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RESUMO

A dor patelofemoral (DPF) ¢ caracterizada por dor difusa, peri ou retro
patelar, de etiologia controversa; acredita-se que a auséncia de uma
padronizacdo dos individuos com relagdo as atividades executadas
previamente as avaliacdes possa justificar a alta variabilidade nos
resultados dos estudos que tentam entender a DPF. O objetivo desse
estudo foi verificar a reprodutibilidade de um protocolo de estresse
articular previamente as avaliagdes eletromiograficas de individuos com
DPF. Vinte mulheres com DPF foram avaliadas em relagdo a presencga de
dor, questionarios e testes clinicos especificos para DPF e eletromiografia
de superficie dos miisculos vasto lateral (VL), vasto medial (VM) e gliiteo
médio (GM) durante atividades de agachamento livre e associado a
abducdo isométrica de quadril. O protocolo de estresse foi constituido de
seis subidas e descidas de escada, trés séries de 30 segundos de saltos em
corda e cinco séries de oito repetigdes de agachamento com 90° de flexdo
de joelhos e quadris com 20% do peso corporal. As coletas foram
realizadas em dois dias distintos € no mesmo dia foram realizadas as
avaliagdes sem e com o estresse, respectivamente. Com o protocolo de
estresse articular houve reprodutibilidade da for¢a de extensores de
joelho, da ativagdo muscular do VL durante o agachamento livre e da
coativacdo entre VM e GM no agachamento com abdugdo. Além disso
houve menor variabilidade dos dados quando realizado o estresse

articular.

Palavras-chave: Reprodutibilidade. Dor Patelofemoral. Eletromiografia.






ABSTRACT

Patellofemoral pain (DPF) is characterized by diffuse, peri or retro
patellar pain of controversial etiology; it is believed that the absence of a
standardization of the individuals with respect to the activities performed
prior to the evaluations can justify the high variability in the results of the
studies that attempt to understand FPD. The aim of this study was to
verify the reproducibility of a joint stress protocol prior to the
electromyographic evaluations of individuals with FPD. Twenty women
with FPD were evaluated for pain, questionnaires and specific clinical
trials for FPD and surface electromyography of the vastus lateralis (VL),
vastus medialis (VM) and gluteus medius (GM) muscles during free and
associated squatting activities to isometric abduction of the hip. The stress
protocol consisted of six ladder ascents and descents, three 30-second sets
of rope jumps, and five sets of eight squat repetitions with 90° of knee and
hip flexion at 20% of body weight. The collections were carried out on
two distinct days and the same day the evaluations were performed
without and with stress, respectively. With the joint stress protocol, there
was reproducibility of the force of knee extensors, of the muscular
activation of the VL during free squatting and of the coactivation between
VM and GM in the abduction squat. In addition, there was lower

variability of the data when performing joint stress.

Keywords: Reproducibility. Patellofemoral pain. Electromyography.
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CONTEXTUALIZACAO

A disfuncdo patelofemoral (DPF) ¢ caracterizada por uma dor
anterior no joelho; trata-se de uma patologia desafiadora, pois sua
etiologia continua sendo investigada. Sabe-se que sua causa ¢
multifatorial e constitiu a maioria dos casos em clinicas de ortopedia, sua
incidéncia ¢ maior em mulheres do que em homens. Existem alguns
movimentos que podem gerar dor nesta articulagao, como saltar, agachar,
permanecer por muito tempo sentado e subir e descer escadas,
interferindo muitas vezes nas tarefas de vida didria (AVD’s), assim como
no trabalho e na pratica de atividades fisicas.

Do aspecto biomecanico, a DPF pode ter origem articular
proximal, distal e local. A maioria dos artigos defendia que o vasto medial
(VM) ativasse tardiamente em relacdo ao vasto lateral (VL), ocorrendo
uma lateralizag@o da patela; hoje, alguns autores ja defendem a causa de
origem proximal, decorrente de uma fraqueza do gluteo médio (GM),
sendo este associado ao valgo dindmico de joelho.

A eletromiografia (EMG) ¢ uma ferramenta utilizada para avaliar
a ativacdo muscular, os mecanismos que envolvem a fisiologia
neuromuscular ¢ assim busca o diagndstico das desordens
neuromusculares. Muitos estudos utilizam a EMG para avaliar os
individuos com DPF, porém seus resultados permanecem controversos.
Contudo, ndo existe uma padronizagdo previamente as avaliacdes,
podendo ser esta a causa de uma grande variabilidade nos resultados
encontrados. Neste contexto, este trabalho teve como objetivo verificar se
houve reprodutibilidade e menor variabilidade em pardmetros
eletromiograficos ap6s a aplicacdo de um protocolo de estresse articular

previamente a avaliacdo.
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Com o intuito de tentar homogeneizar a amostra, foi proposto um
protocolo de estresse articular composto de uma série de exercicios com
sobrecarga sobre a articulagdo do joelho. As voluntarias foram avaliadas
com eletromiografia de superficie com e sem o estresse articular prévio.
As variaveis analisadas foram: for¢a de extensores de joelho, ativagdo
muscular, duragdo, tempo mediano, tempo de inicio a0 maximo ¢ atraso,
em relag@o aos musculos VM, VL e GM.

Como resultado deste trabalho, foi escrito o artigo intitulado
“Reprodutibilidade de parametros eletromiograficos apds um protocolo
de estresse articular em mulheres com dor patelofemoral” que, apos a

defesa, sera submetido a revista Clinical Biomechanics cujas normas

encontram- se no anexo A.
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1 INTRODUCAO

A dor patelofemoral (DPF) ¢ um distirbio comum no joelho,
caracterizada por dor difusa, peri ou retropatelar. Algumas atividades
como subir e descer de escadas, correr, saltar, agachar ou manter-se por
um longo periodo de tempo sentado podem agravar a DPF, pois nessas
atividades normalmente ocorre um aumento das for¢as de compressao na
articulagdo patelofemoral (BRIANI et al, 2017; CABRAL et al,
2008; HARVIE; O’LEARY; KUMAR, 2011; WITVROUW et. al.,
2014).

