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Resumo

Introducdo: A dor lombar € um dos principais problemas de saude publica. A dor
lombar crdnica reduz a capacidade funcional e afeta a estabilidade postural. Embora
os profissionais de saude utilizem amplamente a manipulacao da coluna vertebral, seu
efeito imediato na sensibilidade dolorosa e na estabilidade postural apresenta
resultados contraditérios. Este estudo tem como objetivo verificar os efeitos imediatos
da manipulacdo da coluna lombar no limiar de dor a pressao e na estabilidade postural
em individuos com dor lombar cronica. Secundariamente, verificar o efeito imediato
da manipulacdo da coluna lombar na intensidade da dor e as interferéncias das
crencas do paciente sobre qual tratamento foi recebido no limiar de dor a presséo,
estabilidade postural e intensidade da dor. Métodos: Foi realizado um estudo duplo-
cego, randomizado, controlado por placebo, de dois bracos. Oitenta participantes com
dor lombar crénica inespecifica e pontuacdo minima de trés na Escala Numérica de
Avaliacdo da Dor (ENAD) receberam uma sesséao de manipulacédo da coluna lombar
(n = 40) ou manipulagdo simulada da coluna lombar (n = 40). Os desfechos priméarios
foram o limiar de dor a presséo local e remota avaliados por algbmetro de pressao e
a estabilidade postural avaliada através de um exame de baropodometria. Os
desfechos secundarios foram a intensidade da dor na ENAD e a alocacdo de
tratamento percebida pelos participantes. Resultados: Os participantes apresentaram
média de idade (DP) de 34,9 (10,5) anos, sendo 50 (62,5%) mulheres. Na comparacao
entre grupos, quatro locais do corpo apresentaram maiores pontuagdes no limiar de
dor a presséo no grupo de manipulacao: L5 direito [Diferenca Média (DM) = 0,55; IC
95% 0,19 - 0,90; p = 0,014], L1 esquerdo (DM = 0,57; IC 95% 0,15 - 0,99; p = 0,033),
deltoide (DT) esquerdo (DM = 0,35; IC 95% 0,04 - 0,65; p = 0,018) e epicondilo lateral
(EL) direito (DM =0,34; IC 95% 0,08 - 0,60; p = 0,014). Trés locais do corpo (L5 direito,
L5 esquerdo e L1 esquerdo) melhoraram mais de 15% com a manipulacao, sugerindo
uma diferenca clinicamente relevante. Nenhuma mudanca significativa foi observada
para a estabilidade postural em nenhum dos grupos. Ambos 0S grupos
experimentaram alivio da dor [F(1,78) = 4.940, p = 0,029], mas a melhora da dor foi
clinicamente significativa apenas no grupo de manipulacao. A alocacéo de tratamento
percebida pelo participante ndo afetou os resultados. Conclusdo: Uma sesséo de

manipulagéo da coluna lombar reduz a sensibilidade a dor lombar, mas nédo afeta a
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estabilidade postural em comparacéo com intervencéo placebo em individuos com dor
lombar crénica. A crenca do participante em ter recebido manipulacdo néo interferiu
nos resultados.

Palavras-chave: Dor lombar, Dor Cronica, Equilibrio Postural, Manipulacdes
Musculoesqueléticas.



Abstract

Introduction: Low back pain is one of the main public health concerns. Chronic low
back pain reduces functional capacity and affects postural stability. Although health
professionals widely use spinal manipulation, its immediate effect on painful sensitivity
and postural stability is lacking. This study aims to verify the immediate effects of
lumbar spinal manipulation on pressure pain threshold and postural stability in people
with chronic low back pain. Secondarily, to verify the immediate effect of lumbar spinal
manipulation on pain intensity and the interferences of the patient's beliefs of which
treatment was received in pressure pain threshold, postural stability, and pain intensity.
Methods: A two-arm, randomised, placebo-controlled, double-blind trial was
conducted. Eighty participants with nonspecific chronic low back pain and a minimum
score of 3 on the Numeric Pain Rating Scale (NPRS) received one session of lumbar
spinal manipulation (n = 40) or simulated lumbar spinal manipulation (n = 40). Primary
outcomes were local and remote pressure pain threshold and postural stability.
Secondary outcomes were pain intensity and participants’ perceived treatment
allocation. Results: Participants had a mean (SD) age of 34.9 (10.5) years, and 50
(62.5%) were women. In the between-group comparison, four body sites had higher
PPT scores in the manipulation group, right L5 [Mean difference (MD) = 0.55; 95% ClI
0.19, 0.90; p = 0.014], left L1 (MD = 0.57; 95% CI 0.15, 0.99; p =0.033), left deltoid
muscle (DT) (MD = 0.35; 95% CI 0.04, 0.65; p = 0.018), and right lateral epicondyle
(LE) (MD = 0.34; 95% CI 0.08, 0.60; p = 0.014). Three body sites (right L5, left L5, and
left L1) improved more than 15% with the manipulation, suggesting a clinically relevant
difference. No significant change was observed for postural stability in either group.
Both groups experienced pain relief [F(1,78) = 4.940, p = 0.029], but clinically
significant only in the manipulation group. The participant's perceived treatment
allocation did not affect the outcomes. Conclusion: One spinal manipulation session
reduces lumbar pain sensitivity but does not affect postural stability compared to sham
in individuals with chronic low back pain. The participant's belief in having received
manipulation did not interfere with the outcomes.

Keywords: Low Back Pain; Chronic Pain; Postural Balance; Musculoskeletal

Manipulation.
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Capitulo 1 Reviséo de Literatura

1.1 Introducao

A dor lombar é a principal causa de incapacidade no mundo (JAMES et al.,
2018), apesar da grande quantidade de tratamentos disponiveis (HARTVIGSEN et al.,
2018). A prevaléncia pontual da dor lombar € de aproximadamente 11,9% na
populacdo mundial (HOY et al., 2012) afetando mais de 500 milhdes de pessoas
globalmente (JAMES et al., 2018). A incidéncia em um ano de individuos que tiveram
0 primeiro episédio de lombalgia varia de 6,3% a 15,4% (HOY et al., 2012). Em um
estudo de coorte com 250 individuos que se recuperaram de um episédio de dor
lombar, foi observada a recorréncia de 69% de novo episddio durante um periodo de
acompanhamento de 12 meses (DA SILVA et al.,, 2019). Embora a maioria das
pessoas com dor lombar aguda se recupere em poucas semanas, cerca de um quarto
dos pacientes que se apresentam na atencdo primaria desenvolvem dor lombar
cronica (TRAEGER et al., 2016).

Em uma reviséo sistemética incluindo 28 estudos sobre a prevaléncia de dor
lombar cronica na populacao global, observou-se que a prevaléncia foi de 4,2% em
individuos com idade entre 24 e 29 anos e 19,6% naqueles com idade entre 20 e 59
anos. Seis estudos com individuos de 18 anos ou mais relataram dor lombar crénica
entre 3,9% e 10,2% e trés estudos observaram prevaléncia entre 13,1% e 20,3%
(MEUCCI; FASSA; XAVIER FARIA, 2015). Em outra revisdo sistemética sobre a
prevaléncia de dor lombar no Brasil, os autores concluiram que a prevaléncia de dor
lombar cronica esté entre 4,2% e 14,7% da populacdo, embora estes valores possam
nao refletir o real impacto da dor lombar no pais devido a baixa qualidade
metodoldgica dos estudos encontrados (NASCIMENTO et al., 2015). Pessoas com
dor lombar cronica inespecifica tém nivel moderado de dor e incapacidade em 12
meses (MENEZES COSTA et al., 2012). A dor lombar cronica inespecifica é o tipo de
dor lombar mais comum, apresenta um prognoéstico desfavoravel e representa a
maioria dos custos com o tratamento da dor lombar (TRAEGER et al., 2016). Além
disso, a dor lombar crbénica tem uma associacdo notavel com prejuizos e custos

sociais (HARTVIGSEN et al., 2018). Apesar da carga substancial da dor lombar, o
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tratamento adequado para os pacientes ainda néo esta claro na literatura. As terapias
nao farmacolodgicas representam as recomendacdes de primeira linha para o
tratamento de pacientes com dor lombar (CHIAROTTO; KOES, 2022).

A terapia manipulativa da coluna vertebral € uma técnica manual passiva usada
na coluna vertebral envolvendo alta velocidade e baixo impulso de amplitude aplicado
a um complexo articular dentro de sua amplitude de movimento (RUSHTON et al.,
2016). Inameros profissionais de saude utilizam a terapia manipuladora da coluna
vertebral para alivio da dor e restaura¢do do desempenho funcional (DE ZOETE et al.,
2021a). A manipulacao da coluna vertebral tem sido recomendada para dor lombar
por muitas diretrizes de pratica clinica (NATIONAL INSTITUTE FOR HEALTH AND
CARE EXCELLENCE, 2016; QASEEM et al., 2017). No entanto, indicacdes definitivas
e mecanismos de acdo da manipulacéo vertebral ainda ndo estdo bem estabelecidos
(HONORE; LEBOEUF-YDE; GAGEY, 2018).

A manipulagdo da coluna leva ao alivio da dor e & melhora da funcéo,
semelhante as terapias recomendadas para dor lombar (DE ZOETE et al., 2021b;
RUBINSTEIN et al., 2019). No entanto, em comparacdo com a manipulacdo simulada
ou intervencao placebo, o efeito da manipulagéo vertebral tem achados contraditorios
(GEVERS-MONTORO et al., 2021; LAVAZZA et al., 2021). A terapia manipuladora
espinhal demonstrou uma reducdo semelhante na dor, mas melhora superior na
funcdo em comparacdo com a manipulacéo simulada (RUBINSTEIN et al., 2019). Por
outro lado, a manipulacao vertebral teve efeito idéntico ao da terapia com laser de
baixa poténcia para dor lombar cronica leve a moderada (THOMAS et al., 2020).
Assim, o tipo de placebo e a medida de desfecho utilizada podem interferir na

interpretacdo dos efeitos da manipulacéo vertebral para dor lombar cronica.

Procedimentos simulados podem gerar um efeito placebo. Intervencdes
simuladas sdo frequentemente empregadas como controle em estudos para testar
novos métodos cirargicos ou manipulagdes em individuos com dor (BRIM; MILLER,
2013). O efeito placebo é especialmente potente para desfechos subjetivos, como a
intensidade da dor (SHAIBANI; FRISALDI; BENEDETTI, 2017), o que leva a ideia de
gue as respostas de placebo em ensaios clinicos poderiam ser reduzidas usando
resultados objetivos em vez de instrumentos de relato do paciente. O limiar de dor de
dor a pressao e a estabilidade postural podem ser usados objetivamente para avaliar

se a dor lombar melhorou imediatamente ou temporariamente.
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A manipulacéo vertebral pode influenciar a percepcéo da dor. O limiar de dor a
pressédo é afetado regionalmente pela manipulacéo da coluna vertebral em pacientes
assintomaticos (HONORE; LEBOEUF-YDE; GAGEY, 2018). No entanto, os efeitos
especificos da intervencdo sobre o limiar de dor a pressdo em pacientes com dor
lombar ndo sdo bem definidos. A manipulacdo da coluna lombar ndo mostrou efeito
especifico sobre o limiar de dor a pressdo em pacientes com dor lombar em estudos
anteriores (ASPINALL et al., 2019; FAGUNDES LOSS et al., 2020) apesar das
limitacdes metodoldgicas por exemplo, comparacdes de baixo poder entre 0s grupos
e a auséncia de avaliagcdo do cegamento dos participantes (FAGUNDES LOSS et al.,
2020) e a inclusdo de participantes sem dor lombar no momento da intervencéo
(ASPINALL et al., 2019, 2020).

A dor lombar crénica também pode levar a diminuicdo da capacidade funcional
e incapacidade. De acordo com a Classificagdo Internacional de Funcionalidade,
Incapacidade e Saude, a funcionalidade compreende as fungbes corporais, tarefas ou
acles, enquanto a incapacidade engloba as deficiéncias, limitacdes da capacidade ou
restricdes no desempenho de atividades (PRODINGER et al., 2016). A estabilidade
postural estd relacionada a capacidade funcional e pode ser definido como a
manutenc¢ao do centro de massa do corpo dentro da base de sustentacao delimitada
entre 0s dois pés, processo que requer ajustes constantes do sistema neuromuscular.
A manutencao da estabilidade postural decorre do sistema de controle postural, que
envolve o sistema nervoso sensorial e motor integrando o sistema visual, vestibular e
somatossensorial (DUARTE; FREITAS, 2010). Reagbes neuromusculares
necessarias a um equilibrio adequado podem ser afetadas pela dor e pacientes com
dor lombar apresentam estabilidade postural reduzida (BERENSHTEYN et al., 2019;
DA SILVA et al., 2018; SOLIMAN; SHOUSHA; ALAYAT, 2017; TSIGKANOS et al.,
2016). Portanto, o limiar de dor a pressao e a estabilidade postural podem oferecer
uma maneira objetiva de comparar os efeitos da manipulagéo vertebral e uma
intervencao simulada.

