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RESUMO

Introducédo: As doencas Musculoesqueléticas sdo a segunda causa de anos
vividos com incapacidade em todo o mundo, sendo a dor cervical, a 42 maior
contribuinte para a incapacidade global. A Mobilizacdo de tecidos moles
assistida por instrumentos (IASTM) é um tratamento usado para restricdo
miofascial e vem sendo proposto como uma alternativa para reducdo da dor,
incapacidade. Entretanto, h4 um numero reduzido de estudos controlados
randomizados (ECR). Objetivos: Comparar o efeito da mobilizacdo de tecidos
moles assistida por instrumentos (IASTM) na dor, incapacidade e ADM em
individuos com cervicalgia cronica inespecifica. Métodos: 23 participantes com
dor cervical cronica (DCC) recrutados participaram deste estudo. Os
participantes foram aleatoriamente alocados para receberem seis sessfes de
tratamento com IASTM ou Terapia de Liberagdo Miofascial (TLM).
Pesquisadores cegados para a alocagcdo avaliaram os participantes quanto a
intensidade de dor na cervical, incapacidade e ADM em dois momentos distintos:
pré-teste e uma semana apos o tratamento. A randomizacao foi realizada por um
pesquisador ndo envolvido na determinacao da elegibilidade, na avaliacao inicial
e na provisao de tratamento. A alocacéo oculta foi concedida usando envelopes
opacos lacrados numerados, sequenciados e ordenados. Resultados: Apoés
seis sessOes de tratamento ndo houve efeito da interacdo entre 0s grupos para
dor [F (1,21) = 0,110; p = 0,743], incapacidade [F (1,21) = 0,393; p = 0,538], mas
a interacdo (tempo) teve um efeito significativo dos grupos do pré ao pos-
tratamento e também o tamanho do efeito grande para as varivaveis: dor: [F
(1,21) = 90,505; p = 0,000], d = 4,15, incapacidade: [F (1,21) = 107,538; p =
0,000], d = 4.53, ADM (flexao) [F (1,21) = 36,135; p = 0,000], d = 2.62, (extensao)
[F(1,21) =11,673; p = 0,003], d = 1.49, (flexao lateral direita) [F (1,21) = 25,124;
p = 0,000], d = 2.18, (flexado lateral esquerda) [F (1,21) = 14,733; p = 0,001], d =
1.67, (rotacao direita) [F (1,21) = 4,350; p = 0,049], d = 0.91, (rotacdo esquerda)
[F (1,21) = 9,955; p=0,005], d = 1.37. Conclusé&o: Com base nos achados desse
estudo, é possivel concluir que a IASTM produziu efeitos clinicos positivos, mas
nao superiores a TLM. IASTM produz uma diminuigéo da dor local, incapacidade
e aumento da ADM de pacientes com dor cervical crénica. A IASTM pode ser
uma ferramenta terapéutica para auxiliar os clinicos no manejo da terapia
manual.

Palavras-chave: Dor Cervical, Manipulacdo Musculoesquelética, Tecido
Subcuténeo, Sindrome Dolorosa Miofascial, Liberacdo Miofascial, Mobilizacédo
de Tecidos Moles Assistida por Instrumentos.



ABSTRACT

Introduction: Musculoskeletal diseases are the second cause of years lived with
disability worldwide, with neck pain being the 4th largest contributor to global
disability. Instrument-assisted soft tissue mobilization (IASTM) is a treatment
used for myofascial restraint and has been proposed as an alternative for pain
reduction, disability. However, there are a small number of randomized controlled
trials (RCTs). Objectives: To compare the effect of instrument-assisted soft
tissue mobilization (IASTM) on pain, disability, and ROM in individuals with
nonspecific chronic neck pain. Methods: 23 participants with recruited chronic
neck pain (CNP) participated in this study. Participants were randomly allocated
to receive six IASTM or Myofascial Release Therapy (TLM) treatment sessions.
Researchers blinded to allocation assessed participants for neck pain intensity,
disability, and ROM at two different times: pretest and one week after treatment.
Randomization was performed by a researcher not involved in determining
eligibility, initial assessment and provision of treatment. The hidden allocation
was granted using numbered, sequenced and sorted sealed opaque envelopes.
Results: After six treatment sessions there was no effect of interaction between
groups for pain [F (1,21) = 0,110; p = 0.743], disability [F (1.21) = 0.393; p =
0.538], but the interaction (time) had a significant effect from the pre-
posttreatment groups and also the large effect size for the variables: pain: [F
(1.21) = 90.505; p = 0.000], d = 4.15, disability: [F (1.21) = 107.538; p = 0.000], d
= 4.53, ROM (flexion) [F (1.21) = 36.135; p = 0.000], d = 2.62, (extension) [F
(1.21) = 11.673; p = 0.003], d = 1.49, (right lateral flexion) [F (1.21) = 25.124; p =
0.000], d = 2.18, (left lateral flexion) [F (1.21) = 14.733; p = 0.001], d = 1.67, (right
rotation) [F (1.21) = 4.350; p = 0.049], d = 0.91, (left rotation) [F (1.21) = 9.955; p
= 0.005], d = 1.37. Conclusion: Based on the findings of this study, it can be
concluded that IASTM produced positive clinical effects, but not superior to TLM.
IASTM produces a decrease in local pain, disability, and increased ROM in
patients with CNP. IASTM can be a therapeutic tool to assist clinicians in the
management of manual therapy.

Key words: Neck Pain, Musculoskeletal Manipulations, Tissue Subcutaneous,
Myofascial Pain Syndrome, Myofascial Release, Instrument-Assisted Soft Tissue
Mobilization.
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1. INTRODUCAO

Doencgas musculoesqueléticas, definidas como doencgas que afetam
o sistema locomotor incluindo musculos, ossos, articulagbes, tendbes e
ligamentos, tém um impacto crescente em todo o mundo. Este impacto pode ser
mensuravel através de anos vividos com incapacidade. Segundo o Global
Burden of Disease, as doengas Musculoesqueléticas sdo a segunda causa de
anos vividos com incapacidade em todo o mundo (SEBBAG et al., 2019). Umas
das doencas mais prevalentes, dentro deste cenario, é a dor cervical, sendo a 42
maior contribuinte para a incapacidade global (HOY et al., 2014).

A dor cervical e o comprometimento dessa regido da coluna séo
comuns. Estima-se que 22% a 70% da populacdo mundial tera dor na regido
cervical em algum momento da vida (COTE; CASSIDY; CARROLL, 2000),
(LINTON e RYBERG, 2000). Quando relacionada a disfuncdo associa-se a
prevaléncia de um ano variando de 2% a 11% na populacédo em geral, e de 11%
a 14% em trabalhadores que relataram limitacdo em suas atividades por causa
da dor cervical (PETER et. al, 2017). No Brasil a prevaléncia de dor cervical é
estimada em 20% ao longo da vida (GENEBRA et. al, 2017), sendo essa, muito
relacionada com os dados socioecondmicos, como renda e educacgao (HOY et.
al, 2014).

Sanna Kaaria et al. (2012) conduziram um estudo onde analisaram
associacOes de fatores sociodemograficos, condi¢cbes de trabalho, estilo de vida
e dor prévia na coluna vertebral com dor cervical cronica (traducao de “Neck
Pain”). Preditores potencialmente modificaveis de dor cervical crénica entre
funcionérios: assédio moral no trabalho, problemas de sono e indice elevado de
massa corporal em mulheres e exaustao emocional relacionada ao trabalho em
homens. Em ambos os géneros, dor cervical aguda prévia e dor lombar crbnica
foram preditivos de dor cervical crbnica, assim como, idade avangada, ex-
tabagistas, alta demanda de trabalho e baixo apoio social (MCLEAN et al. 2010).

Devido a tendéncia de a dor no pescoco se tornar um problema
cronico, é importante identificar os fatores de risco para que possamos incentivar
a prevencao e o diagnostico precoce. Baseado nisto, uma revisao sistematica
investigou 10 estudos sobre fatores fisicos e psicossociais. Os autores

apontaram como maior fator de risco psicossocial o humor deprimido, alto
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conflito de papéis e percepcao de tensdo muscular. Mas o fator de risco mais
comumente relatado foi o trabalho em posturas inadequadas / sustentadas (KIM
et al., 2018).

Das definicbes sobre a dor cervical, a Associacado Internacional para
o Estudo da Dor (IASP) em sua classificacdo de dor cronica define dor espinhal
cervical como dor percebida em qualquer parte da regido posterior da coluna
cervical, da parte superior da linha nucal até o primeiro processo espinhoso
toracico, baseia-se de uma analise topografica dos sintomas e também sugere
qgue a dor cervical pode ser subdividida em dor na coluna cervical superior e dor
na coluna cervical inferior, acima ou abaixo de uma linha transversal imaginaria
através de C4. Para dores nos segmentos superiores da coluna cervical, a dor
geralmente pode ser encaminhada para a cabeca, enquanto que dos segmentos
cervicais inferiores, a dor pode ser referida a regido escapular, parede toracica
anterior, ombro ou membro superior. Eles também definem dor suboccipital
como a dor localizada entre a linha nucal superior e C2, uma area que parece
ser a fonte de dor de cabeca cervicogénica (MISAILIDOU, V. et al. 2010).

Outros autores como Guzman J. et al. (2008) conduziram uma forca-
tarefa sobre dor cervical e suas desordens associadas e descrevem dor no
pescoco como dor localizada na regido anatdbmica do pesco¢co com ou sem
irradiacdo para a cabeca, tronco e membros superiores. Define a regido posterior
do pescoco, da linha nucal superior a espinha da escapula e da regido lateral até
a borda superior da clavicula e o encaixe supraesternal. A definicdo IASP limita
0s sintomas de dor até a vértebra T1 e ndo incluem as varias regides que a dor
no pescoco pode ser referida (MISAILIDOU, V. et al. 2010). A dor no pescoco €
descrita como “um efeito desagradavel” de experiéncia sensorial e emocional
associada com real ou potencial “dano tecidual” na regido do pescoco, que
comega na linha superior da nuca e continua até o nivel da espinha da escapula.
A dor cervical inclui distarbio associado a chicotada cervicogénica, dor de cabeca
e radiculopatia cervical (BIER et al. 2018). Esta mesma diretriz de pratica clinica
classificou a dor cervical em 4 graus, sendo graus | e Il incluem subgrupos
especificos: dor cervical relacionado ao trauma (anteriormente conhecida como
distarbio associado ao chicote cervical (traducdo de “whiplash”) e dor cervical
relacionada ao trabalho. A primeira refere-se a dor cervical e disturbios

associados sem sinais ou sintomas sugestivos de patologia estrutural e nenhuma
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ou pequena interferéncia nas atividades da vida diaria, e a segunda sendo
nenhum sinal ou sintoma de patologia estrutural importante, mas grande
interferéncia das atividades do dia a dia.

Diretrizes de prética clinica, ddo aos clinicos, recomendacdes para
fornecerem as melhores praticas, no entanto essas recomendacdes sdo muitas
vezes contraditorias. Parikh P. et al. (2019) realizaram uma revisao sistematica
de Guias de Pratica Clinica para avaliar essas recomendacdes de manejo para
dor cervical (diagnoéstico, tratamento, prognostico e imaginologia). Foram
selecionados um total de 46 diretrizes, onde se verificou uma grande
heterogeneidade nas recomendacdes dentro de cada objetivo clinico.

Pacientes com dor cervical podem ter varias fontes simultaneas de
dor, de articulacdes, musculos e ligamentos (JENSEN; HARMS-RINGDAHL,
2007). No entanto, como a origem da dor especifica na coluna cervical as vezes
ndo pode ser identificada, os termos dor cervical inespecifica e dor miofascial
sao frequentemente usadas, embora estes diagnosticos sédo feitos para fins de
exclusdo e sdo baseados apenas em determinacdes clinicas. De fato, poucos
estudos que descrevem objetivos e métodos clinicamente aplicaveis para
identificar e classificar a dor miofascial (GERWIN, 2001).

