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RESUMO

Objetivo: A presente revisdo tem como objetivo avaliar quais exercicios a nivel domiciliar
séo eficazes para melhora da dor em pacientes com osteoartrite em joelho. Metodologia: As
seguintes bases de dados bibliograficos eletrénicas (PEDro, PUBMED, EMBASE) foram
sistematicamente pesquisadas no periodo de Agosto a Outubro de 2020. Ensaios clinicos
randomizados compararam intervencdo de exercicio terapéutico com grupo controle ou outra
intervencdo ativa sem exercicio. A triagem dos artigos foi baseada na leitura dos titulos,
seguido da analise dos resumos e em seguida dos textos completos. Resultados: No total, 9
estudos atenderam os critérios de incluséo e a qualidade metodolégica foi avaliada segundo a
Escala PEDro. Cinco artigos analisaram o alivio da dor como desfecho primario e em quatro
demonstraram melhora estatisticamente significativa. Entre os estudos que ndo analisaram o
alivio da dor como desfecho priméario, em dois foram observadas diferengas significativas
para alivio da dor e um ndo apresentou diferenca significativa em relagdo ao outro grupo.
Conclusao: Protocolo de exercicios em solo mais abrangentes de membros inferiores,
envolvendo o fortalecimento muscular para joelho e quadril apresentaram beneficios em
relacdo a reducdo dos sintomas nessa populacdo, incluindo reducdo da dor e aumento da
funcao fisica.

Palavras-chave: osteoartrite, joelho, exercicios, dor.



ABSTRACT

Objective: This review aims to assess which exercises at home are effective for improving
pain in patients with knee osteoarthritis. Methodology: The following electronic
bibliographic databases (PEDro, PUBMED, EMBASE) were systematically searched from
August to October 2020. Randomized clinical trials compared therapeutic exercise
intervention with control group or other active intervention without exercise. The screening of
articles was based on reading the titles, followed by the analysis of abstracts and then the full
texts. Results: In total, 9 studies met the inclusion criteria and the methodological quality was
assessed according to the PEDro Scale. Five articles analyzed pain relief as the primary
outcome and in four demonstrated a statistically significant improvement. Among the studies
that did not analyze pain relief as a primary outcome, in two significant differences were
observed for pain relief and one did not show any significant difference in relation to the other
group. Conclusion: More comprehensive floor exercise protocol for lower limbs, involving
muscle strengthening for the knee and hip showed benefits in terms of reducing symptoms in
this population, including reducing pain and increasing physical function.

Keywords: osteoarthritis, knee, exercises, pain.
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1. INTRODUCAO

A osteoartrite (OA) € a doenga reumética mais prevalente, causando alteragdes
degenerativas na cartilagem e na regido periarticular das articulagdes sinoviais, sendo o joelho
mais comumente afetado'?. O processo de adoecimento se desenvolve devido a relagéo entre
fatores de risco sistémicos e locais, sendo os sistémicos raca, idade, sexo, fatores genéticos,
hormonais, densidade Ossea e nutricionais e os locais envolvem ganho de peso, condi¢Bes
traumaticas, ocupacdo, movimento funcional e fraqueza muscular®. Dentre todos os fatores de

risco, obesidade, envelhecimento e sexo feminino parecem ser os mais significativos?.

A OA sintomatica do joelho é uma das principais causas de dor crénica e incapacidade
funcional entre idosos em todo o mundo®. O sintoma mais proeminente da OA do joelho é a
dor e rigidez articular, enquanto a reducdo da qualidade de vida, a perda da funcéo fisica e a
fraqueza muscular também estdo frequentemente associadas, resultando em progressdo da
doencal®. A OA do joelho é responsavel por dor e incapacidade funcional em 19,2-27,8% das
pessoas com idade >45. N&o ha cura conhecida para OA e 0 manejo visa controlar a dor
enquanto melhora a funcdo e a qualidade de vida. As interven¢Ges médicas mais comuns
incluem agentes farmacoldgicos e cirurgia de substituicdo articular. Em contraste, outros
tratamentos menos invasivos, como terapia manual direcionada e exercicios, sdo efetivos e

podem ser administrados com seguranca a pacientes mais idosos®.

A terapia por exercicio, um tratamento ndo farmacologico, € o primeiro passo no
pacote de recomendacOes da European League Against Rheumatism (EULAR) e do American
College of Rheumatology (ACR) sobre o tratamento da OA do joelho. As diretrizes
internacionais atuais recomendam a terapia com exercicios para aumentar a mobilidade e
participacdo em atividades fisicas®. Alguns ensaios clinicos de tratamentos para osteoartrite
do joelho sugeriram que a fisioterapia confere alivio dos sintomas a curto e longo prazo,

melhora funcional e uma menor necessidade de medicamentos para a dor, incluindo opioides’.

