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RESUMO 

 

Introdução: Geralmente ocasionada por uma série de fatores como por exemplo o 

desequilíbrio entre os músculos do tronco, estima-se que no mundo a prevalência da  

dor lombar seja de 9,4%. Estudos já mostraram que, por meio do método Pilates, é 

possível melhorar a força e a flexibilidade dos músculos do tronco e diminuir a dor. 

Sabe-se que na maioria dos casos a dor lombar configura-se como uma condição 

crônica; assim, acredita-se que seja importante verificar se os efeitos obtidos com o 

método Pilates persistem a longo prazo. Métodos: A amostra foi composta por 17 

indivíduos, de ambos os sexos, idade média de 25,41±6,27 anos que finalizaram um 

protocolo de Pilates com duração de 8 semanas. Decorridos seis meses da finalização da 

intervenção, foram realizadas avaliações clínicas e eletromiográficas dos músculos 

multífidos lombares e transverso/ oblíquo interno do abdômen. As variáveis foram 

comparadas antes e após a intervenção e com o follow up de seis meses a fim de 

verificar se houve manutenção dos benefícios imediatos do Pilates. Resultados: Após 

seis meses de finalização do protocolo de Pilates, observou-se manutenção dos 

parâmetros clínicos e eletromiográficos: diminuição do valor da RMS de múltífido 

lombar (ML) melhora duradoura da dor, flexibilidade, resistência e força dos músculos 

do tronco em relação à avaliação inicial (p<0,05), que permaneceram semelhantes à 

avaliação imediatamente após o protocolo (p<0,05). Conclusões: Os resultados obtidos 

pelo programa de exercícios utilizando o Método Pilates durante oito semanas 

persistiram após seis meses da finalização do protocolo. 

Palavras-chave: Dor lombar; Pilates; Eletromiografia. 



ABSTRACT 

 

Introduction: Generally caused by a number of factors such as imbalance between the 

trunk muscles, it is estimated that the prevalence of low back pain in the world is 9.4%. 

Studies have shown that using the Pilates method, it is possible to improve the strength 

and flexibility of the trunk muscles and decrease the pain. It is known that in most  

cases, low back pain is a chronic condition; thus, it is believed that it is important to 

verify that the effects obtained with the Pilates method persist in the long term. 

Methods: The sample consisted of 17 individuals of both sexes, mean age of 25.41 ± 

6.27 years who completed a Pilates protocol with duration of 8 weeks. Six months after 

the end of the intervention, clinical and electromyographic evaluations of the lumbar 

and transverse / oblique internal multifidus muscles of the abdomen were performed. 

The variables were compared before and after the intervention and with the six-month 

follow up to see if the immediate benefits of Pilates were maintained. Results: After six 

months of completion of the Pilates protocol, clinical and electromyographic parameters 

were maintained: a decrease in the value of LMS (LM), lasting improvement in pain, 

flexibility, strength and strength of the trunk muscles in relation to (p <0.05), which 

remained similar to the assessment immediately after the protocol (p <0.05). 

Conclusions: The results obtained by the exercise program using the Pilates Method for 

eight weeks persisted after six months of the end of the protocol. 

Key words: Low back pain; Pilates; Electromyography 
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INTRODUÇÃO 

 
A dor lombar é definida como dor ou desconforto que começa abaixo das escápulas 

e acima da região glútea, com ou sem irradiação para as extremidades inferiores, 

incluindo dor na raiz nervosa ou ciática1. A dor lombar foi classificada globalmente 

como o maior contribuinte para a incapacidade2 e é a principal causa de limitação de 

atividades e ausência de trabalho em grande parte do mundo3. A prevalência global 

padronizada de lombalgia em 2010 foi estimada em 9,4% da população2. No Brasil, 

segundo a pesquisa nacional por amostra de domicílios (PNAD) do Instituto Brasileiro 

de Geografia e Estatística (IBGE), as dores da coluna (cervical, torácica, lombar e 

pélvica) são a segunda condição de saúde mais prevalente (13,5%). É estimado que 

entre 5 e 10% dos casos desenvolverão dor lombar crônica, que é responsável pelo alto 

custo do tratamento, licença médica e sofrimento individual4 além de causar enorme 

ônus econômico para indivíduos, famílias, comunidades, indústrias e governos5. 

Com base na etiologia, a dor lombar é multifatorial e envolve algumas condições, 

como baixo nível socioeconômico, baixo nível de escolaridade, história prévia de dor 

lombar, fatores físicos, tais como levantamento de cargas pesadas, trabalho repetitivo, 

fatores psicossociais, como ansiedade, depressão, insatisfação no trabalho, estresse 

mental, horas de trabalho e obesidade6. Além disso está associada ao desequilíbrio e à 

falha de ativação dos músculos presentes no assoalho pélvico, coluna lombar e quadril, 

desenvolvendo distúrbios que afetam e incapacitam a estabilidade da coluna lombar7. O 

manejo para o tratamento da dor lombar compreende uma gama de diferentes estratégias 

de intervenção, tanto na avaliação como no tratamento desta condição. A 

eletromiografia de superfície (EMGs) é considerada uma importante ferramenta para a 

avaliação dos pacientes com dor lombar, pois seu uso pode fornecer informações acerca 

da quantidade de atividade muscular que algum exercício ou posicionamento requer, 

assim facilitando a escolha do tratamento mais adequado para cada indivíduo8. Além da 

eletromiografia, os indivíduos que apresentam dor lombar podem ser avaliados por 

testes clínicos para instabilidade, flexibilidade e resistência muscular9 e também com 

questionários específicos que mensuram os níveis de incapacidade10, qualidade de  

vida11 e crenças/medos em relação ao trabalho e atividade física12-13. 

