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RESUMO

Pacientes com disfuncdo temporomandibular (DTM) mista ou dor miofascial
mastigatoria apresentam comumente dor e incapacidade cervical. Apesar da literatura
apresentar evidéncia de recomendacéao da fisioterapia e da relacédo entre a DTM e o
déficit de controle motor da musculatura cervical, nenhum estudo avaliou a efetividade
de exercicios especificos para a musculatura cervical na melhora da dor e da funcéo
orofacial de pacientes com DTM. Portanto o presente estudo objetivou verificar a
efetividade de um programa de treinamento de controlo motor especifico para os
muasculos cervicais na melhora da dor, funcdo orofacial e qualidade de vida
relacionada a saude bucal (OHRQoL) de pacientes com DTM, assim como comparar
estes resultados com um protocolo de tratamento fisioterapéutico convencional e
placebo. Trata-se de um estudo clinico controlado randomizado cego. Foram incluidas
54 mulheres com idade entre 18 e 45 anos, com queixa de dor orofacial nos ultimos
seis meses, diagnosticadas com Research Diagnostic Criteria (RDC/DTM). Elas foram
randomizadas igualmente em trés grupos: treinamento cervical (GTC: treino de
controle motor para os musculos cervicais), fisioterapia convencional (GTM: terapia
manual) e grupo placebo (GP: placebo com ultrassom terapéutico desligado). As
pacientes foram avaliadas em cinco momentos: antes da intervencéo, apds seis
semanas do inicio da intervencao, ao final do tratamento, follow-up de um més e trés
meses apés o fim do tratamento. Foram avaliadas quanto: intensidade da dor
orofacial; funcdo mandibular; OHRQoL, amplitude de movimento (ADM) mandibular;
indice de incapacidade cervical, escala de percepcédo global de mudanca; escala
Tampa de cinesiofobia; limiar de dor a presséo; teste de flexdo cranio-cervical; ADM
cervical; teste de flexdo e rotacao cervical (FRT). Os resultados estdo apresentados
em trés estudos, com sua especifica analise estatistica. O estudo 1 apresenta 0s
dados da revisdo sistematica sobre as alteragcdes musculoesqueléticas cervicais em
pacientes com DTM. O estudo 2 (transversal) identificou os fatores que influenciavam
a OHRQoL de pacientes com DTM. O estudo 3 apresenta os resultados do ensaio
clinico. O estudo 3 identificou que o GTC foi melhor que o GP na intensidade da dor
e na funcdo mandibular ao final do tratamento, e apds um e trés meses de follow-up
(Tamanho de Efeito (ES) >0.7). Na OHRQoL o GTC foi melhor que 0o GTM e 0 GP ao

final do tratamento e no follow-up de 3 meses (ES>0,7). Ainda, o GTC foi melhor que



o GP no desfecho incapacidade cervical, FRT direito e esquerdo ao final do tratamento
e no follow-up de trés meses (ES >0,7). Na ADM cervical global o GTM foi melhor que
0 GP em quase todos os movimentos ao final do tratamento. Na avaliagdo do controle
motor o CTG foi melhor que os outros dois grupos em todos as reavaliacdes (ES>0,8).
Os exercicios de controle motor cervicais mostraram melhores resultados que o
tratamento placebo para melhorar a dor orofacial, funcdo mandibular, OHRQoL,
incapacidade cervical, mobilidade cervical superior e o controle motor dos musculos

cervicais, e melhor que a terapia manual no desfecho OHRQoL.

Palavras-chave: Transtornos da articulacdo temporomandibular. Doencas
maxilomandibulares. Musculos do pescoc¢o. Modalidades da fisioterapia. Terapia por

exercicio.



ABSTRACT

Patients with masticatory myofascial pain or mixed temporomandibular dysfunction
(TMD) commonly present pain and neck disability. Despite the literature present
evidence of recommendation for physiotherapy as well as evidence of the relationship
between TMD and the deficit of neck muscles motor control, until now no study
evaluated the effectiveness of a specific exercises for neck muscles in improving pain
and orofacial function in patients with TMD. Thus, the present study aimed to verify the
effectiveness of an 8-week training program consisting of specific and progressive
exercises for neck muscles in reducing pain, improving orofacial function and quality
of life related to oral health (OHRQoL) in patients with myogenic and mixed TMD, and
to compare these results with a conventional physiotherapeutic treatment protocol and
placebo. This is a blind randomized controlled clinical trial. Fifty-four women between
18 and 45 years old and complaining of orofacial pain in the last 6 months, diagnosed
by Research Diagnostic Criteria (RDC/DTM), were included. They were randomized
into three treatment groups: cervical training (NTG: specific and progressive motor
control training for the neck muscles), conventional physiotherapy (MTG: manual
therapy) and placebo group (PG: placebo with off therapeutic ultrasound). The patients
were assessed at: before treatment, after six weeks of the beginning of treatment, at
the end of treatment, and one- and three-months follow-up after the end of treatment.
And they were evaluated for: orofacial pain intensity; mandibular function; OHRQoL,
mandibular range of motion (ROM); neck disability index; global perception of change
scale; Tampa kinesophobia scale; pressure pain threshold; cranio-cervical flexion test;
cervical ROM; cervical flexion rotation test (FRT). The results of this doctoral thesis
are presented in three studies, with their specific statistical analysis. Study 1 presents
the data from the systematic review of cervical musculoskeletal changes in patients
with TMD. Study 2 (cross-sectional) verified factors that influenced the OHRQoL of
patients with TMD. Study 3 presents the clinical trial results. Study 3 showed that NTG
was significantly better than PG group on pain and jaw function at the end of treatment,
one- and three-months follow-up (Effect Size (ES) >0.7). For OHRQoL, NTG was
significantly better than MTG and PG at the end of treatment and at three-months
follow-up (ES>0.7). Also, this study showed that NTG was better than the PG in neck

disability, in the right and left FRT at the end of treatment and with three-months follow-



up (ES>0.7). At global cervical ROM, MTG was better than PG in almost all movements
at the end of treatment. In the motor control evaluation, the NTG was better than the
other two groups in all reevaluations (ES>0.8). Neck motor control exercises presented
better results than placebo treatment to improve orofacial pain, jaw function, OHRQoL,
neck disability, upper cervical mobility and neck motor control and it was better than

manual therapy to improve OHRQoL.

Keywords: Temporomandibular Joint Disorder. Jaw diseases. Neck muscles.
Physical Therapy Modalities. Exercise therapy.
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Figure 3. (A) Forest plot and funnel plot of the mean
difference for right Flexion Rotation Test (FRT) in TMD
patient's vs healthy control. (B) Forest plot and funnel
plot of the mean difference for left Flexion Rotation Test
(FRT) in TMD patient's vs healthy control.
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Figure 5. (A) Forest plot and funnel plot of the mean
difference for Neck Disability Index in TMD patient's vs

healthy control.
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1 INTRODUCAO

1.1 APRESENTACAO

A presente tese estd descrita baseada nos artigos cientificos produzidos ao
longo do processo de doutoramento da aluna. Quatro artigos originais diretamente
relacionados ao projeto de doutorado foram produzidos. Assim como dois artigos
desenvolvidos no periodo das disciplinas realizadas no Programa de Pds-graduacao
em Neurociéncias e Ciéncias do Comportamento, trés artigos durante o periodo de
doutorado sanduiche e trés artigos em parceria com o grupo de pesquisa do

Laboratorio de Aprendizagem e Controle Motor (LACOM).

O primeiro artigo diretamente relacionado ao projeto de doutorado, teve como
objetivo sintetizar todas as informacdes referentes as alteracdes musculoesqueléticas
cervicais em pacientes com disfuncdo temporomandibular (populacéo de interesse do
presente projeto de doutorado). Para isso foi desenvolvida uma revisdo sistematica
intitulada: “Cervical musculoskeletal disorders in patients with temporomandibular
dysfunction: A systematic review and meta-analysis” que se encontra publicada no
Journal of Bodywork & Movement Therapies [2020, 24(4):84-101, doi:
10.1016/j.jbmt.2020.05.001], CiteScore: 2.0; Highest percentile: 77%; Fator de
impacto:1.12; Qualis CAPES: A2; (Apéndice A).

Apbs a sintese das alteragcbes musculoesqueléticas cervicais em pacientes
com disfuncdo temporomandibular, percebeu-se a necessidade de elucidar quais
aspectos demograficos e fisicos realmente sao fatores influenciadores da qualidade
de vida relacionada a saude bucal de pacientes com disfuncdo temporomandibular.
Para responder essa pergunta o artigo intitulado “Oral health quality of life is
associated to jaw function and depression in patients with jaw pain que se encontra
publicada na revista CRANIO: The Journal of Craniomandibular & Sleep Practice
[2021, 21:1-11 (online ahead of print) doi: 10.1080/08869634.2021.1885893]
CiteScore: 1.5; Highest percentile: 44%; Fator de impacto:1.186; Qualis CAPES: B1,
(Apéndice B).

Diante do fato de que pacientes com disfuncao temporomandibular apresentam

frequentes alteracdes musculoesqueléticas cervicais, como dor, incapacidade cervical
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e alteracOes na funcdo e comportamento muscular, foi percebido a necessidade de
se testar um tratamento especifico para o controle motor dos musculos cervicais de
pacientes com disfuncdo temporomandibular. Com o objetivo de responder sobre a
efetividade desse tratamento um ensaio clinico foi produzido ao longo do periodo de
doutoramento, resultando em dois artigos cientificos: O artigo “Effectiveness of an 8-
week neck exercise training on pain, jaw function and oral health-related quality of life
in patients with jaw chronic pain: a randomized controlled trial”, encontra-se submetido
na revista Clinical Rehabilitation Journal, (Apéndice C) e o artigo “Effectiveness of an
8-week neck exercise training on neck disability and function of patients with jaw
chronic pain: a randomized controlled trial” que encontra-se em fase de escrita para

ser submetido na revista Brazilian Journal of Physical Therapy (Apéndice D).

Durante o periodo de doutorado a aluna cumpriu a carga horaria das disciplinas
ofertadas pelo Programacdo de Pds-graduacdo em Neurociéncias e Ciéncias do
Comportamento. E dentre duas das disciplinas ofertadas a aluna obteve duas
producdes cientificas: “Brain changes in subjects with catastrophic pain, as detected
by magnetic resonance imaging: A systematic review” (Apéndice E), artigo publicado
na revista: Neurology and Neurosurgery; Qualis CAPES: B3 [DOI:
10.15761/NNS.1000117]; e “Repercussions of smoking habit on Orofacial pain and
temporomandibular dysfunction: integrative review” (Apéndice F), artigo publicado na
revista: International Journal of Physiatry; Qualis CAPES: B4 [DOI: 10.23937/2572-
4215.15100186].

Também durante o periodo de doutoramento, a aluna realizou um ano de
doutorado sanduiche na University of Applied Sciences — Hochschule Osnabriick
(Alemanha) sob a supervisdo da Prof. Dr. Susan Armijo-Olivo, onde também obteve
producdes cientificas. O Artigo “Tools to assess the Risk of bias and Reporting quality
of randomized controlled trials in rehabilitation” (Apéndice G), encontra-se submetido
na revista: Archives of Physical Medicine and Rehabilitation; CiteScore: 4.9; Highest
percentile: 96%; Fator de impacto: 2.697; Qualis CAPES: Al; o artigo: “Attrition,
Missing Data, and Compliance related biases in Randomized Controlled Trials of
Rehabilitation Interventions: Towards improving reporting and conduct” (Apéndice H)
encontra-se publicado na revista: European Journal of Physical and Rehabilitation
Medicine; CiteScore: 3.5; Highest percentile: 84%; Fator de Impacto: 2.246; Qualis

CAPES: A2; e o artigo: “What are the best parameters of low-level laser therapy to
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reduce pain intensity and improve mandibular function in orofacial pain? A systematic
review and meta-analysis” (Apéndice |) encontra-se em fase de submissao na revista:
Journal of Physiotherapy; CiteScore: 2.9; Highest percentile: 76%; Fator de Impacto:
1.117; Qualis CAPES: A2.

Além das productes referentes diretamente ao periodo de doutoramento, a
aluna esteve envolvida ativamente com o seu grupo de pesquisa (Laboratorio de
Aprendizagem e Controle Motor - LACOM) onde os seguintes artigos foram
produzidos: “MRI in migraineurs: are there abnormalities in the area where the
myofascial trigger points are palpable and in volume measurements?” (Apéndice J),
publicado na revista: Journal of Bodywork & Movement Therapies; CiteScore: 2.0;
Highest percentile: 77%; Fator de impacto: 1.12; Qualis CAPES: A2 [DOI:
10.1016/j.jbmt.2020.02.025]; artigo: “Categorias da CIF comprometidas na migranea”
(Apéndice L) que se encontra publicado na revista: Headache Medicine; Qualis
CAPES: C; e o artigo: “Alteracdes de funcionalidade de mulheres migranosas”
(Apéndice M), que se encontra publicado na revista: Headache Medicine; Qualis
CAPES: C.

1.2 INTRODUCAO

A articulacdo temporomandibular (ATM) é uma articulacdo complexa, que se
localiza imediatamente anterior ao meato acustico externo, inferiormente ao 0sso
temporal e superiormente a mandibula, contém um disco intra-articular dentro da
capsula articular, e seus tecidos contrateis sdo os musculos da mastigacao.(Shaffer,
Brismee et al. 2014) O disco intra-articular é bicncavo e divide o conjunto articular
em superior (discotemporal) e inferior (discomandibular). Em circunstancias normais,
o coéndilo mandibular pode ter formas variaveis e pode ser assimétrico de um lado
para o outro.(Shaffer, Brismee et al. 2014) A ATM faz parte do sistema
estomatognatico, que é formado por maxila, mandibula, arcada dentaria, glandulas
salivares e os musculos mastigatorios.(Cuccia 2011) Em particular, a ATM faz
conexfes musculares e ligamentares na regiao cervical, formando um complexo

funcional chamado "sistema cranio-cervico-mandibular".

A disfuncdo temporomandibular (DTM) € uma desordem do sistema

estomatognatico caracterizada pela presenca de dor na regido preauricular, fadiga
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muscular dos musculos mastigatorios, limitacdo ou desvios durante a movimentagao
da ATM e pode vir associada a ruidos durante abertura e fechamento da
boca,(Bevilaqua-Grossi, Chaves et al. 2006, de Oliveira, Dias et al. 2006) além de
afetar estruturas relacionadas, como pescoco e cabeca. Os sinais e sintomas da DTM
na populacdo em geral ocorrem duas vezes mais em mulheres do que em homens
(2:1).(Schiffman, Ohrbach et al. 2014) Mais de 70% dos pacientes com DTM séao
mulheres, e a razdo de afetados entre mulheres e homens de acordo com o
diagnostico foi de 2,4:1 para artralgia; 2,5:1 para osteoartrite; 3,4:1 para dor miofascial;
e 5,1:1 para deslocamento de disco. (Kino, Sugisaki et al. 2005) Além disso, as
mulheres apresentam mais cliqgues e dor na ATM, cefaleia e sensibilidade muscular

do que os homens. (Riley and Gilbert 2001)

A DTM é considerada um grande problema de saude publica, pois € a principal
fonte de dor orofacial crénica e a categoria mais prevalente de dor crénica néo
dentaria na regido orofacial. (Fernandez-de-las-Penas, Galan-del-Rio et al. 2009) Ha
evidéncias que demonstram o grande impacto que a dor orofacial e, especificamente,
a dor da DTM tém sobre a qualidade de vida das mulheres. (Maixner, Fillingim et al.
1998, Riley and Gilbert 2001) Elas interferem nas atividades diarias, diminuindo a
capacidade de trabalho dos pacientes e a capacidade de interagir com seu meio social
ou ambas. (Sarlani and Greenspan 2003) Além disso, a DTM tem sido considerada
de grande impacto econdmico devido ao atendimento direto, e segundo a
classificacdo do impacto da condi¢cdo clinica na vida dos pacientes, a DTM foi

comparavel a dor lombar e a cefaleia intensa. (Sarlani and Greenspan 2005)

Pacientes com DTM mista ou dor miofascial mastigatdria frequentemente
apresentam dor persistente, alodinia e hiperalgesia, as vezes estendendo-se a
regides distantes da face, demonstrando uma funcédo anormal do sistema nervoso
central semelhante a outras condicbes dolorosas crénicas.(Goldberg, Mock et al.
1996, Sarlani and Greenspan 2003, Fernandez-de-las-Penas, Galan-del-Rio et al.
2009) Uma das principais disfuncdes do tecido muscular que afetam pacientes com
DTM € a mialgia. Os dois fatores precipitantes primarios associados com a mialgia
relacionados a DTM sdo habitos parafuncionais e a formacdo de pontos-gatilho

miofasciais sintomaticos.(Shaffer, Brismée et al. 2014)

Ainda ha uma evidéncia forte de que pacientes com dor croénica, incluindo a

DTM podem ter com um preditor para incapacidade a cinesiofobia.(Heuts, Vlaeyen et
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al. 2004, Lépez-de-Uralde-Villanueva, Beltran-Alacreu et al. 2015) Pacientes com
DTM crbénica que apresentam piores alteracdes funcionais na articulacéo
temporomandibular sofrem de um maior grau de medo para realizar movimentos
articulares. A presenca da cinesiofobia pode entdo estar relacionada a problemas

mecanicos da articulacéo.(Gil-Martinez, Grande-Alonso et al. 2016)

Além disso, os individuos com dor miofascial mastigatoria tem maior
prevaléncia de dor cervical, incapacidade cervical e também menores valores de limiar
de dor a presséo dos musculos cervicais quando comparados a individuos saudaveis.
Além disso, existe uma correlacdo positiva entre a DTM miogénica e a sensibilidade
dos musculos mastigatérios e cervicais, ou seja, ha presenca da dor miofascial
mastigatéria os pacientes apresentaram aumento da sensibilidade dolorosa dos
musculos mastigatorios. Ainda, uma correlagéo negativa entre a incapacidade cervical
auto relatada e o limiar de dor a pressdo dos musculos temporal anterior,
esternocleidomastoideo (ECOM) e trapézio superior também foi verificada em
pacientes com DTM.(da Costa, de Lima Ferreira et al. 2015) Entretanto ainda é incerto
se a gravidade da incapacidade cervical pode ter uma influéncia negativa sobre o

desempenho muscular dos musculos cervicais.