Os efeitos benéficos do exercicio na dor e na funcdo da OA do joelho podem ser
alcancados por ganho da forca muscular, melhora da amplitude de movimento (ADM) do
joelho ou melhorias na propriocepcdo. Os musculos sdo o tecido priméario afetado pela
maioria dos tipos de exercicios; portanto, espera-se que quaisquer alteracdes fisiologicas

causadas pelo exercicio sejam refletidas nos musculos®.
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Os tipos de regimes de exercicios considerados eficazes no controle da dor e na
manutencdo da funcdo na OA do joelho incluem exercicios aerdbicos e treinamento de forga.
O fortalecimento do quadriceps e isquiotibiais ajudam, além de manter e aumentar a forca,
melhorar a estabilidade e mobilidade articular, permitindo melhor ADM em movimentos de
flexdo e extensdo e melhor tolerancia a dor®. O aumento da forca muscular pode modificar a
biomecanica, resultando em uma reducdo da taxa de carga articular ou estresse localizado na
cartilagem articular, desempenhando assim um papel importante no objetivo de retardar o
inicio do desgaste articular e evitar a progressdo da OA do joelho'°.

2. OBJETIVO

Apesar de existirem muitos ensaios clinicos na literatura comparando os efeitos de
programas de exercicios, ainda existe uma lacuna sobre quais s@80 mais adequados para
melhora da dor em pessoas com OA. Dessa forma, a presente revisdo tem como objetivo
avaliar quais exercicios no cenario domiciliar sdo eficazes para melhora da dor em pacientes

com osteoartrite em joelho em comparacao a grupos que nao realizaram exercicios.
3. METODOLOGIA

A estratégia de busca identificou os artigos publicados, sendo ensaios clinicos
randomizados (RCTs), em lingua inglesa, nos ultimos 10 anos, que compararam uma
intervencdo de exercicio terapéutico em solo com um grupo controle, recebendo alguma

intervencdo ativa ou sem atencéo.

As seguintes bases de dados bibliograficos eletronicas foram sistematicamente
pesquisadas no periodo de Agosto a Outubro de 2020: Physiotherapy Evidence Database
(PEDro), PubMed e Excerpta Medica Database (EMBASE). A busca foi definida por meio do
acronimo PICO (Paciente, Intervencdo, Comparacdo e “Outcomes” - Resultados), que
incluiram os seguintes componentes: Pacientes com osteoartrose; Intervencdo com exercicios;
Comparacdo com nenhum exercicio; Resultado de alivio de dor. A selecdo dos descritores
utilizados no processo de revisao foi efetuada mediante consulta ao MeSH (Medical Subject
Heading), assim, o0s seguintes descritores, em lingua inglesa, foram considerados: Knee
Osteoarthritis, Pain, Exercise Therapy, Rehabilitation, Physical and Rehabilitation Medicine,
Physiotherapies Techniques. Recorreu-se aos operadores booleanos “AND” ¢ “OR” para
combinacdo dos descritores utilizados para rastreamento das publicacGes. A estratégia de

busca seguiu o seguinte exemplo: “Knee Osteoarthritis” AND Pain AND “Exercise Therapy”
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OR Rehabilitation OR “Physical and Rehabilitation Medicine” OR “Physiotherapies

Techniques”.

Além de cumprir os critérios de pesquisa mencionados acima, foram incluidos estudos
com participantes que receberam diagnostico clinico de OA de joelho de acordo com o0s
critérios clinicos do ACR ou de acordo com critérios clinicos autorrelatados sugestivos de AO
de joelho (com ou sem confirmacdo por radiografia) nos quais receberam intervengdes com
todos os regimes de exercicios terapéuticos em solo com objetivo de melhora dos sintomas
relacionados a OA, incluindo alivio da dor e/ou melhora da funcéo fisica, independentemente
do conteldo, duracdo, frequéncia ou intensidade. O grupo para fins de comparacao incluiu

participantes sem tratamento ou um grupo com qualquer intervencdo sem exercicios.

Foram excluidos os estudos que abordavam intervencGes pds operatorias de
artroplastia total de joelho (apesar da substituicdo da articulacdo ter tido como causa a
osteoartrite), estudos em que ndo haviam participantes realizando qualquer modalidade de
exercicio terapéutico ou em que todos participantes realizassem exercicio, além disso, estudos
gue usassem outras intervencdes (laser, ultrassom, corrente interferencial, ondas curtas, bolsa
com agua quente ou fria, infravermelho, transcutaneous electrical nerve stimulation — TENS e
Neuromuscular Electrical Stimulation - NMES) como terapia adicional ao grupo de

tratamento com exercicios ndo entraram na analise desta revisao.