Uma abordagem de tratamento a fim de classificar pacientes com lombalgia baseada 

em sinais e sintomas foi descrita primariamente por Delitto e colaboradores em 1995. A 

partir da história clínica e exame físico, os indivíduos são subclassificados em 1 de 4 
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categorias de classificação, como: manipulação, tração, estabilização e exercício 

específico (padrões em flexão, padrões em extensão e deslocamento lateral). 

Atualmente, o uso deste sistema de classificação da dor lombar, o System of Treatment- 

based Classification (TBC) é capaz de aumentar a eficácia das intervenções 

conservadoras13. Os exercícios terapêuticos ainda são considerados os recursos mais 

eficazes para tratar a dor lombar crônica, particularmente para a dor persistente (> 12 

semanas de duração). Embora na prática clínica haja uma gama de exercícios 

aplicados14 e existam várias formas de exercício que possam ser prescritas, não se tem 

evidências mostrando que uma forma de exercício seja melhor do que outra; assim, as 

diretrizes recomendam programas de exercícios que levam em consideração as 

necessidades individuais, preferências e capacidades para decidir sobre o tipo de 

exercício terapêutico15. 

Neste contexto, o método Pilates é um programa de exercícios que está 

frequentemente sendo prescrito para esses indivíduos, pois atua na ativação e 

fortalecimento dos músculos estabilizadores do tronco e foca na manutenção e 

estabilidade lombo pélvica, juntamente com os músculos transversos do abdômen, 

multífidos e musculatura abdominal combinada com a respiração controlada16. No 

entanto, estudos que demonstram a eficácia do pilates em indivíduos com dor lombar 

inespecífica e o quanto este método proporciona efeitos em longo prazo para os 

indivíduos em questão ainda são escassos na literatura. Dessa forma, vários autores 

sugerem novas pesquisas na área mas apenas dois estudos publicados realizaram uma 

análise a médio prazo17-18. Além disso, os efeitos a médio e longo prazo do Pilates no 

tratamento de pacientes com dor lombar inespecífica ainda não estão definidos. 

Levando-se em conta as incapacidades causadas pela dor lombar, a eficácia da 

eletromiografia em determinar padrões alterados de recrutamento motor e, que o 

exercício é a melhor conduta para estes pacientes, é que surge a importância de se 

verificar a efetividade do método Pilates a longo prazo. Assim, o objetivo da pesquisa 

foi verificar padrões clínicos e eletromiográficos de indivíduos com dor lombar não 

específica após seis meses da intervenção com o método Pilates. 
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MÉTODOS 

 
Trata-se de um estudo prospectivo, aprovado pelo comitê de ética em pesquisa ( 

parecer n. 2.376.975, CAAE n. 74646217.5.0000.0121) contendo um grupo de 

indivíduos com dor lombar já tratado com um protocolo de Pilates (registrado no 

Registro Brasileiro de Ensaios Clínicos - ReBEC - RBR-796fgc) e que  foi 

acompanhado por um período de seis meses, quando foi avaliado novamente para 

verificar se houve manutenção dos benefícios atingidos a curto prazo. Qualquer 

intervenção ocorreu apenas após o entendimento livre consentimento dos voluntários. O 

fluxograma da figura 1 descreve as principais etapas metodológicas. 

 SUJEITOS 

 
A amostra do estudo foi composta por 17 indivíduos com idade média de 

25,41±6,27 anos, 59,41±11,13kg, altura de 1,65±0,07m, de ambos os sexos que foram 

tratados com o protocolo do método Pilates entre o primeiro e o segundo semestre de 

2017 e que retornaram para realizar as avaliações clínica e eletromiográfica após seis 

meses da intervenção. Para participar do estudo, os indivíduos deveriam apresentar dor 

lombar não específica, idade entre 18 e 40 anos e, no mínimo três de quatro critérios da 

classificação dos subgrupos: i) teste de Laségue negativo; ii) movimento aberrante 

presente – dor na realização da flexão do tronco ou no retorno; iii) Fear Avoidance 

Beliefs Questionnaire-Work (FABQ-W) <19; e iv) teste de instabilidade em prono 

positivo. Os critérios de exclusão determinados foram: dor lombar específica, má 

formação congênita ou doenças que impedissem a realização dos exercícios do 

protocolo 

AVALIAÇÃO CLÍNICA 

 
As avaliações clínicas ocorreram no Laboratório de Avaliação e Reabilitação do 

Aparelho Locomotor (LARAL). Foi realizada uma avaliação prévia a fim de subgrupar 

os indivíduos a partir dos critérios de inclusão citados anteriormente. Na avaliação 

follow up foram coletados novamente os dados sócios demográficos, anamnese e exame 

físico de cada voluntário além da aplicação dos testes e questionários específicos. Foram 

aplicados nos indivíduos os testes de instabilidade em prono, movimento aberrante, 

