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RESUMO

Introducio: A sindrome dolorosa do trocanter maior (SDTM) refere-se a dor na regiao
do trocanter maior do fémur. A SDTM esta associada a fraqueza e ao controle deficitario
da pelve. Sabe-se que as pessoas com SDTM se beneficiam de exercicio fisico, mas nao
ha estudos que tenham comparado um treinamento com foco no controle motor e
exercicios gerais. O objetivo deste estudo foi comparar um protocolo de controle motor e
um protocolo de exercicios gerais com relagdo a dor média, antes e apos 8 e 60 semanas
de tratamento. Métodos: O estudo foi aprovado pelo Comité de Etica em Pesquisa
(CAAE: 87372318.1.0000.5406) e registrado prospectivamente no Registro Brasileiro de
Ensaios Clinicos (RBR-37gw2x). Sessenta mulheres foram randomizadas em dois
grupos, o grupo controle motor (GCM) e o grupo exercicios gerais (GEG). O desfecho
primdrio foi a intensidade média da dor. Os desfechos secundérios foram efeito global
percebido (EGP), forca muscular, catastrofizacdo da dor, cinesiofobia, sensibiliza¢ao
central e qualidade de vida. Resultados: Nenhuma interagdo significativa de tempo x
grupo foi observada em relacdo a intensidade média da dor em 8 semanas (MD: -0,06; IC
95% -1,41 a 1,29; p = 0,92, tamanho do efeito = 0,02) ou 60 semanas ( MD: -0,75; IC
95% -2,35 a 0,83; p=0,34, tamanho do efeito= 0,24). Com relacdo aos desfechos
secundarios, somente o desfecho for¢a muscular apresentou diferenca estatisticamente
significativa na comparagdo entre os grupos, especificamente na reavaliagdo dos
musculos extensores do quadril no lado sem dor (MD: 0,1; IC 95% 0,0004 a 0,2; p=0,04;
tamanho do efeito = 0,54). Conclusao: O protocolo de controle motor ndo foi superior ao
protocolo de exercicios gerais na melhora da intensidade média da dor em 8 e 60 semanas
de acompanhamento em mulheres com SDTM.

Palavras-chave: Sindrome dolorosa do trocanter maior; Exercicio; Tendinopatia glitea;

Dor; Reabilitacao



ABSTRACT

Introduction: Greater trochanter pain syndrome (GTPS) refers to pain in the greater
trochanter region of the femur. GTPS is associated with weakness and poor control of the
pelvis. It is known that people with GTPS benefit from physical exercise, but there are no
studies that have compared training focused on motor control and general exercises. The
aim of this study was to compare a motor control protocol and a general exercise protocol
with respect to average pain, before and after 8 and 60 weeks of treatment. Methods: The
study was approved by the Research Ethics Committee (CAAE: 87372318.1.0000.5406)
and prospectively registered in the Brazilian Registry of Clinical Trials (RBR-37gw2x).
Sixty women were randomized into two groups, the motor control group (MCG) and the
general exercise group (GEG). The primary outcome was mean pain intensity. Secondary
outcomes were perceived global effect (GPE), muscle strength, pain catastrophizing,
kinesiophobia, central sensitization, and quality of life. Results: No significant time x
group interactions were observed regarding mean pain intensity at § weeks (MD: -0.06;
95% CI -1.41 to 1.29; p = 0.92, effect size = 0.02) or 60 weeks (MD: -0.75; 95% CI -2.35
to 0.83; p=0.34, effect size=0.24). Regarding the secondary outcomes, only the muscle
strength outcome showed a statistically significant difference when comparing the
groups, specifically in the reassessment of the hip extensor muscles on the side without
pain (MD: 0.1; 95% CI1 0.0004 to 0.2 ; p=0.04; effect size = 0.54). Conclusion: The motor
control protocol was not superior to the general exercise protocol in improving mean pain
intensity at 8 and 60 weeks of follow-up in women with GTPS.

Keywords: Greater trochanteric pain syndrome; Exercise; Gluteal tendinopathy; Pain;

Rehabilitation
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CONTEXTUALIZACAO



Definicdo de dor cronica e tratamento ndo farmacoldgico baseado em evidéncias:
uma visdo abrangente

Em 2020, a Associacdo Internacional para o Estudo da Dor (The International
Association for the Study of Pain — IASP) atualizou a definicdo de dor para “uma
experiéncia sensitiva e emocional desagradavel associada, ou semelhante aquela
associada, a uma lesao tecidual real ou potencial”(1).

Até 2020, o diagndstico de dor crbnica ndo estava realmente representado na
classificacdo internacional de doencas(2,3), sendo que so foi adicionado como um “MeSH
term” no MEDLINE em janeiro de 2012, que pode demonstrar pequena propor¢ao de
pesquisas destinadas a esta condi¢do(4). Uma cooperacéo entre a organizacdo mundial da
salde e um grupo vinculado a IASP, desenvolveram um sistema de classificacdo para
uma ampla gama de contextos(3). Seis subgrupos foram criados, sendo a dor crénica
secundaria uma delas.

A ciéncia, atualmente, considera a percep¢do da dor como complexo sistema
motivacional conectado que minimiza o dano por meio de respostas defensivas
fisioldgicas e comportamentais de acordo com a identificacdo de que o0 corpo esta em
perigo(5,6). Estas respostas defensivas sdo, geralmente, adaptativas, uma vez que
frequentemente protegem a integridade do corpo(6). O objetivo desses mecanismos de
percepcdo € de atuar como parte de um sistema de resposta que alerta e prepara o
organismo para enfrentar situacdes de perigo(5,6).

Pessoas com dor aprendem a identificar situagdes prejudiciais, e como
consequéncia, adaptam-se para evitar ou minimizar seus impactos. Entretanto, a
persisténcia da dor, pode tornar o individuo mal adaptado, o que pode resultar em
incapacidade e sofrimento(4,7). A dor crbnica pode gerar prejuizos na habilidade de

identificar de forma apropriada situagdes que realmente sdo ameagadoras ao organismo,
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que ativa o sistema protetivo quando nao € necessario(8—10).

Uma revisdo das questdes atuais no tratamento da dor crbnica sugere que 0S
profissionais de saude tradicionalmente se concentram em visdes biomédicas, e utilizam
de farmacos em primeiro lugar e, as vezes, ndo abordam possiveis opcbes ndo
farmacologicas, como atividade fisica e mudanca de atitudes em relacdo a dor
cronica(11).

As orientacOes sugerem que o aconselhamento sobre estilo de vida é importante:
por exemplo, as diretrizes de osteoartrite do National Institute for Health and Care
Excellence (NICE) afirmam que “o exercicio deve ser o tratamento central,
independentemente da idade, comorbidade, gravidade da dor e incapacidade(12). O
exercicio deve incluir: fortalecimento muscular local e condicionamento aerdébico geral”,
entretanto, as evidéncias atuais sugerem que simplesmente dar um conselho individual
para se exercitar € insuficiente para provocar mudancas significativas(12) e que uma
intervencdo mal prescrita que ndo considera as condicdes do individuo, o estado atual de
salde, o condicionamento fisico e a progressao gradual, pode causar eventos adversos
como picos de dor(13). Esta informacdo sugere que intervengdes supervisionadas e
estruturadas podem ser mais interessantes(4).

Embora as evidéncias para a eficacia de intervencdes por meio de exercicio sejam
de quantidade e qualidade variaveis, as diretrizes da Scottish Intercollegiate Guideline
Network (SIGN) de 2013 sobre o0 manejo da dor cronica, recomendam o uso de exercicios,
com base em evidéncias extraidas de ensaios controlados aleatorizados, afirmando que
“exercicios e terapias por meio de exercicios, independentemente de sua forma, sdo
recomendadas no manejo de pacientes com dor cronica”(14).

Os exercicios podem ter beneficios especificos na reducéo da gravidade da dor

cronica(14). Estudos revelaram que uma Unica sessdo de exercicio aumenta a producéao
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de opioides enddgenos, diminuindo a nocicepcdo em animais e humanos, e exercicios
repetidos diminuem a nocicepg¢éo a longo prazo(15). Além disso, exercicios resistidos,
podem melhorar a capacidade de sustentacdo 0ssea e cartilaginosa por meio do aumento
da forca muscular ao redor da articulagdo, com potencial para aliviar a dor(16,17).

As evidéncias sugerem que o amplo espectro de atividades fisicas e intervencgdes
de exercicios avaliados (aerobico, forca, flexibilidade, amplitude de movimento e
programas de treinamento de core ou equilibrio, bem como ioga, Pilates e tai chi) sdo
potencialmente benéficos para as tendinopatias, embora as evidéncias sejam de baixa
qualidade e inconsistentes(4). Os eventos adversos mais comumente relatados foram
aumento da sensibilidade ou dor muscular, que cedeu ap6s varias semanas da
intervencdo(4). A atividade fisica e o exercicio podem diminuir a gravidade da dor, bem

como melhorar a funcéo fisica e a qualidade de vida(4,17).

Aspectos anatdmicos e biomecéanicos da pelve, quadril e fémur

A unido dos trés ossos ilio, isquio e pubis formam um osso inominado(18-20). Os
0ssos inominados direito e esquerdo conectam-se anteriormente na regido da sinfise pubica
e, posteriormente, na regido do sacro, e as conexdes entre esses 0ssos formam um anel
osteoligamentar completo, conhecido como pelve(18-21).

O ilio é o maior dos trés 0ssos pélvicos e esta localizado superiormente em relagdo
ao isquio e ao pubis(19). A parte superior do ilio é conhecida como crista iliaca e,
anteriormente, a crista iliaca termina na espinha iliaca antero-superior e, posteriormente,
na espinha iliaca postero-superior(18-21).

O isquio é a porcao posterior inferior do 0sso do quadril. Na juncéo posteromedial,
0 0ss0 tem uma projecdo chamada espinha isquiatica — a concavidade entre essa espinha

e a espinha iliaca posterior inferior forma a incisura isquiatica maior e - a concavidade
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entre esta coluna e o ramo inferior, é chamada de incisura isquiatica menor(18,19,21).

O pubis é a porcao inferior e anterior do osso do quadril e o ramo inferior do pubis
se funde com o ramo inferior do isquio(19,20). O pubis e o isquio juntos formam o forame
obturador(18,19).

A pelve apresenta fungdes biomecanicas importantes, a primeira delas é que nela
se inserem musculos grandes dos membros inferiores e do tronco, além disso, durante a
sedestacdo, a pelve absorve e transmite todo o peso da parte superior do corpo para as
tuberosidades isquiaticas(18-20). Na ortostase e na marcha a pelve transmite para 0s
membros inferiores o peso da parte superior do corpo e, associada aos musculos e aos
tecidos conectivos do assoalho pélvico, a pelve suporta os 6rgdos envolvidos com a
funcdo intestinal, vesical e reprodutiva(18-20).

O quadril consiste na articulacdo entre a grande cabeca esférica do fémur e o
profundo soquete céncavo proporcionado pelo acetabulo da pelve(18,22,23). Os 3 0ss0s
da pelve contribuem para a formacéo do acetabulo, sendo que o ilio e o isquio formam
75%, enquanto o pubis contribui com os 25% restantes (18,20). A extremidade proximal
do fémur, a cabeca femoral, é convexa e projeta-se medial e anteriormente, articulando-
se ao acetabulo(18,20,22,23).

A funcdo primaria da articulacdo do quadril € fornecer suporte dinamico ao peso
do corpo/tronco enquanto facilita a transmisséo de forca e carga do esqueleto axial para
as extremidades inferiores, permitindo mobilidade(18,20,22). A articulacdo do quadril
conecta as extremidades inferiores com o esqueleto axial e permite 0 movimento em trés
planos principais, flex&o e extensédo, rotacdo interna e externa e abdugéo e aducéo, além do
movimento, a articulacdo do quadril facilita a sustentacéo de peso(18,22).

A estabilidade do quadril decorre da profundidade do acetdbulo, que pode

abranger quase toda a cabeca do fémur, além disso, hd um colar fibrocartilaginoso
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adicional ao redor do acetabulo, o labrum, que auxilia na transmissdo de carga, na
manutencdo da pressao negativa, no aumento da estabilidade da articulacdo do quadril e
na regulacdo das propriedades hidrodindmicas do liquido sinovial(18,20-22).

O fémur, que se insere no acetabulo para a formacéo da articulacdo do quadril, é
0 0ss0 mais longo, mais pesado e mais forte do corpo humano, na extremidade proximal,
o colo em forma de piramide, fixa a cabeca esférica no apice e o eixo cilindrico na
base(18,20,21,23). A principal funcdo do fémur é o suporte de peso e a estabilidade
durante a marcha(23). A cabeca do fémur é apontada em direcdo medial, superior e
ligeiramente anterior(18,20,23). O ligamento redondo conecta o acetabulo a fovea, que é
um buraco na cabeca do fémur, had também 2 saliéncias 6sseas proeminentes, o trocanter
maior e o0 trocanter menor, que se ligam aos muasculos que movem o quadril e o
joelho(18,20,23).

O trocanter maior do fémur é uma grande projecao quadrangular na juncéo do colo
do fémur com a epifise proximal(24). E o ponto de insercdo dos tenddes dos musculos
abdutores e facilita a relacdo entre o movimento de abducdo e as bursas da regido(24,25).
Hé& aproximadamente 20 bursas na regido trocantérica do quadril, sendo que 3 delas, a
bursa do musculo gluteo minimo, a bursa subglitea do musculo glateo médio e a bursa
subgldtea do musculo gluteo maximo, estdo presentes na maioria dos individuos(24—26).

Os musculos glateo médio e minimo fazem parte do mecanismo abdutor da
articulacdo do quadril(24,27). S&o inervados pelo nervo gluteo superior, L5 e S1(24). A
funcdo primaria da parte posterior do gluteo médio e gliteo minimo € estabilizar a cabeca
do fémur no acetabulo durante o movimento e a marcha(24). As fibras anterior e média

do glateo médio tém uma tragdo cefalica auxiliando no inicio da abducao(24).
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A sindrome dolorosa do trocanter maior

A sindrome dolorosa do trocanter maior (SDTM) ou sindrome dolorosa do grande
trocanter € um termo genérico, ou seja, utilizado para descrever diversas alteragdes que
podem acometer a regido do quadril(25,28-31). SDTM é definida como dor ou
sensibilidade na regido lateral do quadril, proximo ou sobre o trocanter maior do
fémur(29-31). Trata-se de uma condicdo extra articular, sendo a tendinopatia dos
musculos gluteo médio e/ou minimo, os achados clinicos mais comuns(17,26,27,29,30).

A SDTM é mais prevalente em mulheres, com uma relacdo de 4:1 quando
comparado aos homens, e afeta principalmente individuos com idade acima de 40
anos(17,24-28,32). Estima-se que 10 a 25% da populacdo desenvolvera algum tipo de
dor na regido lateral do quadril(24-26,28,29,31). A SDTM impacta diretamente na piora
da qualidade de vida, o que € semelhante aos achados em individuos com osteoartrite de
quadril grave(31,33).

As mulheres apresentam mecanismos que podem influenciar no aparecimento da
SDTM, como menores insercdes tendineas glateas no fémur, braco do momento gluteo
mais curto, fraqueza do gluteo médio, largura do quadril maior comparado ao restante do
corpo e menor angulacdo do colo femoral(24,25,28). Estes fatores de risco podem
favorecer 0 aumento da compressdo na regiao do trocanter maior do fémur, entretanto,
fatores como idade, sexo feminino, dor ipsilateral na regido do trato iliotibial, osteoartrite
de joelho ou quadril, obesidade, dor lombar e atividades esportivas especificas também
podem favorecer o aparecimento da SDTM(24-26).

A etiologia da tendinopatia é proposta como multifatorial com componentes
intrinsecos e extrinsecos(24,32). Diferentes teorias de tendinopatia tém sido sugeridas, a
maioria discute cargas mecanicas anormais e respostas celulares alteradas(24). A

tendinopatia glutea é a condicdo mais frequentemente encontrada em individuos com
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SDTM e é a mais prevalente de todas as tendinopatias que podem acometer os membros

inferiores(17,24,27,32).

Modelo patomecéanico da SDTM
Respostas fisioldgicas do tendéo a carga

A carga mecanica ¢ um potente impulsionador dos processos bioldgicos que
ocorrem dentro de um tenddo, e estes, por sua vez, determinam sua forma estrutural e
capacidade de suportar cargas(24,27,32). A todo momento os tenddes passam por
processos catabolicos e anabolicos e, sob condicBes de carga normal, estes processos
estdo equilibrados e o tenddo funciona em homeostase, todavia, este equilibrio pode ser
perturbado pelo tipo, intensidade e frequéncia da carga(27).

Uma carga pode ser aplicada a um tendao longitudinal as suas fibras de colageno
(tensdo ou carga de tracdo) ou perpendicular a linha das fibras (compressao)(27).
Aumentos graduados na carga de tracdo com recuperacdo e tempo de adaptacdo
adequados induzem um efeito anabdlico, com subsequente aumento da capacidade do
tenddo de suportar carga, entretanto, um rapido aumento na intensidade e/ou frequéncia
da carga de tracdo pode levar a falha de adaptacdo e a um efeito catabolico. O catabolismo
também resulta da falta de carga de tracdo (carga abaixo do normal) e compressdo(27).

No nivel celular, a carga abaixo do normal e a compressdo induzem a expressao
de enzimas catabolicas, que quebram o colageno tipo 1, e aumentam a expressdo dos
tendcitos de grandes proteoglicanos, que clivam as fibras de colageno(24,27). A
degradacdo da matriz e as mudancas no comportamento dos tendcitos reduzem a
capacidade de carga e predispdem a lesbes em cargas de tragéo relativamente baixas,
todavia, este processo nao ocorre igualmente em todo o tenddo, desta forma é seguro

realizar exercicios e, como consequéncia, ter respostas benéficas(24,27).