O desfecho primério analisado foi dor e o desfecho secundario foi a funcao fisica. Se
mais de uma escala foi relatada para um resultado, selecionamos a escala que foi relatada de
forma mais abrangente e mais alta na ordem de classificacdo proposta anteriormente!!2, Essa

hierarquia foi seguida para resultados relacionados a dor e funcéo.

A triagem dos artigos foi realizada por um revisor, devido as limitacdes de tempo,
baseada na leitura dos titulos, seguido da analise dos resumos e posterior apreciacao dos
textos completos dos artigos. As principais informacfes dos estudos incluidos foram
resumidas de forma padronizada. Estas informacGes foram organizadas nos topicos: autor e
ano, desfechos avaliados, protocolo do programa de exercicios, resultados encontrados. A
qualidade metodologica dos estudos foi avaliada utilizando-se a escala PEDro. Idealizada por
Maher!®, essa escala ¢ amplamente utilizada na area da reabilitacdo. Ela é composta de 11
itens, e a cada um dos itens presentes no estudo é somado um ponto (com excecdo do item 1,
que ndo é pontuado). Assim, 0 escore maximo € dez pontos e 0 minimo zero, sendo que

escores > 5 sdo considerados de alta qualidade.
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3. RESULTADOS

Através da estratégia de busca, foram identificados inicialmente 178 publicacGes e 6
artigos identificados de forma secundaria. Em seguida foram excluidos 51 artigos que
estavam duplicados nas bases de dados. Posteriormente a exclusdo dos artigos duplicados,
133 referéncias foram selecionadas para a avaliacdo a partir da leitura dos titulos e resumos.
Depois dessa avaliagdo, 123 artigos foram excluidos por ndo contemplarem os critérios de
inclusdo desta revisdo. Apds supressdo dos artigos cuja tematica ndao contemplava as
intervencdes e desfechos buscados neste estudo, 9 artigos atenderam os critérios de incluséo.
Todos os artigos incluidos nessa revisdao obtiveram escores > 5 na escala PEDro, considerados

de alta qualidade.

A seguir, um fluxograma sintetiza a busca dos artigos que compuseram a amostra final

desta reviséo (Figura 1).

Referéncias identificadas
PEDro (n=72). EMBASE (0= 10),

PUBMED (n = 96). Referéncias identificadas
TOTAL =178 de forma secundaria
{n=6)

Referéncias duplicadas removidas
(m=51)

Y

Rﬂferéncmiselem = EE— ﬂ{efm‘éncias excluidas por titulo cresumm
(n=133) (=123

Nenhum grupo realizou exercicios;

Todos os grupos realizaram exercicios;

L\

Artigos completos analisados pela elegibilidade
(n=10)

recursos (laser, ultrassom, TENS, NMES,
mnfravermelho, corrente interferencial,

] Combinagio de exercicios com outros
ondas curtas, bolsa quente ou fria);

Combinagio de exercicios com terapia
manual, acupuntura, pompagem.

[ Estudos incluidos na revis3o (n = 9) ] \

4

Figura 1. Fluxograma PRISMA.
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A tabela contempla os nove artigos selecionados por esta pesquisa contendo a nota

alcangada da qualidade metodoldgica dada pela escala PEDro (Tabela 1).

Tabela 1. Classificacdo metodolégica avaliada pela Escala PEDro.

Autor BANDAK E. HENRIKSEN, ARMAGAN, O. | DA SILVA, | CENTENO, C. BRUCE- TAKACS, J. | MECKLENBURG, G. | HUANG, L.
(ano) etal. (2019)° | M.etal. (2014)'* | etal. (2015) F.S. etal etal. (2018)'7 | BRAND,R. etal. et al. (2018)%° etal.
(2015)1¢ A etal (2017)¢ (2018)
(2012)®
Escala 6 6 7 6 5 5 5 7 5
PEDro

Essa revisdo sistematica mostra uma escassez de RCTs comparando os tipos de
exercicios fisicos com grupos sem tratamento ou com apenas uma intervencao ativa. 1sso
acorre pelo fato de que muitos estudos associam o exercicio fisico a técnicas de terapia

manual ou a recursos, como infravermelho, ultrassom, TENS ou bolsa de agua quente.

