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RESUMO

No esporte, o papel da fisioterapia na reducao de risco de lesdes ¢ indispensavel, cada vez mais
se faz fundamental detectar padrdes de movimentos alterados. A presenca de valgo dindmico
do joelho em tarefas dinamicas vem sendo associada a déficit de amplitude de movimento de
dorsiflexdo de tornozelo em cadeia cinética fechada (Lima et al., 2018). O presente estudo teve
como objetivo correlacionar a amplitude de movimento de dorsiflexdo do tornozelo com o
padrao valgo dinamico do joelho em jogadoras de futsal. Vinte e duas atletas universitarias de
futsal feminino participaram do estudo. A dorsiflexdo do tornozelo foi avaliada a partir do
Lunge Test e o valgo dindmico do joelho analisado pelo Lateral Step Down Test. Uma
significativa correlacdo negativa moderada foi encontrada entre a amplitude de dorsiflexdo de
tornozelo em cadeia fechada e a qualidade de movimento na tarefa de descida do degrau,
indicando maior deslocamento medial do joelho na tarefa. Os resultados mostraram que o
padrdo maior de valgo dindmico durante a descida de um degrau tem significativa correlacao
com menores amplitudes de dorsiflexdo de tornozelo em atletas universitdrias de futsal

feminino.

Palavras chave: Amplitude Articular; Tornozelo; Joelho Valgo; Atletas Universitarios; Futebol
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APRESENTACAO

Minha histéria como atleta amadora (e as lesdes que seguidamente me acompanharam)
despertaram o desejo de me tornar fisioterapeuta ainda na adolescéncia. Porém, ao longo dos
anos, a vida foi me conduzindo a conquistar outros papéis dos quais me orgulho muito, como
profissional de Educacao Fisica e professora de treinamento funcional, mas que,
inevitavelmente, atrasaram meu desejo inicial. Desde a escolha pela Fisioterapia até o
momento de concretizacdo desse desejo (a chegar em 4 semanas) terdo se passado quase 20
anos. Muito tempo! Mas se pudesse escolher um momento ideal para completar a graduagao,

por diversos motivos, escolheria esse.

Este trabalho representa muito dos ultimos anos da minha trajetoria profissional e
académica. A minha paixao pelo esporte e pelo treinamento funcional, juntamente com os
avancos da fisioterapia esportiva e musculoesquelética na ultima década, me motivaram a
escolher o tema. Fiz parte do futsal feminino universitario por muitos anos, atuo ha bastante
tempo na area do movimento como treinadora, tive a oportunidade de desenvolver e ministrar
cursos e aulas sobre treinamento funcional, tenho imenso interesse de atuacdo na fisioterapia
musculoesquelética e compreendo bem o potencial que o movimento tem na vida das pessoas.

Portanto, este Trabalho de Conclusdo de Curso tem um pouco de cada uma das minhas versoes.

Espero que o presente estudo possa auxiliar na redug¢do do risco de lesdes em atletas
mulheres, e sobretudo fomentar mais pesquisas nesta area e com essa populagdo. Visto isto, o
artigo cientifico, oriundo deste trabalho, sera submetido na revista cientifica Physiotherapists
in Sports Medicine. A formatagdo do trabalho se darad de acordo com as normas de submissao

do jornal acima citado, conforme o Anexo .
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Introducio

Na fisioterapia esportiva cada vez mais busca-se ampliar o olhar para o atleta,
relacionando fungdes e disfungdes de diferentes estruturas do corpo. Ja se sabe que déficits de
mobilidade articular, por exemplo, podem acarretar alteragdes em padrdoes de movimentos
devido ao processo compensatorio de estruturas proximas. Estes padroes de movimentos
alterados podem intensificar a carga em articula¢des, tornando-as mais suscetiveis a desgaste e
possiveis lesdes (Hewett col., 2005; Rabin et al., 2014; Malloy, 2015; Sigward, 2008; Stiffler,
2018; Kaufman et al., 1999; Witvrouw et al., 2000). E imprescindivel que profissionais da area
compreendam essas relagdes, para serem capazes de propor intervengdes mais assertivas para o
atleta.

Algumas evidéncias demonstram que a diminuicdo da mobilidade de dorsiflexdo de
tornozelo em cadeia cinética fechada, por exemplo, pode ter relagdo com comportamento
alterado do joelho, como presenca de valgo dindmico, caracterizado por um deslocamento
medial acentuado do joelho em tarefas dindmicas (Lima et al., 2018). Por sua vez, o valgo
dindmico estd bem associado ao principal mecanismo de lesdes no joelho, sobretudo na ruptura
do ligamento cruzado anterior (Hewett col., 2005), além de ter relacdo com outros tipos de
lesdao (Rabin et al., 2014; Hewett e Myer, 2011; Malloy, 2015; Sigward, 2008). Sendo assim, a
identificacdo da presenca de valgo em atletas e a identificagdo das possiveis causas desse
comportamento tornam-se fundamentais na tentativa de melhorar o padrao de movimento
desses atletas.