A estimativa anual é que 22,7% da populacdo geral apresenta DPF
(SMITH et al., 2018). Esses autores referem que a DPF ¢ bastante comum
em adolescentes ¢ em adultos jovens com idade entre 15 ¢ 35 anos;
compreendendo 25% dos diagnosticos em clinicas de ortopedia, ocorre
mais em mulheres do que em homens e é mais prevalente em individuos
fisicamente ativos (WITVROUW et al., 2014; NG; ZHANG; LI,
2006; SANTOS et al., 2008; WERNER, 2014).

O uso da eletromiografia de superficie (EMG) como instrumento
de avaliacdo temporal da atividade elétrica muscular tem se popularizado,
pois pode ser usado na rotina fisioterapéutica como instrumento de
avaliac@o quantitativa na DPF (COWAN, 2001). Algumas pesquisas que
utilizaram a EMG verificaram que existe uma ativagao tardia do musculo
vasto medial (VM) em relag@o ao vasto lateral (VL) (CHEN et al., 2012).

Contudo, os estudos ainda permanecem controversos com relagao
aos seus achados; enquanto Jehoon, Hwangjae e Wanhee (2014)
concluiram que individuos com DPF apresentam atraso no inicio da
ativacdo do vasto medial em relagdo ao vasto lateral, Sacco et al (2006)

apontaram que no movimento de subir e descer escadas, os musculos VM
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e VL do grupo DPF em comparagdo ao grupo saudavel ndo mostraram
diferengas na ativagdo; o mesmo comportamento foi observado por
Bevilaqua-Grossi, Monteiro-Pedro e Bérzin (2004) que revelaram que a
ativagdo dos musculos VM e VL foram praticamente sincronicas,
sugerindo que ambas possuem acdo reciproca no controle da posicao
patelar.

Outra hipdtese é que ocorra a redugdo na ativagao do gliteo médio
(GM) como responsavel pelo desencadeamento da DPF. Grelsamer e
McConnell (1998), Powers (2003), Brindle, Mattacola e McCrory (2003)
mostraram que a atividade eletromiografica do gliteo médio esta reduzida
em individuos com DPF durante a EMG. A atividade EMG alterada no
musculo GM afeta dinamicamente os membros inferiores, influenciando
a cinética, em que sua acdo produz forgas indiretamente através do joelho
e estd associada ao valgo dindmico de joelho. Santos et al. (2015)
constataram que o fortalecimento dos musculos do quadril ¢ eficaz na
reducdo da dor e melhora da capacidade funcional em pacientes com DPF
e os tratamentos mais tradicionais tém enfoque na melhora do
alinhamento patelar e no aumento da for¢a de quadriceps.

Sabe-se que a dor derivada da DPF pode ser exacerbada durante
determinadas atividades, bem como pode permanecer em periodos de
laténcia (de Oliveira et al., 2015; Grenholm A., 2009). Assim, acredita-se
que a controversa mostrada nos estudos que tentaram entender a
influéncia da DPF sobre a atividade EMG de VM, VL e GM possa ser
decorrente de uma auséncia de padronizagdo previamente as avaliacdes.

Neste contexto, acredita-se que uma padronizacdo desses
individuos anteriormente as avaliagOes resultara em uma diminuigdo da

variabilidade e que sera possivel avaliar de forma mais precisa individuos
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que apresentem a DPF. Assim, o objetivo desta pesquisa foi propor um
protocolo de estresse articular previamente as avaliagdes e verificar a
reprodutibilidade de parametros eletromiograficos de individuos com

DPF com e sem a realizag@o do protocolo de estresse articular.
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2 METODOS

Trata-se de wuma pesquisa metodoldégica e quantitativa
desenvolvida no Laboratorio de Avaliagdo e Reabilitagdo do Aparelho
Locomotor (LARAL) da Universidade Federal de Santa Catarina
(UFSC), de Ararangua, Santa Catarina, Brasil.

O protocolo do estudo foi aprovado pelo Comité de Etica em
Pesquisa da Universidade Federal de Santa Catarina ¢ devidamente
registrado na Plataforma Brasil (CAAE: 431117153.0000.0121, parecer
consubstanciado n. 1.021.536). Qualquer interven¢do com as voluntarias
ocorreu apenas apos orientagdes sobre a pesquisa e assinatura do termo

de consentimento livre e esclarecido.

2.1 SUJEITOS

Foram selecionadas, avaliadas e reavaliadas 20 mulheres com
DPF, idade média de 22,8 (£0,08) anos, 61,2 (+1,8) kg e 1,64 (=0,00) m
de altura. Os critérios de inclusdo para caracterizagdo da amostra foram
dor retropatelar ou anterior no joelho durante pelo menos duas das
seguintes atividades: sentar por tempo prolongado, subir escadas,
agachar, correr, ajoelhar e saltar; dor a palpagio patelar; sintomas por no
minimo 1 més, de inicio insidioso e sem relagdo com acidente traumatico;
nivel de dor de no minimo trés em uma escala visual analdgica de dor de
10 cm na tltima semana; presenca de pelo menos trés dos seguintes sinais
clinicos: angulo Q superior a 18°, hipermobilidade patelar, apreensao
positivo, teste de Clark positivo, Compressao Noble positivo, Teste de

Ober positivo, teste de McConnel positivo, sinal da baioneta, teste
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Waldron positivo, pronagdo subtalar; mulheres com idade entre 18 e 30
anos e capazes de executar normalmente as atividades de vida diaria. Ndo
foram incluidas as mulheres com outras patologias especificas do joelho
como gonartrose, lesdo ligamentar, lesdo de menisco, lesdo do tenddo
patelar, degeneracdo articular, osteoartrite ou dor referida vinda da
coluna; cirurgia no joelho; historia de deslocamento ou subluxagéo
patelar; tratamentos no joelho como artroscopia, uso de anti-
inflamatorios, analgésicos, anestésicos, acupuntura ou fisioterapia
durante os ultimos 6 meses e presenga de doengas neuroldgicas e

processos inflamatorios.

