efetiva para ambos os grupos para
algumas variaveis. Entretanto, o periodo curto de treinamento de seis semanas de
CL e CN nao modificou a composicao corporal de pessoas com DP.

Por fim, os insights do estudo 5 foram que tanto o treinamento de CN quanto
o treinamento de CL promoveram melhoras significativas para a fungdo cognitiva,
sintomas depressivos, qualidade de vidas e sintomas motores de pessoas com DP,
sem diferencas entre os grupos. Portanto, ambos os treinamentos podem melhorar
0s sintomas nao-motores e motores de pessoas com DP.

Como propostas de estudos e perspectivas futuras, sugerimos: i) um estudo
com a avaliacdo ecolégica da CN no solo; i) um estudo comparativo com uma
avaliacdo do mecanismo pendular da CN em esteira e solo; iii) Ensaios Clinicos
Randomizados (ECR) que avaliem o gasto energético da caminhada nordica em
pessoas com DP; iv) Um estudo com o uso do sprint como progressdo de
intensidade em treinos de CL e CN para pessoas com DP; v) avaliar mais a fundo as
questdes cognitivas do aprendizado motor e como o0s sujeitos lidam ("cope") com
guestBes de atencdo/automatismo apos a aprendizagem do sprint; e por fim, vi) ECR
gue avaliem os efeitos do sprint em variaveis clinicas em mecéanicas em pessoas
com DP.

Este Tese traz insights encorajadores sobre a viabilidade e beneficios
potenciais do uso da caminhada nérdica e caminhada livre de moderada a alta
intensidade para pessoas em estagios avancados da DP. E de forma inovadora,
apresenta o0 exercicio de sprint como uma possibilidade terapéutica para o
treinamento funcional e reabilitacdo Fisiomecanica da locomocdo de pessoas em

estagios leves a moderados da DP e idosos saudaveis.
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GLOSSARIO

Acinesia: definida como a auséncia total ou parcial de movimento.

Bradicinesia: caracterizado pela lentiddo de respostas fisicas e psiquicas

decorrentes da Doenca de Parkinson.

Alta-Intensidade: no presente estudo serd considerado o treinamento de
caminhada nordica e caminhada livre em progressao periodizado entre 60% da
FC até 80% da FC maxima, conforme a literatura utilizada (ALBERTS et al.,
2011; FIORELLI et al., 2019; LANDERES et al., 2019).

Atividade Eletromiografica — EMG: estudo da fungdo muscular através da
analise dos sinais elétricos musculares. A EMG é utilizada tradicionalmente na
analise de movimentos quando se deseja conhecer e entender os mecanismos
gue o SNC utiliza para execugcdo de uma dada tarefa (BASMAJIAN e LUCA,
1985).

Caminhada livre - CL: € uma maneira de percorrer uma distancia por um longo
periodo de tempo, com uma baixa intensidade. A mesma baseia-se em forcas
externas que atuam sobre o corpo e ocasionam um deslocamento a frente do
centro de massa corporal (GARD et al., 2004; SAIBENE e MINETTI, 2003).

Caminhada Nordica — Nordic Walking (CN): refere-se a locomocéo terrestre
com o uso de dois bastdes apropriados durante a caminhada.

Cinemaética: andlise da posicdo e orientacdo dos segmentos corporais em
relacdo ao tempo, capturados por cameras de imagens conectadas a um
computador, durante a locomocdo de adultos com DP em diferentes

velocidades.

Comprimento da Passada — CP: corresponde a distancia entre o contato de
um pé no solo e a finalizacdo do mesmo pé no momento subsequente (PEYRE-
TARTARUGA, 2008).
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Discinesia: refere-se como um distirbio do movimento caracterizado pelo

aumento da atividade motora.

Estabilidade Dinamica: Definida como a variabilidade da Frequéncia e
Comprimento da Passada (FC e CP, respectivamente) e pode ser medida
através do Coeficiente de Variacdo (COV), quanto menor o nimero do COV,
maior sera a estabilidade (BEAUCHET, 2009; OLIVEIRA, et al., 2013).

Fisiomecanica: Definida como uma andlise integrativa de parametros
biomecanicos, mais especificamente cinematicos, associados com parametros
energéticos que explicam a otimizacdo do trabalho mecénico e do mecanismo
pendular de caminhada (PEYRE-TARTARUGA e COERTJENS, 2018).

Freezing: definida como um episédio de marcada reducdo ou auséncia de
progressao a frente, na tentativa da caminhada, com sensacao de congelamento

dos pés com o solo.

Frequéncia da Passada — FP: corresponde ao maior nimero de passos ha
unidade de tempo (CAVAGNA et al., 1988).

indice de Reabilitacdo — IR: método que permite determinar o quanto afastado
esta a VAS da Vstima (FIGUEIREDO et al., 2013).

Mobilidade Funcional: refere-se a capacidade de manter-se em um estado de
equilibio dinamico, que engloba o TUG, a VAS, e o IR.

Péndulo Invertido: Mecanismo minimizador de energia da caminhada. Neste
modelo, a energia potencial (EP) e cinética (EK) do centro de massa corporal
(CM) estdo em posicdo de fases, durante a marcha. Quando uma energia
aumenta, a outra diminui, este processo € denominado de reconversao de
energia (CAVAGNA e KANEKO, 1977).

Tempo de Contato — TC: Tempo em que 0 pé permanece em contato com o
solo. Ha dois momentos de apoio simples, com um unico pé€, ou duplo-apoio,
com os dois pés (SPIRDUSO, 2005).

Tempo de Balan¢o — TB: Tempo que corresponde a0 momento em que 0 pé

desprega do solo e é levado a frente, até fazer o préximo contato com o solo
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novamente (Touch Down - td), ou seja, representa o movimento do segmento
guando nao esta em contato com o solo (ANDERSSON; GRILLNER, 1983).

Touch Down - td: representa o primeiro contato do pé com o solo.
Take off: representa o Gltimo contato do pé com o solo.

Velocidade autosselecionada (VAS): refere-se a velocidades preferida,

confortavel, a usual do dia-a-dia.

Velocidade 6tima - Vsima: € considerada como a velocidade de caminhada na
qual acontece o menor dispéndio energético da locomocdo (SAIBENE e
MINETTI, 2003).
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Participation in Congresses and courses:
- International Symposium Strength Training, December 2017, Madrid — Spain,

(https://www.simposiodefuerza.es/ );

- Certification in “Original Nordic Walking Trainer License”, April 2017, Alicante —
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- Oral presentation at: European Congress of Sport Science, July 2018, Dublin -

Ireland, http://ecss-congress.eu/2018/18/index.php)

- 8" World Congress of Biomechanics in Dublin, Ireland, 8 — 12 July 2018
(http://wcb2018.com/)

- Poster presentation: "O ESTADIAMENTO MOTOR INFLUENCIA NA MECANICA
DO SPRINT DE PESSOAS COM DP?" at V Congresso Brasileiro de Fisioterapia
Neurofuncional, October 2018, Florian6polis — Brazil (https://www.cobrafin.com.br/ );

- Poster presentation: "CORRELAC}AO ENTRE A IDADE DE IDOSOS COM
VARIAVEIS MECANICAS NO SPRINT" with Highlight Award in the postgraduate
modality, at XIV Seminério Internacional sobre Atividades Fisicas para a Terceira
Idade, November 2018, UFRGS, Porto Alegre, Brazil (https://www.ufrgs.br/siafti2018/

).

- SAUTE et al., 2018. NATURAL HISTORY OF MOVEMENT ABNORMALITIES ON
HEREDITARY SPASTIC PARAPLEGIA: VALIDATION OF GAIT QUANTITATIVE
INSTRUMENTS. Apresentado, na modalidade de Pdster Impresso, no evento XXVIII

Congresso Brasileiro de Neurologia ocorrido de 11 a 14 de outubro de.
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10. ANEXOS

ANEXO 1

Aprovacao comité de ética — Plataforma Brasil (ECR)

& UNIVERSIDADE FEDERAL DO
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O O AaArMROE DO SUL

PARECER CONSUBSTANCIADO DO CEP
Elaborado pela Instituicio Coparticipante

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: EFEITOS DA CAMINHADA NORDICA EM ADULTOS COM DOENCA DE PARKINSON
Pesquisador: Carlos Roberio de Mello Rieder

Area Temidtica:

Versdo: 3

CAAE: 24595713.4.3001.5347

Instituicio Proponente: Hospital de Clinicas de Porto Alegre

Patrocinador Princlpal: Financlamento Proprio

DADOS DO PARECER

Ndimero do Parecer: 640.822
Data da Relatoria: 20/03/2014

Apresentacio do Projeto:

Analisar @ comparar os efeitos agudos & crdnicos de um programa de intervencao de caminhada nérdica &
de caminhada livre &m sujeitos com DP

sobre a funcionalidade, parimetros da estabilidade dinamica, cinematica e atividade eletromiografica em
diferentes velocidades em esteira

engométrica.

Objetivo da Pesquisa:

Objetivo Primario:

Analizar & comparar os efeitos agudos e crinicos de um programa de intervencio de caminhada nérdica e
de caminhada livre em sufeitos com DP sobre a funcionalidade, parametros da estabilidade
dinAmica.cinematica e atividade eletromiografica em diferentes velocidades em esteira ergomiétrica.
Especificos:

- Determinar as variavels:

- Cinemdticas: comprimenio da passada. frequéncia de passada, tempo de contato, tempo de balanco, a
velocidade de progressao, amplitude angular total do ronco, quadril, joelho e tornozelo, estabilidade
dindmica, a coordenacio intra e Intermembros;

- Estabilidade Din&mica: comprimento da passada, frequéncia de passada, tempo de contato,
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tempo de balango:

= Neuromusculares: a amplitude do sinal EMG do Vasto Lateral, Gastrocnémio Medial, Tiblal Anterior &
Biceps Femoral,

- Funcionals: através das Escalas UPDRS (Parte |ll ; Motora), Hoehn & Yahr, Borg , Berg, MOCA, e Tempo
do Teste Timed UP Ga (TUG):

- Qualidade de Vida: através do instrumento WHOQOL-OLD;

-Sintomas Depressives: através da Escala de Depressao Geriatrica;

As varidvels serdo determinadas durante caminhada em trés velocidades (1km.h-1 abaixo da velocidade
auto-salecionada, velocidade auto-selecionada e 1 km.h-1 acima da velocidade auto-selecionada) antes do
treinamento, apds o perlodo de familiarizacao e apds as 12 sessdes de treinamento para verificar o efeito
crinico da caminhada e da caminhada ndrdica.

Apds determinar o2 pardmetros mencionados anteriormente serfo comparadas as seguintes varidvels:

- Comparar o comprimento da passada, frequéncia de passada, tempo de contato, tempo de balanco, a
velocidade de progressao, amplitude angular total do quadril, joetho, tornozelo e tronco, estabilidade
dindmica, a coordenagio intra e intermembros, amplitude do sinal EMG do Vasto Lateral, Gastrocnémio
Medial, Tibial Anterior & Blceps Femoral, entre os grupos experimentais (grupo caminhada livre & grupo
caminhada nérdica) antes & apds as 12 sesstes de caminhada livre @ caminhada nérdica durante
caminhada em trés velocidades (1km.h-1 abaixo da velocidade auto-selecionada, velocidade
autoselecionada ¢ 1 km.h-1 acima da velocidade auto-selecionada).

- Comparar o comprimento da passada, frequéncia de passada, tempo de contato, tempo de balanco, a
velocidade de progressao, amplitude angular total do quadril, joelho. tornozelo e tronco, estabilidade
dindmica, a coordenagio intra e intermembros, amplitude do sinal EMG do Vasto Lateral, Gastrocnémio
Medial, Tibial Anterior @ Biceps Femoral, entre a siluagiio pré e pos-teste nos grupos experimentais (grupo
caminhada Hvre & grupo caminhada nérdica) durante caminhada em trés velocidades (1km.h-1 abaixo da
velocidade auto-selecionada, velocidade auto-selecionada e 1 km.h-1 acima da velocidade
autoselecionada).

- Comparar o comprimento da passada, frequéncia de passada, tempo de contato, tempo de balango, a
velocidade de progressao, amplitude angular total do quadril, joelho, tormozelo e tronco, estabilidade
dindmica, a coordenacao intra e Intermembros, amplitude do sinal Vasto Lateral, Gastrocnémio Medial,
Tibial Anterior @ Biceps Femoral, entre as trés velocidades (1km.h-1
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abaixo da velocidade auto-selecionada, velocidade auto-selecionada & 1 km.h-1 acima da velocidade
autoselecionada) de caminhada nos grupos experimentais (grupo caminhada livre & grupo caminhada
ndrdica) antes e apds as 12 sessdes de caminhada livre e caminhada ndrdica.

- Comparar a funcionalidade através das Escalas UPDRS {Parte |ll ; Motora), Hoehn & Yahr, Borg |, Berg e
Tempo do Teste Timed UP Go de sujeitcs com DP, antes e apds o programa de treinamento de caminhada
& caminhada nordica e entre os grupos experimentais (grupo caminhada livee e grupo caminhada ndrdica).

Avallagio dos Riscos e Beneficios:

1) Riscos de fadiga muscular, queda, mal-estar, fratura dssea.

2) Beneficics: conhecimento sobre os efeitos de um novo método de treinamento fisico sobre o3 pardmetros
da doenca de parkinson.

Comentirios @ Consideragtes sobre a Pesqulsa:
Peszquisa parece relevante, pois ird determinar oz beneficios de um novo método de treinamento fisico.

Consideragies sobra os Termos de apresentagio obrigatdria:

TCLE nao estd adequado as normas e diretrizes vigentes e deve ser refeito, com linguagem simples, e
aexplicando passo-a-passo ao individus as efapas e testes que deverd realizar, bem como o lempo de cada
um deles, & o local onde serdo realizados.

As pendéncias foram atendidas conforme esclarecimentos descritos no campeo conclusdes e lista de
pendéncias ou inadequagdes.

Recomendagbes:

Mada a recomendar.

Conclusdes ou Pendéncias e Lista de Inadequacdes:

1) Apresentar novo TCLE.

RESPOSTA DOS PESQUISADORES: Um nove TCLE fol redigido e anexado 4 Plataforma Brasil.
PENDENCIA NAO ATENDIDA, O TCLE ainda necessita de algumas modificagbes, sugerimos que os
pesquisadores agendem consultoria com a UARPIGPPG para aux(lio na elaboragao do documento.
RESPOSTA DOS PESQUISADORES: O TCLE fol adequado as normas e diretrizes vigentes: Este estudo
segue as Diretrizes da Resolucdo do Conselho Nacional de Saude (CNS) Mo 466.

- Foi reescrito em uma linguagem mais simples @ acessivel para o paciente. Como exemplo,
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mudamas palavravas como J atividade eletromiografica), para jseus misculos serao ativados) ;

- Foi explicado passo-a-passo ao individuo as etapas, testes e tempo de testa que o paciente ird realizar.
Estas comecdes podem ser observadas em todos os pardgrafos da segunda pagina e pardgrafos iniciais da
terceira pagina.

- O local do teste foi redigido no ditimo pardgrafo da primeira pagina: ;O envolvimento com o estudo terd
duracdo de oito semanas. sendo que durante este pericdo serd necessaria a sua parlicipacao duas vezes
por sémana de forma alternada (dias e horarios de acordo com a disponibilidade do paciente}, por um
periodo de, aproximadamente, 1 hora em cada dia. Os enconiros serdo na Escola de Educacio Fisica da
Universidade Federal do Rio Grande do Sul {localizada na Rua Felizardo, 750, Jardim Botdnico). As sesslies
de treinamento serdo realizadas na pista de atletismo da referida escola. Em dias chuvosos, as sesstes de
treinamento serdo transferidas para as dependéncias do Laboratdrio de Pesquisa do Exercicio (LAPEX), na
sala da Biomecanica, e todos 0% testes serdo realizados na zala 105 do LAPEX na mesma escola.;, E
acrescido nos tilulos dos Wpico das etapas da pesquisa: ¢ MNo primeiro dia de visita ao LAPEX; na segunda
visita ao LAPEX: na terceira visita ac LAPEX: A partir da 47 visita, serio realizados as sesstes de
treinamento na Pista de Atletismo da ESEF.4

PENDENCIA ATENDIDA.

2) Explicar como serd o encaminhameanto dos individuos ao servigo de satde de urgéncia se houver alguma
intercorréncia, e quem pagard pelo atendimento.

RESPOSTA DOS PESQUISADORES: Em casos de surgimento de um acidente ou lesao fisica resultante
diretamente dos testes e reinamento, haverd o servico de assisténcia imediata por conta dos pesquisadores
(emergencial @ sem dnus de qualquer espécie para vocd). Entretanto, ressalta-se que ndo serd
providenciada nenhuma compensacio financeira por conta dos avaliadores para pagamento dos demais
sarvicos de salide. Desta forma, & de sua total responsabilidade as despesas com os servicos de salide
como plano de sadde, intervengdes cirirgicas e medicaghes.

PENDENCIA NAO ATENDIDA. Em consultoria com a UARP/GPPG para auxilic na elaboracao do TCLE,
este questionamento deve ser discutido.

RESPOSTA DOS PESQGUISADORES: Em casos de surgimento de um acidents ou |lesao fisica resultanta
diretamente dos testes e treinamento, havera o servico de assistdncia imediata por conta dos pesquisadores
(emergencial @ sem &nus de qualquer espécie). Em caso de acidente ou lesdo diretamente decormente do
estudo, nos testes ou no treinamento, os pacientes serdo atendidos, sem cusio. Durante todos os testes de
caminhada e os treinamentos estara presente o médico do
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LAPEX.

PENDENCIA ESCLARECIDA.

3) Explicar s& haverd médico/servico de atendimento médico na ESEF durante o estudo.

RESPOSTA DOS PESQUISADORES: Durante oS testes de caminhada & os treinamento realizados no
periode da manha que serdo realizados pela manha estard presente o médico do LAPEX. PENDENCIA
MAD ATENDIDA. Ma ditima pagina do TCLE estd informado que nao haverd médico presente em todos os
ireinos. Revisar a informagao. O projeto & TCLE precisam estar coerentes.

RESPOSTA DOS PESQUISADORES: Durante os tesies de caminhada e os treinamento realizados no
pericdo da manha gue serdo realizados pela manha estard presente o médico do LAPEX.

PENDENCIA ESCLARECIDA.

Situacéo do Parecer:
Aprovado

MNecessita Apreciacido da CONEP:
Nao

Consideragtes Finais a critério do CEP:
O relator acompanha o parecer emitido pelo CEP do HCPA. Aprovado

PORTO ALEGRE. D8 de Maio de 2014

Assinador por:
MARIA DA GRAGA CORSO DA MOTTA
(Coordanador)
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ANEXO 2

Registro Clinical Trials

Protocol Registration ol Realts Svatem

ClinicalTrials.gov Protocol Registration and Results System (PR3] Receipt

Refesase Date: Mowember 21, 2017

ClinicalTrials.gov ID: NCT0O3355521

Study ldentification

Unique Protocel 1D:
Brief Title:
Cficial Title:

Secondary 1Ds:

Study Status

Racord Varification:
Cherall Status:
Study Start:

Primary Completion:
Study Complation:

Sponsor/Collaborators

Sponsor:
Responsibla Party:

Collaborators:

Oversight

U.5. FDA-regulated Dirug:
U5, FDA-regulated Device:
LS. FDA INDVYIDE:

Human Subjects Review:

amontairs
Effects of Mordic Walking in Parkinson Disease Patients

Effects of Mardic Walking Training on Functional, Clinical and Biomechanios
Paramaters in Parkinson's Disease: a Randomized Contrallad Clinical Trial

Movamber 2017
Completsd

March 20, 2013 [Actual]
June 30, 2013 [Actual]
July 30, 2014 [Actusl]

Fedaral University of Ric Grande do Sul

Principal Investigafor

Investigator: Leonarde & Peyré-Tartarugs [ltartarugs.]
Oficial Titha: Adjunct Professor
Affilistion: Federal University of Ric Grands do Sul

Fedaral University of Health Science of Parto Alegre
Haospital de Clinicas de Porto Alegra

Ma
Ma
M

Board Status: Approved
Appreval Mumber 555 123
Board Name: COMITE DE ETICA EM PESQUISA (CERHCPA)
EBoard Affilishion: Hospital de Clinicas de Porto Alegrs
Phaone: 55(51) 3350, 7640
Email: cep@hcpa edu br
Address:
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Data Meonitoring:

Strest Ramiro Baroelos, 2350 - Rio Brenco, Forlo Alegre - RS, BO035-007, 2*
andar, sala 22274, Brasil,

‘fas

FOA Regulated Intarvention: Mo

Study Description

Conditions

Study Design

Briaf Summary:

Detailed Description:

Conditions:

Keywords:

Study Typa:

The aim of this study was to svaluate and compare the effects of a Nordic
and frae walking fraining program on clinical, functional and biomachanical
paramaters of gait, in paople with PD

Outcomes; Maotor symptoms: Staging and severity of FD, balance, walking
funotional mobility, sslf-sslected walking velocity, and rehabilitation indax. MNon-
Motor symploms: Cognitive function, depragsive symptoms. and gualify of life
(QL). Cutcomes Biomechanics: Kinematic paramelsrs (spatictemporal and
dynamic stabilty of walking) and neuromuscular paramstars (amplitude of the
electromyography signal, initial and final activation threshold, acfivation tima
and co-contraction indesx, of the following muscles: \Vastus Laterslis (VL) Bicaps
Femoris (BF), Tibialis Anterior (TA), Gastrecnemius Medialis (GM),

Introduction; Changes in clinical, functional and biomechanical parameters

of gait are remarkable features in Parkinson's disease (PD). Such changes

are disabling for the performancs of daily living sctivities (DLAs) as they
reprasant a high risk of falls and impair quality of ife (QL) in this population.
Although exsercise is recormmanded as an sffactive modal of therapeutic
intervention, to minimize the symptoms of this disease, littls is known about
the effects of Maordic walking on motor and non-motor symptoms in patients
with PD, Purpese: The aim of this study was fo svaluate and compare the
effects of & Mordic and free walking training program on clinical, functional and
bipmachanical parameters of gait, in peopls with PD. Expanmental Design:
Randomized controlled clinical trial (RCT). Study Site: Physical Education
Echool of the Federal University of Rio Grande do Sul and the Clinical Hospital
of Porto Alagre, in Porto Alegre, Rio Grande do Sul, Brazil, Methods: The
sample comprised 33 participants, aged above 50 years, of both sexes, with

& clinical diagnosis of idiopathic PD. with tha staging of 1-4 in the Hoshn and
Yahr scales (HEY). The paricipants received twao types of intervention: Nordic
walking fraining program [NV, n = 18) and fres walking training program (FW. n
= 17}, during six weeks, Aiming to evaluate the effects of the fraining program,
the paricipants underwent tha tests in the following pericd: pre-training + pra-
familiarization (T1), post-familiarizetion + pre-training (T2}, post-training (T3},

Farkinson Dizease
Farkinson Dizaase 10

funationality

gait

kinermiatics
electromyographic activity
dapressive symploms
guslity of life

Interventicnsl
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Frimary Furposa: Treatmant
Study Phase: M/&
Interventional Study Madal: Parallel Assignmant

Expanmantal: Nardic walking Experimantal: Nordic walking Training The total
period of training wes composed by B-week of walking with poles, two sessions
par wask. The cycles were divided info four microcycles compesad of threa
training sessions. Each training session toak 80 min. Mordic walking asrobics
training was used during the training peried. These exartises wars performed
sltarnating volume and intensity. The training seszion was divided into thres
stages: (a) stretching, joint mobidlity, and heating; (b) main part (FW or MW (2)

return to the calm and witimats stretching. The paricipants wera trainad with
individualized prescription accerding to their maximum distanca. 4 heart rate
manitor, Modael FT4 attached to the chest of the xiphoid process, was used o
confral the progression of intansity for the fraining cycles ranging fram B0%
to 50% of hear rate reserve. Additionally, we usad the Borg RPE for training
intansity control, which ranged between 13 and 17 of that scals.