Levando esta andlise para o contexto do futsal e futebol feminino, percebe-se uma
caréncia de estudos que tratem especificamente desse tema. Questao que precisa de atengao
considerando que as lesdes de joelho estdo entre as de maior incidéncia nesta modalidade e
populagdo (Crossley et al., 2020; Elsner et al., 2007; Junge e Dvorak, 2004 e 2010).

E importante salientar que a dorsiflexdo do tornozelo é uma caracteristica modificavel,

e ao considerar o déficit neste movimento como fator de risco para lesdes e reducao de



desempenho, os profissionais tém a possibilidade de, ao aumentar a amplitude de dorsiflexao,
regredir o quadro de uma condicdo j& instalada, auxiliando na reducdo do risco de lesdes e
atuando no aumento do desempenho.

Portanto, este estudo teve como objetivo correlacionar a amplitude de movimento de
dorsiflexdo do tornozelo com o padrdo valgo dindmico do joelho em atletas de futsal feminino.
Nossa hipdtese ¢ que a amplitude de dorsiflexdo de tornozelo em cadeia fechada reduzida
apresenta relagdo com a presenca de valgo dinamico no joelho em jogadoras de futsal, tendo
relagdo inversamente proporcional, ou seja, quanto menor a amplitude de dorsiflexdo maior o

nivel de deslocamento medial do joelho (valgo dindmico).

Meétodos

Tipo de Estudo
Esta pesquisa se refere a um estudo observacional correlacional (Thomas e Nelson,
2012). O estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade Federal do

Rio Grande do Sul, sob o niimero 65145722.8.0000.5347.

Participantes

Vinte e duas atletas de futsal do sexo feminino integrantes das equipes universitarias da
Universidade Federal do Rio Grande do Sul (UFRGS) e da Sociedade Ginastica de Porto
Alegre (SOGIPA) participarem deste estudo. As participantes ndo apresentavam nenhum tipo
de lesdo no momento da avaliagdo, faziam parte da equipe por pelo menos 6 meses e tinham
mais de 18 anos. O recrutamento ocorreu através de contato direto com integrantes das
comissdes técnicas das equipes que autorizaram o contato com as atletas. O tamanho da
amostra foi calculado por meio do software G Power (versdo 3.1.9.1). O célculo amostral foi
realizado a partir da média e do desvio padrdo da varidvel independente - a amplitude de
dorsiflexdo do tornozelo em cadeia fechada - apresentadas no estudo de Hoch e McKeon

(2011). Além disso utilizou-se a equagao para populacdo infinita com nivel de significancia de
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0,05 e margem de erro de 10%, resultando em um ntimero amostral de 21 sujeitos (Santos,

Abbud e Abreu, 2007).

Procedimentos

A coleta se deu em encontro unico dos avaliadores com as atletas no proprio local de
treino da equipe, sob orientacao dos treinadores. Primeiramente foi explicado o estudo para a
participante e apresentado o Termo de Consentimento Livre e Esclarecido. Apos o aceite, a
atleta forneceu dados de identificagdo e caracterizagao da amostra, e s6 entdo foram realizados

0s testes.

Avaliacao da Dorsiflexdao de Tornozelo

Para mensuracdo da dorsiflexao de tornozelo foi utilizado o Lunge Test (Bennell et al.,
1998). A avaliadora fixou uma fita métrica no solo perpendicular a uma parede, e uma fita
adesiva na parede formando o angulo de 90° com a fita métrica do solo. A participante
posicionou o segundo dedo sobre a fita métrica, com o pé perpendicular a parede e, em um
primeiro momento, avangou o joelho a frente até que tocasse a parede, sem elevar o calcanhar
do solo. Caso necessario, o pé foi progressivamente (de 1cm em 1cm) posicionado mais atras
ou mais a frente até que o joelho tocasse a parede, com o calcanhar permanecendo em total
contato com o solo, essa foi a amplitude de dorsiflexdo méxima atingida (Figura 1). Neste
ponto maximo de amplitude a avaliadora posicionou o inclindmetro 15 centimetros abaixo na
tuberosidade tibial, obtendo o angulo de dorsiflexdo do tornozelo em cadeia fechada. Além
desse dado, a avaliadora registrou a distdncia mensurada na fita métrica, entre o segundo dedo

do pé e a parede (Bennell et al., 1998).
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Figura 1. Lunge Test
(9: angulo de dorsiflexdo, d: distancia entre pé e a parede)