2.2 INSTRUMENTACAO

Para determinacdo das varidveis eletromiograficas, foram
utilizados sistema de eletromiografia de 4 canais (Miotec®, Porto Alegre,
RS, BRA, modelo Miotool 400), juntamente com o software para analise
Miotec Suite 1.0 (Miotec®, Porto Alegre, RS, BRA) com as seguintes
configuragdes: filtro passa-banda de 20 a 400 Hz, ganho de 1000 vezes e
frequéncia de aquisi¢do de 2000 Hz. Para aquisi¢do dos dados EMG, apos
higienizag¢do, tricotomia e abrasdo da pele, quatro pares de eletrodos de
superficie de Ag/AgCl (prata/ cloreto de prata) foram posicionados nos
musculos VM, VL e GM ipsilateral ao joelho com maior predominio de
dor e um eletrodo de referéncia no processo estildéide da ulna, conforme
orientacdes da SENIAM (Surface Electromyography for the Non-
Invasive Assessment of Muscles). Para mensuragdo da forca de extensdo
de joelho, foi utilizado um dinamémetro do tipo strain gauge (Miotec®,

Porto Alegre, RS, BRA, modelo SForce NM).
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2.3 PROTOCOLO DE ESTRESSE ARTICULAR

Para padronizagdo da amostra foi proposto um protocolo de
exercicios constituido de seis subidas e descidas de escada com 20
degraus; trés séries de 30 segundos de saltos em corda e cinco séries de
oito repeti¢des de agachamento com 90° de flexdo de joelhos e quadris
com 20% do peso corporal utilizando uma barra com a respectiva
porcentagem do peso (Figura 1). Para garantir a correta execugdo do
exercicio de agachamento, todas os participantes realizaram o mesmo
exercicio com o auxilio de uma bola suica de 55 cm de didmetro,

posicionada entre a regido lombar e a parede.

Figura 1 — Posicionamento dos testes para a coleta dos dados

Fonte: do autor.
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Legenda: (A) subida e descida de escada; (B) pular corda; (C) agachamento com

20% do peso corporal.
2.4 PROCEDIMENTO EXPERIMENTAL

O ambiente foi climatizado e os materiais organizados de forma a
otimizar os procedimentos; as voluntarias receberam as instrugdes a
respeito das avaliagdes e uma familiarizagdo com os equipamentos da
pesquisa. As coletas foram realizadas em dois dias distintos conforme

sumarizado no fluxograma (Figura 2).

Figura 2 - Fluxograma

| Avaliagdo eletromiografica | | Avaliago eletromiografica |

! !

Protocolo de estresse Protocolo de estresse

articular \ / articular
} |

48hrs/ 1
semana

* Subiredescer

P——— escadas; Pe——
valiacdoclinica valiagdoclinica
¢ + Pularcorda; ¢
l + Agachar. l

Avaliagdo eletromiografica Avaliagdo eletromiografica

Fonte: do autor

Inicialmente foi realizada uma anamnese para coleta de dados
demograficos e antropométricos das voluntarias. A avaliagdo
eletromiografica foi realizada durante uma contragdo voluntaria

isométrica maxima (CVIM) dos extensores de joelho com a articulacao
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do joelho fixada em 45° de flexdo e o quadril em 90° de flexdo. A CVIM
foi realizada durante 7 segundos enquanto as participantes recebiam
estimulo verbal de “for¢a”. Ap6és a CVIM foram realizados trés
agachamentos livres e trés agachamentos associados a abdugdo de forma
isométrica de quadril, utilizando uma faixa de tecido ndo extensivel em
torno da regido superior do joelho e, entdo, foi solicitado para que a
participante agachasse fazendo forca de abdugdo contra a resisténcia da
faixa. Todos os agachamentos foram realizados apenas com o peso do
corpo, usando como apoio uma bola suica de 55 cm entre a coluna lombar
da voluntaria e a parede (Figura 3). Durante o movimento as participantes
receberam estimulo verbal para realizar o agachamento de forma lenta e
com velocidade auto-controlada, enquanto foi realizada a coleta do sinal
eletromiografico de VM, VL e do GM. Apos esta primeira avaliacdo
EMG, denominada avaliacdo sem estresse, as voluntarias realizaram o
protocolo de estresse articular, e a avaliagdo clinica, que consistiu dos
testes especificos para determinacdo da DPF de acordo com os critérios
de inclusdo descritos anteriormente. Em seguida, realizaram a segunda
avaliagdo EMG, a avaliagdo com estresse. Apds essas avaliagcdes, 0s
pesquisadores responsaveis verificaram os resultados dos testes clinicos
e, as voluntarias que se enquadraram nos critérios de inclusdo para
compor o grupo de estudo, foram convidadas para uma segunda avaliagao
que deveria ser realizada ap6s um intervalo entre um minimo de 48 horas

e um maximo de sete dias (Portney & Watkins, 2009).
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Figura 3 — A- CVIM (Contragdo Voluntaria [sométrica Maxima); B -