Além disso, a investigacdo dos desfechos subjetivos como expectativa dos
pacientes e o impacto das expectativas dos pacientes nos resultados do tratamento
em individuos com dor lombar crénica devem ser vantajosas para a pratica clinica.
Dados crescentes indicam que fatores contextuais, como as expectativas e crencas

dos pacientes sobre o tratamento afetam significativamente a dor musculoesquelética
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(ROSSETTINI; CARLINO; TESTA, 2018). Os efeitos ndo especificos compreendem
quase dois tercos do efeito cirdrgico global para muitas condicbes de saude
(KARJALAINEN et al.,, 2022) e 11 opcbes de tratamento para reduzir a dor da
osteoartrite (ZOU et al.,, 2016). As terapias placebo sdo superiores a nenhuma
intervencao para o alivio da dor em pacientes com dor lombar crénica a curto prazo
(WILHELMUS STRIJKERS et al., 2021). Assim, uma expectativa positiva poderia
mascarar um efeito de intervengcdo. As expectativas gerais de alivio da dor podem
influenciar a dor e a funcionalidade fisica dos pacientes com dor lombar (EKLUND et
al., 2019). As expectativas dos pacientes afetam positivamente a dor a curto e longo
prazo, e afetam positivamente os desfechos funcionais a médio e longo prazo em
individuos com dor lombar crénica (MOHAMED MOHAMED et al., 2020). Uma
investigagdo do efeito imediato da manipulagdo da coluna vertebral no limiar de dor a
pressdo em comparacao ao placebo em pacientes com dor lombar crénica poderia
ajudar a esclarecer sobre o efeito especifico da manipulacdo da coluna vertebral,
eliminando a contribuicdo do curso natural do dor lombar, a regressédo a media e a

expectativa positiva dos participantes.

1.2 Justificativas

1.2.1 Relevancia para as Ciéncias da Reabilitacao

Devido ao grande impacto que a dor lombar crénica vem causando em termos
socioecondémicos e a grande dificuldade encontrada em seu tratamento, intervencdes
de baixo custo e facil aplicabilidade, como a manipulacdo vertebral precisam ser
pesquisadas. Os efeitos imediatos e temporarios no tratamento da dor lombar tém
sido relatados nas pesquisas como importantes para 0s pacientes, porém ainda néo
existe consenso na literatura sobre os efeitos imediatos da manipulagao vertebral
sobre o limiar de dor a pressao local ou regional em individuos com dor lombar crénica.
A maior parte dos estudos que avaliou os efeitos da manipulacéo sobre o limiar de dor
a pressao utilizou dor induzida experimentalmente em individuos assintomaticos
relatando efeitos positivos na reducéo da dor local e distal. Porém, os estudos que
relatam os efeitos a distancia tém falhado em usar um desenho cego, bem como 0s

resultados encontrados em individuos assintomaticos podem ser diferentes dos
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resultados em individuos com dor lombar crénica. Ademais, a dor lombar crénica pode
estar relacionada a diminuicdo da capacidade funcional, que sofre interferéncia da
estabilidade postural nos individuos com lombalgia. Assim, conforme o exposto, faz-
se necesséaria uma pesquisa sobre efeitos imediatos da manipulacdo vertebral sobre

o limiar de dor a presséo e estabilidade postural de individuos com dor lombar crénica.

1.2.2 Relevancia para a Agenda de Prioridades do Ministério da

Saude!
Este estudo apresenta relevancia para Agenda de Prioridade do Ministério da
Saude, especialmente por se enquadrar no eixo 5 (Doencas Crbnicas nao
Transmissiveis) das linhas de prioridades de pesquisa.

1.2.3 Relevancia para o Desenvolvimento Sustentavel?

O presente estudo contempla os objetivos do Desenvolvimento Sustentavel
(ODS) através do objetivo 3 (Boa Saude e Bem-estar: assegurar uma vida saudavel e

promover o bem-estar para todos, em todas as idades).

1.3 Objetivos

1.3.1 Primario

Verificar o efeito imediato da manipulacéo vertebral lombar no limiar de dor a

pressédo e estabilidade postural em individuos com dor lombar crénica inespecifica.

1.3.2 Secundarios

1 https://bvsms.saude.gov.br/bvs/publicacoes/agenda_prioridades pesquisa_ms.pdf
2 https://odsbrasil.gov.br/objetivo/objetivo?n=3



https://bvsms.saude.gov.br/bvs/publicacoes/agenda_prioridades_pesquisa_ms.pdf
https://odsbrasil.gov.br/objetivo/objetivo?n=3
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1. Verificar o efeito imediato da manipulacao vertebral lombar na intensidade
da dor de individuos com dor lombar crénica inespecifica.

2. Verificar se a crenga dos pacientes em receber manipulagao vertebral ou
simulagéo de manipulagdo vertebral influencia no limiar de dor a presséao,

estabilidade postural e intensidade da dor.

1.4 Hipodteses

Supbem-se que a manipulacdo vertebral lombar aumentaria imediatamente o
limiar de dor a pressédo e melhoraria a estabilidade postural em pacientes com dor
lombar crénica. Além disso, a manipulacdo vertebral lombar diminuiria a intensidade
da dor, e a expectativa positiva do paciente afetaria o limiar de dor a pressao,

estabilidade postural e intensidade da dor.
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Capitulo 2 Participantes e Métodos

2.1 Aspectos éticos

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade
Estadual do Centro-Oeste do Parana (UNICENTRO) antes de sua execucdo, CAAE:
31299020.0.0000.0106 (ANEXO 1), em consonancia com a resolucdo 466/20123.
Todos os participantes assinaram um termo de consentimento livre e esclarecido
(TCLE) ap6s serem informados sobre 0s riscos, a natureza do estudo e do protocolo

a ser realizado.
2.2 Delineamento do estudo

Ensaio clinico randomizado, placebo-controlado, duplo-cego, de dois bracos
com grupos paralelos. O protocolo foi desenvolvido de acordo com as recomendagdes
Standard Protocol Items: Recommendations for Interventional Trials - SPIRIT 2013
checklist (CHAN et al., 2013) e os resultados relatados de acordo com as diretrizes do
Consolidated Standards of Reporting Trials - CONSORT 2010 (SCHULZ; ALTMAN,;
MOHER, 2010).

2.2.1 Local derealizagao do estudo

Toda intervencéo relacionada a pesquisa foi realizada nas Clinicas Integradas
Guairacéa, no Centro Universitario UNIGUAIRACA, na cidade de Guarapuava-PR, no

periodo de novembro de 2021 a margo de 2022.

3 https://conselho.saude.gov.br/resolucoes/2012/Reso0466.pdf



https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf
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2.2.2  Pré-registro do protocolo

O protocolo do estudo foi registrado prospectivamente no Registro Brasileiro de
Ensaios Clinicos (RBR-3ksqg2c).

2.3 Amostra

Foram avaliados 88 individuos de ambos os sexos quanto aos critérios de
elegibilidade. Destes, oito foram excluidos por apresentarem algum critério de
exclusdo. Sendo assim, um total de 80 participantes com idade média de 35 anos
(DP 11), e 50 (63%) mulheres foram randomizados igualmente para cada grupo.
Todos os participantes concluiram o estudo e forneceram dados sobre todas as

medidas de desfecho.

2.3.1 Local de recrutamento do estudo

Os patrticipantes foram recrutados através de edital exposto na recepcédo das
Clinicas Integradas Guairacd, bem como por anuncios divulgados em redes sociais
na cidade de Guarapuava-PR. Foram convidados a participar da pesquisa pacientes

elegiveis com dor lombar cronica inespecifica.

2.3.2 Critérios de inclusao

1. Dor lombar crénica inespecifica com dura¢cdo minima de trés meses;

2. ldade entre 18 e 55 anos;

3. Intensidade da dor de moderada a severa (pelo menos trés pontos na escala
numérica da dor no momento da avalia¢ao);

4. NA&o estar recebendo tratamento fisioterapéutico para dor lombar;

N&o apresentar dor abaixo do joelho
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2.3.3 Critérios de exclusao

Dor cronica generalizada autorreferida;
Frouxidao ligamentar ou hiper flexibilidade;

Gestantes;

A

Contraindicagfes as técnicas de manipulacado vertebral em alta velocidade e baixa

amplitude (bandeiras vermelhas) como fraturas vertebrais, sindrome de cauda

equina, cancer, doencas reumaticas inflamatérias, infeccbes vertebrais,
tuberculose 6ssea;

5. Qualquer condicdo que pudesse interferir nas medidas de sensibilidade a dor (por
exemplo, altera¢des na sensibilidade da pele, doenc¢as neurolégicas ou doencas
psiquiatricas);

6. Qualquer condicdo que pudesse interferir no equilibrio corporal (por exemplo,
doencas neuroldgicas ou vestibulopatias);

7. Pontuacéo igual ou superior a 19 na versao brasileira do questionario painDETECT

(RIO et al., 2022).

2.4 Procedimentos/Metodologia proposta

2.4.1 Avaliacao clinica

Os individuos que aceitaram participar da pesquisa, apds assinarem o TCLE
foram avaliados quanto aos critérios de elegibilidade através de uma ficha de
avaliacdo (APENDICE 1) e questionario painDETECT (ANEXO 2). Em seguida um
questionario autoaplicavel foi preenchido pelos participantes quanto as caracteristicas
sociodemogréficas e dados pessoais (idade, sexo, estado civil, profissdo, endereco,
telefone, e-mail) e dados antropométricos (massa corporal e estatura) (APENDICE 1).
Posteriormente o indice de massa corporal foi calculado através da formula massa
corporal/alturaz (kg/m?). O exame fisico inicial incluiu as medidas de desfecho do
estudo com o limiar de dor a pressao, avaliacdo da estabilidade postural e a avaliacdo
da intensidade da dor. Imediatamente apods a intervencdo as medidas de desfecho

limiar de dor a pressao, estabilidade postural e intensidade da dor foram reavaliadas.
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A expectativa do participante quando ao tratamento e a percep¢do sobre qual

tratamento o participante recebeu também foram avaliados apos o tratamento.

2.4.2 Randomizacéo, alocacao e cegamento.

Os participantes foram alocados aleatoriamente em uma proporgao de 1:1
distribuidos em um dos dois grupos: grupo experimental (grupo 1) que recebeu uma
manipulacéo da coluna lombar e o grupo placebo (grupo 2) que recebeu uma técnica
simulada de manipulacdo da coluna lombar. A sequéncia de alocacao foi preparada
a priori usando o “Research Randomizer”, um gerador de numeros aleatorios online

disponivel em https://www.randomizer.org/. Os participantes foram alocados no grupo

experimental (grupo 1) ou grupo placebo (grupo 2) usando aleatoriamente blocos
permutados de 4 e 6. A alocacéo foi ocultada através de envelopes opacos, selados,
sequencialmente numerados (1 a 80) com uma ficha contendo uma frase que
informava ao examinador sobre a alocacdo. Um examinador independente nao
envolvido no recrutamento do estudo, avaliacdo ou andlise de dados atribuiu
intervencdes para garantir a alocacdo secreta. Os participantes receberam um nimero
de inscricdo de estudo exclusivo e foram encaminhados ao fisioterapeuta responsavel
pela intervencdo que realizou a manipulagédo da coluna lombar ou a simulagdo de
manipulacdo da coluna lombar de acordo com o grupo em que o participante foi
alocado. Apés realizar a avaliacdo pré-intervencdo, o examinador (examinador 1)
deixava a sala de avaliagdo para permanecer cego para a intervengcdo, e um
fisioterapeuta (examinador 2) entrava na sala para realizar a manipulagdo ou a técnica
simulada de acordo com a randomizacdo. O examinador 2 também permaneceu
cegado para a avaliacdo do resultado. Apds a intervencéo, examinador 1 retornava a
sala de avaliacdo e repetia a mesma avaliagao realizada antes da intervencao. Os
participantes foram informados que receberiam uma técnica manipulativa da coluna
vertebral ou uma técnica simulada de manipulagéo vertebral e que ambas as técnicas
poderiam produzir efeitos terapéuticos. Para verificar o sucesso de estratégias de
ceguamento, os participantes foram questionados sobre qual tratamento eles acham
que receberam, com duas opc¢les de resposta: (1) tratamento de manipulacdo da

coluna vertebral ou (2) tratamento simulado de manipulagdo da coluna vertebral.


https://www.randomizer.org/
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2.4.3 Intervencéo

A manipulagdo da coluna vertebral foi realizada por meio da técnica
denominada lumbar roll por um fisioterapeuta com dez anos de experiéncia clinica. O
paciente foi posicionado em decubito lateral com o lado alvo para cima, joelho
flexionado e quadril estendido. O fisioterapeuta estabilizou o ombro do paciente com
sua mao cefélica e a coxa do paciente com sua perna. Em seguida, o fisioterapeuta
fez contato manual com a regiao hipotenar da méo caudal sobre o processo mamilar
na face superior da vértebra a ser manipulada. A manipulacdo foi realizada com
movimento de rotacdo passiva em alta velocidade e baixa amplitude no sentido
postero-anterior associado a queda do corpo do fisioterapeuta (ASPINALL et al., 2019;
DORRON et al.,, 2016). A intervencao foi realizada em um Unico momento. A
manipulacdo foi realizada bilateralmente, comecando pelo lado sintomatico. O
tratamento foi considerado completo na presenca de ruido articular ou apés duas
tentativas sem ruido articular.