Avaliacdo do Valgo Dinamico

Para avaliagdo da presenca de valgo dindmico do joelho foi utilizado o Lateral Step
Down Test (Piva e col., 2006). Para realizagdo do teste a avaliadora fixou um marcador na
tuberosidade anterior da tibia da participante e marcadores proximos as bordas de um step. O
segundo dedo do pé da participante foi posicionado sobre o marcador do step de
aproximadamente 20 centimetros de altura. O membro inferior ndo testado foi posicionado
lateralmente ao step com extensdo do joelho e dorsiflexdo do tornozelo. As maos
permaneceram posicionadas sobre as espinhas iliacas antero superiores durante a execucao do
teste. A participante realizou flexdo, de aproximadamente 60°, de joelho, juntamente com
flexdo de quadril e tornozelo, caracterizando a descida do degrau, até que o calcanhar do
membro inferior oposto tocasse no solo, sem descarregar o peso (Figura 2) e retornou a posi¢ao
inicial. A participante executou uma repeti¢do para a familiarizagdo ao movimento, e o teste se
deu por mais cinco repetigdes do movimento registradas através de filmagem (Piva e col.,

2006).
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Figura 2. Lateral Step Down Test (Fonte: Autora)

O teste foi filmado por cadmera embutida em smartphone posicionada a dois metros de

distancia, e posteriormente, a filmagem foi utilizada para andlise da cinemadtica do joelho

durante o movimento. A pontuacdo do teste se deu através dos critérios apresentados pela

Tabela 1. A pontuagdo final variou entre 0 e 6, sendo a classificacdo apresentada pela Tabela 2

(Piva et al. 2006).

Tabela 1: Critérios para pontuagdo no Lateral Step Down Test

precisou descer

Critérios Interpretacgao Pontuacao
Membros Superiores Remover as maos da cintura 1
Alinhamento do Tronco Inclinar em alguma direcao 1
Plano Pélvico Perda do plano horizontal 1
TAT posicionada medialmente ao .
segundo metatarso
Posicao do Joelho
TAT posicionada medialmente a borda 5
medial do pé
Participantes perdeu o equilibrio ou
Postura Estavel 1

TAT: tuberosidade anterior da tibia
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Tabela 2: Classificagdo do Lateral Step Down Test

Pontuacao Final Qualidade de Movimento
Oal Boa
2a3 Moderada
4a6 Pobre

Analise Estatistica

Os dados foram submetidos ao teste de Shapiro-Wilk para verificar a normalidade dos
dados. Apos, foi realizado a analise descritiva com valor de média e desvio padrdo. Para
verificar a existéncia de correlagdo entre as variaveis foram realizados os testes de correlagao
de Pearson (dados paramétricos) ou Spearman (dados nao-paramétricos). Foi adotada, para
interpretacdo correlacional, a classificagdo de Gaya et al. (2008), categorizada em muito baixa
(r<0,2), baixa (entre 0,2 ¢ 0,39), moderada (entre 0,4 ¢ 0,69), alta (entre 0,7 ¢ 0,89) e muito alta
(0,9 a 1). Os dados foram analisados por meio do software SPSS v. 20.0, adotando o nivel de

significancia de 0,05.

Resultados

O presente estudo foi composto por 22 atletas amadoras integrantes das equipes de
futsal da Universidade Federal do Rio Grande do Sul e da Faculdade SOGIPA de Porto Alegre.
As médias e os desvios-padrdo dos dados de Caracterizagdo da Amostra estdo descritos na

Tabela 3.
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Tabela 3. Caracterizacdo da amostra expressa em média (=DP).

Atletas Futsal Atletas Futsal Atletas Futsal

SOGIPA UFRGS (Todas)
n 15 7 22
Idade (anos) 23.8 £6.61 20.7+£0.95 22.8+5.62
Estatura (cm) 163.7 +3.57 161.5+9.10 163.0+5.76
Massa (kg) 63.4+8.79 62.5+13.46 63.1 +£10.17
Tempo de Pratica (anos) 5.6 £0.82 3.7+£2.05 5.0£1.57

Os valores de médias e desvios-padrao do lado direito e esquerdo obtidos no Lunge Test
avaliado pela distancia do pé até a parede e pelo angulo de dorsiflexdo do tornozelo, assim
como a pontuagdo obtida na execucdo do Lateral Step Down Test em cada lado estdo

apresentados na Tabela 4.