Laségue e teste de flexibilidade (3º dedo ao solo) para flexão anterior e inclinações 

laterais direita e esquerda da coluna12, 9. Ainda, foi avaliada a resistência da musculatura 

extensora da coluna lombar pelo teste de Sorensen, e do quadrado lombar pelo teste de 
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ponte lateral direita e esquerda9,19,20. Também foram aplicados os questionários 

relacionados aos medos e crenças em relação à atividade física e ao trabalho (FABQF: 

subescala de atividade física e FABQW: subescala de trabalho) e índice de Oswestry de 

incapacidade (ODI). 

AVALIAÇÃO ELETROMIOGRAFICA 

 
Para a coleta do sinal eletromiográfico foram utilizados dois aparelhos da marca 

Miotec®, modelo Miotool 400, juntamente com o software para análise MiotecSuite 

1.0. Para a captação da atividade elétrica dos multífidos e transverso, foram acoplados 

um par de eletrodos de superfície de Ag/AgCl (Kendall, Mansfield, MA, USA; modelo 

Medi-Trace) com 10 mm de diâmetro e distância inter eletrodo de 20 mm sobre cada 

músculo. Um par sobre o músculo multífido lombar direito (MLD), (2 centímetros a 

direita da  vértebra L5) segundo as orientações da SENIAM (Surface Electromyography 

for the Non Invasive Assessment of Muscles) e um par sobre os músculos transverso do 

abdômen/oblíquo interno direito (TRA/OID), (2 cm medial e 2 cm caudal à espinha 

ilíaca ântero- superior direita) 21-23. O eletrodo de referência foi acoplado no processo 

estiloide da ulna a fim de eliminar possíveis interferências. Os parâmetros do 

eletromiógrafo foram ajustados com um ganho final de 1000 vezes, com filtro digital 

butterworth com frequências de corte entre 20 Hz e 500 Hz, frequência de aquisição de 

4000 Hz, modo de rejeição comum (CMRR - Common Mode Rejection Ratio) maior que 

80 dB e impedância de 1012 Ω. Um dinamômetro do tipo strain gauge foi acoplado ao 

eletromiógrafo a fim de mensurar a força de extensão de tronco durante a tração 

exercida pelo voluntário. 

Os sinais EMG foram coletados em duas atividades: i) contração voluntária 

isométrica máxima (CVIM): voluntário posicionado conforme o teste de Sorensen, 

fixado à maca com auxílio de faixas, com o dinamômetro posicionado 

perpendicularmente ao tronco e preso ao chão por uma corrente inextensível; foi 

solicitado para que realizasse a CVIM dos músculos extensores da coluna enquanto 

tracionava o dinamômetro por 6 segundos (1 coleta); ii) extensão de tronco: indivíduo 

foi instruído a sair da posição de repouso, com os membros superiores cruzados no 

peito, realizar uma extensão de tronco até a máxima amplitude e retornar à posição 

inicial em velocidade auto controlada (3 coletas) (FIGURA 2). Entre cada coleta houve 

um intervalo de repouso de dois minutos a fim de evitar a fadiga dos músculos 

envolvidos. 
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PROTOCOLO DE INTERVENÇÃO 

 
O protocolo de exercícios realizado pelos voluntários foi composto por exercícios 

baseados no método Pilates, executados no solo, para membros superiores, tronco e 

membros inferiores, com dificuldade crescente ao longo das semanas. O protocolo foi 

aplicado de maneira individual e presencial, duas vezes por semana, durante oito 

semanas, totalizando 16 sessões, com duração de 50 minutos, sendo que eram realizadas 

10 repetições de cada exercício. O programa foi composto pelos exercícios: spine 

stretch forward, saw, cat stretch, roll-up, single leg stretch, single straight stretch,  

chest lift with rotation, single-leg kick, double-leg kick, pelvic curl, one leg up and 

down, leg circles, side kicks, crisscross,  hundred, spine twist supine, swimming, leg 

pull front, side kick kneeling, leg pull back, push up e side bend. Todos os exercícios 

foram executados em uma única série de 10 repetições de acordo com os princípios do 

Pilates. 

Ao término das oito semanas de acompanhamento realizando o método Pilates, as 

avaliações clínicas e eletromiográficas foram repetidas e os voluntários foram 

orientados a continuar suas atividades habituais; porém, a não realizar exercícios do 

método Pilates pelos próximos seis meses. Após este período, os indivíduos foram 

contatados por meio de ligações para a reavaliação dos parâmetros clínicos e 

eletromiográficos. 