Ainda, foi observada nessa populacdo disfuncdo cognitiva (Sarlani and
Greenspan 2005, Grossi, Goldberg et al. 2008) e motora, (Grossi, Goldberg et al.
2008, Armijo-Olivo, Silvestre et al. 2012) que pode estar relacionado a atividade
anormal das regides cerebrais associadas a essas fungdes. (Armijo-Olivo, Fuentes et
al. 2010, Ichesco, Quintero et al. 2012) Essas alteracbes motoras podem ser
percebidas pelas mudancas no comportamento e funcdo muscular, com ativacao
reduzida dos musculos cervicais profundos, e aumento de atividade eletromiografica
(EMG) dos musculos cervicais superficiais (ECOM e escaleno anterior) para todas as
condicdes do teste de flexdo cranio-cervical (22, 24, 26, 28 e 30 niveis de pressao
mmHg) em pacientes com DTM. Isso demonstra um padrao anormal de contragao dos
musculos cervicais profundos e superficiais. Este padrdo anormal pode ocorrer devido
a uma contracdo dos musculos flexores superficiais como forma compensatoéria da
atividade dos musculos flexores cervicais profundos que se encontra reduzida ou
prejudicada. (Falla, Jull et al. 2003, Armijo-Olivo and Magee 2013) Individuos com
DTM também apresentaram menor resisténcia da musculatura flexora e extensora

cervical em isometria.(Armijo-Olivo and Magee 2013)
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Esta relacdo entre a DTM e as disfuncbes cervicais ocorrem devido a
proximidade anatbmica, as interconexdes neuronais e as entradas de convergéncia
entre as areas cervical e trigeminal.(Arendt-Nielsen and Svensson 2001, da Costa, de
Lima Ferreira et al. 2015) As altera¢des de controle motor nos musculos cervicais em
pacientes com DTM podem ser explicadas por modelos que descrevem a relagéo
entre a perda do controle motor na presenca de dor em pacientes com desordens do
sistema musculoesquelético.(da Costa, de Lima Ferreira et al. 2015) Semelhante ao
"modelo de adaptacéo integrado da dor", o qual propée que mudancas complexas
ocorrem em todo o sistema sensoério-motor na presenca da dor, e essas mudancas
sao influenciadas por respostas individuais a dor e a complexidade do sistema

sensorio-motor. (Sessle 1999, Armijo-Olivo and Magee 2013)

A ativagdo anormal de areas cerebrais em condi¢des dolorosas cronicas, como
a DTM, influencia os sistemas modulatérios descendentes da dor que perpetuam a
transmissao anormal da dor aumentada.(Nebel, Folger et al. 2010) Esses achados
sdo cruciais para a area de terapia do exercicio, como a fisioterapia, ja que 0s
tratamentos atuais de reabilitacdo para condigcbes patolégicas ndo visam 0s
mecanismos subjacentes de alteracbes corticais neuroplasticas que geram dor e
disfuncéo. Isso pode resultar em uma restauracdo malsucedida da funcionalidade dos
pacientes com essas condi¢des. De acordo com esse novo paradigma, os esforcos
da reabilitacdo, incluindo exercicios que tentam direcionar as alteracbes
neuroplasticas corticais, fornecem o maior potencial para 0 sucesso da

reabilitacdo.(Salomons, Moayedi et al. 2012)

As alteracBes de controle motor juntamente com a capacidade reduzida de
relaxar a musculatura cervical e com a atividade muscular prolongada com
consecutivas contragdes voluntarias, podem comprometer o controle motor da coluna
cervical e, consequentemente, levar a dor e disfungdo no segmento cervical nestes
pacientes. Além disso, a perda da ativacdo seletiva, a inibicdo de certos masculos que
realizam acao sinérgica, e a fraqueza muscular conduz ainda mais alteracées nos
padrdes de ativacdo neuromuscular causando perda de estabilidade e fadiga precoce,
gue resulta na perda de controle motor do sistema cervical.(Armijo-Olivo and Magee
2013)

Assim, o controle neuromuscular anormal da coluna cervical pode contribuir

para a irritacdo de estruturas sensiveis a dor no pescoco e contribuir para perpetuar
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a dor nesta regido. Devido a convergéncia entre a regido orofacial e cervical no nucleo
trigeminocervical,(Sessle 1999) a dor de qualquer uma das trés articulacdes cervicais
superiores e dos musculos inervados pelos nervos espinhais cervicais superiores
pode ser percebida em quaisquer regides inervadas pelo nervo trigémeo. Portanto, o
controle neuromuscular prejudicado na coluna cervical pode estar relacionado a
sobrecarga do sistema craniocervical e, consequentemente, levar a dor nas estruturas

relacionadas como a regiao orofacial.(Armijo-Olivo and Magee 2013)

Diante de todo esse panorama, a DTM tém sido reconhecida como uma doenca
complexa, assim o seu tratamento envolve uma equipe multidisciplinar, incluindo
dentistas, médicos, fisioterapeutas, psicologos, fonoaudiélogos, entre outros
profissionais de saude.(Armijo-Olivo and Magee 2013) A fisioterapia esté entre os 10
mais comuns tratamentos utilizados para a DTM, e tem como principais objetivos
aliviar a dor na ATM, nos musculos mastigatorios, nas articulagbes e musculos
cervicais, com intuito de melhorar a amplitude de movimento mandibular e cervical,
bem como melhorar a fungéo dos sistemas mastigatorios e cranio-cervicais utilizando
modalidades fisicas, exercicios e técnicas de terapia manual, assim como a busca
pelo equilibrio muscular craniocervical.(Medlicott and Harris 2006, Armijo-Olivo and
Magee 2013, Armijo-Olivo, Pitance et al. 2016)

O tratamento fisioterapéutico € reversivel, ndo-invasivo, e prové um
autoatendimento criando um ambiente em que o paciente tem responsabilidade com
a sua saude. As modalidades da fisioterapia incluem em geral a eletroterapia (micro-
ondas, laser, TENS, corrente interferencial, biofeedback), termoterapia (ultrassom,
crioterapia), acupuntura, exercicio terapéutico e terapia manual, entre outros. (Armijo-
Olivo, Pitance et al. 2016)

A terapia manual tem sido utilizada para restaurar a amplitude de movimento,
reduzir isquemia, estimular propriocepcao, diminuir a aderéncia fibrosa, estimular a
producéo do liquido sinovial, e reduzir dor. Na &rea da dor orofacial, algumas revisbes
de literatura tém relatado os beneficios do tratamento fisioterapéutico especialmente
com a terapia manual e com exercicios terapéuticos.(Medlicott and Harris 2006,
Armijo-Olivo, Pitance et al. 2016, Calixtre, Oliveira et al. 2019) A terapia manual
isolada ou em combinacdo com exercicios tem apresentado efeitos promissores para
pacientes com dor orofacial, especialmente quando realizada na coluna cervical com

o0 objetivo de diminuir a dor, aumentar o limiar de dor a presséo e melhorar a amplitude
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de movimento da boca em pessoas com DTM miogénica.(Craane, Dijkstra et al. 2012,
Armijo-Olivo, Pitance et al. 2016, Calixtre, Oliveira et al. 2019) Resultados positivos
foram verificados quando utilizado exercicios posturais, assim como 0s exercicios
especificos para a ATM, no tratamento da DTM miogénica ou artrogénica.(Craane,
Dijkstra et al. 2012, Guarda-Nardini, Stecco et al. 2012, Kalamir, Bonello et al. 2012)

Devido a DTM ser comumente associada a outras condicfes que afetam a
regido da cabeca e pescoco, tais como dor de cabeca, dor e disfungdo muscular
cervical, o tratamento fisioterapéutico tem se concentrado em melhorar o equilibrio
muscular cranio-cervical por meio do uso de exercicios direcionados para o
pescoco.(Armijo-Olivo and Magee 2013) Intervencgfes incluindo exercicios de
correcao postural para cabeca e pescogo e exercicios terapéuticos para os musculos
mastigatorios e/ou cervicais podem ser efetivos no alivio da dor musculoesquelética,
melhora da funcdo orofacial, da forca, coordenacdo, resisténcia, mobilidade,
estabilidade, controle motor e resisténcia do sistema muscular. (Wright, Domenech et
al. 2000, Guarda-Nardini, Stecco et al. 2012, Armijo-Olivo, Pitance et al. 2016)

Ainda, evidéncias apontam que mudancas mal adaptativas no cértex motor
podem ser melhoradas apos treinamento fisico especifico utilizando exercicios de
controle motor e habilidades a pratica cognitiva, (Apkarian, Hashmi et al. 2011)
treinamento de forca e resisténcia (Straube, Schmidt et al. 2009, Kregel, Meeus et al.
2015) assim como o uso de feedback visual. (Lin 2014) De fato, um estudo prévio
(Derbyshire, Nichols et al. 2002) foi o primeiro a destacar que o uso do exercicio
associado ao feedback visual pode induzir alteracBes corticais em individuos
saudaveis. Assim, o feedback poderia ser usado como uma estratégia para direcionar
mudancas corticais em individuos com condi¢cdes musculoesqueléticas e sua eficacia
deve ser mais investigada, especialmente nos estagios iniciais de reabilitacdo (2-8

semanas). (Lee, Smyser et al. 2013, Lin 2014)

Neste contexto, um programa de treinamento fisico especifico e progressivo de
8 semanas, que teve como objetivo melhorar o controle motor da coluna cervical,
resultou em aprimoramentos imediatos na especificidade da atividade dos muasculos
cervicais e reducdo da dor em pacientes com dor cervical cronica. (Falla, Lindstrom et
al. 2013) O protocolo de exercicio selecionado no estudo de Jull et al., 2009 (Jull, Falla
et al. 2009) e Falla et al., 2013, (Falla, Lindstrom et al. 2013) envolveu um programa

de exercicios progressivos, que inicialmente (semanas 1-6) foi destinado a
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restabelecer o controle motor dos musculos cervicais. Em individuos saudaveis, a
formacdo da nova habilidade motora, em contraste com o exercicio geral, tem-se
associado com melhorias no desempenho da tarefa e maior representacdo da
musculatura treinada no cortex motor primario. (Boudreau, Farina et al. 2010)

Varios exercicios para o pescoco tém sido utilizados para aliviar a dor e
melhorar o controle motor dos muasculos cervicais,(Jull, Trott et al. 2002, Falla,
Lindstrom et al. 2013) especialmente o treinamento de controle motor da musculatura
cervical profunda que tem sido associado com a facilitagdo da via de analgesia
enddgena por meio da ativacdo seletiva da musculatura. Como o exercicio de flexao
cranio-cervical, que foi projetado para enfatizar a ativacdo dos flexores cervicais
profundos e minimizar a ativagdo dos flexores superficiais, e apresenta um efeito
positivo no alivio da dor e melhora da fungéo cervical de pacientes com cervicalgia
cronica. (Jensen, Karoly et al. 1986, Jull, Falla et al. 2009, Schomacher, Erlenwein et
al. 2015) Apesar de toda eficacia da fisioterapia convencional e de toda a relacédo entre
a DTM e o déficit de controle motor da musculatura cervical, nenhum estudo avaliou
a efetividade de um tratamento de exercicios especificos para a musculatura cervical

na melhora da dor, da funcéo orofacial e da qualidade de vida de pacientes com DTM.

1.3 OBJETIVO

1.3.1 Geral

O objetivo principal da presente tese de doutorado foi verificar a efetividade de
um programa de treinamento de oito semanas composto por exercicios de controle
motor especificos e progressivos para os musculos cervicais na reducéo da dor, na
melhora da funcdo orofacial e da qualidade de vida relacionada a saude bucal em
pacientes com DTM mista ou dor miofascial mastigatéria, assim como comparar estes
resultados com um protocolo de tratamento fisioterapéutico convencional e grupo

controle (Artigo 3).
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1.3.2 Especificos

- ldentificar quais desordens musculoesqueléticas cervicais estdo presentes em

pacientes com DTM (Artigo 1).

- Determinar quais sao os fatores (ex. dor orofacial, amplitude de movimento
mandibular, funcdo mandibular, sintomas depressivos, idade, ou duracdo da
dor) que influenciam a Qualidade de Vida Relacionada a Saude Bucal
(OHRQoL) de pacientes com dor miofascial mastigatéria crénica (Artigo 2).

- Determinar quais fatores melhor diferenciam entre OHRQoL boa/ruim em

pessoas com dor miofascial mastigatéria (Artigo 2).

- Determinar qual cut-off desses fatores (ex. dor orofacial, amplitude de
movimento mandibular, funcdo mandibular, sintomas depressivos, idade, ou
duracédo da dor) podem predizer a OHRQoL boa/ruim em voluntarios com dor

miofascial mastigatéria (Artigo 2).

- Verificar a efetividade de um programa de treinamento de oito semanas
composto por exercicios de controle motor especificos e progressivos para 0s
musculos cervicais nas funcdes (amplitude de movimento e controle motor
cervical) e incapacidades cervicais em pacientes com DTM mista ou dor
miofascial mastigatéria, assim como comparar estes resultados com um
protocolo de tratamento fisioterapéutico convencional e grupo controle (Artigo
4).
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2 REFERENCIAL TEORICO

O referencial tedrico sera apresentado em formato de artigo cientifico de uma
revisdo sistemética. A revisdo sistematica intitulada: “Cervical musculoskeletal
disorders in patients with temporomandibular dysfunction: A systematic review and
meta-analysis” foi publicada no Journal of Bodywork & Movement Therapies [2020,
24(4):84-101, DOI: 10.1016/j.jomt.2020.05.001] (Apéndice A).
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3 METODO

As ferramentas e métodos utilizados pelos trés artigos originais desenvolvidos
nessa tese serdo descritos conjuntamente nesta sessao de materiais e métodos.
Entretanto, as analises estatisticas dos dados assim como as ferramentas utilizadas
especificadamente em cada artigo cientifico serdo descritas em sub tépicos ao fim

dessa sessao.

Trata-se de um estudo clinico controlado randomizado cego, conforme as
diretrizes do CONSORT, com objetivo de testar a efetividade de um programa de
exercicios para a musculatura cervical em pacientes com DTM miogénica ou mista. O
projeto foi aprovado pelo Comité de Etica da Universidade Federal de Pernambuco
sob o numero CAAE: 68010717.8.0000.5208 (Anexo 1) e foi registrado no Registro
Brasileiro de Ensaios Clinicos (ReBEC), sob o numero: RBR-3fc62c (Anexo 2). Os
voluntérios foram triados do Departamento de Odontologia da Universidade Federal
de Pernambuco e da comunidade da cidade do Recife. Os mesmos foram
diagnosticados com auxilio do questionario Research Diagnostic Criteria (RDC/DTM),
o qual tem sido o protocolo de diagnéstico mais amplamente utilizado para o

diagnéstico da DTM em pesquisas clinicas.