Tabela 4. Valores do Lunge Test e do Lateral Step Down Test expressos em média (xDP)

Direito Esquerdo
Lunge Test (cm) 10,80+2,73 10,18+2,65
Lunge Test (°) 42,50+7,42 41,55+7,41
Lateral Step Down Test 1,68+0,89 1,59+0,96

No que diz respeito aos dados de correlagdo, os valores de distancia obtidos no Lunge
Test mostraram uma significativa correlagdo negativa moderada com os dados do Lateral Step
Down Test tanto para o membro inferior direito, quanto para o membro inferior esquerdo
(Tabela 5). O mesmo ocorreu com os dados do Lunge Test, medidos pelo angulo de dorsiflexdo
do tornozelo, foi encontrada uma significativa correlagdo negativa moderada com o Lateral
Step Down Test tanto para membro inferior direito quanto para membro inferior esquerdo
(Tabela 5). Ou seja, quanto menor a amplitude de movimento de dorsiflexdo de tornozelo em

cadeia fechada, menor a qualidade de movimento no agachamento unipodal.
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Tabela 5. Correlagdo entre os dados do Lunge Test e do Lateral Step Down Test

Lateral Step Down Test Lateral Step Down Test
Direito Esquerdo
Coeficiente de p Coeficiente de p
Correlacao Correlagao
Lunge Test
Direito -0,538 0,010%*
Esquerdo -0,476 0,025
Lunge Test
Direito -0,571 0,006*
Esquerdo -0,497 0,019

* diferenca significativa

Discussao

Os resultados do presente estudo indicam que o valgo do joelho durante a tarefa de
descida do degrau tem relagdo com baixa amplitude de dorsiflexdo de tornozelo. As atletas
com menores graus de dorsiflexdo em cadeia fechada apresentaram maiores pontuagdes ou pior
desempenho no Lateral Step Down Test, teste utilizado para avaliar o valgo dinamico.

A relagdo entre as duas variaveis contidas neste estudo ¢ amplamente estudada na
literatura em diversas populacdes e diferentes formas de avaliagdo. Uma grande revisao
sistematica com meta-analise realizada por Lima e col. (2018), incluiu a analise de 17 estudos,
e teve o objetivo de avaliar a associagao entre dorsiflexao do tornozelo e valgo dinamico do
joelho. Os autores encontraram resultados que corroboram com os do presente estudo, que
determinada limitacao de dorsiflexao estd associada a individuos que apresentam padrao valgo
dinamico do joelho. Ainda, a andlise mostrou consistentes resultados em relagdo as diferentes
formas de medida da amplitude de dorsiflexdo (cadeia aberta com joelho estendido, cadeia
aberta com joelho flexionado e cadeia fechada) sendo todas elas significativamente associadas

ao valgo dinamico do joelho.
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Os estudos que utilizaram duas formas de avaliar a dorsiflexdo do tornozelo - cadeia
cinética aberta e fechada - para relacionar ao valgo dindmico (Rabin e col., 2016; Rabin e
Kozol, 2010; Dill e col., 2014; Rabin, Kozol e Spitzer, 2014), ndo encontraram diferenca entre
elas nos resultados. A escolha da avaliacdo em cadeia fechada, neste estudo, se deu pela maior
funcionalidade do teste devido a possibilidade de aplicacdo de um maior torque ao tornozelo,
em comparacdo a mensuragdo convencional (sem apoio do pé no solo), portanto o teste se
aproxima mais de tarefas funcionais (Bennell e col., 1998), principalmente quando a
populagdo em questdo ¢ de atletas. Visto isto, todos os estudos mencionados nesta discussao
tiveram a cadeia fechada como forma de avaliacao da dorsiflexao.

O valgo dindmico ¢ caracterizado por uma adugdo excessiva de quadril combinada a
rotagdo interna de quadril e de joelho, gerando assim o deslocamento medial do joelho.
Portanto, ¢ considerado um padrdao modificado de movimento de membros inferiores que gera
alta carga a articulacdo do joelho em tarefas dindmicas (Hewett e col., 2005). O valgo do
joelho ¢ considerado fator de risco para algumas lesdes, entre elas sindrome da dor
patelofemoral (Rabin et al., 2014) e lesdo do ligamento cruzado anterior sem contato (Hewett e
Myer, 2011; Hewett e col., 2005). A lesdo de ruptura do ligamento cruzado anterior tem
destaque por acometer 4 a 6 vezes mais atletas mulheres que homens, (Hewett e col., 2006) e
por acontecerem em maior parte em lances sem contato (Hewett, 2005; Hewett e col., 2011).
Este panorama mostra que fatores intrinsecos estdo mais associados a causa da lesdao de ruptura
do ligamento cruzado anterior, como por exemplo, a presenca do padrdo valgo do joelho
(Hewett e col., 2005).