MNumber of Arms: 2

Masking: Double {Investigator, Outcomas Assassor)

Dutcomes Assessor
Allocation: Randomized
Enrclimant: 33 [Actual]

Arms and Interventions

. . Arms .
Exparimental; Mardic walking Exparimantal
Experimantal: Nordic walking Training The total

period of training was composed by B-week of walking |

with poles, hivo sessions per week. Tha cycles weara
divided into four microcycles composed of thres
training sessions. Each fraining session took 60 min
Merdic walking serobics training was used during

the training period. Thess exercises were parformed
altemating volume and intensity, The training session
was divided into three stages: (a) stretching, joint
mohility, and heating; (b) main part (MW); (g) return to
the calm and ultimate stratching.

Active Comparator Free walking

Free walking Training Tha total pericd of training was
compased by B-week of walking without palas, fwe
sessions per week. The cycles ware divided into four
microcyches compaosed of thrae fraining sessions.
Each iraining session took B0 min. Free walking

- Fage dal T -

Assigned Interventions

Mardic Walking

Mordic walking Training the total period of training
was compased by S-wesk of walking with poles, twa
£assions per week. The cycles wers divided info four
microcycles composad of threa training sessions.
Ezch training session took 80 min. Fres walking
aerohics tréining was usad during the training penod
Thesa exercizes were performad altemating volume
and intensity, The training session was divided into
thres stages: (a) stretching, joint mability, and hasting,
(k) main part (FW). () return to tha calm ard ultimate
siretching.

Fres Walking

Frae walking Training The total period of training wes
composad by B-wesk of walking without poles, twa
£855i0ns par week. The cyclas wers divided into four
microcycles composad of threa training sessions.
Ezch training session took 80 min, Frea walking
aerohics tréining was usad during the training period
Thesa exercizes ware performad altamating volume
and intensity, The training session was divided into
thres stagas: (&) stretching, joint mability, and hasting,
(b} main part (FW). {c) return to the calm and uitimate
sfretching.

Mordic Walking

Mordic walking Training the total period of training
was composed by S-weeak of walking with poles, two
sessions per week. The cycles were divided into four
micracycles compasad of thres training sassions.
Each training session took 80 min. Fres walking

198




Arms

asrobics fraining was used during the training pariod. '

These exsrcises wara parformed altermating valums
and intensity. The training session was divided into

thres stages: (a) siratching, joint mobility, and heating: |

ik} main part (FW), (c) refum o the calm and ullimate
stretching

ﬁ.s-a'rgnad Intervantions
serobics training was usad during tha training paricd.
Thesa sxercises were performed altemating volume
and intansity. The fraining session was divided info
threa stages: (a) stretching, jeint mobility. and heating,
(b} rgin part (FW): (o) return to the calm and ultimate
stratching,

Fres Walking
Free walking Training The fotal pericd of training was
composed by B-wesk of walking without poles, two
se5si0ns per week, The cyckss were divided into four
microcycles composed of thres training sessions,
E&ch training sassion ook 80 min. Fres walking
&serobics fraining was wusad during the training period.
Thesa sxercizes ware performed altemaiing volume
and intansity. The fraining session was divided info
threa stages: (a) stretching, jeint mobility, and heating,
(b} mgin part (FW): (c) return to the calm and ultimate
stratching,

Outcome Measures
Primary Cutcome Measurs:

1.

Tast Timed Up and Go
This tests evaluate the mobility funciional in three meters of self-selected speed (TUGSS) or et forced speed (TUGFS)

[Tims Frame: Changs from basaline at B wesks]

Secondary Culcome Measura:

2.

Locomotor Rehabilitation Index
The Locomator Rahabilitation Indax is a8 mathod of determining how closs is the 23W compared to the Cptimum
Spead (Vopd),

[Tima Frame: Change from bassline at B wesks)

. Zeli-sslected walking speed - SEWS

This cutcome will be measure in test of walking treadmill
[Tima Frame: Changs from baseline at B wesks]

. Dptimal Walking Spead (CPT)

This cutcome will be measurs through of the registersd imags movement analysis using the thres-dimensional motion
anslysis system [VICON) of the walking test on treadmil.

[Time Frame: Change from basaline ai B weeks]

. Guality of lifs {Qol)

The quality of life will be estimatsd wsing the World Health Crganization Quality of Life. (WHOQOL-shorl domains:
physical, psychelogical, social relstionships, environment, and general quality of life) and (WHCQO0L-Long domains:
sgnsory abilities, sutoncmy, Past, Present and Future Activitiss, social participation, death and dying, intimacy, and
general guality of lifa).

[Tima Frame: Change from basaline at B wasks)

. Cogritive funclicn

This cutcome will be measurs for Mentreal Cognitive Assessmant (MoCA),
[Tima Frame: Changs from bassling at B wesks]

. Deprassive symptoms

This cutcome will be measure for the Geriatric Deprassion Scale - 15 iiem. The scale consists of 15 dichotomous
guastions in which pariicipants are asksd io answer yas or no in referance to how they fali over the past week {for
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instance, "To you fesl that your life is empty?,” Do you fesl that your situstion is hopeless?). Scores range from 0 to 15
with higher scores indicating more depressive symptoms.

[Tima Frama: Changa from basaline af 0 weeks]

Other Pre-spacified Outcoma Measuras:

8. Motor symptoms
This cutcome will be avaluated using Unified Parkinson's Disease Rating Scala. This Scala the dlinician-scored
maonitored motor evaluation. Wil be to considerad 30% improvement in the Fart il scare hasbeen applied to define
“responders, The score in aach itam ranges from O to 4, and tha indicates graater impairmant by tha dissass and the
minirmun, nermality,

The 14 items in the mator vehicle (the numbaring of which goes from 1810 31).

[Tima Frame: Change from baseling at 0 weeks]

B. Balanca Dynamics
This cutcome will be evaluated using Berg Balance Scale (BBS). This scale assessmant of the individual's balance in
14 situations, representative of activities of the day to day, such as. stand wp, get up, walk. to lean forward, to movs,
to turn, among others. The maximum score of a being reached of 58 paints and each ifern has an ordinal scals of five
slternatives ranging from O fo 4 points, sccording to the degrea of difficulty

[Time Framea: Change from baseline at § weeks)

10. Balance Static
Thiz sutcome will be evaluated using area of center of prassure (cm), with average velacity (IN emis) and root mean
square (RMS). Assessmants using uniqus measuremants with forca plat.

[Tima Frama: Changa from basaline af 0 weeks]

11. Spatial Temporal Farameters
This cutcome is measurs a compaosite for strida frequency (in Hatz), strida langth (in meters), swing time (in second)
and contact time {in sscond). This cutcoma will be measure through of the registered image movemant analysis using
tha thrae-dimansional motion analysis system (VICON) of the walking fest an tresdmill at differant spead of walking
(S5WS, below and abova of tha SSWS), 2 minutes at each speed [in kilometros/hours).

[Time Frame: Change from basefine at § waeks]

12 Dynamics Stability
This cutoome will be avalusted using the coefficient of variation (CoV) of the Spatisl Temporal Parameters: stride
frequency (In Hartz), stride langth {in maters), swing time (in seconds) and contact timelin seconds) in of tha walking
test on treadmill at different spead of walking (SSWS, below and above of tha S5WS), 3 minutes at aach speed

[Time Frame: Change from basefine at § weeks]

13. Anthropometric data
This cutcome is 8 composite for: circumferances {in em), height (in maeters), body massa {in kilograms) and body mass
indax - BMI (weight and height will be combined ta report BM| in kg/m®2, This cutoome will be measure with balance,
stadiomeater and anthropometric tape,

[Time Frama: Change from basaline at & weeks)

14, Elsctromyographic Farametars
This cutcome is measure is 8 composite for: mean amplitude (in milivolis), onset (in seconds), offset (in seconds) and
tima of tha signal and co-contraction (in seconds) of the muscles. vastus lateralis (VL), biceps femaris (BF), anteriar
tibial [AT) and medial gastrocnemius (M3) This outcomea will be measured through Maasuring the electromyographic
activation during treadmill walking tests using an electromyograph. In of the walking test on traadmill at diferent spaad
aof walking (S5WS. balow and above of the SSWS), 3 minutes at sach speed

[Tima Frame: Change from baseling at 0 weeks)

15. Paramaters of Pendular Mechanism
This eutcome is measure 8 composite for (extarnal, nternal and fotal mechanical work, West, Wint and Wiat,
raspactively, Recovery. This outcome will be massure through of the registerad image movement analysis using
tha three-dimensional motion analysis systam (WVICON) of the walking fest on treadmill at differant spead of walking
{SEWSE, below and above of the SEWS), 3 minutes at each speed.

< Page Bal 7 -
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[Time Frame: Change from baseline &t & wesks)

Eligibility
Minimum Aga:
Masimum Aga:
Sa
Gander Bagsd:
Aooepts Haalthy Volunteers:
Critaria;

Contacts/Locations
Cantral Contact Persan:

Cantral Contact Backup:

Study Officials:

Locations:

IPDSharing
Flan to Shars IPD:

References

Citations:

50 aars
20 Years
All
Ho
Ma

Inciusion Criteria: voluntesrs aged over 50 years, of bath sexes, with & clinical
diagnosis of idiapathic PO and staging betwesn 1 and 4 in Hoshn and Yahr
Soale (HAY).

Exclusion Criteria;

= Show chronio pain or presence of a migraine or nausea in daily life;
+ History of labyrinthitis;

+ Deep Brain Stimulstion (OBS);

+ The fraguancy of training balow of 75%.

Leanardo & Peyré-Tartaruga, PRO
Telsphone: +555133085318 Ext 5820
Email: lsonardo tartaruga@ufrgs. be

Elren P Montaire, MSo
Telephone, +555133085820
Email: glran manteira@grmail com

Leonsrd & Peyré-Tartaruga. FhD
Study Director
Fadaral Univarsity of Rio Grands do Sul

Brazil
Fadaral University of Rio Grands do Sul
Parto Alegre, Rio Grands Do Sul, Brazil, 80880-200

Mo

[Study Results] Mantairo EF, Franzeni LT, Cubilias DM, de Cliveira Fagundas
A, Carvalho AR, Oliveira HB, Panioja PD, Schuch FE, Rieder CR, Martinez FG.
Payré-Tartaruga LA, Effects of Nordic walking fraining on functional parameters
in Parkinson's dissase: 8 randomized confralled clinical trial. Scand J Med Sci
Eports. 2017 Mar;27(2):351-358, dol: 10.1111/sms, 12852 Epub 2018 Feb 2.
PubMed 26233853
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Links: URL: hitps-/'www.ncbi nlm.nih. gowipubmad/28833853
Dascription Effects of Mordic walking training on functional paramstars in
Farkinson's disease: a randomizad controlled clirical trial

Available IPDYInformation:

LLE Mational Library of Medicing | LS. Mational Instiftutes of Haalth | U5 Departmant of Haalth & Human Services
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ANEXO 3
NORMAS International Journal of Sports Medicine (IJSM)

¥ Thieme

Instructions for Authors

Scope of the journal

The internationsl journal of Sports Medicine {58} provides a forum for
the publication of papers dealing with basic or applied information
that will advance the field of sports medicine and exercke science and
offer a better understanding of biormedicine. The following sections
define the scope of the joumnal: Training & Testing: Orthopedics & Bho-
mechanics: Clinical Sdences; Mutrition; Behavoural Sclences; Physio-
logy & Biochemistry, Genetics & Molecular Biology.

Ceneral Policy

The jowemnal pubdishes original papers, reviews, and letters to the edi-
tor. Manuscripts submitted to the jowrnal must contaln nowvel data on
theoretical or experimental research or on practical applications inthe
Field of sports medicine and exercise science. Purely descriptive stud-
iess that lack generalizability to the wider wordd of sports medicine will
be assignied a how priority and may not be entered by a corresponding
editor Into the peer-review process. Intervention studles which ladk a
comparator group andfor are very inconskstent with the CONSORT
guidedines may also be assigned a low priorty and not entered for peer
review. Studies that employ data analysis approaches that are obwi-
ously inappropriate will also be asshgned a low pricrity and not entered
for peer-review, as will studies In which the clindcal{practical signdfi-
cance of the findings has not been quantified and/or commaenicated.
The paper must also be written in grammatically correct English,
otherwise [t may be refusad for review. No substantial part of the sub-
mission should have been published elsewhere IF a part of the sub-
milssbon has been publiched or presented at a congress, symposium,
national meeting proceeding or master's or doctoral theses, the ref-
erence for that publication and|or presentation should be given in the
manuscript acknowledgement section. Submitted papers undengo
peer reviewing by two independent revieswers. Authors may suggest
names and full addresses including telephone and FAX numbers of bao
resiewers butnot from thetr own institution,

Authars are required to conduct their research ethically according to
international standards and as required by the journal as described in
Hariss O], Macsween A, Atkinson, G Standards for Ethics in Sport and
Exercise Sclence Research: 201 8 Update. Int | Sports Med 201 7; 38:
1126-1131 {https:/ fwww. thieme-connect.comf products{ ejournals/
pdi/ 10,1055/ s-004 3- 124001 pdf). Authars are expected to clearly
state in the Methods section — by citing the aforementioned publica-
than — that the study meets the ethical standards of the journal,

Categories of articles accepted for review

Omigingl orticies: Theoretical or experimental (basic or applied) research
orpractical applications. Either original work or the replication ofwork
that better establishes basic principhes will be considered. Original ar-
tiches showld not éxceed a total of 15 000 characters, excluding refer-
BINCES.

Review artidles: Review articles on topics of broad interest are desira-
ble. Authiors wheo wish to submit an unsolicited review article should
comespond with the editors-in-chief to determine the timeliness of
the proposed review artide. The correspondence should include an
abstract and a complete outline of the proposed review article,
Including figures and tables {if possible). Review articles should not

exceed 30000 characters, excluding references. Review articles are
considered by the editors and expert reviewers before a final declsion
regarding publication is made.

Letters to the editor are welcome and will be published if appropriate.
Lethars (mastmum length 700 words) relating to materal previously
publfished in [)58 should be submitted within 6 months after publica-
tion of the material the letter is referring to. Such letters will be sent
to the corresponding author for comment within sixweeks_ The orig-
Inal letter and any reply will be published concurrently. Letters to the
editer are exduded from online submission and should be sent to the
editorial office at [sm editorialofice@thieme. de

Submission of manuscripts

Manuscripts can be submitted excusively via online submission
at http: Jmc.manuescr pteentral.oom 155k or via link at wasw thieme.
defsportsmed. Hard copy submisshon and electronic submission
wia emall are not accepted. See below ender *Uploading files on sub-
mission® for further information on the online submdssion process.
Styler Manuscoripts may be rejected without review on the basis of poor
Emglish or lack of conformity to stated standards of style.

Titke: The title should be concise but Informative.

First pege: Mames and addresses of the authors should not appear on
the first page or elsewhere in the matn docoment. These data are en-
tered separately in the online submisshon systemn.

Abstroct: The abstract should be informative. it should be self-explan-
atory without reference to the text of the manuscript it shouldd indude
essential significant results that support the condusion of the work.
Three to six key words not used in the title should also be presdded
[these can be entered during the online submission). Abbreviations
shiould not be wsed In the abstract,

Introducition: Should be comprehensible to the general reader. Ghve a
clear statement of the purpose of the paper and provide relevant con-
text to support the basis for the paper and the significance of thework.
Da not exhawstively revies the literature.

Mmterials & Methods: Provide sufficlent information in the text or by ref-
erence ta other work to permit the submitted work to be repeated
without the need to communicate with the authors. Relewant validicy
and refiabllity data should be provided for orithcal methods.

State the type of statistical tests used. Include the numb-er of obser-
vatlons and the statistical findings when appropriate. Parametric and
non-paramstric statistics must be used as appropriate.

Results: Should be presented predisely and should not contain mate-
nial that Is appropriate in the discussion. Units, quantities, and formu-
las should be expressed according to the Systéme Internationale (S
units}). All measurements should be given inmetric units

Discusslon: Emphasize the new and important aspects of the study and
condushons from the study.

Acknowdedgements: Financial support should be stated.

References: Refierences showld be cited in the test by number and listed
In order of their citation in the paper. Titles of ppurnals shouhd be ab-
breviated according to the latest edition of Index Medicus. All authors
should be named {do not use *et al_"). Authors bear complete respan-
sibility for the accuracy of the references.

Only published or *in press” papers or books may be cited in the
reference list. Information from manwscripts submitted but not yet
accepted should be cited in the text as "unpublished observations® in
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parentheses. Personal commuenications should be fisted in the text in
parentheses. Published abstracts must not be wsed as references. Use
of a large number of abstracts or non peer-reviewed arthdes in the ref-
erence section will be grounds for rejection of the submission without
TeviEw.

Examples of references
Journal article:

! PofmerGs, Dennls 50 NMoakes TDL Howley 4. Assessment of the repro-
duibdlity of performance testing on an air-braked cyde ergometer.
Int | Sports Med 1996; 17: 203-298

Complete book:
! Dingie [T {ed}. Lysosomes. New York: American Elsevier, 1972: 65

Chaptar of a book:

| Zoncettl A, Bocoslli G, Guwozzi M, Mancio G: The effect of sleep on
experimental kypertension. in: Onesti G, Kim KE, Moyer [H (ads].
Hypertension: Mechanisms and Management. Mew York: Grune &
Stratton, 1973: 133-140

Basic principle of guoting online sources:

<institution | author(s)=<dot><title (where possible, release
date)=daot=<"Cmn the intermnet:"=<URL><samicolon>= _status:"><date
of cnling access><dol {If available)>

Flgures: We cannot accept or store ilustrations inwhich personal data
of third parties are Included. Pease submitimages in comgdetely anon-
ymous formy, free of personal data only! Such data may not only be di-
rectly visible in the iImage (e.q., a patient name or a date of birth inan
X-ray image): they can also be induded in the metadata of the image,
which is accessible with the appropriate software. They may also be
obsowred by @ cropping feature (such as Powerpodnt or Word), but can
be madewisible underneath. i you have questions about data protec-
tion requlations, please contact ws before submithing yoor manuscoipt.
Figures, llustrations, or half-tones shoukd be wsed when findings are
best visually communicated. The use of photographs or equipment
and experimental subfects should be avolded; good ne drawings are
maore informative. Abbwewviations used Inthe figure must be explained
in the legend. Referance to the figure should be made in the text. Fig-
ures, llustrations or half-tones must be sharp and high-contrast. Uni-
form typographical setup (font style and slze, line thickness) of all fig-
ures In a paper s highly desirable. Images should be provided as .tif or
Jpg fikes in a resclution of 304 dpd,

Tabies: Tables shouwld be used to cormmunicate infermeation that ks hard
to present visually. Results whose interpretation s more easlly com-
prehended by knowing the means and SEM {or S0} may be presented
in @ table{s). Tables should be self-explanatory and bear a short tile.
Table legends should be typed on the same sheet as the table as a
header. A footnote to the table showld explain @l abbreviations used
in the table. Tables should be provided either as word or excel files.