3.1 AMOSTRA

Os pacientes foram incluidos no presente estudo de acordo com 0s seguintes
critérios de inclusdo: mulheres com idade entre 18 e 45 anos; queixa de dor na regiao
orofacial nos dultimos seis meses; diagnostico de dor miofascial mastigatoria
determinada de acordo com os critérios estabelecidos pelo Research Diagnostic
Criteria (RDC/DTM). Foram excluidas as pacientes que apresentaram: historia de
trauma facial ou cervical; procedimento cirargico prévio na coluna cervical e/ou no
segmento craniofacial; algum tipo de alteracdo cognitiva ou desordem mental que a
impedisse de responder a avaliacdo do presente estudo; doencas reumatologicas (ex.
fiboromialgia); doengas sistémicas cronicas ndo controlada; que tenham realizado
tratamento nos Ultimos seis meses para DTM; e/ou tratamento ortodéntico em
andamento ou finalizado nos ultimos 6 meses. ApGs aceitarem participar da pesquisa

todos os participantes assinaram o termo de consentimento livre e esclarecido (TCLE).
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O tamanho amostral resultou de um calculo amostral, baseado em um estudo
piloto com 10 voluntarias por grupo, onde foi estabelecido um nivel de significancia
(a) de 0,05, um poder de 80%, considerando uma perda amostral de 30%, e o
desfecho principal utilizado para o calculo da amostra foi a avaliagdo da dor com o
auxilio da Escala Visual Analdgica (EVA 0-10 cm) e o questionario de qualidade de
vida relacionado a saude bucal (vide analise estatistica, na secdo de métodos). O
namero final de voluntarias necessérias para responder ao objetivo principal do estudo

(intensidade da dor orofacial) foi estabelecido em 18 voluntérias por grupo.

3.2 TRIAGEM DOS VOLUNTARIOS

As voluntérias foram triadas da comunidade através da divulgacdo nas midias
sociais com auxilio de cartazes contendo os critérios de elegibilidade do estudo, assim
como no Departamento de Odontologia da Universidade Federal de Pernambuco em
colaboragdo com o Centro de Dor Orofacial, onde as voluntarias eram atendidas por
profissionais dentistas. As voluntarias foram classificadas com DTM mista ou dor
miofascial mastigatéria com o auxilio do questionario RDC/TMD, previamente

traduzido e validado para o portugués do Brasil. (Schiffman, Ohrbach et al. 2014)

O questionario RDC/DTM tem sido relatado como uma ferramenta diagnéstica
bi-axial valida e confidvel para a avaliagdo da DTM miogénica, artrogénica e mista, e
€ amplamente utilizado como critério diagnostico na pesquisa clinica de pacientes com
DTM.(Schiffman, Ohrbach et al. 2014) Este sistema de classificacdo é baseado no
modelo biopsicossocial de dor, e é composto por dois eixos principais de avaliacdo. O
eixo | € composto pela avaliagdo fisica que inclui avaliacdo da dor, amplitude de
movimento da boca, presenca ou auséncia de ruidos, sintomas otoldgicos e
sensibilidade dolorosa com a palpagdo muscular, utilizando critérios diagnosticos
confiaveis e bem operacionalizados, os quais direcionam o clinico ou pesquisador a
classificar o tipo de DTM do paciente. Enquanto o Eixo Il engloba a avaliacao do status
psicossocial (ex. nivel de depressao) e a incapacidade relacionada a dor cronica. A
intencédo principal dessa ferramenta diagndstica € proporcionar, simultaneamente, um
diagnéstico fisico assim como identificar outras caracteristicas relevantes para a

historia clinica do paciente, que poderiam ter influéncia na expressao da dor e,
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portanto, no manejo da sua DTM. Nesta pesquisa ambos 0s eixos de avaliacdo foram

aplicados em todos os pacientes incluidos.

3.3 RANDOMIZACAO E SIGILO DE ALOCACAO

Apoés a avaliacao inicial, a paciente foi randomicamente alocada em um dos
seguintes grupos: grupo treinamento cervical (GTC), grupo fisioterapia (terapia
manual - GTM) ou grupo placebo (Placebo — GP). A randomizagéao foi realizada por
uma pessoa independente ao estudo com o auxilio do programa “randomization.com”,
Com o intuito de manter o sigilo de alocacao, foram utilizados envelopes opacos,
numerados previamente e que continham o grupo de alocacdo da voluntaria, esta
alocacéao foi preparada previamente pelo mesmo pesquisador n&o envolvido na coleta

de dados.

3.4 MASCARAMENTO DO ESTUDO

Trata-se de um ensaio clinico duplo cego, onde (1) os avaliadores foram cegos
para a alocacdo dos grupos de tratamento, (2) o fisioterapeuta responsavel pelo
tratamento foi cego para os resultados das avaliacfes. Ainda os participantes foram
cegos em relagcdo a hipétese do estudo e orientados a ndo discutir o seu grupo de

alocacao com o avaliador.

3.5 DESFECHOS

Os desfechos estéo apresentados separadamente de acordo com cada estudo.

3.5.1 Estudo 2: “Oral health quality of life is associated to jaw function and

depression in patients with jaw pain.”
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Desfechos: Dor orofacial, qualidade de vida relacionada a saude bucal, fungéo

mandibular, amplitude de movimento da boca.

3.5.2 Estudo 3: “Effectiveness of an 8-week neck exercise training on pain, jaw
function and oral health-related quality of life in patients with jaw chronic pain:

a randomized controlled trial.”

Desfechos primarios: dor orofacial.

Desfechos secundérios: funcdo mandibular, amplitude de movimento da boca,
qualidade de vida relacionada a saude bucal, nivel de incapacidade cervical,

mobilidade cervical superior e global, controlo motor cervical e cinesiofobia.

3.6 INSTRUMENTOS DE AVALIACAO

3.6.1 Intensidade da dor orofacial

A intensidade da dor orofacial foi medida pela escala visual analdgica (EVA),
gue consiste em uma linha disposta em 10 centimetros, ancorada por descritores em
cada extremidade, em que O significa "sem dor" na extremidade esquerda e 10
significa "pior dor imaginavel" na extremidade direita. As voluntarias foram orientadas
a marcar um traco perpendicular a linha vertical ao longo deste eixo, no ponto que
melhor representasse a sua percepcdo da dor no momento da avaliacdo. A
intensidade da dor foi descrita como o valor da distancia encontrada entre o0 ponto
marcado pela voluntéaria e a extremidade esquerda. (Jensen, Karoly et al. 1986, Conti,
de Azevedo et al. 2001) As voluntarias responderam ao questionamento da dor em

repouso. (Kalamir, Bonello et al. 2012)

3.6.2 Avaliacéo da funcéao orofacial

Para a avaliacdo da funcéo orofacial foi utilizado o Questionario de Limitacéao
Funcional Mandibular (MFIQ), o qual permite a classificacdo da severidade da
limitag&o funcional mandibular relacionada a DTM. O MFIQ tem sido bastante utilizado
e seus scores apresentam uma forte associagdo com os valores encontrados na

avaliacdo da dor, dos movimentos mandibulares limitados e nas mudancas
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psicoldgicas. Estes resultados apontam que o presente questionario € uma ferramenta
adicional confiavel e valida para avaliar as limitacbes da funcdo mandibular em
pacientes com DTM. Este questionério foi traduzido e validado para o portugués do
Brasil. (Stegenga, de Bont et al. 1993, Campos, Carrascosa et al. 2012)

O questionario € composto por de 17 questdes divididas em duas dimensoes:
(D1) Capacidade funcional e (D2) Alimentacéo, as quais podem ser classificadas em
5 pontos que variam de 0 (nenhuma dificuldade) a 4 (muitissima dificuldade ou
impossivel sem ajuda). A pontuacdo total € obtida somando-se os valores das
respostas a cada questdo, no entanto a graduacdo néo € linear. E necessario realizar
uma ponderacdo em que a pontuacéo € dividida pelo nimero de itens respondidos
multiplicado por quatro (que € o valor maximo da resposta a cada questdo). O
coeficiente assim obtido ainda deve ser classificado dentro de determinadas
condicbes do conjunto de respostas para se obter o grau de acometimento e a
categoria de severidade. Se a pontuacéo total for menor do que 0,3, o grau de
acometimento se classifica em 0 e 1 e a severidade é baixa, se a pontuagéo total for
entre 0,3 e 0,6 o grau de acometimento se classifica entre 2 e 3 e a severidade é
moderada e se a pontuacgdo total for maior que 0,6 o grau de acometimento se
classifica entre 4 e 5 a severidade € forte. O grau de acometimento da funcionalidade
é classificado de acordo com a frequéncia das respostas. (Chaves, Oliveira et al.

2008)

3.6.3 Avaliagdo amplitude de movimento da boca

A avaliagéo da amplitude de movimento (ADM) mandibular foi avaliada para os
seguintes movimentos: abertura funcional (a voluntaria foi instruida a realizar a
abertura ativa maxima da boca, sem a presenca de dor); excursao lateral direita e
esquerda (a voluntéria foi instruida a mover a mandibula na medida do possivel para
um lado sem desconforto); e protrusao (a voluntaria foi instruida a mover a mandibula

para a frente tanto quanto possivel, sem desconforto).

A ADM foi medida com o auxilio de um paquimetro universal (Paguimetro
digital Caliper, 150 mm, S&o Paulo, SP, Brasil), considerando a distancia entre a ponta
do incisivo central superior, que exibir a melhor orientacéo vertical, e a extremidade

vestibular do incisivo inferior correspondente. Na presenca de trespasse vertical dos
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incisivos centrais superiores, os valores que excederam foram adicionados aos da
abertura da boca. No caso de desvio em relacdo a linha média dos incisivos centrais,
os valores resultantes foram somados aos encontrados no lado contralateral ao desvio
mandibular e subtraidos dos valores do lado ipsilateral, conforme recomendado pelo
RDC/DTM.

3.6.4 Qualidade de vida relacionada a saude bucal

Foi utilizado o questionario Oral Health Impact Profile - versdo simplificada
(OHIP-14). O questionario OHIP-14 é usado para avaliar a qualidade de vida
relacionada a saude bucal, analisando as limitagdes funcionais do paciente de acordo
com o0s sintomas orais, limitacdes funcionais e seu bem-estar emocional e social. O
OHIP-14 foi desenvolvido seguindo um modelo conceitual de saude bucal e possui
sete dominios: dor fisica, incapacidade psicoldgica, desconforto psicolégico, limitacao
funcional, incapacidade fisica, incapacidade social e incapacidade. Possui 14 itens e
suas respostas variam de 0 a 4 (0 = nunca; 1 = raramente; 2 = as vezes; 3 =
constantemente; 4 = sempre). Sua pontuacdao total varia de 0 a 56 e € calculada com
a soma dos 14 itens. Quanto maior a pontuacgéo, pior a qualidade de vida relacionada
a saude bucal. (Afonso A 2017)

3.6.5 indice de Incapacidade cervical

A incapacidade cervical foi avaliada pelo Neck Disability Index (NDI). O NDI &
um questionario autoaplicavel, traduzido e validado para o portugués do Brasil, o qual
€ composto por 10 perguntas relacionadas com a incapacidade e dor na regidao do
pescoco. Cada item pode receber uma pontuacdo de 0 a 5 (0 = sem dor ou
incapacidade e 5 = dor ou incapacidade total), e a soma das pontuacfes determina o
grau de incapacidade. Mais especificamente, as pontua¢des mais altas implicam
maior incapacidade. A interpretagdo de pontuacao seré: 0-4 = nenhuma incapacidade;
5-14 = incapacidade leve; 15-24 = incapacidade moderada; 25-34 = incapacidade
grave; mais de 34 = incapacidade completa. (Ackelman and Lindgren 2002, Cook,
Richardson et al. 2006)
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3.6.6 Avaliacdo da amplitude de movimento cervical

A medida da mobilidade cervical foi avaliada pelo instrumento CROM®, que
consiste em um instrumento de plastico colocado sobre a cabeca, por cima do nariz e
orelhas, protegido por uma cinta de velcro. Possui dois inclinbmetros acoplados
independentes, um no plano frontal e outros no plano sagital, que determinam a
posicdo da cabeca de acordo com a gravidade. Um terceiro inclindmetro é acoplado
na linha horizontal, junto a um campo magnético colocado sobre o esterno da
voluntéria, quando for necessario medir o grau de rotacdo da cabeca. (Tousignant,
Smeesters et al. 2006, Audette, Dumas et al. 2010)

O CROM® é um aparelho recomendado para uso clinico e de pesquisa, pois é
muito simples de utilizar, capaz de medir todas as amplitudes de movimento cervical
e possui confiabilidade e validade para uso clinico, com valores de CCI para todas as
medicdes da amplitude cervical variando entre 0,73 (0,22 — 0,90) para flexdo a 0,94
(0,87 —0,97) para extensao. O erro padréo da medida (EPM) varia de 2° a 5° enquanto
a minima diferenca detectavel (MDD) varia 6° a 14° em voluntérios saudaveis. As
estatisticas da EPM e MDD séo Uteis para permitir a distincdo de mudancas reais da
amplitude de movimento do individuo pelo clinico. Além disso, 0 CROM® apresenta
uma confiabilidade melhor do que o gonibmetro e o inclinbmetro convencionais.
(Audette, Dumas et al. 2010)

Na avaliagdo da amplitude de movimento cervical com o instrumento CROM®,
as voluntarias permaneceram sentadas com as articulacbes do quadril, joelhos e
tornozelos em 90 graus e os membros superiores posicionados paralelos ao tronco.
O instrumento CROM® foi posicionado na cabeca da voluntaria de acordo com as
instrugdes do fabricante. Foi solicitado a voluntaria que realizasse os movimentos de
flexdo, extensao, inclinagéo lateral e rotacéo bilaterais, por trés vezes com intervalo
de 30 segundos entre cada uma das repeticbes. A ordem dos testes foi aleatorizada

previamente a entrada da voluntaria a sala de exame.

3.6.7 Avaliagéo do teste de flexdo e rotacéo cervical
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Para a medida da mobilidade de cervical superior, foi utilizado o Flexion
Rotation Test (FRT) com o CROM® acoplado a cabec¢a da voluntaria. O teste foi
realizado com a finalidade de verificar a mobilidade da coluna cervical superior, com
enfoque na mobilidade do segmento C1-C2. Foram considerados com limitacao da
mobilidade cervical superior aquelas voluntarias que obtiveram uma reducao de 10°
em relacéo ao valor de normalidade (44° de rotacdo para cada lado), portanto valores
< 34°. O FRT é suficientemente sensivel e preciso para monitorar pequenas
mudancas de amplitude individual dos pacientes. A diferengca minima detectavel
importante é considerada quando ocorre uma alteracdo acima de 10° na medicéao.
(Grondin, Hall et al. 2015)

Durante a avaliacdo da mobilidade com o FRT, a paciente foi posicionada em
posicdo supina com a cabeca relaxada nas maos do examinador, que realizou uma
flexdo passiva maxima da coluna cervical e em seguida um movimento de rotacéo
passiva tanto para a direita como a esquerda. (Ogince, Hall et al. 2007, Smith, Hall et
al. 2008, Hall, Briffa et al. 2010) O limite maximo de rotacdo foi dado quando o
examinador encontrou uma resisténcia a0 movimento ou a paciente relatou a
sensacao de dor na regido préxima ao segmento C1/C2. A voluntéria foi instruida a
referir a palavra “dor” no momento inicial da sensacéo dolorosa. Durante a realiza¢éo
do teste, a voluntaria estava com o instrumento CROM® acoplado a cabeca e foram
realizadas trés medidas com intervalo de 30 segundos entre elas e o valor final foi a
média entre as trés medidas. A ordem da realizacdo dos movimentos foi aleatorizada

previamente a entrada do paciente na sala do exame.

3.6.8 Avaliacdo do controle motor cervical

O desempenho dos musculos flexores cervicais profundos foi avaliado pelo
teste de flexdo cranio-cervical (CCFT). O CCFT é um teste de baixa carga, o qual € o
método mais utilizado para avaliar o desempenho dos musculos cervicais profundos.
O CCFT consiste em um movimento de flexdo cranio-cervical (movimento de balancar
a cabeca em sentido de “sim”), que combina a acdo da flexdo na articulagéo cranio-
cervical realizada pelos musculos longos da cabeca bilateralmente, juntamente com
0 achatamento da lordose cervical, uma acdo dos musculos longos do pescoco,

bilateralmente. (Armijo-Olivo, Silvestre et al. 2011)
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Durante o teste as participantes permaneceram em posi¢cdo supina relaxada
com os joelhos flexionados e a cabeca e o pescoco em uma posicao intermediaria
(isto é, posicao neutra, sem flexdo ou extenséo). A participante realizou 0 movimento
de flexdo cranio-cervical em 5 estagios progressivos de pressao crescente em 2
mmHg (22, 24, 26, 28, e 30 mmHg) com um dispositivo pressorico de feedback visual
sob a base do osso occipital (Biofeedback Stabilizer Pressao; Chattanooga, Hixson,
TN, EUA). As participantes foram instruidas a realizar o movimento de flex@o créanio-
cervical de forma lenta e controlada até atingir os niveis de presséo alvo solicitado. As
participantes tiveram que manter uma pressao constante em cada nivel alvo por uma
duracdo de 10 segundos. Elas realizaram a contracdo mantida duas vezes em cada
nivel, com um periodo de descanso de 1 minuto entre as repeticbes para evitar os
efeitos da fadiga.(Armijo-Olivo, Silvestre et al. 2011) O ultimo nivel que a paciente

conseguiu manter a contragdo com sucesso foi anotado pelo avaliador.