O teste Lateral Step Down avalia compensagdes de membros inferiores através da
qualidade de movimento de descida do degrau, padrdo que se assemelha muito com o
agachamento unipodal. A qualidade do movimento ¢ uma varidvel que pode ser caracterizada
pelo comportamento, principalmente, de tronco, pelve e joelho ao longo da tarefa, e neste

ponto o valgo dinamico ¢ um dos principais componentes analisados (Piva e col., 2006).
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Rabin e Kozol (2010) estudaram mulheres saudaveis e sem lesdo com o objetivo de
determinar a associacdo entre amplitude de movimento de tornozelo e qualidade do movimento
de membros inferiores durante o teste Step Down. Eles encontraram que a dorsiflexdo de
tornozelo reduzida estd associada a baixa qualidade de movimento na tarefa de descida do
degrau nessa populacdo. Um estudo semelhante realizado por Rabin, Kozol e Spitzer (2014),
desta vez aplicado a homens ativos, avaliou as mesmas variaveis - dorsiflexdo de tornozelo e
qualidade de movimento - e comparou o lado dominante € o ndo dominante. Os autores
também encontraram que a amplitude de dorsiflexdo foi mais limitada entre os participantes
com qualidade moderada de movimento em ambos os lados (dominante e ndo dominante)
quando comparado a participantes com boa qualidade de movimento na descida do degrau.

O valgo dindmico do joelho também pode ser avaliado através do angulo de projegdo
do joelho no plano frontal durante um agachamento unipodal, e foi assim que Wyndon e col.
(2016) investigaram a relacdo desta variavel com mobilidade do pé e do tornozelo em adultos
assintomaticos. Encontraram associa¢do significativa entre maiores angulos de projecdo de
joelho no plano frontal com menor mobilidade de mediopé e de dorsiflexdo de tornozelo.
Rabin e col. (2016) que, ao avaliar a cinematica do quadril e do joelho em individuos com
baixa dorsiflexao de tornozelo, encontraram maior aducao de quadril nesta tarefa. Assim como
uma acentuada adu¢do do quadril na tarefa de descida do degrau também foi observada em
mulheres saudaveis com amplitude de dorsiflexdo reduzida em um estudo realizado por
Bell-Jenje e col. (2016). Além de maior aducdo do quadril, outras compensacdes que
favorecem o aparecimento do valgo dindmico podem ser desencadeadas pela restricio na
amplitude de movimento do tornozelo como pronagao do pé e rotagdo interna da tibia (Dill e
col., 2014), acentuada rotacdo interna (Wyndow e col., 2016) e ainda queda da pelve (Rabin,
Kozol e Moran, 2014).

Ainda, analisando de outro ponto de vista, o varo dindmico do joelho ¢ o movimento

contrario ao valgo, sendo caracterizado pelo deslocamento lateral do joelho. Dill e col. (2014)

16



encontraram maior padrdo varo do joelho no agachamento unipodal em individuos com maior
dorsiflexdo de tornozelo, em um estudo que teve como amostra adultos ativos. Estes achados
complementam os mencionados aqui até entdo, visto que um determinado padrdo varo tende a
proteger o joelho de um acentuado deslocamento medial em tarefas dinamicas.

A relacdo da diminuicdo da dorsiflexdo e os mecanismos de compensag¢ao nos membros
inferiores, caracterizando um valgo no joelho, foram identificados em populagdo saudével e
ndo esportiva e geram perda da qualidade de movimento em diversas tarefas didrias. A pratica
da atividade esportiva poderia levar a uma melhora desse padrdo pela consciéncia corporal
adquirida e pelo desenvolvimento de diversas valéncias fisicas. No entanto, estudos
envolvendo jogadoras de futebol também demonstraram associacdo do valgo dindmico com
diminui¢do de dorsiflexdo do tornozelo. As lesdes de joelho em jogadoras de futebol,
sobretudo a ruptura de ligamento cruzado anterior, sdo o grande foco de estudos, devido a sua
alta incidéncia nesta populagdo (Crossley et al., 2020; Elsner et al., 2007; Junge e Dvorak,
2004 e 2010). Mecanismos que aumentem o risco para essa lesdo sao amplamente estudados na
literatura, como o padrdo de movimento de membros inferiores (Hewett e col., 2005), o
controle neuromuscular e a carga em valgo (Hewett e col, 2006), a for¢a da musculatura de
quadril (Khayambashi e col., 2016) e a forca de quadriceps e isquiotibiais (Myer e col., 2009).
A andlise especifica entre as duas variaveis em questdo - dorsiflexdo de tornozelo e valgo
dindmico no joelho - em jogadoras de futebol ainda ¢ pequena. Mecanicas de aterrissagem
parecem ser mais estudadas, e podem contribuir para a presente discussdo, pois o valgo
dindmico do joelho ¢ um dos principais pontos a ser analisados em qualquer tipo de
aterrissagem. Sigward e col. (2008) em um estudo aplicado a jogadoras de futebol em idade
escolar (média de 15,5 anos), com o objetivo de determinar a associacdo entre angulo de
projecao do joelho no plano frontal durante o drop land (aterrissagem de queda a partir de uma
caixa) com for¢ca da musculatura do quadril e amplitude de movimento de tornozelo e de