Nos ultimos anos, varios estudos surgiram sobre sindrome de dor
miofascial (SDM) entre pacientes que sofrem de dor no pescoco (FERNANDEZ-
DE-LAS-PENAS e cols. 2006, 2007). Os tratamentos dos tecidos fasciais
tornaram-se cada vez mais populares nos distirbios musculoesqueléticos. Isso
pode ser devido a achados histolégicos recentes. A descoberta de células
contrateis, nervos livres e mecanorreceptores sugere que a fascia, em contraste
com suposicdes anteriores, desempenha um papel proprioceptivo e
mecanicamente ativo (BHATTACHARYA, V. et al. 2010; STECCO et. al, 2007;
YAHIA, L. et al. 1992). Varios terapeutas que abordam a fascia se orientam para
conceitos de cadeias miofasciais e tais abordagens originam-se da suposi¢ao de
gque o0s musculos do corpo humano ndo funcionam como unidades
independentes (BARKER P.J. e cols. 2004; NORTON-OLD K.J. et al. 2013;
STECCO A. et al. 2013).

A etiologia da dor miofascial ndo € certa. Alguns sugerem uma
origem central, outros periféricos. Ha sim evidéncia de sensibiliza¢do do sistema

nervoso central e de hiperalgesia e somacédo temporal da dor em uma area.
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Outra hipétese sugeriria um processamento facilitado de mensagens de dor no
sistema nervoso central, talvez manifestado pela reorganizacdo neural no
cérebro, tronco cerebral e medula espinhal (YOUNGER J.W.L. et al. 2010).

Uma revisao sistematica elaborada por Wilke J. et al. (2016) sugere
gue a maioria dos musculos esqueléticos do corpo humano estéo diretamente
ligados pelo tecido conjuntivo. O exame da relevancia funcional dessas cadeias
miofasciais é a tarefa mais urgente de pesquisas futuras. A transmissao de
tensdo ao longo dos meridianos abriria uma nova fronteira para o entendimento
da dor referida e forneceria uma justificativa para o desenvolvimento de
abordagens terapéuticas.

Alguns autores definem a fascia como um componente do tecido
mole de tecido conjuntivo que permeia o corpo humano (HUIJING e LANGEVIN,
2009), também podendo descrevé-la como um tecido fibroso colagenoso que faz
parte do sistema de transmissédo de tensdo em todo o corpo. A fascia € vista
como uma rede de tenséo interligada que se adapta de acordo com as tensdes
locais e suas demandas (SCHLEIP; JAGER; KLINGLER,2012). E sugestivo que
a alteracdo da flexibilidade fascial, medida através do deslocamento do tecido
fascial sobre os musculos cervicais, verficado por meio de imagens ecograficas,
poderia ser uma fonte de desalinhamento corporal, causando rigidez em
pacientes com dor cervical crénica (STECCO et. al, 2007). Estes apresentam
melhora da ADM cervical e dor quando sao utilizadas técnicas de mobilizac6es
miofasciais em comparacdo com massagem, eletroterapia e laser terapia nos
musculos Esternocleidomastdide e Escalenos principalmente a longo prazo,
assim como, alteragdes estruturais como o aumento da espessura da fascia
profunda do pescoco também reduzem com a aplicacdo de técnicas de
mobilizacdes fasciais (PIEHL-AULIN et. al, 1991 e SCOTT JE, HEATLEY F,
2002).

E relatado, como componente importante da matriz extracelular no
tecido fascial, o Acido Hialurénico (AH), que é produzido por células especiais
tipo macréfagos que se assemelham aos fibroblastos e estdo contidos na
superficie da fascia. A densidade do AH esta relacionada a espessura da fascia
(MATTEINI et. al, 2009). Um estudo mostrou que quando a concentracdo de
Acido Hialurdnico aumenta, as cadeias deste comecam a se emaranhar,

contribuindo para modificar a propriedade hidrodinamica da solu¢do gerando o
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aumento da viscoelasticidade (TADMOR; CHEN; ISRAELACHVILI, 2002). O
aumento dessa viscosidade pode explicar a diminuicdo do deslizamento entre as
camadas de fibras de colageno da fascia, sendo percebido por pacientes com
rigidez (TESARZ et. al, 2011). Um estudo baseado em um modelo matematico
tridimensional avaliou o fluxo de AH em torno ou dentro da fascia durante o
deslizamento constante (técnicas miofasciais), vibracdo perpendicular
(massagem com vibrador mecanico) e oscilacdo tangencial (manipulacéo
fascial). Os autores sugerem que o uso de um massageador mecanico pode
produzir um melhor deslizamento entre as diferentes estruturas anatdmicas do
que a terapia somente com as maos e também, que os terapeutas que usam
outras ferramentas mecéanicas, como os instrumentos de aco inoxidavel usados
com a técnica de Graston (IASTM), podem também indicar maiores beneficios
(ROMAN, M, 2013).

Pela relevancia dos transtornos miofasciais, notadamente gerados
por alteragdes mecénicas e neurofisiolégicas da fascia, ha a necessidade de se
agregar evidéncias sobre a tematica, sobretudo no que diz respeito a sua
abordagem terapéutica. Baseados nesses interesses, buscamos comparar duas
alternativas de tratamentos bastante empregadas na fisioterapia clinica atual e
no cenario da reabilitacdo musculoesquelética. Ambas sao distintas quanto a sua
aplicacao e modo de atuacéo.

Os métodos de intervencao escolhidos — (IASTM) (mobilizacdo de
tecidos moles assistida por instrumentos) e a terapia de liberagdo miofascial
(TLM) (myofascial release therapy), originaram-se pela motivacdo do autor da
dissertacdo em adquirir 0 conhecimento de novas evidéncias cientificas com
relacdo aos efeitos que essas técnicas trariam para individuos com dor cervical
cronica, apreciada através da analise da percepcédo da dor, incapacidade e
mobilidade.

Com as conclusdes baseada nos resultados do nosso estudo,
pretendemos contribuir com informac6es sobre os efeitos clinicos do tratamento
proposto, bem como auxiliar nas intervencgdes fisioterapéuticas relacionada ao

tema.
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2. REVISAO DE LITERATURA — CONTEXTUALIZACAO

2.1 CONCEITOS BASICOS SOBRE MIOFASCIA

Estudos anatébmicos macroscépicos da fascia demonstram uma
série de caracteristicas baseadas na localizacdo, densidade, direcéo e relacéo
da fascia com as estruturas circundantes (STECCO, C. 2008; STECCO, C.
2007). O Comité Federativo Internacional de Terminologia Anatémica (FICAT)
descreve as seguintes fascias:

a) em relacdo as regides do corpo:

- Fascia cabeca e pescoco, fascia do tronco e fascia dos
membros,

b) em relacdo as estruturas vizinhas:

- Fascia subcuténea, fascia dos musculos, fascia visceral, fascia
parietal, e fascia extra-0ssea, que representa qualquer outra
fascia que fica dentro da fascia parietal e fora da fascia visceral
(KUMKA, M; BONAR, J. 2012).

Os tecidos conjuntivos fasciais consistem basicamente em dois
componentes: células mais a matriz extracelular (ver Figura 1). Ao contrario da
maioria dos outros tecidos, as células ocupam uma parte muito pequena do
volume total (geralmente menos de 5%). A maioria das células séo fibroblastos,
que funcionam como trabalhadores de construcdo e manutencdo da matriz
circundante. A matriz consiste novamente em duas partes: substancia
fundamental e fibras. A substancia fundamental consiste principalmente de agua,
gue é ligada por proteoglicanos. A maioria das fibras sao fibras de colageno, com
excecao de poucas fibras de elastina. Um equivoco comum é que, as vezes, a
substancia fundamental e a matriz sdo tomadas como sin6nimos. No entanto, a
rede de fibras de colageno € um elemento importante da matriz (SCHLEIP, R.
2015).
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Figura 1. Componentes da fascia: os constituintes basicos sao células (principalmente
fibroblastos) e matriz extracelular (MEC), sendo que a Ultima consiste em fibras mais a
substancia fundamental aquosa.

Fascia Cells

Extracellular matrix
L (ECM)

Nerves and vessels

Fibres
Mostly collagen,
Ground- some elastin

substance

FONTE: fascialnet.com

2.1.1 Anatomia da Fascia

A principal caracteristica da fascia, a continuidade, ajuda a explicar
conceitos como transmissao da forga miofascial (STECCO et al. 2009). Estudos
descrevem caracteristicas biomecéanicas de transmisséo de forga extramuscular
e intramuscular em amostras de ratos, os tecidos conjuntivos circundantes sédo
vistos como influenciando a forca potencial e conectam grupos musculares
(HUIJING P e BAAN G. 2001; HUIJING et al. 2007). Posteriormente, foi revelado
através da disseccdo cuidadosa de que a fascia geralmente ocorre como um
sistema ondulado em camadas de diferentes tipos de tecidos conectivos
(BENETAZZO L et al. 2011; HEDLEY G. 2008; STECCO C et al. 2009). Modelos
tridimensionais das fascias crural e toracolombar demonstram que as fascias sado
formadas por trés subcamadas de tecido conjuntivo com diferentes densidades
e orientagdes (BENETAZZO L et al. 2011; STECCO C et al. 2009). Cada
subcamada as fibras de colageno sdo paralelas entre si, enquanto as
orientacdes entre as fibras das camadas adjacentes mudam, formando um
angulo de aproximadamente 70-80 graus uma com a outra. ISso permite que

folhas fasciais mais densas deslizem livremente sobre as camadas subjacentes,
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sem friccdo significativa, e aumenta a capacidade da fascia de assumir a tenséo
em praticamente todas as direcées (BENETAZZO L et al. 2011).

Para o termo fascia profunda, qualquer bainha fibrosa densa que
interpenetra e envolve os musculos, 0ssos, nervos, e vasos sanguineos do
corpo, ligando todas essas estruturas juntos em uma massa compacta e firme.
Sobre o0ssos, é chamada periosteo, em torno dos tenddes, forma o paratendao,
ao redor vasos e nervos, forma a bainha neurovascular. Entdo, podemos
considerar o paratenddo, a bainha neurovascular e o periésteo como
especializacdo da fascia profunda, ndo s6 porque eles estdo em continuidade,
mas também porque eles tém as mesmas caracteristicas histoldgicas. Podemos
distinguir dois tipos principais de fascias musculares, no entanto, de acordo com
Sua espessura e seus relacionamentos com os musculos subjacentes: as fascias

aponeuroticas e as fascias epimisiais (STECCO et al. 2013).

2.1.2 Inervacgao

Procedimentos especiais de coloracdo e microscopia eletronica
demonstram que a fascia é povoada por fibras nervosas sensoriais, sugerindo
que ela contribui para a propriocepcdo e nocicepcdo, e pode responder a
pressdo manual, temperatura e vibracao (YAHIA et al. 1992; STECCO C. 2007;
TESARZ J, 2011, LANGEVIN H, 2011). Conexdes fasciais em diferentes
unidades motoras e diferentes sinergistas funcionais podem fornecer uma
explicacéo alternativa para distribuicbes de dores referidas, que muitas vezes
nao seguem nem as vias nervosas nem a morfologia de um anico masculo (HAN
D, 2009). Muitas terminacbes encapsuladas encontradas na féascia séo
mecanorreceptores que respondem a pressdao mecanica ou deformacao, e
incluem receptores de Golgi, corpusculos de Pacini e corpusculos de Ruffini
(YAHIA et al. 1992; STECCO C. 2007; SCHLEIP R, 2003).

Fede, C. et al (2016) demonstraram pela primeira vez a presenca de
receptores endocanabindides em fibroblastos fasciais. A presenca de receptores
CB1 (cannabinoid receptor 1) e CB2 (cannabinoid receptor 2) em fibroblastos
fasciais sugerem seu possivel papel na modulacdo da dor fascial. A dor fascial
geralmente estd relacionada a uma inflamacéo fascial e/ou fibrose fascial, e

ambas podem ser relacionadas a uma alteragdo do sistema endocanabindide.
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De fato, a ativacdo de receptores CB1 e CB2 é capaz de suprimir citocinas proé-
inflamatdrias, tais como IL-1 beta e TNF-alfa e aumentar citocinas anti-
inflamatdrias, e fornecer uma atividade anti-fibrotica.

Diferentes técnicas de mobilizacao de tecidos moles podem estimular os
receptores acima: as manipulacdes axiais de alta velocidade e as técnicas
vibratérias provavelmente estimulam os receptores de Paccini, enquanto
técnicas de tecidos moles lentas e profundas provavelmente atingem Ruffini
(KUMKA, M; BONAR J, 2012). Saber o que o0s receptores sdo mais
significativamente concentrados em um tecido alvo particular pode ajudar um
praticante manual a escolher o método de estimulo (por exemplo, pressao
profunda, estiramento, tenséo ou vibracéo) (SCHLEIP R, 2003). Entendendo que
certos tipos de fascias sdo mais densamente povoados com certos receptores
podem ajudar na compreenséao geral do corpo e criar abordagens mais eficazes
para tratamentos manuais.