PROCESSAMENTO DOS DADOS E ANÁLISE ESTATÍSTICA 

 
Para a análise dos dados EMG, os sinais coletados foram processados por meio de 

algoritmos desenvolvidos no software MatLab® seguindo a seguinte ordem de 

condução das análises: i) filtro digital butterworth passa banda com frequência de corte 

de 20 a 500 Hz; ii) determinação da força de extensão de tronco durante a realização da 

CVIM; iii) normalização do sinal do multífido lombar direito durante o teste de 

extensão pelo sinal obtido no teste de CVIM do respectivo músculo, sendo utilizados os 

dois segundos de maior estabilidade do sinal da CVIM; iv) normalização do sinal do 

transverso/oblíquo interno direito do abdômen pelo pico do sinal v) determinação do 

valor de Root Mean Square (RMS) normalizada dos músculos multífidos lombares 

direito e transverso/oblíquo interno direito do abdômen durante o teste de extensão de 

tronco. Os dados das variáveis de desfecho foram submetidos a uma análise estatística e 

utilizados os valores de média, erro padrão da média e desvio padrão. Após a 
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verificação da normalidade pelo teste de Shapiro Wilk, os valores de RMS, força e os 

dados das avaliações clínicas obtidos nas avaliações inicial, final e follow up de seis 

meses foram comparados por meio do teste ANOVA com pós teste de Tukey. Para 

todas as análises foi considerado significante um valor de p < 0,05. 

RESULTADOS 

 
Os resultados obtidos estão dispostos nas tabelas 1 e 2. Os desfechos 

correspondentes à melhora clínica apontaram predominância para a redução da dor, da 

positividade no teste de instabilidade em prono, bem como do movimento aberrante 

durante a flexão do tronco, que se mantiveram após seis meses. Ao analisar o nível de 

dor na avaliação antes e após a intervenção com a utilização da escala visual analógica 

(EVA), observou-se importante diminuição (p=0,00) da média de 3,83 (0,66) para 0,52 

(0,34) e, após seis meses, não houve aumento significante da dor (p>0,05), que 

apresentou média de 1,41 (0,58) segundo a EVA. Em relação ao teste de instabilidade 

em prono, 84,21% dos indivíduos apresentavam o teste positivo antes da intervenção e 

reduziram para 27,77% após; depois de seis meses, apenas 23,52% dos indivíduos 

continuaram positivos; no teste de flexão do tronco 57,89% possuíam dor e, após o 

Pilates, somente 11,11% apresentaram o teste positivo; após seis meses, 17,54% dos 

indivíduos permaneceram com esta condição. Observou-se melhora significativa 

também da flexibilidade e resistência dos músculos do tronco após o protocolo de 

Pilates verificadas pelos testes de ponte lateral, Sorensen e inclinações laterais e anterior 

de tronco. Ainda, houve melhora nos escores dos questionários aplicados sobre os 

medos e crenças relacionados à dor lombar e no nível de incapacidade, sendo que estes 

benefícios se mantiveram após seis meses de intervenção (tabela 1). 

Quanto à ativação muscular de multífidos lombares, houve uma diminuição 

significativa no valor de RMS normalizada de MLD (p=0,01) entre pré e pós- 

intervenção e esse resultado estendeu-se por seis meses não havendo diferença 

significativa entre pós-intervenção e follow up. Já em relaçao ao TRA/OID o RMS 

manteve-se constante da pré-intervenção ao follow up de seis meses, não havendo 

diferenças entre eles. Além disso, houve aumento da força dos extensores do tronco 

durante a execução da CVIM após o protocolo de Pilates (p<0,05), mantendo esta 

condição de ganho de força após seis meses da intervenção (p>0,05) (tabela 2). 
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DISCUSSÃO 

 

O objetivo desta pesquisa foi verificar a influência de um protocolo de exercícios de 

Pilates, os efeitos clínicos e padrões eletromiográficos na ativação muscular de 

multífidos e transverso do abdômen/oblíquo interno em indivíduos com dor lombar não 

específica após follow up de seis meses. Após follow up de seis meses, observou-se 

manutenção dos parâmetros de dor, incapacidade e medos e crenças relacionados à dor 

lombar, flexibilidade, controle motor, força de extensão de tronco e resistência dos 

estabilizadores do tronco. Sabe-se que o método Pilates é efetivo para a diminuição da 

dor e incapacidades em indivíduos com dor lombar não específica24-30,17 porém, ainda 

não há uma definição clara do que representa uma redução clinicamente importante na 

dor lombar31. 

O estudo de Miyamoto et al. (2013), que aplicou o método Pilates modificado com 

sessão de uma hora, duas vezes por semana, durante seis semanas comparando à 

intervenção mínima em pacientes com dor lombar crônica, demonstrou redução na 

intensidade da dor e incapacidade a curto prazo em indivíduos que receberam exercício 

de Pilates, porém essas melhorias não foram sustentadas após seis meses17. Em 

contrapartida, nossos resultados demonstraram manutenção da redução de dor e 

incapacidade após seis meses. Isso pode ser explicado pelo fato de que o protocolo de 

exercícios do método Pilates do nosso estudo foi bem delineado para dor lombar não 

específica, pois foram realizadas duas sessões na semana durante um período de 8 

semanas com progressão do nível dos exercícios e os indivíduos foram orientados 

individualmente. Outro estudo, que avaliou a dor e incapacidade em longo prazo após 

exercícios do Pilates comparados a exercícios gerais, demonstrou melhoras 

significativas em ambos os grupos e os resultados permaneceram após 12 e 24 

semanas18. 