Influéncia da posicéo da articulacéo

Os tenddes dos musculos gluteo médio e minimo, assim como as bursas presentes
na mesma regido, podem sofrer compressédo pelo trato iliotibial na insercdo no trocanter
maior do fémur(18,27). O aumento da angulacdo em aducédo do quadril aumenta as forcas
compressivas na regido do trocanter maior, que em 40° de aducdo pode chegar a 106
Newtons(34).

Diversas sdo as atividades e movimentos do dia a dia que podem aumentar a
compressdo na regido devido ao movimento de aducdo do quadril, por exemplo,
permanecer em pé com o peso somente sobre uma perna sem alinhamento pélvico, cruzar
as pernas, correr ou mesmo caminhar com os pés tocando a linha média, indicando
movimento excessivo em aducdo(27).

Maiores amplitudes de flexdo do quadril também podem modificar a tensdo do
trato iliotibial devido a juncdo do trato iliotibial com a fascia glutea e na fascia
lombosacral, que pode gerar compressdo dos tenddes dos musculos gluteo médio e gluteo
minimo(35,36). Como consequéncia, uma das principais queixas em quem apresenta
tendinopatia glatea é a dor ao sentar-se por muito tempo, dor e dificuldade em se levantar,
principalmente se estiverem sentados com mais de 90° de flexdo do quadril. Associar o
posicionamento sentado com joelhos cruzados ou aduzidos em um assento baixo,
aumenta ainda mais a tensao do trato iliotibial e consequente aumento da carga no tendao

do musculo glateo médio(27).

Aspectos cinesioldgicos e biomecanicos
A manutencdo da abducédo do quadril ocorre pela ativacao sincrona dos musculos
abdutores do quadril, musculo glateo médio e gliteo minimo, assim como, ativagao dos

musculos que tensionam o trato iliotibial, masculo tensor da fascia lata, porgdosuperior e
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abdutora do gluteo maximo e o musculo vasto lateral(27). Kummer(37) demonstrou que
70% do controle pélvico durante o apoio unipodal era mantido pelos musculos abdutores,
enquanto os tensores do trato iliotibial contribuiram com os 30% restantes(27,37),
entretanto, Sutter e colaboradores(38) demonstraram que o musculo tensor da fascia lata
pode estar hiperativado na presenca de leséo do tenddo abdutor. Embora néo esteja claro
se estas alteracOes precedem ou resultam da tendinopatia, a hiperativacdo dos masculos
tensionadores do trato iliotibial geram maior compressdo trocantérica na aducdo do

quadril(27).

Fatores 0sseos e a interacdo com a posi¢ao articular

A forca de compressédo produzida pelo trato iliotibial nos tenddes e bursas depende
da angulacéo do colo femoral(18,27). Numa angulacéo tipica de 125-128° o trato iliotibial
gera uma forca de compressdo de aproximadamente 656 newtons no trocanter maior do
fémur(34), que pode aumentar para 997 newtons numa angulacdo menor 115° (coxa
vara)(18,27,34). Além da angulacdo do colo femoral, Viradia e colaboradores(39)
demonstraram recentemente que a diferenca entre a distancia das cristas iliacas e dos
trocanteres maiores foi maior em individuos com dor lateral do quadril (diferenca média
de 28 mm) do que em uma populacdo controle sem dor (diferenca média de 17
mm)(27,39). A diminuigdo da angulacdo do colo femoral pode colaborar para o aumento
da distancia entre os trocanteres maiores e, consequentemente, ird favorecer a compressao

do tendéo do gluteo pelo trato iliotibial(27).
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Timeline da definicéo e do tratamento néo cirdrgico paraa SDTM

A SDTM nem sempre foi descrita desta forma. Inicialmente apresentada como
bursite trocantérica por Stegemann em 1923, era considerada a causa primaria das dores
na regido lateral do quadril, entretanto, era conhecida como “great mimicker” ou “grande
imitadora”, devido a diversas vezes ser confundida com outras condigdes(25,30,31).

2

Além disso, a utilizacdo do sufixo “ite”, como nas bursites ou tendinites, presume a
existéncia de sinais inflamatorios, como dor, edema, rubor, calor e perda da funcéo, que
ndo estdo presentes em pessoas com esta condicdo, principalmente nos casos cronicos,
em que os sinais tipicos da inflamacéo ja ndo sdo aparentes(25,27,30).

Em 1931 a mesma condicdo foi descrita por LeCocq como bursite
peritrocantérica(40). Leonard em 1958 propbs o uso do termo sindrome trocantérica e
posteriormente o uso do termo SDTM para se referir a sintomas nas proximidades do
trocanter maior do fémur(41,42). O termo SDTM caracteriza melhor a condi¢cdo porque
dor ou sensibilidade na regido do trocanter maior, glateo e lateral da coxa podem estar
associadas a inimeras outras causas como, tendinopatia e/ou tendinite dos musculos
gluteo médio ou minimo, rupturas musculares destes mesmos musculos, pontos gatilhos,
distdrbios do trato iliotibial ou sindrome do ressalto do quadril(25,26,30).

Apesar das evidéncias mencionadas indicarem que ha curiosidade sobre o assunto
a muito tempo, somente nas Gltimas duas décadas foram conduzidos ensaios controlados
aleatorizados e revisdes sistematicas e, estes, serdo apresentados a seguir.

Em 2012 Del Buono e colaboradores(26) publicaram uma revisdo sistematica com
0 intuito de sumarizar as principais evidéncias sobre tratamento da SDTM(26). Foram
avaliados 14 estudos (1 estudo prospectivo, 2 ensaios controlados aleatorizados e 11

estudos retrospectivos) detalhando os principais desfechos de pacientes que passaram por

tratamentos conservadores (injecdo de corticosteroide, terapia por ondas de choque ou
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exercicios domiciliares), ou cirdrgicos (cirurgia aberta, artroscopia ou endoscopia para
reparo do gluteo)(26). O estudo de Rompe et al(43) que buscou comparar injecdo de
corticosteroide, exercicios domiciliares e aplicacao de ondas de choque, demonstrou que
ainjecdo de corticosteroides foi mais efetiva apos 1 més de tratamento, enquanto a terapia
por ondas de choque foi mais eficiente apds 4 meses, todavia, apos 15 meses 0s exercicios
domiciliares foram mais efetivos para a melhora da dor(43). Quanto aos tratamentos
cirurgicos, todos os estudos eram séries de casos pequenos, que 0S tornam pouco
confiaveis cientificamente(26). Em suma, a eficacia das varias modalidades de tratamento
deve ser testada em ensaios controlados randomizados cuidadosamente conduzidos(26).

Em 2016 Reid(24) publicou nova revisao sisteméatica com o objetivo de sumarizar
as principais evidéncias sobre tratamento da SDTM. Foram incluidos 7 estudos, sendo 4
deles ensaios controlados aleatorizados, e 3 estudos de coorte(24). O artigo traz que ndo
h& um protocolo definitivo baseado em evidéncia para o tratamento da SDTM, todavia,
as alternativas conservadoras sdo o padrdo ouro com chances de sucesso maior que
90%(24). Apesar da alta incidéncia da SDTM, ainda ha pouca evidéncia sobre tratamentos
de alta qualidade disponivel. O estudo de Rompe et al(43), citado anteriormente,
demonstra superioridade do exercicio domiciliar, ap6s 15 meses de tratamento, para
diminuicdo da intensidade da dor(43). Cohen e colaboradores(44) mostraram que nédo
houve diferencga significante entre injecéo de corticosteroide e fluoroscopia, indicando que
a injecdo de corticosteroide pode estar tratando os tecidos peritrocantéricos em oposicao
a bursa especificamente, sugerindo evidéncia de um componente inflamatério da bursa
e/ou do tenddo(44). Brinks e colaboradores(45) compararam a injecdo de corticosteroide
com cuidado usual (uso de analgésico quando necessario). Houve superioridade do
corticosteroide até 3 meses poOs tratamento, entretanto ndo houve diferencas quando

comparadas as terapias apds 12 meses de tratamento(45). Ferrari buscou comparar 0 uso
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de Orteses customizadas paraos pés versus injecdo de corticosteroides e concluiu que na
reavaliacdo ap0s 4 meses 0 uso de oOrteses customizadas foi mais eficiente na melhora da
dor e funcdo(46), entretanto, o estudo apresenta sérios riscos metodoldgicos, como falta
de randomizacdo, falta de cegamento das pessoas envolvidas no estudo, falta de
informacao dos aspectos éticos e ndo foi feita a analise por intencao de tratar, que podem
contribuir para viés(47). Ndo foram encontrados estudos avaliando especificamente a
fisioterapia para o tratamento da SDTM(24), assim como nenhum estudo buscou avaliar
aspectos psicolégicos(24). Além disso, esta revisdo sistematica conta apenas com uma
autora, que dificulta seguir corretamente os protocolos para diminuicdo do Viés
metodoldgico das revisdes sistematicas.

Em 2017 Barratt, Brookes e Newson(32) publicaram uma revisdo sistematica com
0 objetivo de sumarizar as principais evidéncias sobre tratamentos conservadores para a
SDTM, a primeira que incluiu artigos levando em consideracdo o risco de viés da
colaboragdo Cochrane, que é essencial para permitir analises mais poderosas, garantindo
que estudos futuros demonstrem um baixo risco de viés(32). Esta revisdo avaliou 8
estudos. Destes, 0s estudos de Rompe e Ferrari, ja citados anteriormente(43,46). A revisdo
demonstrou que existem poucos estudos de alta qualidade para tratamentos conservadores
da SDTM, com apenas um estudo avaliando exercicios domiciliares para o tratamento
desta disfuncdo(43). Em 2019 Clifford e colaboradores(17) publicaram um ensaio
controlado aleatorizado com o intuito de comparar exercicios isométricos e isotbnicos
para os desfechos dor e fungéo, em pessoas com SDTM. Foi feito acompanhamento dos
participantes por 4 e 12 semanas. Os resultados demonstraram que né&o houve diferenga
entre os grupos(17).

Gazendam e colaboradores(31) publicaram em 2021 uma revisdo sistematica com

metanalise em rede. Foram avaliados 13 ensaios controlados aleatorizados com o intuito
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de comparar aplicacdo de corticosteroide de forma cega, agulhamento a seco, terapia por
ondas de choque, injecéo de corticosteroide guiada, aplicacdo de acido hialurdénico, grupo
sem intervencdo, aplicacdo de plasma rico em plaquetas, intervencdo por placebo e
exercicios estruturados(31). Para o desfecho dor, na reavaliacdo de um a trés meses, a
aplicacdo de plasma rico em plaquetas e terapia por ondas de choque demonstraram
reducdo da intensidade da dor quando comparado a sem tratamento(31). Na reavaliacdo
de 6 a 12 meses, nenhuma das modalidades de tratamento propostas reduziu
significativamente os escores de dor comparado a sem tratamento(31). Com relacéo a
funcdo, na reavaliacdo de um a trés meses, 0s exercicios estruturados foram eficazes
qguando comparados a sem tratamento(31). Os resultados foram relatados de forma
inconsistente em 6 a 12 meses, que dificultou a comparacdo indireta neste momento(31).
Cabe ressaltar que dos 13 estudos somente 3 apresentavam exercicio como um brago de
tratamento, destes um foi de exercicios domiciliares sem supervisdo, um de exercicios
versus placebo e um de exercicios versus aplicacdo de corticosteroide versus grupo sem
intervencdo(43,48,49).

O presente estudo foi desenvolvido com base nas informacdes da literatura, que
demonstraram os beneficios do exercicio fisico, discutidos no tépico sobre dor cronica e
exercicio. Além disso, com relacdo a etiologia da SDTM, é sabido que o aumento da
aducdo do quadril, seja ela pelo simples posicionamento, por alteracBes 0sseas ou
disfungbes musculares, aumentam a compressdo trocantérica. Por fim, em relacdo ao
historico da doenca, as poucas revisdes sistematicas trouxeram que apesar dos poucos
estudos e da baixa qualidade que apresentam, exercicios parecem ser eficientes em
diminuir a intensidade da dor a curto, médio e longo prazo(43,48), todavia, o estudo de
Ganderton e colaboradores(49) e Clifford e colaboradores(17) ndo demonstraram

diferenga em 4, 12 e 52 semanas apos o tratamento(17,49).
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Sendo assim, até o momento da elaboracdo do projeto, ndo foram encontrados
estudos avaliando dois bracos de tratamento ativos para a SDTM, assim como, ndo ha
consenso sobre o melhor exercicio e, levando em consideracdo todas as informacdes
encontradas na literatura, foi elaborado um ensaio controlado aleatorizado. As
participantes foram randomizadas para 0s grupos controle motor e exercicios gerais. O
grupo controle motor realizou fortalecimento isométrico e isoténico exclusivo dos
musculos abdutores e extensores do quadril e treinamento neuromuscular visando o
alinhamento pélvico durante os exercicios, principalmente os unipodais e, juntamente
com orientacdes sobre evitar movimentos de aducdo exagerados do quadril. O grupo
exercicios gerais, que realizou aquecimento com caminhada, fortalecimento e
alongamento dos musculos adutores, abdutores, flexores e extensores do quadril, assim
como da regido inferior do tronco.

Para demonstrar como foi idealizado e realizado o estudo, primeiramente
apresentaremos o protocolo de estudo (ARTIGO 1) e posteriormente o artigo com 0s
resultados do desfecho primério e dos desfechos secundarios apds 8 e 60 semanas de

tratamento (ARTIGO 2).
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Abstract

Introduction

Greater trochanteric pain syndrome is an overarching term used to define pain and tender-
ness in the greater trochanteric region of the femur, which is more common in women.
Abnormal control of lower limb movements and deficient neuromuscular parameters may
lead to greater trochanteric pain syndrome; however, no studies have used neuromuscular
training as a treatment strategy. Thus, this study aims to compare the effect of a protocol of
general exercises versus a program of motor control training on pain at baseline and after
treatment in women with greater trochanteric pain syndrome.

Methods

The study was approved by the Research Ethics Committee (CAAE:
87372318.1.0000.5406) and has been prospectively registered on the Brazilian Registry of
Clinical Trials (RBR-37gw2Xx). Sixty participants will be randomized to receive motor control
exercises or general exercises. The application will be performed twice a week for 8 weeks.
The participants will be evaluated before the treatment (TO0), after 8 weeks of intervention
(T8) and after 60 weeks of intervention (T60). The primary outcome measures will be the hip
pain intensity, and secondary outcomes will be muscle strength, kinesiophobia, global per-
ceived effect, pain catastrophization, central sensitization and quality of life.
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Conclusions

Studies have suggested that greater trochanteric pain syndrome may be related to poor hip
and pelvic control, however, no study has investigated an exercise protocol focused on
increasing the strength of the abductor and extensor muscles of the hip associated with pel-
vic control training, especially in positions of unilateral support, such as gait. This study will
help determine whether greater trochanteric pain syndrome is related to abnormal control of
lower limb movements.

Background

Greater trochanteric pain syndrome (GTPS) is an overarching term used to define pain and
tenderness in the greater trochanteric region of the femur [1, 2]. It is estimated that 10 to 25%
of the population will develop some type of pain in the lateral hip region[1-3], predominantly
in women over 40 years old [2-6]. GTPS directly impacts the worsening quality of life, which
is similar to the findings in individuals with severe hip osteoarthritis [7]. Women present
pathomechanisms that can influence the onset of the GTPS, such as, smaller gluteal tendinous
insertions on the femur, shorter gluteal moment arm and weakness of the gluteus medius [6].

Changes in muscle function of the gluteus medius and minimus muscles may lead to poor hip
and pelvic control, and leading to increased hip adduction in the frontal plane, especially in posi-
tions of unilateral support, such as single leg standing [6, 8]. Physical exercise are preferable to
passive approaches in the treatment of GTPS as they result in better short-term [9, 10], medium
[9] and long-term [9-11] outcomes in terms of pain and function when compared to rest, shock-
wave therapy and / or invasive treatments, e.g. corticosteroid injection (CSI) [5, 9, 11].

Individuals with GTPS have abnormal control of lower limb movements and deficient neu-
romuscular parameters [8, 12, 13] and alterations in trunk and pelvic kinematics during walk-
ing [14], however, no studies have used neuromuscular training as a treatment strategy and
there is insufficient evidence about the influence of this intervention in terms of the clinical
and biomechanical aspects. Thus, this study aims to compare the effect of a protocol of general
exercises versus a program of motor control training on pain at baseline and after treatment,
at 8 and 60 weeks in women with GTPS. We hypothesize that both the women undergoing the
motor control protocol and the women undergoing the general exercise group (GEG) will
show improvements in all evaluated outcomes, although the motor control group (MCG) will
be superior due to the intervention being specific to the hip region.

Material and methods
Design

A two-arm, parallel randomized, double-blinded (outcome assessor and statistician), will be
performed. All personal data will be confidential. The study follows the TIDieR (Template for
Intervention Description and Replication) checklist [15] and the 2013 Standard Protocol
Items: Recommendations for International Trials statement [16] (Fig 1).

Ethical aspects

The study was approved by the Research Ethics Committee of the Sdo Paulo State University
of the Faculty of Philosophy and Sciences / Campus of Marilia (CAAE: 87372318.1.0000.5406),
first approval was in April, 20™ 2018.
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STUDY PERIOD
Screening Baseline Post-allocation
TIMEPOINT -t1 0 Week 8 Week 60
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Fig 1. Schedule of the study protocol according to the standard protocol items: Recommendations for
interventional trials checklist.

https://doi.org/10.1371/journal.pone.0269230.g001

The protocol of this study has been prospectively registered on the Brazilian Registry of
Clinical Trials (RBR-37gw2x). Participants will be informed about all study procedures and
asked to sign the Informed Consent Form prior to their enrollment in the study.