A presenca de rigidez tem sido apontada por alguns autores com
relacdo a espessura e mobilidade da fascia. Stecco et al. (2014) documentaram
gue existe uma correlacdo entre a diminuicdo na amplitude de movimento da
coluna cervical e 0 aumento da espessura da fascia profunda do pescoco apés
analise de ultrassonografia dos musculos Escaleno Médio e
Esternocleidomastéide em individuos com dor cervical crénica. Outros autores
encontraram correlacdes significativas em individuos do sexo masculino com dor
lombar crénica entre a tensdo de cisalhamento da fascia toracolombar e as
seguintes variaveis: espessura do tecido conjuntivo perimuscular,
ecogenicidade, variavel de amplitude de movimento (ADM) da flexdo e extensao
do tronco, demonstrando que 20% dos individuos com dor lombar crénica
apresentam diminuicdo da mobilidade da fascia quando comparados com
individuos sem dor (LANGEVIN et. al, 2011).

2.2 TECNICAS DE TECIDOS MOLES

221 Terapia de Liberacdo Miofascial

A Terapia de Liberacdo Miofascial (TLM) é uma forma de terapia manual

gue envolve a aplicacdo de um alongamento de longa duracéo e baixa carga ao
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complexo miofascial, destinado a restaurar o comprimento ideal, diminuir a dor
e melhorar a funcdo (AJIMSHA M; et al. 2015). Acredita-se que pelo
alongamento restrito da fascia, a TLM é capaz de normalizar o comprimento e
as propriedades de deslizamento dos tecidos miofasciais liberando também a
pressdo das estruturas a sensibilidade a dor, e assim, restaurar a mobilidade das
articulagbes (KATRI, L et al, 2018).

Figura 2. Aplicacdo da TLM sobre as fibras do musculo Escaleno Médio. Polegar
direito colocado posteriormente ao musculo Esternocleidomastéide (fibras claviculares)
e mao esquerda posicionada na base do Occipital.

FONTE: arquivo pessoal do autor (2016)

Diversas alternativas de tratamento tém sido propostas para o0 manejo das
disfuncdes faciais. Nos ultimos anos, o crescente interesse no sistema miofascial
gerou um aumento nos estudos sobre a eficacia da terapia de liberacéo
miofascial (TLM) para reduzir a dor e corrigir postura (PICELLI, A. et al. 2011).
Revisbes sistematicas tém mostrado resultados variaveis em condi¢cdes
musculoesqueléticas, e também com relagcdo a variabilidade da qualidade
metodoldgica dos estudos, porém os autores referem que a TLM esta emergindo
como uma estratégia com uma base soélida de evidéncias e um tremendo
potencial (KATRI, L et al, 2018; AJIMSHA M; AL-MUDAHKA NR, AL-MADZHAR
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JA, 2015; MCKENNEY, K, 2013). Um estudo mostrou que a TLM reduziu 20% a
mais a dor e limiar de dor a pressdo nos musculos trapézio e esplénios, em
individuos com dor cervical quando comparados a um programa multimodal de
Fisioterapia (ultrassom, TENS e massagem) (HUGUET, R, 2018). Da mesma
forma, a liberacdo obtida por TLM nas estruturas miofasciais superficiais e
profundas do pescoco permite um melhor movimento dos 6rgéos relacionados a
essas estruturas. Cerca de 23,33% dos individuos com dor cervical tiveram uma
mudanca "radical” no movimento de deslizamento da fascia, enquanto que
nenhuma mudanca foi encontrada no grupo Controle (TOZZI, P; BONGIORNO,
D; VITTURINI, C, 2011). A mobilizacao de tecidos moles pode trazer beneficios
para estruturas adjacentes. Kim J. e Lee J. (2018) conduziram um estudo
verificando os efeitos da mobilizacdo de tecidos moles nos musculos
Suboccipitais e Esternocleidomastéide (ECM) sobre a rigidez muscular e limiar
de dor a pressdo nos musculos Trapézio Superior e Esternocleidomastoide. Os
autores sugerem que, para reduzir a dor no musculo Trapézio Superior, a
intervencao nao deve ser aplicada apenas diretamente ao musculo, mas também
deve ser aplicado a TLM ao muasculo ECM inervado pelo mesmo nervo,
mostrando os efeitos das técnicas fasciais também nas estruturas adjacentes.

Do ponto de vista sisttmico, a TLM nao tem apenas uma resposta
neuroldgica local, mas as respostas podem ser desencadeadas por reflexos
autonémicos (CATHCART, E et al 2019). Quando estimulados, os corpusculos
de Ruffini (nervos mecanossensiveis) tém sido associados a diminuicdo da
inatividade do sistema nervoso autdnomo (SNA), uma vez que a fascia possui
alta densidade de terminacdes nervosas livres que pertencem ao sistema
nervoso simpatico (SCHLEIP R, 2003).

2.2.1 IASTM (mobilizacdo de tecidos moles assistida por

instrumentos)

A mobilizacéo de tecidos moles assistida por instrumentos (IASTM) é um
tratamento utilizado mundialmente para restricdo miofascial com base no
raciocinio introduzido por James Cyriax (BAKER et. al, 2015), (BAKER et. al,
2013) . Ao contrario da Abordagem Cyriax utilizando friccdo cruzada digital, o
IASTM ¢é aplicado usando instrumentos sobre a pele em angulos de 30° e 60°
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para detectar irregularidades nos tecidos moles através da ondulacdo das
ferramentas (HOWITT et al., 2006; SEVIER et. al, 1995) que s&o especialmente
projetadas para fornecer um efeito mobilizador sobre tecido mole (tecido
cicatricial, adesdo miofascial), assim promovendo melhora da sensacao de dor
e da amplitude de movimento (ADM) (BAKER et. al, 2013). Existem varias
abordagens diferentes para o IASTM, cada uma das quais fornecem suas
proprias ferramentas, certificacdo ou programas de treinamento, como a técnica
Graston®, Técnica Gavilan®, Hawk Grips®, Functional and Kinetic Treatment
and Rehab (FKTR)®, Adhesion Breakers® e Fascial Abrasion Technique®
(SCOTT et.al, 2016). O uso dos instrumentos, em oposicdo as maos do
Fisioterapeuta, € indicado para proporcionar uma vantagem mecanica ao clinico
permitindo uma penetracdo mais profunda e possivelmente aumentando a
especificidade da aplicacdo do tratamento (PAPA, 2012), enquanto promove a
reducdo do estresse manual ao terapeuta imposto pelos tratamentos manuais
(SEVIER e STEGINK-JANSEN, 2015), (STRUNK; PFEFER; DUBE, 2014).

Figura 3. Aplicagdo da IASTM sobre as fibras dos muasculos Trapézio Superior e Escaleno

Médio. A esquerda a técnica de Fanning e a direita a técnica de Varredura.

FONTE: arquivo pessoal do autor (2017)

Alguns estudos mostram resultados com IASTM na ADM e funcionalidade
em patologias musculosesqueléticas cronicas (SCHAEFER J; SANDREY M,
2012), (BURKE et. al, 2007) e (BLANCHETTE, M; NORMAND M, 2011). IASTM
tem sido proposto para aumentar a proliferacdo de fibroblastos da matriz
extracelular, melhorar o transporte de ions e diminuir as aderéncias da matriz
(HOWITT et al.,, 2006; GEHLSEN et al., 1999; LOGHMANI M, WARDEN S,
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2009). Assim, o IASTM tem sido sugerido como uma intervencdo para
patologias, como fibrose crbnica, epicondilite lateral, sindrome do tunel do carpo,
dedo em gatilho, fascite plantar e pontos-gatilhos miofasciais (PGM) na coluna
cervical (HOWITT et al.,, 2006; SEVIER et al., 1995; MELHAM et al., 1998;
GULICK, D, 2014; GULICK, D, 2017).

Podemos observar os efeitos da IASTM sobre a dor em diferentes
condig@es clinicas. Um estudo identificou efeitos importantes sobre o limiar de
dor & pressdo (PPT) (traducdo de pain pressure threshold) dos musculos
isquiostibiais apds protocolo de IASTM em comparacdo com técnicas como FNP
e contracao-relaxamento (KIM, D. et al. 2018). Outros autores conduziram um
ensaio clinico randomizado sobre o efeito da IASTM sobre a dor e PPT em
jogadores amadores de futebol com PGM ativos nos musculos Quadrado
Lombar e Glateo Maximo. Eles observaram uma reducao significativa na dor e
aumento no PPT apos trés sessdes com IASTM em comparagdo a pressao
iIsquémica e ventosaterapia (FOUSEKIS K, 2016). Lee et al. (2016) relataram
que guando a IASTM foi aplicada por 4 semanas em 30 pacientes com dor
lombar crénica, a dor diminuiu significativamente. Outros autores também
demonstraram que a aplicacéo de oito sessdes de tratamento da IASTM durante
4 semanas em pacientes com polegar em gatilho foi Gtil na reducéo da dor
(HOWITT S et al. 2006).

Em individuos com dor cervical crénica, poucos estudos foram
conduzidos. Braun, M. et al (2011) realizaram um ensaio clinico randomizado e
utilizaram Gua Sha como tratamento em comparacdo com uma terapia de
controle térmico ap6s 1 semana de follow-up. Um Unico tratamento de Gua sha
diminuiu significativamente a intensidade da dor e melhorou a incapacidade em
pacientes com dor cervical cronica, em comparacado com pacientes que recebem
a terapia termal. Outro estudo também observou diminuicdo da intensidade da
dor e aumento do PPT em pacientes com dor cervical crénica apds o uso do Gua
Sha (LAUCHE, R. 2012). Gua Sha tém sido citado como uma técnica de IASTM,
mesmo tendo aplicacdes diferentes (CHEATHAM, S, 2016). Gulick, D (2017)
tambeém verificou o efeito sobre o PPT da IASTM sobre PGM no musculo trapézio
superior apos 6 sessdes em 3 semanas, identificando um aumento significativo

no PPT apos o tratamento em comparag&o ao grupo controle.
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Observamos efeitos importantes da IASTM sobre a ADM e alguns estudos
sugerem isso (BAKER et al.,, 2013; Kim et al.,, 2014; Laudner et al., 2014,
HUSSEY, M et al. 2018; ROWLETT, C et al. 2019; IKEDA, N et al. 2019). Um
estudo mostrou que a intervencdo com IASTM induziu aumentos agudos
estatisticamente significantes e praticamente relevantes na ADM de joelho e
quadril que ainda estavam presentes 24 horas apds a aplicacdo. Os autores
descrevem um aumento duas vezes maior quando comparados com auto-
liberacdo miofascial (Foam Roller) (MARKOVIC, G 2015). Merkle et al. (2016)
indicaram que a aplicacdo de duas sessdes da IASTM por semana, durante 3
semanas, em jogadores de beisebol colegiais saudaveis, melhorou
significativamente a ADM dos isquiotibiais, enquanto Heinecke et al. (2014)
mencionaram que a aplicacdo de duas sessdes do IASTM por semana, durante
4 semanas, na area do ombro de jogadores de beisebol e voleibol colegiais, foi
atil na prevencdo de uma perda de ADM. Uma Unica sessdo da IASTM ou
alongamento nos musculos Gastrocnémios e Sé6leo aumentou a ADM de
dorsiflexdo do tornozelo em sessenta participantes saudaveis. Tanto o IASTM
como o alongamento parecem ter um efeito maior sobre a flexibilidade do
musculo Soleo (ROWLETT, C et al. 2019). Gamboa, A (2019) também
encontraram diminuicdo do angulo do tornozelo no grupo experimental
mostrando que o IASTM aumentou a ADM, permitindo maior flexdo dorsal
durante a parte mais profunda do agachamento com maiores ganhos na ADM
encontrada ao longo do tempo durante o periodo de manutencéo.