O medo é um fator limitante para a prática de atividade física em indíviduos com 

dor lombar32. Nosso estudo mostrou que indivíduos com dor lombar não específica 

diminuíram os escores do FABQ e ODI imediatamente após a intervenção do método 

Pilates, permanecendo após seis meses, sugerindo que a longo prazo indivíduos com dor 

lombar não específica após serem tratados pelo protocolo de Pilates, permaneceram 

sem medo e crenças relacionados à atividade física como também o nível de 

incapacidade, mantendo desta forma a sua funcionalidade no período de seis meses. 
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O estudo de Kloubec (2010), que avaliou os efeitos do exercício de Pilates na 

resistência abdominal, flexibilidade dos isquiotibiais, postura e equilíbrio, demostrou 

que a exposição ao exercicío de Pilates por 12 semanas foi suficiente para aumentar a 

resistência abdominal e flexibilidade dos músculos isquotibiais33. Resultados similares 

foram encontrados no presente estudo, visto que a resistência dos músculos do tronco 

avaliada por meio do teste de Sorensen e ponte lateral, melhoraram significativamente 

após a intervenção (p<0,05), perdurando este achado depois de seis meses (p>0,05).  

Isso sugere que os indivíduos melhoraram a estabilidade lombar e geraram 

aprendizagem motora a uma resposta fisiológica frente ao exercicío, da mesma forma 

foi verificado aumento significativo da flexibilidade dos músculos posteriores do tronco 

e membros inferiores após a intervenção, permanecendo constantes a longo  prazo. 

Outro estudo que avaliou a flexibilidade lombo-pélvica de indivíduos saudáveis antes e 

após um programa de Pilates verificou que houve aumento desses parâmetros após a 

intervenção 34, corroborando com o presente estudo. 

Os achados deste estudo demonstraram que os indivíduos passaram a apresentar 

menor ativação muscular de multífidos e maior força de extensão de tronco. Houve 

redução significativa da RMSun de MLD após intervenção e manutenção desta a longo 

prazo, do mesmo modo no estudo de Machado et al. (2018), sugerindo melhora do 

controle motor e além disso, menor propensão a fadiga, visto que houve a necessidade 

de se recrutar menos unidades motoras para realizar maior força35. Isso elucida o 

aumento de resistência que foi permanente após seis meses da intervenção, referindo-se 

que o protocolo de exercício proposto foi efetivo a longo prazo. Sabemos que dois 

meses de exercício não são suficientes para adquirir força muscular, apenas consciência 

corporal e aprendizado motor. Ressalta-se que o nosso protocolo foi individualizado e 

terapeuta orientando a contração muscular durante os exercícios, promovendo feedback 

proprioceptivo, possivelmente os indivíduos adquiriram aprendizagem motora e 

consciência corporal frente ao exercício, promovendo manutenção a longo prazo de 

diminuição da dor, melhora do controle motor, resistência e força muscular. 

Biering Sorensen (1983), afirmou que o fortalecimento de todos os músculos do 

corpo e a manutenção do equilíbrio podem prevenir a recorrência da dor lombar6. Visto 

que em nosso estudo os indivíduos aumentaram significativamente a força de extensão 

do tronco promovido por aprendizagem motora após intervenção, permanecendo com 
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esta condição após o acompanhamento de seis meses. Outrossim, o estudo de Lima et 

al. (2011), que avaliou a força do core durante o exercício de estabilização através de 

biofeedback de pressão e EMG, demonstrou aumento significativo da força de glúteo 

médio, oblíquo interno do abdomêm e diminuição da atividade do quadrado lombar, 

causando diminuição da inclinação pélvica36. O mesmo é visto no estudo de Bhadauria  

e Gurudut (2017), que mostrou melhora significante da força de core e recrutamento 

muscular após o exercicío de Pilates38. 

Neste contexto, o protocolo de Pilates prospoto pelo nosso estudo foi capaz de 

diminuir a dor em pacientes com dor lombar não específica e aumentar flexibilidade, 

resistência e força dos músculos do tronco. Além disto, foi eficaz na melhora do 

comportamento e aprendizado motor. Da mesma forma, o protocolo de Pilates foi 

benéfico a longo prazo, visto que os pacientes permaneceram com a mesma condição 

após seis meses. 

Destaca-se o não cegamento dos avaliadores como uma limitação metodológica 

importante deste estudo. 

CONCLUSÃO 

 
A partir dos resultados obtidos é possível concluir que os indivíduos tratados com os 

exercícios do protocolo de Pilates apresentaram diminuição da dor, medo e crenças 

relacionados à dor na prática de atividade física, aumento da flexibilidade, resistência e 

força muscular. Além disso, houve melhora do comportamento motor dos músculos do 

tronco e os resultados perduraram a longo prazo. Conclui-se então que o protocolo de 

exercícios de Pilates proposto por essa pesquisa foi eficaz para o manejo clínico de 

indivíduos com dor lombar não específica em curto prazo e estes efeitos perduraram 

após acompanhamento de seis meses. 
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TABELAS 

 
Tabela 1 - Comparação dos valores de média (erro padrão da média) das variáveis 

clínicas e questionários entre as avaliaçoes. 