Participants

Recruitment. Women with GTPS will be recruited in the community, universities and
within the public health service, through digital (facebook and instagram) and written dissemi-
nation (flyers) placed in the public health service and at the universities. Interested participants
will contact the main researcher via phone or social media.

Eligibility criteria

Inclusion and exclusion criteria. Initial screening will be made by telephone. Potential
participants will be eligible for the study if they are between 18 and 70 years old, do only recre-
ational physical activity less than twice a week, and have had lateral hip pain for > 3 months.
They should have been feeling pain during one or more of these seven daily activities: walking,
prolonged standing, standing up from the seated position, prolonged sitting, climbing stairs,
climbing up hills or slopes, and side-lying. Potential participants will be ineligible for the study
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if they have a body mass index (BMI) > 36kg / m?, have received some type of invasive inter-
vention for lateral hip pain (e.g. CSI) or physical therapy intervention for their hip pain in the
last 12 weeks, have morning stiffness in the hip < 60 minutes, any disease affecting the neuro-
muscular system or that may prevent data collection, have had spinal or hip surgery, any infec-
tious condition, any neoplasm or cannot commit to participating for the duration of treatment
[10, 11, 14, 17, 18].

Procedures

Potential participants who fulfil the eligibility criteria by phone will then undergo two assess-
ments. The first one will be a clinical screening and will be carried out to screen the inclusion
and exclusion criteria that were not possible to evaluate by phone, as well as describing in
more detail the nature of the study and commitment required, with the opportunity for the
potential participant to ask questions. The clinical screening will be carried out at Sdo Paulo
State University and will take approximately 40 minutes to 1 hour. A registered physiotherapist
with 8 years of experience, and who has a Master in musculoskeletal disorders will make the
evaluation. Anthropometric data (age, weight, height, and BMI), personal information (name,
address, telephone number), demographic partner (profession, race and education) and patho-
logical and clinical history will be collected. The personal data of the participants will be
numerically coded and stored in a database. It will be determined whether the participants
have the ability to manipulate shoes and socks [19], have limitation in the range of motion of
spine, hip or lower limb that affects gait or the data collection or visible lower limb discrep-
ancy. It will be assessed whether the participants have palpation tenderness over the greater
trochanteric region of the femur [8, 20, 21]. If both hips are symptomatic, the most painful
side will be evaluated [10]. Trendelenburg sign, which is the pelvic drop during single leg
stance, indicating inefficiency of hip abductor muscles, will be evaluated [5, 8, 20].

The tests that will be used for clinical evaluation are intended to define the exact location of
the pain and to transmit compressive and/or tensile forces on the tendons of the abductor glu-
teal muscles over the greater trochanter. The presence of pain on palpation is an inclusion cri-
teria, therefore, it is mandatory for participation in the study.

« Palpation of the greater trochanter: positive palpation tenderness, considered when there is
pain over the greater trochanter of the femur, during the evaluation in lateral decubitus (LD)
with the pain side up, flexion of the hip joint and knees together [5, 6, 8, 11, 18].

Because of the little benefit of the greater trochanteric palpation when the test is positive,
due to the poor specificity, another test with high specificity will be used to rule in the greater
trochanteric pain syndrome, to reduce false positive. Additionally to the positive greater tro-
chanteric palpation test, the participants also must experience pain in one or more of the six
provocative clinical pain tests [13, 17, 18]. They are:

« Hip FADER: Participant in supine position (SP), has to report pain over the greater trochan-
ter when the affected lower limb is positioned in 90° flexion, adduction and external hip
rotation [18].

» Hip FADER-R with static muscle test: Participant in SP, has to report pain when the affected
lower limb is positioned in the same way but maintaining isometric resistance to internal
rotation at the end of range of motion [5, 6, 8, 11, 18].

o Patrick-Faber test: Participant in SP, has to report pain when the affected lower limb is posi-
tioned in flexion, abduction and external hip rotation [6, 18, 19].

PLOS ONE | https://doi.org/10.1371/journal.pone.0269230 June 24, 2022 4/15

40


https://doi.org/10.1371/journal.pone.0269230

PLOS ONE

Motor control exercises versus general exercises for greater trochanteric pain syndrome

o ADD: Participant has to report pain when the affected lower limb is positioned in passive
hip adduction in LD [18].

o ADD R: Participant has to report pain when the affected lower limb is positioned in passive
hip adduction in LD but maintaining isometric resistance to abduction [18].

« Single leg stance (SLS): Participant has to report pain while standing on one leg for 30 sec-
onds [6].

The second assessment will be carried out by two different blinded assessors, both regis-
tered physiotherapists with PhD in musculoskeletal disorders, to evaluate the participants out-
comes. They are pain intensity, global perceived effect, muscle strength, pain
catastrophization, kinesiophobia, central sensitization and quality of life. The blinded assessors
will evaluate the participants at baseline (before the treatment), after 8 weeks of intervention
and after 60 weeks of intervention.

Research team

The trial will involve five researchers; two researcher responsible for evaluations; one
researcher responsible for interventions; one researcher responsible for randomising partici-
pants and one researcher who will perform the statistical analysis.

Sample size and power analysis

The sample size calculation was performed through the G * Power software and was based on
the ability to detect a difference of 2 points (pilot standard deviation of +0,8 points) of pain
intensity score, because it is the primary outcome of the research. A power of 0.80, probability
of error o 0.05, effect size of 0,48 and a 15% dropout rate were used, thus we will recruit 60 par-
ticipants (30 in each group) [9].

Evaluations

The participants will be evaluated before the treatment (T0), after 8 weeks of intervention (T8)
and after 60 weeks of intervention (T60).

Randomization, allocation and blinding

If all eligibility criteria are fulfilled, and if the presence of GTPS is determined, the participants
will be randomly assigned to receive either 1) motor control exercises or 2) general exercises
(Fig 2). At this point, before the blind evaluation, participants will give their free and informed
consent.

Participants will be randomly allocated to two therapeutic arms using permuted, block-ran-
domization to balance the number of participants allocated to each group. The permuted
block (with six participants per block) randomization sequence will be generated by the web-
site www.sealedenvelope.com. The participants will be informed of their random allocation by
one of the researchers not involved with the assessment process. After the randomization, the
participants will be invited to return for physiotherapeutic evaluation (T0), with blinded asses-
sors both registered physiotherapists with PhD in musculoskeletal disorders, to evaluate the
participants outcomes. These assessors will not participate in the screening or interventions.
All participants will be advised not to disclose to the assessor any details about the intervention
program that they have received (to ensure that allocation is concealed from the assessor).
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Pain intensity Pain catastrophization
Muscle strength Central sensitization
Kinesiophobia Quality of life

l 8 weeks follow-up l
Pain intensity Pain catastrophization
Muscle strength Central sensitization
Kinesiophobia Quality of life

Global perceived effect

60 weeks follow-up

Pain intensity Global perceived effect
Pain catastrophization Kinesiophobia
Central sensitization Quality of life

All participants will be assessed through intention-to-treat
analysis n=60

Fig 2. Study fluxogram.
https://doi.org/10.1371/journal.pone.0269230.9002

Outcome measures

Primary outcome measure. There is one primary outcomes measure: 1) Average pain
over the previous week.

1) Pain intensity will be assessed at baseline (T0) and after treatment at 8 weeks (T8). It will
also be assessed at 60 weeks (T60), which is a secondary time point for the primary outcome.
Pain intensity will be assessed by the visual analog scale (VAS) [5]. Formed by a horizontal line
of 100 mm, anchored by the words “no pain / discomfort” and “worst pain / discomfort imag-
inable” [5]. To measure the pain, the participant will be asked to indicate the level pain they
are experiencing at the present moment and the average pain they experienced in the last week
by marking the scale with a line. A ruler will be used to measure the value obtained [5].

Secondary outcomes measures. There are five secondary outcomes measures: 1) Global
perceived effect, 2) Muscle strength, 3) Pain catastrophization, 4) Kinesiophobia, 5) Central
sensitization and 6) Quality of life.

1. The scale of global perceived effect (GPE) will be used after treatment, at 8 (T8) and 60
weeks (T60) during post-intervention reassessment [22]. This is a 7-point scale
(1 = completely recovered, 7 = worse than ever) to assess recovery. GPE evaluates the par-
ticipant’s perception regarding the modification of their clinical condition after the inter-
vention, and is assessed by a simple and easily understood question with alternative answer
options which will be dichotomized into “improved” (“completely recovered” and “much
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Fig 3. Hip abductor muscles evaluation.

https://doi.org/10.1371/journal.pone.0269230.9003

improved”) versus “not improved” (“slightly improved,” “not changed,” “slightly wors-
ened,” “much worsened,” “worse than ever” [22].

2. The isometric strength of the hip abductor and extensor muscles will be assessed at baseline
(T0) and after treatment, at 8 weeks (T8) during post-intervention reassessment. A Lafa-
yette Manual Muscle Tester (Lafayette Instruments) will be used, which has been shown to
be a valid method of assessing isolated muscle contraction strength [23]. To evaluate the
hip abductor muscles, the participants will be positioned supine on a stretcher, stabilized by
velcro bands around the pelvis and above the lateral ankle malleolus to avoid compensatory
movements and the influence of the examiner’s resistance [23]. The hand dynamometer
will be positioned above the lateral ankle malleolus and fixed to the stretcher by an inelastic
band, it will be positioned without rotation, with 10° of hip abduction to minimize the com-
pression potential of the tendons against the greater trochanter [13]. The untested lower
limb will be positioned with 45¢ of hip and knee flexion, with the foot positioned on the
stretcher and the upper limbs resting at the side of the body (Fig 3) [13].

To evaluate the hip extensors, the participants will be positioned in the prone position (PP)
with knee flexion in the lower limb to be evaluated. The hand dynamometer will be posi-
tioned on the posterior thigh, above the popliteal fossa and will be stabilized by an inelastic
velcro band [24]. Another Velcro band will be positioned around the pelvis (Fig 4) [24].
Measurement of limb lengths will be taken with a standard cloth tape measure in order to
calculate torque, from the greater trochanter to the center of the dynamometer, and will be
recorded in meters [24, 25]. The tests of maximal isometric strength will be performed 3

Fig 4. Hip extensor muscles evaluation.

https://doi.org/10.1371/journal.pone.0269230.g004
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times with 5 seconds duration for each contraction, with 30 seconds of rest between each
attempt [24]. Participants will be verbally encouraged to perform as much force as possible
during the test. Strength values will be normalized by the weight of each participant [24].

3. Pain catastrophization will be measured with the Pain Catastrophizing Scale (PCS) at base-
line (T0) and after treatment, at 8 (T8) and 60 weeks (T60) during post-intervention reas-
sessment. PSC is a validated [26], self-administered, 13-item questionnaire that assesses
catastrophic thoughts, feelings, and behavior when in pain [26]. This questionnaire assesses
three major domains: helplessness, magnification and rumination in relation to pain.
Results are calculated by summing all survey items and total scores range from 0 to 52, with
higher scores indicating higher levels of pain catastrophization [26].

4. Kinesiophobia will be assessed with the Tampa Scale for Kinesiophobia (TSK), which is a
validated, 17 question, self-administered questionnaire which has been translated into Por-
tuguese. Kinesiophobia will be assessed at baseline (T0) and after treatment, at 8 (T'8) and
60 weeks (T60) during post-intervention reassessment. The final score can be at least 17
and at most 68 points, with higher scores indicating higher degrees of kinesiophobia [27].

5. Central sensitization will be measured with the central sensitization inventory, which is a
self-reported health symptoms questionnaire designed as an easy-to-administer tracker for
patients who are at high risk for central sensitization, or for assessing symptoms related to
central sensitization [28]. Central sensitization will be measured at baseline (T0) and after
treatment, at 8 (T8) and 60 weeks (T60) during post-intervention reassessment. It has also
been recommended as a component of an algorithm to help classify chronic pain patients
with central sensitization and to help differentiate them from patients with primary neuro-
pathic and nociceptive pain [28].

6. The quality of life will be assessed using the International Hip Outcome Tool (iHOT) which
is a 12-question self-administered questionnaire. The questions are evaluated using a visual
analogue scale, so each question has a 10 cm line and the participants must add a vertical
line crossing the horizontal line, and the farther to the left, the worse the symptoms. The
result of each question can vary between 0 and 100 and to determine the result, all the ques-
tions must be added and divided by the number of answered questions [29]. The quality of
life will be measured at baseline (T0) and after treatment, at 8 (T8) and 60 weeks (T60) dur-
ing post-intervention reassessment.

Interventions

Motor control group. The motor control program will be performed over 8 weeks, with
two weekly appointments, face-to-face and individualized. There will be a total of 16 appoint-
ments, each lasting 50-60 minutes. The protocol will consist of isotonic and isometric
strengthening exercises, focused on abductor and extensor muscles of the hip with coordina-
tion through verbal commands to improve the dynamic motor control of the lower limbs.
Exercise progression will occur through elastic bands (Domyos), from the easiest to the most
difficult, and the addition of more difficult exercises [24]. In the first week there will be no use
of load, however from the second week the MCG will be tested with three different colors of
elastic resistance bands (green = easy, blue = medium and orange = hard), from the easiest to
the hardest and will be instructed to perform 3-5 repetitions with each band [24]. They will
decide which elastic band they feel they would be able to perform 3 sets with 8-12 repetitions,
maintaining the quality of movement [24]. Participants will choose the color of elastic band
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for each exercise and the elastic band will be positioned above the knee joint. The load progres-
sion test will be performed weekly and the load progression will be increased according to the
modified Borg scale (0-10), when 3 (moderate) or lower scores (easy) are reached, the load
progression will be made to the subsequent elastic band [24]. They will also use an aerobic step
in the last two weeks. The rest between exercises will be one minute [30]. As for the evolution
of the exercises, if the participants are unable to progress due to pain enough to give up the
exercise, or difficulty in performing at least 8 repetitions with quality, they will remain with the
parameters they were able to perform (Table 1).

Table 1. Exercise dosage and progressions of motor control protocol.

Weeks Exercise Sets Reps Position Material
1**and 2™ Bilateral bridge 3 Hold 15s Supine Elastic band
8-12

Clamshell 3 Hold 15s Lateral decubitus Elastic band
8-12

Double leg squat 3 Hold 15s Standing Elastic band
8-12

3 and 4™

Hip abduction with lower limbs extended 3 Hold 15s Lateral decubitus Elastic band
8-12

Hip abduction 3 Hold 15s Standing Elastic band

8-12

Hip abduction, flexion and extension Lateral decubitus
Hip abduction and extension

Single leg stance and squat

Elastic band

Elastic band

Elastic band

Standing Elastic band
Side walking Standing Elastic band

Single leg stance with trunk rotation
Single leg stance with flexion, abduction and extension of the hip

7% and 8

Elastic band

Elastic band

Elastic band

Reps: Repetitions; s: Seconds

https://doi.org/10.1371/journal.pone.0269230.t001
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General exercise group. The general exercise program will be performed over 8 weeks,
with two weekly appointments, face-to-face and individualized. There will be a total of 16
appointments, each lasting 50-60 minutes. The protocol will consist of 5 minutes walking
warm-up, stretching and strengthening of the muscle groups of the lower trunk, hip and lower
limbs. Exercise progression will occur through elastic bands (Domyos), from the easiest to the
most difficult (green = easy, blue = medium and orange = hard), with the use of an exercise
ball and the addition of more difficult exercises [24]. In the first week there will be no use of
load, however from the second week the GEG will be tested with three different colors of elas-
tic resistance band, from the easiest to the hardest and instructed to perform 3-5 repetitions
with each band [24]. They will decide which elastic band they feel they would be able to per-
form 3 sets with 8-12 repetitions, whilst maintaining the quality of movement [24]. Partici-
pants will choose the color of elastic band for each exercise, and the elastic band will be
positioned above the knee joint. The load progression test will be performed weekly and the
load progression will be increased according to the modified Borg scale (0-10), when 3(mod-
erate) or lower scores (easy) are reached, the load progression will be made to the subsequent
elastic band [24]. The rest between exercises will be one minute [30]. As for the evolution of
the exercises, if the participants are unable to progress due to pain enough to give up the exer-
cise, or difficulty in performing at least 8 repetitions with quality, they will remain with the
parameters they were able to perform (Table 2).

Statistical analysis

The study will be run as a superiority trial. The statistical analysis will follow the intention-to-
treat concept. Statistical analysis will be performed using the software IBM SPSS Statistics for
Windows, version 20.0 (IBM Corp., Armonk, N.Y., USA) and statistician will be blind. Data
will be evaluated using exploratory statistical techniques. Firstly, the normality and homogene-
ity of the data will be verified and then the appropriate statistical analyses will be adopted for
the variables. The between-group differences for the primary and secondary outcomes and
their respective confidence intervals at 95% will be calculated by constructing mixed linear
models. “Time” and “group” will be considered fixed effects, whereas the participants will be
considered the random effect. The time by group interaction will be included in the analysis to
assess the difference effect between the groups at each follow-up, and the dependent variable
baseline value will be included as a covariate for the correction of possible differences [31].
The significance level will be 0.05 for all statistical analyses.

A causal mediation analysis will be conducted using the “mediate” package in R (The R
Foundation for Statistical Computing). A model-based inference approach will be used to esti-
mate the average causal mediation effect (ACME), average direct effect (ADE) and the average
total effect for pain [32]. Two regression models will be created to each outcome: the mediator
model and the outcome model. If there is no total effect, we will conduct several univariate
mediation models to verify where the causal pathway braked down. By the other hand, if there
is a between-group difference, we will construct a multivariate mediation model to verify how
the intervention works through the putative mediators.