Agachamento livre; C - Agachamento com abdugao

Fonte: do autor

2.5 PROCESSAMENTO DOS DADOS E ANALISE ESTATISTICA

Os sinais eletromiograficos foram coletados por meio do software
Miotec Suite e processados com o MatLAb® obedecendo a seguinte
ordem de condugdo das analises: (1) filtro digital passa banda com
frequéncia de corte de 20 a 400Hz; (2) determinagéo da for¢a de extensdo
de joelho durante a CVIM; (3) determinagdo da RMS dos musculos VM
e VL durante a CVIM, considerando os dois segundos de maior

estabilidade do sinal; (4) determinagdo da RMS normalizada pela CVIM
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dos musculos VM e VL durante o agachamento livre; (5) determinacao
da RMS do muiisculo GM durante o agachamento com abdugao de quadris
com normalizagdo pelo pico de RMS durante cada atividade avaliada; (6)
determinagdo do atraso entre o inicio da ativa¢do dos musculos VM e VL
e entre os musculos VM e GM durante a realizacdo dos agachamentos e
agachamentos com abdugdo isométrica do quadril, respectivamente,
mediante correlagdo cruzada entre os sinais; (7) calculo da coativagdo
entre VM e VL e entre VM e GM para as condigdes agachamento livre e
agachamento com abduc¢do, respectivamente, por meio de correlagdo
cruzada entre os sinais; (8) determinagdo da duragdo, do tempo mediano
da contragdo muscular e do tempo decorrido entre o inicio e o pico de
contragdo para cada por¢do muscular avaliada.

Inicialmente, foi utilizado o Teste t para amostras pareadas, a fim
de detectar se o comportamento das variaveis entre os dias de coleta foi
semelhante (p>0,05). Detectada a semelhanga, para verificar a
reprodutibilidade dos dados entre os dois dias de avaliagdo foi calculado
o coeficiente de correlagdo intraclasse (ICCazx) para as duas condi¢des de
avaliagdo eletromiografica: com e sem estresse articular prévio. Os
valores considerados para descrever o grau de reprodutibilidade foram os
mesmos utilizados nos estudos de Mathur et al. (2005) e Kellis e Katis
(2008), em que: 0,00 a 0,25 — indicam pequena reprodutibilidade, 0,26 a
0,49 — pobre reprodutibilidade, 0,50 a 0,69 — indicam moderada
reprodutibilidade, 0,70 a 0,89 — indicam alta reprodutibilidade ¢ 0,90 a
1,00 — indicam reprodutibilidade muito alta. Ainda, verificou-se a
variabilidade dos dados por meio do desvio padrio e erro padrdo da

medida.
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3 RESULTADOS

As tabelas 1 e 2 sumarizam os principais resultados obtidos apds a
aplicacdo do procedimento experimental. A tabela 1 mostra os resultados
referentes ao CCI e o p- valor nas condi¢des com e sem estresse articular;
nota-se alta reprodutibilidade da for¢a de extensores de joelho com
estresse (CCI: 0,839), da RMS do VL com estresse (CCI: 0,843) e da
coativacdo entre VM e GM com estresse (CCI: 0,813), sendo estes valores
maiores que os valores de CCI sem estresse. O teste t mostrou-se em todas
as variaveis reprodutiveis na condi¢do com estresse apresentaram
diferengas em suas médias (p<0,05).

Tabela 1 - Valores de reprodutibilidade e valor de p da for¢a e dos parametros
eletromiograficos nas condigdes com e sem estresse articular durante o
agachamento livre e agachamento com abdugao.

COM ESTRESSE SEM ESTRESSE
ccl p-valor cel p-valor

Forca 0,84 0.96 0,64 0,72

RMS VM 0,43 0,07 0,78 0.75

RMS VL 0,84 0,12 0,76 0.28

Coativagio entre VM e VL 0,63 0,14 0,57 0,06

Duragdo VM 0,37 0,59 0,61 0.00

Agachamento Duragdo VL 0,40 0.55 0,44 0,02
livre Tempo mediano VM 0,35 0,28 0,76 0.39
Tempo mediano VL 0,37 0,18 0,76 0.30

Tempo de inicio ao maximo VM 0,13 0,72 0,60 0.70

Tempo de inicio ao maximo VL 0,51 0,22 0,56 0.70

Atraso entre VM e VL -0,06 0,04 -0,39 0.43

RMS VM -0,18 0,75 0,66 0.61

RMS GM 0,47 0,03 0,20 0,96

Coativagio entre WM e GM 0,81 0,58 0,13 0,17

Duragio VM 0,64 0,73 0,27 0.7

Agachamento Duragio GM 0,36 0.83 0,49 010
com abdugdo Tempo mediano VM 0,20 0,74 -0,02 0.33
Tempo mediano GM 0,41 0,33 0,02 0.40

Tempo de inicic ao maximo VM 0,03 0,30 0,00 0.32

Tempo de inicio ao maximo GM 0,29 0.47 0,00 0,32

Atraso entre VM e GM 0,26 043 0,15 0.39

Fonte: do autor.
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Na tabela 2 sdo apresentados os resultados referentes a
variabilidade dos dados eletromiograficos. A for¢a apresentou uma menor
variabilidade na condi¢ao com estresse articular. Ainda, no agachamento
associado a abdu¢do de quadril, a durag¢do, o tempo mediano, o tempo
decorrido do inicio ao pico da contracdo dos musculos VM e GM e o
atraso entre eles apresentaram menor variabilidade com estresse articular
em relagdo a condig@o sem estresse.

Tabela 2 - Valores da média, erro-padrio, desvio padrio, das varidveis forca e
dos parametros eletromiograficos nas condi¢des com e sem estresse articular
durante o agachamento livre e agachamento com abdugao.