 

PRÉ PÓS FOLLOW UP 
Resistencia 

Ponte lateral direita (s) 23,62 (4,44)A 37,77 (5,00)A 44,20 (4,33) 

Ponte lateral esquerda (s) 23,07 (5,03)B 36,64 (4,23)B 46,60(5,04) 

Teste de Sorensen (s) 44,46 (6,11)C 87,64 (8,29)C 82,20(7,03) 
 

Inclinação anterior do 

tronco (cm) 

Inclinação de tronco 

direita (cm) 

Inclinação de tronco 

esquerda (cm) 

14,52 (5,22)D 5,22 (1,25)D 9,76 (5,82) 

 

43,63 (0,97)E 41,69 (1,02)E 44,00 (4,04) 

 

46,33 (0,81)F 42,75 (0,91)F 44,82 (3,81) 

EVA 3,83 (0,66)G,H 0,52 (0,34)G 1,41 (0,58)H 

Questionários 

 

 
 

Fonte: do autor. Legenda: segundos (s); centímetros (cm); fear avoidance beliefs questionnaire –subescala 

atividade física (FABQ-F); fear avoidance beliefs questionnaire – subescala trabalho (FABQ-W); índice  

de incapacidade Oswestry (ODI). Diferenças estatisticamente significativas: A, B(p=0,04), C, D, F, G, I, 
J(p<0,00), E, H(p=0,01). 

 

 
Tabela 2 - Valores de média (erro padrão da média) da comparação pré, pós-intervenção 

e follow up de seis meses da RMS dos músculos MLD e TrA/OID. Valores de média 

(erro padrão da média) de força durante a execução da CVIM. 
 

PRÉ PÓS FOLLOW UP 

RMS (un) 
MLD 

 
0,622 (0,040)A,B 

 
0,501 (0,022)A 

 
0,493 (0,021)B 

TrA/OID 0,122 (0,006) 0,119 (0,006) 0,124 (0,006) 

Força (kg.F) 14,195 (3,283)C 24,501 (2,829)C 20,158 (2,084) 

Fonte: do autor. Legenda: multífido lombar direito (MLD); transverso do abdômen/oblíquo interno direito 

(TrA/OID); segundos (s); root mean square (RMS); unidade normalizada (un); quilograma força (kg.F). 

Diferenças estatisticamente significativas: A(p=0,01), B(p<0,00), C(p=0,03). 

Flexibilidade 

FABQ-F 6,05(1,36)I 1,88 (0,75)I 2,29 (1,73) 
FABQ-W 8,89 (1,36) 8,33 (1,70) 7,58 (1,92) 

ODI 7,21 (0,73)J 3,94 (0,62)J 3,76 (2,86) 
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FIGURAS 

 

 
Figura 1 – Fluxograma das etapas da pesquisa e amostra. 

 

 

Figura 2 – Posicionamento dos testes para a coleta dos dados 

(A) Contração voluntária isométrica máxima; (B) teste de extensão do tronco; (C) teste de ponte lateral. 
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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). 

Author contributions 
For transparency, we encourage authors to submit an author statement file outlining their individual 
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation; 
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources; 
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review & 
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s) 
following. More details and an example 

Authorship 
All authors should have made substantial contributions to all of the following: (1) the conception and 
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the 
article or revising it critically for important intellectual content, (3) final approval of the version to be 
submitted. Collaborators who do not satisfy the criteria for authorship can be listed as 'contributors' 
under the Acknowledgments section. 

Changes to authorship 
Authors are expected to consider carefully the list and order of authors before submitting their 
manuscript and provide the definitive list of authors at the time of the original submission. Any 
addition, deletion or rearrangement of author names in the authorship list should be made only 
before the manuscript has been accepted and only if approved by the journal Editor. To request such 
a change, the Editor must receive the following from the corresponding author: (a) the reason 
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they 
agree with the addition, removal or rearrangement. In the case of addition or removal of authors, 
this includes confirmation from the author being added or removed. 
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of 
authors after the manuscript has been accepted. While the Editor considers the request, publication 
of the manuscript will be suspended. If the manuscript has already been published in an online issue, 
any 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. 
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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 
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https://www.elsevier.com/authors/article-transfer-service
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• Articles are made available to subscribers as well as developing countries and patient groups through 
our universal access programs. 
• No open access publication fee payable by authors. 

• The Author is entitled to post the accepted manuscript in their institution's repository and make this 
public after an embargo period (known as green Open Access). The published journal article cannot be 
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer- 
reviewed research in journal publications. The embargo period for this journal can be found below. 
Gold open access 
• Articles are freely available to both subscribers and the wider public with permitted reuse. 

• A gold open access publication fee is payable by authors or on their behalf, e.g. by their research 
funder or institution. 