The mediator model will be constructed with treatment allocation as the independent vari-
able and the putative mediator as the dependent variable. The outcome model will be con-
structed with the treatment allocation and the putative mediator as independent variables and
the outcome as independent variable. The outcome models were adjusted for potential con-
founders (i.e. age, sex). Continuous mediators and outcomes normally distributed will be
modelled using linear models (Im).
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Table 2. Exercise dosage and progression of general exercises.

Weeks

1% and 2™

3" and 4™

51 and 6t

7" and gt

Exercises

Warm up walk

Unilateral hamstring stretch

Bilateral hamstring stretch

Hip external rotation mobility

Hip internal rotation mobility

Hip flexors strengthening with flexed lower limbs
Hip adductors strengthening with knees flexed
Hip extensors strengthening with knees flexed
Knee extensors stretching

Hip adductors stretching

Warm up walk

Piriformis stretching

Abductor stretching

Hip flexors strengthening with one leg straight moving up and down
Hip extensors strengthening with the lower limbs extended
Hip adductors strengthening with knees flexed
Hip abductors strengthening with knees flexed
Hip adductors stretching

Hip flexors stretching

Knee extensors stretching

Warm up walk

Trunk flexor stretching with elbows supported
Hip flexors strengthening with trunk elevated
Adductor muscles stretching

Trunk extensor stretching

Sitting on the feet, stretching the body forward
Trunk lateral stretching

Hip adductors strengthening

Squats against wall

Hip abductor strengthening

Knee extensors stretching

Warm up walk

Trunk flexor stretching with upper limbs straight
Trunk and hip extensors strengthening elevating upper and lower limbs
Trunk rotation stretching

Trunk strengthening by flexing arm and contralateral leg.
Sitting on the feet, stretching the body forward
Hamstring strengthening

Hip flexors strengthening

Hip extensors strengthening

Iliotibial band stretching

Reps: Repetitions; s: Seconds

https://doi.org/10.1371/journal.pone.0269230.t002

Sets

— W W W = W =W Rl,r WWw w2 =W~ R~ ~RrR, 0L LW =R == =m0 W w W w(~= =~

Reps

5 minutes
Hold 60s
Hold 60s
8-12
8-12
8-12
8-12
8-12
Hold 60s
Hold 60s
5 minutes
Hold 60s
Hold 60s
8-12
8-12
8-12
8-12
Hold 60s
Hold 60s
Hold 60s
5 minutes
Hold 60s
8-12
Hold 60s
Hold 60s
Hold 60s
Hold 60s
8-12
8-12
8-12
Hold 60s
5 minutes
Hold 60s
8-12
Hold 60s
8-12
Hold 60s
8-12
8-12
8-12
Hold 60s

Position

Supine
Supine
Supine
Supine
Supine
Supine
Prone

Prone

Sitting down

Supine
Supine
Supine
Prone
Supine
Supine
Sitting
Semi-sitting

Standing

Prone
Supine
Sitting down
Sitting down

Sitting down
Standing
Standing
Standing
Standing

Prone
Prone
Sitting down

four-point stance

Standing
Standing
Standing
Standing

Material

Elastic band
Ball
Elastic band

Elastic band
Elastic band
Ball

Elastic band

Elastic band

Ball
Elastic band

Elastic band

Elastic band
Elastic band
Elastic band
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The mediate function will be used to estimate the value of the mediator and outcome. The
simulated potential values of the mediator and outcome will be used to compute the ACME,
ADE and average total effect. We will use 1000 bootstrap simulations to generate 95% confi-
dence intervals (95% CI) if linear assumptions of mediator and/or outcome models are not
violated. Non-parametric bootstrap simulations will be used if the linear assumptions of the
mediator and/or outcome models are violated. The putative mediators that will be investigated
in both models will be hip extensors and abductors muscle strength.

Discussion

This study aims to evaluate whether there will be a difference in pain intensity between indi-
viduals with GTPS who have undergone an exercise protocol with an emphasis on motor con-
trol training and those who have undergone a program of general, nonspecific exercises.
Taking into consideration that no studies have used neuromuscular training as a treatment
strategy for GTPS, and there is insufficient evidence about the influence of this intervention in
terms of the clinical and biomechanical aspects, this study is necessary.

Exercises are considered to be the cornerstone of non-surgical treatment for chronic mus-
culoskeletal pain [18]. We chose two types of protocols: the MCG was developed to be specific
to the targeted muscle group, focusing not only on strengthening, but also on improving gait
patterns, maintaining correct, efficient movement patterns, and providing guidance on how to
avoid aggravating positions such as excessive adduction of the femur during functional activi-
ties. For GEG, a more general, non-specific exercise protocol will be applied, without advice
on positioning or strategies to avoid aggravation of pain-only warm-up, stretching and non-
specific strengthening exercises will be performed.

The diagnosis of GTPS is clinical and two studies by Grimaldi et al. 2017 and Ganderton
et al. 2017 demonstrated that palpation over the greater trochanter has a sensitivity of 80% and
85.7% respectively, and a specificity of 47% and 61.1% respectively. They also reported likeli-
hood ratios of 0.43 and 2.2, respectively, demonstrating that this test alone, when negative, is
able to rule out the presence of GTPS [6, 20]. However, the combination of palpation and one
other of the FABER, SLS, FADER, FADER-R, ADD, ADD-R tests increases the chances of
detecting GTPS due to the specificity of these tests, which can reach 100%, for this reason, we
will apply a combination of multiple clinical tests to avoid the inclusion of participants who do
not have GTPS [5, 6, 18, 20].

The clinical trial will conform to the standards of the consort group [33]. Study participants
will be randomized to participate in one of the groups through concealed allocation [18, 33]. It
is not possible to blind the clinician or the participant to group allocation. Only the assessor of
the outcome measures and the statistician are able to be blinded to treatment allocation. The
importance of not disclosing anything to this assessor about the nature of their treatment will
be strongly emphasized to participants. The statistical analysis will be conducted blind to treat-
ment group allocation-the actual groups will only be revealed post analysis. In addition, inten-
tion-to-treat analysis will be used [34]. As a limitation of the study, we highlight the
participation of women only, so care must be taken when extrapolating data to men with the
same conditions.

The idea of the research arose due to studies that pointed out physical exercises as the first
line of treatment for the management of tendinopathies [5, 17, 18]. General exercise has the
ability to decrease nociceptive afferent input to the central nervous system (CNS) and thus
decrease pain [10], however our motor control protocol consists, in addition to isotonic exer-
cises, of isometric exercises that have been reported to target both peripheral and central pain
drivers by releasing cortical inhibition and reducing tendon pain [35]. In addition, the MCG
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consists of neuromuscular training, which may be the reason for this protocol to be superior to
the GEG. The findings of this study will contribute to determining the effect on pain of both
MCG and GEG in the management of individuals with GTPS. This information may be used
by health professionals to assist them in clinical decision making and selecting the most appro-
priate training program for management of GTPS.

Trial status

Participants will be recruited and will receive treatment until 2022.
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ABSTRACT

Introduction: Greater trochanteric pain syndrome (GTPS) defines pain in the greater
trochanter region of the femur. GTPS has been related to weakness and poor control of
the pelvis. It is known that exercise benefits people with GTPS, however, no studies have
compared a motor control training versus general exercises. The study aims to compare
the motor control group (MCG) and the general exercise group (GEG) on average pain at
baseline, 8 and 60 weeks follow-up in women with GTPS. Methods: The study was
approved by the Research Ethics Committee (CAAE: 87372318.1.0000.5406) and has
been prospectively registered on the Brazilian Registry of Clinical Trials (RBR-37gw2Xx).
Sixty participants were randomized to MCG or GEG. The participants were evaluated
before treatment, after 8 and 60 weeks of intervention. The primary outcome measure
was the average pain intensity, and secondary outcomes were global perceived effect,
muscle strength, pain catastrophization, kinesiophobia, central sensitization, and quality
of life. Results: No significant Time x Group interaction was observed with respect to
average pain intensity over the previous week at 8 weeks (MD: -0.06; 95% CI -1.41 to
1.29; p=0.92, effect size= 0.02) or 60 weeks (MD: -0.75; 95% CI -2.35 to 0.83; p=0.34,
effect size= 0.24). Regarding the secondary outcomes, only the muscle strength outcome
showed a statistically significant difference when comparing the groups, specifically in
the reassessment of the hip extensor muscles on the side without pain (MD: 0.1; 95% ClI
0.0004 to 0.2 ; p=0.04; effect size = 0.54). Conclusion: The MCG was not superior to
GEG to improve average pain intensity at baseline and after treatment, at 8 and 60 weeks,

in women with GTPS.
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INTRODUCTION

Greater trochanteric pain syndrome (GTPS) is a current and generic term to define
pain or tenderness in the greater trochanter region of the femur(1,2). It is predominant in
females, especially in women over 40 years of age, and it is known that 10 to 25% of the
population will develop pain in the lateral region of the hip(2—7). Changes in the function
of the hip abductor muscles, for example, weakness, mainly of the gluteus medius and
gluteus minimus muscles, may be related to poor control of the pelvis, hip and culminate
in abnormal control of the lower limbs, in addition to kinematic alteration of the trunk
and the pelvis while walking(6,8-11).

Physical exercise benefits people with chronic pain(7), producing endogenous
opioids and a consequent decrease in nociception(12,13). Furthermore, it is known that
for GTPS, exercises are preferable to passive treatments(14,15). Taking into account the
multifactorial etiology, it seems plausible that a treatment protocol that includes the
correction of biomechanical factors associated with strengthening can contribute to the
reduction of pain in women with GTPS.

Therefore, this study compared the average pain intensity at baseline and after
treatment, at 8 and 60 weeks, in women with GTPS that participated in a motor control
exercise program, focused on isometric and isotonic strengthening of the hip abductor
and extensor muscles, associated with neuromuscular training of the lower limbs to
improve the control of the pelvis in the frontal plane, to avoid hip adduction during
walking and a general exercise program, containing warm-up, mobility exercises,
stretching and strengthening the hip and trunk muscle groups(16). The hypothesis is that
both protocols will show improvement, however, the MCG should be superior to the GEG
because the exercises are specific to the hip region and focus on what the literature reports

to be the main deficits in people with GTPS.
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METHODS

This is a RCT, parallel with two arms, double-blind (both for evaluators and for
the statistician), previously approved by the Research Ethics Committee of the Sdo Paulo
State University, Faculty of Philosophy and Sciences, Campus of Marilia (CAAE:
87372318.1.0000.5406), with the approved study protocol(16). The RCT was previously
registered in the Brazilian Registry of Clinical Trials (RBR-37gw2x). All participants

sign the informed consent form before starting treatment.

Participants

Women with GTPS were recruited in the city of Marilia (Universities and public
health services), through social media (Facebook, Instagram, WhatsApp, and websites),
and through written dissemination (flyers). Women interested in participating in the study
were able to contact the principal investigator by phone, email, or social media. Eligibility
criteria were: age between 18 and 70, practicing physical activity up to two days a week,
and presenting lateral hip pain for more than 3 months. In addition, the participants should
report pain in the lateral region of the hip in at least one of the seven activities: walking,
prolonged standing, standing up from the seated position, prolonged sitting, climbing
stairs, climbing up hills or slopes, and side-lying. The non-eligibility criteria were: have
a body mass index (BMI) > 36kg / m?, have received some type of invasive intervention
for lateral hip pain, corticosteroid injection (CSI), or physical therapy intervention for
their hip pain in the last 12 weeks, have morning stiffness, any disease affecting the
neuromuscular system or that may prevent data collection, have had spinal or hip surgery,
any infectious condition, any neoplasm or cannot commit to participating for the duration

of treatment(11,15,17-19).
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Randomisation
Participants were initially screened by phone or whatsapp and subsequently
through face-to-face evaluation to determine whether they met the eligibility criteria.
Prior to the baseline evaluation (TO), participants were randomized via
www.sealedenvelope.com, using block-randomization, into the following groups(16):
e Motor control group (MCG)

e General exercises group (GEG)

Study treatments

Motor control exercises were performed twice a week for 8 weeks. Each session
varied between 50-60 minutes of individualized, face-to-face treatment, and accompanied
by a physical therapist. During the treatment sessions, the participants performed
isometric and isotonic strengthening of the hip abductor and extensor muscles, associated
with neuromuscular training of the lower limbs to improve the control of the pelvis in the
frontal plane, to avoid hip adduction during walking(16).

General exercises were performed twice a week for 8 weeks. Each session varied
between 50-60 minutes of individualized, face-to-face treatment, and accompanied by a
physical therapist. Each treatment session was started by warming up with walking for 5
minutes. Subsequently, the participants performed stretching, exercises to gain mobility

and isotonic strengthening of the trunk, hip and lower limbs muscles(16).



Outcomes

The primary outcome evaluated was the average pain intensity over the previous
week using the Visual Analogic Scale (VAS). To define pain intensity, participants were
instructed to indicate the average pain intensity in the last week(5). A ruler was used to
measure the value obtained(5). It was assessed at baseline, 8 and 60 weeks after treatment.

For the evaluation of secondary outcomes, the following were used:

The scale of Global Perceived Effect (GPE), assesses the participants' perception
of improvement after treatment(20). It was assessed at 8 and 60 weeks after treatment.

The isometric strength of the hip abductor and extensor muscles was evaluated
by a manual muscle tester (Lafayette Instruments)(21) and it was described in the study
protocol(16). The peak force (Newtons) of the 3 contractions was recorded and the
average of these values was used(19). The distance between the greater trochanter and
the mid-point of the dynamometer placement (proximal to the lateral malleolus and above
the popliteal fossa) was then measured (m). Torque (Nm) was then calculated by the
equation T = F (N) x D (m), and then standardized to body weight (Nm/kg)(19). It was
assessed at baseline and 8 weeks after treatment.

The pain catastrophization scale (PCS) was used to assess catastrophic thoughts,
feelings, and behavior when in pain(22). It was assessed at baseline, 8 and 60 weeks after
treatment.

Tampa Scale for Kinesiophobia (TSK) was used to assess “excessive, irrational,
and debilitating fear of movement and physical activity, resulting in feelings of
vulnerability to pain or fear of recurrence of the injury”(23). It was assessed at baseline,

8 and 60 weeks after treatment.
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Central sensitization inventory (CSI) was used to screen participants at high risk
for central sensitization or to assess symptoms related to central sensitization(24). It was
assessed at baseline, 8 and 60 weeks after treatment.

The International Hip Outcome Tool (iIHOT) was used to evaluate the quality of
life of people with hip pain(25). It was assessed at baseline, 8 and 60 weeks after

treatment.

Sample size

The sample size calculation was performed through the G * Power software. It
was based on the ability to detect a difference of 2 points (pilot standard deviation of +0,8
points) of pain intensity score because it is the primary outcome of the research. A power
of 0.80, probability of error a 0.05, effect size of 0,48 and a 15% dropout rate were used,

thus we will recruit 60 participants (30 in each group)(14).

Statistical analysis

The study was run as a superiority trial. The statistical analysis followed the
intention-to-treat concept. For missing data, imputation was performed using the average
values. Statistical analysis was performed using the software IBM SPSS Statistics for
Windows, version 20.0 (IBM Corp., Armonk, N.Y., USA) and the statistician was
blinded. Data were evaluated using exploratory statistical techniques.

Firstly, the normality and homogeneity of the data were verified and then the
appropriate statistical analyses were adopted for the variables. The between-group
differences for the primary and secondary outcomes and their respective confidence
intervals at 95% were calculated by constructing mixed linear models. “Time” and

“group” were considered fixed effects, whereas the participants were considered the
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60

random effect. The time by group interaction were included in the analysis to assess the
difference effect between the groups at 8 and 60 weeks follow-up, and the dependent
variable baseline value were included as a covariate for the correction of possible

differences(26). The significance level was 0.05 for all statistical analyses.



RESULTS

Between March 2019 and March 2022, 330 women were evaluated, 60 met the
selection criteria and were invited to participate in the RCT. Thirty participants were
randomized to MCG, and thirty to GEG. The trial was completed in March 2023, 60
weeks after the completion of the last participant’s 8-week exercise program.

Of the 60 women who started treatment, 57 (95%) completed all follow-ups (8
and 60 weeks), and only 3 of them dropped out of the study (1 in the MCG and 2 in the
GEG), however, all were included in the study due to intention-to-treat analysis (figure
1). One participant, from the MCG, reported having started training at the gym

simultaneously with the physiotherapeutic treatment.

[F‘ulanﬁal participants identified (n=330) ] Excluded (n=250)

l s Not lateral hip pain (28)
+ Previous corticosteroid injection (3)
[ Assessed for eligibility via phone ] + Age criteria (12)
= Previous physiotherapy (16)
+ Unable to do exercises (4)
«  Other diseases (29)
= High body mass index (28)
= Physical activity practice > 2x a week
(17)
+ Unable to attend/did not attend/not
interested (103)
= Previous hip or spine surgery (4)
+  Got better (4)
Excluded (n=20) o Man(2)
+ Negative on clinical tests (9)
» Intra-articular pathology (4)
+ Pain radiated from the piriformis (1)
«  Back pain (2)

‘ Physiotherapeutic screening (n=80) ‘

+ Unable to perform the test on the ~
treadmill (3)
+ Visible discrepancy of lower limbs (1) v
_— i
l F (n=60) l

Motor control group (MCG=30) ‘ General exercise group (GEG=30)
Excluded (n=1) | Excluded (n=2)
s Underwent surgery (1) i . *  Withdrew from study (1)

+ Accident (1)

Analyzed (n=30) Analyzed (n=30)
60 weeks follow-up
A
Analyzed (n=30) Analyzed (n=30)

Figure 1. Flow of participants throughout trial
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The characteristics of the participants are shown in Table 1. The groups were

similar at baseline for all evaluated characteristics. No participant or practitioner reported

a serious adverse event.