quadril. Foi encontrado maior angulo de projecdao de joelho no plano frontal durante a
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aterrissagem em atletas com menor mobilidade de tornozelo e quadril, ndo sendo encontrado
relagdo com for¢a de quadril. Analisando jogadoras universitarias de futebol, Malloy e col.
(2015) tiveram o objetivo de analisar se a amplitude de dorsiflexao influenciava na cinematica
e na cinética de aterrissagem durante salto vertical. Os resultados demonstraram que as atletas
com menor mobilidade de dorsiflexao tiveram maior abdugdo do joelho e menor pico de flexdo
do joelho, caracterizando o deslocamento medial da articulag¢do, durante a aterrissagem.

Por fim, mesmo os estudos com atletas, incluindo atletas universitarias de futebol,
encontraram resultados que v@o ao encontro dos achados do presente estudo com atletas de
futsal, refor¢ando a relacdo da presenga do valgo dinamico com a diminui¢do de amplitude de
dorsiflexdo do tornozelo. Em relagdo especificamente ao futsal, ndo foram encontrados estudos
na literatura que relacionassem essas varidveis. Dessa forma, o presente estudo traz

informagdes relevantes sobre o tema para esta modalidade esportiva.

Conclusao

Por meio do presente estudo € possivel concluir que o padrdo maior de valgo dindmico
durante a descida de um degrau tem significativa correlagdo com menores amplitudes de
dorsiflexdo de tornozelo em atletas universitarias de futsal feminino. Estes resultados sugerem
que a avaliagdo da dorsiflexdo do tornozelo ¢ fundamental em atletas pela grande relagdo com
um dos padrdes que mais aumentam risco de lesdo - valgo dindmico. Por ser uma condicao
modificavel, ao avaliar e criar estratégias que aumentem a mobilidade de dorsiflexdo, os
profissionais da area estardo atuando de maneira mais assertiva na redugdo do risco de lesdes

nessa populagao.
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Methods, Results, Conclusions, Artwork and Tables with Captions. If your article includes any Videos
and/or other Supplementary material, this should be included in your initial submission for peer review
purposes. Divide the article into clearly defined sections.

If reporting exercise interventions for patellofemoral pain management (or even exercise intervention
for other conditions) please consider reporting the intervention in line with the Report-PFP checklist see
Report-PFP for details.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text in
the manuscript, rather than at the bottom or the top of the file. The corresponding caption should be

placed directly below the figure or table.
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Within the manuscript authors should also ensure that the place of origin of the work or study, and/or
the organization(s) that have been involved in the study/development (including ethical committees) are
not revealed in the manuscript; the letter X can be used in the manuscript to replace names and details

can be completed if the manuscript is processed further through the publication process.

Peer review

This journal operates a double anonymized review process. All contributions will be initially assessed
by the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum
of two independent expert reviewers to assess the scientific quality of the paper. The Editor is
responsible for the final decision regarding acceptance or rejection of articles. The Editor's decision is
final. Editors are not involved in decisions about papers which they have written themselves or have
been written by family members or colleagues or which relate to products or services in which the
editor has an interest. Any such submission is subject to all of the journal's usual procedures, with peer
review handled independently of the relevant editor and their research groups. More information on

types of peer review.

Double anonymized review

This journal uses double anonymized review, which means the identities of the authors are concealed
from the reviewers, and vice versa. More information is available on our website. To facilitate this,
please include the following separately: Title page (with author details): This should include the title,
authors' names, affiliations, acknowledgements and any Declaration of Interest statement, and a
complete address for the corresponding author including an e-mail address. Anonymized manuscript
(no author details): The main body of the paper (including the references, figures, tables and any
acknowledgements) should not include any identifying information, such as the authors' names or

affiliations.