COM ESTRESSE SEM ESTRESSE
MEDIA EFP DP MEDIA EP DP
Forga (kg.F) 1124 140 490 1393 1,70 6,10
RMS VM (un) 0,919 020 110 060 010 040
RIS WL (un) 061 010 050 062 0,10 030
Coativacdo entre VM & VL (s) 076 000 000 075 000 000
Duracdo VM (s) 490 020 110 &57 010 1,00
Agachamento Duracdo VLis) 507 020 110 567 0,10 090
livre Tempo mediano VM (s) 323 010 070 351 010 040
Tempo mediano VL (s) 326 010 070 354 010 050

Tempo de inicic ao maximo VM (s) 254 120 080 270 0710 080
Tempo de inicic ao maximo VL (s) 271 010 0,80 2950 0,10 0,70

Atraso entre VM e VL[ms) 000 000 000 000 000 000
RIS WM (un) 081 010 100 063 010 050
RMS GM (un) 016 000 000 017 0,00 0,00
Coativacdo entre VM & GM |s) 0,60 000 010 062 0.00 010
Duracdo VM (s) 6653 010 070 5697 010 070
Agachamento Duracdo GM (s) 694 000 000 686 000 020
com abdugdo Tempo mediano VM (s) 344 010 060 363 0,10 060
Tempo mediano GM (s) 3.53 010 060 367 010 050

Tempo de inicic a0 maximo VM (s) 349 010 0,90 296 0,10 0,80
Tempo de inicic ao maximo GM (s) 348 020 140 363 020 140
Atraso entre VM & GM (ms) -269 170 110 -693 310 300

Fonte: do autor
Legenda: Segundos (s); milissegundos (ms); root mean square (RMS); unidade
normalizada (um)
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Os questionarios e testes clinicos especificos foram utilizados com
0 objetivo apenas de verificar a condig¢@o patelofemoral e incluir ou néo
os individuos no estudo; porém, em uma analise exploratoria destes
dados, percebeu-se que houve manutencdo de todos os questionarios e

testes apds o estresse entre a primeira e a segunda avaliacao.
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4 DISCUSSAO

Este estudo teve como principal objetivo realizar a padronizagéo
do estresse articular previamente a avaliagdo dos pardmetros
eletromiograficos, a fim de homogeneizar os individuos com DPF,
diminuindo assim a variabilidade dos dados. Os achados expostos na
tabela 1 mostraram que, entre as variaveis avaliadas, forca, RMS do VL
e coativagdo entre VM e GM obtiveram uma alta reprodutibilidade. Ja,
em relacdo a variabilidade, percebeu-se pela tabela 2 que a variabilidade
foi menor com o estresse para a forga e para as variaveis eletromiograficas
coletadas durante o agachamento associado a abdugao de quadril. O Teste
t apresentou um p>0,05, mostrando que ndo ha diferengas entre as médias
do grupo, deste modo realizou-se o CCI para ver quais as variaveis foram
reprodutiveis.

Sabe-se que a DPF ndo possui um comportamento linear da
sintomatologia e que ndo se pode defini-la a DPF somente por alteragoes
biomecanicas, ja que os processos fisiopatologicos oriundos de pesos e
estresses repentinos na articulagdo patelofemoral podem ser o verdadeiro
preditor (WILLY; MEIRA, 2016, DYE, 2005). A dor na articulagdo do
joelho tem se mostrado como um fator causador de alteragdes
relacionadas a diminui¢do do disparo da unidade motora, o que pode ser
observado no estudo de Park e Hopkins (2013), no qual mulheres
saudaveis foram induzidas a DPF, levando a redugéo na extensdo maxima
do joelho e na forga de flexdo. A inibicdo do quadriceps pode ser ativada
tanto pela via involuntaria quanto pela voluntaria, que fica ativada quando
realizado o estresse articular devido ao estimulo doloroso. Decorrente
deste fator, individuos com DPF aos esfor¢os maximos nao sdo capazes

de recrutar um grande nimero de motoneurdnios (DE OLIVEIRA et al,



45

2017, PARK E HOPKINS, 2013). Conclui-se assim que devem ser
gerados estimulos de dor para que durante a CVIM individuos com DPF
apresentem o mesmo padrao de ativagdo muscular. (BRIANI et al, 2016).

A DPF possui inumeros fatores etiologicos, sendo que a dor pode
estar associada a inibicdo ou fraqueza do quadriceps, que pode induzir a
compressao na articulagdo patelofemoral (SILVA, 2016). Além disso, a
dor na articulag@o do joelho tem se mostrado como um fator causador de
alteragdes relacionadas a diminui¢do do disparo da unidade motora
(PARK E HOPKINS, 2013). Varios autores propdem como principal
abordagem para avaliagdo e tratamento da DPF, o fortalecimento do
quadriceps (JABERZADEH et al, 2015; POWERS, 2010; SPAIRANI et
al., 2012). Nesse sentido, o protocolo de estresse articular apresenta-se
como uma ferramenta importante na avaliagdo de individuos com DPF
para a mensuragdo da forga muscular, uma vez que houve melhor
reprodutibilidade e menor variabilidade nesta condig¢@o, o que corrobora
com os achados de Briani et al (2015), que observaram que apds o estresse
(subida e descida de escada), os sintomas da DPF puderam ser mais
facilmente identificados, possibilitando a diferencia¢do dos individuos
saudaveis em relagdo a forga.