Table 1. Baseline descriptive characteristics of trial participants, by treatment group.

All participants

(n=60) MCG (n=30) GEG (n=30)

Age, years* 49,2 (12,3) 50,2 (12,2) 47,5 (12,3)
Symptom duration, years* 4,7 (5,5) 54 (5,3) 4,0 (5,7)
Height, m* 1,6 (0,6) 1,6 (0,1) 1,6 (0,1)
Weight, kg* 75,6 (10,8) 73,8 (10,1) 77,8 (11,1)
BMI* 28,8 (3,7) 28,2 (3,5) 29,7 (3,8)
Number of sessions* 15,0 (2,6) 15,3 (1,6) 14,8 (3,3)
Average pain intensity (0-10 points)* 5,8 (2,3) 59 (2,7) 5,7 (2,0)
Gluteal muscle torque, Nm/kg*

Hip abductor with pain* 0,8(0,2) 0,8(0,2) 0,8(0,2)
Hip abductor without pain* 0,8(0,2) 0,8(0,2) 0,9 (0,3)
Hip extensor with pain* 0,5(0,2) 0,5(0,2) 0,6 (0,3)
Hip extensor without pain* 0,6 (0,2) 0,6 (0,2) 0,6 (0,3)

City

Marilia

Garca

Oriente
Platina

Race
Caucasian
Non-caucasian

Education level
Incomplete high school or less
Complete high school

Incomplete graduation
Complete graduation

Pain

Unilateral

Bilateral

Provocative clinical pain tests

56 (93,3%)
1 (1,7%)
2 (3,3%)
1 (1,7%)

48 (80%)
12 (20%)

7 (11,7%)
20 (33,3%)

10 (16,7%)
23 (38,3%)

35 (58,3%)
25 (41,7%)

28 (93,3%)
1 (3,3%)
1 (3,3%)

26 (86,7%)
4 (13,3%)

3 (10%)
11 (36,7%)

4 (13,3%)
12 (40%)

16 (53,3%)
14 (46,7%)

28 (93,3%)
1 (3,3%)
1 (3,3%)

22 (73,3%)
8 (26,7%)

4 (13,3%)
9 (30%)

6 (20%)
11 (36,7%)

19 (63,3%)
11 (36,7%)

Hip FADER 50 (83,3%) 26 (86,7%) 24 (80%)
Hip FADER-R 50 (83,3%) 26 (86,7%) 24 (80%)
Patrick-Faber 56 (93,3%) 27 (90%) 29 (96,7%)
ADD 50 (83,3%) 26 (86,7%) 24 (80%)
ADD-R 44 (73,3%) 23 (76,7%) 21 (70%)
Single leg stance 54 (90%) 28 (93,3%) 26 (86,7%)
Trendelenburg 26 (43,3%) 17 (56,7%) 9 (30%)

*Data are mean (standard deviation); MCG: Motor control group; GEG: General exercise group; BMI:

Body mass index; Nm/kg: Torque (Nm) standardized to body weight.
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Primary outcome

No significant Time x Group interaction was observed with respect to average
pain intensity over the previous week at 8 weeks (MD: -0.06; 95% CI -1.41 to 1.29;
p=0.92, effect size= 0.02) or 60 weeks (MD: -0.75; 95% CI -2.35 to 0.83; p=0.34, effect

size= 0.24) (table 2).

Secondary outcomes

No significant Time x Group interaction was observed with respect to GPE (MD:
0.142; 95% CI -0.14 to 0.42; p= 0.66, effect size= 0.26) at 8 weeks. Regarding muscle
strength, the same ocurred with hip abductor with pain (MD: 0.02; 95% CI -0.5 to 0.09;
p=0.59; effect size =0,37), hip abductor without pain (MD: 0.002; 95% CI -0.08 to 0.09;
p=0.95; effect size= 0,01) and, hip extensor with pain (MD: -0.01; 95% CI -0.122 to 0.1;
p=0.84; effect size: 0,49), but the hip extensor without pain showed diferences between
groups (MD: 0.1; 95% CI1 0.0004 to 0.2; p=0.04; effect size = 0,54). No significant Time
x Group interaction was observed with respect to pain catastrophizing (MD: -1.91; 95%
Cl -8.34 to 4.52; p= 0.55, effect size= 0.15), kinesiophobia (MD: -2.94; 95% CI -6.89 to
1.02; p= 0.14, effect size= 0.38), central sensitization (MD: -0.96; 95% CI -6.16 to 4.22;
p=0.77, effect size= 0.09), and quality of life (MD: 3.09; 95% CI -6.91 to 13; p= 0.54,
effect size= 0.16) at 8 weeks follow-up. No significant Time x Group interaction was
observed with respect to GPE (MD: -0.27; 95% CI -0.61 to 0.06; p= 0.11, effect size=
0.41), pain catastrophizing (MD: -1.85; 95% CI -8.92 to 5.21; p= 0.6, effect size= 0.13),
kinesiophobia (MD: -1.19; 95% CI -5.36 to 2.98; p= 0.5, effect size= 0.14), central
sensitization (MD: 1.14; 95% CI -4.15 to 6.43; p= 0.67; effect size= 0.11) or quality of
life (MD: 8.79; 95% ClI -4.67 to 22.2; p= 0.19, effect size= 0.33) at 60 weeks follow-up

(table 3).
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Table 2. Primary Outcome

Adjusted between-  Effect Adjusted between-  Effect

Baseline 8 weeks groups mean size as 60 weeks groups mean size as

MCG (n=30) GEG (n=30) MCG (n=30) GEG (n=30) difference (95% Cl) SMD* MCG (n=30) GEG (n=30) difference (95% CI) SMD*

Pain Intensity (0-10)  59(27) 570  17(1)  15(14) (-006(-141t01.29) 0.02 277  18(24) (-0.75(-2.35t00.83)) 0.24

* Standardized mean difference (SMD) calculated from marginal estimates (Cohen d); P< 0.05; MCG: Motor control group; GEG: General exercise group

Table 3. Secondary Outcomes

Baseline 8 weeks Adjusted between- Effect 60 weeks Adjusted between-  Effect

MCG GEG MCG GEG groups mean difference  size as GEG groups mean size as

(n=30) (n=30) (n=30) (n=30) (95% CI) SMD* MCG (n=30) (n=30) difference (95% CI) SMD*
Global Perceived Effect - - 2,0 (0,6) 2,1(0,5) 0.142 (-0.14 t0 0.42) 0.26 2,3(0,9) 2,1(0,5) (-0.27 (-0.61t0 0.06)  0.41
Muscle Strength
Hip abductor with pain 0,8(0,2) 0,8 (0,2) 0,9(0,2) 0,9(0,2) 0.02 (-0.05 to 0.09) 0.37 - - - -
Hip abductor without pain 0,8 (0,2) 0,9 (0,3) 0,9(0,2) 1,0 (0,3) 0.002 (-0.08 to 0.09) 0.01 - - - -
Hip extensor with pain 0,5(0,2) 0,6 (0,3) 0,7 (0,2) 0,7 (0,3) (-0.01(-0.12 t0 0.1)) 0.49 - - - -
Hip extensor without pain 0,6 (0,2) 0,6 (0,3) 0,6 (0,2) 0,8 (0,3) 0.1 (0.0001 to 0.004) 0.54* - - - -
Catastrophizing 28,2(11,2) 27,3(10,9) 17,2(11,3) 14,4(125) (-1.91(-8.34104.52) 0.15 18,1(14,1) 153(12,0)0 (-1.85(-8.92t05.21) 0.13
Kinesiophobia 36,9(6,5 379(8,4) 31,8(6,2) 29,7(6,9) (-2.94 (-6.89 t0 1.02) 0,38 33,9(8,3) 334(7,7) (-1.19(-5.36t02.98) 0.14
Central Sensitization 47,0 (12,5) 44,5 (13,6) 37,0(14,5) 33,2(13,7)  (-0.96 (-6.16 to 4.22) 0.09 41,2(135) 395(14,9) 114(-415t06.43) 0.11
Quality of life 32,8(17,2) 28,1(15,1) 69,4 (21,8) 68,0(20,7) 3.09(-6.91 to0 13) 0.16 60 (28,7) 64,2(249) 8.79(-4.67t022.2) 0.33

* Standardized mean difference (SMD) calculated from marginal estimates (Cohen d); P< 0.05;
MCG: Motor control group; GEG: General exercise group.



DISCUSSION

According to the results of the study, we can say that our hypothesis was refuted.
The MCG was not superior than the GEG to improve pain intensity. This was an
individualized RCT with the presence of the physical therapist in all sessions and done in
the clinical setting. This RCT showed that an 8-week progressive abductor and extensor
hip strengthening associated with neuromuscular training of the lower limbs to improve
the control of the pelvis, emphasizing pelvic alignment, especially in the frontal plane, to
reduce hip adduction during walking was capable to reduced pain intensity,
catastrophizing, kinesiophobia, central sensitization, and improved quality of life intra-
group, as well as the GEG, however, there was no significant effect between groups at 8
and 60 weeks follow-up. The GPE was also not different between groups. Related to the
muscle strength, there was a significant effect only on the strength of the hip extensor
muscle in the painless leg (p=0,04) in the GEG.

Regarding the pain intensity, Ganderton et al 2018 also found no differences
between an exercise program focused on isometric loading of the gluteus medius and
minimus, and Kinetic chain (quadriceps and calf muscle) strengthening exercises, and a
sham group that predominately involved seated exercises not aimed at therapeutic loading
of the gluteal tendons or strengthening of the kinetic chain at 12 and 52-weeks follow-
ups(17). A study by Clifford et al. 2019(7) compared an isometric and an isotonic group
for GTPS(7). No difference was found in pain intensity between groups after 12 weeks,
also in agreement with our results. A study conducted by Mellor et al 2018 found that
education plus exercise and CSI was better than wait and see approach related to pain
intensity, with a better result for education plus exercise at 8-week follow-up, however,
at 52 weeks, education plus exercise and CSI showed similar results(14). Rompe et al

2009 compared home exercise with CSI and Radial Shockwave Therapy (RST) and
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found, respectively, 7%, 75%, and 13% of pain decreased at 1 month, 41%, 51%, and
68% at 4 months, and 80%, 48% and 74% at 15 months follow-up(15).

The analysis of the secondary outcomes showed that both MCG and GEG generate
similar results in GPE, pain catastrophizing, kinesiophobia, central sensitization, and
quality of life, thus, these secondary outcomes are equally supportive of both studied
protocols in the decision-making process. The MCG and the GEG showed similar results
regarding to the GPE, the punctuation was 2.0 and 2.1 at 8 weeks and, 2.3 and 2.1 at 60
weeks, respectively. GPE is rated on a 7-point scale (1 = completely recovered, 7 = worse
than ever)(20). These ratings were dichotomized into: improved [completely recovered
(1) and much improved (2)] versus not improved [slightly improved (3), not changed (4),
slightly worsened (5), much worsened (6), worse than ever (7)], demonstrating both
groups were able to recover(20). This corroborates the findings of Ganderton et al.
2018(17) that showed no diferences between groups.

Muscle strength showed similar baseline values compared to Mellor et al 2018.
This study showed that a therapy based on education plus exercise was better than a “wait
and see” approach to hip abductor strength at 8 weeks follow-up(14). They also compared
education plus exercise with CSI, but no differences were observed(14). In our study, it
was compared two therapies based on exercises. Despite the increase in intra-group
muscle strength, a statistically significant difference (p=0,04) was only observed between
the groups in assessing the strength of the hip extensor muscles on the side without pain.

To date, no RCT has compared the outcomes of kinesiophobia and central
sensitization in people with GTPS, demonstrating that interest in the subject is recent and
based on biomechanics not taking into account psychological factors. However, it is
known that psychosocial factors are important predictors of pain and both physical and

psychological functioning(27). Our findings showed scores of kinesiophobia within the
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normal range (29-43 points) that remain in the normal range after treatment. A cross-
sectional study by Ferrer-Pefa et al. 2019 showed no correlation between kinesiophobia
and dynamic balance in people with GTPS, even in higher values of kinesiophobia(27).

As for central sensitization data, MCG and GEG were classified as moderate
(pontuation between 40-49) at baseline and were reclassified as mild (pontuation between
30-39) at 8-week follow-up. At 60 weeks follow-up MCG returned to moderate. A study
by Ferrer-Pefa et al. 2018, aimed to discover the association between pain expansion,
pain severity, and pain-related central sensitization somatosensory variables in patients
with GTPS(28). They found that 34.7% of patients showed negative conditioned pain
modulation which suggests that central mechanisms may be involved in these patients as
temporal summation is a hallmark sign from the brainstem(28).

Pain catastrophizing and quality of life were not different between groups, as
seems a previous study(17). The study by Mellor et al. 2018(14) showed that the
education plus exercise group improved the quality of life when compared to CSl, and
showed improvement in quality of life and pain catastrophizing when compared with a
wait and see approach(14). A recent study(29) showed that factors such as higher pain
catastrophizing and poorer quality of life are common findings in people with GTPS,
especially in the subgroup with more severe disability characteristics(29).

Our results suggest that, although there was no difference between groups, an
exercise strategy focused on strengthening the hip abductor and extensor muscles, with
neuromuscular training to prevent hip adduction during walking, and general exercise,
including a warm-up in the walking, strengthening and stretching of the trunk and lower
limbs were beneficial for women with GTPS. Therefore, both treatments can be chosen

for the rehabilitation of women with GTPS.
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The main limitation of the present study was that the therapist was not blinded to
the treatment assignment as usual in exercise-based protocol RCTs. Another limitation is
that all participants were evaluated and/or treated during the coronavirus pandemic, which
may have influenced the results, with four participants in the MCG absent due to
suspicion or to recover from covid-19 and one to recover from dengue. The same occurred
in the GEG, one was absent due to suspicion of covid-19 and one was due to recover from
dengue. Despite the challenges imposed by the pandemic, the study proved to be viable,
mainly because it was individualized, and the treatments were well accepted by

participants as demonstrated by the high retention rates and no major adverse events.
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CONCLUSION
The MCG was not superior to GEG to improve average pain intensity at baseline

and after treatment, at 8 and 60 weeks, in women with GTPS.
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authors in muscles without tendon, as rectus abdominis muscle (RAM), through ex-vivo myo-
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Results: All tested RAM samples (five different samples) show patterns of electrical

activity. A positive response was observed in 100% of the programmed stimulation.
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2. No electrical activity was recorded in the Sham group.

Conclusions: This study shows that it is feasible to assess the physiological responses
of striated muscle without tendon as RAM, obtained at C-section, under ex vivo
myography. These results could be recorded, properly analyzed, and demonstrated its
potential as a diagnostic tool for rectus abdominis muscle electrical activity.

Keywords: Contractility, Rectus abdominis muscle, C-section, Myography, Skeletal
muscle

Background

The Rectus Abdominis Muscle (RAM), a striated muscle without tendon, extending
along the abdomen to the pubic symphysis, undergoes physiological adaptations dur-
ing pregnancy [1-5]. As a striated muscle, the main focus of research has been on con-
tractile muscle cells [6]. RAM has synergistic contractile activity with the pelvic floor
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Abstract

Introduction

Urgency urinary incontinence (UUI) is characterized by involuntary urine leakage immedi-
ately after reporting of sudden, compelling desire to void. Electrostimulation and non-inva-
sive neuromodulation have been considered as the first and third line of UUI treatment but
there is a lack of consensus on which parameters are more efficient. Thus, this study aims
to compare the effect of low versus medium frequency currents on urinary incontinence
severity and quality of life in women with UUI complains.

Methods

It will be a randomized controlled trial with 5 arms, double-blinded (outcome assessor and
statistician). The study was approved by the Research Ethics Committee (CAAE:
11479119.9.0000.5406) and has been prospectively registered on the Brazilian Registry of
Clinical Trials (RBR-8bkkp6). Concerning, double-blind process, the blinded assessor will
be responsible for evaluate primary and secondary outcomes at baseline and follow-up with-
out information about allocation and the statistician will perform analyses without information
about group codification. One hundred and five participants will be randomized to receive:
(1) Transcutaneous tibial nerve stimulation-low frequency, (2) Transcutaneous tibial nerve
stimulation-high frequency, (3) Aussie median frequency, (4) Interferencial median fre-
quency or (5) High voltage stimulation. The application will be performed during 20 sessions
of 45-minutes, twice a week for 10 weeks, in groups of maximum 5 participants. The partici-
pants will be evaluated before treatment (baseline- 0 week), during the treatment (5 weeks)
and after the last treatment session (10 weeks). The primary outcomes measures will be Ul
severity and quality of life, and the secondary outcome will be pelvic floor strength. Statistical
analysis will be performed using SPSS software version 24.0 for Windows (IBM Corp.,
Armonk, N.Y., USA). The variables will be described by the mean and 95% confidence
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Abstract

Introduction

The myofascial trigger points (MTrPs) are hyperirritable nodules present in a tight muscle
band. Among the symptoms, pain is one of the most common, but the individuals may have
other sensory, motor, and autonomic changes. Athletes can have MTrPs more intensely
due to the high physical and emotional demand. There are a variety of treatments, but not all
have strong or moderate evidence of their effectiveness. Thus, the aim of this study is to
compare the effects of ischemic compression (IC) and extracorporeal shockwave therapy
(ESWT) on pressure pain threshold immediately after the intervention and after 48h.

Methods

This randomized clinical trial was registered in the Brazilian Registry of Clinical Trial (RBR-
6wryhb9) and was approved by the Research Ethics Committee (CAAE 46682921.9.0000.5406).
Forty participants will be randomized to receive IC or ESWT treatment once in each MTrPs.
The protocol will consist of evaluations before (T0), immediate after (T1), and after forty-eight
hours (T2) of the intervention. The primary outcome will be pressure pain threshold and the
secondary outcomes will be jump height, muscle strength, dorsiflexion range of motion (ROM),
the correlation between MTrPs and temperature and participant’s satisfaction.