Embora observamos um crescente aumento de pesquisas nessa area,
ainda precisamos avancar no que diz respeito a qualidade metodologica dos
estudos na area da IASTM. As 3 ultimas revisGes sisteméaticas sobre o tema séo
divergentes com relacdo aos seus resultados em condi¢des
musculoesqueléticas. Lambert, M (2017) recomendam a utilizacdo da IASTM
como sendo uma intervencao e tratamento eficazes para reduzir a dor e melhorar
a funcdo em um periodo menor de trés meses. Ja Cheatham, S et al. (2016) e
Nazari, G et al. (2019) apontam que as evidéncias atuais hdo suportam o uso do
IASTM para melhorar a dor, a fung&o ou a amplitude de movimento. Esse ultimo
estudo mostra que todas as pesquisas incluidas na revisdo eram de baixa
qualidade metodoldgica, deixando uma lacuna para novas evidéncias (NAZARI,
G etal. 2019).
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3 OBJETIVOS

3.1 OBJETIVO GERAL

Verificar e comparar o efeito da mobilizacdo de tecidos moles assistida
por instrumentos (IASTM) na dor, incapacidade e ADM em individuos com

cervicalgia crnica inespecifica.

3.2 OBJETIVOS ESPECIFICOS

- Descrever a caracterizagdo de individuos com cervicalgia cronica inespecifica.
- Descrever e comparar em ambos 0S grupos, 0S momentos pré-intervencéo,
pos-intervencdo num periodo de 3 semanas de acompanhamento, a intensidade
de dor cervical utilizando a escala numérica de dor (END); a autopercepc¢ao de
incapacidade utilizando o Neck Disability Index (NDI); as amplitudes de
movimento (ADM) da coluna cervical — flexao, extensao, rotagdes e inclinagoes

direita e esquerda através de um fleximetro pendular.
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ABSTRACT

Introduction: Musculoskeletal diseases are the second cause of years lived with
disability worldwide, with neck pain being the 4th largest contributor to global
disability. Instrument-assisted soft tissue mobilization (IASTM) is a treatment
used for myofascial restraint and has been proposed as an alternative for pain
reduction, disability. However, there are a small number of randomized controlled
trials (RCTs). Objectives: To compare the effect of instrument-assisted soft
tissue mobilization (IASTM) on pain, disability, and ROM in individuals with
nonspecific chronic neck pain. Methods: 23 participants with recruited chronic
neck pain (CNP) participated in this study. Participants were randomly allocated
to receive six IASTM or Myofascial Release Therapy (TLM) treatment sessions.
Researchers blinded to allocation assessed participants for neck pain intensity,
disability, and ROM at two different times: pretest and one week after treatment.
Randomization was performed by a researcher not involved in determining
eligibility, initial assessment and provision of treatment. The hidden allocation
was granted using numbered, sequenced and sorted sealed opaque envelopes.
Results: After six treatment sessions there was no effect of interaction between
groups for pain [F (1,21) = 0,110; p = 0.743], disability [F (1.21) = 0.393; p =
0.538], but the interaction (time) had a significant effect from the pre-
posttreatment groups and also the large effect size for the variables: pain: [F
(1.21) = 90.505; p = 0.000], d = 4.15, disability: [F (1.21) = 107.538; p = 0.000], d
= 4.53, ROM (flexion) [F (1.21) = 36.135; p = 0.000], d = 2.62, (extension) [F
(1.21) = 11.673; p = 0.003], d = 1.49, (right lateral flexion) [F (1.21) = 25.124; p =
0.000], d = 2.18, (left lateral flexion) [F (1.21) = 14.733; p = 0.001], d = 1.67, (right
rotation) [F (1.21) = 4.350; p = 0.049], d = 0.91, (left rotation) [F (1.21) = 9.955; p
= 0.005], d = 1.37. Conclusion: Based on the findings of this study, it can be
concluded that IASTM produced positive clinical effects, but not superior to TLM.
IASTM produces a decrease in local pain, disability, and increased ROM in
patients with CNP. IASTM can be a therapeutic tool to assist clinicians in the
management of manual therapy.

Key words: Neck Pain, Musculoskeletal Manipulations, Tissue, Subcutaneous,
Myofascial Pain Syndrome, Myofascial Release, Instrument-Assisted Soft Tissue
Mobilization.
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INTRODUCTION

Musculoskeletal diseases are the second cause of years experiencing
some kind of disability worldwide (Sebbag et al., 2019). Within this scenario, the
cervical pain is one of the most prevalent diseases; reaching the status of fourth
largest contributor to global disability (Hoy et al., 2014). In recent years, there
have been several studies on Myofascial pain syndrome (MPS) among patients
suffering from neck pain (Fernandez-de-Las-Penas and cols., 2006, 2007).

The treatments of fascial tissues have become increasingly popular in
musculoskeletal disorders, which may be due to recent histological findings. The
discovery of contractile cells, free nerve endings and mechanoreceptors suggest
that fascia, in contrast to previous assumptions, plays a proprioceptive and
mechanically active role (Bhattacharya et al.,2010; Stecco et al., 2007; Yahia et
al., 1992).

A lot of the encapsulated terminations found in fascia are
mechanoreceptors that respond to mechanical pressure or deformation, and
include Golgi tendon organs, Pacinian corpuscles and Ruffini corpuscles (Yahia
et al., 1992; Stecco 2007; Schleip 2003). Fede et al (2016) demonstrated, for the
first time, the presence of cannabinoid receptors in fascial fibroblasts. The
presence of receptors in fascial fibroblasts suggests its possible role in the
modulation of fascial pain. Different tissue manipulation techniques can stimulate
the aforementioned receptors: high-speed spinal manipulation and vibratory
techniques are likely to stimulate Pacinian corpuscles, whereas slow-deep soft
tissues techniques are likely to reach Ruffini (Kumka and Bonar, 2012).

Instrument Assisted Soft Tissue Mobilization (IASTM) is a treatment used
worldwide for myofascial restriction based on the line of reasoning introduced by
James Cyriax (Baker et. al, 2015). IASTM is applied using instruments on skin at
30° and 60° angles in order to detect irregularities on soft tissues (Howitt et al.,
2006; Sevier et al., 1995). There are several different approaches for IASTM,
each of which provides its own tools, certifications or training programs (Scott et
al., 2016). It's possible to observe the effects of IASTM on pain in different clinical
conditions. Lee et al. (2016) reported that when IASTM was applied on 30
patients with chronic low back pain for 4 weeks, the pain significantly decreased.
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Few studies have been conducted on individuals with chronic neck pain.
Braun, M. et al (2011) performed a randomized controlled trial using Gua Sha as
treatment in comparison to a thermal therapy after 1 week of follow-up. A single
Gua Sha treatment significantly decreased the intensity of pain and improved the
disability of patients with chronic neck pain. Another study also observed
decreased pain intensity and increased PPT on patients with chronic neck pain
after using Gua Sha (Lauche, 2012). Gulick, (2017) also verified the effect on
PPT of IASTM on MTP in the upper trapezius after 6 sessions in 3 weeks. The
author identified a significant increase in PPT after the treatment compared to the
clinical control group.

As far as is known, no randomized controlled trial (RCT) has compared the
hypoalgesic effects of IASTM on neck muscles and its impact on disability and
mobility; therefore, this study aims to evaluate the effects of IASTM on pain,

disability and ROM of individuals with nonspecific chronic neck pain.

METHODS

The study was a single-blind randomised controlled trial, which was
prospectively registered with in the International Clinical Trials Registry
(ClinicalTrials.gov Identifier: NCT03563079) and received approval from the
Ethics and Research Committee of the Federal University of Health Sciences of
Porto Alegre (registration number: 2.547.877 - 18/03/2018).

Participants

Participants were recruited from the general public, using electronic
announcements, flyers, and Facebook advertising. A randomized single-blind
clinical trial was carried out with participation of 23 volunteers (mean age 39 +
12.4 years; 95.6% women). Inclusion criteria were: Individuals of both sexes,
aged between 18 and 60 years, who present as main complaint chronic neck
pain, manifested for at least twelve weeks, without irradiation to the upper limbs
distally to the shoulders, that present scores in the NPRS (numerical pain rating
scale) above 3, NDI (neck disability index) above 30% and Spurling test negative
(specificity, 98.53%) (Juyeon et.al, 2017).
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Exclusion criteria were: some severe clinical condition (such as fracture,
neoplasia or systemic diseases); history of previous surgery in the cervical or
thoracic spine; injury due to whiplash trauma in the six months prior to evaluation;
diagnosis of cervical stenosis; diagnosis of myelopathy; pregnancy; signs and
symptoms of moderate to severe temporomandibular dysfunction, hematoma in
the cervical region, burn scars in the cervical region, severe osteoporosis, open
lesions or recent ruptures in the cervical region, generalized infections,
coagulation disorders, acute inflammatory conditions or fever. Also excluded are
patients who have undergone physical therapy or massage up to one month prior
to the evaluation. Participants were asked not to take pain-relieving medications.

Stratified randomization in blocks was created to generate balanced
groups. Randomization was be performed by a researcher not involved in
eligibility determination, baseline assessment and treatment provision. The
procedure was adopt with blocks of four and six. Allocation was be stratified by
baseline pain intensity in two strata (stratum 1: pain ranging from three to six;
stratum 2: pain ranging seven to ten). Concealed allocation was be granted by
using numbered, sequentially ordered, sealed opaque envelopes. Both
randomization and allocation concealment was follow the procedures described
by Doig et al. (2005). Data collection was conducted by a physical therapist who
was blinded as to which participants received IASTM or a MRT intervention. After
the pretests, 23 participants with NP were randomly allocated to either the IASTM
group (n = 13) or the MRT group (n = 10).

Sample Size Determination

The sample size was calculated using MedCalc® 16.4 program, the
minimum sample size was calculated by comparing means to allow the detection
of differences between two groups submitted to different treatments with a power
of 80% and an alpha error of 5%. Using data provided by Huguet, et. al, (2017)
for a difference between two groups of 20% and a standard deviation of 0.10 in
each group, requiring 20 patients per group, totaling 40 individuals. Allowing a
15% dropout rate, we plan to recruit at least 46 patients.



41

Outcomes Measures

Assessments at baseline and after intervention were performed by a blind
physiotherapist. Socio-demographic data on age, sex, schooling, income,
physical activity, self-perception of pain, disability and range of motion were
collected in the initial interview. The evaluation was performed before the
intervention and 1 week after the end of treatment.

Pain

The primary outcome was the intensity of self-perceived neck pain at rest,
verified by a numerical pain rating scale (NPRS) which consists of an 11- point
numerical scale (0-10). Test-retest reliability proved to be good (ICC= .76, 95%
Cl .51-.87) and minimum clinically important difference (MCID) was 2.3 points
(Cleland, J.A. et al. 2008 and Olsen, M. F., 2018).

NDI

Another primary outcome was the percentage of the Neck Disability Index,
which consists of 10 items -7 related to activities of daily living, 2 related to pain,
and 1 related to concentration. Each item is scored from 0 to 5, and the total score
is expressed as a percentage (total possible score, 100%), with higher scores
corresponding to greater disability. Thresholds for the (MCID) for the NDI were
19-percentage points. Test-retest reliability proved to be good (ICC=.83, 95% ClI,
.75-.90) (Cleland, J.A. et al. 2008).

Cervical Range of Motion (CROM)

The secondary outcome was evaluated by a Sanny brand pendulum
fleximeter. A systematic review has shown that the fleximeter is one of the most
widely used tools for measuring cervical ROM (Snodgrass et al, 2014). Test-
retest reliability proved to be good (ICC=0,89-0,98).
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Interventions

All patients received six treatments according to the designated group. The
sessions were held twice a week at least two days apart (Gulick, 2014). Patients
were also advised not to use analgesics, muscle relaxants or anti-inflammatory
drugs during the study period.

IASTM Group: The treatment was performed using steel IASTM pieces in
the cervical spine, bilaterally, in the following muscles: upper trapezius,
splenums, middle scalene and sternocleidomastoid (SCM). An established time
of 3 minutes was used in each region or if the patient presented with a patch. The
instrument was used at a 45° angle. As it was observed, through the instrument,
regions of greater adhesion, the researcher would use most of this time to release
this condition.

The researcher initially positioned himself behind the patient and was
seated, where mobilizations (sweeping) were performed in the Upper Trapezius
muscle region. Subsequently, mobilizations were performed for the
sternocleidomastoid muscle with the patient in a dorsal decubitus. Afterwards,
the mobilizations were performed for the middle scalene muscle with the patient
in lateral decubitus, and finally, with the patient in the ventral decubitus position,
the mobilizations of the splenius muscles.