3.6.9 Escala de cinesiofobia

O termo cinesiofobia é utilizado para definir o medo excessivo, irracional e
debilitante do movimento e da atividade fisica, que resulta em sentimentos de
vulnerabilidade a dor ou em medo de reincidéncia da lesdo. Para a avaliacdo desta
condicdo foi utilizada a escala Tampa de cinesiofobia, a qual consiste em um
guestionario autoaplicavel, composto de 17 questbes que abordam a dor e a
intensidade dos sintomas. Os escores variam de um a quatro pontos, sendo que a
resposta “discordo totalmente” equivale a um ponto, “discordo parcialmente”, a dois
pontos, “concordo parcialmente, a trés pontos e “concordo totalmente”, a quatro
pontos. Para obtencdo do escore total final é necesséria a inversdo dos escores das
questdes 4, 8, 12 e 16. O escore final pode ser de no minimo 17 e, no maximo, 68

pontos, sendo que, quanto maior a pontuacdo, maior o grau de cinesiofobia.

3.6.10 Escala de Percepcéo Global de Mudanca

O objetivo da Escala de Percepc¢éo Global de Mudanca é a avaliacéo global da

percep¢cdo do paciente acerca da sua melhoria e satisfagdo com o tratamento,

possibilitando que este expresse de forma clara e concisa a sua percepcao sobre 0s
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componentes da sua experiéncia acerca da: dor, funcéo fisica, aspectos emocionais,
efeitos adversos, e conveniéncia dos cuidados realizados. Assim, os resultados
obtidos por essa escala se referem a medicéo da avaliacado global dos beneficios do
tratamento, feita pelos préprios pacientes, refletindo assim a magnitude das
mudancas nos resultados e a importancia pessoal que a melhora clinica tem para os

mesmos. (Hurst and Bolton 2004, Domingues and Cruz 2011)

A Escala de Percepc¢éo Global de Mudanca é uma escala unidimensional, onde
os individuos classificam a sua melhora numa escala de 7 itens que variam entre “1:
sem alteragcbes ou a condicdo pirou” a “7: Muito melhor, e com uma melhoria
consideravel que fez toda a diferenga”. Esta escala tem sido utilizada em diversos
estudos relativos a dor crbnica, e disponibiliza informacéo facilmente interpretavel
acerca da importancia clinica das mudancas do estado de salude percebidas pelos

individuos quando submetidos a algum tipo de tratamento.

3.6.11 Avaliacao do limiar de dor a presséao

A avaliacdo do limiar de dor a pressao (LDP) foi realizada através de um
dinamoémetro digital (Kratos, Cotia, Brasil), o qual tem uma ponta plana circular (1
cm?), utilizada para aplicar pressdo sobre o musculo, que sera aplicada com uma
proporcéo de aplicacdo de 0,5 kg/cm?/s. Para a avaliacdo do LDP os pacientes foram
posicionados confortavelmente sentados em uma cadeira com apoio posterior e sem
apoio para os bracos, em um estado de relaxamento muscular. O dispositivo foi
posicionado perpendicularmente ao local avaliado, enquanto a cabeca do participante
era sustentada pela mao contralateral do examinador. Os participantes foram
instruidos verbalmente a relatar a palavra “dor” no instante em que o aumento da
pressdo provocar uma sensacdo dolorosa. Foram avaliados bilateralmente os
seguintes musculos: temporal anterior, masseter, ECOM, trapézio superior, escaleno
e esplénio do pescoco. Os sitios musculares avaliados seguiram uma sequéncia
aleatoria sorteada previamente a entrada do voluntario a sala de avaliacdo. O valor
final do LDP para cada local foi calculado com base na média de 2 repeticbes, de
ambos os lados. Adicionalmente, cada medida foi realizada com intervalos de 30

segundos entre cada musculo avaliado.
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3.7 INTERVENCOES

Este estudo contou com dois grupos de tratamento ativo e um grupo placebo.
O protocolo de tratamento utilizado pelo grupo um do presente estudo foi baseado no
protocolo proposto por Falla et al (2013),(Falla, Lindstrom et al. 2013) o qual consiste
em exercicios especificos de controle motor e fortalecimento dos musculos flexores e
extensores do pesco¢co. Enquanto o segundo grupo recebeu um protocolo de
tratamento com terapia manual baseado na literatura prévia.(Medlicott and Harris
2006, Armijo-Olivo, Pitance et al. 2016, Laimi, Makila et al. 2018)

Todas as participantes receberam instrucbes e orientacbes de um
fisioterapeuta referente ao tratamento ao qual as mesmas foram randomizadas,
durante trinta minutos, uma vez na semana, no Laboratério de Aprendizado e Controle
Motor (LACOM), localizado Departamento de Fisioterapia, da Universidade Federal

de Pernambuco.

3.7.1 Grupo treinamento cervical

As participantes do grupo de treinamento cervical realizaram um programa de
8 semanas de exercicios especificos e progressivos para os musculos flexores e
extensores cervicais. (Jull, Falla et al. 2009, Falla, Lindstrom et al. 2013) As pacientes
receberam instrucdes individuais e supervisdo por um fisioterapeuta durante 30
minutos, 1 vez por semana por um periodo de 8 semanas. Durante esse tempo o
fisioterapeuta verificou como a paciente estava realizando os exercicios ensinados na
semana anterior e progrediu a paciente quando apropriado. O programa de exercicio

consistiu em duas fases:
Fase 1.

A primeira fase teve duracdo de 6 semanas. O principal exercicio realizado
nesse periodo foi o de flexdo cranial, que foi realizado com a voluntaria posicionada
em uma posic¢ao supina relaxada. Este exercicio engloba os musculos estabilizadores
profundos da cervical, longo da cabeca e longo do pescoco. (Falla, Lindstrom et al.
2013) As pacientes foram orientadas a realizar e manter posicdes, as quais foram

progressivamente evoluidas durante a execucdo do movimento de flexdo cranio-
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cervical. Durante a tarefa, as pacientes foram orientadas a partir do feedback de uma
unidade pressorica (Biofeedback Stabilizer Pressédo; Chattanooga, Hixson, TN, EUA),
colocado posteriormente a coluna cervical sob o osso occipital, com intuito de
monitorar a reducdo da lordose cervical, 0 que ocorre com a contracdo do musculo

longo do pescoco.

O treinamento iniciou com o aparelho inflado a uma pressao base de 20mmHg
e foi solicitado a participante que realizasse um movimento curto de flexdo de cabega
(movimento de concordancia: “sim”), e deveria manté-lo por 10 segundos com dez
repeticbes com intervalo de 10 segundos entre elas, sendo considerado essa
sequéncia como uma unica repeticdo que dura 190 segundos. A partir dai a paciente
deveria progredir o exercicio durante cinco estagios de 2 mmHg cada, atingindo a
pressao maxima de 30 mmHg. A participante deveria realizar as contracdes de forma
lenta e suave, ndo permitindo retracao ou elevacao da cabeca da maca, e evitando a

contracao simultanea de ECOM e escaleno (Figura 1).

Figura 1: treino de flex&o cranial com auxilio do instrumento de unidade pressorica e feedback visual

(instrumento Stabilizer)

Fonte: Do autor

Além disso, as pacientes realizaram os movimentos de extensao, flexdo e a
rotagcdo cranio-cervical numa posicdo ventral apoiados nos cotovelos, onde as
mesmas estavam posicionadas a 90° de flexdo, e deveriam manter a coluna cervical

numa posicdo neutra. O comando do exercicio dado a paciente é que a mesma
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realizasse os movimentos de “sim” e “ndo” com a cabeca. Este exercicio tem como

objetivo recrutar os musculos extensores profundos da coluna cervical.

Figura 2: treino dos musculos extensores profundos cervicais com apoio nos cotovelos.

Fonte: Do autor

Fase 2:

A segunda etapa do programa teve duracdo de 2 semanas e a participante
realizou um exercicio de fortalecimento da musculatura cervical utilizando o peso da
cabeca como a carga. As pacientes foram posicionadas em decubito dorsal e
orientadas a realizar a flexdo craniocervical seguida da flexdo cervical apenas para
levantar a cabeca da maca. Durante esta fase, as pacientes realizaram até 15
repeticdes com 3 segundos de duracgdo. Este exercicio tem o objetivo de fortalecer os

musculos flexores cervicais superficiais.
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Figura 3: treino dos musculos flexores superficiais cervicais.

Fonte: Do autor

Para o fortalecimento do grupo muscular extensor superficial, a paciente foi
posicionada em decubito ventral na posicdo de 4 apoios. As pacientes foram
orientadas a manter a regido craniocervical em uma posicao intermediaria, enquanto
elas realizavam o movimento de extensdo da coluna cervical inferior. Para os
exercicios de fortalecimento, todas as repeticdes foram mantidas durante um periodo

de 3 segundos sem descanso entre as repeticoes.

Figura 4: treino dos musculos extensores superficiais cervicais em quatro apoios.

Fonte: Do autor
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As pacientes foram solicitadas a praticar 0 seu respectivo programa em
domicilio, uma vez por dia durante as oito semanas. Os exercicios tinham em média
uma duracdo de 10-20 min/dia e foram realizados sem qualquer provocacéo da dor
no pescoco e/ou na ATM e musculos mastigatorios. Os pesquisadores ndo tinham
controle sobre a pressdao aplicada aos flexores profundos cervicais durante a
realizacdo do exercicio domiciliar, e por essa razdo a participante foi instruida a
realizar o treinamento da musculatura flexora cervical profunda com o auxilio de um
rolo de toalha posicionado na regido posterior da coluna cervical, a fim de proporcionar
um feedback sensorial e facilitar o controle dos angulos de movimento da flexao

cervical superior.

Assim, normalmente, as pacientes realizavam um exercicio para os musculos
flexores cranio-cervicais e um exercicio para 0s musculos extensores cranio-cervicais
na fase 1. Na fase 2, as pacientes foram orientadas a realizar um exercicio de
fortalecimento para o grupo muscular flexor superficial e profundo e um exercicio para
0 grupo muscular extensor cervical superficial e profundo. Embora todas as pacientes
tenham seguido o programa geral de exercicios, o nivel e o nimero de repeticbes de
cada exercicio foram adaptados individualmente para cada paciente, garantindo que
elas realizassem os exercicios livre de dor. No entanto, todas iniciavam com no
minimo 2 séries de 10 repeticdes. Foi solicitado que as pacientes se abstivessem de
qualquer outra forma de intervencao especifica para a DTM durante o periodo de
treinamento. As participantes foram familiarizadas previamente ao inicio do

treinamento com todos 0s exercicios.

3.7.2 Grupo fisioterapia convencional

O grupo fisioterapia convencional recebeu um tratamento previamente testado
na literatura e que apresentou melhora na dor e na funcdo dos pacientes com DTM.
(Medlicott and Harris 2006, Armijo-Olivo, Pitance et al. 2016, Laimi, Makila et al. 2018)
O tratamento envolveu exercicios domiciliares e terapia manual assistida. Durante o

atendimento fisioterapéutico as pacientes foram tratadas com as seguintes técnicas:

Mobilizagdo da coluna cervical: liberagdo miofascial dos musculos
trapézio superior, ECOM, escaleno anterior e subocciptais (10
minutos) (Figura 5);
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Mobilizacdo articular em pdéstero-anterior (PA central) grau | e Il de
Maitland, somente para alivio de dor, foram permitidos nessa fase a
mobilizacdo de até 4 segmentos, que se encontravam dolorosos no

momento do tratamento (3 x 10 movimentos);

Técnicas de alongamentos para os musculos cervicais, em inclinagao,

flexdo, flexdo com rotacéo e extensao (3 x 30 segundos) (Figura 6);

Foram recomendados os seguintes exercicios domiciliares:

Fonte: Do autor

Fonte: Do autor

Técnicas de relaxamento: automassagem com movimento circulares
nos mausculos cervicais e uso de bolsa quente por no minimo 20

minutos (Figura 7);

Auto alongamento dos musculos cervicais em inclinacéo, flexao, flexao
com rotacdo e extensdo (mesmo numero de repeticdes realizadas

durante a sessao de tratamento com o fisioterapeuta) (Figura 8);

Figura 5: Mobilizagcdo da musculatura cervical

Figura 6: Alongamento da musculatura cervical
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Figura 7: Automassagem nos musculos cervicais

Fonte: Do autor

Figura 8: Auto alongamento nos musculos cervicais

Fonte: Do autor

O tratamento do grupo fisioterapia foi administrado por um fisioterapeuta
clinicamente experiente e treinado no tratamento para a DTM e que ndo estava
envolvido no recrutamento das pacientes. Este grupo foi atendido uma vez por
semana durante o periodo de oito semanas. Cada sessao de tratamento teve duracao
de aproximadamente 30 min e foi adaptada individualmente as necessidades de cada

individuo.

3.7.3 Grupo placebo
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As pacientes do grupo controle receberam tratamento placebo com ultrassom
terapéutico — US (Quark®, Pro Seven 977), o qual se encontrava desligado durante o
atendimento, sem que a paciente tivesse conhecimento. Foram aplicados dois
minutos de ultrassom nos musculos masseter, ECOM, trapézio superior e esplénio,
bilateralmente, com intervalo de 1 minuto entre cada aplicacéo, totalizando um tempo
total de terapia de aproximadamente 25 minutos. As pacientes foram atendidas uma

vez por semana, durante 8 semanas.

3.8 CO-INTERVENCAO

As participantes foram solicitadas a se abster de outros tipos de tratamentos
para a dor orofacial durante esta fase de tratamento, incluindo medicagdo. Se a
paciente recebesse outro tratamento, a mesma era orientada a relatar ao
fisioterapeuta e entdo isto era registrado pelo pesquisador. Entretanto, neste estudo,
nenhuma paciente referiu que ela recebeu outro tipo de tratamento durante o periodo

de coleta.

3.9 SEGUIMENTO DO ESTUDO

Dois examinadores treinados, cegos para a alocag¢ao do grupo de tratamento,
realizaram todas as medi¢fes tantos dos desfechos primarios como secundarios do
estudo. As pacientes foram reavaliadas no decorrer do tratamento (62 semana de
intervencdo — avaliacdo parcial), imediatamente apds as oito semanas de tratamento
(avaliagéo final), 1 més (follow up de 1 més) e 3 meses apos o fim do tratamento
(follow up de 3 meses). O seguimento do estudo esta disposto na figura 9.

Figura 9: Organograma do seguimento estudo.
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3.10 ADERENCIA COM O TRATAMENTO

As participantes foram tratadas na clinica e foram motivadas a realizar
exercicios em domicilio (GTC) ou a seguir as recomendac¢des domiciliares (GTM). O
cumprimento do tratamento na clinica foi avaliado com base no registro do
comparecimento a cada sesséo de tratamento. Para monitorar o cumprimento dos
exercicios/recomendacdes em casa, as pacientes foram solicitadas a realizar os
exercicios/recomendacdes que haviam feito em casa antes do inicio de cada sessao,

para a entdo verificacdo de progressao dos exercicios pelo fisioterapeuta.
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3.11 EFEITOS ADVERSOS

Todos os possiveis efeitos adversos foram monitoradores e registrados de
acordo com o relato das pacientes.

3.12 ANALISE ESTATISTICA

3.12.1 Céalculo amostral

O célculo amostral foi realizado no programa Gpower, baseado em um estudo
piloto previamente realizado utilizando como base a melhora no nivel da dor orofacial
(medida com Escala Visual Analégica (EVA) — 0-10 cm) e de qualidade de vida
relacionada a saude bucal (medida com o Questionario de Qualidade de vida
relacionada a saude bucal — OHRQoL). Foram incluidas 30 pacientes distribuidas
igualmente nos trés grupos de tratamento. Baseado no tamanho de efeito (diferenca
meédia) de 2,6 (DP 0,83; ES = 1,4) entre os grupos ativos (GTC e GTM) quando
comparado ao grupo controle na EVA, e um tamanho de efeito (diferenca média) de
2,2 (DP 3,3; ES = 1.2) entre os grupos ativos (GTC e GTM) quando comparado ao
grupo controle na OHRQoL, com um a = 0,05 e B = 80%, 54 voluntarias seriam

necessarias no total, distribuidas igualmente em trés grupos de 18 voluntarias.

A andlise estatistica esta descrita com suas respectivas variaveis para cada

estudo especificadamente:

3.12.2 Andlise estatistica - Artigo 2: “Oral health quality of life is associated to

jaw function and depression in patients with jaw pain.”

O teste de normalidade Shapiro-Wilk foi realizado para verificar a distribuicao
dos dados com auxilio de um histograma, confirmando que os dados apresentaram
distribuicdo normal. As variaveis de estudo como idade, tempo da doenca, indice de

massa corporal (IMC), dor orofacial, sintomas de depressao, amplitude de movimento
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da mandibula (ROM), e funcdo da mandibula foram descritos pela média e desvio
padrao (DP).