Conclusions

The IC and ESWT have been shown to be efficient in decreasing pain, however, the studies
that compare the efficiency of these two treatments are limited in the literature, mainly in the
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Abstract

Background

There is ample evidence that gestational diabetes mellitus has a direct influence on urinary
incontinence and pelvic floor muscles. There are no standardized pelvic floor muscle exer-
cise programs in the literature for the physiotherapy and differ in the type of exercise, inten-
sity, type and duration of application, and the frequency and duration of treatment sessions.
The aim of this systematic review will be to investigate that Pelvic Floor Muscle Training can
prevent and/or decrease the pregnancy specific urinary incontinence in women with gesta-
tional diabetes mellitus or gestational hyperglycemia.

Methods

We will perform a systematic review according to the Cochrane methodology of Random-
ized Controlled Trials. An overall search strategy will be developed and adapted for
Embase, MEDLINE, LILACS, and CENTRAL databases, with the date of consultation until
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ABSTRACT

Introduction: Muscle strength, flexibility and changes in muscle recruitment patterns are usually asso-
ciated to low back pain (LBP). Physical exercises can reverse the adverse changes associated to LBP.
Objectives: Compare Pilates, general exercises and educational workshop on muscle flexibility, strength
and recruitment of the trunk extensor muscles in women with LBP.
Methods: Forty-six women were randomly divided into Pilates group (PG, n = 16), general exercise group
(GEG, n = 15), and educational group (EG, n = 15). This study sought to determine flexibility, muscle
strength, and muscle recruitment of right (RIL), left (LIL) iliocostalis lumbar; right (RMU) and left (LMU)
lumbar multifidus muscles. Both PG and GEG performed 16 exercise sessions, while EG attended 4
workshops. Statistical analysis used data sample from Shapiro-Wilk test, Pearson's correlation, multi-
variate analysis, mixed variance analysis, and Cohen's index.
Results: Flexibility showed no differences (p > 0.05). Muscle strength increased in the intragroup analysis
for PG (p = 0.003) and GEG (p = 0.002); however, the intergroup analysis presented no difference.
Intergroup showed statistically significant differences for the recruitment of RMU in PG (p < 0.001).
Intragroup analysis presented differences after interventions in PG for RIL (p = 0.001); in GEG for LIL
(p = 0.005); and in EG for RIL (p = 0.007), LIL (p = 0.002) and RMU (p < 0.001).
Conclusions: None of the groups showed flexibility improvements. PG and GEG increased muscle
strength through intragroup analysis. Intergroup analysis showed an increase in recruitment of the RMU
muscle in PG and all groups demonstrated significant improvements in the intragroup analysis.

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction

subjects have presented a decrease in muscle strength (Ishak et al.,
2016) and a lower recruitment of the lumbar extensor muscles

The number of people at advanced ages is increasing worldwide
(Choi et al.,, 2016). Ageing process involves an interaction between
physical, physiological, and social factors; therefore, it may rise the
occurrence of chronic diseases (Guimaraes et al., 2014), such as low
back pain (LBP) (Dellaroza et al., 2013; Hulla et al., 2016). There are
known some neuromuscular alterations in adults with chronic LBP,
such as increased intramuscular fat and decreased muscle mass of
the erector spinae muscles (Sions et al., 2017). Furthermore, many

* Corresponding author. Sao Paulo State University, Department of Physiotherapy
and Occupational Therapy, Campus of Marilia, 737 Hygino Muzzi Filho Avenue,
Mirante, 17.525-000, Marilia, State of Sao Paulo.
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(Sions et al., 2017). Overall, low back pain is a protective mechanism
for the spine (Kienbacher et al., 2017).

Studies showed that patients with LBP have less flexibility
(Gordon and Bloxham, 2016; Ramirez and Lemus, 2010); therefore,
reducing their ability to perform daily life activities (Felicio et al.,
2017; Gordon and Bloxham, 2016), due to an increase in lumbar
spine overload changes that are commonly related to shortened
hamstring muscles and lumbopelvic rhythm (Gordon and Bloxham,
2016; Ramirez and Lemus, 2010).

Flexibility, stiffness and muscles recruitment pattern impair-
ments affect spinal stability; therefore, physical exercise training
plays an important part in the rehabilitation programs (Engers
et al., 2016; Gordon and Bloxham, 2016; Guimaraes et al., 2014;
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Background and objective: Gestational diabetes mellitus (GDM) is a
comorbidity which may cause acute and lifelong disorders to mother and
child. Alterations in muscular and connective tissues have been associated with
GDM in translation studies, characterizing gestational diabetic myopathy.
Pregnancy-specific urinary incontinence and sexual disabilities, disorders that
depend on the pelvic floor muscle (PFM) integrity, are also associated with
GDM both during and after pregnancy. The aim was to compare PFM activation
patterns between GDM and non-GDM women from 24-30 gestational weeks
to 18—-24 months postpartum during a standard clinical test during gestation
and postpartum.

Methods: We conducted a prospective three-time-point cohort study from
gestation (24-30 weeks—T1, and 36-38 weeks—T2) to 18-24 months
postpartum (T3). PFM electromyography was recorded in primigravida or
primiparous women with one previous elective c-section with or without the
diagnosis of GDM according to the American Diabetes Association criteria. A
careful explanation of the muscle anatomy and functionality of the PFM was
given to participants before EMG assessment. The outcome measures were
PFM activation patterns assessed during pregnancy and postpartum,
comparing intra and between groups. PFM activation patterns were assessed
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Influence of pain in strength, resistance and recruitment of trunk muscles

Influéncia da dor na forca, resisténcia e recrutamento dos musculos do tronco

Guilherme Thomaz de Aquino Nava', Beatriz Mendes Tozim?, Mary Hellen Morcelli?, Marcelo Tavella Navega?

ABSTRACT

BACKGROUND AND OBJECTIVES: Changes in motor con-
trol may contribute to muscle recruitment deficits. The objective
of this study was to evaluate strength, resistance, and recruitment
of the trunk muscles.

METHODS: We evaluated 35 women, divided into two groups:
chronic low back pain (LBPG, n=20) and control (CG, n=15).
The clinical conditions, incapacity, level of pain, strength, resis-
tance and the muscles recruitment: internal oblique (I0) and
external oblique (EO), rectus abdominis (RA), lumbar iliocostal
(LI) and lumbar multifidus (LM) were evaluated. MANOVA,
MANCOVA and Kruskal-Wallis were used.

RESULTS: There was no significant difference between groups
in the muscle strength test (p<0.172). The control group showed
the greater capacity for muscle resistance in the muscle enduran-
ce test (p<0.001). In muscle recruitment, chronic low back pain
group presented greater muscle activation, which was evident in
the global stabilizing muscles EO and RA (p<0.05).
CONCLUSION: Women with back pain had decreased muscu-
lar resistance and greater recruitment of the global muscles when
compared to women with no back pain.

Keywords: Electromyography, Lumbar pain, Muscle strength,
Physical resistance.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Alteragbes no controle mo-
tor podem contribuir para déficits no recrutamento muscular.
Sendo assim o objetivo deste estudo foi avaliar a forga, resisténcia
e o recrutamento dos musculos do tronco.

METODOS: Foram avaliadas 35 mulheres, divididas em dois
grupos: dor lombar cronica (GDL, n=20) e controle (GC,

n=15). Avaliou-se as condigoes clinicas, incapacidade, nivel da
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dor, forca, resisténcia e recrutamento dos musculos: obliquo ex-
terno (OFE) e interno (OI), reto abdominal (RA), iliocostal lom-
bar (ICL) e multifido lombar (MUL). Utilizou-se MANOVA,
MANCOVA e Kruskal-Wallis.

RESULTADOS: No teste de forca muscular nio houve diferenca
significativa entre os grupos (p=0,172). O grupo controle demons-
trou maior capacidade de resisténcia no teste de resisténcia mus-
cular (p<0,001). No recrutamento muscular, o grupo dor lombar
cronica apresentou ativagio muscular maior, que ficou evidente
nos musculos estabilizadores globais, OE e RA (p<0,05).
CONCLUSAO: Mulheres com dor lombar apresentaram resis-
téncia muscular diminufda e maior recrutamento nos musculos
globais, quando comparadas as mulheres sem dor lombar.
Descritores: Dor lombar, Eletromiografia, For¢a muscular, Re-
sisténcia fisica.

INTRODUGCAO

A dor lombar (DL) ¢ definida como dor ou desconforto que pode
acometer a regiao da coluna lombar, lombossacral ou sacroilfaca e se
manifesta como umas das principais disfungées musculoesqueléticas
da atualidade'?. Aproximadamente 80% da populacio sofrerd al-
gum episédio de DL durante a vida, e dentre estes, aproximadamen-
te 62% apresentario recorréncia apés um ano”°. A etiologia da dor
lombar cronica (DLC) e seu curso natural sdo questdes importantes
que ainda nao sao bem compreendidas, sendo que aproximadamen-
te 90% dos casos de DLC nao apresentam etiologia definida ou
identificdvel, dificultando o tratamento'”. Estudos foram feitos com
o intuito de avaliar a relagio entre a forca e a resisténcia dos muscu-
los extensores do tronco e a DLC, que ¢ um fendmeno relacionado
com a incapacidade a longo prazo'*.

Uma das hipteses para a alteragio na forca e resisténcia muscular
sio0 as alteracoes na adaptagio neural e consequente modificagio no
controle motor’®. Essa teoria sugere que alteracdes em diferentes
niveis do sistema nervoso podem resultar na redistribuicio da ativi-
dade muscular e mudanga no comportamento mecnico, que pode
levar a déficits no controle postural dos musculos do tronco®*”.
Contudo, essa relagao entre forca, resisténcia e recrutamento mus-
cular dos musculos estabilizadores do tronco foi pouco abordada.
Dessa forma, nota-se a importincia da avaliagio do recrutamento
dos musculos do tronco simultaneamente 2 avaliagio dos pardme-
tros de forca e resisténcia muscular. Sendo assim, para a avaliagio
do sistema muscular ¢ importante dividi-lo em musculos locais e
globais devido as suas fungoes®'°.

A literatura descreve a eletromiografia de superficie como instru-
mento que apresenta caractetisticas que permite avaliar a fungio dos

musculos do tronco de individuos sauddveis e com lesao”!12,
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Tissue anisotropy influences estimation of mechanical properties of connective tissues, such as the ili-
otibial band (ITB). This study investigated the influence of ultrasound transducer rotation and tilt on
shear wave velocity (SWV, an index of stiffness) measurements of the ITB and the intra-rater repeatability
of SWV measurements in the longitudinal direction.

SWV was measured unilaterally (dominant limb) using ultrasound shear wave elastography in the mid-
dle region of the ITB in supine at rest (20-25° knee flexion) in ten healthy volunteers (4 females). A 3-
dimensional video system provided real-time feedback of probe orientation with respect to the thigh.
Measurements were made at 10° increments of probe rotation, from longitudinal to transverse alignment
relative to the approximate direction of ITB fibres, and 5-10° tilts about the longitudinal and sideways
axes of the transducer. One-way repeated measures ANOVA compared SWV between angles and tilts.
Intraclass correlation coefficients (ICCs) and standard error of measurement (SEM) were used to calculate
repeatability for two to five (longitudinal only) repetitions.

SWV was greatest when the transducer was aligned to ITB fibres (longitudinal: 10.5 + 1.7 m/s) and low-
est when perpendicular (transverse: 5.8 + 2.4 m/s). Compared to longitudinal alignment, SWV decreased
significantly (p < 0.01) when the transducer was rotated 20° or more. Tilted measurements did not differ
between angles. Intra-rater repeatability was excellent with the average of two measurements
(ICC =0.99, 95% CI 0.95, 0.99; SEM = 0.31 m/s).

These findings show that SWV changes with orientation relative to fibre direction. Transducer orienta-
tion requires careful control to ensure comparable measures.

© 2021 Elsevier Ltd. All rights reserved.

Keywords:

Shear wave elastography
Iliotibial band
Anisotropy

Stiffness

1. Introduction

Shear wave velocity (SWV) can be used to estimate the mechan-
ical properties of biological tissues using shear wave elastography
(SWE) (Creze et al., 2018; Taljanovic et al., 2017). This method is
influenced by the anisotropy of the tissue, which refers to the
dependence on the direction of the tissue fibres relative to the
plane of measurement (Gennisson et al., 2013). Anisotropy is prob-
lematic for estimates made with sonographic techniques ex-vivo
(Hoffmeister et al., 1996) and in-vivo (Gennisson et al., 2010),
and it is generally recommended to align the ultrasound trans-
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ducer with direction of the tissue of interest (e.g., muscle fibres
or collagen fibres in tendon) (Gennisson et al., 2013). This is likely
to be more challenging in complex structures such as the iliotibial
band (ITB). The ITB is a fibrous band of connective tissue that runs
longitudinally along the lateral aspect of the thigh and represents
the thickening or reinforced part of the deep fascia lata
(Birnbaum et al., 2004; Flato et al., 2017; Stecco et al., 2013). The
structure of the ITB is complex because fascial structures that orig-
inate from the knee, thigh, and hip converge into the ITB from dif-
ferent directions (Fairclough et al., 2006). The mechanical
properties of the ITB have been investigated for its application in
surgical procedures, such as ligament reconstruction (Hammer
et al,, 2012; Noyes et al., 1984), but is also commonly highlighted
as a potential contributor to painful conditions of the lower limb
(Charles and Rodgers, 2020). The relevance of its function and
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Abstract

Introduction and hypothesis The quantification of urinary incontinence (UI) is widely used in clinical practice to guide the
prognosis and treatment, and the pad test is an inexpensive, quick, and easy tool to assess Ul that has been used in studies in the
literature. Another way to evaluate Ul is the subjective urine leakage amount, but no studies have tried to correlate it with the 20-
min pad test. Therefore, this study aimed to assess the correlation of the 20-min pad test with the subjective urine leakage amount
and compare it with the pelvic floor function.

Methods This is a cross-sectional study with a sample size of 72 participants. It evaluated pelvic floor muscle strength as well as
the duration of symptoms and pad weight. It used mean, standard deviation, median, and 95% confidence interval. In addition,
ANOVA, Kruskal-Wallis, and Spearman’s correlation coefficient were used. The significance level was fixed at 5% (significant
if P < 0.05).

Results Only age was different between leakage volumes; participants who report greater Ul volume were older than the
participants who leaked less urine. There were no differences related to the duration of symptoms between different UI volumes
and pad weights according to the subjective volume reported. Spearman’s coefficient between pad weight and subjective volume
of urine leakage was ry = 0.558 (P < 0.0001), demonstrating a moderate positive correlation.

Conclusions There was a moderate correlation between the Ul volume reported and the 20-min pad test. Additionally, no
differences related to pelvic floor function were detected.

Keywords Female - Incontinence pads - Subjective - Urinary incontinence

Introduction

The quantification of urinary incontinence (UI) is widely
used in clinical practice to guide prognosis and treatment,
avoiding inappropriate and unnecessary interventions [1,
2]. Objective and subjective assessment methods are
employed. The literature has shown that less complex
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diagnostic methods such as validated symptom scales and
pad tests are cheaper, more comfortable, and sufficient to
provide a correct diagnosis [3]. In addition, a Cochrane
review reported that when complex methods such as
urodynamics are applied, the clinical decision changes,
but it is not clear whether it contributes to enhancing clin-
ical outcomes [4].

Pad test was introduced in the 1980s, and since then
different protocols have been published [5]. The selec-
tion of an inexpensive, quick, and easy tool to perform
assessment significantly influences clinical practice ad-
herence [6]. The International Continence Society recom-
mends using the 24- or 1-h pad test because of the
reproductivity and reliability [7], but a 20-min pad test
protocol has been used [8] and compared to the 1-h pad
test showed better sensitivity [6] and reproducibility [9]
for stress urinary incontinence (SUI). However, reliabili-
ty was not measured.
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Abstract

Introduction: Young women'’s knowledge about pelvic
floor function and dysfunction are poor. Objective: To
identify the level of knowledge of young women about
pelvic floor muscles (PFM) anatomy and function, pelvic
floor muscle dysfunction (PFMD), pelvic organ prolapse
(POP), and sexual dysfunction (SD). Methods: This is a
cross-sectional study. Two hundred forty-two (242) young
women from first to the third year of high school from
ten public schools, in geographically disparate areas of
a Brazilian county serving economic minority student
populations, participated in the study. Data analysis was
performed using SPSS 20.0 (SPSS Inc., Chicago, IL). The
categorical data were expressed as absolute and relative
frequency. Results: Only 28% of the young women
knew PFM, and 26% answered to be able to contract
these muscles. The prevalence of urinary incontinence
was 16%, while 5% reported fecal incontinence. The
previous knowledge about POP was similar between
bladder and uterus prolapse, 34% and 40%, respectively.
SD was known by 48% of the young women. Seventy-
seven young women (31.8%) declared to have had
sexual intercourse. Ten percent declared difficulties to
allow vaginal penetration, and 48% of those who were
able to have penetration declared that they experienced
pain and discomfort. Conclusion: Young women have
little knowledge about the PFM anatomy and function,
PFMD, POP, and SD. In addition, they have complaints
related to sexual practice, such as difficulty during vaginal

penetration and pain.