MRT group: Like the seated patient, the release of the upper trapezius
muscle was performed by starting with slips using a roller with the back of the
fingers (Trapezius Roll) and ending with the myofascial pompage of the trapezius
(Trapezius Opening) with the patient in the supine position. Later the
sternocleidomastoid muscles were released using a roller with the dorsum of the
fingers (proximal interphalangeal joints) and myofascial pompage, respectively,
bilaterally. Shortly thereafter, techniques were performed for the middle scalene
muscles with the patient in the supine position, with sliding with the index, middle
and ring fingers, finishing with myofascial pompage, tilting the head to the
opposite side. Finally, techniques for the splenius muscles were made with slips
with the index and middle fingers, ending with the posterior cervicothoracic
release with the patient also in the supine position. The same time of 3 min was
used for the treatment in each region bilaterally. Myofascial release techniques
were used according to (Earls, J., Myers, T., 2010).
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Statistical analyses

Descriptive statistics were calculated for patient demographics data. All
calculations are performed after checking the underlying assumptions for
parametric or nonparametric testing. Statistically significant differences between
NPRS, NDI e CROM measurements, as well as the three conditions are tested
with repeated measurements ANOVA with 2 factors (group and time). When the
assumption of sphericity was not met, the Greenhouse-Geisser correction was
used. For outcome variables with a significant interaction, follow-up Bonferroni-
adjusted post hoc tests were used. The within group differences in baseline in
pain, disability and ROM were performed using paired t test. A P value < 0.05
was considered significant. All analyses were performed in SPSS Statistics
Version 23.0. The effect size was also calculated through Cohen's "d" coefficient.
An effect size greater than 0.8 was considered large, less equal to 0.2 small and
around 0.5 moderate.

RESULTS

There was no significant difference on the baseline demographic data
between groups: gender (t (21) = .872; p = .393), age (t (21) = .126; p = .901),
income (p = .399), schooling (p = .516), physical activity (p =.400), psychological
diseases (p = .400), NPRS (t (21) =.308; p =.761), NDI (t (21) = .985; p = .336),
CROM (t (21) = 1.166; p = .257 (flexion)), p = .940 (extension), p = .423 (right
lateral flexion), p = .602 (left lateral flexion), p = .685 (right rotation), p = .816 (left
rotation). (table 1).

Table 2 provides before and after treatment session data as well as
between groups statistical differences for with 2 factors (group and time) for
NPRS, NDI and CROM. After the six treatment session significant differences
between groups in the NPRS, NDI and CROM not were found (p > 0.05).

Mixed ANOVA with repeated measurements did not indicate a statistically
significant interaction for NPRS: group/time [F (1,21) = 0,110; p = 0,743], effect
size d = 0.14, NDI: [F (1,21) = 0,393; p = 0,538], d = 0.27, CROM (flexion) [F
(1,21) =0,655; p =0,427], d = 0.35, (extension) [F (1,21) = 0,713; p =0,408],d =
0.36, (right lateral flexion) [F (1,21) = 2,877; p = 0,105], d = 0.74, (left lateral
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flexion) [F (1,21) = 1,00; p = 0,327], d = 0.43, (right rotation) [F (1,21) = 0,113; p
= 0,740], d = 0.14, (left rotation) [F (1,21) = 0,033; p = 0,857], d = 0.08. But the
interaction (time) had a significant effect of the groups from the pre to the post
treatment and also effect size large for the varivables: NPRS: [F (1,21) = 90,505;
p = 0,000], d = 4,15, NDI: [F (1,21) = 107,538; p = 0,000], d = 4.53, CROM
(flexion) [F (1,21) = 36,135; p = 0,000], d = 2.62, (extension) [F (1,21) = 11,673,
p = 0,003], d = 1.49, (right lateral flexion) [F (1,21) = 25,124; p = 0,000], d = 2.18,
(left lateral flexion) [F (1,21) = 14,733; p = 0,001], d = 1.67, (right rotation) [F
(1,21) = 4,350; p = 0,049], d = 0.91, (left rotation) [F (1,21) = 9,955; p = 0,005], d
= 1.37. (table 2)

Analyzing the percentage of variation between means of NPRS after
baseline, IASTM group has shown an decrease of 35,4% immediately after
treatment and of 33,0% for MRT group respectively. For NDI after baseline,
IASTM group has shown an decrease of 20% immediately after treatment and of
22,6% for MRT group respectively. Minimum clinically important difference and
statistically significant differences were observed for the NPRS and NDI

outcomes after the intervension.

DISCUSSION

Our study appears to be the first to analyze the effects of IASTM and MRT
on levels of pain and disability in patients with chronic neck pain. Our results
provide evidence that the six-session treatment with the IASTM induced positive
results in levels of self-perception of pain, disability and cervical mobility at a 1-
week follow-up. In intergroup analysis, similar results were observed for pain,
disability and range of motion after treatment. We found results similar to the
study conducted by Gulick (2018) in an RCT that verified the effect of 6 sessions
of IASTM on PPT on upper trapezius muscle at 3 weeks of intervention, the
author identified a significant effect of treatment on pain threshold and pain levels.
Patients with chronic low back pain also benefit from the use of the IASTM,
performing 4 weeks of intervention, the pain decreased significantly (Lee, et al.,
2016). These patients also improve the flexibility of the hamstrings with the use
of the IASTM (Moon et al., 2017). Our results also corroborate with the findings
of another RCT in individuals with non-specific thoracic spine pain who underwent
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10 interventions with IASTM for 4 weeks compared to joint manipulation and
placebo. Outcomes such as pain and disability levels did not have interaction
between groups over time at 1 week and 1, 3, 6 and 12 months of follow-up,
showing only time effects (Crothers 2016). Another research with 4 weeks of
intervention, being 2 per week using IASTM in individuals with chronic ankle
instability, was performed in association with dynamic balance training, where the
authors did not identify a clinically important improvement in pain levels when
compared to other treatments such as IASTM simulated, but there was an
important improvement in the function. (Schaefer and Sandrey, 2012). A quasi-
experimental study analyzed the effects of a single 10-minute session of IASTM
on the activities of mechanosensitive neurons in the skin. The activities of the
mechanosensitive neurons were measured before and after the application of the
IASTM. The mean of the 2-point discrimination was 40.2 (SD 9.4) mm before the
IASTM and increased to 44.9 (SD 12.0) mm after the IASTM. The increase was
statistically significant before and after the IASTM. The authors did not find
significant differences in relation to the PPT (Ge and Sansone 2017). The effects
on pain appear from the second session using IASTM (Fousekis et al., 2016). A
study conducted by Daniels and Morrell (2012), the pain was reduced in young
soccer players with plantar fasciitis applying the IASTM once a week for 6 weeks.
In a case report, patients with subacromial pain syndrome also benefited from
hypoalgesic effects on active shoulder flexion, generated by IASTM techniques
when applied to the pectoral and periscapular muscles in 3 treatment sessions
(Coviello et al., 2017). In 3 studies, the IASTM did not demonstrate clinically
important differences in terms of improvement in pain levels in patients with
lateral epicondylitis, non-specific thoracic spine pain or low back pain compared
to other 6-week treatments at 3, 6 and 12 months follow-up. (Crothers et al., 2016,
Moon et al., 2017, Blanchette and Normand, 2011). Merkle et al. (2016) indicated
that the application of two sessions of IASTM per week for 3 weeks in healthy
collegiate baseball players significantly improved the flexibility of the hamstrings,
while Heinecke et al. (2014) mentioned that the application of two sessions of the
IASTM per week for 4 weeks to the shoulder area in volleyball players was useful
in preventing ROM loss. Decreases in rotator cuff stiffness have been associated
with acute ROM gains in baseball players. The 60 asymptomatic players who
received IASTM and elongation showed higher ROM gains in the shoulder



46

(internal rotation, 5 ° + 2 °, P = .010, total movement arc, 8 ° £ 6 °, P = .010,
horizontal adduction, 7 ° £ 2 °, P =, 004, compared to players who received only
self-stretching (Bailey et al., 2015). Acute gains from a single IASTM session over
ROM are also observed. Statistically significant differences were identified
between the IASTM and control, as well as the stretching group increased the
ROM of ankle dorsiflexion, which had an effect on the flexibility of the soleus
muscle, as evidenced by ROM gains measured with the knee in a flexed position
(Rowlett et al. al. 2019). However when compared with manual technique of
myofascial release the ROM of the ankle increases more compared to a single
intervention of IASTM (Stanek 2018).

Study limitations

The number of participants was one of the limiters of our study. Longer
follow-up to verify long-term effects in patients with chronic neck pain. Some
variables were not controlled in our study, such as previous levels of
catastrophizing pain, fear, avoidance or kinesiophobia levels. Further studies are
needed to compare the effects of IASTM with key recommendations from the
neck pain clinical practice guidelines.

CONCLUSION

The application of six intervention with IASTM produced clinical positives
effects, but not superior to MRT. IASTM produce an decrease in local pain and
disability of patiets with cronic neck pain. The effects of IASTM was strong and
MRT showed similar response levels for pain and disability. IASTM has positive
effects in patients with neck pain and may be a therapeutic tool to assist clinicians
in the management of manual therapy, thus reducing mechanical stress of the
hands.
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ANEXOS

ANEXO A- Table 1: Baseline Demographics data for the 2 groups*.

Variables Groups p value
IASTM (13) MFT (10)
Gender (male/female) 1/12 0/10 0.393
Age (years) 38,9+12,7 39,6 +12,8 0.901
Income (wage)
1to 3 (%) 61,5 (8) 80 (8) 0.399
30 6 (%) 23,1 (3) 20 (2)
6 to 10 (%) 15,4(2) 0
Scholling
Elementary school (%) 7,7(1) 10(1) 0.516
High school(%) 53,8(7) 30(3)
Higher education(%) 38,5(5) 60(6)
Physical activity
Yes(%) 15,4(2) 30(3) 0.400
No(© 70(7)
0(%) 84,6(11)

Psychological diseases

Yes(%) 15,4(2) 30(3) 0.400

No(%) 84,6(11) 70(7)
NPRS (score range 0-10) 6,1+0,98 6,0+1,41 0.761
Disability (NDI)(%) 37,62+7,81 41,65+11,7 0.336
CROM (flexion)(°) 49,4+11,0 43,7+12,6 0.257
CROM (extension)(°) 51,5+10,4 51,1+12,3 0.940
CROM (right lateral flexion)(°) 37,5x10,0 40,8+8,88 0.423
CROM (left lateral flexion)(°)  38,0+10,5 40,1+8,22 0.602
CROM (right rotation)(°) 55,4+11,0 57,4+12,2 0.685
CROM (left rotation)(°) 56,0+9,7 54,7+15,6 0.816

Abbreviations: NPRS, 11-point numerical pain rating scale; NDI, Neck Disabilty Index; CROM, Cervical
Range of Motion.

* Data are mean + SD, except for gender, income, schooling, physical activity and psychological
diseases.

p-value of independent T-test analysis.



ANEXO B - Table 2: Preintervention, and 1 week follow-up data*
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Variables Groups p value d
IASTM (13) MFT (10) pt p#

NPRS (score range 0-10)

Pre 6,1+0,98 6,0+1,41 0.761

1week post 2,6+1,32 2,7+1,82 0,743 0,000 4,15

Disability (NDI)(%)

Pre 37,62+7,81 41,65+11,7 0.336

1week post 17,60+9,65 19,06+9,53 0,538 0,000 4,53

CROM (flexion)(°)

Pre 49,4+11,0 43,7+12,6 0.257

1week post 59,23+12,16 56,49+9,35 0,427 0,000 2,62

CROM (extension)(°)

Pre 51,5+£10,4 51,1+12,3 0.940

lweek post 65,91+13,94 59,86x12,79 0,408 0,003 1,49

CROM (right lateral flexion)®

Pre 37,5+10,0 40,8+8,88 0.423

1lweek post 46,44+11,79 45,23+10,46 0,105 0,000 2,18

CROM (left lateral flexion)(°)

Pre 38,0+10,5 40,1+8,22 0.602

1week post 47,86+14,92 45,93+7,65 0,327 0,001 1,67

CROM (right rotation)(°)

Pre 55,4+11,0 57,4122 0.685

1lweek post 61,73+10,95 61,99+11,73 0,740 0,049 0,91

CROM (left rotation)(°)

Pre 56,0+9,7 54,7£15,6 0.816

lweek post 64,32+12,98 64,09+£10,23 0,857 0,005 1,37

* Date are mean + SD for preintervention, and 1 week postintervention follow-up.

T p-value of independent T-test analysis at baseline;
Mixed Anova for repeated measures (inter-group) — post hoc Bonferroni p<.05 for interaction group-by-

time - 1 week follow-up.

I interaction effect (time) - pre and post.