Uploading files on submission

For submission of all manuscripts, Tollow the instructions of the online
submidsshon systermn at http: Jme.mamuscriptcentral.com|If5M, Before
submisshon, keep ready full metadata of the manuscript (Gitle, full
names referenced by Arabic superscripts with affillation and addresces
of all authars, and aka, the complete fist of references_ footnotes, fig-
ure legends, and tables). The author submitting the manuscript will
be corresponding author.
Upload as many files as needed for your manuscript. If you have up-
dated a file, please delete the previous version and upload the re-
wised file. I you are submdtting 3 revision, please include only the lat-
st sat of files. All files will be combined into 2 single POF document for
the peer review process.
‘When uploading your manuscript, you are reguired to select the File
designation:
Main document. The main document should be in Word forrat. it
shondd not include any figures or tables,
Figures and tables. Each one showld be uploaded separately. Images
shondd be uploaded a5 tf or . jpg files In a resolution of 300 dpd. Tables
should be uploaded either as Word or Excel files. When uploading, a
form appears requesting the followdng Information:
- Fle togs: Please enter the flgure/table number e.g. Figure 1a,
Table 1
- CoptionTegend: Mease enter the figure/table number plus legend
Figure legends should be brief, but must contain all the information to
miake the illuestration comprehensible without taking recourse to the
text.
Please do not wpload POFs! To designate the order in which your files
appear, wie the dropdowns in the “order” column.

Galley proofs and proof-reading
APDF file of the galley proofs will be sent via e-mail to the comespond-
Ing authar for proof reading. Proaf reading is for typesetting ernors

onhy. At this stage the manuscript canmot be changed. The galley proofs
showdd be returned tothe appropriate address within 48 houwrs so the
publication of the sutmdssion is not delayed.

Page charge

Together with the galley proofs, If the manuscript is more than thres
printed pages, the corresponding author will be asked by the publisher
to submidt a chedk or purchase order to pay the cost of publication. Up
to three printed pages of publication are without charge to the corre-
spanding author. Each printed page beginning with the fowrth printed
page will camry a page charge of € 160.- (including 1%% VAT)

PDF for personal use

The corresponding author will receive a PDF of the published article
free of charge for personal, non-commencial use ondy,
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ESCALA UPDRS (PARTE IlI)

UPDRS - lIl. Exame Motor

18.

19.

Fala

0. Normal.

1. Leve perda da expresséo, dic¢do e/ou volume.
2.
3
4

Monétona, inarticulada mas compreensivel; moderadamente prejudicada.

. Marcadamente prejudicada, dificil de compreender.
. Ininteligivel.

Expresséo Facial

0. Normal.

1. Minima hipomimia, podendo ser “face de pbéquer’.
2.
3
4

Leve mas definida diminuicdo anormal da expresséo facial.

. Moderada hipomimia; labios separados algumas vezes.

. Facies em mascara ou fixa com severa ou completa perda da expressao facial; labios

separados mais de 0.5 cm.

20. Tremor de repouso

0. Ausente.

1.
2.

Leve e raramente presente.

Leve em amplitude e persistente. Ou moderado na amplitude, mas somente

intermitentemente presente.

3.
4.

Moderada amplitude e presente a maior parte do tempo.
Marcada amplitude e presente a maior parte do tempo.
Face, labios e queixo:
Mé&o direita:
Mao esquerda:
Pé direito:

Pé esquerdo:

21. Tremor postural e de acdo das méaos

0. Ausente.

1. Leve, presente com a agéo.

2. Moderado em amplitude, presente com a acao.

3. Moderado em amplitude, postural e de acéo.

4. Marcado em amplitude, interferindo com a alimentacéo.

Direita:

Esquerda:
205



22. Rigidez [movimento passivo das articulacbes maiores com o paciente relaxado em
posi¢do sentada, ignore a roda denteada]
0. Ausente
1. Leve ou detectavel sé quando ativado por outros movimentos.
2. Leve a moderada.
3. Marcada, mas total extensdo de movimentos obtida facilmente.
4. Severa, total extensdo de movimentos obtida com dificuldade.
Pescoco:
Superior direita:
Superior esquerda:
Inferior direita:
Inferior esquerda:
23. "Finger Taps" [paciente bate o polegar com o dedo indicador em rapida sucessdo com
a maior amplitude possivel, cada méo separadamente]
0. Normal
1. Um tanto quanto lento e/ ou reduzido na amplitude.
2. Moderadamente prejudicado. Cansaco definido e inicial. Pode apresentar pausas
ocasionais durante o movimento.
3. Prejuizo severo. Freqliente hesitacdo ao iniciar o movimento ou pausas no movimento
continuado.
4. Dificilmente pode executar a tarefa.
Direita:
Esquerda:
24. Movimentos manuais [Paciente abre e fecha as méos sucessivamente e rapidamente
com a maior amplitude possivel, cada mao separadamente]
0. Normal
1. Levemente lento e/ ou reduzido na amplitude.
2. Moderadamente prejudicado. Cansago nitido e inicial. Pode ter pausas ocasionais no
movimento.
3. Prejuizo severo. Frequente hesitacdo ao iniciar movimentos ou pausas no movimento
continuado.
4. Dificilmente pode executar a tarefa.
Direita:

Esquerda:

206



25. Movimentos rapidos alternantes das maos [movimentos de pronacgdo-supinacao das
maos, verticalmente ou horizontalmente, com a maior amplitude possivel, cada méo
separadamente]
0. Normal
1. Levemente lento e/ ou reduzido na amplitude.
2. Moderadamente prejudicado. Cansaco nitido e inicial. Pode ter pausas ocasionais no
movimento.
3. Prejuizo severo. Frequente hesitacdo ao iniciar movimentos ou pausas no movimento
continuado.
4. Dificilmente pode executar a tarefa.
Direita:
Esquerda:
26. Agilidade das pernas [paciente bate sucessivamente e rapidamente o calcanhar no
chéo, erguendo totalmente a perna. Amplitude deve ser aproximadamente de 8 cm].
0. Normal.
1. Levemente lento e/ ou reduzido na amplitude.
2. Moderadamente prejudicado. Cansaco nitido e inicial. Pode ter pausas ocasionais no
movimento.
3. Prejuizo severo. Frequente hesitacdo ao iniciar movimentos ou pausas no movimento
continuado.
4. Dificilmente pode executar a tarefa.
Direita:
Esquerda:
27. Ao levantar-se da cadeira [ paciente tentando levantar de uma cadeira de metal ou
madeira reta com os bracos mantidos cruzados]
0. Normal
1. Lento; ou pode necessitar mais que uma tentativa.
2. Impulsiona-se com os bracgos da cadeira.
3. Tende a cair para tras e pode ter que tentar mais que uma vez, mas pode
levantar sem auxilio.
4. Sem capacidade de levantar sem auxilio.
28. Postura
0. Normalmente ereto.
1. Néo fica totalmente ereto, postura levemente inclinada, poderia ser normal para pessoas

mais idosas.
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2. Coloca-se moderadamente inclinado, definidamente anormal; pode estar ligeiramente
inclinado para um lado.
3. Postura severamente inclinada com cifose; pode estar moderadamente inclinado para
um lado.
4. Marcada flexdo com extrema anormalidade de postura.
29. Marcha
0. Normal
1. Caminha lentamente, pode ter marcha arrastada com passos curtos, mas sem
festinagdo (acelerando os passos) ou propulséo.
2. Caminha com dificuldade, mas requer pouca ou nenhuma assisténcia; pode ter alguma
festinacdo, passos curtos ou propulsao.
3. Severo distlrbio da marcha, necessitando auxilio.
4. Nao pode caminhar, mesmo com auxilio.
30. Estabilidade Postural [Resposta ao subito deslocamento posterior produzido por
puxada nos ombros enquanto o paciente estd de pé com os olhos abertos e os pés
ligeiramente separados. Paciente é preparado, podendo ser repetido algumas vezes a
manobra]
0. Normal
1. Retropulsédo, mas volta a posicao original sem auxilio.
2. Auséncia de resposta postural, podendo cair se ndo for amparado pelo
examinador.
3. Muito instavel, tende a perder o equilibrio espontaneamente.
4. Nao consegue parar sem auxilio.
31. Bradicinesia e hipocinesias corporais [Combinando lentificacdo, hesitacao,
diminuicdo do balanc¢o dos bracos, pequena amplitude, e pobreza dos movimentos em geral]
0. Sem.
1. Minima lentificagdo, dando ao movimento um carater “deliberado”; poderia ser
normal para algumas pessoas. Possivelmente amplitude reduzida.
2. Leve grau de lentificacao e pobreza dos movimentos que é definitivamente anormal.
Alternativamente, alguma reducéo da amplitude.
3. Moderada lentificagéo, pobreza ou diminuicdo da amplitude dos movimentos.
4. Marcada lentificagc&o, pobreza ou diminuicdo da amplitude dos

movimentos.
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ANEXO 5
ESCALA H&Y

Estadios da DP segundo a Escala de Hoehn e Yahr [modificada)’
ESTADID 0: Nerthum singl da doenga
ESTADIC 1: Doenca unilateral
ESTADIC 1,5: Envolvimento unilateral e axial
ESTADID 2: Doenca bilateral sem déficit de equilibrio
E5TADIO 2.5: Doenca bilateral leve, com recuperacdo no “teste do empurrdo”

ESTADID 3: Doenga bilateral leve a moderada; alpuma instabilidade postural; capacidade para viver

independents
ESTADIC &; Incapacidade grave, ainda capaz de caminhar ou permanecer de pé sem ajuda

ESTADND 5; Confinado & cama ou cadeira de rodas a ndo ser gue receba ajuda
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ANEXO 6
Teste Timed UP and GO (TUG)

Fonte: Monteiro (2014)
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ANEXO 7
Escala de BORG

L e N

10
1
12
13
14
15
16
17
18
19
20

Sem nenhum esfor¢o

Extremamente leve

Muito leve

Leve

Um pouco intenso
Intenso (pesado)
Muito Intenso

Extremamente intenso
Miximo esforgo

Escala RPE de Boy
© Gunnar Borg, 1970, 1985, 1994, 1993
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ANEXO 8
Avaliacdo Cognitiva Montreal (MoCA)

MONTREAL COGNITIVE ASSESSHENT (MOCA) Nome: Data de nascimente: L1
Versio Experimental Brasileira ﬁ::‘_-ﬂﬂ“" ?‘-: rdc avaliaghe: L 1
VISUDOESPACIAL 'EXLCUTIVA D »' "l. OG'O
/ E m; (m::.:ovn“o'.du mEnutos) '
® ® o
@ Fm N
Imicio

L] R 1S5 I 0 SO ¥

NOMEAC AD

| ncnoria JEERITTRET =
O wjeio de repetia,
faga doam Sortatives —
Evocer apis S iminuon Miwttin
R s e o e [ ] 11894
1 rilemer o par segunda) © suisko dove sepetic a seqiincieam ardmindiets [ ] 742 -2

Lede o sdre de letrs, O suieio deve Dater Com & a0 v Mese (ade w2 gue Ounl o letra A", NS0 s ol Duern) DOMos se = 2 ermes.

[] FEBACMNAAJKLBAFAKDEAAAJAMOFAAEB —n
Sustragio de 7 cumegundo pe 100 [ ] [ 1s [1m [ ] n [ ] s 5
£ 00 S sty agles cormetn: 3 p 200 3 cometin 2 (x 1 1 porie; 8 comveta 0 ponto
Raepety: £u sormenie ses que @ Jodo O gato serrpre s e ooed: arrbescs do

quen ser & spededs hage. [ ] Sofh quando o cechorro sats ne wels. [ l —n
Fluimcss wertial: daer 0 meks rirmern posstivel de paler e gue common peds kire F (1 [ ] 02 Mpeters | N
"’fT““‘-’" fl Semebancap ex. ce banans ¢ lwnja < e [ l trem - bicciets [ ] reldg - 16 2
EVOCACAD w

TARDIA e | T e | A" postusgie | —R

siwim | 01] 00 |01 [0) | 00)] amen

Poxta de cotagporis SEM PIST
o Pasta de mdmghe cscoba g

Versdo expenmental Brasileira: Ana Luiss Roses Sarmento
Pawlo Henrigwe Ferreira Bertofweei - José Roberto Wajmwn

(UNIFESP S¥ 2007)

©Z Nasreddine MD www.mocatest.org L!out s

Avaliacdo Cognitiva Montreal ( MoCA)
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Aplicacao e Instrugcdes para Pontuacgéo

A Avaliacao Cognitiva Montreal (MoCA) foi desenvolvida como um instrumento breve
de rastreio para deficiéncia cognitiva leve .O mesmo acessa diferentes dominios
cognitivos: Atencdo e concentracdo, funcdes executivas, memoria, linguagem,
habilidades viso-construtivas, conceituagdo, calculo e orientacdo. O tempo de
aplicacdo do MoCA é de aproximadamente 10 minutos. O escore total é de 30

pontos; sendo o escore de 26 ou mais considerado normal.

1. Alternancia de trilha

Aplicacdo: O examinador instrui o sujeito : “ Por favor, desenhe uma linha indo de
um namero para uma letra em ordem ascendente. Comece aqui {aponte para (1)} e
desenhe uma linha de 1 para A, dai para 2 e assim por diante. Termine aqui {aponte
para (E)}.”

Pontuacdo: Atribua 1 ponto se 0 sujeito desenhar satisfatoriamente o seguinte
padrao 1-A-2-B-3-C-4-D-5-E, sem desenhar nenhuma linha que ultrapasse o alvo.

Qualquer erro que néo for imediatamente auto-corrigido, recebe 0 de pontuacao.

2. Habilidades Viso-Construtivas (Cubo)

Aplicacdo: O examinador da as seguintes instrugdes, apontando para o cubo: “Copie
este desenho o mais precisamente que vocé puder, no espacgo abaixo”

Pontuacédo: Um ponto € atribuido para a execucao correta do desenho.

O desenho deve ser tridimensional

Todas as linhas s&o desenhadas

Nenhuma linha é adicionada

As linhas séo relativamente paralelas e seu comprimento é semelhante (prismas
retangulares sdo aceitos).

O ponto néo é atribuido se algum dos critérios acima nao for atingido.

3. Habilidades Viso-Construtivas ( Reldgio)
Aplicacdo: Indique o terceiro espaco a direita e dé as seguintes instrugdes:“Desenhe
um reldgio.Coloque todos os numeros e marque a hora 11:10”

Pontuacdo: Um ponto é atribuido para cada um dos trés critérios a seguir:
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Contorno ( 1 ponto): o mostrador do reldégio deve ser um circulo somente com uma
minima distorcdo aceitavel (ex:discreta imperfeicdo ao fechar o circulo);

Numeros (1 ponto): todos os numeros do relégio devem estar na ordem correta e
localizados em quadrantes aproximados no mostrador do rel6égio; nimeros romanos
sdo aceitos; os numeros podem ser colocados do lado de fora do contorno do
circulo.

Ponteiros (1 ponto): devem haver 2 ponteiros indicando a hora correta; o ponteiro
das horas deve ser claramente menor do que o ponteiro dos minutos;os ponteiros
devem estar centralizados no mostrador do relégio com sua juncdo no centro do
relégio.

O ponto néo é atribuido se algum dos critérios acima nao for atingido.

4. Nomeacao

Aplicacdo: Comecando a esquerda, aponte para cada figura e diga: “Me diga o nome
desse animal”

Pontuacdo: Cada ponto é dado para as seguintes respostas: (1) camelo ou
dromedario, (2) ledo, (3) rinoceronte.

5. Memoria

Aplicacdo: O examinador 1€ uma lista de palavras no intervalo de uma por segundo
dando as seguintes instrucoes:“Este € um teste de memoria. Eu lerei uma lista de
palavras que vocé devera lembrar-se agora e mais tarde.Ouga com atencdo.Quando
eu terminar, me diga todas as palavras que vocé puder lembrar. Ndo importa a
ordem que vocé as diga.” Marque no espaco reservado para cada palavra o
desempenho do sujeito na primeira tentativa. Quando o sujeito indicar que terminou
(lembrou-se de todas as palavras),ou que ndo se lembra de mais nenhuma
palavra,leia a lista pela segunda vez com as seguintes instrugdes:“Eu lerei a mesma
lista pela segunda vez. Tente se lembrar e me diga todas as palavras que vocé
puder, incluindo palavras ditas da primeira vez.” Marque no espaco reservado para
cada palavra o desempenho do sujeito na segunda tentativa. Ao final da segunda
tentativa, informe o sujeito que |Ihe serd pedido para resgatar essas palavras
novamente,dizendo:“Eu Ihe pedirei para resgatar essas palavras novamente no final

do teste.”
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Pontuacéo: Nao sdo dados pontos para as tentativas 1 e 2.

6. Atencéo

Span de digitos direto

Aplicacdo: Dé as seguintes instrugdes: “Eu lhe direi alguns nimeros e quando eu
terminar, me repita na ordem exata que eu os disse.” Leia a sequéncia de 5 niUmeros

no intervalo de um digito por segundo.

7. Span de digitos indireto

Aplicacdo: Dé as seguintes instrugcdes: “Agora eu lhe direi mais alguns numeros,
porém, quando eu terminar vocé devera repeti-los para mim na ordem inversa.” Leia
a sequéncia de 3 niumeros no intervalo de um digito por segundo.

Pontuacdo: Atribua um ponto para cada sequéncia repetida corretamente, (N.B.:A

resposta correta para a tentativa inversa é 2-4-7).

8. Vigilancia

Aplicacdo: O examinador |é as listas de letras no intervalo de uma por segundo,
apos dar as seguintes instrucdes: “Eu lerei uma sequéncia de letras. Toda a vez que
eu disser a letra A, bata a mao uma vez. Se eu disser uma letra diferente, ndo bata a
sua mao.”

Pontuacado: Dé um ponto se houver de zero a um erro (um erro € uma batida na letra

errada ou uma falha na batida da letra A).

9.Sete Seriado

Aplicacdo: O examinador da as seguintes instru¢des: “Agora eu |lhe pedirei para que
vocé subtraia sete a partir de 100, e entdo siga subtraindo sete da sua resposta até
eu lhe disser que pare.” Dé esta instrugao 2 vezes se necessario.

Pontuacéo: Este item é pontuado com 3 pontos. N&o atribua ponto (0) para uma
subtracdo incorreta, 1 ponto para uma subtracdo correta, 2 pontos para duas a trés
subtracdes corretas e 3 pontos se 0 participante fizer com sucesso quatro ou cinco
subtracdes corretas. Conte cada subtracéo correta de 7, comegando de 100.Cada
subtracdo € avaliada independentemente; ou seja, se 0 participante responde com

namero incorreto, mas continua a subtrair corretamente7 daquele niamero, dé um
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ponto para cada subtrac&o correta. Por exemplo, o participante pode responder “92-
85-78-71-64" quando o 92 é incorreto, mas todos os numeros subsequentes sao

subtraidos corretamente. Este € um erro e o item deve receber a pontuacao de 3.

10. Replicacéo de sentenca

Aplicacdo: O examinador da as seguintes instrugcdes: “Eu vou ler uma sentenca para
vocé. Repita depois de mim, exatamente como eu disser: Eu somente sei que Joao
€ quem sera ajudado hoje.” Apdés a resposta, diga: :“Agora eu vou ler outra
sentenca. Repita-a depois de mim, exatamente como eu disser[pausal: o0 gato
sempre se esconde debaixo do sofa quando o cachorro esta na sala.”

Pontuacdo: Atribua 1 ponto para cada sentenca repetida corretamente. A repeticédo
deve ser exata. Esteja atento para erros que sdo omissdes (omitir “somente”,

“sempre”) e substituicdes/adicbes( “Jodo € quem ajudou hoje”).

11. Fluéncia Verbal

Aplicacdo: O examinador da a seguinte instrugao: “Diga-me quantas palavras vocé
puder pensar que comecem com uma certa letra do alfabeto que eu Ihe direi em um
minuto. Vocé pode dizer qualquer tipo de palavra que quiser, exceto nomes proprios
(como Beto ou Bauru), numeros, ou palavras que comegam com 0S mesmos Sons
porém com diferente sufixo, por exemplo, amor, amante, amando. Eu direi para
parar apés 1 minuto. Vocé esta pronto? [pausa] Agora , me diga quantas palavras
vocé pode pensar que comegam com a letra F.[tempo de 60 segundos]. Pare”.
Pontuacédo: Atribua 1 ponto se o sujeito gerar 11 palavras ou mais em 60 segundos.

Grave a resposta do sujeito no espaco ou ao lado.

12. Abstracéo

Aplicacdo: O examinador pede ao sujeito que expligue o que cada par de palavras
tem em comum, comegando com o exemplo: “Diga-me em que uma laranja e uma
banana s&o parecidas”. Se o sujeito responde de maneira concreta, entdo somente
diga uma vez adicional:” Me diga de outra forma em que estes 2 itens sao parecidos
”.Se o0 sujeito nao der a resposta apropriada (fruta), diga, “sim, e elas sdo ambas

frutas” ndo dé nenhuma outra instrugao ou esclarecimento.
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Apos o ensaio, diga: “Agora me diga em que um trem e uma bicicleta sdo
parecidos”. Apos a resposta, aplique a segunda tentativa dizendo: “Agora me diga
em que uma régua e um reldgio sdo parecidos” . Nao dé nenhuma instrugao
adicional ou dica.

Pontuacdo: Somente os ultimos pares de itens sdo pontuados. Dé 1 ponto para cada
par de itens corretamente respondidos. As seguintes respostas sao aceitas; trem-
bicicleta=meios de transporte, meios de viajar, vocé viaja em ambos; régua-
relégio=instrumentos de medida, usados para medir. As seguintes respostas nao

sao aceitas: trem-bicicleta=eles tém rodas; régua-reldgio=eles tém nlimeros.

13. Evocacdao Tardia

Aplicacdo: O examinador da as seguintes instrugdes: “Anteriormente eu li algumas
palavras para vocé, as quais eu pedi que vocé se lembrasse. Me diga quantas
dessas palavras vocé pode lembrar.” Faca uma marca (V) para cada uma das
palavras lembradas corretamente espontaneamente sem nenhuma pista, ho espaco
alocado.

Pontuacdo: Atribua 1 ponto para cada palavra lembrada livremente sem nenhuma
pista.