A simulacdo da manipulacéo vertebral foi baseada nas recomendacdes atuais
(LAVAZZA et al., 2021). A técnica simulada foi realizada de forma semelhante a
manipulacdo real pelo mesmo fisioterapeuta, porém com contato manual do
fisioterapeuta na musculatura glitea medial superior de forma ampla e inespecifica
com a palma da méo. A coluna do participante foi mantida em posi¢ao neutra e 90°
de flexdo do quadril. O fisioterapeuta realizou um impulso lento, suave e inespecifico
associado a uma leve queda do corpo (ASPINALL et al., 2019; CHAIBI; BENTH,;
RUSSELL, 2015). A técnica simulada foi realizada duas vezes bilateralmente,

iniciando-se pelo lado sintomatico.

2.5 Desfechos

2.5.1 Desfecho primario

Os desfechos primarios foram o limiar de dor a pressao e estabilidade postural.
Um examinador treinado avaliou o limiar de dor a pressédo pré e pdés-intervencao

utilizando um algébmetro de presséao digital com sonda de borracha de 1 cm2 em seis
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locais do corpo bilateralmente: por¢cdo média da panturrilha no musculo gastrocnémio
medial (MG), musculo tibial anterior lateralmente ao nivel da tuberosidade tibial
anterior (TA), 2 cm lateralmente ao processo espinhoso L5 (L5), 2 cm lateralmente ao
processo espinhoso L1 (L1), na porcao média do musculo deltoide (DT), e 2 cm distal
ao epicondilo lateral (EL). A sonda foi colocada perpendicularmente a pele, e a
pressdo aumentou a uma taxa de 500 gramas/segundo, enquanto o examinador
monitorava visualmente a forca em tempo real. O participante foi instruido a dizer
"pare" assim que a sensacdo de pressdo se tornasse dolorosa, de modo que o
examinador retirou o algbmetro e o limiar foi registrado. Cada local do corpo foi
avaliado trés vezes, e a média dos trés valores foi utilizada. As medidas de limiar de
dor a pressdo sdo altamente confidveis quando calculadas como a média de trés
medidas (FISCHER, 1987). A diferenca clinica minima importante na avaliagdo do
limiar de dor a presséao foi considerada como de pelo menos 15% entre pré e pés-
intervencao (VOOGT et al., 2015).

A avaliacao da estabilidade postural foi realizada em exame baropodométrico
por deslocamento do centro de pressao (CoP) através da plataforma FootWork, com
superficie ativa de 400x400 milimetros (mm). Os participantes permaneceram de pé
na plataforma, descalgos, com os olhos abertos e fixos em uma marca colocada a dois
metros de distancia. O participante foi orientado a permanecer estatico, em posi¢cao
anatbmica, com os pés espacados na largura do quadril, com os cotovelos estendidos
ao longo do tronco, segurando em cada méo uma bolsa que pesa 2 kg. Durante o
exame de estabilidade postural, o participante foi orientado a realizar o maior nimero
possivel de agachamentos em 40 segundos. A variavel de estabilidade investigada
pelo baropoddmetro foi a area da elipse da CoP (A-CoP em cm?). A melhora da
estabilidade postural foi avaliada por uma oscilacdo decrescente da CoP através da
baropodometria de pelo menos 15% das medidas pré para pos-intervengdo. Um
estudo prévio mostrou que o barodémetro € um instrumento valido para medir a
estabilidade postural por meio do deslocamento da CoP (area de oscilacdo) em

pacientes com lombalgia inespecifica (PENA JUNIOR et al., 2021).
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2.5.2 Desfecho secundario

Os desfechos secundérios foram a intensidade da dor e percepgdo sobre o
tratamento.

A intensidade da dor foi medida por meio da Escala Numérica de Avaliacao da
Dor (ENAD) de 0 (sem dor) a 10 (pior dor possivel) no momento da avaliagdo. A
intensidade da dor foi avaliada antes e imediatamente apds a intervencdo em ambos
os grupos. Uma diminuicédo clinicamente significativa na intensidade da dor avaliada
pela ENAD foi considerada se for observada uma variacédo de pelo menos dois pontos
entre a avaliagcdo pré e pés-intervencao (HAWKER et al., 2011) . A influéncia do fator
contextual na intervencgédo foi medida por uma Unica questao utilizada para verificar o
sucesso das estratégias de cegamento. Os participantes responderam qual
tratamento eles achavam que receberam apds o tratamento, com duas opcfes de
resposta: (1) tratamento de manipulacéo espinhal ou (2) tratamento de manipulacao
espinhal simulada.

2.6 Analise dos dados

2.6.1 Tamanho amostral (calculo ou justificativa)

O célculo de tamanho amostral foi realizado a priori no software G*Power
versdao 3.1 (Heinrich-Heine-Universitat, Dusseldorf, Germany) para determinar um
tamanho de amostra suficiente. Baseado em um modelo prévio em individuos com
dor lombar para detectar uma diferenca minima de 15% (tamanho do efeito de 0,64)
no limiar de dor a presséo na regiao lombar, poder estatistico de 80% e alfa de 0,05
em uma analise bidirecional de variancia (ANOVA) medidas repetidas (ASPINALL et
al., 2019). Baseado nos pressupostos mencionados, o tamanho amostral estimado
foi de 40 pacientes por grupo. Um total de 80 participantes foram incluidos no presente

estudo.
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2.6.2 Variaveis do estudo

As variaveis primérias foram o limiar de dor a pressao e a estabilidade postural
imediatamente apos a intervencgdo. As variaveis secundarias incluiram a intensidade
da dor e a percepcdo do participante sobre o tratamento imediatamente apos a

intervencao.

2.6.3 Plano de andlise estatistica

Os resultados foram tabulados em planilha personalizada e analisados por um
pesquisador independente. Os resultados da analise descritiva foram apresentados
em média e desvio padrdo (DP) para variaveis continuas, e valores e propor¢cdes
absolutas (%) para variaveis categéricas. O teste Shapiro-wilk revelou uma
distribuicdo aproximadamente normal dos resultados primarios.

A comparacao entre os grupos quanto ao efeito das intervencdes no limiar de
dor de pressao, estabilidade postural e intensidade da dor foi realizada pela anélise
de covariancia de medidas repetidas bidirecionais (ANCOVA). A idade e o indice de
massa corporal foram incluidos como covariaveis devido a distribuicdo de
desequilibrio entre os grupos, apesar da randomizacéo. O teste pos-hoc de Bonferroni
foi usado quando um valor F significativo foi encontrado. Para cada ANCOVA, a
métrica de interesse foi a interacao bidirecional (grupo de intervencdo x tempo de
avaliagédo).

Os desfechos primarios (limiar de dor a pressao e estabilidade postural) foram
analisados utilizando-se valores absolutos de mudanca da linha de base e como
mudanca percentual da linha de base ajustada para valores de linha de base para
facilidade de interpretacdo. A variacdo percentual da linha de base foi calculada
utilizando-se a seguinte equacao: (FV-1V/IV)*100, onde "IV" representa o valor inicial
do resultado dado e 'FV' € o valor final. Foi realizada analise de variancia de medidas
repetidas de trés vias (ANOVA) para avaliar se a crenca em qual tratamento recebido
influenciou o desfecho.

O limiar de dor a presséo, a estabilidade postural e a intensidade da dor foram
investigadas por meio de uma andlise de medidas repetidas de variancia (ANOVA)

com a crenca no tratamento recebido (se acreditavam ou ndo que receberam
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tratamento) como variavel entre os grupos de desfechos (tratamento x sham) e tempo
(pré e pos-tratamento).

Todos os testes estatisticos foram bicaudais com o nivel de significancia pré-
estabelecido em p < 0,05. Todos os dados foram analisados usando o software JASP
versao 0.14.1, e a analise gréfica foi realizada usando o software GraphPad Prism
(GraphPad Software, San Diego, CA, USA) Versao 8.00 para MacBook.

2.6.4 Disponibilidade e acesso aos dados

Os dados estéo disponiveis mediante solicitacdo aos pesquisadores. Os dados
incluem informacgBes sobre as caracteristicas da linha de base dos participantes e

pontuacBes nas medidas de resultados.
2.7 Resultados esperados

Como resultados do estudo esperavamos identificar alteragcbes apos a
manipulacdo vertebral em comparacdo com a simulacdo de manipulacédo vertebral
como: aumento do limiar de dor a pressao na regido lombar e em pontos remotos
(caracterizando melhora na sensibilidade dolorosa local e remota), diminuigdo na
pontuacdo da escala numérica da dor (evidenciando um alivio da dor autorreferida) e
diminuicao do deslocamento do centro de presséo do corpo (0 que estaria relacionado
a uma melhora na estabilidade postural). Além disso, esperavamos que a expectativa
positiva do paciente em relacédo ao tratamento influenciaria positivamente o limiar de

dor a pressao, estabilidade postural e intensidade da dor.
2.8 Orcamento e apoio financeiro

Este estudo é financiado pela Coordenacao de Aperfeicoamento de Pessoal de
Nivel Superior - Brasil (CAPES) - Cédigo Financeiro 001.



Quadro 1: Apoio financeiro.
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CNPJ Nome Tipo de E-mail Telefone
Apoio
financeiro
00889834/0001- | CAPES | Bolsa prosup@capes.gov.br | (061) 2022-
08 6250
Quadro 2: Detalhamento do orgamento.
Identificacdo do Tipo Valor (R$)
or¢camento

Impresséo de documentos | Custeio 400,00

Aquisicao de equipamento | Material permanente 600,00

(algbmetro de pressao)

Total em R$ | 1000,00




2.9 Cronograma

Quadro 3: Cronograma de execugao.

30

ETAPA INICIO FIM
8 Elaboracéo do projeto de pesquisa 04/2019 01/2020
= | Exame de Qualificagao 02/2020 02/2020
0 2
S | Apreciacéo do Comité de Etica em Pesquisa 04/2020 05/2020
S Registro do protocolo de pesquisa 05/2020 07/2020
_*?1 Elaboracdo de manuscrito (protocolo e/ou revisao) 01/2021 10/2021
Dg_ Submissao de manuscrito 10/2021 01/2022
Treinamento dos procedimentos e/ou estudo piloto | 09/2021 09/2021
§ Modelagem do bando de dados 09/2022 10/2022
8 Coleta e tabulacédo de dados 10/2022 05/2022
':': Analise dos dados 05/2022 06/2022
g Elabora¢do de manuscrito 06/2022 10/2022
© Depdsito do banco de dados em repositorio 11/2022 11/2022
Submisséo de relatdrio para o Comité de Etica 12/2022 12/2022
Elaboracéo do trabalho de concluséo 09/2022 12/2022
'§ Exame de Defesa 12/2022 12/2022
'§ Submissédo de manuscrito (resultados) 10/2022 12/2022
T Elaboracédo de midias para disseminacao 12/2022 01/2023
Entrega da verséo final do trabalho de concluséo 12/2022 01/2023
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Avaliacao Pré-intervencéo
Dados Pessoais

Nome (Cadigo):

Idade:  Data de Nascimento: Sexo:F() M()
Peso:  Altura: _ Estado Civil: Profissao:

Endereco:

Telefone: email:

Critérios de Elegibilidade

1. Vocé possui dor lombar ha quanto tempo?

2. Sua dor irradia para baixo do joelho?
()Sim

3. Vocé esta fazendo fisioterapia no momento?
() Sim ( ) Nao

4. Em uma escala de 0 a 10, qual a intensidade de sua dor neste momento?
01 2 3 456 7 8 9 10 (Pré-intervencédo)

5. Vocé possui alguns destes sintomas, condi¢cdes e/ou doencgas:

( ) Fraturas. Onde? Ha quanto tempo?

( ) Cirurgias. Onde? Ha quanto tempo?