Cohen’s d “; effect size.
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ANEXO C - Figure 1. FLOW DIAGRAM OF SUBJECTS

Assessed for eligibility (n=43)

Enrollment ] Patients with chronic neck pain

Excluded (n=20)

+ Not meeting inclusion criteria
— | * NPRS scale scores below 4 (n = 12)
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GUIDE FOR AUTHORS

Foir Peper Your Way

e maewy diferentisie bebwesn e reguirements for new and revised submbsien. Yoo may choose i
gasbimil pour masescipl as & singhe Ward of PDF Mie i B used in the referesing proceis. Onky when
i papEr B St e revislon stage, will you be reguesied be pol pour paper In B & \erel feemalr
e eoreptamce and provide the ibevs required e e publication of your srticke.

T find et more, please vish the Preparation secthen bebwe.

INTRODUCTION
Thie jouingl ediors, Ane Mosie sind Gees Jull, meoome the subrisson of pegers For publostion,

Subimission B s feaarnal pronseds batally oeliree: at
il . vl oy proflleasl nevigabe T METH | Use the Following guidelinges o prépare your
aikche

sl will Be gubded stepwie thieugh the oeation snd uplsading ol e vertsus Ak, Thi dyatesn
aulomatically cenverts ssurie Mles o & single Adebe Acrebal POF werskon of B arthde, which &
g i Pef b FEviEm prodes. Phease mebe Pl v Psugh masuscript souroe NS ane Coimeeited
b POF ot subenisshon for he revies proces, Pese sooece Mes ore mbided for Turther processing
after soceptamoe. All erepasndence, Pciuding metiflcation of e Blilors Seclsion amad repeesis Tor
riataben, akes place by &-mal amd wia the Aulles's hosmepade, remowng the need for & Bard-copy
paper trail.

Mapuscript Catagories and Wond Coumts

Manusriphs should not exosed the Tolowieeg word oounis:

Origlnal Resaarch Arthcles using quantitetive data - 3500 werds [Strectured Absirect (up to
250 mords)and Keymords are not included in the sord count. Ts-bext’ referenoss ane included s the
wond asanll.

Griglnal Ressarch Artbdes using gualltstive dats - 4000 mords ([ Strucored Azsuact (up w 250
wond Jand Feymords are el nciuded In Bhe wend ceunl. Tn-te” refenences are mcluded In the wend
[EoTY]

Ravhews - 3500 werds, Bl Systematic Reviews miay Belonger, ug L4000 werds (Senactuned Abatract
[ to 250 werds)amd Keywents are mst included In the word count. Te-bext’ nefenences ang Inchaled
i thee mord CosuL].

Professlonal Precties - 2000 wonds [Struciured AR<trsct (up be 250 woerds and Kevwerds ang st
Inchaded s this werd coust. "Te-beel’ eferences ane incheded in the werd Coust).
Technlcal and Measuremanl Motes - JO00 mords (Srudueed Abdiract [up o 250 words band
eyt are nol Inchefed s the werd et Tn-bet’ nefenences ant Inchaded s the werd ool
Mastarclsss - 4000 words (Sinstuned Abstrad (up b 350 wondland Feywords are not included in
it ol taanl. Tl references are induded in P wond oownt)

Leftars to the Bdltar - SO0 woerds (This werd count ischales the references conlalaed within the
arthche )

Setiiilbigg & Mesieralass

In Eeeping with the efos amsd siandards eherenl In Sesculoskeleial Soence and Praciice,
Mashercladtet mush shew deplly, idgows, originality snd high standsids of presentaion. The purposs
of e Masberclsss sedion 5 b describe i Setail dinkcal aspecss of conservative Mok elelal
InlErventisng This may relsbe i specific treatment bechnkguss & particuler Pansgement approsch
of management of & specific cisnlcal entity, Masierdssses sre showcee srtides and autheors sre
normraly ievked Lo wike & maklendass papsr becaine of thelr signifcant expertie in & relevant ares.
Howewir IF & author feels that they Bass & beplc that woeuld be appropriate for & masberclass and
have recogmised expertise in thie Mekd, e suther sheold oenbsc Karem Beeton [ conact detals bihoms))
before subimiiting Lhe paper o ascertain that the propoded topic s coetinl will B2 5 ultable amd msss
riagulnements. Dpinkss papers should be subwmiited & & Profeienal Hooe The artiche should be &
masimuim of $000 werds s kenglh excuding references, An abersc dhedld precede e main body o
et aithde Bl proside b cvervies of thi ceabents. This should B presentied using the Bxllowing sub
hesdings: Introdectlon | setting the soeme snd introd ucing the topdc) Panposs {whal B the purpose)
alen off e Mastercleds, whal B going to bt Sstuted) Impllcathons|for practios] The stneducion
skl revien e relevant liersiure and pul e Sulbdect mater iats contest. The maln body of the
bzt will dihcribe the bechnlgees oF approsch in Getsil. Chnkcal isfcations snd contraimfcation s ld
b outlined mhere rebevant. DlusiFatices sre oadidensd an eential paet of thie Hadterdass in onder
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o fully ifarm the reader and & minimum of six photographs or line drawings are required. The topic
should havwe clear application to clinical or professional practice. This sets a masterclass apart from
3 maMmative reviEw papsr

Coase shudies are often wany valuable in onder (o [lustrate the theoretical principies disossed within
the masterdass. If the word limit precudes the IRcdusion of 3 case shedy within the body of the

masterciass then a case stsdy can be submitted as a separate paper alongside the masterclass and
will b= published an-line only.

In =ddition, awthars may wish o indsde supplemsntary material which will be avalabds ondimes oinky.
This may inchede, for example, podcasts, wideoclips, andimation sequences, high-resolution colowr
images, author reflections on the masterclass, and backoground datasets. - please visit the Guide
for Authors for further detalls ot bps:ffwwe. jouma ks elsevier.com/musculoskelstal-scenos-and-
practics

Thiz mastercihss should bz submitted eksctronicaly via e joumal wiebsie
hitps: S fwww_ joumals. alsevien oomy musculos keletal-sclence-and -practice

Al masterdasses are assesced by Dwo reviewers.
Foir further Informetion plesse Coimbsct=

Or Earen Beshon

Deparmment of Allled Health Professions and Hidwifery
Schianl of Health and Sodal Wiork
Unhsersity of Hertiordshime,

Caollege Lane,

Hatfield.

Herts AL 10 S48

LLE.

Tel O1P0F 228104

Emall: K.Z BeatoniPhertsac.uk

Lubmission check st
You can use this st to @rry out 3 final check of your submission before you Send i bo the jowrnal for
review. Flease chack the relevant section i this Guide for Authors for mome detalls.

Ensure that the following itams are presant:

Omee guthor has been designated as the cormmespording author with contact detalis:
# E-mall address
# Full postal address

All necessary flkes have been uploaded:

Manuscript

& [nchude ke

# Al figures | Include relevant captions)

# Al tables [Including thiles, description, foofmotes)

# Ensure all figure and table citations in the text match the fkes provided
# Indlicabe clearty i color showld be used for any figures in print
Graphica’ Absiracts / Highights flas (where applicable)
Llippiemments Ales [where applicable)
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Further considerations

# Manuscript has been "spall cheecked and ‘gramimar cheedoed’

& Al referemces mentiomnsd In the Referenoe List are dted In the bext, and vice versa

# PErmisson has besn obf@ined for use of copyrighted material from other sources {incsding the
Imbemet)

# A pompeting Interests statement B proviced, even F the authars hawe no competing Interests to
deciane

# Jowrnal policies detailed in this guide have been reviewed

+ feferee suggestions and contact detalls provided, based on journal requirementis

For further Informaticn, visit our Support Center.

BEFORE YOU BEGIN

Ethics in pubilishing
Flease se2 our information pages an Ethikcs in publishirg and Ethical guidelires for joumsl publication.

Ltudies in humans and animals

¥ the work imsolves the use of homan subjeds, the author showld ensure that the work described
has besn carred owut In accordamce with The Code of Ethics of the Workd Medical Assockation
[ Drec laravtion of Helsinkl ) for experiments involding hamans. The manusoipt showkd be in lie wikh the
Fe-mommeendathons for the Conduct, Beporting, Editing and Fublicztion of Scholardy Work In Medical
Jourrak amd aim for the iIndusion of representatie Guman populstions (sex, age and ethinidiy) as
per thise recsmmendations. The terms sew and gender should be ssed comecthy.

Authors should Inclisde a statement i the manuscript that informed consent was obtaimed for
experimentation with human subjects. The privacy rights of human subjecs must aleays be abserved.

Al andmal experiments should comply with the ARRIVE guidelines and showid be cammied out im
acordance with the UK. Anlmals (Sdentific Procedures) A, 15806 and associatesd guidelines, EU
Directive 200 0/43/EU for animal experiments, or the Natonal Instiwtes of Heslth guide for the care
and use of Laboratory andmals (NIH Publications Mo, BOE3, revised 1978} and the authors showkd
deary indicate in the manusoipt that such guidalines have been Tollowed. The sex of animals must
be Indi@ted, amd where appropriate, the Influence {or assoclation ) of sex on the results of the study.

Declaration of nterest

Al authors must disciose any finamcal and personal relationships with other people or onganizaticns
that could irappropriately Influence (blas) their work. Examples of potential competing inberests
Include employmeent, oonsultanciess, stodk ocwnership, honorana, pald expert testimiony, pabent
applcations/registrations, and grants or other funding. Authors must disclkese amy Interests in two
places: 1. A summary dadaration of interest satement in the title page file (i double-blind) or the
manusoipt file (i single-bind]). IF there are no inferests to declare then please stabe this: "Dedaratons
of rberest: mone'. This summary satement will be uiimately publisheed I the articke B asooepbed.
2. Detalled disdosures as part of a separate Dedaration of Interest formi, which forms part of the
journal’s official records. T & important for potential interests to be declansd In both places and that
the Informeation mabches. More Information.

Suvbmission dechhration and verffication

Submisskon of an articke Imiplies that the work described has nob besn published previously (except in
the formn of an abstract, a published lechore or academikc thesks, see 'Multiple, redundant or comoerment
pubdication® for more information), that it s nof under consldeaton for publcation elsewhens, that
s publication Is approved by all authors amd tackly or explickly by the responsible authortbes whene
the work was carried out, and thak, F acoppted, & will not be published elsewhere In the samss formm, in
Ereglizh or Im sy other larguage, Including electrondcally without the writhen consent of the copyrigit-
hiodder. To werify originality, vouwr article may be cheched by the originality detection servioe Crossref
Simllarity Check.

L of inclusive language

Inclushve mnguage acknowledges diversity, conveys respect to all people, s sensitive to differences,
and promotes sjual opportunites. Articles should make mo assumpilons about the bellefs or
ommitments of any resder, Should comtain nothing which might imply that ane individsal B superkor
to another on the grounds of oz, sex, cufture or any otfter charmoenstic, ard should use Inclushe
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language throughout. Authors should ensure that writing is free from bias, for instanoe by using 'he
or sha', ‘hisfher inshzad of 'k’ or ‘his', and by making use of job tiles that are free of stereotyping
(e.g. "'chalmperson' Instexd of ‘chairman’ and "flight atterdant’ instead of "shewardess'].

Awthorship

Al authors should have mads substantial contributions to all of the following: (1) the concepiion and
design of the study, or acguisition of data, or analysis and interpretation of data, (1) dafting the
article or revising it critically for imporiant Inbellectual comtent, (2] final approval of the version to
be submitted. Each author i reguired to dedare hils or her individesl contribetion to the article: all
authors muest have materally partidpated In the research anddor arichke preparation, so robes for all
authors shiould b described. The stabement that all authdrs hase approyed the final articke showlkd
be ftrse and Included In the disckasure in the covering letber,

Changes to authorship

Authors are expected fo conskder carefully the list and order of authors befora submitiing their
manusoript and prowide the definithve list of authors at the time of the original submission. Ary
addition, deletion or rearrangement of suthor names In the suthorship list should be made only
bsfore the manuscript has been accepted and anly f approved by the jowmal Edtor. To request swch
a change, the Editor must receive the following from the corresponding suthor: (3) the resson
for the change in awthor st and (b)) written confirmmation (e-mall, ketber) From 3l authaors that they
agrez with the addition, removal or rearrangement. In the case of addifion or remowval of awthars,
this inchsdes confimmation from the author being added or removed.