Keywords: Adolescent. Health education. Pelvic floor

disorders. Primary prevention. Women's health.
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Abstract

Introduction

Greater trochanteric pain syndrome is an overarching term used to define pain and tender-
ness in the greater trochanteric region of the femur, which is more common in women.
Abnormal control of lower limb movements and deficient neuromuscular parameters may
lead to greater trochanteric pain syndrome; however, no studies have used neuromuscular
training as a treatment strategy. Thus, this study aims to compare the effect of a protocol of
general exercises versus a program of motor control training on pain at baseline and after
treatment in women with greater trochanteric pain syndrome.

Methods

The study was approved by the Research Ethics Committee (CAAE:
87372318.1.0000.5406) and has been prospectively registered on the Brazilian Registry of
Clinical Trials (RBR-37gw2Xx). Sixty participants will be randomized to receive motor control
exercises or general exercises. The application will be performed twice a week for 8 weeks.
The participants will be evaluated before the treatment (TO0), after 8 weeks of intervention
(T8) and after 60 weeks of intervention (T60). The primary outcome measures will be the hip
pain intensity, and secondary outcomes will be muscle strength, kinesiophobia, global per-
ceived effect, pain catastrophization, central sensitization and quality of life.

PLOS ONE | https://doi.org/10.1371/journal.pone.0269230 June 24, 2022
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Muscle recruitment and co-contraction when walking
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Abstract

Introduction: The lumbar pain is the main musculoskeletal complaint reported by the active population, and it
prevents daily activities such as walking. Objective: To assess muscle recruitment and the co-contraction of the
trunk muscles during different walking speed in individuals with and without chronic lumbar pain. Method:
Thirty-four sedentary young women attended the study, in which 18 belonged to the lumbar pain team (LPT) and
16 to the team without lumbar pain (WLP). We assessed the electromyography activity of the internal oblique
(10) local muscle and lumbar multifidus (MUL), and global external oblique (EO), abdominal rectus (AR) and
lumbar iliocostalis (LIC), during walking. The electromyography analysis was performed from the average of the
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of pelvic floor muscles (PFM) using three-dimensional transperineal
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3D-TPUS and a mobility test were used to quantify PFM dynamic
morphometry during maximum contraction and the Valsalva maneuver.

Results: When compared to the control group, GDM women had no
significant variations in all levator hiatal dimensions at 24-30 weeks of
gestation. Meanwhile, women with GDM experienced an increase in levator
hiatal area (LHa) (p < 0.000) during PFM contraction and enlargement in LHa
(p <0.001) during Valsalva maneuver (p = 0.010) at 38-40 weeks of gestation.
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Introduction: To investigate the influence of a training of mobility, gait speed and postural balance of
pelvic floor muscles (PFM).

Methods: A single-arm clinical trial study was approved and registered at the Brazilian Clinical Trials
Registry (RBR-4rxhd4). Eighteen women over the age of 60 with pelvic floor dysfunction complaints
were subjected to 10 sessions of functional electrical stimulation and digital palpation of PFM. Mobility
and gait speed were evaluated by the Timed up and Go and the 10-m walk tests respectively. Standing

ie}i/;/lvurds: balance was evaluated using a force plate.
Peglvi% floor Results: No significant differences were found in mobility, gait speed, and standing balance. PFM

Postural balance
Rehabilitation

contraction worsened mobility, gait speed, and standing balance performance.
Conclusions: The training protocol enhanced PFM strength and endurance, but the improved ability to

recruit PFM did not positively affect balance, mobility, and gait speed.

© 2021 Published by Elsevier Ltd.

1. INTRODUCTION

The sensory inputs involved in posture control and balance
include visual and vestibular inputs, as well as somatosensory input
(Massion, 1994; Ragnarsdottir, 1996). The somatosensory system is
a complex system of many interactions that complies anticipatory
and adaptive mechanisms, besides neuromuscular synergies in
motor unit recruitment strategies and muscle activation patterns;
therefore, the action of PFM are known to assist in controlling
continence and postural balance (Imbiriba et al.,, 2020; Kharaji
et al., 2019; Sapsford et al., 2008). PFM are part of the trunk sta-
bility mechanism with the transversus abdominis, diaphragm,
multifidus muscles that help to stabilize the pelvis and spine, as
well as helping more efficiently in keeping the extremities during
functional and postural activities (Sapsford, 2004; Vesentini et al.,
2019). Aging has been known as a condition related to declining

* Corresponding author. Hygino Muzzi Filho Avenue 737, 17.525-900, Marilia, Sao
Paulo, Brazil.
E-mail address: marcos.scheicher@unesp.br (M.E. Scheicher).
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mobility and gait speed. There is also an increase in risk factors to
falling and the appearance of disabilities, which may affect func-
tional independence and quality of life of the elderly. There is a
significant correlation between balance, mobility, and gait speed,
although their deterioration is a strong predictor of mortality,
hospitalization, and disability, besides requiring more resources in
nursing facilities (Cruz-Jimenez, 2017).

Regarding to the functional behavior, PFM strength is the mainly
pattern presented, but other functional components are just
recently considered relevant to pelvic floor dysfunction (PFD), such
as endurance and timing (Smith et al., 2007a; Vieira et al., 2020).
Evidence has shown decreased or delayed pelvic floor function in
women with urinary incontinence (UI) (Moser et al., 2018). In
addition, women with Ul had a worse overall standing balance than
continent woman (Chmielewska et al., 2017; Kim et al., 2010; Smith
et al., 2008). The Older women with Ul are significantly associated
with fall risk (Schluter et al., 2020).

Studies have shown the relation of pelvic floor activity, and
delayed, and reduced balance in patients with urinary incontinence
(Smith et al, 2007b, 2008). Recent systematic reviews have
demonstrated the effects of pelvic floor training on symptoms of Ul
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Abstract

Introduction: Urinary incontinence (Ul), fecal inconti-
nence (Fl), and genito-pelvic pain or penetration disorder
(GPPPD) are considered pelvic floor dysfunction (PFD),
and are mainly characterized by poor functionality of
the pelvic floor muscles. Despite the relevance of these
dysfunctions in women's lives, the demand for care is low.
Objective: To analyze the prevalence of PFD, in university
women, and factors associated with PFD. Methods: This
is a cross-sectional study conducted at Sdo Paulo State
University, Marilia, SP, Brazil, with undergraduate and/
or postgraduate women aged over 18 years. An online
questionnaire containing 40 open and multiple-choice
questions about PFD was developed by the authors and
a Google form was disclosed via social media (Facebook,
Instagram) to the participants. The questionnaire was
applied between April and July 2020. Results: A sample
of 707 participants was included. The average age was
22.5 = 21.0 years old. The most prevalent PFD was
GPPPD, reported by 30.7% of women, followed by Ul
(16.8%) and FI (3.2%). PFD was significant less reported
in the Midwest region compared to other regions (p =
0.015) and significantly more prevalent in women who
attended public university (p = 0.038), in women with
Ul, FI, and GPPPD. The association-test showed that
attending public university showed association to Ul
(p <0.001), Fl (p = 0.008) and GPPPD (p = 0.006). In ad-
dition, parity showed association with GPPD (p = 0.032)
and to attend health courses with Ul (p = 0.002).
Conclusion: PFD is prevalent among university women
and GPPPD was the most recurrent, followed by Ul and
Fl. GPPPD was associated with parity and attending a
public university. Ul was associated with attending public
university and health courses. Fl was associated with

attending a public university.

Keywords: Pelvic floor disorders. Physiological sexual

dysfunction. Urinary incontinence. University.
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Abstract

Introduction and hypothesis To investigate relaxin-2 concentration comparing gestational diabetes mellitus (GDM) and
non-GDM patients during pregnancy according to urinary incontinence (UI) and pelvic function status.

Methods This is a cross-sectional study evaluating 282 pregnant women from 24 weeks of gestation. The participants were
divided into two groups, non-GDM and GDM, according to American Diabetes Association’s diabetes mellitus gestational
threshold. In addition, according to subanalysis, both groups were subdivided according to the presence of pregnancy-specific
urinary incontinence: non-GDM continent, non-GDM incontinent, GDM continent, and GDM incontinent. All participants
filled in questionnaires on clinical, obstetric, and urinary continence status (International Consultation on Incontinence
Questionnaire-Short Form, ICIQ-SF, and Incontinence Severity Index, ISI), followed by pelvic floor muscle evaluation by
the PERFECT scheme in which strength, endurance, and speed of contractions were evaluated.

Results Serum relaxin-2 concentrations were significantly lower in pregnant women with pregnancy-specific urinary incon-
tinence in both non-GDM and GDM patients, but GDM showed the lowest concentration. In addition, the stratification of the
groups according to pelvic floor muscle strength showed that pregnant patients with GDM and modified Oxford scale 0-2
had significantly lower levels than those who were non-GDM and GDM with Modified Oxford Scale 3—-5. Relaxin-2 level
was much lower in GDM incontinent pregnant women with MOS 0-2 compared to the other three groups.

Conclusions Lower relaxin-2 concentration was associated with the presence of pregnancy-specific urinary incontinence,
but the combination of GDM, pregnancy-specific urinary incontinence, and lower levels of pelvic floor strength led to lower
levels of relaxin-2 compared to the other three groups.

Keywords Gestational diabetes - Obstetrics - Pelvic floor - Pregnancy - Relaxin-2

Introduction

Urinary incontinence (UI) is a silent but prevalent event [1].

Pregnancy-specific urinary incontinence (PSUI) is a term we

propose to describe the urinary incontinence that appears

54 Angélica Mércia Pascon Barbosa during pregnancy. The pathophysiology is multifactorial,
angelicapascon@gmail.com and many gaps in the literature have not yet been clarified,
including the inclusion in a scientific glossary. The first-line
treatment for Ul is pelvic floor muscle (PFM) training [2];
therefore, PFM function is one of the main points of inter-
est, and all other possible conditions that modify its function
and/or morphology should be investigated. Gestational dia-
betes mellitus (GDM) can damage muscular tissue, causing
atrophy, thinning, disorganization, and co-localization of fast
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Reversal of diabetic-induced
myopathy by swimming exercise
In pregnant rats: a translational
intervention study
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Gestational diabetes mellitus (GDM) plus rectus abdominis muscle (RAM) myopathy predicts long-
term urinary incontinence (UI). Atrophic and stiff RAM are characteristics of diabetes-induced
myopathy (DiM) in pregnant rats. This study aimed to determine whether swimming exercise (SE)
has a therapeutic effect in mild hyperglycemic pregnant rats model. We hypothesized that SE
training might help to reverse RAM DiM. Mild hyperglycemic pregnant rats model was obtained

by a unique subcutaneous injection of 100 mg/kg streptozotocin (diabetic group) or citrate buffer
(non-diabetic group) on the first day of life in Wistar female newborns. At 90 days of life, the rats are
mated and randomly allocated to remain sedentary or subjected to a SE protocol. The SE protocol
started at gestational day 0 and consisted of 60 min/day for 6 days/week in a period of 20 days in

a swim tunnel. On day 21, rats were sacrificed, and RAM was collected and studied by picrosirius

red, immunohistochemistry, and transmission electron microscopy. The SE protocol increased the
fiber area and diameter, and the slow-twitch and fast-twitch fiber area and diameter in the diabetic
exercised group, a finding was also seen in control sedentary animals. There was a decreased type |
collagen but not type Il collagen area and showed a similar type I/type Ill ratio compared with the
control sedentary group. In conclusion, SE during pregnancy reversed the RAM DiM in pregnant rats.
These findings may be a potential protocol to consider in patients with RAM damage caused by GDM.

Gestational diabetes mellitus (GDM) is known as a serious global health problem'. GDM can cause damage to the
skeletal muscle and extracellular matrix (ECM) health and function, i.e. maternal hyperglycemic myopathy>*.
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Abstract: Gestational diabetes mellitus (GDM) is recognized as a “window of opportunity” for
the future prediction of such complications as type 2 diabetes mellitus and pelvic floor muscle
disorders, including urinary incontinence and genitourinary dysfunction. Translational studies
have reported that pelvic floor muscle disorders are due to a GDM-induced-myopathy (GDiM) of
the pelvic floor muscle and rectus abdominis muscle (RAM). We now describe the transcriptome
profiling of the RAM obtained by Cesarean section from GDM and non-GDM women with and
without pregnancy-specific urinary incontinence (PSUI). We identified 650 genes in total, and the
differentially expressed genes were defined by comparing three control groups to the GDM with PSUI
group (GDiM). Enrichment analysis showed that GDM with PSUI was associated with decreased
gene expression related to muscle structure and muscle protein synthesis, the reduced ability of
muscle fibers to ameliorate muscle damage, and the altered the maintenance and generation of energy
through glycogenesis. Potential genetic muscle biomarkers were validated by RT-PCR, and their
relationship to the pathophysiology of the disease was verified. These findings help elucidate the
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PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: E?(ERCiCIOS DE CONTROLE MOTOR VERSUS EXERCICIOS GERAIS NA
SINDROME DOLOROSA DO TROCANTER MAIOR: ENSAIO CONTROLADO

Pesquisador: Guilherme Nava

Area Temética:

Verséo: 4

CAAE: 87372318.1.0000.5406

Instituicdo Proponente: UNIVERSIDADE ESTADUAL PAULISTA JULIO DE MESQUITA FILHO
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

NUmero do Parecer: 4.566.191

Apresentacédo do Projeto:

ntroducdo: A sindrome dolorosa do trocanter maior (SDTM) € um termo abrangente usado para definir dor e
sensibilidade na regido do trocanter maior do fémur, que é mais comum em mulheres. O controle anormal
dos movimentos dos membros inferiores e parametros neuromusculares deficientes podem levar a SDTM,
entretanto, nenhum estudo utilizou o treinamento neuromuscular como estratégia de tratamento. Objetivos:
Assim, este estudo tem como objetivo comparar o efeito de um protocolo de exercicios gerais versus um
programa de treinamento de controle motor sobre a dor no inicio e apds o tratamento em mulheres com
SDTM.

Métodos: Este estudo randomizado com 2 bracos foi desenhado seguindo os itens do protocolo padréo para
estudos de intervencdo. Os resultados serdo relatados de acordo com os padrdes consolidados das
diretrizes de relatérios de ensaios. Sessenta participantes serdo randomizados para receber exercicios de
controle motor ou exercicios gerais. As medidas de desfecho primario serdo a pontuagéo da dor no quadril
coletada no inicio do estudo, 8 semanas e 60 semanas.

Concluséo: Estudos tém sugerido que a SDTM pode estar relacionada ao controle pobre do quadril e da
pélvis, entretanto, nenhum estudo investigou um protocolo de exercicios focado no aumento da for¢a dos
musculos abdutores e extensores do quadril associado ao treinamento do controle pélvico, especialmente
em posi¢des de suporte unilateral, como ocorre na marcha. Este estudo ajudara a determinar se a SDTM
esta relacionado ao controle anormal dos movimentos dos membros inferiores.

Endereco: Av. Hygino Muzzi Filho, 737

Bairro: Campus Universitario CEP: 17.525-900
UF: SP Municipio: MARILIA
Telefone:  (14)3402-1346 E-mail: cep.marilia@unesp.br
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Continuagado do Parecer: 4.566.191

Objetivo da Pesquisa:

O objetivo deste estudo é comparar o efeito de um protocolo de exercicios gerais versus um programa de
treinamento de controle motor sobre a dor no inicio e apds o tratamento em 8 e 60 semanas em mulheres
com SDTM.

Avaliagdo dos Riscos e Beneficios:
Nao ha riscos para os participantes do estudo. Os beneficios serdo os resultados do estudo divulgado para
a comunidade cientifica.

Comentérios e Consideragdes sobre a Pesquisa:
A pesquisa estd bem descrita e fundamentada teoricamente e o desenho dos estudo, da forma como esta
descrito permite observar que o mesmo sera exequivel conforme cronograma apresentado.

Consideragdes sobre os Termos de apresentacdo obrigatoria:
Adequados.

Recomendacgdes:

Nao ha.

Conclus8es ou Pendéncias e Lista de Inadequagdes:
Nao ha pendéncias.

Consideragdes Finais a critério do CEP:

O CEP da FFC da UNESP de MARILIA, em reunido ordinaria de 17/02/2021, apés acatar o parecer do
membro relator previamente aprovado para o presente estudo e atendendo a todos os dispositivos das
resolucdes 466/2012, 510/2016 e complementares, bem como ter aprovado o Termo de Consentimento
Livre e Esclarecido como também todos os anexos incluidos na pesquisa, resolve APROVAR o projeto de
pesquisa EXERCICIOS DE CONTROLE MOTOR VERSUS EXERCICIOS GERAIS NA SINDROME
DOLOROSA DO TROCANTER MAIOR: ENSAIO CONTROLADO ALEATORIZADO

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Declaracéo de autorizacaocoleta.pdf 17/02/2021 |CLAUDIO ROBERTOQ| Aceito
Instituicdo e 12:25:55 |BROCANELLI
Infraestrutura
Cronograma cronogramaatualizado.docx 17/02/2021 [CLAUDIO ROBERTO| Aceito
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QRerari

Cronograma cronogramaatualizado.docx 12:25:38 | BROCANELLI Aceito

Informacdes Basicas| PB_INFORMACOES BASICAS 166457 18/01/2021 Aceito

do Projeto 7 _E2.pdf 16:11:49

Projeto Detalhado / |Projeto_doutorado_CEP.docx 18/01/2021 | Guilherme Nava Aceito

Brochura 16:02:51

Investigador

Outros Curriculo_Marcelo_Navega.pdf 16/11/2020 |Guilherme Nava Aceito
21:33:28

Outros Curriculo_Guilherme_Nava.pdf 16/11/2020 |Guilherme Nava Aceito
21:32:53

Declaracéo de Autorizacao_da_instituicao.pdf 16/11/2020 |Guilherme Nava Aceito

Instituicdo e 21:31:29

Infraestrutura

TCLE / Termos de | TCLE.docx 16/11/2020 |[Guilherme Nava Aceito

Assentimento / 21:29:35

Justificativa de

Auséncia

Folha de Rosto Folha_de_rosto.pdf 16/11/2020 |Guilherme Nava Aceito
21:28:16

Situacao do Parecer:
Aprovado

Necessita Apreciacdo da CONEP:

N&o
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Assinado por:
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(Coordenador(a))
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Anexo 3 — Questionarios e escalas
1 — Questiondrio de sensibilizagdo central
2 — Escala tampa para cinesiofobia

3 - Questionario de qualidade de vida para pacientes jovens e ativos com
problemas no quadril

4 - Escala de Pensamento Catastrofico sobre a Dor
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DOR & NEUROMODULACAO - HCPA/CNPq (subarea 2.10.08.00 - 0)

. 4
Nome: | - PR
g
Sexo: F() M() Escolaridade: ‘i
PAIN & NEUROMODULATION
Idade: Data: /__/ Testagem: . e - "
N° banco: Entrevistador:

emton e

Os sintomas avaliados por este questionario se referem a sua presenca diaria ou na maioria dos dias dos
ultimos trés meses.