() Dor cronica generalizada.
() Hiperflexibilidade ou frouxidao ligamentar.
( ) Gravidez



( ) Bandeiras Vermelhas
() Alteracdes de sensibilidade
( ) Doencas Neurolégicas
( ) Doencas Psiquiatricas

( ) Tonturas, vestibulopatias, alteracdes de equilibrio

Avalicdo do limiar de dor a presséo

Kof

Medida 1

Medida 2

Medida 3

Gastrocnémico

medial D

Gastrocnémico

medial E

Tibial anterior D

Tibial anterior E

LS D

LS E

L1D

L1E

Deltoide D

Deltoide E

Epicondilo lat D

Epicondilo lat E

CoP Pré-Intervencdo:
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Avaliacado Pds-intervencéo
Em uma escala de 0 a 10, qual a intensidade de sua dor neste momento?
01 23456 789 10

Avaliacao do limiar de dor a presséo

Kgf Medida 1 Medida 2 Medida 3

Gastrocnémico

medial D

Gastrocnémico

medial E

Tibial anterior D

Tibial anterior E

L5 D

LS E

L1D

L1E

Deltoide D

Deltoide E

Epicondilo lat D

Epicondilo lat E

CoP Poés-Intervencéo:

Qual tratamento vocé acredita ter recebido?

(1) Manipulacéo da coluna vertebral

(2) Manipulacao simulada da coluna vertebral.

Se vocé pensar em como vocé se sentia antes do tratamento, como vocé
esperava ficar apos o tratamento?

(1) Pior

(2) Um pouco pior

(3) Nem melhor nem pior
(4) Um pouco melhor

(5) Muito melhor



40

Anexo 1 — Parecer Consubstanciado do Comité de

Etica em Pesquisa

Y UNICENTRO - UNIVERSIDADE

COME ESTADUAL DO CENTRO gm“ me
el Rmeinge OESTE ¢, CAMPUS

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: EFEITOS IMEDIATOS DA MANIPULAGAQ VERTEBRAL NA SENSIBILIDADE
DOLOROSA E ESTABILIDADE POSTURAL DE INDIVIDUOS COM DOR LOMBAR
CRONICA - ENSAIO CLINICO CONTROLADO RANDOMIZADO.

Pesquisador: Jodo Paulo Freitas

Area Tematica:

Versdo: 1

CAAE: 31299020.0.0000.0106

Instituigao Proponente: SESG - SOCIEDADE DE EDUCACAQO SUPERIOR GUAIRACA LTDA
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Niamero do Parecer: 4.019.895

Apresentagéo do Projeto:

O presente protocolo foi enquadrado como pertencente & seguinte Area Tematica: “Ciéncias da Salde. No
documento intitulado "EFEITOS IMEDIATOS DA MANIPULACAO VERTEBRAL NA SENSIBILIDADE
DOLOROSA E ESTABILIDADE POSTURAL DE INDIVIDUOS COM

DOR LOMBAR CRONICA — ENSAIO CLINICO CONTROLADO RANDOMIZADOQ", datade de 20/04/2020

Objetivo da Pesquisa:

Objetivo Primario:

Verificar os efeitos imediatos da manipulagao vertebral lombar sobre o limiar de dor & pressao e o equilibrio
postural em individuos com dor lombar crénica.

Objetivo Secundario:
Verificar o efeito imediato da manipulagdo vertebral lombar sobre a intensidade da dor em individuos com
lombalgia crénica

Avaliacdo dos Riscos e Beneficios:

Segundo o pesquisador, a pesquisa apresenta como

Riscos. O principal risco & o aumento da dor apds a manipulagao vertebral ou apos os

exames, entretanto, caso isso acontega o participante devera relatar ao fisioterapeuta que ira tomar as
medidas necessarias, qualquer outro efeito adverso também deve ser relatado ao

Enderego: Alameda Elio Antonio Dalla Vecchia, n® 838 - Campus CEDETEG - (ao lado dos laboratorios do curso de

Bairro: \fila Carli CEP: B5.040-167
UF: PR Municipio: GUARAPUAVA
Telefone: (42)3628-8177 Fax: (42)3628-8100 E-mail: comep@unicentro.br
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Continuagao do Parecer: 4,019,885

fisioterapeuta. Existe o risco de desequilibrio e queda durante o exame de baropodometria, sendo que o
fisioterapeuta estard durante todo o exame ao lado do participante para evitar que isso acontega. Os
voluntarios também podem se sentir constrangidos ao realizar os exames e responder aos questionarios.

Beneficios:a diminuigdo da sensibilidade dolorosa, a melhora da estabilidade postural e de
atividadesfuncionais imediatamente apos a aplicagéo da tecnica de tratamento ou da técnica simulada. Os
beneficios podem também ser percebidos apos a técnica simulada devido a uma reagé&o biologica que o
individuo pode apresentar por estar em um ambiente de tratamento, recebendo atengdo e cuidados
profissionais e sua propria expectativa de beneficio

Comentarios e Consideragoes sobre a Pesquisa:

Trata-se de protocolo de pesquisa que pretende verificar os efeitos imediatos da manipulagao vertebral
lombar sobre o limiar de dor & pressao e a estabilidade postural em individuos com dor lombar crénica.
Sera realizado um ensaio clinico placebo controlado, de dois bragos, com grupos paralelos, com 80
individuos com dor lombar crénica alocados aleatoriamente. O grupo 1 recebera uma técnica de
manipulagao vertebral lombar e o grupo 2 recebera uma técnica simulada de manipulagao vertebral lombar.
Ambos os grupos serdo avaliados pré e imediatamente pés-intervengdo. A pesquisa sera realizada nas
Clinicas Integradas Guairaca (Faculdade Guairaca).

Consideragdes sobre os Termos de apresentagdo obrigatoria:
1) Check List inteiramente preenchido;

2) Folha de rosto com campos preenchidos e com carimbo identificador e assinada por Luiz Alfredo Braum,
coordenador do curso de Fisioterapia da Faculdade Guairaca;

3) Carta de anuéncia/autorizacéo esta redigida em papel timbrado e assinada por Lilian Karin Nogueira
Soares, coordenadora Administrativa das Clinicas Integradas Guairacd;

4) TCLE ( termo de consentimento livre e esclarecido) esta redigido conforme o modelo atualizado,
disponibilizado na pagina do COMEP;

5) Projeto de pesquisa completo foi anexado pelo pesquisador;

Enderego: Alameda Elio Antonio Dalla Vecchia, n® 838 - Campus CEDETEG - {ao lado dos laboratérios do curso de

Bairro: Vila Cari CEP: 85.040-167
UF: PR Municipio: GUARAPUAWVA
Telefone: (42)3629-8177 Fax: (42)3629-8100 E-mail: comep@unicentro.br
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6) Instrumento para coleta dos dados anexado separadamente na plataforma;
7) Cronograma do projeto com vigéncia da pesquisa de 06/2020 a 12/2022.

8) Orcamento esta detalhado no projeto completo & na Plataforma.

Recomendagoes:

(1)- Ressalta-se que segundo a Resolugdo 466/2012, item XI — DO PESQUISADOR RESPONSAVEL,
paragrafo f), & de responsabilidade do pesquisador "manter os dados da pesquisa em arguivo, fisico ou
digital, sob sua guarda e responsabilidade, por um periodo de 5 anos apos o término da pesquisa.”

(2)- O TCLE, Termo de Consentimento Livre e Esclarecido, deve ser emitido em duas vias de igual teor.
Todas as vias devem ser assinadas pelo pesquisador responsavel e pelo participante. Uma via devera ser
entregue ao participante e a outra fara parte dos documentos do projeto, a serem mantidos sob a guarda do
pesquisador.

Conclusées ou Pendéncias e Lista de Inadequacgdes:

A presente pesquisa esta em conformidade com a Resolugdo 466/2012. Este CEP considera que todos os
esclarecimentos necessarios foram devidamente prestados, estando este projeto de pesquisa apto a ser
realizado, devendo-se observar as informagbes presentes no item "Recomendagdes”.

Consideragées Finais a critério do CEP:

Em atendimento a Resolugdo CNS/MS- 466/2012, devera ser encaminhado ao CEP o relatorio parcial assim
gue tenha transcorrido um ano da pesquisa e relatorio final em ate trinta dias apds o término da pesquisa.
Qualquer alterag&o no projeto devera ser encaminhada para analise deste comité.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arguivo Postagem Autor Situagdo
Informagdes Basicas|PB_INFORMACOES_BASICAS_DO_P | 20/04/2020 Aceito
do Projeto ROJETO 1344596.pdf 11:24:09
Projeto Detalhado / | ProjetoJoacPauloFreitasComep.docx 20/04/2020 |Jo&o Paulo Freitas Aceito
Brochura 11:23:25
Investigador

Enderego: Alameda Elio Antonio Dalla Vecchia, n® 838 - Campus CEDETEG - (ao lado dos laboratdrios do curso de

Bairro: \fila Cadi CEP: 85.040-167
UF: PR Municipio: GUARAPUAVA
Telefone: (42)3628-8177 Fax: (42)2629-8100 E-mail: comep@unicentro.br
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Outros CHECKLISTDOCUMENTAL.docx 20/04/2020 |Jodo Paulo Freitas Aceito
11:15:27

Folha de Rosto folhaderostoassinada.pdf 15/04/2020 |Jodo Paulo Freitas Aceito
20:29:28

Cranograma Cronograma.pdf 11/04/2020 |Jo&o Paulo Freitas Aceito
00:11:53

TCLE / Termos de |MODELOTCLE.doc 10/04/2020 |Jodo Paulo Freitas Aceito

Assentimento / 23:53:11

Justificativa de

Auséncia

Qutros PSFS.pdf 10/04/2020 |Jodo Paulo Freitas Aceito
20:08:04

QOutros QuestionariopainDETECT.pdf 10/04/2020 |Joao Paulo Freitas Aceito
20:03:49

Qutros FichadeAvaliacao.pdf 10/04/2020 |Joao Paulo Freitas Aceito
20:02:03

Orgamento Orcamento.pdf 10/04/2020 |Jo&o Paulo Freitas Aceito
17:56:46

Outros cartaanuencia.pdf 10/04/2020 |Jodo Paulo Freitas Aceito
17:52:07

Situagio do Parecer:

Aprovado
Necessita Apreciagdo da CONEP:
Nao
Assinado por:
(Coordenador(a))
Enderego:
Bairro: Vila Cari CEP: B85.040-167
UF: PR Municipio: GUARAPUAWA
Telefone: (42)3629-8177 Fax: (42)3628-8100

GUARAPUAVA, 11 de Maio de 2020

Gonzalo Ogliari Dal Forno

E-mail:

Alameda Elio Antonio Dalla Vecchia, n® 838 - Campus CEDETEG - (a0 lado dos laboratdrios do curso de

comepi@unicentro.br
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Anexo 2 — Questionario painDETECT

pPaInDETECT Versio Brasileira

Como vocé avaliaria sua dor agora, nesse momento?
[0 4 2 & 4 & & 7 @& ¢ 30
[

Qual foi a intensidade da dor mais forte que vocé sentiu nas
ultimas 4 semanas?
[0 1 2 3 4 5 6 7 8 9 10
[ -

Qual fol a intensidade média da sua dor durante as Gltimas 4
?

Fo_ 9% 2 3 &4 & @ 7 @& 9 10

Marque a imagem que melhor representa a evolugao
da sua dor

]
H md«“mwnu[]

A sua dor se espalha para outras regides do seu corpo?

m Crises de dor aguda com dor nos | =] e[
Iintervalos Se sim, indique para onde sua dor se espalha
Voetsommumkunuclodoq (ex. lnllnfh)nnm ?
|
Nunca [] | Insignificante [ ] | PoueoC] | Forte [ ]

Vocé tem uma sensacao de formi rito ou picad

Nunca[] | nsignincante (] | Poucol]) | Moderaca ]

O toque suave (ex. roupa, cobertor) é doloroso nessa ,nt? |

Nunca ] | insignificante ] | Pouco[] | Moderada | | Fore[]
Vomcmcnmrfpommaoaomlkmtm.eomoalbmm:‘

Nunca[ ] | Insignificante(] | Pouco[ ] | Moderada[ ] | Forte[]

0 frio ou calor (4gua de banho) nesta regido é eventualmente doloroso? |
| |

Nunca[ ] : Insignificante ] : Pouco[ | : Moderada[ | [ Forte [
Voce sofre de uma sensacdo de dorméncia nas reas que vocé marcou?|
Nunca[ "] | Insignificante[ ] | Pouco[ ] | Moderada[ | | m[]
Umhwpms&?muku(mfundodo.wu*wb).mm:
Nunca [] | Insignificante ] | Pouco[ ] | Moderada ] | Forte[ |

54 assinalou esta opglo 0u
se ansinalou esta opGEo ou

e astinaicu esta opclo

5] I

e respondeu que sim
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Contextualizacédo da Producéo
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Quadro 4: Declaracao de desvios de projeto original.

pesquisa?

Declaracdo dos Autores Sim | Nao
A producéo intelectual contém desvios substantivos do tema X
proposto no projeto de pesquisa?

Justificativas e Modificagoes

A producédo intelectual contém desvios substantivos do X
delineamento do projeto de pesquisa?