Opcional

Apés a tentativa de evocacéao livre, dé dicas para o sujeito com a lista de categoria
semantica abaixo para qualquer palavra ndo lembrada. Faca uma marca(\) no
espaco alocado.Se o sujeito lembrar da palavra com a ajuda da categoria ou da
pista de mudltipla escolha, dé dica para todas as palavras ndo lembradas dessa
maneira. Se o sujeito ndo lembrar da palavra apos a pista da categoria, dé a ele a
tentativa de multipla escolha, usando a seguinte instrugdo como exemplo, “Qual das
seguintes palavras vocé acha que era, nariz, rosto ou mao?”

Use a seguinte categoria e/ou pista de multipla escolha para cada palavra, quando
apropriado:

ROSTO pista de categoria: parte do corpo multipla escolha: nariz, rosto, méo
VELUDO pista de categoria: tipo de tecido multipla escolha: jeans, algodao ,veludo
IGREJA pista de categoria: tipo de construcdo mdultipla escolha: igreja, escola,
hospital

MARGARIDA pista de categoria: tipo de flor mdltipla escolha: rosa, margarida, tulipa
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VERMELHO pista de categoria: uma cor multipla escolha: vermelho, azul, verde

Pontuacdo: Nao sao atribuidos pontos para palavras lembradas com pista. A pista é
usada somente como proposta para informacao clinica e pode dar ao avaliador do
teste informacdo adicional sobre o tipo de disturbio de meméria. Para déficits de
memoria com falha de resgate,0 desempenho pode ser melhorado com a pista.Para

déficits de memdria com falha de registro, o desempenho ndo melhora com a pista.

14. Orientacgao

Aplicacéo: O examinador da as seguintes instrugdes: “Diga-me a data de hoje”. Se o
sujeito nao der a resposta correta, entdo diga imediatamente: "Me diga [0 ano, més,
data exata e o dia da semana]’. Entdo diga: “Agora me diga o nome deste lugar e
em que cidade fica”.

Pontuacdo: Atribua 1 ponto para cada item corretamente respondido. O sujeito deve
dizer a data e local exatos (nome do hospital, setor, consultério). Ndo séo atribuidos

pontos se o sujeito comete erro de um dia para outro dia e a data.

Resultado Total : some todos os resultados listados a margem direita. Adicione 1
ponto para o individuo que possui 12 anos de escolaridade formal ou menos para
um maximo possivel de 30 pontos. O resultado total final de 26 ou acima é

considerado normal
ANEXO 9

VICON
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ANEXO 10
Aprovacdo CEP (ESTUDO SPRINT)

c UFRGS - PRO-REITORIA DE
< PESQUISA DA UNIVERSIDADE
B o o FEDERAL DO RIO GRANDE DO

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: MECANICA DO SPRINT EM PESSOAS COM DOENGA DE PARKINSON E IDOSOS
SAUDAVEIS

Pesquisador: Leonardo Alexandre Peyré Tartaruga

Area Tematica: Equipamentos e dispositivas terapéuticos, noves ou néo registrados no Pals;
Versao: 3

CAAE: S11827158.1.0000.5347

Instituicao Proponente: UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
Patrocinador Principal: Financlamento Prdprio

DADOS DO PARECER
Nimero do Parecer: 3. 120.630

Apresentacao do Projeto:

O Projeto denominade de MECANICA DO SPRINT EM PESSOAS COM DOENCA DE PARKINSOM E
IDOSOS SAUDAVEIS & a versdo 3 do projeto de pesquisa apresentado a este CEP pelo pesquisador
responsavel Leonardo Alexandre Peyré Tartaruga. E projeto com financiaments préprio, apresentado pela
primeira vez em 11 de junho de 2018 (versao 1).

Objetivo da Pesquisa:

A pesquisa tem como objetivo geral a descricio do perfil da mecanica do SPRINT e sua comparagao entre
duas populagbes: em pesscas com DOENCA DE PARKINSON (D.P.) @ em pessoas |dosas saudaveis e
fislcamente ativas. Como cbjetives especificos o projeto contempla: 1. descrever a meclnica do SPRINT em
pacientes com D.P.; 2. comparar pessoas com D.P. & idosos sauddveis fisicamente atives, levando em

conta as seguinies varidvels mecanicas: 2.1, velocidade maxima tedrica V0, 2.2. forga maxima tedrica; 2.3,

forca maxima FO; 2.4, Poténcia maxima; 2.5 Poténcia maxima horizontal, 2.6. Média de aplicacao de forca
nos 10m do SPRINT; 2.7. Diregao da aplicacio da forga: 2.8. Tempo total do SPRINT; 2.89. Tempo do
SPRIMT nos trechos 5m, 10m, 20m, 25m & 30m; 2.10. Comparar a relagio entre poténcia, forga e
velocidade durante o SPRINT; 2.11. Avallar a reprodutibilidade do aplicative MYSPRINT em pacientes com
D.P.; 2.12. Correlacionar as varidveis mecinicas com o estadiamento & tempo da D.P.

Enderego: Av. Paulo Gama, 110 - Sala 317 do Prédo Anexo 1 da Reiloria - Campus Centro

Bairre: Famouping CEP: g0.040-060
UF: RS Municipio: PORTD ALEGRE
Telefone: (51)3306-3738 Fax: [51)3308-4085 E-mail: eabcafpropess.ulrgs b
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UFRGS - PRO-REITORIA DE
,d) PESQUISA DA UNIVERSIDADE w
CEP FEDERAL DO RIO GRANDE DO

Continuagio do Parecer: 3. 150630

Avaliagdo dos Riscos e Beneficios:

Riscos:

Os riscos relacionados 4 sua participacao no estudo, embora baixos, estio abaixo descritos:

+ ook podera apresentar desconforto por cansaco: embora ¢ exercicio seja mantido em um nivel de esforgo
sequro, ha possibilidade de vocd sentir fadiga, dor muscular ou cansago durante ou apds as sessdes de
exercicio de corrida. No caso de haver desconforto durante a sessao, o exercicio serd imediatamente
suspenso, &, se necessdrio for e vocé receberd o atendimente adequado pela fisioterapeuta e pelos
professores avaliadores.

» Vood poderd apresentar alterages nos batimentos cardiacos e na pressao arterial. Porém, vood podera
interromper o teste a qualquer momento.

* Durante a corrida, vocl podera ndo conseguir acompanhar a velocidade. Porém, as velocidades serio
ajustadas por vocé, conforme a sua sensacio de esforco, @ vocd serd ensinado previamente.

* Vocé poderd apresentar dores de cabecas e nauseas devido ao aumento da temperatura corporal durante
os testes. Entretanto, as avaliagdes serdo realizadas em horarios em que a temperatura esteja mais
agraddvel. Além de ser disponibilizado para vocd dgua para sua hidratagao durante o exercicio fisico, e ao
final do teste vocé receberd uma barra de cereal;

A PARTIR DESTE ITEM, CONFORME SOLICITAGAD DO(A) PARECERISTA ANTERIOR, HOUVE
ALTERAGAO NA REDAGAD DA IDENTIFICAGAC, DESCRICAC E AGOES A SEREM EFETIVAS EM
FACE DO RISCO.

» Hi o rigco de vood cair durante os testes ou durante as sessdes de familiarizacdo. Entretanto, terd uma
equipe de prontidao altamente qualificada para fazer os procedimentos de primeires socomos. NESTE
PONTO, HOUVE A ALTERACAD DO TEXTO REFERENTE AQ RISCO: CASO VOCE CAIR, ENQUANTO
UM PROFESS0OR RESPONSAVEL DA COLETA FARA A LIGACAD PARA A ASSISTENCIA MEDICA DE
EMERGENCIA (SAMU), A FISIOTERAPEUTA QUALIFICADA FARA O ATENDIMENTO INICIAL
ENQUANTO SEJA ACIONADO © MEDICO CARDIOLOGISTA DO LABORATORIO, QUE PRESTERA O
ATENDIMENTO EM PRIMEIROS SOCORROS, E OS5 DEMAIS INTEGRANTES DA EQUIPE LHE DARAO
TODO O SUPORTE NECESSARIO PARA O SEU BEM-ESTAR E CONFORTO ATE A CHEGADA DO

SAMU, QUE LHE ENCAMINHARA PARA O HOSPITAL DE PRONTO SOCORRO. A EQUIPE TERA,

DURANTE AS AVALIACOES, MATERIAIS DE PRIMEIROS SOCORROS.
HOUVE UMA ALTERACAOD SUBSTANCIAL NA DESCRICAO DOS PROCEDIMENTOS E DOS
PROFISSIONAIS ENVOLVIDOS EM FACE DO RISCO APONTADO. NA VERSAD ANTERIOR, O

Endarefo: Av. Paulo Gama, 110 - Sala 317 do Prédo Anexo 1 da Reitoria - Campus Centro

Bairro:  Fammoupdha CEP: 90.040-060
UF: RS Municipia: PORTO ALEGRE
Telefome: (51)3308-3738 Fax: [51)3308-4085 E-mail: ebcafpropess.ulrgs. b
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UFRGS - PRO-REITORIA DE
1(') PESQUISA DA UNIVERSIDADE W
CEP FEDERAL DO RIO GRANDE DO

Contnuagao do Parecer: 3.120 630

PESQUISADOR APENAS INDICADAVA A ACAO DOCENTE NA CHAMADA DA SAMU: “enquanto um
professor responsdvel da coleta fard a ligagho para a Assisténcia Médica de Emergéncia (SAMU) que he
encaminhara para o Hospital de Pronto Socorro”.

= 0= testes de comida serdo realizados no periodo da manha, poks neste tumo teremos prezente o médico
cardiologista do LAPEX.

. Em casos de surgimento de um acidente ou lesdo fisica resultante diretamente dos testes, haverd o servigo
de assisténcia imediata por conta dos pesquisadores (emergencial e sem dnus de qualguer espécie para
vocd).

AQUI TAMBEM FOI COMSIDERADA A SOLICITACAD FEITA PELO CEP UFRGS E HOUVE ALTERACAO
DO TEXTO ORIGINAL, PASSANDO A REDACAOD AOQ SEGUINTE MODO: "Ressalta-se gue serd
providenciada compensagao financeira por conta dos avalladores para pagamento dos demals senvicos de
salde. Desta forma, a responsabilidade sobre as despesas com os servigos de satde como plano de

salide. intervencdes cirirgicas e medicagdes serdo de total responsabilidade do pesquisador responsavel.

O pesquisador, o patrocinador e as instituicies & ou organizactes envolvidas nas diferentes fases da
pesquisa proporcionario assisténcia imediata, bem como se responsabillizarao pela assisténcia integral aos
participantes da pesguisa no gue se refere a complicactes e danos decorrentes da pesquisa.

Se vock vier a sofrer qualquer tipo de dano resultante de sua participacao na pesquisa, previsto ou nao no
TCLE. tera direito & indenizagao, por parte do pesquisador, do patrocinador @ das instituigies envolvidads
nas diferentes fases da pesquisa.

Beneficios:

Oz beneficios de parlicipar deste estudo serdo o conhecimento do seu estado fisico e de resultados de
diferentes exames imporiantes no controle da Doencga de Parkinson e a possibilidade de realizacio de
atividade fisica orientada por um profissional de educagao fisica.

Comentirios e Conslderagies sobre a Pesquisa:

Trata-se de um estudo comparativo de perfil mecanico entre uma populagio com Doenga de Parkinson
(D.P.) & idosos sauddvels fisicamente ativos, envolvendo diferentes itens a serem comparados> A pesguisa
sera realizada em dois grupos de 14 membros voluntarios cada, 14 com D.P. & 14 idosos sauddvels. A
metodologia apresentada ¢ adequada ao desenvolvimento do
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projeto. Como ferramenta de pesguisa sera feito o uso de um aplicative denominado de MY SPRINT.
HOUVE ALTERAGAQ SUBSTANCIAL NA DESCRICAD DOS RISCOS DA PESQUISA E COMO SERAD

REALIZADOS 05 ATENDIMENTOS NECESSARIOS, TANTO NO PROJETO QUANTOD MA PLATAFORMA,

BEM COMO NA CARTA EM ANEXO, TODOS CONSTANDO DO MESMO TEXTO PADRAQ. ESTA
REDACAOQ FOI ADEQUADA SEGUINDO A RESOLUCAD 466/2012 CONEP, TENDO SIDO RETIRADAS
45 RESSALVAS APRESENTADAS NA VERSAD 2 DO PROJETO. NA VERSAD 3 O PROJETO

APRESENTA A GARANTIA DE ATENDIMENTO ADEQUADO, RESSARCIMENTO E INDENIZACAD.

Conslderagtes sobre os Termos de apresentacao obrigatdria:
FOLHA DE ROSTO: APRESENTADA DE FORMA ADEQUADA.

ORCAMENTO: APRESENTADO DE FORMA ADEQUADA.

CRONOGRAMA: reapresentado e revisado com inicio em janeiro de 2018 e encemamento em dezembro de
2018,

PROJETO COMPLETO (EM ANEXO): READEQUADO, NOS ITENS SOLICITADOS. OBSERVAR QUE
TODOS OS ITENS ALTERADOS ESTAQ GRIFADOS NO PROJETO CRIGINAL (LETRA VERMELHA E
MARCADOR AMARELO) E SAD REDESCRITOS NA CARTA EM ANEXO, SEGUINDO AS INDICACOES
DO PARECER ANTERIOR.

TCLE: READEQUADO, DE ACORDO COM AS EXIGENCIAS DA RESOLUGAOD 466/2012.
AUTORIZACAD DE INSTITUICAC PARTICIPANTE: APRESENTADO DOE FORMA ADEQUADA.

INCLUI AINDA EM ANEXD O PARECER DA COMPESQ ESEFID, tendo sido aprovado do ponto de vista da
pesquisa cientifica, sendo considarada sua relevancia, atualidade, referencial tedrico & metedologia de
pasquisa, tende sido Incorporadas as sugestdes apontadas neste paracer.

OBSERVACAQ: O TCLE REVISADO E REAPRESENTADO E UM DOCUMENTO EXTENSO, DE 4
PAGINAS, NO QUAL CONSTAM O3S SEGUINTES ITENS: 1. APRESENTACAD DO PROJETO DE
PESQOUISA E DA PERSPECTIVA COMPARATIVA; 2. TEMPO DE DURACAD DA PESQUISA E SISTEMA
DE REALIZAGAD DO PROJETO; RECOMENDAGOES GERAIS SOBRE A MEDICAGAD, 3. DESCRICAD
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PESQUISA: 3.1. APRESENTACAD DA PESQUISA EM SITUACAD DE ENTREVISTA, LEITURA DO TCLE
E AVALIACAO GERAL; 3.2. VISITA NA PISTA DE ATLETISMO; 3.3. NOVA VISITA NA PISTA DE
ATLETISMO, QUANDO SAO APRESENTADOS NO CORPO DO TCLE OS RISCOS E BENEFICIOS. CADA
UM DESTES MOMENTOS POSSUI UMA DESCRICAD ORGANIZADA EM TOPICOS. APESAR DE SER
BASTANTE OBJETIVA, ELA E, POR VEZES, EXTENSA E REPETITIVA, CARACTERIZANDO UM
ESPIRITO DIDATICO PRESENTE NO CONJUNTO DO TERMO.

Recomendagdes:
0 PESQUISADOR ATENDEL AS SOLICITACOES:
1. ADEQUACAD DO CROMOGRAMA

2. ADEQUACAD DO PROJETO ORIGINAL E DA VERSAD APRESENTADA MA PLATAFORMA BRASIL.

Foram realizadas as alteragbes solicitadas no que tange aos itens RISCOS.
3. ADEQUACAOD DO TCLE
4. INCLUSAO DA CARTA RESPOSTA AS PENDENCIAS APONTADAS NA VERSAD 2. Nesta carta, sfio

explicitadas as alteragoes realizadas no TCLE, na alteragao do item RISCOS, ajuste de CRONOGRAMA,

compromisso de elaboracio e apresentagao de relatdrios parcial e final, apresentacio dos dados ao CEP e

ao CONEP guando solicitado, manutengao dos dados da pesquisa pelo periodo de 5 anos,

encaminhamento dos resultados da pesquiza para revistas cientlficas, dando os devidos créditos a equipe
de pesquisadores, participantes, associados e pessoal técnico.

5. REVISAO DA REDACAO DO TCLE, CONFORME SOLICITACAD. H4 detalhamento dos procedimentos
de explicagdo da pesquisa na forma de uma reunido com entrevistas, identificando os direitos dos
participantes em relacdo 4 pesquisa, desde deixar a pesquisa a qualquer instante, seus direitos de
atendimento (assisténcia integral), de cobertura de despesas (ressarcimento). bem como os direitos de
indenizagao

& REVISAOQ DOS ITENS E DESCRICOES DOS RISCOS. NO PROJETO E FORMULARIO DA
PLATAFORMA BRASIL

QUANTO AQ ITEM, INCLUSAD DO PESQUISADOR DA FRAMCA, O PESQUISADOR RESPONSAVEL
OPTOU, APRESENTANDO JUSTIFICATIVA NA SUA CARTA, POR EXCLUIR A PARTICIPACAD DO
PROJETO DE PESQUISA EM QUESTAD. Neste item, aspecificamente, o pesquisador indica apenas a
participagdo do LAPEX & do grupo de pesquisa CNPQ UFRGS LOCOMOTION. Justifica que o tempo
previsto para a pesquisa é apenas de um ano & questdes burocriticas ndo permitiriam o cumprimento
adequado do calendario.
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Conclusbes ou Pendénclas e Lista de Inadeguagdes:
TODOS OS ITEMS INDICADOS ANTERIORMENTE FORAM REVISTOS PELO PESQUISADOR E
ADEQUADOS, CONFORME A SOLICITACAD.

Consideragfes Finals a critério do CEP:

Y

Aprovado.

O presents projeto, segulu nesta data para andlise da CONEP e 56 tem o seu iniclo autorizado apds a
aprovagio pela mesma.

Este parecer fol elaborado baseado nos documentos abalxo relaclonados:

Tipo Documento Arguivo Postagem Adtor Situagio
Informagdes Basicas| PE_INFORMACOES_BASICAS DO P | 14/01/2019 Aceilo
do Projeto ROJETO 1150416 pdf 15:27:56
Outroz carta_reajuste 2 cep sprint_14 01_19.| 14/01/2019 |ELREN PASS0S Aceio

pf 15:26:41  |MONTEIRO
TCLE/ Termos da | TCLE3SPRINT pdf 14/01/2019 |ELREN PASS0S Aceilo
Aszsentimento / 15:25:112 |MONTEIRO
Justificativa de
Auséncia -
Cronograma CROMNOGRAMA_3 SPRINT.pdf 14/01/2019 |ELREN PASS0OS Aceito
14:34:35  |MONTEIRO
Projeto Detalhado /| Projeto_my_print CEP_ajustado. pdf 27109/2018 |ELREN PASS0S Aceilo
Brochura 14:59:45 |MONTEIRO
Investigador
Folha de Rosto FOLHADEROSTO ASSINADA MS.pdf | 11/06/2018 |Leonardo Alexandre | Aceito
025051 | Peyné Tartaruga
Declaracao de CARTA_ANUENCIA_LAPEX_SPRINT.p| 08/06/2018 |ELREN PASSOS Aceilo
Instituicao e df 09:49:56 |MONTEIRO
Parecer Anterior Par&csr_mnsubstandadﬂ_CDM-PE 80 08/06/2018 | ELREN PASSOS Aceilo
ESEFID SPRINT pdf 09-44:47 |MONTEIRD
Situacdo do Parecer:
Aprovado
MNacessita Apreclacio da CONEP:
Sim
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ANEXO 11
Checklist Estudo Sprint

ﬂ:ONSORT 2010 checklist of information to include when reporting a pilot or feasibility

LY randomized trial in a journal or conference abstract
Reported on
Item Description
line number
Title Identification of study as randomised pilot or feasibility | -
trial
Authors * Contact details for the corresponding author 20-25
Trial design Description of pilot trial design (eg, parallel, cluster) 114 - 115
Methods
Participants Eligibility criteria for participants and the settings 94— 103/
where the pilot trial was conducted 104 -110
Interventions | Interventions intended for each group 127 - 144
Objective Specific objectives of the pilot trial 83 - 88
Outcome Prespecified assessment or measurement to address | 83 — 88/
the pilot trial objectives** 146 - 150
How participants were allocated to interventions NA
Randomization
Blinding Whether or not participants, care givers, and those | 143 - 144
(masking) assessing the outcomes were blinded to group
assignment
Results 210
Numbers Number of participants screened and randomised to 211 - 214
randomized each group for the pilot trial objectives**
Recruitment Trial statust NA
Numbers Number of participants analysed in each group for the | 213 - 214
analysed pilot objectives**
Outcome Results for the pilot objectives, including any 221- 284
expressions of uncertainty**
Harms Important adverse events or side effects 226 — 228
Conclusions General interpretation of the results of pilot trial and 363 -380
their implications for the future definitive trial
Trial Registration number for pilot trial and name of trial | ---
registration register
Funding Source of funding for pilot trial 388 - 390

Note: NA = Not applicable

Citation: Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, et al. CONSORT 2010
statement: extension to randomised pilot and feasibility trials. BMJ. 2016;355.

*this item is specific to conference abstracts **Space permitting, list all pilot trial objectives and give
the results for each. Otherwise, report those that are a priori agreed as the most important to the

decision to proceed with the future definitive RCT. {For conference abstracts.
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ANEXO 12

Normas Clinical Biomechanics

CLINICAL BIOMECHANICS

A journal affiliated to the International Society of Biomechanics, the American Society
of Biomechanics, the European Society of Biomechanics, the Taiwanese Society for
Biomechanics and the Socit de Biomcanique.
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DESCRIPTION

Clinical Biomechanics is an international multidisciplinary journal of biomechanics with a focus on
medical and clinical applications of new knowledge in the field.