A fim de determinar quais fatores influenciam significativamente a qualidade de
vida das pessoas com DTM (objetivo 1), foi realizada uma anélise em duas etapas.
Inicialmente, foi feita uma regressao linear simples para analisar a relacdo entre a
variavel dependente (OHRQoL - baseada no questionario OHIP-14) com cada uma
das variaveis independentes (idade, tempo da doenca, IMC, dor orofacial, sintomas
de depresséo, amplitude de movimento mandibular e fun¢gdo mandibular). Variaveis
significativas com p<0.20 na analise univariada foram adicionadas a um modelo de
regressao linear multipla. Este valor de “p” foi sugerido previamente por alguns
estudos como um critério conservador para envolver todas as variaveis potenciais que
poderiam ser significativas em um modelo de regressdo mdltipla. Niveis alfa mais

tradicionais podem falhar na identificacdo de variaveis que poderiam ser importantes.

As variaveis foram inseridas no modelo multivariado de forma hierarquica, com
base no valor do R quadrado (R?). O primeiro modelo nas analises multivariadas
consistia em todas as variaveis com um valor R? significativo em p<0,20 e o modelo

multivariado final incluia todas as variaveis que eram significativas em p<0,05.

Para verificar qual a combinacéo de variaveis que melhor diferencia entre boa
e ruim qualidade de vida relacionada a saude bucal (OHRQoL) (objetivo 2), a amostra
foi dividida em dois grupos (variavel dicotdmica) com base na pontuacdo OHIP-14:
boa OHRQoL (pontuacdo OHIP-14 < 17 pontos) e ruim OHRQoL (pontuacdo OHIP-
14 < 17 pontos), com um tamanho de amostra igual de 27 pacientes por cada grupo.
Estes valores foram escolhidos com base na mediana da amostra, uma vez que nao
ha cortes estabelecidos para determinar o nivel de deficiéncia na OHRQoL com base
nos escores deste questionario e muitas vezes os autores escolheram certos pontos
de corte para determinar a alteracdo da OHRQoL arbitrariamente. Depois disso, foi
realizada uma regressao logistica simples para verificar a associacao entre OHRQoL
(variavel dicotdbmica) boa/ruim e cada uma das variaveis independentes (idade, tempo
da doenca, IMC, dor orofacial, sintomas de depressédo, ADM e fungdo mandibular).
Variaveis significativas na andlise univariada com p<0,2 foram adicionadas a um
modelo de regressao logistica multipla. O modelo de regresséo logistica multipla final
incluiu todas as variaveis que eram significativas em p<0,05. Os resultados foram

analisados com base na Odds Ratio (OR) seguindo os critérios: OR = 1, o evento &
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provavelmente o mesmo nos dois grupos; OR > 1, o evento € mais provavel no grupo
de casos (OHRQoL ruim); e OR < 1, o evento € menos provavel no grupo de casos
(OHRQoL ruim).

Apés a entrada das varidveis no modelo de regresséo logistica multipla, foi
realizada uma analise da curva caracteristica do operador receptor (ROC) para
determinar qual modelo, incluindo diferentes combinacdes de variaveis, poderia
prever entre boa ou ruim OHRQoL. A &rea sob a curva (AUC) foi usada para
determinar o melhor modelo e combinacao de variaveis, usando os seguintes critérios
de interpretacdo: excelente discriminagcédo (AUC = 0,90-1,0); boa discriminacdo (AUC
=0,80-0,89); discriminacéo justa (AUC = 0,70-0,79); discrimina¢éo (AUC = 0,60-0,69);
e nenhuma melhor discriminagéo do que o acaso (AUC < 0,50).

Para determinar o corte dos fatores para prever a boa/ruim OHRQoL (objetivo
3), dois avaliadores independentes escolheram o corte selecionado para cada fator,
de forma que tanto a sensibilidade quanto a especificidade pudessem ser
maximizadas (ou seja, valores altos); e assim, ambos os valores deveriam ser
semelhantes. Além disso, o recorte escolhido deve também maximizar a porcentagem
de pacientes corretamente classificados. De acordo com Cook et al., sdo buscados
indices de probabilidade positiva (positive likelihood ratios (LR)) mais altos e valores
negativos mais baixos para maximizar a discriminacdo. Valores superiores a 2 para
LR positiva e inferiores a 0,5 para LR negativa sdo recomendados pela literatura. Um
terceiro avaliador foi consultado quando houve desacordo entre os outros avaliadores

principais, a fim de fornecer uma deciséo final sobre o melhor valor de corte.

Todas as variaveis que foram incluidas nas analises foram previamente
testadas para possiveis violagcdes de linearidade e multicolinearidade. As estimativas
séo apresentadas com intervalos de confiangca de 95% (1C95%). A estimativa foi
estabelecida em 0,05. Todas as analises foram feitas no software SPSS, versao 20.0

e software STATA v.14, guiadas por um especialista em estatistica.

3.12.3 Analise estatistica — Estudo 3 (artigos 3 e 4): “Effectiveness of an 8-week
neck exercise training on pain, jaw function and oral health-related quality of life

in patients with jaw chronic pain: a randomized controlled trial.”
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Para testar a distribuicdo de dados, foram aplicados os histogramas e o teste
Kolmogorov-Smirnov. Os resultados primarios e secundarios foram normalmente

distribuidos e foram descritos em termos de suas médias e desvios padrao (SD).

Para caracterizar a amostra, os dados demograficos e clinicos (idade, indice
de massa corporal (IMC), dor orofacial e intensidade da cefaleia) foram comparados
entre os grupos usando um teste ANOVA e um teste post-hoc de Bonferroni. Para
analisar variaveis dicotbmicas (presenca de dor na ATM, dificuldade de alimentacéo

e presenca de cefaleia) foi usado o teste Qui-quadrado (X?).

Para determinar se havia uma diferenca entre grupos ao longo do tempo na
intensidade da dor (resultado primario) e na funcdo da mandibula, ADM mandibular,
OHRQoL, indice de incapacidade cervical (NDI), ADM cervical superior e global,
CCFT e cinesiofobia (resultados secundarios) foi realizada uma ANOVA mista com
medidas repetidas. O fator interno foi o tempo (avaliacao inicial, final (imediatamente
apos o término do tratamento), um més de follow-up (quatro semanas apos o término
do tratamento), e trés meses de follow-up (12 semanas apds o término do tratamento),
indicando a diferenca no mesmo grupo ao longo do tempo, e o fator intermediario foi
o tratamento (GTC, GTM, GP), indicando as diferencas entre os grupos ao longo do
tempo. O pds-teste de Bonferroni foi aplicado apdés a ANOVA mista para verificar onde

as diferencas ocorreram.

Todos os resultados foram realizados com base na anélise de intengéo de tratar
(ITT). Neste caso, todos 0s sujeitos foram analisados de acordo com o0 grupo em que
foram alocados (randomizados), incluindo todas as perdas. Para imputar os dados
ausentes das variaveis continuas, utilizamos uma imputacdo multipla baseada em
modelos plausiveis de dados, obtidos de uma distribuicdo projetada especificamente
para cada ponto de dados ausente. O método de imputacdo multipla selecionado leva
um conjunto de preditores e retorna uma Unica imputacao para cada entrada em falta
na coluna incompleta. De modo que para imputar cada dado ausente, consulta-se
todos os outros dados da planilha. Para isso foi utilizado o Pacote “MICE” do software
R. Para determinar os tamanhos dos efeitos (ES) entre os grupos, o indice d de Cohen
foi calculado para todos os resultados e interpretado de acordo com as diretrizes de
Cohen: ES maior que 0,8: ES grande; ES maior que 0,5: ES moderado, e ES menor

que 0,2: ES pequeno. Todas as analises de dados foram realizadas no software R.
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4 RESULTADOS

Os métodos e resultados da presente tese estdo apresentados em formato de
artigos cientificos, os quais foram produzidos durante o periodo do doutorado. A
referida tese produziu quatro artigos diretamente relacionados ao projeto de
doutorado, sendo uma revisao sistematica, um artigo original transversal e dois artigos
originais do tipo ensaio clinico controlado randomizado. Os titulos dos artigos e suas
respectivas informagdes de submissao/ publicacao estédo descritos abaixo (itens 4.1 a
4.4).

4.1 ARTIGO 1: CERVICAL MUSCULOSKELETAL DISORDERS IN PATIENTS WITH
TEMPOROMANDIBULAR DYSFUNCTION: A SYSTEMATIC REVIEW AND META-
ANALYSIS. (APENDICE A)

O referido artigo encontra-se publicado no Journal of Bodywork & Movement
Therapies [2020, 24(4):84-101, DOI: 10.1016/}.jomt.2020.05.001]. CiteScore: 2.0;
Highest percentile: 77%; Fator de impacto: 1.12; Qualis CAPES: A2.

4.2 ARTIGO 2: ORAL HEALTH QUALITY OF LIFE IS ASSOCIATED TO JAW
FUNCTION AND DEPRESSION IN PATIENTS WITH JAW PAIN. (APENDICE B)

O referido artigo encontra-se publicado na revista CRANIO: The Journal of
Craniomandibular & Sleep Practice; Practice [2021, 21:1-11 (online ahead of print) doi:
10.1080/08869634.2021.1885893] CiteScore: 1.5; Highest percentile: 44%; Fator de
impacto: 1.173; Qualis CAPES: B1.

4.3 ARTIGO 3: EFFECTIVENESS OF AN 8-WEEK NECK EXERCISE TRAINING ON
PAIN, JAW FUNCTION AND ORAL HEALTH-RELATED QUALITY OF LIFE IN
PATIENTS WITH JAW CHRONIC PAIN: A RANDOMIZED CONTROLLED TRIAL.
(APENDICE C)
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O referido artigo encontra-se submetido na revista Clinical Rehabilitation
Journal; CiteScore: 4.4; Highest percentile: 92%; Fator de impacto: 2.599; Qualis
CAPES: Al.

4.4 ARTIGO 4: EFFECTIVENESS OF AN 8-WEEK NECK EXERCISE TRAINING ON
NECK DISABILITY AND FUNCTION OF PATIENTS WITH JAW CHRONIC PAIN: A
RANDOMIZED CONTROLLED TRIAL. (APENDICE D)

O referido artigo encontra-se em fase de escrita para ser submetido na revista
Brazilian Journal of Physical Therapy; CiteScore: 3.6; Highest percentile: 86%; Fator
de Impacto: 2.1; Qualis CAPES: Al.
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5 CONCLUSAO

Considerando as quatros producdes relacionadas diretamente ao projeto de
doutorado, quatro diferentes conclusdes podem ser sumarizadas de acordo com cada
tipo de estudo.

De acordo com a revisdo sistematica e meta-analise foi possivel verificar que
ha evidéncias moderadas a fortes de que individuos com DTM apresentam uma
reducdo na resisténcia dos musculos extensores cervicais, pior incapacidade auto
relatada do pescoco e hipomobilidade cervical global e superior, mas nao
apresentaram alteracdes na postura craniocervical em relacdo aos controles sem
DTM. A qualidade metodoldgica dos estudos que avaliaram as disfuncdes cervicais

em individuos com DTM variou de moderada a excelente.

Baseados nos resultados do estudo transversal que avaliou os fatores que
influenciam a qualidade de vida relacionada a saude bucal de pacientes com dor
miofascial mastigatéria, foi possivel observar que os sintomas de depressao e o nivel
da funcdo mandibular foram os fatores mais importantes que influenciaram a
qualidade de vida relacionada a saude bucal. Este estudo indica que pacientes com
pior funcdo mandibular e depressédo tém pontuacdo mais alta no questionario OHIP-
14, indicando pior qualidade de vida relacionada a saude bucal. Diante disso, 0s
clinicos que tratam pacientes com DTM devem observar tanto o dominio fisico quanto
0 psicologico para controlar a dor orofacial e assim melhorar a qualidade de vida
relacionada a saude bucal desses pacientes.

Ainda, os resultados do ensaio clinico demonstraram que 0s exercicios de
controle motor cervicais foram efetivos para melhorar a intensidade da dor, a funcdo
mandibular e a qualidade de vida relacionada a saude bucal, mas ndo a ADM
mandibular nas mulheres com dor miofascial mastigatoria. Ja que, 0S exercicios
especificos cervicais foram significativamente melhores que o tratamento placebo
para melhorar a dor, a funcdo mandibular e a qualidade de vida relacionada a saude
bucal, e significativamente melhores que a terapia manual nos muasculos cervicais

para melhorar a qualidade de vida relacionada a saude bucal.

Ainda em relagdo aos desfechos cervicais avaliados pelo presente ensaio
clinico, os exercicios de controle motor cervicais foram também efetivos para melhorar

a incapacidade cervical, a mobilidade cervical superior e o controle motor dos



60

musculos cervicais, mas ndo a ADM global do pescoco e a cinesiofobia das mulheres
com DTM. Enquanto o tratamento de terapia manual somente apresentou melhores
resultados na avaliagdo da ADM cervical em comparacao com o tratamento placebo.
Esses resultados fornecem evidéncias promissoras do uso de exercicios de controle

motor do pescoco em pacientes com dor miofascial mastigatoria.

Ainda é importante ressaltar que de acordo com a literatura prévia, este € o
primeiro estudo que testou um protocolo especifico de exercicio de controle motor
cervical isolado em um grupo de pacientes com DTM mista ou dor miofascial
mastigatoria. Este estudo mostrou que exercicios dirigidos ao pescoc¢o (que requerem
baixa supervisdo terapéutica) podem ser Uteis no manejo de pacientes com dor
orofacial crénica. Este estudo optou por aplicar o protocolo de exercicios de controle
motor de forma isolada, para esclarecer a efetividade deste tipo especifico de
tratamento e para garantir a validade interna do estudo. Este estudo seguiu o0s
padrées metodoldgicos descritos para ensaios clinicos, utilizando um bom processo
de aleatorizacdo e ocultacdo de alocacdo. Embora a terapeuta ndo pudesse ser
mascarada (devido a natureza das terapias), ela foi mascarada para as medidas de
desfecho. Além disso, as pacientes estavam blindadas para as hipéteses do estudo,
diminuindo a possibilidade de vieses de desempenho. Os avaliadores foram
mascarados para o grupo de alocacédo, o que evitou os vieses de deteccdo. As co-
intervencgbes foram controladas a fim de evitar o viés de contaminacdo. Além disso,
foi utilizada a andlise por intengdo de tratar com imputacdo multipla de dados faltantes,

0 que aumenta a confian¢a nos resultados encontrados.
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d by individuals with

1. Introduction

arvund the 5-7% of these population, and it is more prevalent
among young adults with 20-40 years old{Armijo-Olivo «t al

Temporamand (bular disorders (TMD) s defined as a group of
musculoskeletal conditions affecting the temporomandbular joint
[TM]). masticatory muscles and all others associated cranio-cervical
structures{ Ducham, 2008; Greene. 2010) Among the orofacial pain
conditions, the TMD are the most prevalent condition reaching
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2016: Patn, 2019 Also, TMD are commonly associated with other
symptoms affecting the head and peck region, as headache. oto-
logic disturbances, cervical spine dysfunction and postural head
and peck misalignment! Aranijo-Olva o1 ab. 2016),

Individuals with TMD ofteén present disorders an neck region, as
neck pain, neck joint tenderness, restiict global and uppes neck
range of motion (ROM), and presence of sensitive points, Also, they
show alterations on muscle function and behaviour (Armio-Olive
ot al. 202, determined by loss of neck motor control and worse
endurance of deep and superficial meck muscles. Thus. altered
newromuscular control of the cervical spine could contribute to the
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Irritation of structures sensitive to neck pain and contribute tojor
perpetuate pain in the cervical and orofacial regions (Armio Olivo
ecal, 2012).

These relation between cervical and orofacial disorders are due
to anatomical proximity (Eriksson et al, 2000; Zafar et &, 2000)
neuronal interconnections and convergence entries between the
cervical and trigeminal areas i the tngeminocervical nuclews Ar-
endt-Nielsen and Svensson, 2001; da Costa et al. 2015; Mellick
and Mellick 2003; Mellick. 2005), This relationship is maintained
through possible reflex connections between the nociceptors and
mechanoreceptors of the ™) and the cervical muscles system.
These may be involved in the pathophysiological mechanisms
responsible for sensocimotor disorders in the cervical region found
in individuals with TMD,

Despite the vast evidence of anatomical andd physiological cor-
relation between temporomandibular and cervical disorders, there
is no consensus about how these conditions are really associared
with TMD. That is, there is still a lack of evidence about the force,
endurance and motor control of the flexor and extensor neck
muscles; cranio-cervical posture; upper and global neck mobility;
and self-reported neck disability, in individuals with TMD, Clini-
cally, this knowledge it will be helpful to guide the clinician to make
evaluation and treatment decisions{ Fougeront and Fleiter, 2018),

Based on the previous cross-sectional studies the hypothesis of
this systematic réview is that individuais with TMD present warse
neck musculoskeletal disorders when compared 1o individuals
without TMD, So. the objective of the present systematic review
and meta-analysis was to verify which are the neck musculoskel-
etal disorders presented by individuals with TMD.