REVISED SUBMISSIONS

Use of word processing software Regardless of the file format of the original submission, at revision
you must provide us with an editable file of the entire article. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the article. The electronic
text should be prepared in a way very similar to that of conventional manuscripts (see also the Guide to
Publishing with Elsevier). 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
Presentation of manuscripts
All manuscripts must comply with the following:

* Your article should be typed on A4 paper, double-spaced with margins of at least 3cm
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» Number all pages consecutively beginning with the title

* Include line counts on each page to facilitate the review process. page

Manuscripts

Each of the following sections should begin on a new page:
» a Title page (without author information)

* Abstract

» Keywords

* Text

* References

* Tables, Illustrations and Figures

Further instructions regarding the Text

* Do not use 'he', 'his' etc. where the sex of the person is unknown; say 'the participant', etc. Avoid
inelegant alternatives such as 'he/she'. Avoid sexist language.

» Headings should be appropriate to the nature of the paper. The use of headings enhances readability.
Three categories of headings should be used:

1. major headings should be typed in capital letters in the centre of the page and underlined,;

2. secondary headings should be typed in lower case (with an initial capital letter) at the left-hand
margin and underlined; and

3. minor headings should be typed in lower case and italicized.

Essential Title Page information - a seperate Title Page should be uploaded during submission.

» 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. Present the authors' affiliation addresses (where
the actual work was done) below the names. Indicate all affiliations with a lowercase 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 email address and twitter
handle of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.

* Present/permanent address. If 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.
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Superscript Arabic

An numerals are used for such footnotes. Structured abstract An abstract of your manuscript,
summarizing the content in no more than 200 words, should be provided. Abstracts should follow a
structured format. For empirical studies, this will usually involve these headings: Objectives, Design,
Setting, Participants, Main Outcome Measures, Results, Conclusions.

For Review articles, a structured abstract should contain the headings: Objective, Methods, Results and
Conclusions. Authors are advised to refer to a recent example in the journal for further detail.

For Masterclass articles, a structured abstract giving a Basic Summary and purpose statement should be
given, headings are not required - please see example below and recent Masterclass articles published in

the journal.

Abstract

Articular cartilage is a unique biphasic material that supports a lifetime of compressive and shear
forces across joints. When articular cartilage deteriorates, whether due to injury, wear and tear or
normal aging, osteoarthritis and resultant pain can ensue. Understanding the basic science of the
structure and biomechanics of articular cartilage can help clinicians guide their patients to appropriate
activity and loading choices. The purpose of this article is to examine how articular cartilage structure
and mechanics, may interact with risk factors to contribute to OA and how this interaction provides
guidelines for intervention choices This paper will review the microstructure of articular cartilage, its

mechanical properties and link this information to clinical decision making.

Highlights

Highlights are mandatory for original research and review papers; they are not required for any other
article type. They consist of a short collection of 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point) that convey the core findings of the article. See
https://www.elsevier.com/highlights for examples.

Keywords

Please list 3 or 4 keywords on the first page of your manuscript, after the Abstract. The purpose of these
is to increase the likely accessibility of your paper to potential readers searching the literature.
Therefore, ensure keywords are descriptive of the study. Refer to a recognised thesaurus of keywords
(e.g. CINAHL, MEDLINE) wherever possible.

Acknowledgements

Please list those individuals who provided help during the research (e.g., providing language help,
writing assistance or proof reading the article, etc.) Please do not include any acknowledgements within
your main manuscript file until the revision stages, when it should be placed after the statement of
Funding (see Conflict of Interest file section below).

Additional information required for Research articles, Reviews and Masterclass articles

Conflict of Interest file
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A Conlflict of Interest file is required and should include statements of (1) Conflict of Interest, (2)
Ethical Approval and (3) Funding under these headings and in the order given here. If some, or all
three, do not apply, please still include the headings stating "None" / "Not applicable". Clinical Trial
Registry name and registration number and Acknowledgments may be added if applicable as 4th and
Sth headings. For revised manuscripts this information must be transferred to the manuscript file, before
the reference list, in the following order (please refer to a recent issue of the journal for examples):

Conflict of Interest, Ethical Approval , Funding

Contflict of Interest
Any conflicts of interest should be stated here (please refer to Declaration of Interest section above). If

there are no conflicts of interest please state "None declared".

Ethical Approval

A statement should be made that the work has been approved by the appropriate ethical committees
related to the institution(s) in which it was performed and that subjects gave informed consent to the
work. If Ethical Approval was not required please make a statement to this effect or state "None
declared".