Além da forca, a RMS dos musculos VM, VL e GM tem sido
frequentemente avaliada em individuos com DPF durante a realizagdo de
diversas atividades de vida didria, como agachar e subir e descer escadas
(POWERS et al., 2012, BRIANI et al., 2017). Porém, neste estudo, ao
verificar a reprodutibilidade, percebeu-se que apenas a RMS do VL foi
reprodutivel e apenas com o estresse articular. Este achado pode explicar
a controversa encontrada nos estudos da area que ndo utilizaram o

protocolo de estresse articular e avaliaram todos os grupos musculares
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envolvidos na DPF. Assim, com o objetivo de avaliar a RMS, sugere-se
a aplicacdo de um protocolo de estresse articular previamente a avaliacdo.
Ressalta-se que, mesmo com o estresse, a medida da RMS, nas condigdes
deste estudo, foi reprodutivel apenas para o VL. A coativagdo é a
sincronicidade da ativagdo dos musculos, sendo uma medida utilizada
para avaliar a qualidade da coordenagdo motora, o estagio de aprendizado
motor ¢ o grau de estabilidade da dinamica articular (FONSECA et al.,
2001). Pensando na articulag@o patelofemoral, a coativagdo entre VM e
VL e entre VM e GM atuam, respectivamente, na estabilizacao patelar e
no controle do valgo dindmico de joelho, justificando a importancia de se
avaliar esta varidvel. Este estudo mostrou que esta avaliagdo, para ser
reprodutivel, deve ser realizada apos o estresse da articulagdo e se
reproduziu para o agachamento associado a abducdo de quadril,
considerando a coativagdo entre 0 VM e o GM.

Neste estudo, observou-se que apesar de alta, a variabilidade foi
menor na condi¢do com estresse articular para a forga e para as variaveis
eletromiograficas avaliadas no agachamento associado a abdugdo
isométrica de quadril. Acredita-se que, quando orientados a agachar
mantendo uma contracdo dos abdutores, as voluntarias realizaram o
agachamento de uma forma mais controlada e consciente, diferente do
agachamento livre, que foi orientado a ser realizado como habitual.
Confirma-se, a partir desse achado, que durante o tratamento, os pacientes
precisam estar conscientes do grupo muscular que esta sendo trabalhado
e orientado a contrair a musculatura desejada (WILLY; MEIRA, 2016) A
maioria dos estudos que buscaram entender a DPF avaliou os individuos
em atividades habituais, o que pode justificar a alta variabilidade dos

resultados, como ocorreu no agachamento livre.
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As avaliagdes clinicas ap6s o estresse articular mantiveram-se
idénticas na avalia¢do inicial e na segunda avaliagdo, mostrando que para
normalizar a condicao clinica o protocolo foi 1til, ou seja, as voluntarias
apresentaram as mesmas condigdes de dor e limitagdes em duas
avaliagdes separadas por um periodo de até sete dias. Para as avalia¢des
EMG, o protocolo proposto mostrou-se eficaz apenas para a avaliagdo da
forg¢a, da RMS do VL e da coativagdo entre VM e GM. Assim, acredita-
se que a avaliacdo de pardmetros EMG associados a DPF permanece
obscura, mais estudos devem ser realizados com uma maior amostra, para
que possamos entender como a eletromiografia se mostra nestes
individuos sob estas condigdes, porém devemos estar atentos a estas
poucas variaveis que de fato sdo Tteis para o estudo de pacientes com a
sindrome. Entende-se como limitagdes deste estudo a amostra formada
por conveniéncia e exclusivamente por mulheres e o ndo cegamento do

avaliador e dos voluntarios.
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5 CONCLUSOES

Considerando os resultados obtidos neste estudo, conclui-se que o
entendimento da DPF permanece obscuro em relagdo a eletromiografia,
mas que a padronizagdo da amostra anteriormente as avaliagdes com
relacdo ao estresse articular deve ser realizada, uma vez que, desta forma,
as variaveis forga, RMS do musculo VL e coativagdo entre os musculos
VM e GM foram reprodutiveis para a avalia¢do destes individuos. Ainda,
sugere-se que estudos futuros utilizem testes controlados e bem
orientados, como o agachamento associado a abdugdo isométrica de
quadril e ndo apenas atividades habituais, pois essas permanecem com

alta variabilidade, mesmo com estresse articular.
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davida quanto aos procedimentos, riscos, beneficios e outros
assuntos relacionados a pesquisa por parte da pesquisadora

supracitada.

METODOS ALTERNATIVOS EXISTENTES: como método
utilizado para captag@o da atividade elétrica dos musculos sera por
meio de eletrodos de superficie, um método alternativo existente
seria o de eletrodos de agulha (método invasivo) que ao nosso

modo de ver € inviavel e desnecessario.

RETIRADA DO CONSENTIMENTO: o participante tem a
liberdade de retirar seu consentimento a qualquer momento e

deixar de participar do estudo sem qualquer penalizagio.

ASPECTO LEGAL: elaborado de acordo com as diretrizes e
normas regulamentadas de pesquisa envolvendo seres humanos
atendendo a resolugdo n° 466 de 12 de dezembro de 2012, do
Conselho Nacional de Satde do Ministério da Satide — Brasilia —

DF. Qualquer duvida, ou se sentir necessidade, o participante



59

podera entrar em contato com o Comité de Etica local, por meio
do telefone (48) 3721-9206 ou do e-mail
cep.propesq@contato.ufsc.br, situado a Rua Desembargador Vitor
Lima, 222, sala 401, Prédio Reitoria II, Trindade,
Florianopolis/SC.

6. GARANTIA DO SIGILO: a pesquisadora assegura a privacidade
dos participantes quanto aos dados confidenciais envolvidos na

pesquisa.