2. Methods

The present study was registered in the platform PROSPERO by
the number: CRD42018103918. And followed the criteria describe
above:

2.1. Criteria for inchusion of studies

211 Type of studies
Colort, case-control, and cross-sectional studies were included.
There was no linguistic or temporal restriction.

212 Participants

Studies that included individuals with myogenic or mixed TMD
diagnased by the Research Diagnostic Criteria  (RDC/TMD)
(Schiffonan et al, 2014), with a history of pain for at least & months,
both sexes, with age between 18 and 55 years old, and paired free-
TMD participants. There were excluded studies in which the sam-
ples contained participants with primary andfor secondary head-
ache, except when headache was diagnosed as due to TMD,

213, Outcomes

The outcomes considered in the present study were the
musculoskeletal disorders: force, end ¢ and motor control of
neck muscles; cranio-cervical neck posture; global and upper
(C1-C2 vertebral segment) cervical range of motion; and self-
reported neck disability.

2.1.31, Muscular Jorce and enduramoe

21311 Maximal isometric force test of cervical flexors, The
participant should have undergone a test with the use of a load cell
with visual feedback, where the individual was in the supine po-
sition. The result of the present test was described in mean and
standard deviation (SD), and to indicate a clinically significant dif-
ference between the groups, the minimum important difference

(MID) was 7.5 N between the means, calculated with an effect size
of 0.5(Armiy-Olivo et al, 2011¢),

21312 Endurance rest of cervical flexors. The study should
have used the same test protocol described above, but with the
contraction time measurement maintained at different strength
levels (25%, 50% and 75% of the maximum voluntary contraction
(MVC) force ). The result was presented in mean and SD, to indicate
a clinscally significant difference between the groups, the MID
should be 594 s, calculated with an effect size of 0.5{Armvjo-Olivo
et al., 2001c)

2.1.31.3 Endurance rest of cervicol extensors. The study should
have used the same test protocol described above, but with the
individual positioned in the prone position, the patient should
maintain the cervical extensson position for as long as he could,
measured in seconds. The result was presented in mean and SD, to
indicate a clinically significant difference between the groups, the
MID should be 204 5, calculated with an effect size of 0,5{A 0.
Olivo et al, 2012),

21314 Cervical muscle motor contol. It was  evaluated
through the cranto-cervical flexion test (CCFT), which evaluated the
level of test range (which is variable from 22 to 30 mmHg) and the
electromyographic (EMG) activity of the cervical superficial
musculature. The result for a good test performance should be at
least 26 mmHg, and to indicate a clinically significant difference
between the groups for EMG activity, the MID should range from
4.6 10 12% of the MVC, calculated with an effect size of 0.5 (A jo-
Olwo et al, 2011¢),

2132 Cranio-cervical posture evaluarion. We included studies
that used in their methodology the evaluation of the angles: eye-
tragus-horizontal:  tragus-C7-horizontal:  pognion-tragus-C7!
Tragus-C7-shoulder; odontoid-base-occipital; odontoid process-
C3/C4; atlas plane angle: craniovertebral angle (flexion fextension
of the head to neck), cranio-cervical postural line (position of
anteriorization of the head); atlas-occipital distance, evaluated by
imaging or radiography software. Data were presented as mean and
SD of the values in degrees. To indicate a clinically significant dif-
ference between the groups, the MID should be 2.7°, calculated
with an effect size of 0.5(Armijo-Olivo et al. 2011a; Arrwjo-Olivo
et al, 2011c; de Fanas Neto et al, 2000; Faulin et al, 2015; Rakesh
et al, 20014; Weber et al., 2012)

2.1.3.3. Cervical range of motion (ROM) evaluation

2.133.L Global cervical ROM. The study should have used the
cervical specific gonsometer (CROME), and perform flexion, exten-
ston, lelt and right lateral Bexion, left and right rotation movements.
The data were presented in mean and SD. the MID varies between 6
and 14° in healthy volunteers (von Pickartz et al 2016}

2.1.3.3.2. Upper cervical ROM (CO-C2). The study should have
usexdd the flexion rotation test (FRT) with the CROM® coupled to the

Participant’s head, the results were presented in degrees, and
values equal or less than 32° were considered upper cervical
hypomobility (FRT positive), (Grondin et al. 2015),

2.1.34. Neck disebility evaluation. The studies that applied the
questionnaire Neck Disability Index was included. This question-
naire &5 a self-reported questionnaire related to pain and neck
disability. The score is 0-4 = no disability; 5-14 = mikd:
15-42 - moderate; 25-34 -~ severe; <34 -~ complete dis-
abilityCook et al,, 20006),

2.14. Research methods for the studies identification

2.14.1 Search stmtegy. The searches were conducted in June 2018
and updated on March 2020, by a trained personal in the following
databases: Medline/PubMed. Cinahl, Web of Saence, Cochrane,
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systemd Atkins o1 al, 2004), For the GRADE system, the quality of

subjects’ headings and keywords for both concepts: temp
mandibular disorder and cervical disorders, through the de-
scriptors of the Medical Subject Headings (MeSH) and the
Descriptors in Health Sciences { DeCS) for all databases. The Boolean
operators "AND” or "OR” were used to cross the descriptors,
defining the search strategy. The detatled search strategy is avail-
able in Table 1. The search was limited to cross-sectional studies,
and animal studies, clinical trials and abstracts were removed.
There was no tme or language restriction. The reviewers had
ability to read in Portuguese, English. and Spanish, When other
languages were found, people with language skills were invited to
help with the translation of the articles.

2.15. Data coltecrion and analysis

2151 Dara screeming Two independent reviewers (AISOS and
JKOF) participated in the data screening. Initially, articles were
identified through the title and abstract based on the inclusion and
exclusion criteria. If the article filled up the inclusion and exciusion
criteria or if the information was unclear, the full text was obtained.
And then, after the full text evaluation the artickes were included in
this systematic review. The agreement consensus was done and in
the case of disagreements, the opinion of a third reviewer (DAO)
was requested. The selection stages of the articles of this systematic
review and meta-analyses are shown in the flowchart based on the
Preferved Reporting items for Systemanic Reviews and Meta-Anafyses
— PRISMA (hetp://www.prisma-statementong )

2.152. Data extroction, The data were extracted and organized into
the Excel file by one independent review, and a second reviewer
check all data extracted. The following data were extracted; article
Informatson (Le. year of publication, language, country, others);
study information (e, objectives, design, diagnosis. others); out-
comes and tools characteristics (description of the instruments used
by the articles to evaluate the patients, specially regard s to how they
were measured L When the quantitative data were presented, it was
extracting the mean, standard deviation, and 95% confidence in-
terval. When the data were continuous, effects sized were presented
as means differences or standardized, As described above in the case
of disagreement, the opinion of a third reviewer was requested.
When the data from the article was not well provided., the authors

evidence was graded in four levels: high. moderate, low or very low.
The quality of evidence could be determined based on five factors:
design, risk of bias, inconsistency, indirectness and imprecision

In both evaluations, all discrepancies were resolved by a
consensus between the reviewers, and when it was need. a third
reviewer was invited to participate.

2154, Strategy for data synthesis. The data were also analyzed
quantitatively in 3 meta-analysis and presented in a forest plot
charl. The results were analyzed based on the outcome, they were
divided into flexor cervical muscular foece and endurance, extensor
cervical muscular force and endurance, alteration in the contrac-
tion pattern of deep and superficial neck muscles, cranso-cervical
pasture, global cervical range of motion, upper cervical range of
motion by flexion rotation test, and neck disability index. The
measure of effect used was the mean difference (MD), since the
results were continuous vanables, The effect model used was the
Fixed Effect model, and the statistical method applied was that of
inverse variance, The statistical program used for data analysis and
graphing was the Review Manager (RevMan Computer program,
version 5.3 The heterogeneity was analyzed by the mean values of
the inconsistency test {1°), that the values ranging from 0% to 100%,
the cut-off values are: >25%; low heterogeneity: and <75% high
heterogencity. The publication nisk of bias was analyzed with the
funnel plot graph. The presence of asymmetry in the graph indicate
the possible risk of bias{Callin, 2017).

3. Results

A toral of 4424 articles were evaluated, but only 38 were
included for full reading. as described on flowchart (Fig. 1), Of these,
21 were included in the synthesis, with a methodological quality
that ranged from poor (Khaled Rezaie. 2017) to excellent (Armio
Olivo et al. 2010¢; Ferreira et al, 2019) on the NOS Scale, deter-
mining moderate and excellent evidence for the outcomes by
GRADE. A total of 2180 partiapants were evaluated, with 1577
participants with TMD and 603 free-TMD. In addition, 16 studies
were included in the quantitative analysis by the meta-analysis.

were contacted 10 provide more detailed information

2.15.3. Risk of bias (quality assessment). The quality assessment
(risk of bias) were assessed by Newcastle-Ottawa Quality Assess-
ment Scale (NOS), For the NOS system, each component can receive
from one to two points, dready previously established. The final
result can be classified on poor { <4 points ); moderate (4--6 points);
excellent (7-10 poims J{GA Wells, 2014; Scang, 2010}

Overall evidence guality was performed by Grading of Recom-

3l 0 eval

311 Musele strength amd endurance

Five articles evaluated the strength and endurance of cervical
flexor and extensor muscles. with a methodological guality ranging
from muederate (Creenbam et al, 2007) (Greenbaum et al, 2017} to
excellent({ Armijo-Olive et al,, 20104, 20100, 2012) by NOS.(Table 2).
A total of 226 free-TMD were evaluated; 221 participants with
myogenic TMD and 216 with mixed TMD (Tabie 31

It was venfied that individuals with myogenic or mixed TMD

mendations, Assessment, Development and Evaluation (GRADE) presented lower endurance of neck extensor muscles when
Tabde 1
Strategles for sedrchiog
MEDLINE/Pubmed ScopusiCinatil/Wes of - #1 (Temp dibulas Joing desseders OR nditwilar joion yodrome) AND {Neck) AND [mwscle
scleoce latigae)
*2(Temp ndibular juim desorders OR temp dibrukar yorm dysfune tion synd 1 AND {Neck} AND {omescle
rength)
#3 (Temy dibrular jolit descrders OR temngp ditrdar joure dysfuncean syndrome ) AND [Neck] AND {euscle
contraction)
#4 (Tempol joint s OR Joun dysfunction syndrome ) AND {Neck) AND (meck pain}
25 (Temp dibular joint < OR dibular Joioe dysfuncrion syndrome) AND |Neck] AND
[{ hoskeletal aboormalities)
6T ditwiar joint disorders OR temp dibular joint dysfunction syndrome | AND (Neck ) AND [t sange of
maotion |
#7 (Temp dibulas Joint d s OR ditwiar joine yod 1 AND {Neck} AND | posture |
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— Records identified through
database searching
(n=4424)
Pubdied {n = 910)
Wed ot Lwcaw:;)m
soence (n =
Scopus (n = 743) Additional records identified
Cochyana (n = 71) through other sources
Lincs (n = 40) {n=0}
—_—
— l A
Records after duplicates removed
{n = 2088)
Records excluded (n = 1398}
< Clinkcal trigl
by title - 'ﬂe\:'m [ systematic
— and abstract - Experimental studies
{n = 1436) - NotTMD patients
) « Not  neck  disorders
evalustion
Full-text articles assessed
"'["_“;;"' Full-text articles excluded (=17
" - Did not use the RDC/TMD
- TMD assocated with
e other comorbidities
- Studies Incuded in
(n=21)
Studies included in meta-
S analysis
(n=16)

Fig. L. Fowedart of the selection stages of the fied artiches acoording (o ihe Prefercod Reporting Dems for Systemaci Reviews snd Meta-Analyes (PRISMA L

Table 2

Churaceesizanon of the amales inchaded in the samgle (0~ 211
Vanables Number of articles (1)
Publication year
before 2010 o
0102015 11(525%)
20152020 104765
Evakaation 1ok
Flexoe covvacal erusoular furce and endss arcy 0™
Excensor cervical muscular force and enduraoce 2(51%)
Altesation in the contraction pattem of deep and superfical cervical muscuature ai0ax)
Cranio-cervical Posture 6154%)
okl cervical range of motkon 5{125%)
Flexion Rotation Test 5{123%)
Neck disability isdex 140359%)

compared to free-TMD, with & mean difference of - 19466 (95% graph (Fig. 2 (A)). When the neck flexor muscle endurance test was
Cl: —21244; -176.88) seconds {lable 4; Hg 2 (AlL There is no performed, with 25% CVM, this difference only remained in relation
publication risk of bias related to these results by the funnel plot to individuals with mixed TMD. Where they presented - 7.5 (95%
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Cl: —124: - 2.7) seconds of resistance compared to free-TMD and
presented a clinically relevant difference in relation to individuals
with myogensc TMD [ - 7.1 (95%CT: - 11.8; -2.4) secands) (Table 1)

A single study found that individuals with TMD also presented
lower strength of the cervical flexor muscles, however these data
were not clinically relevant. Individuals with mixed ™D had a
mean difference of -3 (95501 - 10;-1.4) Newtons compared to
free-TMD (ES - 0.3, MID - 9.5), while thase with myogenic TMD
presented 4.5 (95% C1: - 9.9; - 2.4) Newrons when compared to
free-TMD (ES « 03; MID « 75) (Table 3). So, there is moderate
evidence that individuals with TMD present worse endurance and
strength of the neck fiexors and extensors muscles when compared
to individuals without TMD.

Four articles with methoedological quality varying from moder-
ate (Armigo-Olivo et al, 2011b) to excellent (Armygjo-Olivo et al.,
2001c; Ferrewa et al., 2019) by NOS evaluated 343 participants
with TMD and 155 free-TMD, regard to the neck mator control
wsing CCFT (Table 51 It was found that only participants with
maderate to severe TMD showed altered test response, however all
participants had 4 higher recruitment of the superficial neck
muscles during the test, indicating weakness of the deep neck
fiexor muscles (Table 4). So, there is moderate evidence that in-
dividuals with TMD present worst results on CCFT evaluation than
Indsviduals without TMD,

3.12. Posture evaluation

Six articles were included In the posture evaluation. They pre-
sented moderate (Faulin et al. 2015) to excellent (Armijo-Olive
et al, 2011¢) methodological quality by NOS (Table 2) Owerall,
403 participants wath TMD and 171 free-TMD, of both sexes, were
evaluated. Few studies showed differences between the individuals
with and without TMD, however, the majority of studies [Armijo-
Olivo et al. 20114, 2011 Faulin ¢t al, 2015; Weber et al. 2002)
did not present statistical or clinical significance differences
(Table 5) (see Table 6)

Only the High Cervical Angle (HCA), which identifies the angle
of head extension related to upper cervical spine, was included in
the quantitative analysis. The results showed that there is no
angular difference between individuals with TMD and free-TMD
(MD = —0.40 (95%C1: 2.59; 1.79). There is no significant publica-
tion risk of bias, since the funnel plot graph showed no asymmetry
(Fig. 2 (W)} So, there is moderate evidence that individulas with
TMD present similar posture when compared to individuals
without TMD.

3.1.3. Evaluation of the global and upper cervical mange of motion

Cervical ROM and FRT were evaluated by four articles (Ferreira
¢t al, 2019; Greenbaum ¢f al, 2017; Gronchin et ab, 2015; von
Plekartz et al. 2016} which included 193 individuals with TMD
and 98 free-TMD. The methodological quality varied from moderate
(Greenbaum et al. 2017) to excellent (Ferreira et al, 2019; von
Pickartz et al, 2016) by NOS (Tabie 2).