The scienca of biomechanics helps axplain the causes of cell, tissue, organ and body system
disorders, and supports clinicians in the diagnosis, prognosis and evaluation of treatment mathods
and technologies. Clinfcal Biomeckanics aims to strengthen the links between laboratory and clinic
by publishing cutting-edge biomechanics research which helps to explain the causes of injury and
disease, and which provides evidance contributing to improved clinical management,

A rigorous peer review systam is employed and every attempt is made to process and publish tap-
guality papers promptly.

Clinical Biomechanics explores all facets of body system, organ, tissue and cell biomechanics, with
an emphasis on medical and clinical applications of tha basic science aspects. Tha role of basic
science is therafore recognized in a medical or clinical context. The readership of the journal closaly
reflects its multi-disciplinary contents, being a balance of scientists, angineers and clinicians.

The contents are in the form of research papers, brief reports, review papers and correspondance,
whilst spacial intarest issues and supplemants ara published from time to tima.

Disciplines covered include biomachanics and mechanobiclogy at all scales, bicengineering and use
of tissue enginearing and biomaterials for clinical applications, bisphysics, as weall as biomechanical
aspacts of medical robotics, ergonomics, physical and cccupational therapautics and rehabilitation.

The journal is affiliated to the European Society of Biomechanics, the American Society of

Biomachanics, tha International Society of Biomechanics, the Taiwanese Society of Biomechanics,
and the Socit de Biomcanigue.

AUDIENCE

Biomachanists, bisanginears, orthopaadic physicians, physiotherapists, ergonomists and
rheumataologists,
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ABSTRACTING AND INDEXING
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Reference Update
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Scopus
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GUIDE FOR AUTHORS

Your Paper Your Way

We now differentiate between the requirements for new and revised submissions. You may choose to
submit your manuscript as a single Word or PDF file to be used in the refereeing process. Only when
your paper is at the revision stage, will you be requested to put your paper in to a "correct format’
for acceptance and provide the items required for the publication of your article.

To find out more, please visit the Preparation section below.

Page charges

This journal has no page charges.

Submission checklist

You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
= E-mail address
= Full postal address

All necessary files have been uploaded:

Manuscript:

= Include keywords

= All figures (include relevant captions)

= All tables (including titles, description, footnotes)

# Ensure all figure and table citations in the text maktch the files provided
= Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

= Manuscript has been 'spell checked' and "grammar checked®

= All references mentioned in the Reference List are cited in the text, and vice versa

= Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

= A competing interests statement is provided, even if the authors have no competing interests to
declare

= Journal policies detailed in this guide have been reviewed

# Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

Author Checklist
Author Checklist is mandatory. Please click here to download the form and attach during submission
process

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.
Declaration of interest

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none’. This summary statement will be ultimately published if the article is accepted.
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2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
Jjournal’s official records. It Is Important for potentlal Interests to be declared in both places and that
the information matches. Maore information.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously {except in
the form of an abstract, a published lecture or academic thesis, see "Multiple, redundant or concurrent
publication’ for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form;, in
English or in any other language, induding electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use indusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', "hisfher' instead of 'he' or 'his’, and by making use of job titles that are free of stereotyping
(e.g. "chairperson’ instead of 'chairman' and ‘flight attendant’ instead of 'stewardess').

Author contributions

For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

Authorship

All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to be
submitted. Collaborators who do not satisfy the criteria for authorship can be listed as 'contributors’
under the Acknowledgments section.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any reguests approved by the Editor will result in a corrigendum.

Clinical trial results

In line with the position of the International Committee of Medical Journal Editors, the journal will not
consider results posted in the same clinical trials registry in which primary registration resides to be
prior publication if the results posted are presented in the form of a brief structured (less than 500
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words) abstract or table. However, divulging results in other circumstances (e.g., investors' meetings)
is discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.

Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enrollment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with Intermational Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be incuded at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Copyright

Upon acceptance of an article, authors will be asked to complete a "Journal Publishing Agreement’ (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a "Journal Publishing Agreement” form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
droulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement’ {more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) hawe certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.
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Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

Open access
This journal offers authors a choice in publishing their research:

Subscription

» Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

+ No open access publication fee payable by authors.

» The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access

* Articles are freely available to both subscribers and the wider public with permitted reuse.

+ A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (rejuse is defined by the following Creative
Commons user licenses:

Creative Commaons Attribution-NonCommercial-NoDerivs {CC BY-NC-ND )

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work {such as an anthology), as long as they credit the author{s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is WSD 3300, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/ocpenaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution's repository after an embargo period. This is the wversion that has been accepted for
publication and which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription articles, an
appropriate amount of time is needed for journals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo period and it begins from the
date the article is formally published online in its final and fully citable form. Find cut more.

This journal has an embargo period of 12 months.

PREPARATION

NEW SUBMISSIONS

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

AUTHOR INFORMATIOM PACK 20 Mar 2019 www.elsevier.comy/locate/clinbiomech &

233



Language {(usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may reguire editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system conwverts your article files to a single PDF file used in
the peer-review process. Editable files {e.g., Word, LaTeX) are reguired to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Contributions falling into the following categories will be considered for publication and are accepted
on the understanding that they hawve not been published previcusly, nor are under consideration
for publication in any other journal. This policy on redundant publication extends to overlapping or
incremental submissions (salami publication) where data from essentially the same experiment is
spread across numerous papers: the practice is discouraged, and such submissions are unlikely to
be considered for publication.

Papers — scientific reports within the scope of the journal. The length should not normally exceed
4000 words with around six figures/tables (large data tables and multi-part figures are generally best
placed in Supplementary Data).

» Two-part submissions are discouraged.

+ Reports focused on development of methods (e.g. reliability, validity)in the absence of experimental
application are not acceptable.

» Reports on model development should address a specific question of clinical interest or report a
novelty not yet understood.

+ Finite element simulations: The journal has strict requirements on model validation for finite
element/numerical models - submissions involving such modelling must comply with those
reqguirements [ see Viceconti et al. Extracting clinical data from finite element simulations. Clin Biomech
2005;20:451-454). Authors must confirm in their covering letter that their paper complies with the
journal's requirements and for the benefit of the readers they may wish to cite Viceconti et al.

= When reporting tests of implants/devices, a laboratory test in the absence of a dinical component is
insufficient (i.e. experiments should involve human subjects, or involve specimens where the clinical
state is replicated; experiments should seek to explain the cause of documented (not conjectured)
implant failure)

+ Studies should have a clear clinical relevance, and subjects should match the purpose of the study,
{e.g. young healthy volunteers are generally inappropriate for studies about clinical problems/injury
mechanisms or about problems experienced by older people).

# Single clinical case reports are usually considered to be unsuitable.

Brief Reports - around 1500 words with few figures or tables.

Review Papers - authoritative, comprehensive, and well-referenced reviews of a relevant subject
{which are likely to be longer than research papers).

Perspective Papers - typically in the range of 1000-3000 words. These manuscripts will explore
important topics with clinical relevance which are typically under a scientific debate, considering the
history and evolution of the specific sub-field or biomechanical problem, and allowing expression of the
views or opinions of leaders in the field, relying on the body of evidence and published literature. Such
articles will be submitted by invitation only, and will be invited by the Editor-in-Chief of the journal.

Correspondence - letters relating to matters published in the journal are encouraged.

Submissions are screened by an editorial panel; if considered suitable for the journal two or more
peer reviewers will be allocated. With the exception of Review Papers, do not ask the Editor for a prior
view on suitability. Only a proportion of scientifically robust papers can be accepted for publication,
so authors should be aware that submissions requiring extensive revisions are unlikely to be offered
the opportunity to revise and resubmit. In cases where the original reviewers disagree, the editor
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may opt to obtain further opinion. Appeals can only be considered where the authors can identify an
irregularity in the review process; it is not acceptable simply to state that the reviewers' concerns
can be addressed.

Please remember that reviewers work on a voluntary basis. The editorial office does everything it can
to ensure a timely review process, which is driven by an electronic reminder process. Authors are
respectfully requested to not send emails to the editorial office asking about the status of their paper.
You will not be forgotten, and will be informed as soon as the process is complete.

Submit your article
Please submit your article via https://www.evise.com/profile/ #/CLBI/login

Please submit, with the manuscript, the names, addresses and e-mail addresses of two potential
referees. Note that the editor retains the sole right to decide whether or not the suggested reviewers
are used.

References

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, wolume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Mote that missing
data will be highlighted at proof stage for the author to correct.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the "spell-check' and "grammar-check’
functions of your word processor.

Article structure

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 {then 1.1.1, 1.1.2, ...}, 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to "the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line. Provide line numbering
for the convenience of reviewers. Avoid footnotes.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Results

Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined Results

and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Condlusions
The main conclusions of the study may be presented in a short Condusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.
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Essential title page information

+« Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

« Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

» Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future gueries about
Methodology and Materizls. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

« Present/permanent address. It an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address’ {or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

« Word count.Give word counts both for the abstract and for the main text (excluding references
and legends).

Abstract

A concise and factual abstract is required which must be in structured format. The following section
headings (in italics) should each start a new line: Background, Methods, Findings, Interpretation.
Please give an idea of the effect size of the results of hypothesis tests rather than simply quoting
the statistical significance. The interpretation paragraph should explain how the findings add to
understanding of the topic and outline the cdinical implications. Only universally accepted and
understood abbreviations are allowed in the Abstract (e.g. CT, MR). but no specialties or author-

defined abbreviations (e.g. OA osteoarthritis; TKR total knee replacement etc). References are not
permitted. The abstract should not exceed 250 words in total.

Highlights

During the submission process you will be asked to provide Highlights of your research. These are
a collection of short bullet points that conwvey the rationale and core findings of the article. They
need to be submitted in a separate file in the online submission system. Please use 'Highlights" in
the file name and include 3 to 5 bullet points (maximum B85 characters, including spaces, per bullet
point). Only universally accepted and understood abbreviations are allowed (e.g. CT, MR), but no
specialty or author-defined abbreviations (e.g. OA osteoarthritis; TKR total knee replacement etc).
See https://www.elsevier.com/highlights for examples of Highlights.

Keywords

Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, "and', "of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations

Ensure all acronyms/abbreviations are defined at first use. The use of many abbreviations in the text
makes reading difficult and tiring: keep to @ minimum. For products ensure the source details are
complete (company, city, country) (All US addresses must include USA).

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.qg., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:
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Funding: This work was Suppored Dy the Natlonal [sttutes of Health [grant numbers xow, yryyl,
tre Bill & Melinds Gates Fosndetion, Seattle, WA [grant number zxzz); aad the United Stabes Iralitutes
of Peace [grant number assal,

[tiz not necessary to include detafed descriptions on the program or type of grants and awards. When
funding & from a block grant or mther resourcss availahie to a universty, mlisoe, or otéer research
InECAubn, b the name of the NSEMLCR or arganizzbon that provided the Tundng.

If no funding has besn provided for the research, plesse mchade the following sertenoe:

This resasrch did not recedve any spedfic grank from funding zgencies in the public; commercial, or
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Units and scientific messirements

Foflom internatinally acrephed miles and comwentions: use the international system of unks (S1).
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b e rsmprezs. o). Confidence inbervals are prefered ower just P ovalues; their use Is
describied in Statetics with Confidence (BMI Bools, X00)

Artwork

Elertronic atwark

Genaral pomis

» Make sure pou use uniform keftedng and sEEng af your ongingl arwork.

# Embed the used fionts § e apolication provides that option,

= Aim to wse the foflowing fonts in your ifestrations: Arisf, Courer, Times Kew Roman, Symbal, or
use fonts tret look similar

= Marmber the llustrabicns according to their sequence inthe text

& i@ a Ingacal naming convantion fioe your arbwerk files.

# PAYIdR CRpfons fo MUSTES Seasrmtehy.

® 578 the lustranons ciose I e desired dimensians of the published version

» Submil each ilkusiration =5 1 separale file,

A detniled guide on deciioni arwork is evasable,

You are wrged to visik this site; some excerpts from the detoiled information are given hare.
Farmats

[f your electronic artwork is created in 2 Microsoft Office application (Word, PowerPoind, Ewcel) then
please supply ‘a5 is' inthe nabive document format.

Regandiess of he spplcation used omer man MICREOT OFICE, WhEn your BECTONK #Tenrk s
finaized, piedse "Save 85 OF onvert e images (o one of the [elowing Tormals (nobe the resoluton
regarements for line drerwings, helftones, and finejhelibone combinations given below]:

EPS {or FEF): Vechor drawings, embed all used omts,

TEFF {or IPEG): Color ar grayscale photograpés (hatfiores), keep te & minimum of 300 dpi.

TEFF [or JPEG]: Bitmapped [pure Bacdk: B white pinels) line drawings, keep boa minimum of 1000 dpd,
TIFF [ar JPEG): Combinations tEmapped Enefhal-tore (coke or grayscale), keep o a minimum of
00 dpk.

Please da notl:

# Suopdy fies that sre optimized for screen use {e.g., GIF, BMP, PICT, WPG); these typicaly have &
ko number of peds and irbed set of colors;

= Supply files ot are too bow in resolution;

» Submik graphics that are disproportionately lame for the conkent.

Covar artwerk

Flzzse maip sure Tthat arwork Tikes a8 in an ArcepEhe fomma (TIFF (or JPEG), BP5 or POF), or
M5 O6Tice Mhesh and wilh the corect resdlution. 11, tegether with vour aomepied aride, wou submit
usable oofor Figures then Elsevier will ensure, 8t no additionsd charge, that these fgures will appear
in codor onlive (.., Sciencelinect and obher sites) regandess of whether or not tese Systrations
are reproduced inooolor in the printed version. For eoler repraduction in print, you will receive
imformation regarding the costs from Eleevier after receipt of your accepted article. Meacse
indicate your preference for color: in pant o online anly. Further mfoematios on the orsparstion ef
Blecirnnic armwark.
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Iliustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concermed about the guality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing’ is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Unpublished results and personal communications are not recommended in the reference list,
but may be menticned in the text. If these references are included in the reference list they should
follow the standard reference style of the journal and should include a substitution of the publication
date with either "Unpublished results' or 'Personal communication'. Citation of a reference as "in press'
implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high guality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surmames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar 1.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. {2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001]B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
im your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in 3 special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
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please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remowve field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
limk:

http://open.mendeley.com/use-citation-style/clinical-biomechanics

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directhy
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including Sciencelirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print wersion for the portions of the article that refer to this content.

Data visualization

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References” section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.
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There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN].

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE

Online proof correction

Corresponding authors will receive an e-mail with a link to our online proocfing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer guestions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including altermative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subseguent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Freguently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

E Copyright 2018 Elsevier | https:/fwww.elsevier.com
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11. APENDICES

APENDICE 1

Termo de Consentimento Livre e Esclarecido (ECR)

Estamos convidando vocé a participar do estudo intitulado “Efeitos de um
programa de caminhada noérdica e de caminhada livre em adultos com doenca de
Parkinson sobre a funcionalidade, estabilidade dindmica, cinemética e atividade
eletromiografica durante a marcha em diferentes velocidades”, que tem como
objetivo analisar os efeitos de um programa de intervencdo de 12 sessdes de
caminhada noérdica e caminhada livre e comparar seus efeitos sobre alguns
aspectos ligados ao quadro clinico de pacientes com Doenca de Parkinson. Os
aspectos a serem avaliados séo funcionalidade, estabilidade dinamica, cinematica e
como 0s seus musculos serdo ativados em diferentes velocidades realizados em
esteira ergométrica. Este estudo segue as Diretrizes da Resolucdo do Conselho
Nacional de Saude (CNS) No 466.

Vocé podera participar do estudo em um dos dois programas de treinamento
e esta definicdo ocorrera através de um sorteio. A caminhada nérdica consiste em
caminhar com o uso de dois bastdes tipo “trekking”, os quais dao apoio aos bragos e
auxiliam na impulsdo. O movimento dos bragos é alternado com os das pernas e 0
individuo apoia-se nos bastdes para caminhar. Para tanto, a técnica sera ensinada e
treinada previamente. Portanto, a diferenca entre os dois programas de caminhada é
basicamente o uso dos acessorios de treinamento (bastdes), no caso da caminhada
nordica, e a auséncia dos bastdes, no caso da caminhada livre.

O envolvimento com o estudo tera duracdo de oito semanas, sendo que
durante este periodo sera necesséria a sua participacdo duas vezes por semana de
forma alternada (dias e horarios de acordo com a disponibilidade do paciente), por
um periodo de, aproximadamente, 1 hora em cada dia. Os encontros serdo na
Escola de Educacdo Fisica da Universidade Federal do Rio Grande do Sul
(localizada na Rua Felizardo, 750, Jardim Botanico). As sessdes de treinamento
serdo realizadas na pista de atletismo da referida escola. Em dias chuvosos, as

sessOes de treinamento serdo transferidas para as dependéncias do Laboratério de
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Pesquisa do Exercicio (LAPEX), na sala da Biomecéanica, e todos os testes serao
realizados na sala 105 do LAPEX na mesma escola.

Vocé devera manter normalmente sua medicacdo durante estas oito semanas
de treinamento, e todos os testes e sessdes de treinamento deverdo ser realizados
até trés horas apds a ingesta do medicamento (Levodopa ou Prolopa). Portanto,
serdo realizados em horarios que atendam esse critério. Caso seu médico mude sua

medicacado, vocé devera comunicar imediatamente aos pesquisadores deste estudo.

Este estudo compreende os procedimentos abaixo, na ordem que segue:

No primeiro dia de visita ao LAPEX:
e Realizacdo de entrevista, assinatura do termo de consentimento livre e
esclarecido e realizacdo de coletas para avaliacdo do estado geral do

paciente que tera duracao em torno de 1 hora;

Na segunda visita ao LAPEX:

e Preenchimento de questionarios sobre sintomas depressivos e qualidade de
vida, que ocorrera no intervalo entre a entrevista e a coleta de avaliacdo do
estado geral do paciente. Esta avaliacdo tem duracao de 45 minutos;

e Realizacédo de coletas para a avaliacdo do estado geral do paciente. Nesta
avaliacdo vocé fard alguns exercicios de mobilizacao articular, ira caminhar
trés vezes, e fard alguns movimentos com os bragos e as pernas. Esta

avaliacdo tera duracdo de 1 hora.

Na terceira visita ao LAPEX:

e Realizacdo de medidas de composicéo corporal (peso, altura, circunferéncia
de cintura e dobras de gordura corporal), com duracdo aproximada de 15
minutos. Nesta avaliagdo vocé ter4 que usar um top e um short (mulher) ou
uma sunga (homem);

e Familiarizacdo com o teste de caminhada de trés minutos em esteira
ergométrica em trés diferentes velocidades (velocidade confortavel e 1 km.ht
1 abaixo km.h! acima da velocidade auto-selecionada), com a avaliacdo da
atividade muscular através de 9 eletrodos colados com fita adesiva na perna.
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Nesta avaliacdo vocé tera que usar um top e um short (mulher) ou uma sunga
(homem), pois serdo colados em vocé 35 bolinhas reflexivas da cabeca aos
pés para a flmagem da caminhada. Neste teste, vocé tera o suporte de trés
avaliadores ao lado da esteira para garantir sua seguranca. Este teste tera
duracédo aproximada de 30 minutos.

Realizacdo de teste funcional, no qual vocé ter4 que levantar de uma cadeira,
andar por trés metros e sentar novamente, repetindo iSso por seis vezes,
sendo trés vezes na velocidade habitual e trés vezes na velocidade maxima
de caminhada, com durac&o de aproximadamente 15 minutos;

Realizacdo de dois testes de equilibrios sobre uma plataforma, onde vocé,
com 0s pés juntos, deverd ficar por 30 segundos em pé, repetindo isso 6
vezes, sendo trés vezes de olhos abertos e trés vezes com uma venda. Nesta
avaliacdo vocé tera o auxilio de dois avaliadores para garantir sua seguranca
e prevenir quedas. A duracdo destes testes sera de aproximadamente 10
minutos.

Realizacdo de coletas de atividade muscular do membro inferior direito, onde
0s pesquisadores irdo passar alcool na sua pele através de um algodao, em
seguida fardo uma depilagdo no local onde serdo colados os eletrodos. Este

procedimento sera realizado durante 5 minutos.

A partir da 42 visita, serdao realizadas as sessoes de treinamento:

Realizacdo de treinamento (conforme sorteio) de 12 sessdes de caminhada
livre ou caminhada nérdica (com o uso de bastdes), durante 2 vezes por
semana, com duracao de 45 minutos. Vocé deverd utilizar roupas apropriadas
para a pratica de exercicios fisicos e ténis para caminhada. Durante os
treinamentos vocé usara um frequencimetro para controlar sua frequéncia
cardiaca, que sera orientado pelo professor e ou bolsista que Ihe acompanha
durante a sesséao de treinamento.

Apés 48 horas da Ultima sessdo de treinamento, vocé devera retornar ao
LAPEX, em um horario pré-agendado, para as reavaliacbes apés o

treinamento de 12 sessodes.
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Todos os procedimentos acima serdo explicados a vocé em uma reunidao

antes do inicio do estudo, na qual vocé podera esclarecer todas as suas

davidas.

Os riscos relacionados a sua participacdo no estudo, embora baixos, estéo

abaixo descritos:

Vocé podera apresentar desconforto por cansago: embora o exercicio
seja mantido em um nivel de esfor¢co seguro, h4 possibilidade de vocé
sentir fadiga, dor muscular ou cansaco durante ou apds as sessoes de
treinamento. No caso de haver desconforto durante a sesséo, o
exercicio serd imediatamente suspenso, e, se necessario for e vocé

recebera o atendimento adequado.

Vocé podera apresentar alteragcbes nos batimentos cardiacos e na
pressdo arterial. Porém, entende-se que seus batimentos cardiacos
serdo monitorados durante os testes de laboratorio, e que vocé podera
interromper o teste a qualquer momento.