7. LOCAL DA PESQUISA: a pesquisa sera desenvolvida no
Laboratorio de Avaliagdo e Reabilitagdo do Aparelho Locomotor,
situado no prédio Jardim das Avenidas do campus Ararangua da
Universidade Federal de Santa Catarina, Rodovia Governador
Jorge Lacerda, n° 3201 - Km 35,4 - Bairro: Jardim das Avenidas,
Cep: 88906-072 - Ararangua - SC.

8. PAGAMENTO: o participante nio tera nenhum tipo de dnus por
participar desta pesquisa, bem como nada sera pago por sua
participagdo. Porém, caso haja algum prejuizo de cunho material
ou financeiro, a pesquisadora sera responsavel pelo seu

ressarcimento.

9. ENDERECO E TELEFONE DE CONTATO DA
RESPONSAVEL PELA PESQUISA: Heloyse Uliam Kuriki: (48)
9.9174-7711, ou (48) 3721-6952; Rua Pedro Jodo Pereira, 150,
Mato Alto, Ararangua/SC, heloyse.kuriki@ufsc.br.

10. CONSENTIMENTO POS-INFORMACAO:



Eu,

, apos

a leitura e compreensdo deste termo de informagdo e consentimento,
entendo que minha participagdo € voluntaria, e que posso sair a qualquer
momento do estudo, sem prejuizo algum. Confirmo que recebi uma via
deste termo de consentimento, assinada por mim e pelo pesquisador
responsavel, e autorizo a execugdo do trabalho de pesquisa e a divulgacdo

dos dados obtidos neste estudo no meio cientifico.

Nome do

participante:

Endereco:

Telefone:

* NAO ASSINE ESTE TERMO SE TIVER ALGUMA DUVIDA A
RESPEITO.

Ararangua, de de20

Assinatura do participante

Assinatura da pesquisadora responsavel



61






ANEXO A — Normas da Revista 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.

TABLE OF CONTENTS
.. CLINICAL

Descriptionp.1 BIOMECHAMNICS
Audiencep.1
Impact Factorp.2
Abstracting and Indexing p.2
Editorial Boardp.2 e Guide for
Authorsp.3

ISSN: 0268-0033

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 science of biomechanics helps explain the causes of
cell, tissue, organ and body system disorders, and



supports clinicians in the diagnosis, prognosis and evaluation of treatment
methods and technologies. Clinical Biomechanics 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 evidence contributing to improved clinical
management.

A rigorous peer review system is employed and every attempt is
made to process and publish topquality papers promptly.

Clinical Biomechanics explores all facets of body system,
organ, tissue and cell biomechanics, with an emphasis on medical
and clinical applications of the basic science aspects. The role
of basic science is therefore recognized in a medical or clinical context.
The readership of the journal closely reflects its multi-disciplinary
contents, being a balance of scientists, engineers and clinicians.

The contents are in the form of research papers, brief reports,
review papers and correspondence, whilst special interest issues and
supplements are published from time to time.

Disciplines covered include biomechanics and mechanobiology at
all scales, bioengineering and use of tissue engineering and biomaterials
for clinical applications, biophysics, as well as biomechanical aspects of
medical robotics, ergonomics, physical and occupational therapeutics and
rehabilitation.

The journal is affiliated to the European Society of Biomechanics, the
American Society of Biomechanics, the International Society of
Biomechanics, the Taiwanese Society of Biomechanics, and the Socit de
Biomcanique.

AUDIENCE

Biomechanists, bioengineers, orthopaedic physicians,
physiotherapists, ergonomists and rheumatologists.
IMPACT FACTOR



2016: 1.874 © Clarivate Analytics Journal Citation Reports 2017

ABSTRACTING AND INDEXING

Sports Documentation Monthly Bulletin and British Medicine
MEDLINE®

Current Contents

EMBASE

Ergonomics Abstracts

Bioengineering Now

Reference Update

Sociedad Iberoamericana de

Informacion Cientifica (SIIC) Data Bases
Scopus

EDITORIAL BOARD

Editor
Amit Gefen, Department of Biomedical Engineering, Faculty of

Engineering, Tel Aviv University, P.O. Box 39040, 6997801, Tel Aviv, Israel

Israel

Managing Editor
Debbie McStrafick, 30 Queen Street, Huddersfield, HD1 2SP

Associate Editors

Dan Bader, University of Southampton, Southampton, UK, England
Lynne Bilston, UNSW Australia, Sydney, New South Wales, Australia
Lisbet Geris, Université de Li¢ge, Lie¢ge, Belgium

Alon Wolf, Technion - Israel Institute of Technology, Technion City,

Editorial Board

L. Blankevoort, Academic Medical Centre (AMC), Amsterdam, Netherlands
M. Bobbert, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

P. Biichler, University of Bern, Bern, Switzerland

J. Cabri, Norwegian School of Sport Sciences, Oslo, Norway
C.K. Cheng, Beihang University, Beijing, China

V. Feipel, Université Libre de Bruxelles (ULB), Brussels, Belgium

S. Ferguson, Universitit Bern, Bern, Switzerland
T. Finni, University of Jyviskyld, Jyviskylin yliopisto, Finland



H. Graichen, Asklepios Orthopedic Clinic Lindenlohe, Schwandorf,
Germany

J. Hamill, University of Massachusetts, Amherst, Massachusetts, USA

A. Heiner, University of lowa, lowa City, lowa, USA

A. Karduna, University of Oregon, Eugene, Oregon, USA

D. Lacroix, University of Sheffield, Sheffield, UK

K. Mabuchi, Kitasato University, Kanagawa, Japan

W. Marras, The Ohio State University, Columbus, Ohio, USA

P. McNair, AUT University, Auckland, New Zealand

V. Medved, University of Zagreb, Zagreb, Croatia

0.G. Meijer, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

F.C. Su, National Cheng Kung University, Tainan, Taiwan

P. Swider, Université de Toulouse, Toulouse, France

A. van den Bogert, Cleveland State University, Cleveland, Ohio, USA

J. van Dieen, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

R. Vauhnik, University of Ljubljana, Ljubljana, Slovenia

D. Veeger, Vrije Universiteit Amsterdam, Amsterdam, Netherlands

M. Viceconti, University of Sheffield, Sheffield, UK

K. Wenger, Georgia Health Sciences University (GHSU), Augusta,
Georgia, USA

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 match 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 thelnternet)