Onily In exceptional circumstances will the Editor consider the addition, deletion or rearrangemsent of
authors after the manusoipt has been accepted. Whilke the Edibor conskders the reguest, publication
of the manusoript will be suspemnded. IF the mamuscript has already been published In am onlins Ssue,
any requests approved by the Editor will resukt in a camigendumi.

Comtribobors
All those Individuals who provided help during the research [e.g., providing langusge help, writing
assistance or proofresding e artice, ic.) that do mot meet criteria for authorship should Be

acknowlsdged In the paper.

Reporting guwideines

To Iimprove the guality of reporting of other categores of research, Muscufaskaliaia! Soenoe and
Fractice supparts the initiatives avalabde through the EQUATOR Network (Enhancing the Quality and
Trarsparency Of health Research) which houses a database off all reporting guidslines for health
resaarch | hitp:/fwwe. squator-retworkarg)-

Al authors of ressarch articles and reviews are required to complete and submit a bried Author
Checklist along with a checklist from the appropriate reporting guideline together with your paper
as a guide to the editors and reviewers of your paper. The Author Checklist i available at
hitpz// cdn_elsevier.com/promis_miscichecklist {3).doc and the cheddist for each reporting guidedine
can be found on the EQUATOR webshe.

Fandomized [and quasi-rRndomised) confrolled frial - COMSORT - Consolidated Standards of
Reporting Trals, hitp:// wawoequator-network. orgsreporting-guidelines/ consort,

Shady of DEagnostic accuracyy assessment soale - STARD - Standards for the Reporting of Ddagnastic
Acruracy Shedles, ttp:/ wew.equeator-network. orgdreporting -guldelines, stard

Systematic Review of Controdled Trials - FRISMA - Preferred Reporting Items for Systematic Reviews
and Meta-Analyses, httpo/wwa. squator-reteorke orgfrepsorting -guidelines) prismay’

Observational studies In epidemicingy - STROBE - Strengthening the Reporting of Observational
Studies In Epldemiology, Ithp:// wew. equator-network. ong) reporti ng-g ulceline 5 stno beyf

Statistical reporting - SAMPL - Skatktiol Analyses and Methods in the Fublished LEerature,
hitps// wwe. eguator-network. ong/ reporting-guidelines sampd

Quaitative researchers might wish o consult the guideline listed below: Qualitative
studies - (COREQ - Consolidated criterla  for  reporting  qualifative  ressarch
hitpzy wiwes. aguator-nebsork. ong) reporting g uldeline s coreoy’

Fesearchers reporting interventions In any evalsative stedy, including RCTs, should consult
the template Ffor Infervention description and replioton [(TIDeER) checklist amd guide,
hetps/) wws. aguator-nebwork. ang) reporting -guidelines tders
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Lz of the TIDHeR checklist can guide awthors to describe their interventions bether and, consequently,
halp clinicans and journal readers to wse the Interventions, and researchers to synthesise and
replicate the evidemnoe. Muscuioskelieta) Solance g Frachce will request authars to inconporates the
TIDieR statement Into thelr manuscript prooessing workfiow. Submitting authors are enooeRged to
use thie TIDER cheddist to snsure that any interventions described In thelr mamuscript are fully
reported. Howewer, submiting authors will mot Be reguired to submilt the checklist. Authors are
requested to refer further o the recent Bdiborial - "The TICeR checklist will benedfit the physiotherapy
professian”,. REpe/Seww. manualtheapyjowumnal . oomarticle, S 1 25668500 16200052 -4 fultext.

Faor Mibnad Hethods Researnch, authors should use: GRAMM -Good Reporting of A Hixed Methods Study
by OCxthaln =t al. [200E].

Describe the justification for using & mxed methods approech to the ressarch question.
Describe the design in terms of purpose | priorty and sequence of methods.

Describe each methods in terms of sampling, data collection and analyss.

Describe where Integration hes oocurred |, how IE has ooowrmed ard who has participated in It
Describe any Bmitathon of one methisd assocabed with the presemnce of the obher mesthaod.

Describe any Insights gained from mibdng or integrating methods.

Regismation af cinical érals

Musadcekeieial Sclance and Praciice has adopted the proposal from the Inbemational Comonimes of
Madicl Journal Edtors (JCMIE) {ses Editorial: Clinlcal trial registration In physiothempy joumals:
Recommesndations from the Intemational Socety of Physiotherapy Journal BEdhbors ), wwhich require,
as a condition of conskderation for publication of clinikcal triaks, registration in a public frials registry.
Trials must be registered before any patient enrclment. The dinical trial registration numbser
shoiukd B Imciuded at thee end of the abstract of the articks. For this purposs, a dinkcal trial & defined as
any research project that prospectively assigns human subjscts o inbersention of comparisan Qroups
to shedy the cause and efMect relationship betwsesn 3 madical intervention amd 3 health oawrboomme.
Shsdies designed for other purposes, such as to study pharmacokinetios or major toodcky (&.g. phase
[ trials) would b= exemipt. Further informiation can b fownd ab hitp:fravwes ko eorg. Authars will
be asked to stabe the tral registration mumber during the submisson system as well as at the end
of the mamuscript e,

Reporting randomized controlied trials

Fandomibzed controlled triak should be presented according o the CONSORT guidelines. &t manuscript
submission, authors must prowide the DONSORT checklist accompanded by a flow disgram that
Nisstrates the progress of patients throwgh the trial, including recnuiment, anrmdmeent, rAndomization,
withdrysal amd completion, amd a detalled desoription of the ndomiztdon procedure. The CONSORT
cheddist and temiplate fiow diagram can be Fourd on MEp:/feww oonsort-stabement.om.

Copyright

Upon acceptance of an artichke, authors will be asked to complete a "Journal Publishing Agreement’ [see
meang Information on this). An e-mall will b= sent to the cormesponding awthar confirming reosipt of
the manuscript together with a "lowmal Fublishing Agreemsent’ form or a link to the online wersion
of this agreament.

Subscribers may repreduce @bkes of contents or prepane ists of articles inclsding abstracts for Inbermeal
droulation within thelr institutions. Permilssian of the Publisher & reguired for resale or distribotion
outside the instiution and For all other derhvative works, inchisding compllztions and transations. IF
experpts from other copyrighted works amne incleded, e authon(s) must obtain written permission
from the copyright owners ard credit the source{s) in the article. Elsewvier has preprinted forms for
use by authors in these cases.

For gold open aocess artickes: Upon aoceptance of an article, authors will be asked to complete an
‘Exchssive License Agresment' (more information). Permitted third party neuse of gold open access
articles 1= determined by the author's chodce of weser hoerse.

Author rights
A5 an author wou {or your employer or Insttution) hawe certain rights bo reuse your work. Mone
Infoirmation.
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Language (usage and ediing serwioes)

Fleass write your t2xT in go=ad Emglish (Amesrican or British u=age is accepied, but not a mixture of
these). Authors who fezl thelr English langusge manuscript may reguire ediing to eliminate possible
grammatical or speliing errors and to conform to correct sdentific English may wish to use the English
Language Editing service asailable from Elsevier's ‘WebShop.

I'nformed consent and patient details

Stedies on patients or volunbeers require ethics committes approval and indformed consent, which
shaoiubd b dooumesnbesd in the papsr. Appropriate consents, permissions and releases must be obtalned
where an author wishes to Indude cxse detals or other personal information or imasges of patients
and any otber Indksduals in am Elsevier publication. Written consents must be refained by the awthor
but copkes should not be prowided o the joumnal. Ondy I specfcally mguested by the joumal in
expeptional circemstances (for example i 3 legal ssue arises) the author must provide coples of the
ooresents or evidenoe that such consents hawse been cbiained. For more Infomation, please review the
Elsevier Policy on the Use of Images or Personal Informetion of Patents or other Individesls. Unless
you hawe writben permission from the patient (or, where applicabde, the et of kind, the personal
detalls of any patient inclisded in any part of the article and in any supplkementary materals {including
all lliustrations and wideos) must be remowsd bedore submission.

Permissions Information

Written permission to produce borrowed materials (quotatons in excess of L0 words, [llustrations and
tables) must be obtained from the original copyright holders and the author{s], and submitted with
the manuscript. Borrowed materials should be acknowledged in the captions as follows: "Reproduced
by kind permission of (publishers) from [ referenoe).

Lubmizsion

Our online submission system guides you stepaise through the process of entering your artice
detalls and upkoading your flkes. The syshem converts your article fikes to a single FOF file used in
the pear-revies process. BEdiable flles (e.g., Word, LaTeX} ane required o typeset your article for
final publication. &ll comespondence, including motifcation of the Editor's decision and requests for
revision, i sent by e-mail.

Lkt yowr articie
Please submit vouwr article wia https:/fwew.evise. comy profileSapl navigabe, Y MATH .

FREFARATION

NEW SUBMISSTONS

Submisskan to this joumal procesds o@ily onlnes and you will B2 guided stepwise throwgh the oreation
and upksading of wour flles. The system subomatically conwerts your files to a single FDOF file, which
E ussd In the peer-review pnsoess.

Az part of the Your Fapser Your Way service, you may choose to submilt your manuscript 25 a single Fike
to be wsed in the referesing process. This cam be a PDF file or 3 Word documsent, Im any format or By-
out that can b= used by referees to evalugbe your manesoript. It should contadn kigh enough guality
figures for referssing. IF you prefer to do so, you may still provide all or some of the source fikes at
the Initlal submission. Please note that individual figure fles larger than 10 ME must be uploaded
s rybely.

Referenoes

There are ng strict requiremnents on reference formatiing ot submission. References can be In any
stybe or format 25 long a5 the style is consistent. Where applicable, author{s) nameis}, joumal thles
boodr tiEke, chapber tibefarticle titke, year of publication, wolame nummberfbook Chapier and the artcke
numbser or pagination must be present. Use of D01 IS highly encouraged. The reference style used by
the jowmal will be applied to the sccepied artide by Elsevier ab the proof stage. Note that missing
data will be highlighted at proof stage for the author to cormect.

Farmalting requiements

There are no strict formatting requirements but all manuscripts must contain the essential elements
nedded T oonvey vour manusoript, for examiple Abstract, Eeywonds, Dnbroduction, Materials and
Methods, Results, Comclusions, Artwork and Tables with Captions.

I vour article Includes any Videos andfor other Supipkementary material, this showld be Included in
vOur inftial submission for pEer review DUrposes.

Divide thee artick: inbo clearty defined sections.
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Fgures and tables emibedoed in dext

Flease ensure the figures and the tables induded in the single file are placed next to the relevant text
in the mamuscoript, mther than at the bottom or the top of the Az, The comesponding caption showld
be plzoed directly below the figure or table.

Authors should atso ensure that the plaaoe of orgin of the work or study, andfor tee organization(s)
that have been invokled in the studyfdeweiopment are not reveaked in e manuscript - X7 can G
uzed in the manuscript and detalls an be comipleted © the manusoript |5 prsoessed further thoough
the publication pnooess.

Deoiahke-Gilling review

This journal uses doubbe-blind review, which mesans that both the reviesser and author name(s) ane
not allowsed to be revealsd o one amother for 3 manuscript under review. The (dentites of the authors
are Conceaksd from the reviewers, and vice versa. More Information B avallable on or webshe. To
faciimate this, please inclusde the following separately':

Ticke page (Wil actihar delads 1 This should inchede the titke, avthors’ names and affliations, and a
mmplete address for the comesponding author incieding an e-mail address. Twither handbes for one,
or all, authars may akeo be Incdluded on the Title Page.

Bi¥nded manuscripl (no aclior geraiis ]! The main Dody of the paper {incleding the references, figures,
tables and any Acknowledgemants) showlkd not indude amy Kdentifying Information, such as the
authors' names or Fffikatons

Pear review

This fournal operates a double blind review process. All contributkons will be infally assessed by the
editor for sultability for the jowrnal. Papers desmed sultable ane then Cypically sent to a minimum of
tao Independent expert reviewers to assess thie sclentific quality of the paper. The BEdibor IS ness paoinsibibe
for the final deccion regarding acoepiamce or refection of artickes. The Bdfor's deckchon s final. Hore
Information on types of peer newbem.

Double-bilind review

This fourmal uses double-blind review, which meeans the dentities of the authors are concealsd from

the reviewers, and vio: versa. Mone Information | avallable on owr webske. To fadiitate this, pleass

include the following separately:

Tithke page (wWith autfor gefails)lr This should include the tile, auithors names, affilatons,
ements and any Declaration of Interest stabement, amd a complete address for the

ormesponding author Including an e-mall address.