Durante a caminhada na esteira, vocé podera ndo conseguir
acompanhar a velocidade. Porém, as velocidades serdo ajustadas e

vocé sera ensinado previamente.

Vocé podera ter irritacdo ou alergia na pele devido a fixacdo dos
eletrodos e bolinhas reflexivas que serdo colados na pele por meio de

uma fita de silicone.

Vocé podera apresentar dores de cabecas e nauseas devido ao calor
intenso. Entretanto, os treinamentos serdo realizados em horarios em
que a temperatura esteja mais agradavel. Além de ser disponibilizado
para vocé agua para sua hidratagdo durante o exercicio fisico;

Ha o risco de vocé cair durante os testes na esteira ou durante as
sessbes de treinamento. Entretanto, tera uma equipe de prontiddo
altamente qualificada para fazer os procedimentos de primeiros
socorros, enquanto um professor responsavel da coleta fard a ligacédo
para a Assisténcia Médica de Emergéncia (SAMU) que Ilhe

encaminhara para o Hospital de Pronto Socorro;

244



Em casos de surgimento de um acidente ou lesdo fisica resultante
diretamente dos testes e treinamento, havera o servico de assisténcia imediata por
conta dos pesquisadores (emergencial e sem 6nus de qualquer espécie para vocé).
Entretanto, ressalta-se que n&o serd providenciada nenhuma compensacgéo
financeira por conta dos avaliadores para pagamento dos demais servi¢cos de saude.
Desta forma, é de sua total responsabilidade as despesas com os servi¢cos de saude
como plano de saude, intervencgdes cirdrgicas e medicacdes.

Durante os testes de caminhada e os treinamentos realizados no periodo da
manha que seréo realizados pela manha estara presente o médico do LAPEX

Os beneficios de participar deste estudo serdo o conhecimento do seu estado
fisico e de resultados de diferentes exames importantes no controle da Doenca de
Parkinson e a possibilidade de realizagcdo de atividade fisica orientada por um

profissional de educacao fisica.

Dos procedimentos de testes:

Os procedimentos escritos acima serdo explicados a vocé pelo professor
pesquisador Leonardo Alexandre Peyré Tartaruga e/ou seus orientandos, Elren
Passos Monteiro e bolsistas selecionados. Estes irdo responder qualquer duvida que
vocé tenha em qualquer momento relativo a esses procedimentos. Todos os dados
em relacdo a sua pessoa irdo ficar confidenciais e disponiveis apenas sob sua
solicitacdo escrita. Além disso, ndo sera feita associacdo dos dados que forem
publicados com a sua pessoa. Serao feitos registros de imagens durantes os testes
e treinamento para utilizacdo de materiais em palestras e congressos, porém serao
utilizadas tarjas pretas no rosto para que sua pessoa se mantenha de forma
confidencial.

Ndo havera compensacdo financeira pela sua participagdo neste estudo,
porém também nao terd custos para participar do estudo. Podera fazer contato com
0S pesquisadores responsaveis pelo estudo para quaisquer problemas referentes a
sua participacdo no estudo ou se sentir que ha uma violagdo dos seus direitos,

através dos telefones:

(51) 8252-8308 (Elren Passos Monteiro)
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(51) 3308-5820 (Laboratorio de Pesquisa do Exercicio);

(51) 3359-7640 (Comité de Etica em Pesquisa do Hospital de Clinicas de Porto
Alegre);

(51) 3308-3629 (Comité de Etica em Pesquisa da UFRGS).

Forma de Acompanhamento e Assisténcia:

Acompanhamento com o coordenador da pesquisa Neurologista Dr. Carlos
Rieder (Hospital de Clinicas), com os orientadores responsaveis Prof°. Dr. Leonardo
Alexandre Peyré-Tartaruga e Prof2. Dr2. Flavia Gomes Martinez, e com seus
orientandos Prof2 Esp. Elren Passos Monteiro, Académico Leandro Franzoni
(bolsista de Iniciacdo Cientifica) e demais colaboradores e/ou bolsistas
selecionados.

Durante a realizacdo do trabalho vocé podera se recusar a prosseguir, seja
em momento de testes ou treinamento. Todos 0s procedimentos a que sera
submetido serdo conduzidos por profissionais, professores ou bolsistas com
experiéncia prévia em todos os procedimentos. Nao haverd médico presente em

todos os treinos.

Os procedimentos expostos acima serdo devidamente explicados pelos

pesquisadores responsaveis pelo estudo.

Porto Alegre de de 2012.
Meu cbdigo nesta pesquisa é:

Nome em letra de forma do participante:

Assinatura do participante:

Nome em letra de forma do pesquisador:

Assinatura do pesquisador:
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APENDICE 2
Termo de Consentimento Livre e Esclarecido (ESTUDO SPRINT)

Estamos convidando vocé a participar do estudo intitulado “Mecéanica do
sprint (corrida em alta velocidade) em pessoas com doenca de Parkinson e idosos
saudaveis”, que tem como objetivo descrever como se comporta as variaveis do
exercicio de corrida em alta velocidade em pessoas com doenca de Parkinson e
comparar seus efeitos sobre alguns aspectos ligados ao quadro clinico. Ainda de
mostrar a possibilidade do exercicio de sprint para funcionalidade dos voluntarios,
como forca e velocidade para caminhar. Este estudo segue as Diretrizes da
Resolucao do Conselho Nacional de Saude (CNS) No 466.

Vocé podera participar do estudo em um dos dois grupos: pessoas com
doenca de Parkinson (DP — se for tiver o diagnéstico da doengca h4 no minimo um
ano) ou se vocé é idoso que participa do Programa de Extensdo de Caminhada
Nérdica da Escola de Educacéo Fisica, Fisioterapia e Danca da UFRGS.

O exercicio de sprint consiste em correr duas vezes na sua maior velocidade
em uma distancia de 30 metros. Para tanto, a técnica serd ensinada e treinada
previamente. Portanto, vocé serd ensinado antes e terd toda a seguranca para
participar do exercicio de corrida. E durante este exercicio, vocé serd filmado com
um celular que grava seus movimentos em camera lenta. Em seguida, nds iremos
lhe informar sobre a sua velocidade, a sua forca e poténcia que os musculos da sua
perna produzem durante o exercicio. No final do estudo vocé recebera um laudo
contendo seus videos e sua avaliacao.

O envolvimento com o estudo tera duracdo de duas semanas, sendo que
durante este periodo serd necessaria sua participacdo uma vez por semana (dias e
horarios de acordo com a sua disponibilidade), por um periodo de,
aproximadamente, 40 minutos em cada dia. Os encontros serdo na Escola de
Educacao Fisica da Universidade Federal do Rio Grande do Sul (localizada na Rua
Felizardo, 750, Jardim Botanico). As avaliacbes serdo realizadas na pista de
atletismo da referida escola. Em dias chuvosos, as sessfes de treinamento serao
transferidas para um outro dia a ser combinado com vocé.

As avaliagbes do seu peso, altura e as caracteristicas clinicas (se tiver a

doenca de Parkinson) serdo nas dependéncias do Laboratério de Pesquisa do
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Exercicio (LAPEX), no setor de Biodinamica, sala 105, localizado no Centro
Natatorio da referida escola.

Vocé devera manter normalmente sua medicacdo durante este periodo
normalmente, e todas as avaliagdes deverdo ser realizados até trés horas apds vocé
ingerir o seu medicamento (Levodopa ou Prolopa). Portanto, serdo realizados em
horarios que atendam esse critério. Caso seu médico mude sua medicacao, vocé

devera comunicar imediatamente aos pesquisadores deste estudo.

Este estudo compreende os procedimentos abaixo, na ordem que segue:

No primeiro dia de visita ao LAPEX (duracao total de 1 hora):

. Realizacdo de entrevista (com duracdo de 15 minutos) para explicar sobre a
pesquisa, para saber se vocé se encaixa nos critérios da pesquisa, assinatura do
termo de consentimento livre e esclarecido (este documento que vocé esté lendo) e
para a realizacdo da avaliagcdo do seu peso, altura (com duracdo aproximada de 5
minutos). Apos isso, sera realizada a avaliagdo dos sintomas motores da doenca de
Parkinson por um teste chamado UPDRS. A pesquisadora ir4 avaliar a sua marcha,
vocé precisara caminhar trés vezes em uma pequena distancia de 2 metros, também
sera avaliado a rigidez, e o tremor e vocé vai precisar executar alguns movimentos

articulares com os bragos, pernas, maos, dedos e pés (duracdo de 30 minutos).

Na segunda visita na Pista de Atletismo da ESEFID-UFRGS:

. Vocé sera familiarizado, ou seja, ensinado a técnica do sprint. Serdo
utilizados exercicios que irdo mobilizar suas articulagdes durante 5 minutos, em
seguida vocé fara uma caminhada na sua velocidade confortavel por 5 minutos,
naquela que vocé sente bem, e em seguida pediremos que vocé caminhe mais
rapido que o seu habitual por 5 minutos, e finalmente vocé fara pequenos trechos de
corrida em velocidades e distancias progressivas (3 metros, 5 metros, 10 metros e
20 metros). O aquecimento tera duracéo total de 20 minutos.

. ApOs a preparacdo prévia o avaliador ira lhe dizer: “Prepara, vail!” vocé
realizar4 duas corridas em sua velocidade maxima nos 30 metros. Para cada

tentativa, vocé terd um descanso de, no minimo, 5 minutos, mas caso vocé solicite
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um tempo maior, serd dado conforme solicitado. E durante a corrida, nés iremos
filmar o seu teste com um celular.

. Apols esta etapa, vocé receberd exercicio de alongamentos das pernas,
bragos e costas durante 10 minutos.

. Durante o teste, vocé ter4 disponivel agua mineral e, no final, nés lhe
entregaremos barras de cereais.

. Neste mesmo dia, serd combinado com vocé o terceiro dia de avaliacdo na
semana seguinte, na qual sera necessario vocé repetir todos os procedimentos do
dia 2.

Na terceira visita na Pista de Atletismo da ESEFID-UFRGS:

. Vocé repetira todos os procedimentos do dia 2.

Todos os procedimentos acima serdo explicados a vocé em uma reunido de
entrevista, antes do inicio do estudo, na qual vocé podera esclarecer todas as suas
davidas, e vocé tem todo o direito de deixar a pesquisa a qualquer instante.

Os riscos relacionados a sua participacdo no estudo, embora baixos, estdo abaixo
descritos:

. Vocé podera apresentar desconforto por cansaco: embora 0 exercicio seja
mantido em um nivel de esforco seguro, ha possibilidade de vocé sentir fadiga, dor
muscular ou cansac¢o durante ou apés as sessdes de exercicio de corrida. No caso
de haver desconforto durante a sesséo, o0 exercicio sera imediatamente suspenso, e,
se necessario for e vocé receberd o atendimento adequado pela fisioterapeuta e
pelos professores avaliadores.

. Vocé poderd apresentar alteragdes nos batimentos cardiacos e na pressao
arterial. Porém, vocé podera interromper o teste a qualquer momento.

. Durante a corrida, vocé podera ndo conseguir acompanhar a velocidade.
Porém, as velocidades serdo ajustadas por vocé, conforme a sua sensacado de
esfor¢o, e vocé sera ensinado previamente.

. Vocé podera apresentar dores de cabecas e nduseas devido ao aumento da
temperatura corporal durante os testes. Entretanto, as avaliacdes serdo realizadas

em horarios em que a temperatura esteja mais agradavel. Além de ser
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disponibilizado para vocé agua para sua hidratacdo durante o exercicio fisico, e ao
final do teste vocé receberad uma barra de cereal;

. Ha o risco de vocé cair durante os testes ou durante as sessbes de
familiarizacdo. Entretanto, tera uma equipe de fisioterapeutas de prontidao altamente
qualificada para fazer os procedimentos de primeiros socorros. Caso vocé cair,
enquanto um professor responsavel da coleta fard a ligacdo para a Assisténcia
Médica de Emergéncia (SAMU), a fisioterapeuta qualificada fara o atendimento
inicial enquanto seja acionado o médico cardiologista do Laboratorio, que prestara o
atendimentos em primeiros socorros, e 0os demais integrantes da equipe lhe daréo
todo o suporte necessario para o seu bem-estar e conforto até a chegada do SAMU
gue lhe encaminhara para o Hospital de Pronto Socorro. A equipe tera durante as
avaliacdes materiais de primeiros-socorros.

. Em casos de surgimento de um acidente ou lesdo fisica resultante
diretamente dos testes, havera o servico de assisténcia imediata por conta dos
pesquisadores (emergencial e sem 6nus de qualquer espécie para vocé). Ressalta-
se que sera providenciada compensacao financeira por conta dos avaliadores para
pagamento dos demais servicos de saude. Desta forma, a responsabilidade sobre
as despesas com o0s servicos de saude como plano de saude, intervencgdes
cirdrgicas e medicacdes serdo de total responsabilidade do pesquisador
responsavel.

. O pesquisador, o patrocinador e as instituicdes e/ou organizacdes envolvidas
nas diferentes fases da pesquisa proporcionardo assisténcia imediata, bem como se
responsabilizardo pela assisténcia integral aos participantes da pesquisa no que se
refere as complicacdes e danos decorrentes da pesquisa.

. Se vocé vier a sofrer qualquer tipo de dano resultante de sua participagdao na
pesquisa, previsto ou ndo no Termo de Consentimento Livre e Esclarecido, tera
direito a indenizacédo, por parte do pesquisador, do patrocinador e das instituicbes
envolvidas nas diferentes fases da pesquisa.

. Os testes de corrida seréo realizados no periodo da manha, pois neste turno

teremos presente o médico cardiologista do LAPEX

Os beneficios de participar deste estudo serdo o conhecimento do seu estado

fisico e de resultados de diferentes exames importantes no controle da Doenca de
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Parkinson e a possibilidade de realizagdo de atividade fisica orientada por um

profissional de educacao fisica.

Dos procedimentos de testes:

Os procedimentos escritos acima serdo explicados a vocé pelo professor
pesquisador Leonardo Alexandre Peyré Tartaruga e/ou seus orientandos, Elren
Passos Monteiro e bolsistas selecionados. Estes irdo responder qualquer duvida que
vocé tenha em qualquer momento relativo a esses procedimentos. Todos os dados
em relacdo a sua pessoa irdo ficar confidenciais e disponiveis apenas sob sua
solicitagcdo escrita. Além disso, ndo sera feita associacdo dos dados que forem
publicados com a sua pessoa. Serdo feitos registros de imagens durantes os testes
para utilizacdo de materiais em palestras e congressos, porém serdo utilizadas tarjas
pretas no rosto para que sua pessoa se mantenha de forma confidencial.

N&o havera compensacdo financeira pela sua participacdo neste estudo,
porém também nao tera custos para participar do estudo. Podera fazer contato com
0S pesquisadores responsaveis pelo estudo para quaisquer problemas referentes a
sua participacdo no estudo ou se sentir que hd uma violagdo dos seus direitos,

através dos telefones:

(51) 3308-5817 (Prof. Dr. Leonardo Alexandre Peyré Tartaruga)

(51) 3303 8833 (Profa. Dra. Aline de Souza Pagnussat)

(51) 98252-8308 (Elren Passos Monteiro)

(51) 3308-5820 (Laboratorio de Pesquisa do Exercicio);

(51) 3359-7640 (Comité de Etica em Pesquisa do Hospital de Clinicas de Porto
Alegre);

(51) 3308-3629 (Comité de Etica em Pesquisa da UFRGS).

Forma de Acompanhamento e Assisténcia:

Acompanhamento com o coordenador da pesquisa Prof°. Dr°. Leonardo
Alexandre Peyré-Tartaruga e Profd. Dra. Aline de Souza Pagnussat, e com seus
orientandos Prof® MSc. Elren Passos Monteiro, Prof. Esp. Edson Soares e Fst.

Mestranda Ana Paula Zanardi.
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Durante a realizacdo do trabalho vocé podera se recusar a prosseguir, seja em
momento de testes ou treinamento. Todos os procedimentos a que sera submetido
serdo conduzidos por profissionais, professores ou bolsistas com experiéncia prévia

em todos os procedimentos.

Os procedimentos expostos acima serdo devidamente explicados pelos

pesquisadores responsaveis pelo estudo.

Porto Alegre de de 2018.

Meu cdédigo nesta pesquisa é:

Nome em letra de forma do participante:

Assinatura do participante:

Nome em letra de forma do pesquisador:

Assinatura do pesquisador:

252



APENDICE 3

Texto de divulgacéo no jornal

SELECIONA-SE VOLUNTARIOS!
PROJETO DE DISSERTACAO DE MESTRADO DA UFRGS:
EFEITOS DE UM PROGRAMA DE CAMINHADA NORDICA E DE CAMINHADA
LIVRE EM ADULTOS COM DOENCA DE PARKINSON

Pré-requisitos:

- Homens e mulheres com idade a partir de 50 anos, com diagndstico de Doenca de
Parkinson, e que nao estejam realizando atividade fisica, h4A no minimo, 3 meses.
Serdo realizadas 12 sessfes de treinamento de caminhada livre e caminhada
nérdica gratuitamente, e avaliacbes da marcha e avaliacdes funcionais antes e apos
0 periodo do treinamento.

Interessados entrar em contato com a Prof. Elren Monteiro por email:
elren_18@hotmail.com ou pelos telefones (51) 3308- 5820 ou (51) 8252-8308 de

segunda a sexta das 9:00 as 18:00.”
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APENDICE 4

Texto de Divulgacédo nas Redes Sociais
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Projeto de Pesquisa da Escola de Educacdo Fisica da UFRGS convoca ho\q-om e
mulheres com Idade a partir de 50 anos, com dlagnéstico de Doe de
Parkinson, e que ndc estzjam realizando atividade fisica a no minimo 6 meses para
a pratica de treinamento de caminhada livie e caminhada nordica
-gratuitamente, Serdo realizadas avaliacBes fisicas e funcionais antes e pés
o periodo do trelnamento. Interessados entrar em contato com a Prof. :
Monteiro por email: elren _18@hotmall.com ou pelos telefones (51) 3308- 58
(51) 8252-8308 de seguncla a sexta das 09.00 as 18:00h "
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APENDICE 5

Anamnese

Data: / / Ne°:

DADOSPESSOAIS

Nome Completo: Sexo: Fem(1) Masc( 2)

Mulheres — pré menopausica ( 1) - pés menopausica( 2)

Datade Nasc. : |dade:

Endereco:

Telefone: Telefone para emergéncia:

Grupo étnico (impressdo do entrevistador): (1) Caucadgide (2) Negroide (3) Outro

Tempo de DP: anos.
Fumante: (1) Sim (2) Néo
Tempo: Quantidade (dia):

1) O senhor (a) pratica exercicios fisico? (1) Sim (2) No (3) As vezes

Numero de dias: (semana) Tempo: (horag/dia)

2) Alguma vez seu médico disse que vocé possui algum problema de coracdo e
recomendou que vocé sO praticasse atividade fisica sob prescricdo médica?

(2) Sm (2) Nao (3) Nao sei

3) O senhor(a) sente dor no peito quando realiza uma atividade fisica?

(1) Sim (2) Nao (3) Néo sei

4) No ultimo més, o senhor (a) teve dor no peito quando ndo estava realizando um
atividade fisica?

(1) Sm (2) Nao (3) Nao sei

5) Seu médico disse que o0 senhor possui pressdo arterial alta e/ou indicou o uso de
alguma medicacéo para controlar a pressao arterial?

(1) Sm (2) Nao (3) Nao sei

6) O senhor (a) tem conseguido manter os niveisde pressdo arterial controlados?

(1) Sm (2) Nao (3) Nao sei

6) Algum médico ja lhe disse que possui problemas no sistema nervoso em fungdo do
diabetes (neur opatia autonémica ou neuropatia periférica severa)?

(1) Sm (2) Nao. Qual?
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7) O senhor(a) apresenta frequentemente: visdo embagada/cegueiranoturna/visao
dupla/perda de visdo periférica ou sensacao de pressiao nos olhos?

(1) Sm (2) Nao (3) Ndo sei

8) Seu médico ja proibiu o senhor(a) de fazer um esforco fisico mais forte por poder
pre udicar sua visao?

(1) Sm(2) Nao

9) Algum meédico ja disse que o0 senhor possui retinopatia diabética proliferativa ou
retinopatia diabétca ndo proliferativa severa?

(2) Sm (2) N&o Qual?
10) Jateve algum derrame nos olhos ou precisou fazer aplicacéo de laser ?
(2) Sm (2) Nao

11) O senhor (&) apresenta Ulceras de dificil cicatrizacao?

(2) Sm (2) N&o (3) Néo sei

12) O seu médico alguma vez chegou a comentar com o senhor(a) sea suafuncaorenal é

alterada ou apresenta aumento de excr ecéo de proteina na urina?

(2) Sim (2) Nao (3) Néo sei

13) O senhor (a) apresenta frequentemente: palpitagbes em repouso / incapacidade ao
exercicio fisico / arritmias cardiacas / hipotensdo postural (tonturas ao mudar de posi¢éo ou
levantar-se)?

(2) Sim (2) Néo (3) Néo sei

14) O senhor (a) sente dor ou desconforto na(s) perna(s) quando caminha?

(2) Sm(2) Nao

Quando o senhor (a) para de caminhar a dor continua?

(1) Sm (2) Nao

Essa dor aparece quando o senhor (a) esta parado, em pé ou sentado?

Parado (1) Em pé (2) Sentado (3)

15) O senhor(a) tem artrose?

(1) Sim (2) N&o (3) Néo sei. Em qual articulacéo?

16) O senhor(a) tem algum comprometimento muscular ou articular que impega a
realizacéo de exer cicios fisicos?

(1) Sm (2) Nao (3) Nao sei

17) Tem alguma viagem pr ogramada par a este ano?