Justificativas e Modificacdes

A producédo intelectual contém desvios substantivos dos
procedimentos de coleta e analise de dados do projeto de X

Justificativas e Modificacdes




a7

Disseminac&o da Producao

A disseminacdo da producao referente a esta tese ocorreu inicialmente por
meio da publicacdo do protocolo de estudo na revista cientifica Trials em 03/03/2022
(https://doi.org/10.1186/s13063-022-06111-4). O artigo publicado na integra encontra-

se na sec¢do 3.2. Os resultados do ensaio clinico deram origem ao manuscrito contido

na secdo 3.1. Este manuscrito esta em fase de submissdo para disseminagdo dos

resultados em periddico cientifico.


https://doi.org/10.1186/s13063-022-06111-4
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Manuscrito(s) para Submissao

NOTA SOBRE MANUSCRITOS PARA SUBMISSAO

Este arquivo contém manuscrito(s) a ser(em) submetido(s) para publicagdo para
revisdo por pares interna. O contetdo possui uma formatacédo preliminar
considerando as instrucdes para os autores do periodico-alvo. A divulgacéo do(s)
manuscrito(s) neste documento antes da revisdo por pares permite a leitura e
discusséo sobre as descobertas imediatamente. Entretanto, o(s) manuscrito(s) deste
documento ndo foram finalizados pelos autores; podem conter erros; relatar
informacgdes que ainda ndo foram aceitas ou endossadas de qualquer forma pela
comunidade cientifica; e figuras e tabelas poderéo ser revisadas antes da publicacéo
do manuscrito em sua forma final. Qualquer menc¢éo ao contetdo deste(s)
manuscrito(s) deve considerar essas informacdes ao discutir os achados deste

trabalho.




3.1 Manuscrito para submissao #1
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3.1.1 Metadados do manuscrito #1
Journal: | JOSPT (Journal of Orthopaedic & Sports Physical
Therapy)
Two-year Impact Factor | 6.372
(2021)*:
Classificacdo Qualis (2016)°: | Al
Submetido em: | 10/11/2022

3.1.2

Contribuic&o dos autores do manuscrito para submissao #1

Iniciais dos autores, em ordem:

JPF LAC | JVB | KMA

NM

LACN

Concepcéao

X

X

Métodos

Programacao

Validacéao

Anéalise formal

Investigacao

Recursos

Manejo dos dados

Redacdo do rascunho

Revisao e edicéo

Visualizacao

X| X[ X| X| X| X| X| X| X| X| X
X

Supervisao

Administracéo do projeto

X

Obtencéao de financiamento

X

X| X[ X| X| X| X| X| X| X| X| X| X| X

Contributor Roles Taxonomy

(CRediT)®

4 Disponivel para consulta em: www.scimagojr.com
5 Disponivel para consulta em: www.sucupira.capes.gov.br

6 Detalhes dos critérios em: https://doi.org/10.1087/20150211
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ONE SPINAL MANIPULATION SESSION REDUCES LOCAL PAIN SENSITIVITY
BUT DOES NOT AFFECT POSTURAL STABILITY IN INDIVIDUALS WITH

CHRONIC LOW BACK PAIN: A RANDOMISED, PLACEBO-CONTROLLED TRIAL.

JOAO PAULO FREITAS, PT, MSc!; LETICIA AMARAL CORREA, PT, MSc?; JULIANA
VALENTIM BITTENCOURT, PT, MSc®, KARINE MARCONDES ARMSTRONG, PT#
NEY MEZIAT-FILHO, PT, PhD® LEANDRO ALBERTO CALAZANS NOGUEIRA, PT,

PhD®,

1. Rehabilitation Science Postgraduation Program, Augusto Motta University Centre
(UNISUAM), Rio de Janeiro, Brazil; Physiotherapy Department, Northern Parana State

University (UENP), Parand, Brazil, joaopaulofreitas@souunisuam.com.br.

2. Rehabilitation Science Postgraduation Program, Augusto Motta University Centre

(UNISUAM), Rio de Janeiro, Brazil, leticiaamaral @souunisuam.com.br.

3. Rehabilitation Science Postgraduation Program, Augusto Motta University Centre

(UNISUAM), Rio de Janeiro, Brazil, julianavalentim@souunisuam.com.br.

4. Physiotherapy Department, Municipal Health Secretariat of Prudentépolis, Parana, Brazil,

karinearmstrong@yahoo.com.br.

5. Rehabilitation Science Postgraduation Program, Augusto Motta University Centre

(UNISUAM), Rio de Janeiro, Brazil, ney.filho@souunisuam.com.br

6. Rehabilitation Science Postgraduation Program, Augusto Motta University Centre
(UNISUAM), Rio de Janeiro, Brazil; Physiotherapy Department — Federal Institute of Rio

de Janeiro (IFRJ), Rio de Janeiro, Brazil, leandronogueira@souunisuam.com.br.
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ABSTRACT

OBJECTIVES: To verify the immediate effects of lumbar spinal manipulation on pressure
pain threshold (PPT) and postural stability in people with chronic low back pain (cLBP).
Secondarily, to verify the immediate effect of lumbar spinal manipulation on pain intensity and
the interferences of the patient's beliefs of which treatment was received in PPT, postural
stability, and pain intensity.

DESIGN: Two-arm, randomised, placebo-controlled, double-blind triak

METHODS: Eighty participants with nonspecific cLPB and a minimum, scoré of 3 on the
Numeric Pain Rating Scale received one session of lumbar‘spinal manipulation (n = 40) or
simulated lumbar spinal manipulation (n = 40). Primary outcomes were local and remote PPT
and postural stability. Secondary outcomes were pain intensity and participants’ perceived
treatment allocation.

RESULTS: Participants had a mean (SD) age 0f34.9 (10.5) years, and 50 (62.5%) were
women. In the between-group«€omparison, four body sites (right L5, left L1, left DT, and right
LE) had higher PPT scores in the manipulation group. Three body sites (right L5, left L5, and
left L1) improved more than 15% with the manipulation, suggesting a clinically relevant
difference. No significant change was observed for postural stability in either group. Both
groups experienced pain relief, but clinically significant only in the manipulation group. The
participant's perceived treatment allocation did not affect the outcomes.

CONCLUSION: One spinal manipulation session reduces lumbar pain sensitivity but does not
affect postural stability compared to sham in individuals with cLPB.

KEY WORDS: Low Back Pain; Chronic Pain; Postural Balance; Musculoskeletal

Manipulation.
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INTRODUCTION

Low back pain (LBP) is the primary cause of disability worldwide,® despite the wide
range of treatment options.*>® Chronic low back pain (cCLBP) has a notable association with
social costs and impairment.’® Despite the burden of LBP, optimal patient management remains
unclear. First-line LPB treatments are non-pharmacological.® Spinal manipulative therapy has
been recommended for LBP care by many clinical practice guidelines.?*?® Numerous healthcare
professionals utilise spinal manipulative therapy for pain relief and restoring functional
performance.® Spinal manipulation leads to pain relief and improved function, similar to
recommended LBP therapies.?>® Nonetheless, in comparisofn te:sham manipulation or placebo
intervention, the effect of spinal manipulative therapy.has contradictory findings.°

Simulated procedures may generate a placebo effect. In pain studies assessing new
surgical procedures or manipulations, simulated interventions are often used as the control.®
The placebo effect is especially poteft for subjective outcomes such as pain intensity,?® which
leads to the idea that placebosesponsesiin_ elinical trials could be reduced by using objective
outcomes rather than patient-reporting instruments. The pressure pain threshold (PPT) and
postural stability can be used,objectively to evaluate if LBP has temporarily or immediately
improved. _Spinalmanipulation can influence pain perception. PPT is affected regionally by
spinal manipulation in'asymptomatic patients.!” However, the intervention-specific effects on
PPT in patients with LBP is not well-defined. Lumbar spine manipulation showed no specific
effect on PPT in previous studies,*! despite the methodological limitations (e.g., underpowered
between-group comparisons and the absence of an evaluation of the participant blinding,**
inclusion of participants with no LBP at the time of the intervention®?). Neuromuscular
reactions necessary to an adequate balance can be affected by pain and patients with LBP

present reduced postural stability.*?°3! Therefore, PPT and postural stability may offer an
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objective way to compare the effects of spinal manipulative therapy to those of a simulated
intervention.

Additionally, investigating subjective outcomes as patients’ expectation and the impact
of patient expectations on treatment results among individuals with cLBP must be advantageous
for clinical practice. Growing data indicates that contextual factors like patients’ expectations
and beliefs about treatment significantly affect musculoskeletal pain.?* Placebo therapies
outperformed no interventions for pain relief in patients with cLBP in the shortterm.® Thus, a
positive expectancy could mask an intervention effect. Patient expectations positively affect
pain in both the short and long term, and positively affect functional outcemes in medium and
long term in individuals with cLBP.2® An investigation ofan, immediate effect of the spine
manipulation against sham on PPT of patients with'eLBP eould shed light on the specific effect
of spinal manipulation, eliminating the contribution of the natural course of the LBP, the
regression to the mean, and the positive expectancy of the participants.

This trial aimed to verify the immediate effects of lumbar spinal manipulation on the
PPT and postural stability“compared with sham in people with cLBP. Secondarily, we
investigated the acute effectof lumbar spinal manipulation on the pain intensity in patients with
nonspecificLBP and the interferences in patients’ beliefs of which treatment was received in

PPT, posturalstability, and pain intensity.

METHODS
Design

A two-arm, parallel, randomised, placebo-controlled, double-blind superiority trial was
conducted. This study was approved by a Research Ethics Committee, prospectively registered
in the Brazilian Registry of Clinical Trials (REBEC) (RBR-3ksg2c), and reported following the
checklist recommendations in Consolidated Standards of Reporting Trials (CONSORT).26 A

detailed description of the protocol was published elsewhere.™
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Participants
The trial was conducted at the Guairaca University Centre (UNIGUAIRACA), Parana,

Brazil. Eligible patients with nonspecific cLBP were recruited by invitation in an outpatient
clinic, as well as advertisements through social networks. All subjects who agreed to participate
in the research signed the informed consent form.

Participants were included in the study if they self-reported (&) nonspecific cLBP
(lasting at least three months); (2) aged between 18 and 55 years; (3) with moderate or severe
current pain intensity (at least 3 points on the Numeric PaindRating Scale); (4) who were not
undergoing physical therapy treatment for LBP; and (5) with no symptoms below the knee. We
excluded participants with self-reported chronigywidespread pain, structural deformity, red

flags, neurological disorders, or pregnancies.

Randomisation

Participants were randomlysallocated at a 1:1 distribution to the experimental group
(Group 1) receivingsaglumbar spinal manipulation technique or the sham group (Group 2)
receiving a simulated lumbar spinal manipulation technique. Participants were allocated using
randomly’ permuted. blocks of 4 and 6. Allocation was concealed through sealed, opaque
envelopes. Participants were informed that both techniques could produce therapeutic effects.
An independent examiner not involved in other phases assigned interventions. The participant
and the examiner who performed the initial and final assessment were blinded to the group
allocation. To verify the success of blinding strategies, participants were asked after treatment

what treatment they think they received.
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Intervention

A physiotherapist with ten years of clinical experience performed spinal manipulative
therapy using the lumbar roll. The patient was positioned in lateral decubitus with the target
side up, knee flexed, and lower hip extended. The physiotherapist stabilised the patient and
made manual contact over the process nipple on the upper side of the vertebra to be
manipulated. The manipulation was performed with a passive rotation movement at high speed
and low amplitude in the posteroanterior direction in association with the fall of the
physiotherapist’s body.>® The intervention was carried out in a'single moment. The
manipulation was executed bilaterally, starting from the symptomatic side. The treatment was
considered complete in the presence of joint noise or after two attempts with no joint noise
(FIGURE 1).

The simulation of the spinal manipulative, technique was based on current
recommendations.'® The simulated teChnique was pérformed similarly to actual manipulation
by the same physiotherapist, but withsmanual contact of the physiotherapist in the superior
medial gluteal musculature in.awide and nonspecific way with the hand palm. The participant's
spine was kept in a‘neutral positionand 90° of hip flexion. The physiotherapist performed a
slow, smoothgand unspecific impulse associated with a slight fall of the body.?® The simulated
technique'was carriedout bilaterally two times, starting from the symptomatic side (FIGURE

1).

Outcome measures

The outcomes measures were assessed as detailed in the published study protocol.*® The
primary outcomes were PPT and postural stability immediately after the intervention.
Secondary outcomes included pain intensity and the participant’s perceived treatment

allocation immediately after the intervention.
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Primary outcome: A trained examiner evaluated the PPT pre and post-intervention using
a digital pressure algometer with a 1 centimetre (cm)? rubber probe in six body sites bilaterally:
the middle portion of the calf in the medial gastrocnemius muscle (MG), anterior tibial muscle
laterally at the level of the anterior tibial tuberosity (AT), laterally to the L5 spinous process
(L5), laterally to the L1 spinous process (L1), in the medium portion of the deltoid muscle (DT),
and distal to the lateral epicondyle (LE). Each body site was assessed three times, and the
average of the three values was used. PPT measures are highly reliable svhen calculated as the
mean of 3 measurements.2 The minimal important clinical differénce in the PPT assessment
was considered at least 15% between pre-and post-intervention.