According to the meta-analysis, individuals with TMD have a
significant reduction in the right (DM ~ -8.59 [95%C1: - 10.43:-
6.75]) and left (DM ~ - 799 (95%C1: - 9.63; 6.35) FRT, and 90% of
individuals with TMD present a positive result in the FRT (Fig. 3;
Tanle 7). Whike for global ROM. it was found that individuals with
TMD had lower values of cervical flexion-extension (DM - -9.77
[955%C1: —14.91:-0.85]), cerwical lateral flexion (DM = - 676 [95%
Cl: - 1108;- 2,44]) and cervical rtation (DM - - 759 [95%
Cl: 1221 - 2.96] movements compared to individuals without
TMO (Fig 4}, Overall, there is moderate evidence that individuals
with TMD presents lower upper and global neck mobility when
compared to controls free-TMD (see Table §)
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314, Neck disability evaluation

Twelve artiches evaluated the neck disability. with methado-
logical quakity ranging from maderate [Armgo-Olive and Magee,
2007 Sulveira et al., 2014) 1o excellent (Armijo-Oiva et al., 20100,
2012; Ferretra et al, 2019; Gil-Martinez et al, 2016; Olivo et al,
2010) by NOS (Table 2). A total of 395 free-TMD, and 961 partici-
pants with TMD were evaluated. Some studies further classified the
type of TMD, and then 420 individuals were diagnosed with
myogenic TMD and 339 with mixed TMD (Table 7},

On average, 75% of the individuals with TMD presented self-
reported neck pain in relation to 15% of participants free-TMD.
Regarding the results found In the meta-analysis based on 11
studies, there is evidence that the level of neck disability in in-
dividuals with TMD is worse than the level of free-TMD, with a
mean difference of 7.91 (95%C1: 7.39; 8.43) points in the NDI(Fig. 51
Sa, there is a strong evidence that individuals with TMD present
more self-reported neck disability compared to individuals without
™D,

4. Discussion

With the quality of evidence mostly moderate to strong, the
major issues of the present systematic review and meta-analysis
were that the Individuals with TMD presented lower endurance
of neck extensor muscles, upper and global neck hypomobelity. and
worse level of self-reported neck disability, however do not show
cranjo-cervical postural differences in relation to individuals
without TMD, based an a moderate to excellent methodelogical
qualtty by NOS. There remain limited cross-sectional studies of high
quality that have investigated the muscle strength and endurance,
in the opposite to neck disability evalvation, that have a lot of
moderate and high-quality studies published

4.1. Muscle strength and endurance

There is moderate evidence that individuals with TMD have less
endurance of neck extensor muscles (Armijo-Olivo el al, 20103,
20100, 2012) when compared to free.TMD, which could indicate
that the nede extensor muscles in these patients may present a
different pattern of response to a sustained contraction, similas to a
larger fatigue In some muscle groupsiArmijo-Olivo et al, 2002)
Despite this. no associations were found between neck disability,
T™] disabality and dinical variables with the endurance test of the
flexor and extensor neck muscles. These data are clinical important

and useful, since the methodalogical quality of these studies was
excellent (Armijo-Olivo et al, 20104, 20100, 2012}, So, these results
are pragmatic based on the methodological process followed by the
stucies.

Regard to neck motor control, evaluated by the CCFT, It is mot
fully established whether there is difference when comparing in-
dividuals with mild TMD to participants free-TMD, May be this
difference is more apparent when the TMD is classified as moderate
or severe, However, individuals with TMD in tumn tend to have a
greater acuvation of the superficial neck flexor muscles during the
test, indicating the reduction activation of the deep lexor
muscles{Armijo-Olive et al. 2013 von Piekartz et al, 2016) It is
important to note that a meta-analysis of these data was not
possible due to the absence of the values reached in the studies
included in the systematic review. This could be related to a pub-
lication bias, since the omission of data may be related 1o values
considered nop-significant by the authors, Or due to the fack of
homogeneity between studies However, the included articles had a
moderate to excellent methodological quality in their design-
s(Armijo-Olivo et al, 2001h; Armijo-Oliva et al, 2012; von Plelarts
et al., 2016),

The neck motor control abnormalities are related to the fact that
pain has an essentially motor component. and it is expected that
people with pain usually develop abnormal mavement patterns,
since the muscle pain decreased the firing rates of active motor
units during isometric contractions and caused alterations associ-
ated with motor production. such as increased activity or late onset
in synergists and related antagonists(Armyo-Olivo and Magee,
2007; Farina et al,, 2004),

4.2. Posture evaluation

In some studies {Armijo-Ofive et al, 20014, 200 1¢; Faulin et al,
2015, Weber et al, 2012) postural alterations in indlviduals with
TMD were not observed in relation to participants free-TMD
(Durham, 2008; Faulin et al, 2015). However, these data are not
consensual. Two other articles (de Farias Neto et al. 2010: Rakesh
et al. 2014) with moderate methodological quality, found a
greater pasition of head extension by analysis of the eye-tragus-
horizontal angle in ixlividuals with TMD, in addition to a ten-
dency to flexion of the first cervical vertebra and a cervical spine
hyperlordosis (C2-C7). However. these differences were small and
were not considered clinically relevant. Also, the articles presented
different methodologies to evaluate the posture and some of them
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presented problems in the patients” selection. These data were
confirmed by the meta-analysis, which showed that there is no
difference between free-TMD participants and individuals with
TMD in the evaluation of the HCA angle via radsological analysis,
with maderate evidence, since the articles had problems with
publication bias and selection bias.
1t 15 important to note that subtle alterations in the cranio-
cervical posture {approximately 4°) may reflect the poor
muscular controd of the deep neck flexor muscles, when sustained
postures are evaluated in patients with pain in the upper gquartl-
lcs(Folla et al, 2007 ) Thus, a more functional assessment. such as a
went of p , could contribute to the under-
sunding of muscle lmp.urmm and to explain more sccurately the
sympromatology of individuals with TMD (Xraus, 2007) without
necessarily subjecting the patient to an analysis by equipment that
emits radiation.

endursnce is sigaficantly Isigher in
Dealthy comrols vs patients with

™D

4.3 Evaluation of the globel and upper cervical mnge of motion

The individuals with TMD present appraximately <8° in the FRT
when compared to free-TMD participants, with a prevatence of 90%
of positive FRT among them(Greenbaum ot al. 2017; Crondin et al.
2015}, However, the analysis by Funnel Flot showed a great
asymmetry demonstrating a possible publication risk of bias In this
data. Also, the studses that evaluated FRT were classified with a
moderate methodological quality, since some did not present &
sample size calculation. and problems wath comparability between
groups Greenbaum et al, 2017; Grondin ¢t al, 2015), But there was
moderate evidence according to the GRADE.

Inthe same way, all global physiological movements of the cervical
spine were reduced In individuals with TMD compared to free-TMD
participants. These data were derived from studies with moderate
methodological quality, especially because they present selection ancd
publication risk of bias and, therefore, do not present a strong evi-
dence. Spite of no correlation was found between TMD severity and
cervical spine mobility {Greenbauwm et al, 2017; von Plekartz et al
2016), in a study with excellent methodelogical quality, stated that
cervical disorders are more prevalent inind viduals with more severe
TMD levels, although individ uals with mild and moderate TMD report
more pain durmg the nedk

o TMIY 382.3 (4244) 5 p < Q001

4.4, Neck disabilty evaluation

uid;

The prevalence of self-reported neck pain was quite high among
individuals with TMD ranging from 75 to 878%, with a pain fre-
quency of appraximately 13 days per month, There is evidence that
individuals with TMD have worse self-reported neck disability than
healthy ones. with a mean difference of approximately 7.9 points on
NDI {Armajo-Otive et al, 20104; Armijo-Olivo et ol 2012; Arméjo-
Olivo et al, 2010b; Carvalbo et al, 2016; da Costa et al, 2015
Ferrera et al, 2019; Gil-Martinez et al., 2016; Silveira ¢t al, 2014),
with a strong evidence since all the studies that found these results
had a lower heterogeneity and they showed & methodologpcal
quality of moderate (Armijo-Olivo et al, 2011 b; Packer e al, 2014;
Silveiza et al,, 2014) to excellent{Armip-Olive et al,, 20105 Armijo-
Olivo et al, 2012; Armijo-Olvo et al., 20108; Carvalho et al, 20186,
da Costa et al,, 2015; Ferretra er al, 2019; Gii-Martinez et al. 2016!
Olivo et al, 2010; von Pickartz et al, 2016), The most common
failure verified in these studies was the absence of a sample size
calculation(Armijo-Olivo et al, 2011b; da Costa et al, 2015; Packer
et al, 2014} Also, neck disability level showed a strong correlation
with the disability of the TMJ (Olive et al., 2010). where the higher
the NDI score the greater the severity of TMD(von Piekara et al.
2006), The individual with a high TMD related disability increases
by around 19 points on the NDI score{Olivo et &l 2010),

and seck tange of motion
[flexton and exsension ).
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Table &
~Pentsire evatation of temp fiblar dyvh Pt
Austor Y ear Aim Sample Fests Onmoomes Condusion
Armiju et A Tow:mm)yu Myo TMD {m - 36); Postuse evaluation of head and with myogenic TMD
201 @fleroee evalization Hiealthy (n « 503 ke A DTV Mix X geesents défference with
methods of dinkal MUCTMD (1 - 48] Four anges were e asaed Healty: teaithy only for eyes-tragus-
relevance, aing the (degrees; Momagem MO = 157 (07, hoozontal angle bee bs not
crossection sl studies software: 370 NCR: DTV chmically relevant.
lke examyple - Eyedragus-berizontal (A) Myo X Healihy: Patiems with mixed TMO
- Trapen-C7-hodxoenal (B) MD « 25 (05 presents dilfesence with
- Pogomon-tragus-C7 {C) A7), NCR; healthy oaly for Pogonson.
- Tragn-C7-shondider (D) (B): DM Mis X trages-C7 angle C, also with ny
Healthy: mdevant clinical defesence
MD - L7 [ A0
Q51 NCR; DTM
Myn X Healthy:
MD =06 [-15
26) NCR;
©: DM Mu X
Healthy:
MO« 347 (00,
617 NCR DT™M
Myo X Heahby:
MO =~ 20 (D6
AlL NOK
0): DIM Mx X
Healthy: MO - -
49 (=10, 04)
NCR; DTM Myo X
Healthy:
MD - 1283
60, N
Weberet al. To study the freguency  TMD (o« 34 234 (34) years  Dvaluation of cranmcervical The cranscervical ba this study do noe bave any
amz of cervical spane old: posture {racdographic ) posture was ogul Aifferemce between patients
Sy (CCD) s Without TMD (n « 37); 238 - Craniovertebel atge’ Detween the groups  with TMD and healtty in
and sympioms in 13.4) years; flexionjexension of the head o TMD: cranio-cervical posture
subjects with and in retation to neck (CYAX - L Lantenior
withost TMD and o - Cramocervical postural fme: bead ;- §1° (49°)
assess the antenor head position (€LY - (VA
cramincervacal pustere [cramiocervical
eiuence on TMD and M) o 7.6)
D coexdstence .
- CPL (uwenot
head): 2 (5.17)
- VA
(cramocervical
anglex 1017 (8.7
Ardjo-Ofvo  To determune whether  Healthy (n ~ 50 A literal photagraph was takes  The anly angle tha Cranocerdcal poature
et patients with Myo TMD {n - 55); with the head in the self. mached statistical meured using the Eyes
20m myogesous or mined M TMD [ny - 49); balinced postion. sgnificance among Tragus-iorinontal angle wan
i Four angles were swawared 0 grougs was the Fve- satistically significantly
Gsordens (TMD) hat the photoagraphs (Ndmagem  Tragus-Hoizonal Alferent Detweett uoients with
Giferevt head and software) (F =308 P~ 0040 myopemous TMD when
weevical pustuee (1) Eye-Tragus-Hoetoontal. Myo TMD vs Healthy.  compured (o bealthy wilsocts,
theough 2) Trages-C7-Horontal: MD - 33 (952 (1 Bt wizhou cinically
angles commoaly used 13) Pogonion-Tragus 7. Q15 G4Y p ~ 0036 sgnificant.
m chrecal research (4) Tragus-7-Shoukder; This indicates & nwire extencher|
settings when guositaon of the lead in this
cospared 1o beakhy group of patenis,
1
Fanas Neto To compare the TMD (n ~ 122225 (4) years  To have 2 radiograph taken of Mem* = could be venifind thar
ctad cramocervical angles  old: 5 men; 7 women: the cervical spine. HEAL wdividuals with TMD had 2
2010 and distaoces between  Free-TMD (m ~ 11): 22(25) Measeements: - MM B290(728:  sewdency o present fexon of
tular years dd ;4 men. 7 wumen; Meawwemenss thiee amgles and - FOTM  ~ 8568 the ast cervical vertebra and
dysfunceion [TMD ) and wo distances of aniocervical  [T44) AT 20T T LAION
froe TMD subjects posture were measured: -« p- 0378 (hyperiordosts) of the cervical
< High cerwcal aegle (HCA) At plane angle (APA]L  spue (C2-C7)
{edonmtold - cramial base < DM <167 163))
ange); ~NoI ~ 214
- low cetvkal angle (LCA)  (V24)k
{odontoid angle - C3JC4Y - - 0028
« Atlas plane angle (APAY The anterior ranslipon
~ Anterior translation distance  dhstance (C2-C7 )
- - DTM ~ 287 {2.58);
cHDIM - 1982
{329y

- P 0D4S
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Table 6 (contmved |
AutorYear Aan Sample Tests Outcommes Conclusion
Fonins et al To exatne e TMO (n « 126} 75 women; Crassovestebral angle: N stanstac ally No positive correlation was
2015 passitie coerelation pupillary line 1 significant difte found Torwan! tead
between the ead 1t in the fontal plane;  wwre found in posture or beall tilt and 4
prevakence of anges.  d of TMD.
temporomandbalar
disorders (TMD) and
different head postures
I the frontal sed
saptial phanes wing
photegraphs
NRakeshet al,  To assess che smpact of  TMD [0 - 23): 3052 [787) To have a radiograph taken of  High cervical angle The present results suggest that
004 abovormal bead and years oid; 4 men and 14 women  the cervical spine. (HCA): head and body postore could be
meck posture on Healtiy (0« 255 2991 (847)  Messurements: ~ DTM - 6587 (4661 redated to the initial onset,
developmment of yoars obd: 9 men and 14 o The high ceavical aegle [HCA, - «  BAEl  devolop ol petp k
temporomandibular womesn; odontoud - cankil lase aongle;  (5.353); Of TMID 2ot that paniesss wish
disordery {TMDL o The low cervical angle (ICA: - p ~ G807, TMD have 2 tendency to exhibit
And 10 evaluate the odontosd amgle- C3/C4); Atlas plane angle (APAY.  cervical spine hypedordoss
possitde coerelaton o The alas plane argle (APA} - TMD growp:s 20596°
between cervical spome represented the plane of the (754
postur Al disordeey and At vertelea (C1), ~ Healthy: mar
TME by measiog o The Jesneior  manslnos (1039 )
crankocervical angles dszance (ATD. Q2-C7) p - 0002,
and distances m determined the mean value  Antenos trambation
cervical spine %o the antenor trassport of  distance (AT T2 C2
radsography of the head: -C7):
indviduals with and o The occipitsh—-aths distance - TMD oo 1104
without symproms of (OAD; has 3 oo value of 4 (5270) mm
temporomandbolar 8 mm, « Healthy: 570 (3535}
Juint dysfunction mm
~p-0nm;
N = mamber of parti 2 IMD - e ditnar disk Mo TMD ~ mixed temporomanditndsr desfuncticec Myo TMD « myogesc tesmporomandsbular

disfancrion: MD < minimal &fferomce; NCR < no ¢linical seevance

4.5 Methodological elements and overall quality of the evidence
affecting observed effect

The overall rating of the evidence for this review was moderate
o excellent. The classification as moderate was due mainly ta the
risk of bias of the analyzed studdies, The most commeon bias was
related 1o absence of sample size calculation, non-respondents’
volunteers data and differences in group comparisons. Also, some
outcomes, such as neck motor control, strength and endurance, had
small mimber of studies, so the results shoukd be interpreted with
caution and needs to be improved in the new rescarches,

4.6 Chinicol and wcademic relevance

The main clinical relevance of this study is related to clinical
decision making. Based on these results the evaluation and treat-
ment of patients with TMD should be focused on the entire cranio-
cervical-mandibular complex. Since individuals with TMD present
lower endurance of neck extensor muscles, global and upper cer-
vical hypomobility, and worse kevel of self-reported neck disability,
based in a moderate to excellent methodological analysis. Adding
these protocols on the clinical practice are simple and could
potentially be beneficial for patients with TMD,

-
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Table 7
~Glabd and uppes (usiog Flexion Retation Tt ) crrvical range of motion ewaluation,
AutorYear  Aim Sample Tests Outcomes Condusion
TMD [0 - 20) 33 FRT: with CROME device, FRT: A signiflcant Benitation in rotatoey

Creenbaum To compare the 3-plne pure ative
pineiogacal cervical ad

L
a7

LS
2016

Ceondin
2015

Ferrewa
erad

209

FRT i PAVIMD (muscular ockgin aeet
healthy controis

To detenmmune whether people with
TMD, classfied as either midd or
moderatefsevere TMD, have mere
cervical signs of dystunction than
heakthy subjects.