Binded mamuscripl {mo suthor detmis): The maim body of the paper (including the references,

Tigures, tables and any acknowledgements) should not Include amy identfying Information, such as

the authors” names or affiliations.

Artiche shraciume

Your article showld be typed on ome side of the paper, double spaced with @ margin of at keast 2om. Do
niot wse 'he', this" etc. where the sex of the person s unknown; say the patient’ efc. Avold Inelegant
alternatiees swch as "hefshe’. &sold sexist language.

Lige of word processing soihwang

Fegardiess of the fle format of the original submission, ot revison you must provice us with an
editabée file of the entire articke. Keep the lavout of the text as Simple as possible Host formatiing
mdes will e remowed and replacesd on processing thee articke. The elecironic text showld be preparned
In & way very similar bo that of conventonal manuscrpks (s akeo the Gukde o Publishing with
Elsewier). See also the section on Ekecironic artwork.

T avoid UNRESIESENY SfTONS Wou are strongly advised o wse the "speli-chedd and “grammar-check”
functions of your word processor

Subdhri=ion

Divide your articke inho chearty defined sections. Each subsection i given a briel heading. Exch heading
shauld appear on ks own sepaate line. Hexdings should b2 appropriate o the natere of the paper
The use of keadings enhanoes rexdability. Thines categories of headings shoulkd be wsed:

# Major headings Should be typed in capital lefter in the centre of the page and wnderined

# Lacondary headings should be typed In lower case (with an initlal capital keiter) in the ket hand
meangin and underiined

# Minor headings shauld be typed In lower case and talicsed

AUTHOR INFORSATION PACE 1E Jun S01S wwar. elsevier comy locxte/msksp 11



64

Fapers should be sef owt as follows, with each section beginning on a separate sheet: title page,
abstract, bext with tables, captions and illustrations, acknowledgments and references,

Eszantial title page information

& TItha. Concise and informathee. Thies are often used i Informeaton-retriesal systems. Ayl
abbrewiations and formulae where poss|ble.

« Author nemes and sffilistions. Pease cearly indicate the glven rame{s) and Family nams(s)
of exch author and check that all names are accurately spelled. You can add your name bebaeen
parentteeses in your own Soipt behind the English fransiitemation. Present the authars' affiliation
sddiresses [where the actual work was dome) beboa the namees. Indicate all affilixtions with 3 koser-
mse superscript letter Immeediately after the author's rame and In front of the appropriabe address.
Pronvide the full postal address of each affiliation, Including the coundry name and, F avallable, the
g-meall address of each author

&« Covrrasponding swthor. Clearly indicate wha will andle cormespondence at all stages of referesing
and publicxticn, akso post-publication. This responsibility inclisdes answering any future queries about
Methodology and Materizls. Emsurs that the e-mall address ks given and that contact detalls
are kept up to date by the corresponding author.

+ Prasanty permanant scdress. IF an author has mosved since the work descrised In the artkcle was
dome, O was wisiting at the time, 3 ‘Present address’ (or 'Permanent address') may be indicated as
3 Tootnobe to that author's name. The sddress &t which the author actually did the work must b
retained a5 the maln, affillation address. Superscript Arablc numerals are used for such footnotes.

Mg hiights

Highlights are mandatory for this journal. They consist of & short colleciion of bullet poimts that
convey the core findings of the article and should be submitted in a separate editable Fke In e
onling submission System. Flease use "Highlights' In the flle rame and include 3 to & bullet points
(maximsm 85 characters, incleding spates, per bullet point). ¥ou can wview cxample Highlights o
our information site.

Stroctuwred sbstract

A strectured abstract, by means of appropriate headings, should prosvide the contesxt or Background for
the ressanch and should stabe s purpose, besic procedunes. (selection of study subjects or laborbory
animals, abservational and aralytical methods), main findings (ghving Specific effed sizes and their
statistical significance, i passible}, and princdipal conclusions. It should emphasize new and important
aspects of the study or observations.

The abstract should conskt of 250 wonds summarising the combent of the article. Structured abstrads
sheould be used for Original Research, Reviews and HMasterdasses. The struchare for Original Ressanch
and Revkews showld be: Bxckground, Objectives, Designi, Method, Resultsffindings, Condusions. The
structure for Masterclasses showkd be: Imbroduction (setting the soere and introdscing the fopic),
Purpose (what is the purposafaim of the mastenclass, what i going to be discussed), Implcations

ifor practice).

Thia struchere for Masterclasses showld be: Introcduction (setting the scena and Introducing the fopic) .
Furpose (what is the purpose/aim of the Masterclyss, what Is going to be discussed), Implcations

(for practice].

Keprwords

Immediately after the abstract, prowide 3 maximum of & keywords. The purpase of these ks to Increass
the lkely aocessibilty of your paper to potential readers searching the liberature. Therefore, ensune
keywords are descripbive of the study. Refer to a recognissd thessurus of keywords (eog- CINAHL,
MECLINE) wherever possible.

Admowiecgemants

Collate ackmowledgements in 2 separate section ab the end of the article before the referenoes and do
not, therefore, indede them on the titie page, as a footnobe to the title or okherstse. List here those

individusls who provided help during the research (e.g., providing language help, wrting assistance
or proaf reading the articke, etc.).

off funding souroes
List funding sowrces in this standard way o fadifate complance to funder's regulnements:
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Musiralion Servions

Eisewiers Wehthop offers Dlustration Services to authaors prepaning to submit 8 manusoript bt
moncerned about the qualty of the images accompanying thelr artide. Elsevier's expert |llustrators
@n prodeoe scientific, technical and medical-style Images, a5 well as a full mnge of charts, tables
and graphs. Image “polshing’ i also avadabls, where cur lustrators @ke your Imege(s) and improve
them to a professional standard. Flease visk the website to find out more.

Fgure caphions

Emsure that each ilsstration has a caption. A caption should comiprise a brief thke (mot on the figure
f=eit) and a desoription of the llustration. Keep texct bn the llustations themselses o a mindmoam but
explain all symibols and abbreviations used_

Fabiles

Flease submi tables a5 editable text and mot a5 images. Tables can be placed efher next to the

relsvant tewt Im the articks, or on separate page(s) at the end. Mumber @bles consecutively in

aCoprdance with thelr appearance In the tewt and place any @abds notes below the tabés body. Be
ini the use of abies and ensure that the data presented In them do not doplcate resulks

descrited alsewhere inthe artice. Pleses gyold using wertcal nakes and shading In @bk celis.

Refarsnoes

CAEadion in Texr

Flease ensure that ewery neferemce oted in the text i also present In the referenos St [and vioe
versa). Any references cited in the abstract must be ghsen in Full.

‘Cration of material currently under consideration elsewhene (2.5, "under review™ or “submitted”) i
not accepbed.

Referenos Mnks

Increxsed discowerability of research and high guality peer review are ensured by onling links to
the sounces cited. Im order o allow us o oneabe Bnis to absiracting and imdexing services, such as
Soopus, TrossRet and PubMed, please ensure that data prosided In the referenoes are cormect. Fleass
note that imcoirect surmames, jourmal’book thiles, publiation year and pagination may prevent nk
reation. When mpying references, please be caneful 2= they may alesdy conf@in ermors. Use of the

D01 ks highily encouraged.

A DOT = guaranteed never o hangs, S0 you can use K as s permanent link o any ekectmnic artice.
An example of a diation using OO0 for an artide mot yeb in an issue B VanDeor LG, Russo B.M.,
Jamees DLE., Amibeh W.E., Framke B, (F003). Asekmic contimuation of the Lesser Antllles slab beneath
northeastern Veneruela. Journal of eophyskcal Research, vbps:fdol.ongd/ 10, 10257200 1 180008:94.
Please mobe thee formeat of such dtations should be Inthe same shyle a5 all other referenoes In the paper

Weh references

Az 3 mindmum, the full UEL showld e given and the dabe when the referenoe was last accessed. Any
Turtheer information, F bnown (OO0, suthor nasmes, dates, reference to 3 source pablication, efc.],
should also be glwen. Web references cam be listed separately [eg., afer the reference list) under a
different keading if desired, or can be indwsded in the reference list.

Data references

This joumal encoarsges you to cibe underying or relevant datasets In your manuscript by ciing them
In yousr text and indeding & data reference in your Referenoe List. Cata references shoukd Indude the
followwing elements: authar name(s), dataset ttke, data reposkory, version [where avallabde], year,
and global persistent kentifer Acd [dataset] immedistely Before the refensnoe so we can propery
identify & a5 a data reference. The |datazet] identifer will not appear in your published articke.

Referenog management soffwars

Mot Blsevier journals havse their referenoe termplabe avallable In many of the most popular refenenos
management softeare products. These include all products that support Chation Style Languags
styles, such as Hendeley. Using ckation plug-ins from these products, authors only niesd to salect
the appropriabe jowmal templabe when preparing their artice, after which ciations and bibliograiphies
will be automatically formaited in the josmal’s style. IF mo template & yet avallable for this journal,
please follow the fomnat of the samiple references and chiations 25 shown In this Gulde. T you use
reference management software, please snsure that you remove all feld codes before submiiting
the electronic manuscrpt. Hore information om how @ remove Tield oodes from different referenoe
meanagernent software.
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Ugzrs of Mendeiey Deskiop can easly Install the referemo: sTyle for this joumal by clicking the foliowing
limik:z

hitpey ofeen . memdeley com wse-Citation - sty e manua - therapy

When preparing your manuscrpt, you will then be able o s this style using the Mendaley plug-
Ins for Microsolt 'Word or LibreCiTioe.

Raferenoe formathing

Thane are no strict requirements on Feference formiatting at submission. References can be in any
shyle or format = kong &5 the style ks consistent. Where applicable, authon(s ] name(s), journal ey
book tile, chapter thtlefarticle titte, year of publication, wvolume number/book chapber and the atics
numbser or pagination must be present. Use of D01 is highly encmuaged. The reference style used by
‘thie jowrmal will be applisd to the aocepted article by Elsevier at the proof stage. Nobe thet missing data
will be highlighted at proof stage for the authar o correct IF you do wish to format the references
yourself they showld be armangsd according to the following examples:

Reference Shyle
In-btext cRathons:
Al clitations In the text shodkd refer to:

1. Single author: the author's mame (wihout Infials, unless there 5 ambsguity] and the year of
pubidication;

4. Two authors: both authors” names amd the yvear of publlciion;

3. Thirese or mioing autheors: first suthor's name fodlowed by "ot al.™ and the year of poblicaton.

Ciatlons meay e made diedly {or parenthetically). Groups of referemoes should b listed st
chiranologikcally, than alphabetically.

Examples:
"..SEnsitwky and varabke speclidoy (Kemmy and Rushbon, 2003; Gross e al, 2005 Rocher and
Feinking, 20055"

Bblixyraphic List: References should be armangsd first alphabefically and then further sormed
chiranoclogically i necessary. Hore than one reference from the same suthons) in the same year must
be kdentiied by thee bebbers =a, "b™, ", eic., plazoed after the yesr of puablication.

Examples:

Feference to @ journal publication:

Chien &, Stering ML Sensory hypoaesthesia s a feature of chironic whiplash but mot chironic idiapathic
nack paain. Manual Therapy J0L0; 15(1): 48-52,

Feferences to @ book:

Richardson &, Jull G, Hodges F. Hydes ). Therapsutic exercise for spinal segmental stabilis=stion in
low back pain. 1sted. BEdinbwrgh: Churchill Livingstone: 15999, o, 1-170.

Reference (o a chapter in an edibed bk

Toupet M, =xge F, Heusdeen 5. Yesibolar patients and aging subjscts lost uss of visual imput and
expend more ensrgy In Satic poestural oontrol. In: Velas B, Towpet M, Rubenstein L. et al., edibors.
Exlynice and galt disorders in the elderly. Paris: Ekevier; 1588 p. 189298,

Mote shortened form for last page number. £.g., 51-9. For further details you are refermed to *Uniform
Requirements for Manuscripts submitted to Blomedical Journads® (1 Am Med Assoc 1997;277:927-34),
s alsn Rt rawwonimi.nik. govbsd) unitorm_reouinemisnts. bl

Jourmal abbreviations sourcs

Jourmal rames shoukd be abbreviated acoording to

Indiex Medicus josmal abbrestations: htip:/fwenwnlm. nilh. gov/'tsdfserialsy [ 1L vbmi;
List of tithe word abbreviations: htp:/reww. Bsnoorg' 2-2 206 1-LTWl-online. php
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