Em 33% dos estudos foram recrutados entre 50 e 70 participantes®'*°. No entanto,
quatro estudos recrutaram menos de 45 participantes!®"181° Dois estudos recrutaram mais de
160 participantes?®?!, A média de idade dos participantes que receberam intervencdo com

exercicios terapéuticos ficou em 60,57, ja no grupo controle ficou em 60,01.

Entre os estudos analisados, trés compararam um grupo sem intervencdo com
exercicios terapéuticos®'4!°, Dois artigos compararam a intervencdo de exercicios com
programas de educacdo do paciente, que incluiam informacdes a respeito da doenca, medidas
de como melhorar a qualidade de vida e funcéo, autocuidado e como lidar com contratempos
devido as dores no joelho'®?, Trés artigos compararam exercicio com outras intervencdes,
sendo essas, injecdo percutanea de concentrado de medula 6ssea (BMC) combinado com
produto de plaquetas, tratamento oral com sulfato de glucosamina e fisioterapia
(aleatoriamente conforme necessario) com o medicamento celecoxibe por recomendacdo do
médico®®7?1, Além disso, um estudo comparou a intervencdo de exercicios com um

programa de NMES e de educacéo do paciente®,

Dos artigos selecionados, cinco (55%)41°16:20.21 gnalisaram o alivio da dor como
desfecho primario. Os resultados combinados de quatro desses estudos demonstram melhora
estatisticamente significativa do exercicio sobre a dor'#!62021 Em um estudo ndo houve
diferenca significativa entre o grupo que recebeu intervencdo com exercicio comparado ao
tratamento oral com sulfato de glucosamina®®. Entre os estudos que ndo analisaram o alivio da

dor como desfecho primério, em dois foram relatados diferenca estatisticamente significativa
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a favor do grupo que recebeu intervengdo com exercicio em comparagdo ao grupo controle
sem atencdo®'®. Nos outros artigos!’!® ndo houve diferencas estatisticas significantes em
comparagdo a intervencdo com injecdo percutanea de combinagdo BMC com produto de
plaquetas e NMES.

Em 33% dos artigos que apresentaram melhora da dor com diferencas estatisticamente
significantes, a intervencdo abordada com os participantes dos estudos foi um protocolo de
exercicios com duracdo média de 10,6 semanas, sendo um programa que consiste em
aquecimento e treinamento de forca para membros inferiores, além de exercicios para
estabilidade do core. O aquecimento foi realizado em bicicleta ergométrica. Para o
fortalecimento da musculatura da coxa foram realizados exercicios de extensdo e flexdo do
joelho, agachamento com ou sem uso da bola suica apoiada nas costas. Além de exercicios
para estabilidade do joelho, afundo e controle da extensdo final do joelho, feita de maneira
rapida. No protocolo de exercicios desses estudos também foram enfatizadas a estabilidade e
fortalecimento do quadril, com exercicios de abducdo e aducdo do quadril, rotacdo externa de
quadril em decubito lateral; exercicio de elevacdo pelvica, podendo sofrer variagcbes com o
uso da bola suica e com a execucdo sendo unilateral. Exercicios para estabilidade do core

também foram realizados®1416,

Em outros trés estudos, protocolos diferentes de exercicios foram executados, porém
todos abordavam o fortalecimento da musculatura da coxa, sendo por meio da contracéo
isoténica ou isométrica®?°2?!, Os protocolos dos estudos em geral tinham como objetivo um
programa de exercicios mais abrangente, que ndo fossem focados apenas em fortalecimento

muscular, mas também em exercicios funcionais e de equilibrig®141°1617.19,

Os resultados combinados de quatro estudos demonstraram beneficios estatisticamente
significativos na funcdo fisica nos pacientes que receberam intervencdo com exercicio
terapéutico®1%2021 Em contrapartida, os resultados de quatro estudos demonstraram que n&o
houve diferenca estatisticamente significativa entre 0os grupos, nos quais a intervencdo com
exercicio terapéutico foi comparada a participantes sem atencdo, tratamento oral com sulfato
de glucosamina e injecdo percutanea de combinacdo BMC com produto de plaquetas®141>17,
Em um estudo, a intervencdo com NMES obteve mudancas intragrupo significativas
relacionada a funcdo, porém os dados ndo compararam essas melhorias alcancadas com grupo

exercicio®,
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A tabela a seguir resume as caracteristicas gerais dos artigos selecionados nesta

revisdo (Tabela 2).

Tabela 2. Caracteristicas gerais dos artigos.