(1) Sm (2) Nao (3) Ndo sei
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MEDICACOESEM USO:

Medicamento:

Dose:

M edicamento:

Dose:

Medicamento:

Dose:

M edicamento:

Dose:

Observacoes gerais.

EXAMESCLINICOS:

EM USO DE LEVODOPA, DOSE DIARIA:

OUTRA:

Obs.:
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APENDICE 6
Ficha de Avaliacéo Antropométrica

Nome: Sexo: ()M () F |ldade: Cadigo:
Data da avaliagao: Data da reavaliagao:

Estatura (m): Massa corporal (kg): Estatura (m): Massa corppral (kg):

IMC (Kg/m?): RCQ: IMC (Kg/m3): RCQ:

PA (mmHg): Fcrep: PA (mmHg): Fcrep:

Escala UPDRS EscalaH&Y: Escala UPDRS EscalaH&Y:

Horario: Horario:

1. Composicao Corporal

Dobras Cutaneas AVALIACAO REAVALIACAO

12medida 22medida média 12medida 22medida média

Triciptal

Axilar média

Subescapular

Supra-iliaca

Abdominal

Peitoral

Coxa

Perna

2. Circunferéncias (cm)

Braco relaxado: Braco relaxado:
Direito Direito
Esquerdo Esquerdo
Braco contraido: Braco contraido:
Toérax: Toérax:
Cintura Cintura
Abdominal: Abdominal:
Quadril: Quadril:
Coxaproximal Coxaproximal
Direita Direita
Esquerda: Esquerda:
Panturrilha: Panturrilha:
Direita Direita
Esquerda: Esquerda:
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APENDICE 7
Rotina de analise EMG
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Elaborada por: Leonardo Alexandre Peyré-Tartaruga e Elren Passos Monteiro
(Agosto de 2014)
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APENDICE 8

Rotina de analise EMG

Dados de entrada (Data in —em trés sub-rotinas)

i

Elaborada por: Leonardo Alexandre Peyré-Tartaruga e Elren Passos Monteiro (2014)
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APENDICE 9

Processamento Dados Sprint
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Referéncia: (Samozino et al. Scand J Med Sci Sports, 26(6):648-58, 2016)
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APENDICE 10
Laudo dos resultados para os participantes (PORTUGUES)

ﬂf‘:‘\ UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
‘&"ﬁ ESCOLA DE EDUCAGAO FiSICA, FISIOTERAPIA E DANGA - ESEFID

} Laboratdrio de Pesquisa do Exercicio - LAPEX
ESE Fl D Rua Felizardo, 750 - Campus Olimpico

LOCOMOTION Mecanica e Energética da Locomocgdo Terrestre
PROJETO DE EXTENSAO CAMINHADA NORDICA

UFRGS

Nome:
Idade: Estatura: Massa Corporal:
Data da avaliacgao:

Avaliacéo de desempenho
de corrida de velocidade

Resultados do teste de corrida de velocidade (30 metros):

Variavel Resultados

5 metros(9) 1.84

10 metros (s) 3.53

15 metros (s) 5.10

20 metros (s) 6.71

25 metros () 8.33

30 metros(s) 10.08
Velocidade M &xima (m/s) 3.05
Forca Maxima (N/kg) 13.49
Poténcia M axima (W/kQ) 10.39
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Na tabela abaixo sdo apresentados os valores de referéncia de corredores
internacionais da categoria Masters:

| dade 20 metros Velqci_dade F'o rea Poténcia M axima
Maxima Maxima
‘z‘é‘l’ﬁgf (0232‘:)) 11,9 (0,23) 9,95 (0,67) 31,1 (0,80)
35— 40 anos (55956) 9,33 (0,59) 7,43 (0,60) 17,2 (1,46)
45 - 60 anos (5’153%) 9,07 (0,50) 6,72 (0,76) 15,1 (1,78)
65— 90 anos (é 65785) 6,26 (1,03) 4,45 (1,00) 7,13 (2,58)

Fonte: Pantoja et al. Medicine and Science in Sports and Exercise (2016).

Observados:

Quando corremos em velocidade altas precisamos produzir forca com as
nossas pernas contra o solo para empurrarmos nosso corpo para frente. Além disso,
temos que usar essa for¢a contra 0 solo com rapidez. Essa relacéo entre forca e a
rapidez vai nos tornar mais potentes para alcancar uma velocidade mais alta e
conseguirmos fazer um menor tempo de corrida.

O senhor foi muito bem no teste. Teve o tempo de 20 metros um pouco acima
de atletas da sua idade. Além disso, teve a forca e poténcia maior do que atletas da
sua idade. Por outro lado a velocidade maxima foi um pouco abaixo de atletas da
sua idade. Recomendamos treinos de velocidade de corrida para alcangar menores
tempos e para a manutencao da sua capacidade funcional.

Responsaveis Técnico-cientificos:

Prof. Dr. Leonardo Alexandre Peyré-Tartaruga (leotartaruga@gmail.com)
Prof2. Dra. Aline de Souza Pagnussat (alinespagnussat@gmail.com)
Profa. MSc. Elren Passos Monteiro (elren.monteiro@gmail.com)
Prof. Edson Soares da Silva (edsonsoaressilva@hotmail.com)
Fisioterapeuta. Ana Paula Janner Zanardi (anapjzanardi@gmail.com)
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APENDICE 11
Laudo dos resultados para os participantes (FRANCES)

e — \?s’iﬁ [ -
MGG\ 4 L v e Lo
IS e
o wﬂ Ariijaedis
)

o csore é,l,l rmcine Expertise Sport Sanké il s b~ APES

Nom: Joan-Vincen¢ Lanzillotti
Age: 48 ans Taille: 160 cm  Poids: 55 Kg
Date de I’evaluation: 17/04/2018

Evaluation de
performance de course
de vitesse
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Résultats de test de course de vitesse (30 métres):

Variables Resultats

5 métres (s) 1.387

10 métres (s) 2.182

15 metres (s) 2.756

20 meétres (s) 3.587

25 métres (s) 4.261

30 metres (s) 4921
Vitesse Maximale (m/s) 7.57
Force Maximale (N/kg) 8.67
Puissance Maximale (W/kg) 16.41
Ratio de Force Maximale (%) 44%

Dans le tableau ci-dessous sont représentés les valeurs de référence de coureurs internationaux de la
catégorie Masters:

Jeune (Elite) | 2.94 (0.020) 11.9 (0.23) 9.95 (0.67) 31.1 (0.80)
35-40ans | 3.35(0.096) 9.33 (0.59) 7.43 (0.60) 17.2 (1.46)
45-60ans | 3.50(0.136) 9.07 (0.50) 6.72 (0.76) 15.1 (1.78)
65-90ans | 4.58 (0.675) 6.26 (1.03) 4.45 (1.00) 7.13 (2.58)

Source: Pantoja et al. Medicine and Science in Sports and Exercise (2016).

Observations:

Quand nous courons a la vitesse maximale nous produisons de la force avec nos jambes
contre le sol pour pousser notre corps vers I'avant. Surtout, nous devons utiliser cette force contre le
sol avec vitesse. Cette relation entre la force et la rapidité nous donne plus de puissance pour avoir
une vitesse plus forte et réussir a faire moins de temps sur la course (Samozino et al. Scand J Med
Sci Sports, 26(6):648-58, 2016).

Vous avez bien réussi le test ! Vous avez fait un temps de 20 metres proche des athletes de
votre &ge. D’un autre coté, la vitesse maximale était un peu plus basse que des athlétes de votre age.
Nous recommandons des entrainements de course de vitesse pour reussir des meilleurs temps et

pour entretenir votre capacité fonctionnelle.

Responsable techinique scientifique

Elren Monteiro Passos, M.Sc. (elren.monteiro@gmail.com)
Jean Benoit Morin, Ph.D. (jeanbenoitmorin@agmail.com)
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APENDICE 12
Escala de viabilidade, seguranca e satisfacdo do sprint

Escala visual analogica de satisfagcao

Nome:

Diagnéstico h4 quanto tempo?

Sintomas: () tremor, () rigidez, ( ) dificuldade da marcha, ( )
travamento/congelamento/ freezing, ( ) lentidao,

( )flexdo de tronco, ( ) falta de equilibrio, ( ) cansacgo nas pernas.
Quantas vezes por diatom a medicacéo para o Parkinson?

Faz exercicios quantas vezes por sema? Quais?

Esta escala tem por objetivo avaliar o seu nivel de satisfacdo durante o
exercicio de corrida de velocidade (SPRINT). Ela possui 12 perguntas referentes aos
dominios: viabilidade, seguranca, melhora nos sintomas da doenca de Parkinson, e
uso e indicacao futura do exercicio de corrida de velocidade (sprint). Cada pergunta
contém 5 rostos que véao de: 0 a 10 pontos em relacdo a sua satisfacdo. Para cada
pergunta, podera escolher uma Unica alternativa. Se vocé tiver duvida, escolha o

rosto que mais representa a sua satisfacao.

VIABILIDADE DA CORRIDA

1) Vocé achou que seria impossivel realizar a corrida de velocidade (sprint)?

Lo I 1 () (N
Muite dificit Diticil uliferente Facnl Muito Facil
La 1
0 25 5 75 10
- > > >} »[]
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2) Vocé sentiu dificuldade de fazer a corrida de velocidade (sprint)?

| ‘°>°. ) "‘ ' ' ' . ) | . | ]
Muito dificit Diticll liferente Facn Muito Facil
0 25 5 75 10
(. >} >} >} »]
SEGURANCA DURANTE A CORRIDA
3) Vocé sentiu medo de cair ao realizar a corrida de velocidade (sprint)?
Y, S /\\ y
(2= i @ < i) X
Muito Indif " Muito
inseguro Inseguro ndiferente Seguro seguro
0 25 5 75 10
O >} »[] >} »L]

4) Vocé se sentiu seguro ao fazer a corrida de velocidade (sprint)?

& HnO ©® ¢

5 Muito Inseguro Indiferente Seguro Muito

inseguro seguro
0 25 5 75 10
O »[} >} >} > ]
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5) Vocé sentiu algum desconforto, dor muscular ou teve alguma leséo ao realizar

a corrida de velocidade (sprint)?

(2o iR (1 E1h D
Muito N ~ _ . . Muito
Insatisfeito Insatisfeito Indiferente Satisfeito Satisfeito
t t T t T t T t i
] 25 5 70 10
] »[ ] »[ ] »[] »[ ]
() Nao ( ) Sim, onde?( )

APRECIACAO E SATISFACAO

6) Vocé acha que a corrida de velocidade é desafiadora para o paciente com
doenca de Parkinson? () sim () ndo. E vocé se sentiu satisfeito ao realiza-

la?
(=) { L) e e '_i__: ) I"f'h
" 3'::;::;“ ° Insatisfeito Indiferente Satisfeito s at“::f';?t o
t t T t T 1 T t i
o 25 5] 7.9 10
(| »[] > >} > ]
7) Como vocé se sentiu algumas horas depois de realizar a corrida de
velocidade (sprint)?
Ay T8 TS P 8 ey
(=) ( 1L L8 (1) ")
n ;::;:fen o Insatisfeito Indiferente Satisfeito s a:'l':f';; o
F t T t T t T t i
0 2,5 5 7.5 10
-Vl ]
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EFICACIA: MELHORA NOS SINTOMAS DURANTE E APOS A CORRIDA

8) Vocé teve congelamento (freezing) durante a corrida de velocidade (sprint)?

A~ P p——y

(o) (17 ) { T3Y

VX F
\ /

\
/
v\
l

-
-
N\
-
N

{

{
[

S’ N N g

+ de 3 vezes 3 vezes - 2 vezes 1 vez Nenhumavez
; L 1 I L) 1 1
0 25 5 75 10
O g g >} g

9) Vocé acha que a corrida de velocidade (sprint) pode melhorar a locomocéo da
doenca de Parkinson?

[ow) AR S i

Nunca Talvez Provavelmente Sim Com cortezra
F -t o t T “* T + 4
0 25 =] 75 10
- o} »_} s} »]
O que vocé acha que poderia melhorar?
)

USO FUTURO DA CORRIDA COMO EXERCICIO

10) Vocé acrescentaria nas suas rotinas de exercicios a corrida de velocidade

(sprint)?
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Nunca Talvez Provavelmente Sim Com cortesa

4

0 25 5 75 10
(I » ] >} »[ ] »]

11) Quantas vezes por semana voceé treinaria a corrida de velocidade (sprint)?

« & . T _ f{ 2] \
(2%) (L) C0) (J%) ')
+de a
Nenhuma 1vez 2 vezes 3 vezes ROZATIRD
r T T T T 1 L 4 . 4 1
0 25 5 75 10
(] >} » ] »[} » ]

12) Vocé recomendaria a corrida de velocidade para algum amigo com doenca
de Parkinson?

Nunca Talvez Provavelmente Sim Com corteza
: v ¥ v L L4 1 v ﬁ‘
0 25 =] 75 10
(. o]} »} o} »[]
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APENDICE 13
Relatério do doutorado sanduiche (CAPES)

Cabem, aqui, alguns esdarecimenios para seu correfo preenchimenio: apenas os
campos de miltipla escolha sdo de preenchimento obrigatério; os comentarios sdo
opcionais, reafirmando a importdnda de suas sugesties, ao fim do Relatdrio, fomeca um
endereco eletrinico para contato da Capes, onde podera optar por ficar disponivel para oufros
bolsistas ou candidatos ao mesmo programa ou instituicho. Lembramos que as informacies
prestadas em seu Relatério poderdo ser ulilizadas para a escolha correla de paises ou
instituipies por outros candidatos a bolsa e ainda para a formulagio de politicas de formacio
de recursos humanos de alto nivel

Alenclosamente,
Equipe CAPES,

1. Avaliacédo Geral

Adaptaglo a cultura e ambiente de trabalho®
Bom

Ruim

Reguiar

Péssimo

X Excelente

Nio se Aplica

Comentdrio
Ao primelro momento, & nalural o chogue cultural, ainda mais por ser duas linguas
diferentes (Francés & Inglés). Enirtanto, acredito que a adaplacio & nova cultura fol
excelente, uma vez que tive uma excelente recepcdo na Universidade pelo orientador e
demais colegas de trabatho

infra-estrutura bisica(espago de estudo, acesso a computador e rede, etc.)*
Bom

Ruim

Regular

Pésaimo

X Excelente

Wao se Aplica

Comentario
Eu recebl uma excelente Infra-estrutura, fiquel em uma sala reservada, com 3cEsso 3
internet, computador & demais infra-esiruturas necessarias para o desenvolvimento do
meu frabatho durante o estigio

Adequagio da bolsa ao custo de vida®
Baom

Ruim

Regular

Péssimo

K Excelente

Pgnalde
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MNao se Aplica

Comentario

A cidade de MNice possui um custo bastante elevado, mas ainda assim a bolsa me
permefiu viver basicamenie bem durante o estagio, Cabe ressaliar que ao fazer a
comparacido a bolsa do Brasil, pude ter uma melhor qualidade de vida aqui duranie o

estagio,

Adequagio do auxilio ao seguro-satde®

X Bom

Ruim

Regular
Péssimo
Excelenie
MNao ze Aplica

Comentario
MWao informada

Qualidade de vida do bolsista®
X Bom

Ruim

Regular

Péssimo

Excelente

Nao se Aplica

Comentario

Reforpo o comentario em relacae ao custo de vida: A cidade de Nice possui um custo
bastante elevado, mas ainda assim a bolsa me permetiv viver basicaments bem durante
o estdgio. Ressallo apenas que o cusio de vida € alto no Sul do Franga, entdo penso

que o valor referenie da bolsa poderia ser ajustado ac cusio de vida local

2. Avaliacao do programal/depto./IES (em relagao ao

programa de origem no Brasil)

Atividade de pesquiza do orientador! colaborador e seu grupao®

Bom

Ruim
Reqular
Pézsimao

X Excelents
MNao se Aplica

Comentario

Pgina 3 de §
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O nosso grupo teve uma excelente estrutura que permitiu ¢ desenvolvimento do
estudante pesquisador, sejz de forma autdnoma ou em grupo. Os meus onentadores
pederam ter uma boa relacao/comunicacao durante o meu estagio o que permitiv um
excelente desenvolvimente do Projeto,

Atividade de pesquisa do PPG*
Bom

Ruim

Regular

Péssimo

X Excelente

Nao se Aplica

Comentario
O PPG Ciéncias da Salide, embora bastante nove, possui uma organizacao e um
estimulo 2 pesquisa de forma surpreendente. Recebi fodo apoio necessario parz as
pesquisas realizadas no Brasil e aqui no exterior.

Infra-estrutura especifica (instrumentos e insumos labotoriais, etc.)*
Bom

Ruim

Regular

Péssimo

X Excelente

Nao se Aplica

Comentario
A infra-estrutura da UFCSPA € excelente, possui laboratdrios bastante equipados com
tecnologia de ponta, permitindo gue possamos desenvolver pesquisas de alta qualidade,
colocando a instituicao em um patamar avancado na pesquisa.

Oportunidade de trabalho no campus (monitor ou assistente de pesquisa)*
X Bom

Ruim

Regular

Péssimo

Excelente

N3ao se Aplica

Comentario
O Campus oferece oportunidade de vivenciarmos a pesquisa e aplicarmos os
conhecimentos tedricos na pratica.

Apoio para viagem a congressos*
Bom

Ruim

Regular

Péssimo

Excelente

Pginad de &
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X Nio se Aplica

Comentario
Durante o mew periodo no exterior, tive dois frabalhos imlernadionais aprovados
Entretanto, nao tive apoio da universidade por falta de verbas para este fim

Biblioteca®
Bom

Ruim

Regular
Péssimao

X Excelente
Mao se Aplica

Comentario
& biblicteca dispoes de arguivos & um acervo afual, o gue auxilia os estudantes no
desenvalvimento de suas pesquisas.

3. Producédo intelectual (liste somente as derivadas
da presente atividade no exterior

3.1 Artigos em periddicos: (Estrangeiros) Publicado
Mao informado

No prelo
1

Referéncias:
O Artigo esta em processo de revisdo e submissao

(Macionais) Publicado
Hao informadao

No prelo
Mo informado

Referéncias:
Mao informada

3.2 Trabalhos aceitos ou apresentados em congressos: (Estrangeiros) Palestras
Mao informado

Trabalho completo
1

Resumo expandido
Nao informada

Resumo
Mao informado

Referéncias:
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MONTEIRO, E.P et al; Sprint Exercise in Parkinson Patients: a piiot study. 23rd Annual
Congress of the European Congress of Sport Science, Dublin, Ireland. hitp/lecss-
congress.sw2018/18/index. php

(Nacionais) Palestras
N#o informado

Trabalho completo
Mo informado

Resumo expandido
Nao informado

Resumo
Mao informada

Referéncias:
Wio informado

3.3 Livro(s) & capitulo(s) de livro: Publicado
Nao informada

No prelo
MNao infermada

Referéncias:
Mo informado

3.4 Perfomances, concerios ou exposicbes Descrigio
Nio informado

3.5 Patentes registradas e outros Descrigio
Wio informado

4. Avaliacao final

4.1 Académica Recomenda seu orientador/colaborador a outros bolsistas?*
X Sim

Mo

Com reslricdes

Comentirio
A minha orientadora me deu todo o suporte & oportunidade para o meu desenvolimenta
& minha formacio enquanto pesquisadora

Recomenda o departamento a oulros bolsistas?"
X 5im
Wio
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Com restricies

Comentério
O Departamento estd sempre disponivel & orientando os alunos da melhor forma
possivel

Seu treinamento aumentou a insergdo ou qualidade do trabalho de seu departamento
fgrupo no Brasil?*

X Sim

Man

Mao se Aplica

Com restricies

Comentério
Sim, consideravelmenie apds o Periode do Estagio no Exterior

4.2 Desempenho da Capes Processo de seleqin & candidatura®
X Bom

Ruim

Regular

Pészimao

Excelente

Mao se Aplica

Comentario
Todo o processo foi fransparente, porém recebi a confirmacio da balsa e de aprovagao
muito em cima da data da viagem e também de prorragacae de permanéncia no exterior,
o que dificuliou alguns framites de ida e de permanéncia.

Contato {a partir do exterior)*
Bom

Ruim

Regular

Pézsimo

X Excelente

Mao se Aplica

Comentario
MNa maijoria das vezes que tives dovidas, obfive retorno bem pontual

Emissido de passagens aéreas®
X Bom

Ruim

Reqular

Péssimo

Exceiente

Mao se Aplica

Comentario
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O valor referente 3 emiss@o das passagens, nao foi sufiente devido o prazo gue
repassaram o dinheiro, o gue tomou 3 bastante bastante elevada sendo necessario
investimento pessoal da bolsista.

Eficiéncia no pagamento da bolsa®
Bom

Ruim

Regular

Fessimo

X Excelente

Mao se Aplica

Comentario
Todas oz pagamentos sairam conforme direcicnado previamente.

Eficiéncia no pagamento de taxas*
Bom

Fuim

Regular

Péssimo

X Excelente

Mao se Aplica

Comentario
MWao informado

Interface digital da Capes para o bolsista®
Bom

Ruim

Regular

Péssimo

X Excelente

Mao se Aplica

Comentario
Site de fadl acesso e uso. Parabéns!