Circule na coluna da direita a melhor resposta para cada questao.

PARTE A
1. Sinto-me cansado (a) ao acordar pela 0 1 2 3 4
manha. Nunca  Raramente As vezes Frequentemente Sempre
2. Sinto que minha musculatura esta enrijecida 0 1 2 3 4
e dolorida. Nunca  Raramente As vezes Frequentemente Sempre
3. Tenho crises de ansiedade. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
0 1 2 3 4
4. Costumo apertar (ranger) os dentes. Nunca  Raramente As vezes Frequentemente Sempre
. . . 0 1 2 3 4
. Tenho diarrei ri ntre. R
5. Tenho diarreia e/ou prisdo de ventre Nunca  Raramente As vezes Frequentemente Sempre
6. Preciso de ajuda para fazer as tarefas 0 1 2 3 4
diarias. Nunca  Raramente As vezes Frequentemente Sempre
7. Sou sensivel a luminosidade excessiva. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
8. Canso-me facilmente ao realizar atividades 0 1 2 3 4
diarias que exigem algum esforgo fisico. Nunca  Raramente  Asvezes Frequentemente Sempre
. 0 1 2 3 4
9. Sinto dor em todo o corpo. Nunca  Raramente As vezes Frequentemente Sempre
0 1 2 3 4
10. Tenho dores de cabega. Nunca  Raramente As vezes Frequentemente Sempre
11. Sinto desconforto e/ou ardéncia ao urinar. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
0 1 2 3 4
12. Durmo mal. R
Nunca  Raramente As vezes Frequentemente Sempre
13. Tenho dificuldade para me concentrar. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
14. Tenho problemas de pele como 0 1 2 3 4
ressecamento, coceira e vermelhidao. Nunca  Raramente As vezes Frequentemente Sempre
15. O estresse piora meus sintomas. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
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. . o 0 1 2 3 4
16. Me sinto triste ou deprimido(a). R
p (a) Nunca  Raramente As vezes Frequentemente Sempre
. 0 1 2 3 4
17. Tenho pouca energia. R
pou & Nunca  Raramente As vezes Frequentemente Sempre
18. Tenho tensdo muscular no pescoco e nos 0 1 2 3 4
ombros. Nunca  Raramente As vezes Frequentemente Sempre
. 0 1 2 3 4
19. Tenho dor no queixo. A
9 Nunca  Raramente As vezes Frequentemente Sempre
0. Fico enjoado (a) e tonto (a) com cheiros 0 1 2 3 4
como o de perfumes. Nunca  Raramente As vezes Frequentemente Sempre
21. Preciso urinar frequentemente. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
22. Quando vou dormir a noite sinto minhas 0 1 2 3 4
pernas inquietas e desconfortaveis. Nunca  Raramente As vezes Frequentemente Sempre
23. Tenho dificuldade para me lembrar das 0 1 2 3 4
coisas. Nunca  Raramente As vezes Frequentemente Sempre
24. Sofri trauma emocional na infancia. 0 1 2 3 4
Nunca  Raramente As vezes Frequentemente Sempre
cx g1 0 1 2 3 4
25. Tenho dor na regido pélvica. N
§1aop Nunca  Raramente As vezes Frequentemente Sempre
TOTAL:
Vocé recebeu de algum médico algum (s) diagnoéstico (s) dos citadas abaixo?
Preencha as colunas da direita para cada diagnostico.
PARTE B Ndo Sim Ano do Diagnéstico

1. Sindrome das pernas inquietas.

2. Sindrome da fadiga cronica.

3. Fibromialgia.

4. Disfuncao da articulagcdo temporomandibular (ATM).

5. Enxaqueca ou cefaleia tensional.

6. Sindrome do intestino (célon) irritavel.

7. Hipersensibilidade quimica (ex. poeira, cosméticos, poluicdo).

8. Lesdo cervical (incluindo lesdo de chicote).

9. Ansiedade ou ataques de panico.

10. Depressao.
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Escala Tampa para Cinesiofobia

Aqui estdo algumas das coisas que outros pacientes nos contaram sobre sua dor. Para cada
afirmativa, por favor, indique um numero de 1 a 4, caso vocé concorde ou discorde da afirmativa.
Primeiro vocé vai pensar se concorda ou discorda e depois, se totalmente ou parcialmente.

Discordo Discordo Concordo Concordo
totalmente parcialmente parcialmente totalmente

1. Eu tenho medo que eu possa me machucar se eu
fizer exercicios. 1 2 3 4
2. Se eu tentasse superar esse medo, minha dor
aumentaria. 1 2 3 4
3. Meu corpo esta me dizendo que algo muito errado
esta acontecendo comigo. 1 2 3 4
4. Minha dor provavelmente seria aliviada se eu fizesse
exercicio. 1 2 3 4
5. As pessoas néo estdo levando minha condi¢éo
médica a serio. 1 2 3 4
6. Minha les&o colocou 0 meu corpo em risco para o
resto da minha vida. 1 2 3 4
7. A dor sempre significa que eu machuquei meu corpo.

1 2 3 4
8. S6 porque alguma coisa piora minha dor, ndo
significa que é perigoso. 1 2 3 4
9. Eu tenho medo que eu possa me machucar
acidentalmente. 1 2 3 4
10. Simplesmente sendo cuidadoso para néo fazer
nenhum movimento desnecessario e a atitude mais 1 2 3 4
segura que eu posso tomar para prevenir a piora da
minha dor.
11. Eu ndo teria tanta dor se algo potencialmente
perigoso néo estivesse acontecendo no meu corpo. 1 2 3 4
12. Embora minha condigao seja dolorosa, eu estaria
melhor se estivesse ativo fisicamente. 1 2 3 4
13. A dor me avisa quando parar o exercicio para que
eu ndo me machuque. 1 2 3 4
14. N&o é realmente seguro para uma pessoa com
minha condigéo ser ativo fisicamente. 1 2 3 4
15. Eu ndo posso fazer todas as coisas que as pessoas
normais fazem, porque para mim e muito facil me
machucar. 1 2 3 4
16. Embora algo esteja me causando muita dor, eu ndo
acho que seja, de fato, perigoso. 1 2 3 4
17. Ninguém deveria fazer exercicios, quando esta com
dor. 1 2 3 4




Questionario de Qualidade de Vida para Pacientes Jovens e Ativos com Problemas no
Quadril

Instrucdes

« Estas questdes perguntam sobre problemas que vocé possa estar sentindo no seu
quadril, como estes problemas afetam sua vida e quais 0s sentimentos que estes
problemas provocam em Vvocé.

« Por favor, marque um tragco no ponto que melhor representa sua situacéo.

» Se vocé marcar um trago no lado extremo da esquerda, significa que vocé sente que
esta muito prejudicado. Por exemplo:

Muito prejudicado / Nenhum problema

» Se vocé marcar um traco no lado extremo da direita, significa que vocé sente que ndo
tem nenhum problema no quadril. Por exemplo:

Muito prejudicado / Nenhum problema

» Se vocé marcar um tragco no meio da linha, significa que vocé sente que esta
moderadamente incapacitado ou, em outras palavras, que vOcé esta entre 0s extremos
'muito prejudicado’ e 'sem nenhum problema’. E importante que vocé marque uma
das extremidades da linha, quando as descri¢es extremas reflitam com exatidao a
sua situacao.

« Considere o Ultimo més para responder as perguntas.

1. Em geral, vocé tem dor no quadril/virilha?

Muita dor Nenhuma dor

2. E dificil para vocé abaixar e levantar-se do chio?
Muito dificil Nenhuma dificuldade

3. E dificil para vocé caminhar longas distancias?

Muito dificil Nenhuma dificuldade

4. Qual é sua dificuldade com rangidos, travadas e estalos no seu quadril?

Muita dificuldade Nenhuma dificuldade

5. Qual é sua dificuldade para empurrar, puxar, levantar ou carregar objetos pesados
em seu trabalho?

Muita dificuldade Nenhuma dificuldade
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6. Quanto vocé se preocupa em mudancas rapidas de direcdo nos seus esportes ou
atividades recreativas?

Muito N&o me preocupo

. Quanta dor vocé sente no quadril depois de praticar alguma atividade?

Muita dor Nenhuma dor

8. Quanto vocé se preocupa em pegar ou carregar uma crianga no colo por causa de
seu problema no quadril?

Muito N&o me preocupo

9. Quanto sua atividade sexual é prejudicada por causa do seu quadril?
o Isto ndo € importante para mim

Muito problema Nenhum problema

10. Vocé se preocupa constantemente com seu problema de quadril?

Constantemente Nunca

11. Quanto vocé se preocupa sobre a sua capacidade de manter o nivel de preparo fisico
que vocé deseja?

Muito N&o me preocupo

12. A sua lesdo no quadril o incomoda?

Incomoda Muito Nao Incomoda

FIM DO QUESTIONARIO! OBRIGADO!
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ANEXO B

Escala de Pensamento Catastrofico sobre a Dor (B-PCS)

105

Nome: Idade:

Escolaridade (anos completos de estudo, excluir mobral):

Sexo: UM [UF

Data:

/

10

11

12

13

Instrucdes:

Listamos 13 declaracfes que descrevem diferentes pensamentos e sentimentos que podem lhe aparecer na
cabeca quando sente dor. Indique 0o GRAU destes pensamentos e sentimentos quando esta

com dor

A preocupacao durante todo o tempo com a duragdo da dor
é

O sentimento de ndo poder prosseguir (continuar) é

O sentimento que a dor é terrivel e que ndo vai melhorar é

O sentimento que a dor é horrivel e que vocé ndo vai
resistir é

O pensamento de ndo poder mais estar com alguém é

O medo que a dor pode se tornar ainda pior é

O pensamento sobre outros episédios de dor é

O desejo profundo que a dor desapareca é

O sentimento de ndo conseguir tirar a dor do pensamento é

O pensamento que ainda podera doer mais é

O pensamento que a dor € grave porque ela ndo quer parar
é

O pensamento de que ndo ha nada para fazer para diminuir
a intensidade da dor é

A preocupacéo que alguma coisa ruim pode acontecer por
causa da dor é

0
Minima

0
Minimo

0
Minimo

0
Minimo

0
Minimo

0
Minimo

0
Minimo
0

Minimo

0
Minimo

0
Minimo

0
Minimo

0
Minimo

0
Minima

1
leve

leve

leve

leve

leve

leve

leve

leve

leve

leve

leve

leve

leve

2
Moderada

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

2
Moderado

3
Intensa

3
Intenso

3
Intenso

3
Intenso

3
Intenso

3
Intenso

3
Intenso

3

Intenso

3
Intenso

3
Intenso

3
Intenso

3
Intenso

3
Intenso

4
Muito intensa

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso

4
Muito intenso
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Apéndice 1

Termo de Consentimento Livre e Esclarecido



TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé esta sendo convidada a participar, como voluntaria, da pesquisa clinica intitulada como “EXERCICIOS DE
CONTROLE MOTOR VERSUS EXERCICIOS GERAIS NA SINDROME DOLOROSA DO TROCANTER
MAIOR: ENSAIO CONTROLADO ALEATORIZADO”. Esta pesquisa tem por objetivo avaliar o efeito de dois
protocolos de exercicios em mulheres com dor no quadril. Além disso, sera feita uma analise comparativa anterior
e posterior as sessbes, apos 8 semanas e depois de 60 semanas. VVocé foi selecionada por ser mulher e ter dor no
quadril. Sua participacdo ndo é obrigatoria. A qualquer momento vocé podera desistir de participar e retirar seu
consentimento. Sua recusa, desisténcia ou retirada de consentimento ndo acarretara prejuizo. Sua participacdo nesta
pesquisa ndo tera custos e consistira em fazer parte de um dos dois grupos de mulheres que serdo formados, sendo
que ambos 0s grupos realizardo exercicios fisicos. Para isso, haver4 um sorteio para a decisdo de qual dos grupos
vocé pertencerd. O local de realizagdo das sessOes sera na Universidade Estadual Paulista, campus de Marilia. O
horério das sessdes seré definido conforme a demanda de horérios das participantes, podendo sofrer ajustes. Serdo
no total de dezesseis sessdes, com cerca de uma hora cada, e ocorrerd duas vezes por semana. Sera realizada uma
avaliacdo fisioterapéutica com testes especificos para determinar a participacdo na pesquisa. Serdo realizados testes
de forca dos musculos abdutores e extensores do quadril, utilizacdo de questionarios para avaliar 0s aspectos
psicoldgicos da dor, como a escala de pensamento catastréfico, questionario de sensibilizagdo central, cinesiofobia,
questionarios relativos a funcionalidade do quadril, verificacdo do nivel da dor (escala visual analégica) e
percepcdo da melhora da dor por meio da escala de efeito global percebido, eletromiografia dos masculos da regido
do quadril durante a caminhada na esteira ergométrica.

Os dados obtidos por meio desta pesquisa serdo confidenciais e ndo serdo divulgados em nivel individual, visando
assegurar o sigilo de sua participacdo. O pesquisador responsavel se comprometeu a tornar pdblicos nos meios
académicos e cientificos os resultados obtidos de forma consolidada sem qualquer identificagdo de individuos
participantes. Caso vocé concorde em participar desta pesquisa, assine ao final deste documento. Seguem o0s
telefones e o endereco institucional do pesquisador responsavel e do Comité de Etica em Pesquisa — CEP, onde
voceé poderad tirar suas davidas sobre o projeto e sua participacdo nele, agora ou a qualquer momento.

Contatos do pesquisador responsavel:

Guilherme Thomaz de Aquino Nava (DOUTORANDO DO PROGRAMA DE DESENVOLVIMENTO HUMANO
E TECNOLOGIAS), telefone (14) 99139-2112.

Professor Marcelo Tavella Navega (ORIENTADOR RESPONSAVEL PELA PESQUISA - DEPARTAMENTO
DE FISIOTERAPIA E TERAPIA OCUPACIONAL — DEFITO), telefone (14) 3402-1310. Endereco: Avenida
Hygino Muzzi Filho, 737, Bairro Mirante, CEP 17.525-900 — Marilia — SP. Declaro que entendi os objetivos, riscos

e beneficios de minha participacdo na pesquisa, e que concordo em participar.

Marilia, de de

Assinatura da participante:

Assinatura do pesquisador:

108



109

Apéndice 2

Ficha de avaliacéo



FICHA DE AVALIACAO (DOUTORADO)

Data da avaliagdo: /.

110

/

Nome: Idade:__Dominéncia:
Grau de Instrucéo: Profisséo:

Se estiver aposentada, ainda trabalha? Tempo de dor
Tel:( ) - Cel:( ) - Outro:( )
Endereco: N° Bairro:

Cidade: Estado:

Faz uso de alguma medicacéo pra dor? Sim () Nao ( )

Qual? Ultima vez que usou?

Apresenta melhora? Sim () N&o ( )

Dados Antropomeétricos

Massa Corpdrea: Estatura: IMC:

Dor
Unilateral () ou bilateral ()

Lado avaliado:

Sente dor em mais algum lugar? Sim () N&o ( ) Indique com um X os locais onde

sente dor.
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4- Sintomas diferenciais
Sente dificuldade e/ou dor para amarrar os sapatos ou colocar as meias? Sim () Nao ()
Rigidez matinal? Sim () Nado ( )

5- Escala Visual Analdgica

Dor no quadril hoje:

Sem dor Pior dor possivel

Média da dor no quadril no Gltimos 7 dias:

Sem dor Pior dor possivel

6- Testes provocativos de dor

Dor a palpacdo: Positivo () Negativo ()

FADER: Sim (_) Nao ()

FADER R: Sim (__) N&o (_)

FABER (patrick’s): Sim (_ ) Nao (_ )

ADD: Sim (__ ) Nao ()

ADD R: Sim (_) Ndo ()

Equilibrio sobre uma perna 30 segundos: Sim (__) Nao (_)

7- Sinal de trendelemburg

Positivo () Negativo ()



8- Teste de forca muscular
Abdutores do quadril
Lado com dor:

Teste 1:
Teste 2:
Teste 3:

Extensores do quadril
Lado com dor:

Teste 1:

Teste 2:

Teste 3:

9- Torque: Mensurar trocanter maior do fémur e centro do dinamodmetro.

Resultado maior cm:

Resultado menor cm:

10- Eletromiografia

Familiarizagdo por 5 minutos e avaliar 3 diferentes situagdes, por 1 minuto com 2

Lado sem dor:

Teste 1:
Teste 2:
Teste 3:

Lado sem dor:

Teste 1:
Teste 2:
Teste 3:

minutos de descanso: Filmagem junto com a coleta

Velocidade méxima

Velocidade minima

Média:

Velocidade méxima antes de correr:

Velocidade padrdo 3km/h
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