Autor (ano) Objetivos Amostra Periodo de Medidas de Intervencio (protocolo de exercicios)
intervencio desfecho
BANDAKE. et al. Avaliar os efeitos de um 60 participantes: 31 12 semanas. DCE-MRI, Aquecimento em bicicleta ergométrica. Estabilidade do core
(2019)¢ programa de exercicios 1o grupo exercicio e KOOS, forca (ativaciio do transverso do abddmen em DD e prancha). Estabilidade
terapéuticos na perfusdo 29 no grupo controle muscular dos da pelve e quadril (levantamento pélvico — elevando nivel de
museular dos musculos peri- sem intervengéo. extensores e dificuldade). Fortalecimento do gluteo médio (rotagfio externa -
articulares do joelho e a flexores do joelho, elevando nivel de dificuldade, abdugdo + extensdo do quadril).
associagdo entre alteragdes na TC6. Controle e estabilidade do joelho (controle do final da extensdo em
perfusdo muscular com pé, afundo). Fortalecimento muscular para joelho (leg press ou
alteragdes na dor, fungdo fisica extensdo de joelho com uso de bola entre a regido poplitea e a
e desempenho em pacientes parede, subida em step com faixa elastica) Exercicios funcionais
com OA de joelho. (caminhada e descida de degraus).
HENRIKSEN, M. Investigar os efeitos de um 60 participantes: 31 12 semanas.  PPTs, TS, KOOS. Aquecimento em bicicleta ergométrica. Estabilidade do core
et al. (2014)* programa de exercicios nO grupo exercicio e (ativagdo do transverso do abdémen em DD e prancha). Estabilidade
terapéuticos sobre a 29 no grupo controle da pelve e quadril (levantamento pélvico — elevando nivel de
sensibilidade a dor em pacientes sem intervengdo. dificuldade). Fortalecimento do gluteo médio (rotagio externa -
com OA de joelho que aderem elevando nivel de dificuldade, abdugio + extensdo do quadril).
ao protocolo de exercicios. Controle e estabilidade do joelho (controle do final da extensdio em
pé, afundo). Fortalecimento muscular para joelho (leg press ou
extensdo de joelho com uso de bola entre a regido poplitea e a
parede, subida em step com faixa elastica) Exercicios funcionais
(caminhada e descida de degraus).
ARMAGAN, O. et Avaliar os efeitos sintométicos 70 participantes: 24 semanas VAS, WOMAC, Exercicios para fortalecimento do quadriceps e isquiotibiais.
al. (2015)'% do sulfato de glucosamina em 40 no grupo sulfato RM. Exercicios dindmicos de degrau.
comparagdo & terapia com de glucosamina e 30 Protocolo de exercicios domiciliares.
exercicios, bem como os efeitos  no grupo exercicio.
nos achados de imagem de
ressondncia magnética de perda
de cartilagem em pacientes com
OA.
DA SILVA,F.S.et  Hipotese de que um programa 41 participantes: 19 8 semanas. Indice Aquecimento em bicicleta ergométrica e alongamento. Exercicios de
al. (2015)'° de reabilitagdo de grupo no grupo exercicio e algofuncional de forga para MMII e MMSS: mini agachamento, extenséo e flexdo do
integrado limitaria a dor, 22 no grupo controle Lequesne, SF-36, Joelho, abdugdo e adugdo de quadril, flexdo plantar e dorsal do
melhoraria a qualidade de vida e com informagdes Testes de sentar- tornozelo, exercicio de elevagido pélvica, abdominal, fortalecimento
a fungfio em pacientes com AO educacionais. levantar, sentar e para MMSS. Exercicios funcionais: step, circuito de caminhada,
de joelho. alcangar, TUG e step, balango unipodal,
TC6.
transferéncia corporal, desenho com ponta do dedo do pé, levantar e
sentar na cadeira, atividade dinamicas em grupo.
CENTENO, C. et Hipétese de que um protocolo 48 participantes: 12 semanas KSS, VAS, SF- Fortalecimento funcional. Treinamento de resisténcia e alinhamento
al. (2018)!7 especifico de BMC e produtos 26 no grupo 12, ADM, LEAS. do core, pelve e MMII. Treinamento de equilibrio. Atividade
plaquetdrios melhoraria os tratamento com BMC aerdbica, conforme disponibilidade (caminhada, bicicleta
resultados clinicos mais do que e produtos ergométrica).
a terapia com exercicios. plaquetarios e 22 no Protocolo de exercicios domiciliares.
grupo exercicio
BRUCE-BRAND, Hipétese de que um programa 41 participantes: 14 6 semanas. T25m, teste Exercicios para MMII: flexdo de joelho, extensdo de joelho,
R. A. et al. (2012)8 de NMES domiciliar 1o grupo exercicio, repetido de levantamento da perna estendida, agachamento na parede e isometria
proporcionaria beneficios 14 no grupo NMES e levantar da de quadriceps em decubito dorsal.
semelhantes a um programa de 13 no grupo controle cadeira e um teste Protocolo de exercicios domiciliares.
exercicios em pacientes com com informagdes de subida de
AO. educacionais escada, pico de
torque isométrico
e isocinético do
quadriceps, CSA
do quadriceps,
WOMAC, SFE-36.
TAKACS, J. et al. Investigar o efeito de um 40 participantes: 20 10 semanas. CB&M, Controle dindmico do equilibrio, forga muscular excéntrica dos
(2017)* programa de treinamento de no grupo exercicio e WOMAC, NRS, MMII ¢ estabilidade do core: abdominal com rotagéo de tronco
equilibrio dindmico no 20 no grupo controle BFMS, LES. (sentado, em pé, com passos), agachamento com uso de cadeira,
equilibrio dindmico e na fungdo sem intervengdo flexdo plantar, marcha lateral com joelho semi-flexionado, afundo,
fisica geral em pessoas com OA elevagiio da pelve no step, mini saltos, padrio de passos com fita ou
de joelho. cones no chio.
Protocolo de exercicios domiciliares (85%).
MECKLENBURG, Avaliar a eficacia de curto prazo 162 participantes: 101 12 semanas. KOOS, KOOS- Alongamentos de quadriceps e isquiotibiais. Exercicios de forga para
G. et al. (2018)*® do DCP Hinge Health na no grupo exercicio PS, VAS, intengdo MMIL: agachamento em menor amplitude, afundo, extensdo de
melhora da dor e da com programa de de cirurgia. quadril segurando em uma cadeira, extenséo de joelho.
incapacidade no joelho em atendimento digital e Protocolo de exercicios domiciliares.
pacientes com dor crénica no 61 no grupo controle
joelho. com informagdes
educacionais.
HUANG, L. et al. Investigar os efeitos do 250 participantes: 128 Nio VAS, WOMAC. Exercicios de contragdo isométrica: elevagdo da perna estendida em
(2018)** tratamento clinico de curto nO grupo exercicio e informado. DD e abdugdo da perna em DL - elevacdo de 10cm, além de apertar