The evaluation of postural stability was performed in a baropodometric exam by
displacing the centre of pressure (CoP) through the,\FootWork platform, with an active surface
of 400x400 millimetre (mm). Participants remained standing on the platform, barefoot, with
their eyes opened and fixed on a mark placed two meters away. The participant was instructed
to remain static, in an anatomical’ position with feet spaced at hip-width, with elbows extended
along the trunk, holding in“each hand a bag that weighs 2 kg. During the postural stability
examination, the participantwas instructed to perform as many squats as possible in 40 seconds.
The stability‘variable investigated using the baropodometre was the area of the CoP ellipse (A-
CoP in cm?). A previous study showed that the baropodometre is a valid instrument to measure
postural stability through CoP (sway area) displacement in patients with nonspecific cLBP.??
FIGURE 2 illustrates the primary outcomes evaluated.

Secondary outcome: Pain intensity was measured using the Numeric Pain Rating Scale
(NPRS) from 0 (no pain) to 10 (worst possible pain) at the moment of evaluation. Pain intensity
was assessed before and immediately after the intervention in both groups. A clinically
significant decrease in pain intensity assessed by the NPRS was considered if a variation of at

least 2 points between the pre- and post-intervention assessment is observed.'® The influence
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of the contextual factor in the intervention was measured by a single question used to verify the
success of blinding strategies. Participants answered what treatment they thought they received
after treatment, with two response options: (1) spinal manipulation treatment or (2) sham spinal

manipulation treatment.

Statistical Analysis

A total of 80 participants were included in the present study tosdetect a minimum
difference of 15% (effect size of 0.64) in the low-pressure pain threshold, the statistical power

of 80%, and an alpha of 0.05 in a two-way repeated measures analysis of variance (ANOVA).

The results were analysed by an independent researeher.”Descriptive analyses were
presented in mean and standard deviation (SD) for,continuous Vvariables, and absolute values
and proportions (%) for categorical variables. The Shapiro-Wilk test revealed an approximately
normal distribution of the primary autcomes. The .comparison between groups regarding the
effect of interventions on pressure pain,threshold, postural stability, and pain intensity was
performed by two-way repeated measures analysis of covariance (ANCOVA). Age and body
mass index were includedras covariates due to the unbalance distribution between groups,
despite randemisation. The Bonferroni post hoc test was used when a significant F value was
found. For'each  ANCOVA, the metric of interest was bidirectional interaction (intervention
group x evaluation time). Primary outcomes (pressure pain threshold and postural stability)
were analysed using absolute values of change from baseline and as percentage change from
baseline adjusted for baseline values for ease of interpretation. The percentage change from
baseline was calculated using the following equation: (FV-1V/IV)*100, where “IV’ represents
the initial value of the given outcome and ‘FV” is the final value. Three-way repeated-measures
analysis of variance (ANOVA) was performed to assess whether belief in which treatment was

received influenced the outcome. Pressure pain threshold, postural stability, and pain intensity
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were analysed using a three-way repeated measures ANOVA with belief in the received
treatment (whether or not they believed they received treatment) as a variable across outcomes
groups (treatment x sham) and time (pre- and post-treatment). All statistical tests were two-
tailed with the p < 0.05. All data were analysed using the JASP version 0.14.1 software, and
graphics analysis was performed using GraphPad Prism software (GraphPad Software, San

Diego, CA, USA) Version 8.00 for MacBook.

RESULTS
Eighty-eight participants were screened from November 2021 to, March 2022, and 8
were excluded. FIGURE 3 presents a flowchart showing thesnumber of eligible participants
who were excluded and the reason for their exclusion."Astotal of 80 participants with a mean
age of 35 years (SD 11), and 50 (63%) women who fulfilled the eligibility criteria were
randomised equally to each group. All participants‘completed the study and provided data on
all outcome measures. There were no adverse events associated with the interventions.
The groups were similar at baseline, except for age and body mass index. Sham group
participants were older andshad a higher body mass index than participants allocated to the
spinal manipulation. The frequencies of perception of blinding and treatment expectation were

also identical between the groups (TABLE 1).

Compliance with the trial protocol

The interventions were applied as described in the registered protocol. All the
documented outcomes were reported, but we changed the contextual factor analysis from the
participant expectations regarding the treatment to the participant’s beliefs about the treatment
received because most participants had positive expectations of the treatments. Besides, we

calculated the percentage change from baseline adjusted for baseline values for ease of
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interpretation.

Primary outcomes

The spinal manipulation group showed higher mean PPT values in all body sites at post-
intervention assessment. Sham group improved the PPT in 7 out of 12 body sites post-
intervention assessment. Four body sites (right L5, left L1, left DT, and right LE) presented a
greater increase in PPT score for the manipulation group in the between-group. comparison.
Likewise, three body sites (right L5, left L5, and left L1) showeddmprovements greater than
15% in the spinal manipulation group, suggesting a clinicallyselevant difference (FIGURE 4).
In 11 of the 12 body sites evaluated, there were more participants in the manipulation group
than in the sham group who achieved the minimally important-clinical difference. In both
groups, this number was equal at one body site. (left AT),(TABLE 3 on the supplementary file).
Two-way repeated measures ANCOVA revealed'no significant effect of group [F(1,78) =
0.691, p = 0.409], time [F(1,78).= 0.0003, p = 0.986], nor interaction [F(1,78) = 1.467, p =
0.230] for postural stability..PPT and postural stability at post versus pre-intervention are

presented in TABLE 2.

Secondary outcomes

There was a statistical significant main effect of time for pain intensity, with both groups
experiencing pain relief after the intervention [F(1,78) = 4.940, p = 0.029]. A clinically
significant decrease in pain intensity (greater than 2 points between the pre-and post-
intervention assessment) was solely observed in the spinal manipulation group (TABLE 2). In
the spinal manipulation group, 36 participants attained minimal relevant clinical difference,
compared to 24 in the sham group (TABLE 3 on the supplementary file).

Three-way repeated measures ANOVA revealed no significant effect of group, time, or
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interaction on the influence of belief in treatment on PPT, postural stability, or pain intensity

(FIGURES 5, 6, and 7 on the supplementary file).

DISCUSSION

This trial investigated the immediate effects of spinal manipulation on PPT, postural
stability, and pain intensity in participants with cLBP. One session of lumbar spinal
manipulation leads to a local but not remote reduction in pain sensitivityseempared to those
who received sham procedure in the study participants. Moreover, no significant change was
observed for postural stability in both groups. Self-reported pain intensity-decreased in both
groups after the intervention, but a clinically significant‘difference was solely reached in the
spinal manipulation group. The participant's belief in having received manipulation does not
appear to have influenced the outcomes.

The lumbar pain relief after thesspinal manipulation presented here contradicts a recent
review suggesting low-quality evidence of no difference in PPT after spinal manipulation
compared to sham in musculoskeletahpain.®> However, the authors highlight several limitations
of the published studies. L ikewise;spinal manipulation did not result in PPT changes compared
with sham in a sample of patients with and without LBP at the time of the intervention.! These
features may have contributed to an underestimation of the lumbar hypoalgesic effects after the
lumbar manipulation. On the other hand, our findings revealed a similar hypoalgesic effect of
the spinal manipulation and the sham intervention on remote sites, corroborating prior studies
in musculoskeletal pain.® Although we found improvements in pain sensitivity in two out of
eight remote sites, there is an absence of biological plausibility for this finding in only two
random remote regions. Thus, spinal manipulation increases PPT solely in the lumbar region
more than simulated spinal lumbar manipulation. This finding is particularly important since
patients with LBP consider immediate relief as an acceptable treatment outcome.?’

Prior studies argue that LBP impairs balance,**°3! which leads to the hypothesis that
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intervention that eases the pain could improve postural stability. In this trial, we found no
significant changes in postural stability post intervention in either group, corroborating a
previous study.!! Immediate post-treatment examination may not have revealed changes in
postural stability, as pain relief may take longer to induce neuromuscular changes that would
interfere with balance. Alternatively, clinicians and researchers may accept that spinal
manipulation is likely ineffective in improving postural stability in patients with cLBP.
Contextual factors and therapeutic touch are known to havefelinical relevance in
musculoskeletal pain.2* Patients expectations can influence treatmént outcemes.dn LBP.1%2 In
our study, most participants in both groups had positive expectations abouttreatment. However,
a clinically significant decrease in self-reported pain intensity ‘was observed only in the
manipulation group. Moreover, the participant's belief‘in,having received manipulation does
not appear to have influenced the outcomesimour trial., Therefore, spinal manipulation likely
led to physiological hypoanalgesic effect in lumbarspine rather than other nonspecific effects.
The reduction in pain relatedsin‘the sham_group can be explained by the analgesic effect of
touch-based approach, previously reported in individuals with LBP.3® Accordingly, the sham

group showed a mild and-trivial improvement in local and remote PPTs, respectively.

Strengths and Limitations

We acknowledge the strengths and limitations of the current study. Objective measures
are rarely used in clinical trials with simulated interventions and can potentially inform an
intervention's specific contribution. In addition, we investigated the analgesic effect of the
lumbar spine manipulation at the participant complaint site as well as in remote areas to assess
the potential systemic response of the intervention. Although the emphasis of the current study
IS on pain sensitivity and postural instability, we examined the self-reported pain intensity,

which is the main subjective measure for LBP.” A weakness of the study is the impossibility of
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blinding the therapist to the intervention due to the nature of the interventions. Furthermore, the
absence of a follow-up period represents a shortcoming of the current study. Additional time
points evaluating pain sensitivity would be helpful to identify the wash-out period of the spinal
manipulation despite the extra costs and time-consuming of this strategy. Ultimately, analysing
participants' perceived treatment allocation is likely underpowered and may be useful for

generating hypotheses solely.

CONCLUSION

In patients with cLBP treated with a spinal manipulation session, we.identified clinically
significant reductions in local pain sensitivity using objective measurement superior to a
placebo intervention. Remote pain sensitivity and postural, stability had similar effects in both
groups otherwise. The participant's belief in having received manipulation did not interfere with

the outcomes.

KEY POINTS
Findings

Onesession of lumbar spinal manipulation reduces local but not remote pain sensitivity
compared to sham procedure. In both groups, postural stability did not change. Pain intensity
decreased in both groups following the intervention, however only spinal manipulation was
clinically significant. Participant belief about manipulation does not appear to have affected
results.
Implications

Lumbar spinal manipulation must be use in patients with cLPB to promote immediate

pain relief.
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Caution
The washout period of spinal manipulation was not verified. The results should not be

generalised to multimodal therapy or longer-term follow-up.
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TABLE 1. Participant baseline characteristics.
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Spinal manipulation Simulated spinal P-value
(n=40) manipulation (n=40)
Participant characteristics
Age (years) 32 (10) 38 (11) 0.0192
Sex, Female 25 (63%) 25 (63%) 0.999°
Marital status
Single 19 (48%) 12 (30%) 0.110°
Married 20 (50%) 27 (68%) 0.114°
Divorced 1 (2.5%) 0 (0.0%) 0.317°
Widowed 0 (0.0%) 1 (2.5%) 0.317°
Weight (Kg) 75 (19) 81 (13) 0.1282
Height (m) 1.8 (0.96) 1.7 (0.88) 0.2752
Body Mass Index (Kg/m2) 26 (7.1) 29 (4.7) 0.0172
Time of pain (months) 63 (69) 74 (78) 0.4992
painDETECT score 7.5 (4.3) 9.3 (4.3) 0.0732
Participant’s beliefs 27 (68%) 33 (83%) 0.1230
receiving manipulation
Treatment expectation
Worst 0 (0.0%) 1 (2.5%) 0.317°
A little worse 0 (0.0%) 0 (0.0%)
Neither better nor worse 4 (10%) 2 (5.0%) 0.398°
A little better 27 (68%) 22 (55%) 0.254°
Much better 9 (23%) 15 (38%) 0.145°P

Note: Data are presents as mean and standard deviation (SD) for'continuous variables, and absolute values and
proportions (%) for categorical variables. Significant differences between groups were tested using
independent T-teste for continuous variables or chi-square test foricategorical variables. # Represents the
continuous variables tested by T-teste. ® Represents the categorical variables investigated by chi-square test.

TABLE 2. Pre- and post-intervention values-ofypain pressure threshold, postural stability,
and self-reported pain intensity in mean andsstandard deviation (SD) for spinal manipulation
and simulated spinal manipulation group and mean difference between groups.