4.3 Outros comentirios Comentario

O Programa de Doutoradoe de Sanduiche no Exterior me periu uma oportunidade impar
de crescimento e desenvolvimento enquanto pesquisadora. Foi possivel levar as nossas
técnicas para a Franga e aprender muito sobre as novas tecnologias que estio sende
aplicadas no campo do esporie e da reabilitaciao clinica. Além disso, novos
conhecimentos e forma de gestdo de pesquisa foram adguindos e esfou podendo aplicar
na minha Instituicdo & grupo de pesquisa no Brasil, Ressalto a insercao cultural em um
outro continente, o que amplia a3 vis3o de mundo. Com estz cportunidade, estou
finalizando o meu doutorado de forma mais completa e de altiszimo nivel

4.4 Enderego eletronico para contacto por outros bolsistas ou candidatos E-mail*

Pgina §
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elren monteiro@omai.com

Autoriza ser contactado por candidatos bolsistas neste e-mail?*
X Sim
Mao
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APENDICE 14
Avaliacao do orientador do exterior sobre as atividades desenvolvidas durante o

doutorado sanduiche

# 1
Facuité des Sciences du Sport LHMHESS /
STAPS K .

Lnmmre Ueem Hoese | gt e irw

I’r“ s
i
f\_}\?._'_il .A: At

Marmiore de LINVEASITE COTE DAZUR ot

Nice, January15, 2019

ATTESTATION

Process: 88881.131930/2016-01 (Migrado - SICAPES3)
A: Comissio do Programa de Doutorado Sanduiche no Exterior (PDSE) - CAPES
To whom it may concern

As the foreign co-adviser of Elren Passos Monteiro, CPF:898.783.452.20, doctoral
student of the Health Science Postgraduate at the Universidade Federal de Ciéncias da Saude
de Porto Alegre, in partership with the Universié Cote d’ Azur, I approved the work plan that
was developed at “Laboratoire Motricité Humaine Expertise Sport Santé” (EA 6312),
coordinated by myself.

In Brazil, Elren Passos Monteiro is under the supervision of Aline de Souza Pagnussat,
Ph.D, of the Laboratory of movement analysis and muscle rehabilitation, Federal University of
Ciéncias da Saude de Porto Alegre, Porto Alegre City, Brazil.

Elren Passos Monteiro has spent eight months, from October 1%, 2017 to July 22th,
2018, in Nice. Her research topic in France was the following one: “SPRINT MECHANICS IN
PARKINSON AND HEALTHY OLD SUBJECTS.”

During this period in France, she has worked with me and my research group, using the
facilities and equipment available at the laboratory. The aim of the research period, spent within
the current PhD Studentship, is to complement the work already done, with the development of
aresearch in healthy old subjects and 2 learning experience abroad.

According to the work planned under my supervision, the student participated in
activities such as seminars, classes and symposiums at Faculté des Science du Sport, following
below:

Universite Nice Sophia Antipolis - Membre Universite Cote d’Azur

Facult? des Sciences du Sport | 261, Boulevard du Mercantour | B.F. 3259 | 06205 NICE Cedex 03 | France

T: 433 (0) 492 295 544 | E: languevi@unice fr staps.
http:/ funice.fr/staps/presentation | http://unice.fr/laboratoires /lamhess
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- Seminar Posture 1: Postural Control, Professor Alex Lu, Ph.D. (October 11, 2017,
09:00 - 12:00h);

- Seminar Posture 2: Postural Control, Professor Alex Lu, Ph.D. (October 13, 2017,
13:00 - 15:00h);

- Thesis defense: « Influence des mécanisme de la regulationation des la fatigue
musculaire sur la performance motrice.» Guillaume Ducrocq (November 16, 2017, 13:00 -
17:00h) ;

- Symposium scientifique : Effets de la fatigue musculaire sur la performance motrice :

9:00h: Grégory Blain (Univ. Nice Sophia Antipolis)

Introduction

9h10 : Thomas Hureau (Univ. Strasbourg)

Role des afférences musculaires dans la régulation de la fatigue et de la performance

9h30: Vincent Martin (Univ, Clermont-Ferrand)

Effets de la croissance sur le développement et I'étiologie de la fatigue neuromusculaire

10h: Caroline Nicol (Univ. Méditerranée)

Effets d'un exercice épuisant de type cycle étwement-détente sur la fatigue
neuromusculaire

11h: Nicolas Place (Univ, Lausanne)

Fatigue musculaire | une approche translationnelle

11h30 : Guillaume Millet (Univ. Calgary)

Mesurer la fatigue neuromusculaire : est-ce vraiment utile ?

- Defense of I'HD: «Le controle automatique du comportament: causes et
consequeénces. » Remi Radel ( November 17, 2017, 13:00 - 17:00h);

- Thesis defense: « Evaluation des effets a court et long termes d'un exercice
mtermittent de longue durée sur la performance humaine. » Anne Delextrat (November 22,
2017, 13:00 - 16:00h);

- Seminar FRS: Biomechanis, Professor Jean Benoit Morin, Ph.D. (December 18, 2017,
13:00 - 16:00h);

- Conférence: « Quoi de nouveau dans |'entramement en altitude des joueurs de sport
collectife ? » Olivier Girard, Ph.D. ( January 12, 2018, 12:30 - 14:00h);

Universite Nice Sophia Antipolis - Membre Universite Cate d'Azur

Faculeé des Sciences du Sport | 261, Boulevard du Mercantour | B.F. 3259 | 06205 NICE Cedex 03 | France

T.433 01492295544|:;WW staps.
i http://unicefr/laboratoires lamhess
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- Joumée Thematique: Promotion de la santé et conduites de changement: les défis de
numeérique:

%h43: Ouverture de la joumée Jeanick Brisswalter (VP recherche UCA) et Christian
Pradier (DSP-CHU Nice - UCA)

10h-10h45: Linda Cambon (EHESP-Paris). Objets connectés et promotion de la santé :
nouvelle voie d’intervention ?

11h-11h30 : Lise Arena et Pierre Thérouane (UCA GREDEG - LAPCOS - MSHS-SE).
Acceptabilité des nouvelles technologies : fondements théoriques

11h30-12h: Gérald Gaglio (UCA - GREDEG). Pour une sociologie de la télémédecine
et des objets connectés en santé.

Promotion de la santé et conduites de changement : les défis du numérique

Joumnée Thématique

Pause-déjeuner 14h : Pascal Staccini (UCA - URE RETINES - CHU Nice). Santé
connectée ! De quelles connexions parle-t-on ?

14h30 : Andréa Soubelet (UCA - CoBTeK). Nouvelles technologies au service de
I'évaluation et de la simulation en santé

15h00: Meggy Hayotte (UCA - LAMHESS). Outils Connectés Activité Physique
Adaptée Santé (OCAPAS) : un projet pluridisciplinaire et intersectoriel

15h30 : Aline Herbinet et Amélie Fuchs (v@si). Comment faciliter I’accés a "activité
physique ? Présentation du systéme Sapatic Visio,

- Sprint Biomechanis Master Class, Professor Jean Benoit Morin, Ph.D. (From 19 to
29.03.2018; 07:30 - 12:00h);

- Presentation of research project of the Elren Passos “Sprint Exercise in Parkinson's
Disease subjetcs™ to the Professor lan Bezoidis, Ph.D. (March 13, 2018, 12:00 - 15:00h);

- Lecture: Biomechanics of the world's fastest sprinters: implications for training and
performance,

- Class: L'analyse biomécanique de la performance en sprint, Professor lan Bezoidis,
Ph.D. (16/03/18, de 16:00 as 19:00h)

- Seminar: « Statistique et méthodologie scientifique » (April 03, 2018 11:00 - 16 :00h)

Université Nice Sophia Antipolis - Membre Université Cate d'Azu

Faculté des Sciences du Sport | 261, Boulevard du Mercantour | B.P. 3259 | 06205 NICE Cedex 03 | France

T: +33 (0) 492 295 544 | E: longuevi@unicefr staps.
http:/ funice.fr/staps /presentation | http://unice.fr/laboratoires/lamhess
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Universits Nice Sophia Antipolis - Membre Universite Cote d"Azur
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haa[n]ﬁmssmsm_,m@mm& staps.
nice.fr /st entation | http:/ funice.fr laboratoires lambess

h

tr..,,
rJ‘

Memkre

Faculte des Sciences du Sport LHMHESS
STAPS
1h00 - 12h00: « Les P -
0 N EREITECOTE AR 8 for dements de I'analyse bayésiemne - Tutoriel » par Fabien Mathy,

professenr en psychelogie cognifive & I'Université Cote d” Azur (BCL UMET320 CNES).

13h30 — 14h30: « Libérer les plans de recherche: De la rigidité de FANOVA 212
flexibilité des modéles mixtes » par Bons Cheval, chercheur au pole national de recherche
LIVES-NCCE. a Genéve et au département de médecine imterne général, de réhabilitation et de
gérontologie de 'Université de Genéve.,

14h30 - 15030 « Guide pratique pour I'utilisation des modéles mixtes et modéles mixtes
generalisés » par Fémi Radel, maitre de conférence au LAMHESS et 2 la faculte des sciences
du sport de I'Universite Cote d Azur.

- Lecture: Running-related injuries: main risk factors, exercize for prevention and
rehabilitation, by Colin Griffin, Apnil 2018.

Participation in Congresses and courses:

- Intenational Svmposium Strength Trainng, December 2017, Madrid - Spain,
52/ www simposiodefuerza esf );

- Certification in “Original Nordic Walking Trainer License™, Apnl 2017, Alicante -
Spam;

- Oral presentation at: European Congress of Sport Science, July 2018, Dublin - Ireland,
http://ecss-congress en2013/18/index php)

- §° World Congress of Biomechanics in Dublin, Ireland, 8 - 12 July 2018
(http://wcb2018.com)

- Poster presentation: "0 ESTADIAMENTO MOTOR INFLUENCIA NA
MECANICA DO SPRINT DE PESSOAS COMDP?" at V Congresso Brasileiro de Fisioterapia
Neurofimeional, October 2018, Flonanopolis — Brazil (https: wanw.cobrafin com by J;

Poster presentation: "CORRELACAO ENTRE A IDADE DE IDOSOS COM
VARIAVEIS MECANICAS NO SPRINT" with Highlight Award in the posteraduate modality,
at IV Semingrio Internacional sobre Atividades Fisicas para a Terceira [dade, November
2018, UFRGS, Porto Alegre, Brazil (hitps:'www ufrgs br'siaftid018/ ).
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Research development:

- From October 2017 to March 2018: Meetings about work plan and research project;

- From December 2017 to February 2018: We prepared a scientific abstract and oral
presentation: Sprint running Exercise in Parkinsons Disease Subjects: A pilot study™, submitted
at 23" Annual Congress of the European Congress of the Science of Sport -Dublin, Ireland,

- Mesting with Professor Jean Benoit Morin, Elren Passos, Pedro Jimenez, and coach
of the running clubs.

- From April to June 2018: Trials — Part I Meeting about the paper;

- From May to August 2013: Data analysis, statistical analysis, and article witing;

- September 2018: Qualification of doctorate with presentation: “Can we prescribe
sprint running exercises to subjects with Parkinsons DiseaseT”

- Octaber - December 2018: Trials — part II;

- January 2019: Review and subnussion of article: “The feastbility, safety, satisfaction,
acceptance and effectiveness mechanical of sprint exercise in Parkinson's disease and healthy
subjects” (PARKINSONISM AND RELATED DISORDERS - IF 4.721);

Iy overall gemeral assessment of Elren Passos Monteiro’s stay at my Faculty and
Laboratory is that she has done a consistent and thorough scientific work, clearly developed her
personal Imowledge on many topics (thanks to her participation to almost all the local events
possible), and also prepared several intermational events and publications. In addition to this
significant amount of scientific production and development, I can attest that Elren Passos
Montetro has been a very sympathetic and enthusiast member of our research team during her
stay, and a very nice young scholar to collaborate with.

Universite Nice Sophia Antipolis - Membre Universite Cote d Azur

Facults des Sciences du Sport | 261, Eoulevard du Mercantour | B.F. 3259 | 06205 MICE Cedex 03 | France

T: +33 (0] 492 295 544 | E: longueviBunicefr staps.
http:/ funice.fir /staps {presentation | http:/ funice.fr laboratoires Slamhess
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'

Professor Jean Benoit Morin, Ph.D
Co-advisor

Université Nice Sophia Antipolis - Membre Université Cote d'Azur
Faculté des Sciences du Sport | 261, Boulevard du Mercantour | B.F. 3259 | 06205 NICE Cedex 03 | France

T 033!0)4932955“!5:@&&@1“:&& S'OPS.
ion | hitp://unice.fr/laboratoires/lamhess
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APENDICE 15
Avaliacdo da orientadora local sobre as atividades desenvolvidas durante o

doutorado sanduiche

&

SEPUSUCA FEDRRAT VG DO BRASY
N IO DA BOUCATAD

UFCSPA

UNIVERSIDADE FEDERAL D€ CIENCIAS DA SAUCE D€ PORTO ALEGRE

Processo: 88881.131930/2016-01 (Migrado - SICAPES3)

DECLARACAO

A: Comissio do Programa de Doutorado Sanduiche no Exterior (PDSE) - CAPES

Venho por meio desta fazer um parecer final de avaliagdo sobre o plano de
trabalho do periodo do doutorade sanduiche que foi desenvolvido no Laboratoire
Motricité Humaine Education Sport Santé (LAMESS - EA 6312) da Université Nice
Sophia Antipolis, por minha doutoranda Elren Passos Monteiro, CPF:898.783.452-20,
vinculada ac Programa de Pds-Graduagdo Ciéncias da Saide (PPGCS) da
Universidade Federal de Ciéncias da Saide de Porto Alegre (UFCSPA).

Elren Passos Monteiro permaneceu na Franga 01/10/2017 a 31/07/2018
(Prorrogagio sem onus), desenvolvendo o seu estudo sobre “MECANICA DA
LOCOMOGCAO EM PACIENTES COM DOENCA DE PARKINSON E IDOSOS™,
que foi apresentado como artigo na qualificagio do Doutorado.

De acordo com o cronograma planejado com o seu Co-onentador na Franga,
Professor Dr. Jean Benoit-Morin, a aluna participou das atividades como aulas,
semindrios e conferéncias recontes na Faculté des Science du Sport, e que serdo listados
abaixo:

- Seminar Posture 1: Postural Control, Professor Dr. Alex Lu (11/10:2017, de
09:00 as 12:00h);

- Semunar Posture 2: Postural Control, Professor Dr. Alex Lu (13/102017, de
13:00 as 15:00h);

- Defesa de Tese: « Influence des mécanisme de la regulationation des la fatigue
musculaire sur la performance motrice.» Doutorando Guillaume Ducrocq (16/11/2017,
de 13:00 as 17 :00h) ;

- Symposium scientifique : Effets de la fatigue musculaire sur la performance
motrice :
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9h : Grégory Blain (Univ. Nice Sophia Antipolis)

Introduction

%h10 : Thomas Hureau (Univ. Strasbourg)

Role des afférences musculaires dans la régulation de la fatigue et de la
performance

9h30 : Vincent Martin (Univ. Clermont-Ferrand)

Effets de la croissance sur le développement et l'étiologie de la fatigue
neuromusculaire

10k : Caroline Nicol (Univ. Méditerranée)

Effets d'un exercice épuisant de type cycle étirement-détente sur la fatigue
neuromusculaire

11h: Nicolas Place (Univ. Lausanne)

Fatigue musculaire : une approche translationnelle

11h30 : Guillaume Millet (Univ. Calgary)

Mesurer la fatigue neuromusculaire : est-ce vraiment utile ?

- Defesa de I'HD: «Le controle automatique du comportament : causes et
consequénces. » Remi Radel (17/11/2017, de 13 :00 as 17 :00h) ;

- Defesa de Tese : « Evaluation des effets a court et long termes d'un exercice
intermittent de longue durée sur la performance humaine. » Doutoranda Anne Delextrat
(22/11/2017, de 13 : 00 as 16 :00h) ;

- Seminar FRS: Biomechanis, Professor Dr. Jean Benoit Morin (18/12/2017, de
13:00 as 16:00h),

- Conférence: « Quoi de nouveau dans |'entramement en altitude des joueurs de
sport collectife 7 » Dr. Olivier Girard (12/01/2018, de 12:30 as 14:00h);

- Joumnée Thematique : Promotion de la santé et conduites de changement : les
défis de numérique :

%h45 : Ouverture de la journée Jeanick Brisswalter (VP recherche UCA) et
Chnistian Pradier (DSP-CHU Nice - UCA)

286



&

UFCSPA

UNNVEMSIOAIE FEDERAL OF CFwCIAS DA SALE (E PORTO &L ELRE

10k-10h45: Linda Cambon (EHESP-Paris). Objets connectés et promotion de la
santé ; nouvelle voie d’intervention ?

11h-11h30 : Lise Arena et Pierre Thérouane (UCA GREDEG - LAPCOS -
MSHS-3E). Acceptabilité des nouvelles technologies : fondements théoriques

11h30-12h: Geérald Gaglic (UCA - GREDEG). Pour ume sociologie de la
télémédecine et des objets connectés en santé.

Promotion de la sante et conduites de changement ; les défis du puméngue

Journée Thématique

Pause-déjeumer 14h : Pascal Staccini (UCA - URE RETINES — CHU Mice).
Santé connectee | De quelles connexions parle-t-om 7

14h30 ; Andréa Soubelet (UCA - CoBTeK). Nouvelles technologes au service
de I'évalnation et de la simmulation en sante

15000: Meggy Hayotte (UCA - LAMHESS). Outils Commnectés Actvité
Physique Adaptée Santé (OCAPAS) : un projet pluridisciplinaire et intersectoriel

15h30 : Aline Herbinet et Amélie Fuchs (vi@s1) Comment faciliter 'accés 4
I"activite phyzigue ? Présentation du systéme Sapatic Visio.

- Sprint Biomechaniz Master Class, Professor Dr. Jean Benoit Morm (19 a
29/03/2018; 07:30 as 12:00h);

- Apresentagio do Projeto de Pesquiza “Sprmt Exercize in Parkinson's Disease
subjetcs™ para o Professor Dr. lan Bezoidis (13/03/2018, de 12:00 as 15:00h);

- Biomechanics of the world’s fastest sprinters: mplications for trammg and
performance,

- Class ; L' analvse biomécanique de la performance en sprint, Professor Dr. Ian
Bezoidiz (19/03/18, de 16:00 as 19:00h)

- Sémineire ; « Statistique et méthodologie scientifique » (05/042018, de 11 00
ds 16 :00h)

11R00 - 13h00 ; &« Les fondements de 'analyze bayésienme : Tutoriel » par
Fabien Mathy, professeur en psychologie cogmitive & |"Université Cote d’Azur (BCL
UMRT320 CNESE).
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15h30 — 14h30 : « Libérer les plans de recherche : De la ngdite de FANOVA a
la flexibilite des modéles mixtes » par Boris Cheval, chercheur au péle national de
recherche LIVES-NCCE a Genéve et au département de médecine interne géneéral, de
réhabilitation et de gérontologie de I"Université de Genéve.

14h30 — 15h30 « Gwde pratique pour 'ublization dez modeles mixies et
modéles mixtes généralizés » par Fémi Radel, maitre de conférence an LAMHESS ef a
la faculté des sciences du sport de 1" Université Cote d” Azur.

- Lecture: Funning-related injuries: main risk factors, exercise for prevention

and rehabilitation, by Coln Griffin, Abrl de 2018.

CURSO0S DE FORMACAO E CONGRESSO0S:

- Intenational Symposivm Strength Traiming, dezembro de 2017, Madnd —
Espanha, (hitps:/'www simposiodefuerza es’ );

- Certification m “Origmal Neordic Walling Trainer License™, abml de 2017,
Alicante — Espanhaz;

- Oral presemtation at: European Congress of Sport Science, julho de 2018,
Dublin - Ireland, hitp.iecss-c 5o 201818/ mdex.

- 8" World Congress of Biomechanics m Dublin, Ireland. 8 — 121 July 2018
(hitp:/wch2018 com)

- Apreszentacio de poster inhtulado: "0 ESTADIAMENTO MOTOR
INFLUENCIA NA MECANICA DO SPRINT DE PESSOAS COM DP? mo V
Congresso Brasilemo de Fisioterapia Neurofimeional, Outubro ds 2018, Flonanopolis —
Brasil (https-www.cobrafin . com br! )

Apresentagio de poster virtual mmtitulado: "CORRELACAOQ ENTRE A IDADE
DE IDOSOS COM VARIAVEIS MECANICAS NO SPRINT” com Premiacio de
Destagque na modalidade Pos-Graduagio, no XIV Seminino Intemacional sobre
Atividades Fisicas para a Tercewra Idade, movembro de 2018, UFRGS, Porto Alegre,
s dres br'siafti 2018/ ).

Brasil
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DESENVOLVIMENTO DA PESQUISA:

- De outubro de 2017 a margo de 2018: Reunides de ajustes do Projeto de
Pesquisa;

- De dezembro de 2011 a fevereiro de 2018: Elaboragio do resumo: Spnnt
running Exercise in Parkinsons Disease Subjects: A pilot study”, enviado ao 23™ Annual
Congresso of the European Congresso of the Science of Sport -Dublin, [reland
Professor Dr. Jean Benoit Morm, Elren Passos e técnicos dos clubes envolvides:

- De abril a junho de 2018: Coleta de dados’ reunides de estruturagdo do artigo;

- De mawo a agosto de 2018: Processamento de dados e analises
estatistica/escrita do artigo;

- Setembro de 2018: Qualificagdo do doutorade com a apresentagdo do artigo:
“Can we prescribe sprint running exercises to subjects with Parkinsons Disease?”

- OQutubro & dezembro de 2018: reestruturacio do desenho de estudo e coletas de
dados - parte II;

- Janeiro de 2019: Revisdo final e submissdo do artigo: “The feasibility, safety,
satisfaction, acceptance and effectiveness mechanical of sprint exercise in Parkinson's
disease and healthy subjects” (em: PARKINSONISM AND RELATED DISORDERS -
IF 4.721);

Considerando o acima disposto, avalio como extremamente satisfatona a
participacio da aluna no Programa de Doutorado Sanduiche no Exteror.

Porto Alegre, 18 de janeiro de 2019.

Bl

Prof Dr'. Aline de Souza Pagnussat
Professora Orientadora
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