prazo do exercicio de contragdo
isométrica do quadriceps em
pacientes com OA.

122 no grupo controle
com uso do
medicamento
celecoxibe.

a bola entre os joelhos flexionados com o paciente sentado.
Protocolo de exercicios domiciliares.

OA: osteoartrite; DCE-MRI: Dynamic Contrast Enhanced Magnetic Resonance Imaging; KOOS: Knee Injury and
Osteoarthritis Outcome Score; TC6: Teste de Caminhada de 6 minutos; DD: declbito dorsal; PPTs: Pressure-Pain
Thresholds; TS: Indices of Temporal Summation of Pain Upon Sustained Noxious Pressure Stimulation Using Cuff Pressure
Algometry; VAS: Visual Analogue Scale; WOMAC: Western Ontario e McMaster Universities Osteoarthritis Index; RM:
Ressonancia Magnética; SF-36: Short Form Health Survey-36; TUG: Timed Up and Go; MMII: membros inferiores; MMSS:
membros superiores; BMC: bone marrow concentrate; KSS: Knee Society Score; SF-12: Short Form-12; ADM: amplitude de
movimento; LEAS: Lower Extremity Activity Scale; NMES: Neuromuscular Electrical Stimulation; T25: 25m Walk Test;
CSA: Cross-Sectional Area; CB&M: Community Balance and Mobility Scale; NRS: Numerical Rating Scale; BFMS: Brief
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Fear of Movement Scale; LES: Lower Extremity Strength; KOOS-PS: KOOS Physical Function Shortform; DL: decubito
lateral.

4. DISCUSSAO

Esta revisdo confirmou os achados de revisdes sisteméticas anteriores, de que
programas de exercicios terapéuticos apresentam beneficios significativos em relacdo a
reducéo da dor e melhora na funcéo fisica em pacientes com AO de joelho'®?2, A anélise dos
estudos revelou que a maioria dos protocolos de exercicios terapéuticos foram realizados em
casa, demonstrando que um programa com exercicios bem orientados e com variedade no
contetido é capaz de produzir reducdo dos sintomas relacionados a OA, como melhora da dor

e da funcdo fisica, mesmo que sejam realizados em domicilio.