Adjusted mean (SD)
Spinal manipulation Simulated spinal manipulation

Mean difference Two-Way ANCOVA

(95% CI) P-values
PPT (Kgf) Pre Post Pre Post Interaction
Right MG 3.641:3) 309 (1.5 3.3(0.96) 3.4 (1.0 0.26 (-0.12 to 0.63) 0.105
Left MG 3.7 (1.4) 4.0 (1.6) 3.4(1.2) 3.5(1.2) 0.26 (-0.06 to 0.57) 0.071
Right AT 4.2 (1.3) 414 (1.5) 3.9(1.2) 3.7 (1.5) 0.40 (-0.02 to 0.83) 0.128
Left AT 4.3 (1.5) 4.6 (1.7) 3.8(1.3) 3.7 (1.4) 0.34 (-0.12 to 0.80) 0.141
Right L5 3.9@.7 4.7 (2.3) 3.3(1.4) 3.5(1.5) 0.55 (0.19 to 0.90) 0.014
Left L5 3.8 (1.7) 4.5 (2.0) 3.3(1.4) 3.6 (1.4) 0.45 (0.13 to 0.76) 0.052
Right L1 4.0 (1.7) 4.5 (1.9) 3.5(1.3) 3.6 (1.5) 0.41 (0.05 to 0.78) 0.106
Left L1 4.0 (1.8) 4.6 (2.0) 3.6 (1.4) 3.7 (1.4) 0.57 (0.15 to 0.99) 0.033
Right DT 3.3(1.6) 3.5(1.4) 3.0(1.1) 3.0 (1.0) 0.16 (-0.17 to 0.50) 0.240
Left DT 2.9(1.1) 3.2(1.2) 2.7 (1.1) 2.7 (1.0) 0.35 (0.04 to 0.65) 0.018
Right LE 2.7 (1.3) 3.0(1.4) 2.4 (0.79) 2.3 (0.70) 0.34 (0.08 to 0.60) 0.014
Left LE 2.6(0.98)  2.6(1.0) 2.4 (0.70) 2.2 (0.61) 0.20 (-0.05 to 0.46) 0.208
CoP (cm?) 51 (21) 54 (22) 60(44) 54 (24) 9.2 (-5.4 to 24) 0.230
NPRS score 5.1 (1.5) 2.3(1.8) 5.5 (1.7) 3.5(2.4) -0.80 (-1.6 to 0.01) 0.085

Note: Values are expressed as mean and standard deviation (SD) for pre- and post-intervention. Significant differences
were tested using the two-way repeated measures analysis of covariance (ANCOVA) with a baseline value of mean age
and body mass index as covariates. Abbreviation: PPT - pressure pain threshold; MG - medial gastrocnemius muscle; AT
- anterior tibial muscle; L5 - L5 vertebra; L1 — L1 vertebra; DT - deltoid muscle; LE - lateral epicondyle; CoP — Centre
of Pressure; NPRS — Numeric Pain Rating Scale.
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FIGURE 1. Spinal manipulation: Panel A - Initial positionin p‘ipant; Panel B -
Final positioning of the participant; Panel C - Manual ta nd positioning of the

physiotherapist. Simulated spinal manipulation: P ni positioning of the
participant; Panel E - Final positioning of the parti - Manual contacts and
positioning of the physiotherapist.

FIGURE 2. Primary outcomes evaluation: body sites assessed by algometry (G - medial
gastrocnemius muscle; AT - anterior tibial muscle; L5 - L5 vertebra; L1 - L1 vertebra; DT -
deltoid muscle; LE - lateral epicondyle) and evaluation of postural stability (CoP).
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Assessed for eligibility (n=88)

Excluded (n=8)

+ Score grater than 19 on the PainDETECT (n=4)

A 4

¢ Vestibulopathy (n=2)

+ Contraindication to spinal manioulation (n=2)

Randomized (n=80)
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FIGURE 3. CONSORT flow diagram.
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+ Excluded from analysis (n=0)
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FIGURE 4. Percentage change from post intervention to baseline in pressure pain threshold.
Note: The dotted line indicates the minimum clinically importantdifference.
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Supplementary File

TABLE 3. Number of participants in each group who achieved the minimally important
clinical difference for PPT in each body site and NPRS post-intervention.

Groups
Outcomes
Spinal manipulation Simulated spinal
manipulation
PPT
Right MG 16
Left MG
Right AT
Left AT
Right L5
Left L5
Right L1
Left L1
Right DT 10
Left DT 9
Right LE 10
Left LE 07
NPRS 24
Abbreviation: PPT - pre es ; MG - medial gastrocnemius muscle; AT - anterior tibial muscle; L5

- L5 vertebra; L1 — L1 ve
Numeric Pain cal

Itoid muscle; LE - lateral epicondyle; CoP — Centre of Pressure; NPRS —
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in having received manipulation or sham on
pressure pain threshold (Kgf). Abbreviation: SMT — spinal manipulation.
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FIGURE 6. Influence of participant's belief in having received manipulation or sham on
numeric pain rating scale. Abbreviation: SMT — spinal manipulation.
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postural stability [CoP (cm?)]. Abbreviation: SMT — spinal manipulation.
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Abstract

Background: Low back pain is one of the main public health concerns. Chronic low back pain (cLBP) reduces
functional capacity and affects postural stability. Although health professionals widely use spinal manipulation, its
immediate effect on painful sensitivity and postural stability is lacking. This study aims to verify the immediate
effects of lumbar spinal manipulation on the pressure pain threshold and postural stability in individuals with cLBP.

Methods: A two-arm, placebo-controlled clinical trial with parallel groups and examiner-blinded will be conducted
with 80 participants with cLBP from an outpatient physical therapy department, randomly allocated at a 1:1
distribution. The experimental group will receive a lumbar spinal manipulation technique, and the placebo group will
receive a simulated lumbar spinal manipulation. Both groups will receive one session of treatment and will be
evaluated before and immediately after the intervention. The primary outcomes will be the pressure pain threshold
and postural stability. Pain intensity and patient's expectation will be assessed as a secondary outcome. The pressure
pain threshold will be assessed using a pressure algometer in 6 different anatomical regions. The evaluation of postural
stability will be performed in a baropodometry exam by displacing the centre of pressure. The pain intensity will be
measured using the Numeric Pain Rating Scale. A Likert scale will be used for the patient's expectation about the
treatment. A two-way analysis of variance will compare the effect of the interventions between groups.

Discussion: This study will provide insights regarding the immediate effects of spinal manipulation in patients with
cLBP against a simulated spinal manipulation using objective cutcomes and considering patients’ expectations
regarding the treatment.

Trial registration: Brazilian Registry of Clinical Trials RBR-3ksq2c. Registered on 13 July 2020

Keywords: Low back pain, Chronic pain, Postural balance, Musculoskeletal manipulations, Study protocol
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Introduction

Low back pain (LBP) is a primary cause of disability
despite the number of therapeutic options. LBP affects
more than 500 million people globally [1], and 69% of
them will experience a new episode of LBP in a year [2].
Although most acute LBP patients recover within a few
weeks, about a quarter of patients who come to primary
care develop chronic LBP (cLBP) [3]. Nonspecific cLBP is
the most common type of LBP and has an unfavourable
prognosis. People with nonspecific cLBP have moderate
levels of pain and disability at 12 months [4]. Several
approaches are available for the treatment of the cLBP,
including spine manipulation. Spinal manipulative therapy
has been recommended for LBP by many clinical practice
guidelines [5-7]. However, definitive indications and
mechanisms of spinal manipulative therapy are still not
well established [8].

Spinal manipulative therapy is a passive manual
technique used in the spine involving high velocity with
low amplitude thrust applied to a joint complex within
its range of motion [9]. Spinal manipulative therapy
leads to short-term pain relief similar to other recom-
mended therapies for cLBP [10, 11]. Likewise, patients
with cLBP experience short-term improvement in func-
tion after a spinal manipulative therapy compared with
non-recommended interventions or sham manipulation
[10]. The effect of spinal manipulative therapy has
contradictory findings compared to sham manipulation
or placebo intervention [12]. Spinal manipulative therapy
demonstrated a similar reduction in pain but superior
improvement in function compared to sham manipula-
tion [10]. On the other hand, spinal manipulative ther-
apy had the identical effect of sham cold laser therapy
for mild to moderate cLBP [13]. Thus, the type of pla-
cebo and the outcome measurement used may interfere
in interpreting the effects of spinal manipulative therapy
for cLBP.

Simulated procedures may lead to a placebo effect,
which objective outcomes can evaluate. Simulated
interventions are considered more appropriate as control
[14]. Randomised clinical trials of spinal manipulative
therapy using a simulated technique, maintaining the
blindness of the participants, has already been shown to
be possible [15]. Although placebo interventions are more
effective than no intervention at short term in patients
with LBP, objective outcome measures tend to be less
influenced by the placebo effect than subjective measures
[16]. An immediate or temporary improvement in LBP
can be assessed objectively by the pressure pain threshold
and postural stability. Spine manipulation affects the
regional pressure pain threshold [17]. However, the
pressure pain threshold did not alter immediately after
spinal manipulation in patients with LBP in a previous
study [18]. Postural stability appears impaired in
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individuals with nonspecific cLBP [19-23]. Thus, pressure
pain threshold and postural stability may provide an
objective measurement of the effects of spinal
manipulative therapy over a simulated intervention.

Although spinal manipulative therapy has a small
immediate effect on the functionality of patients with
cLBP [24], there is no specific patient characteristic that
identifies patients more likely to benefit from this
intervention [25]. Recognising patients’ perceptions
about the causes of pain and reducing the LBP is
essentially better to guide clinical practice and future
research [26, 27]. Patients with LBP consider temporary
(hourly) relief an acceptable outcome, while clinical
trials tend to consider an efficacy for long-term out-
comes [27]. In addition, the short-term benefit may
favour the performance of other measures with a higher
level of evidence, such as exercising, since manual ther-
apy seems to be better defined in association with phys-
ical exercise [7]. Therefore, we propose a randomised
controlled clinical trial to (1) verify the immediate effects
of lumbar spinal manipulation on the pressure pain
threshold and postural stability in individuals with non-
specific cLBP. Secondarily, the study will (2) verify the
immediate effect of lumbar spinal manipulation on the
pain intensity in patients with nonspecific cLBP and to
(3) verify if patient’s expectation about the treatment in-
terferes with pressure pain threshold, postural stability,
and pain intensity. We hypothesised that lumbar spinal
manipulation would immediately increase the pressure
pain threshold and improve postural stability in patients
with cLBP. Besides, lumbar spinal manipulation would
decrease pain intensity, and a positive patient’s expect-
ation would affect pressure pain threshold, postural sta-
bility, and pain intensity.

Methods

Study design

A two-arm, placebo-controlled clinical trial with parallel
groups and blinded examiner will be conducted following
the checklist recommendations in Consolidated Standards
of Reporting Trials (CONSORT) [28] and Standard Proto-
col Items: Recommendations for Interventional Trials
(SPIRIT) [29].

Registry

This trial was approved by the Research Ethics Committee of
the State University of the Midwest — UNICENTRO
(number 31299020.0.0000.0106), according to the guidelines
of Resolution 466/12 of the National Health Council in
accordance with the Helsinki Declaration for research in
humans and registered in the Brazilian Registry of Clinical
Trials (REBEC) (number RBR-3ksq2c).
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Setting

The trial will be conducted at the Guairacd Integrated
Clinics, Guairacd University Centre (UNIGUAIRACA),
in Guarapuava, PR, Brazil.

Recruitment

Participants will be recruited by invitation established in an
announcement in the Guairacd Integrated Clinics, as well as
advertisements through social networks. Eligible patients
with nonspecific cLBP will be invited to participate in the
study. All subjects who agree to participate in the research
must sign the informed consent form.

Eligibility criteria

Participants with nonspecific ¢LBP (lasting at least 3
months); aged between 18 and 55vyears, with moderate/
severe current pain intensity (at least 3 points on the
Numeric Pain Rating Scale); who are not undergoing
physical therapy treatment for LBP; with no symptoms
below the knee will be recruited to the study. The exclusion
criteria adopted will be (1) widespread chronic pain; (2)
ligament laxity or hyper flexibility; (3) pregnant women; (4)
conditions that contraindicate the wuse of vertebral
manipulation techniques at high speed and low amplitude
(red flags) such as vertebral fractures, cauda equina
syndrome, cancer, inflammatory rheumatic diseases,
vertebral infections, and bone tuberculosis; (5) any condition
that may interfere with pain sensitivity measures, for
example, changes in skin sensitivity, neurological diseases, or
psychiatric diseases; (6) any condition that interferes with
body balance, for example, neurological diseases or
vestibulopathy; and (7) score equal to or greater than 19 in
the Brazilian version of PainDETECT questionnaire
(Brazilian Portuguese Language) [30]. Participation in the
trial will be voluntary, and the participants who refuse to
participate or cannot complete the study for any reason will
be considered drop-out.

Recruitment and enrolment strategies

Participants will be recruited continuously until the desired
sample size is reached. We will use different recruitment
methods, including physical therapist referrals who assist the
patients in outpatient physiotherapy, invitation established in
an announcement in the Guairaca Integrated Clinics, as well
as advertisements through social networks.