¢ A competing interests statement is provided, even if the authors have
no competing interests todeclare

¢ Journal policies detailed in this guide have been reviewed

e 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

5.1 BEFORE YOU BEGIN

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 conflicts of interest 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. 2.
Detailed disclosures as part of a separate Declaration of Interest form,
which forms part of the journal's official records. It is important for
potential interests to be declared in both places and that the information
matches. More 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, including electronically
without the written consent of the copyrightholder. 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).

Contributors

Each author is required to declare his or her individual contribution
to the article: all authors must have materially participated in the research
and/or article preparation, so roles for all authors should be described. The
statement that all authors have approved the final article should be true
and included in the disclosure.

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 requests 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 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 International
Committee of Medical Journal Editors recommendations. Trials must
register at or before the onset of patient enrolment. The clinical trial
registration number should be included 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 circulation 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) have 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.

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
e Articles are made available to subscribers as well as developing
countries and patient groups throughour universal access programs.
¢ No open access publication fee payable by authors.
e 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 peerreviewed 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 researchfunder 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 (re)use is
defined by the following Creative Commons user licenses:

Creative Commons 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 USD
3300, excluding taxes. Learn more about Elsevier's pricing policy:
https://www.elsevier.com/openaccesspricing.

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 green 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 version 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 out 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
layout 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.

5.1.1.1 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 require 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
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accepted for publication, so authors should be aware that submissions
requiring extensive revisions are unlikely to be offered the opportunity to
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about the status of their paper. You will not be forgotten, and will be
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Please submit, with the manuscript, the names, addresses and e-
mail addresses of two potential referees. Note that the editor retains the
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There are no strict requirements on reference formatting at
submission. References can be in any style or format as long as the style
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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
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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
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Introduction
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background, avoiding a detailed literature survey or a summary of the
results.

Methods

Provide sufficient detail to allow the work to be reproduced.
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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
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Conclusions
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Ensure all acronyms/abbreviations are defined at first use. The use
of many abbreviations in the text makes reading difficult and tiring: keep
to a minimum. For products ensure the source details are complete
(company, city, country) (All US addresses must include USA).
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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
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Formatting of funding sources
List funding sources in this standard way to facilitate compliance
to funder's requirements:
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Health [grant numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation,
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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 the
following sentence:

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

Units and scientific measurements

Follow internationally accepted rules and conventions: use the
international system of units (SI). If other units are mentioned, please give
their equivalent in SI. Avoid the +/- symbol both in tables and text — use
for example “mean xx (SD yy)”. Ensure statistical abbreviations are in
correct case and style (e.g., capital italic for P). Use n for number.
Conventions for abbreviations can be found in Units, Symbols and
Abbreviations(available from the Royal Society of Medicine,
http://www.rsmpress.co.uk). Confidence intervals are preferred over just
P values; their use is described in Statistics with Confidence (BMJ Books,
2000).

Artwork
Electronic artwork General points
e Make sure you use uniform lettering and sizing of your original
artwork.
¢ Embed the used fonts if the application provides that option.
e Aim to use the following fonts in your illustrations: Arial, Courier,
Times New Roman, Symbol, oruse fonts that look similar.
¢ Number the illustrations according to their sequence in the text.
¢ Use a logical naming convention for your artwork files.
¢ Provide captions to illustrations separately.
¢ Size the illustrations close to the desired dimensions of the published
version.
¢ Submit each illustration as a separate file.
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
If your electronic artwork is created in a Microsoft Office
application (Word, PowerPoint, Excel) then please supply 'as is' in the
native document format.
Regardless of the application used other than Microsoft Office,
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 all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep
to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line
drawings, keep to a minimum of 1000 dpi. TIFF (or JPEG): Combinations
bitmapped line/half-tone (color or grayscale), keep to a minimum of 500
dpi.
Please do not:
¢ Supply files that are optimized for screen use (e.g., GIF, BMP, PICT,
WPG); these typically have alow number of pixels and limited set of
colors;

¢ 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 your preference for color: in print or online only. Further
information on the preparation of electronic artwork.

Illustration services

Elsevier's WebShop offers Illustration Services to authors
preparing to submit a manuscript but concerned about the quality 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
mentioned 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 quality 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 surnames, 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 encouraged.

A DOI can be used to cite and link to electronic articles where an
article is in-press and full citation details are not yet known, but the article



is available online. 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 J.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/10.1029/2001JB000884. 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 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.

References in a 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 and Zotero, as well as EndNote. Using the word
processor 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.



Users of Mendeley Desktop can easily install the reference style
for this journal by clicking the following link:

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 plugins 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 directly 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 ScienceDirect. 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 version for the portions of the article that refer to
this content.

AudioSlides

The journal encourages authors to create an AudioSlides
presentation with their published article. AudioSlides are brief, webinar-
style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their
research in their own words and to help readers understand what the paper
is about. More information and examples are available. Authors of this
journal will automatically receive an invitation e-mail to create an
AudioSlides presentation after acceptance of their paper.



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.



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. Before submitting your article, you
can deposit the relevant datasets to Mendeley Data. Please include the
DOI of the deposited dataset(s) in your main manuscript file. 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.
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