Destaca-se que o tempo de intervencdo dos estudos que apresentaram melhora
significativa da dor variou entre 8 a 12 semanas. Estes estudos mostraram variedade de
conteudo dos programas de exercicios, com protocolos de fortalecimento muscular,
aquecimento, funcionais, equilibrio e também alongamentos. Esses tipos de exercicios foram
combinados entre si e as intervencdes foram mais abrangentes com relacdo aos grupos

musculares recrutados®141619.20,

Os estudos Bandak e Henriksen®'* apresentaram o mesmo protocolo de exercicios
feito em anos diferentes, ambos fizeram treinamento para estabilidade do core, quadril e
joelho, fortalecimento dos abdutores de quadril e extensores do joelho. Os participantes
obtiveram melhora estatisticamente significativa na dor, porém nao obteve os mesmos

resultados para funcéo fisica.

Nos estudos de Armagan, Centeno, Bruce-Brand'®>!"!® os pacientes que realizaram
exercicios ndo obtiveram diferenca significativa no alivio da dor e melhora da funcdo em
relacdo aos que utilizaram outras técnicas. Os exercicios de fortalecimento muscular tiveram
maior foco nos extensores e flexores de joelho, além disso nesses estudos 0s objetivos eram a
avaliacdo de outras técnicas para sintomas da OA, sendo o grupo de exercicios apenas para

controle.

Da Silva, Takacs, Mecklenburg, Huang!®1®2%2L glcancaram resultados significativos
para melhora da dor e da funcdo fisica em pacientes com OA. Nos protocolos de Da Silva'® e
Takacs®® foram realizados exercicios de fortalecimento para abdutores de quadril, extensores

e flexores de joelho, flexores plantares e abdominais. Em Mecklenburg?® os exercicios
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enfatizaram fortalecimento de extensores e flexores de joelho e extensores de quadril e

Huang?! fortalecimento do quadriceps com exercicios isométricos.

Em um ensaio randomizado controlado compararam se a adi¢cdo de treinamento do
abdutor de quadril ao treinamento de quadriceps resultaria em melhor desempenho, maior
funcdo autorreferida e alivio da dor em mulheres com OA. Os resultados mostraram que 0s
participantes que realizaram exercicios de forca para quadriceps combinados aos de abdutor
de quadril atingiram diferencas significativas nas subescalas de dor e funcdo WOMAC e na
Visual Analogue Scale (VAS). Alcancaram melhorias mais significativas na tarefa de
subir/descer escadas e no teste de caminhada. Sugerindo que a adicdo de exercicios para
abdutores de quadril podem aumentar a eficacia da terapia de fortalecimento do quadriceps

para melhorar as atividades funcionais e aliviar a dor em mulheres com OA de joelho?,

O estudo de Suzuki?* também investigou a eficacia da terapia de exercicios em casa
comparando um grupo que recebeu treinamento para quadril e joelho com treinamento apenas
de quadriceps. Assim, 0 grupo que treinou masculos das duas articulagdes mostrou melhora
significativa na dor avaliada pela VAS e na Japanese Knee Osteoarthritis Measure (JKOM)

para dor e rigidez.
6. CONCLUSAO

Protocolo de exercicios em solo mais abrangentes de membros inferiores, envolvendo
o fortalecimento muscular para joelho e quadril apresentaram beneficios em relacdo a reducao
dos sintomas nessa populacdo, incluindo reducdo da dor e aumento da fungdo fisica. O
aumento da forca muscular proporciona maior estabilidade das articulagdes, favorecendo o

desempenho e as atividades funcionais.
6.1. LIMITACOES

Algumas limitacdes foram identificadas nesta revisdo. Embora a pesquisa nas bases de
dados tenha fornecido um nimero consideravel de evidéncias, ndo foi possivel inclui-las na
analise por ndo contemplarem os critérios de inclusdo. Além disso, a eficacia do exercicio foi
analisada apenas para dor e funcao fisica, porém alguns estudos demonstraram beneficios no

desempenho e capacidade funcional de pacientes com OA.
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6.2 IMPLICACOES PARA A CLINICA

O tratamento com programa de exercicios para osteoartrite é fortemente recomendado
para a pratica clinica uma vez que proporciona melhora da dor e funcéo fisica, desde que
tenha boa adeséo do paciente e seja realizado regularmente, além disso possui baixos custos e

pode ser adaptado para o ambiente domiciliar.
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checklist (Appendix) to format this type of paper and adhere to the other recommendations of the
BJPT. The answers to the checklist must be submitted with the manuscript. At the time of submission,
the authors must also include written permission from the authors of the original instrument that was
translated and/or cross-culturally adapted.
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One author has been designated as the corresponding author with contact details:
* E-mail address
* Full postal address

All necessary files have been uploaded:
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« 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)
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« 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
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« A competing interests statement is provided, even if the authors have no competing interests to
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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.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Joumnal Publishing Agreement’ (see
more information on this) to assign to theAssociacdo Brasileira de Pesquisa e Pds-Graduagdo em
Fisioterapia (ABRAPG-FT) the copyright in the manuscript and any tables, illustrations or other
material submitted for publication as part of the manuscript (the "Article") in all forms and media
(whether now known or later developed), throughout the world, in all languages, for the full
term of copyright, effective when the Article is accepted for publication. 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.
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Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher and ABRAPG-FT 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.