Randomisation, allocation, blinding, and implementation
procedures

Participants will be randomly allocated at a 1:1
distribution to one of two groups: the experimental group
(group 1) will receive a lumbar spinal manipulation
technique, and the placebo group (group 2) will receive a
simulated lumbar spinal manipulation technique. The
allocation sequence will be prepared a priori using the
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“Research Randomizer”, an online random number
generator available at https://www.randomizer.org/.
Participants will be allocated to the experimental group
(group 1) or placebo group (group 2) using randomly
permuted blocks of 4 and 6. Allocation will be concealed
through sequentially numbered consecutively (1 to 80),
sealed, opaque envelopes with an index card containing a
sentence that will inform the examiner of the participant’s
group allocation. An independent examiner not involved
in the study recruitment, assessment, or data analysis will
assign interventions to ensure secret allocation. The same
examiner will open the sealed envelopes after the
informed consent form has been completed, and the
participant carries out the initial assessment. The
participants will receive a unique study enrolment
number and be referred to the physiotherapist responsible
for the intervention that will perform spine manipulation
or simulation of spine manipulation according to the
group in which the participant was allocated.

After performing the pre-intervention evaluation, the
examiner (examiner 1) will leave the evaluation room to
remain blind to the intervention, and a physiotherapist
(examiner 2) with experience in spinal manipulative
therapy will enter the room to perform the manipulation
technique or the simulated technique according to the
previous randomisation. Examiner 2 will also be blinded
to the outcome assessment. After the intervention,
examiner 1 will return to the evaluation room and re-
peat the same evaluation performed before the
intervention.

Participants will be informed that they will receive a
spinal manipulative therapy or a simulated spinal
manipulative therapy and that both techniques can
produce therapeutic effects. To verify the success of
blinding strategies, participants will be asked after
treatment what treatment they think they received, with
two response options: (1) spinal manipulation treatment
or (2) sham spinal manipulation treatment.

Intervention

The protocol will be performed by a physiotherapist
blinded to the initial assessment and will be conducted
according to the requirements Template for Intervention
Description and Replication (TIDieR) [31].

Spinal manipulative therapy

Spinal manipulative therapy will be performed using the
technique called lumbar roll by a physiotherapist with
10years of clinical experience. The patient will be
positioned in lateral decubitus with the target side up,
knee flexed, and lower hip extended; the physiotherapist
will stabilise the shoulder with the cephalic hand and the
thigh with his leg and make manual contact with the
caudal hand over the process nipple on the upper side of
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the vertebra to be manipulated with the hypothenar
region of the caudal hand. The manipulation will be
performed with a passive rotation movement at high
speed and low amplitude in the posteroanterior
direction in association with the fall of the applicator
body [18, 32]. The intervention will be carried out in a
single moment. The manipulation will be carried out
bilaterally, starting from the symptomatic side. The
treatment will be considered complete in the presence of
joint noise or after two attempts with no joint noise.

Simulated spine manipulation

The simulation of the spinal manipulative technique will
be based on current recommendations [33]. The
simulated technique will be performed similarly to
actual manipulation by the same physiotherapist, but
with manual contact of the physiotherapist with the
superior medial gluteal musculature in a wide and
nonspecific way with the hand palm. The participant’s
spine will be kept in a neutral position and 90° of hip
flexion. The applicator will perform a slow, smooth, and
unspecific impulse associated with a small fall of the
body [15,18]. The simulated technique will be carried
out bilaterally for two times, starting from the
symptomatic side.

Criteria for discontinuing allocated interventions

The trial will be discontinued in case of serious adverse
events (any significant disability, hospitalisation, life-
threatening, and death) occur that make continuing the
study harmful for the participants regardless if related to
the intervention (or control) or not.

Ancillary and post-trial care

Ancillary and post-trial care (e.g. provision and/or cover
for additional health care of immediate adverse events
related to trial procedures) will be provided for partici-
pants who suffer sustained harm due to their involve-
ment in this trial at no costs. All participants will receive
physiotherapy treatment as usual after participating in
the study.

Outcome measures

The primary outcomes will be pressure pain threshold
and postural instability. Secondary outcomes will include
pain intensity and patient’s expectation.

Primary outcome variables

Evaluation of the pain threshold The evaluation of
the pressure pain threshold will be performed by a
trained evaluator using a digital pressure algometer
with a 1-cm” rubber probe. The device will be prop-
erly calibrated. The evaluation points will be
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measured bilaterally three times in the following
places: the middle portion of the calf in the medial
gastrocnemius muscle, anterior tibial muscle laterally
at the level of the anterior tibial tuberosity, 2 cm lat-
erally to the L5 spinous process, 2 cm laterally to the
spinous process of L1, the medium portion of the
deltoid muscle, and 2cm distal to the lateral epicon-
dyle. The probe will be placed perpendicular to the
skin, and the pressure increased at a rate of 500g/s
while the examiner visually monitors the force in real
time by reading the digital display. The participant
will be instructed to say “stop” as soon as the pres-
sure sensation becomes painful, the applicator will re-
move the algometer, and the threshold will be
recorded electronically. For data analysis, the average
of the three values obtained in each evaluation meas-
ure by pressure algometer in pre- and post-
intervention will be used [34]. The minimal important
clinical difference in the assessment of the pressure
pain threshold considered will be at least 15% be-
tween pre- and post-intervention. The use of an alg-
ometer to assess the pressure pain threshold is
considered to have excellent reproducibility and valid-
ity [35]. A study described inter-rater reliability for
pressure pain threshold, and highly reliable measures
can be found when pressure pain threshold is calcu-
lated as the mean of 3 measures [35].

Evaluation of postural stability The evaluation of
postural stability will be performed in a baropodometry
exam by displacing the CoP through the platform
FootWork, with an active surface of 400 x 400 mm
dimensions of 645x520x25 mm, and a USB-powered con-
nection connected to a notebook. The evaluation will be
carried out in a specific task with eyes open. Participants
must remain standing on the platform keeping their eyes
fixed on a mark 2m away. The participant will be
instructed to remain static, in an anatomical position with
feet spaced at hip-width with elbows extended along the
trunk, holding in each hand a bag that weighs 2 kg. Dur-
ing the examination, participants will remain barefoot on
the baropodometer. The participant will then be
instructed to perform as many as possible squats in 40s.
The stability variable investigated using the baropod-
ometer will be the area of the CoP ellipse (A-CoP in milli-
metres squared). Improved postural stability is assessed by
decreasing the oscillation of the CoP through baropodo-
metry from the observation of a variation of at least 15%
in the pre- and post-intervention measurements. A previ-
ous study carried out by our group showed that the barod-
ometer is a valid instrument to measure postural stability
through CoP (sway area) displacement in patients with
nonspecific cLBP [36].
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Secondary outcome variables

Pain intensity Pain intensity will be measured using the
Numeric Pain Rating Scale (NPRS) from 0 (no pain) to
10 (worst possible pain) before and immediately after
the intervention in both groups. A clinically significant
decrease in pain intensity assessed by the NPRS will be
considered if a variation of at least 2 points between the
pre- and post-intervention assessment is observed [37].

Patient expectation We will use a Likert scale to assess
the patient’s expectation regarding the treatment: the
patient will be asked after the intervention about their
expectation of the intervention with the following
question: If you think about how you felt before the
treatment, how you expected it to look after treatment:
(1) worse, (2) a little worse, (3) neither better nor worse,
(4) a little better, and (5) much better.

Serious adverse events and adverse events

The assessment of serious adverse events and adverse
events that occurred during the intervention will be
assessed by a self-reported questionnaire, including the
symptom and/or adverse event, with duration and inten-
sity details. Serious adverse events will include any sig-
nificant disability, hospitalisation, life-threatening, and
death and will be reported immediately to the re-
searchers and ethics committee.

Data collection and management

Patient’s characteristics at baseline assessment will be
collected immediately before randomisation. All the data
collected, and outcomes will be obtained using printed
questionnaires.

Baseline assessment

A self-administered questionnaire will be filled out by
the participants regarding sociodemographic charac-
teristics and personal data (age, sex, marital status,
profession, education level, address, telephone, e-mail)
and anthropometric data (weight, height, and body
mass). Subsequently, body mass index (BMI) will be
calculated by weight in kilogrammes divided by height
in metres squared (kg/m?). BMI categories will be di-
vided into underweight (BMI < 18.5), normal weight
(BMI 185 to 24.9), overweight (BMI 25.0 to 29.9),
and obese (BMI =30.0). The schedule will be per-
formed as presented in Fig. 1.

Data management

The original data will be scanned as image files by a
research assistant and shared with a second research
assistant. All data will be stored in a password-protected
computer and data integrity will be checked regularly for
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omissions and errors by double entered with automated
checks in Microsoft Excel spreadsheet (Microsoft Cor-
poration) performed remotely by an independent exam-
iner. Discrepancies will be resolved by checking the
original data.

Confidentiality

Participants will be identified by an individual trial
number to ensure confidentiality, and confidentiality
regarding the data collected in all stages will be
guaranteed.

Statistical analysis

Sample size calculation

The sample size calculation was performed a priori in
the software G * Power version 3.1 (Heinrich-Heine-
Universitit, Diisseldorf, Germany) to determine a
sufficient sample size. According to a model used
previously [18] in individuals with LBP to detect a
minimum difference of 15% (effect size of 0.64) in the

85

Page 6 of 9

low-pressure pain threshold, the statistical power of
80%, and an alpha of 0.05 in a two-way analysis of vari-
ance (ANOVA) repeated measures, the estimated sample
size was 40 patients per group. A total of 80 participants
will be included in the present study.

Data analysis

The results will be tabulated in Microsoft Excel software
and analysed by an independent researcher. The results
of the descriptive analysis will be presented in mean and
standard deviation (SD) for continuous variables, and
absolute values and proportions (%) for categorical
variables. The analysis of the data distribution on
primary outcomes will be performed using the Shapiro-
Wilk test. The comparison between the groups regarding
the effect of interventions on pressure pain threshold,
postural stability, and pain intensity will be performed
by two-way ANOVA. The Bonferroni post hoc test will
be used when a significant F value is found. For each
ANOVA, the metric of interest will be bidirectional

STUDY PERIOD
Enrolment Allocation Post-allocation Close-out
t 12
I3 fweek
TIMEPOINT -fr i fweek fweek 0 14 fweek 20
o 3 '
|
ENROLMENT:
Eligibility screen X
Informed consent X
Allocation X
INTERVENTIONS:
[Intervention Af R
[Intervention B N N
ASSESSMENTS:
Baseline assessment™ X X
Primary and
Secondary X X X X X X
outcome™*
Process measures*** X X X X X X

Fig. 1 Schedule of enrolment, interventions, and assessments. *Sociodemographic, clinical, personal, and anthropometric characteristics. **Primary
outcome: pressure pain threshold and postural instability. Secondary outcome: pain intensity and patient’s expectation. ***Adverse events
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interaction (intervention group x evaluation time). All
statistical tests will be two-tailed with the pre-
established significance level at p <0.05. All data will be
analysed using the JASP version 0.14.1 software, and
graphics analysis will be performed using GraphPad
Prism software (GraphPad Software, San Diego, CA,
USA) version 8.00 for MacBook.

Subgroup analyses
No subgroup analysis is planned for this study.

Plans for communicating important protocol
amendments to relevant parties

Important protocol modifications such as changes to
eligibility criteria, outcomes, or analyses will be notified
to relevant parties (e.g. Research Ethics Committee,
researchers, participants, and journal of publication).

Public and patient involvement

Public and patients were not involved in the study
design. We will invite patients to be involved in the
development of dissemination strategies.

Dissemination plans

Data will be made available upon request to the
researchers responsible for the study. The results will be
disseminated through presentations at a scientific
congress, as well as published in an indexed, peer-
reviewed journal.

Discussion

This study will provide insights regarding the immediate
effects of spinal manipulation in patients with cLBP
against a simulated spinal manipulation using objective
outcomes and considering patients’ expectations
regarding the treatment. We will assess pressure pain
threshold and postural stability and the potential impact
of pain intensity and patient expectations on the
objective measures.

Assessing whether the immediate effects of spinal
manipulation are beneficial to patients with cLBP and
whether these benefits are superior to placebo is vital
since patients with LBP consider immediate relief to be
an acceptable outcome of their treatment. Transitory
pain relief may favour the practice of exercise, which is
an effective intervention for chronic low back pain. A
strength of this clinical trial is to assess objective
outcomes, as the placebo effect less influences them.
Likewise, addressing the patient expectations regarding
the treatment may shed light on possible mechanisms
involving spinal manipulative therapy. On the other
hand, an absence of a follow-up period represents a
shortcoming of the current study. Nonetheless, it is un-
clear whether spinal manipulation is significantly
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superior over placebo on the objective outcomes acutely.
Accordingly, adding follow-up periods would be time-
consuming, add extra costs incurred by the patients, and
require appropriate human and organisational structure
resources with no clear assertion.

Trial status
The current protocol is version 4. Recruitment started in
November 2021, and it is expected to end in June 2022.
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