 

Regardless of how you choose to publish your article, the journal will apply the same peer review 
criteria and acceptance standards. 

 

For gold open access articles, permitted third party (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 lay- 
out that can be used by referees to evaluate your manuscript. It should contain high enough quality 
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at 
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded 
separately. 

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 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. 
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Contributions falling into the following categories will be considered for publication and are accepted 
on the understanding that they have not been published previously, nor are under consideration  
for publication in any other journal. This policy on redundant publication extends to overlapping or 
incremental submissions (salami publication) where data from essentially the same experiment is 
spread across numerous papers: the practice is discouraged, and such submissions are unlikely to 
be considered for publication. 

 

Papers – scientific reports within the scope of the journal. The length should not normally exceed 
4000 words with around six figures/tables (large data tables and multi-part figures are generally best 
placed in Supplementary Data). 
• Two-part submissions are discouraged. 

• Reports focused on development of methods (e.g. reliability, validity)in the absence of experimental 
application are not acceptable. 
• Reports on model development should address a specific question of clinical interest or report a 
novelty not yet understood. 
• Finite element simulations: The journal has strict requirements on model validation for finite 
element/numerical models – submissions involving such modelling must comply with those 
requirements (see Viceconti et al. Extracting clinical data from finite element simulations. Clin Biomech 
2005;20:451–454). Authors must confirm in their covering letter that their paper complies with the 
journal's requirements and for the benefit of the readers they may wish to cite Viceconti et al. 
• When reporting tests of implants/devices, a laboratory test in the absence of a clinical component is 
insufficient (i.e. experiments should involve human subjects, or involve specimens where the clinical 
state is replicated; experiments should seek to explain the cause of documented (not conjectured) 
implant failure) 
• Studies should have a clear clinical relevance, and subjects should match the purpose of the study, 
(e.g. young healthy volunteers are generally inappropriate for studies about clinical problems/injury 
mechanisms or about problems experienced by older people). 
• Single clinical case reports are usually considered to be unsuitable. 

 

Brief Reports – around 1500 words with few figures or tables. 
 

Review Papers – authoritative, comprehensive, and well-referenced reviews of a relevant subject 
(which are likely to be longer than research papers). 

 

Perspective Papers – typically in the range of 1000-3000 words. These manuscripts will explore 
important topics with clinical relevance which are typically under a scientific debate, considering the 
history and evolution of the specific sub-field or biomechanical problem, and allowing expression of the 
views or opinions of leaders in the field, relying on the body of evidence and published literature. Such 
articles will be submitted by invitation only, and will be invited by the Editor-in-Chief of the journal. 

 

Correspondence – letters relating to matters published in the journal are encouraged. 

 
Submissions are screened by an editorial panel; if considered suitable for the journal two or more 
peer reviewers will be allocated. With the exception of Review Papers, do not ask the Editor for a prior 
view on suitability. Only a proportion of scientifically robust papers can be accepted for publication, 
so authors should be aware that submissions requiring extensive revisions are unlikely to be offered 
the opportunity to revise and resubmit. In cases where the original reviewers disagree, the editor 
may opt to obtain further opinion. Appeals can only be considered where the authors can identify an 
irregularity in the review process; it is not acceptable simply to state that the reviewers’ concerns 
can be addressed. 

 

Please remember that reviewers work on a voluntary basis. The editorial office does everything it can 
to ensure a timely review process, which is driven by an electronic reminder process. Authors are 
respectfully requested to not send emails to the editorial office asking about the status of their paper. 
You will not be forgotten, and will be informed as soon as the process is complete. 

Submit your article 
Please submit your article via https://www.evise.com/profile/#/CLBI/login 

http://www.elsevier.com/
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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 sole right to decide whether or not the suggested reviewers 
are used. 

References 

There are no strict requirements on reference formatting at submission. References can be in any 
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/ 
book title, chapter title/article title, year of publication, volume number/book chapter and the article 
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by 
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing 
data will be highlighted at proof stage for the author to correct. 

Use of word processing software 

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

Article structure 
Subdivision - numbered sections 
Divide your article into clearly defined and numbered sections. Subsections should be numbered 

1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this 
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be 
given a brief heading. Each heading should appear on its own separate line. Provide line numbering 
for the convenience of reviewers. Avoid footnotes. 

Introduction 

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

Methods 

Provide sufficient detail to allow the work to be reproduced. Methods already published should be 
indicated by a reference: only relevant modifications should be described. 

Results 

Results should be clear and concise. 

Discussion 

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

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. 

Essential title page information 
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 
abbreviations and formulae where possible. 
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s) 
of each author and check that all names are accurately spelled. You can add your name between 
parentheses in your own script behind the English transliteration. Present the authors' affiliation 
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower- 
case superscript letter immediately after the author's name and in front of the appropriate address. 
Provide the full postal address of each affiliation, including the country name and, if available, the 
e-mail address of each author. 

https://www.elsevier.com/guidepublication
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• 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. 
• 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. 

• Word count.Give word counts both for the abstract and for the main text (excluding references 
and legends). 