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 this journal.

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.

Open access
Please visit our Open Access page from the Journal Homepage for more information.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Leam" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

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 Author Services.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the artide and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.evise.com/profile/api/navigate/BIPT.
PREPARATION

Double-blind review

This jounal uses double-blind 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:
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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.

Blinded 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.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Article structure

Subdivision - unnumbered sections

Divide your artide into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply ‘the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods
Provide sufficient detail to allow the work to be reproduced.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information

« Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

* Auth: and affiliations. Please dearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors’ affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

« Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
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« 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. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Abstract

A concise and factual structured abstract is required. The abstract should briefly state the purpose of
the research, the prindpal results and major conclusions. An abstract is often presented separately
from the article, so it must be able to stand alone. For this reason, References should be avoided,
but if essential, then cite the author(s) and year(s).

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [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 the following sentence:

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

Units

Follow intermnationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).
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Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for
purposes of deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly.
For graphical images, this journal is applying the following policy: no specific feature within an image
may be enhanced, obscured, moved, removed, or introduced. Adjustments of brightness, contrast,
or color balance are acceptable if and as long as they do not obscure or eliminate any information
present in the original. Nonlinear adjustments (e.g. changes to gamma settings) must be disclosed
in the figure legend.

Electronic artwork

General points

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

« Embed the used fonts if the application provides that option.

« Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use 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.

« Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some pts from the d
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 a
low 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 the journal will ensure, at no additional charge, that these figures will appear in
color online (e.g., ScienceDirect and other sites). Further information on the preparation of electronic
artwork.

lad inf

tion are given here.

Illustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but
concemed 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.
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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 artide, 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 artide. Please avoid using vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. 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 resuits' 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 highly encouraged.

A DOl 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/10.1029/2001)B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This jounal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and induding a data reference in your Reference List. Data references should indude 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 style

Text: Indicate references by (consecutive) superscript arabic numerals in the order in which they
appear in the text. The numerals are to be used outside periods and commas, inside colons and
semicolons. For further detail and examples you are referred to the AMA Manual of Style, A Guide for
Authors and Editors, Tenth Edition, ISBN 0-978-0-19-517633-9.

List: Number the references in the list in the order in which they appear in the text.

Examples:

Reference to a journal publication:

1. Van der Geer ], Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun.
2010;163:51-59. https://doi.org/10.1016/j.5¢.2010.00372.

Reference to a journal publication with an article number:
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2. Van der Geer ], Hanraads JA], Lupton RA. The art of writing a scientific article. Heliyon.
2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

3. Strunk W Jr, White EB. The Elements of Style. 4th ed. New York, NY: Longman; 2000.

Reference to a chapter in an edited book:

4. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, eds. Introduction to the Electronic Age. New York, NY: E-Publishing Inc; 2009:281-304.
Reference to a website:

5. Cancer Research UK. Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/; 2003 Accessed 13 March 2003.

Reference to a dataset:

[dataset] 6. Oguro, M, Imahiro, S, Saito, S, Nakashizuka, T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.org/10.17632/
xwj98nb39r.1.

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 artide. 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 ScdenceDirect. 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.

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 experi ion that valid: 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 dte the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.
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There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

AFTER ACCEPTANCE

Proofs

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do not
have an e-mail address then paper proofs will be sent by post) or a link will be provided in the e-
mail so that authors can download the files themselves. To ensure a fast publication process of the
article, we kindly ask authors to provide us with their proof corrections within two days. Elsevier now
provides authors with PDF proofs which can be annotated; for this you will need to download the free
Adobe Reader, version 9 (or higher). Instructions on how to annotate PDF files will accompany the
proofs (also given online). The exact system requirements are given at the Adobe site.

If you do not wish to use the PDF annotations function, you may list the corrections (including replies
to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections quoting line
number. If, for any reason, this is not possible, then mark the corrections and any other comments
(induding replies to the Query Form) on a printout of your proof and scan the pages and return via e-
mail. Please use this proof only for checking the typ ing, editing, compl ess 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. We will do everything possible to get your
article published quickly and accurately. 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.

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.

© Copyright 2018 Elsevier | https://www.elsevier.com
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