Funding

Funding sources should be noted at the end of the manuscript file. List funding sources in this standard
way to facilitate compliance to funder's requirements:

This work was supported by XXXXX [grant numbers xxxX, yyyy]; XXXXX [grant number zzzz]; and
XXXXX [grant number aaaa)].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include one of the following sentences:

This research did not receive any specific grant from funding agencies in the public, commercial,
or not-for-profit sectors

Or

None declared

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the end
of the article.

Artwork

Illustrations and tables that have appeared elsewhere must be accompanied by written permission to

reproduce them from the original publishers. This is necessary even if you are an author of the

35



borrowed material. Borrowed material should be acknowledged in the captions in the exact wording
required by the copyright holder. If not specified, use this style: 'Reproduced by kind permission of . . .
(publishers) from . . . (reference).' Identifiable clinical photographs must be accompanied by
written permission from the patient.

Electronic artwork

General points

» Make sure you use uniform lettering and sizing of your original artwork.

* Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Indicate per figure if it is a single, 1.5 or 2-column fitting image.

» For Word submissions only, you may still provide figures and their captions, and tables within a single
file at the revision stage.

* Please note that individual figure files larger than 10 MB must be provided in separate source files.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or convert
the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi is

required.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
* Supply files that are too low in resolution.

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or MS
Office files) and with the correct resolution. If, together with your accepted article, you submit usable
color figures then Elsevier will ensure, at no additional charge, that these figures will appear in color
online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations are
reproduced in color in the printed version. For color reproduction in print, you will receive

information regarding the costs from Elsevier after receipt of your accepted article. Please indicate
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your preference for color: in print or online only. Further information on the preparation of electronic
artwork.

Figure captions

Ensure that each illustration has a caption. 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.

References

Citation in Text

Please ensure that every reference cited in the text is also present in the reference list (and vice versa).
Avoid using references in the abstract. Avoid citation of personal communications or unpublished
material. Citations to material "in press" is acceptable and implies that the item has been accepted for
publication. Citation of material currently under consideration elsewhere (e.g. "under review" or
"submitted") is not.

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 in
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.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name of
the preprint server, as part of the reference. The preprint DOI should also be provided.

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, please

follow the format of the sample references and citations as shown in this Guide. If you use reference
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management software, please ensure that you remove all field codes before submitting the electronic
manuscript. More information on how to remove field codes from different reference management
software.

Reference formatting

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, volume 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. Note that missing data will be
highlighted at proof stage for the author to correct. If you do wish to format the references yourself they

should be arranged according to the following examples:

Reference Style

Text: Citations in the text should follow the referencing style used by the American Psychological
Association. You are referred to the Publication Manual of the American Psychological Association,
Sixth  Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD 20784,
USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

Examples of in text references:

Single author (Graham, 2001)

Two authors (Geyer & Braff, 1999)

Three to six authors (Lehman, Stohr, & Feldon, 2000) for the first citation and (Lehman et al., 2000) for
subsequent citations.

More than six authors (Karper et al., 1996)

Please separate references in the text in parentheses by using a semi-colon.

List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by the

letters 'a', 'b', 'c', etc., placed after the year of publication.

Examples of listed references:

Reference to a journal publication:

Herrington, L., and Munro, A. (2010). Drop jump landing knee valgus angle; normative data in a
physically active population. Physical Therapy in Sport, 11, 56-59

Reference to a book:

Magee, D.J. (1997). Orthopaedic physical assessment. (3rd ed.). Philadelphia: Saunders.

Reference to a chapter in an edited book:
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Hudson, Z., & Brown, A. (2003). Athletes with disability. In: G. S. Kolt, & L. Snyder-Mackler (Eds.),
Physical therapies in sport and exercise (pp. 521-304). Edinburgh: Churchill Livingstone.

Example of data citation:

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality data for Japanese oak wilt
disease and surrounding forest compositions. Mendeley Data, v1. http://dx.doi.org/10.17632/
xwj98nb39r.1

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.

Supplementary material should be uploaded at submission as "e-component" files.

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.

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.
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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).

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.

Submission Checklist

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

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

* Phone numbers

All necessary files have been uploaded, and contain:

» Keywords

* All figure captions

* All tables (including title, description, footnotes)

Further considerations

* Manuscript has been 'spell-checked' and 'grammar-checked'

* References are in the correct format for this journal

 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 Web)

* Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print

* If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes For any further information please visit our customer support site at

https://service.elsevier.com.

AFTER ACCEPTANCE

Online proof correction
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To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing 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 questions 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 alternative 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 subsequent corrections

cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author will, at no cost, receive 25 free paper offprints, or alternatively 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. 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
Frequently 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.
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