Abstract 
A concise and factual abstract is required which must be in structured format. The following section 
headings (in italics) should each start a new line: Background, Methods, Findings, Interpretation. 
Please give an idea of the effect size of the results of hypothesis tests rather than simply quoting 
the statistical significance. The interpretation paragraph should explain how the findings add to 
understanding of the topic and outline the clinical implications. Only universally accepted and 
understood abbreviations are allowed in the Abstract (e.g. CT, MR). but no specialties or author- 
defined abbreviations (e.g. OA osteoarthritis; TKR total knee replacement etc). References are not 
permitted. The abstract should not exceed 250 words in total. 

Highlights 
During the submission process you will be asked to provide Highlights of your research. These are  
a collection of short bullet points that convey the rationale and core findings of the article. They 
need to be submitted in a separate file in the online submission system. Please use 'Highlights' in 
the file name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet 
point). Only universally accepted and understood abbreviations are allowed (e.g. CT, MR), but no 
specialty or author-defined abbreviations (e.g. OA osteoarthritis; TKR total knee replacement etc). 
See http://www.elsevier.com/highlights for examples of Highlights. 

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. 

Abbreviations 
Ensure all acronyms/abbreviations are defined at first use. The use of many abbreviations in the text 
makes reading difficult and tiring: keep to a minimum. For products ensure the source details are 
complete (company, city, country) (All US addresses must include USA). 

Acknowledgements 

Collate acknowledgements in a separate section at the end of the article before the references and do 
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those 
individuals who provided help during the research (e.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, yyyy]; 
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. 

http://www.elsevier.com/highlights
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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 
• 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. 
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 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 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. 

https://www.elsevier.com/artworkinstructions
https://www.elsevier.com/artworkinstructions
https://www.elsevier.com/artworkinstructions
http://webshop.elsevier.com/illustrationservices
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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 highly encouraged. 

 

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article. 
An example of a citation using DOI for an article not yet in an issue is: VanDecar 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. If you use reference management software, please ensure that 
you remove all field codes before submitting the electronic manuscript. More information on how to 
remove field codes. 

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 plug- 
ins for Microsoft Word or LibreOffice. 

http://citationstyles.org/
http://citationstyles.org/
http://www.mendeley.com/features/reference-manager
https://service.elsevier.com/app/answers/detail/a_id/26093
https://service.elsevier.com/app/answers/detail/a_id/26093
http://open.mendeley.com/use-citation-style/clinical-biomechanics
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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. 

http://www.issn.org/services/online-services/access-to-the-ltwa/
http://www.sciencedirect.com/
https://www.elsevier.com/artworkinstructions
https://www.elsevier.com/audioslides
https://www.elsevier.com/audioslides
https://www.elsevier.com/authors/author-services/data-visualization
https://www.elsevier.com/authors/journal-authors/research-data
https://www.elsevier.com/databaselinking
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For supported data repositories a repository banner will automatically appear next to your published 
article on ScienceDirect. 

 

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

Mendeley Data 

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and 
processed data, video, code, software, algorithms, protocols, and methods) associated with your 
manuscript in a free-to-use, open access repository. During the submission process, after uploading 
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley 
Data. The datasets will be listed and directly accessible to readers next to your published article online. 

 

For more information, visit the Mendeley Data for journals page. 

Data statement 

To foster transparency, we encourage you to state the availability of your data in your submission. 
This may be a requirement of your funding body or institution. If your data is unavailable to access 
or unsuitable to post, you will have the opportunity to indicate why during the submission process, 
for example by stating that the research data is confidential. The statement will appear with your 
published article on ScienceDirect. For more information, visit the Data Statement page. 

AFTER ACCEPTANCE 

Online proof correction 
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing 
annotation and correction of proofs online. The environment is similar to MS Word: in addition to 
editing text, you can also comment on figures/tables and answer questions from the Copy Editor. 
Web-based proofing provides a faster and less error-prone process by allowing you to directly type 
your corrections, eliminating the potential introduction of errors. 
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions 
for proofing will be given in the e-mail we send to authors, including alternative methods to the online 
version and PDF. 
We will do everything possible to get your article published quickly and accurately. Please use this 
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and 
figures. Significant changes to the article as accepted for publication will only be considered at this 
stage with permission from the Editor.  It is important to ensure that all corrections are sent back  
to us in one communication. Please check carefully before replying, as inclusion of any subsequent 
corrections cannot be guaranteed. Proofreading is solely your responsibility. 

Offprints 
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free 
access to the final published version of the article on ScienceDirect. The Share Link can be used for 
sharing the article via any communication channel, including email and social media. For an extra 
charge, paper offprints can be ordered via the offprint order form which is sent once the article is 
accepted for publication. Both corresponding and co-authors may order offprints at any time via 
Elsevier's Webshop. Corresponding authors who have published their article gold open access do 
not receive a Share Link as their final published version of the article is available open access on 
ScienceDirect and can be shared through the article DOI link. 

AUTHOR INQUIRIES 

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from 
Frequently Asked Questions to ways to get in touch. 
You can also check the status of your submitted article or find out when your accepted article will 
be published. 
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