To investagate whvether putwots with
TMID pain {with or without headache)
present wath upper cervical spine
imparnent when compared with
SYMPOManic subjects,

To evaluate, in female patients with
TMIDs with aod without self-reported

headache, the active and passive ROMs [ 11.64) years

192) yeary old;  Cervical ROM with
Contrubs CROMx device: flexion,
{n~20):333  extension nght and left
14.59) years old: lateral fexon (L1} and
NI fermale nght and lefl mtation
velunteer

Mikd ™MD FRT: with CROME device:
(o= 36): 3321 Cervical ROM with
[0080) years  CROM¥ device! flesion,
o, extension, sight and left

{n~ 40} 3725
113.7%) years

Without TMD
(o~ 42133
{B71) years okl;
™D (n « 37)
{TMDHA
{n=11)
TMDNA
{o~26]c 3468
112) years ol
Contrud (n - 20).
0.6 (7.3) poars
oid

FRT with CROM X devsce:

Healthy R, with CROME devicr,
{m= 1733564 Cervical ROM with
CHOMx device: flesion,

of the cervical and upger cervical speme TMD (0 - 402 extension, vight and left

segment of C1-C2 using FRT

375(38) laperall Seion [1F) and
yoars nght and left rtation
Al females

TMD: Righe: 27.2° (7.9° ) Lol movermwent of the yppor corvicsl was

29 (97 ) Tonssd among, patients sulfiering Rom
Control: Right: 408' (56°);  myogenic TMD and presenting with
Left: ALAY (402 posttive FRT (90% ). On the other hand.
P <0000 pure cervical phyvidlogioa mmvements

Tesitve FIT. 13 {905 ) sulfects in these patients did st differ from
of the TMD vs 01 (52) in thise recorded In healthy sutjeas.
healthy group.

Cervical ROM:

Mo differ ence was found

between grouges:

TME: Flex: 605 (108); Exx:
66.2° (662); Right LF: 41.7"
(93] Lot LF 42.9° {997 Night
wtation: 705 (7.7); Left
utaton: 68.1° (9.6)

Comrol: Flex: S875 (11.4),
a1 7247 103 5) ght LF;
43.25' (B8] Leh LF: 44" (78}
Righe otation: 717" |81 Left

R 738 (99)

RT: This stady reveated thar more cervical
No Al are found in people with
Detwoen the grosps was mwer severe devels of TMD s acete and
Mentified sub-acune poan states It was also
Cervical ROM: demonmrated that people with mikd
Cooup NO TMD shows larger  and modesate TMD report more pain
mean ROM than the groups  dunng cervical movements. In

with mild or moderate/severe contrast, the FRT were not impased =
™D pevple with TMD

KT Mean ROM recorcied dursag the FRT m
All subjects with TMD tave a  subjocts with TVD was significaly
posstive PRT, Nose control fower than asymptomatic sulecty.
sultypect have o positive FRT,  Aad the FRT resslts was Sower
Control: Left FRT - 449 I who headach
(316 ): Right IRT ~ 435

(A7)

TMD: Lok TMD . 226/

(13077} Right PRT - 3%

(1252

FRT: The results showed that the kmale
The FRT was significaatly patients with TMDs, regardiess of seif
lower in the TMD groep regocted headache, presented with
compared to comtrol wroup,  reduced CROM and FRT findings.
TMD: Rgght: 32978} Left: 32 Moseover, the ROM and FRT and CCFF
(880} findings were associabed with neck
Comtrod: Right: 45 (7.22) Left i sabadity and eempornounditndar (e
44(3584); Intensity.

1" <on0

Cervical ROM:

The TMD group demscentiatied

2 signitican decrease in

Thexion-extonscn ROM bl

the control group (F < Q00

50 - 18]

TMD: Flex + Ixt 122151
Retation R-L1 133 (17.2);
latesl-tlexion R-L: 23 (149)
Control: Fex » Ext: 135(14.0%
Rotatlon R-1 142 (16,3 );
Latesal-Mlesdon R-L. 93 [12.4)

MO

dibular disk : Myo TMD — myogemc fonkar

N« mamber of partici
dish TMOHA tersp
test. CROM: corvical ramge of motion. K-L: nght to lef.

Aibitar dish

dibular disfunction: Mix TMD ~ mixed tenp
vith hradache: TMONHA: ndndal d sk

Semporomand:
with no headache; LF: Lateral flexion; FRT: Rexion mtatos
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Table 8
Neck disability index in teng dibilar dysts ety
AutoeYesr Aim Sarmple Tests Outcomes Conchnoon
Armijo-Oive et al To determine if the patieass  Healthy (n - 47): 283 Neck Disabibity Index |NDI); NOL: Neck disabiliry was
082 with mix or empogenic TMD  (7.5) years old; Mealthy « 1621154) e in patients with
had smeve fazigue inthe Myo TVD (- 57% 311 Myo TMD « 10R(6)*  TMD,
neck extensor musdes (8.7) years old; Mo TMD - 126 (69
during the muscles M TMD (n = 47): 314 Self-reported neck
resistance test [NEMET) (84) years okd; ine
when conspare (o beakiy Al Females volunteet Myo TMD . 8753
contml MOTMD -~ §78%
Arnsijo-Olive et ol To determine if there was Hedlthy (4 - 49): 283 Neck Daalilay Indes |(NDI, NDL Neck disability was
010 an assocution among the  (7.3) years ald; Healthy: 1.71(1.59); worse In individuals
leyeds of chronic cisability  Mio TMD (n 34} 316 MocTMD: 124 (62); with TMD No
of TMD hased on the ROC/  (0.1) years old; Myo TMD: 108 (58) sgnificant assocubons
TMD, dinical variables Mix TMD {n = 465} 71 Self-rep d neck L ek
including pain inseosity, [B) years old. painc dsabany, jaw
and smerference with MocTMD: 8781 dasabiizy, and dinical
activities of daity Mving Mo TMD: 87.5%; vartabiles were
using the ROCTMD scales associated with neck
and the endurance of the Dexor endurance test
cotvical thexor e
Armijo-Olive ecal. To determine whether Hedlthy (n « 50): 288 Neck Desabilty Index | NDI, NDL Neck disability was
2010 there was an assockation [7.3) years oki; Healthy: 1.72 (1.58); worse in patients with
v imaienal cesvica Mio TMEF (n ~ 54): 316 MIcTMD: 124(62) % TMD. A signficant but
Hexor muscle streegrh, jaw (9.1 years old Mo TMD: 108 (58) % weak assoclation
disability, and neck Mix TMD (0~ 45} between neck disabslity
disability. OT (81) years oid; and il neck
Dexors serengeh was
foend.
Ca-Martinez) etal. To compare mandibular Chronic TMD wath i Neck disability idex (NI} NOE Patients with mexed
06 ol reck disability and s [0« 437 558% women; Statistically sggnificant  chronic pain dlagnosis
assodation with Cuomic TMD wath M differences were showed greater
cranolacal pain mbemsty, (0« 597 42.4% women observed in peck cramomandibular and
the Impact of headache s Mised chironic TMD disalslity (F « 1984 oeck disabdity than
daily lite and fear of [n =~ 52% 327X women; p <000y panients with 3
movement between A total of 154 patents Mean dagnosss of cheonic
subgrougs of pateents with  were recruited. of or MP, Neck disshility
cheonic TMD whom 57.11% wese MFP v ' - 306 (096 predicted 3 373
e, with an average 317 waniance of cransolscial
age ol 43101275) MP v Mixed < 492 guin and diability
years [-5.96 to -259)* AP Neck disatslity and
P vs Mixed « 795 Mnesophobla
(101910 - 5.78) predicted « 333
wasiance of cramaical
pain and disability for
patients with mived
Chrnnic pain
Von Piekartz e al. To determine whether Mikd TMD (n ~ 561 Neck disability index (NDI); NDE The correlation
006 peaple with TMOD, classsfied 33,21 (10.80) years old; Pusitive correlation Bbetween NN and CAQ
s erher mid or mocleratel  Moderate]Severe TMD betwern NOCand CAQ  soores mdicates that
severe TMD, have mote (n - 40 37.25(13.78) sonres (v « 055, the greater the cervical
cervical signs of yrars old; p <0001} wrpainment the groater
dystunction than bealthy Withuut TMD (0 - 431 the degree of the TMD
subjeces 33 [271) years old: rment
Carvatho et al. To assess the thermal pain— TMD i - 20)0 Neck disability wdex (NDU): Meport of Neck Pain: Patients with TMDs
a6 theeshold o patients with — Withoy TMD (n - 20 Mealthy: 13X W TMD:  seported the peesence
TMD and controls ANl female yolunteer 758 of neck pain e often
cephalic and extra-cephalic Frequency of neck pain  than conerols, which
arvas, inchading the neck (daysimanth) Healthyr  Sedd 1o dlisatiidey
0.5 (0.0~ 1.1} vs TMIX
129(74-185);
Neck Oisabdlity Index:
Healthy, 1(01-22}w
T™D: 7.7(53-102),
Conta et al. To compure seck disability  MMP (s« 27): 247 Neck Desability Index (NDI) NDE with
015 in meseicanory mvpnlascial  (37) years old; BEX ™D« 115(7)ws masticatoey myolascial
pain selyjects versus WoImen; Healthy - 28(24) in have greater neck
asymptonatic controls. and  Mealthy (n ~ 28): 23.2 (p < 0007} desabiity tham
o evaluate (he correlation (3R] years old; 61% Sigoifs pative { ol
hetween nock disabilinyand  women; wiath Subjects with
mascle pain agnitudes trom small y |
to moderate were uin report greates
found betwesn NDIand  neck disability, which,
pressere pain threshold o tum, & dated
walues for the anteroe  with regvonal muscdle
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Yabde 8 {continued |
Autor /¥ ear Amm Sample Tests Cutcomes Lonchusion

toerporalis (1 - DAI95R  wnsitivity, regardiess
Q06 015) p- 0002}  of the presence vl pain
SOM (v« Q35 (9501
056 009), p ~ 0,007
and upper trapexis
(re 03 (5520 058
Q12) g~ Q005)

Packes et To evakute the selationship  Healehy (0 - 132 20,30 Neck Disability Index (NDE), All volunseess with Thete 18 no assocation

2014 berwern neck disabllity and (221 yeaes odd; neck disability (Groaps  between mand|hular
manddwndar range of TMD and neck Hand IV] were ROM anl sk
moton (ROM) dsahility (n - 13): classtfied with mikd disability In university

24.61 {3.00) yean old: disabilbey. women

TMOD and without neck NDE

Auabilty (i« 13} Mealthy: 238 {119

24,465 (438) yrars old TMD and neck

Neck desability and daabliey: 961{3.22);

wizhow TMD (8~ 13} TMD and withour neck

ZE84(327) yean obd: Gaabiiey: 230 (1.43)

All female volunbeer Neck deabilty and
withenre TMD: 653
(1.45)
No signeficant
assocuabion was found
between the NDIand
mouth ROM {p > 0.05)

Sebvewa et al, To tompane the masticatery  TMD {n - 20} Neck Disability Index (NDE NDE Neck disahility was

2014 and gervical musce 31L0K6.9] yean ald, T™D: 13.05(698) WHESE s putients with
tendemess a0d pain Healrhy (0 - 20k 323 Controls: 205 (1.28) TMD.
sernitivity in the hand (7.07) yoars obd: Coeffioent of variation
{remote fegion) between was 082,
patients with approximately 823 of
temporomandibulsy The mandibular
disorders and health deatubity Wi
controls, determned by the

cervical disahility.

Armajo-Olievo et al, To determune whether Healthy (n « A7 285 Neck Disability Index (NDE: NOE Neck disability was

am patients with TMD had (7.5 yean 0Md; Yealttry: 1.6 {16) Worse in patients with
increased activity of the Myo TMD (m - 54): 514 Myogenous TMD: 105 ThvD,
superficil corvical macies () yrans old; (585)*
when performang the Mix TMD [0 - 497313 Mxed TMD: 126(68)~
Cramiocervical flexion test  (H.3) yean o
(CCFT) compared with &
control group of iedividualy
who were bealthy.

Asijo Ofive et ol To determine whethet Healthy (n « 500 I8N Neck disatility index (NDI; NOE In thes populstion of

200 there wis a relationship (725) yeass ohd; Healtyy: 178 (155} sutyects with mixed
between neck disabiey AMyo TMD (s - 56} Myogenous TMD: 1057 TMD, myogenous TMD
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Also, these findings can gulde academic researchers to create
treatment protecols focused on solve the general disorders pre-
sented by patients with TMD. So, for further research can explore
targeted treatment protocols for neck region, Also, it is necessary to
imprave the researches about the motor control, strength and
endurance of neck muscles in individuals with TMD.

4.7, Limitations

The resultsof thissystematic review and meta-analysis are specific
to nedk disorders that affects individuals with TMD. To be direct and
concise our team used a specific search strategy and included data-
based and manual scarch, Due to the specific search strategy used,
probably, there was a small proportion of studies that our team could
not find, However, we believe that the most important studies regard
to this subyject were included in the final analysis,

Our team decided to fix the diagnoses based on the RDC/TMD, in
order to standardize the patient's selection. Of course, this decision
could influence in the numbers of articles included, But we took
this decision because when the diagnoses criteria  were

standardized the results are more consistent, excluding problems
with confusion and misunderstanding on the diagnoses.

5. Conclusion

In this systematic review and meta-analysis it was possible to
verlly that there is moderate to strong evidence that individuals
with TMD present a reduction in the endurance of the neck
extensor muscles, worse self-reported neck disability and global
and upper cervical hypomobility, but did not present cranial-
cervical posture alterations in relation to healthy controls, The
methodological quality of studies evaluating cervical disorders in
individuals with TMD ranged from moderate to excellent.

6. Clinical refevance
6.1 Bullet points

There is strong evidence that individuals with TMD have worse
level of seif-reported neck disability:
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There is moderate evidence that individuals with TMD present
lower endurance of deep neck extensor muscles and upper and
global neck hy pomobility;

There is moderate evidence that individuals with TMD have
similar cranio-cervical postural in relation to individuals without
T™D:

These tesults can guide academic and cinician to elaborate
treatment protocols focused on solve the general neck disorders
presented by individoals with TMD*

Systematic review registration number
PROSPERO CRD4A2018103918.
Funding
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N - number of participants; TMD - temporomandibular
disfunction; Mix TMD ~ mixed temporomandibular disfunction;
Myo TMD = myogenic temporomandibular  disfunction;
MD - minimal difference; ES ~ effect size: MID - minimal
important difference; NCR — no clinical relevance; CR - clinical
relevance; PCR -~ partial clinical relevance: NDI - neck disability
index: MVC « maximal voluntary contraction;
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ABSTRACT

obrdu:‘ro determine which factors influence and better differentiate between good and poor
oral health-related quality of We (OHRQoL) In patients with myogenous TMD and which cut-off

coukd predict a good/poar OHRQoL.

mnmyatmmmmmthmMmdmnm

depression symptoms Gwpm Checklist-9%0 R {RDC/
mmmmmﬁ';ma A multivariable regression model,
curve (ROC) analyses were conducte

collected (i.e, demographic variables,
TMD)), pain Intensity (Visual Analog Scale), jaw
bwcmm:'mw
Results:

Depression
clated with OHRQoL In the multivariable model The best

recsiver operating
v/mp!omsm -0.139) mpwmuon
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Temporomandibular joint
disceders; range of moticn;
anticular; quality of 1 facial
pain

ibular Functional Limitation

d.
= 0.478) were significantly asso-
to discriminate between

mmundoauonlymmmo\m 0.90), with the best cut-off of 17 points

{sensitivity: 0.93;
Condusion:

s and Jaw function were significantly associated with OHRQoL.
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Introduction

Temporomandibular disorders (TMD) are a musculos-
keletwl pain condition involving the temporomandibu-
lar joint (TM]), masticatory muscles, and other
orofacial-related structures [1]. The symptoms of
TMD can include pain in the TM]J, preauricular arca,
and masticatory muscles; deviation and limitation of
mandibular movements; and joint noises during man-
dibular activity [2]. The TMD prevalence varies between
5and 12% in the general population [3], with a peak age
between 16 and 40 years [4]. TMDs are more prevalent
in women than men [5), and women are more likely to
scck treatment than men (at a ratio of 4.6:1) [6],
Comorbidities, such as headaches (e, migraine and
tension type headache), neck pain, joint pain, and low
back pain have been commonly seen in patients with
T™MD [7.8].

The cause of TMD is not fully understood, Patients
with TMD are a heterogeneous group in terms of their
physical signs and diagnoses, and probably in their
psychosocial aspects [9]. Several associated symptoms

have been related to TMD, such as chronic pain, muscle
parafunction, traumatic injunies, hormonal influences,
articular changes, loss of energy, daily life activity
restriction, discomfort when eating, and general health
problems [10,11]. Along with the somatic symptoms,
patients with TMD can also present biopsychosocial
problems [12] and often have anxicty, depression, and
stress related-disorders, which could be considered per-
petuating factors for TMD [13].

Occasionally, TMDs become chronic and interfere
with patients’ daily habits, including chewing and eat-
ing, and also diminishing patients’ capacity of work
and/or ability to interact with their social environment,
directly impacting the quality of life of the patients
[10,11,14]. In most cases, the resulting chronic pain
from TMD and poor quality of life of the subjects
cause them 1o seek treatment [9,11,13].

Particularly  oral  health-related  quality of  life
(OHRQoL), which is described as the impact of a disease
on the subject s perceived oral health, could be considered
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an important issue for patients with TMD [9], The pre-
valence of a poor OHRQoL has been reported to be 66.7%
between patients with TMD, which is very high compared
to 12% of the people without TMD. It is also more pre-
valent i women than in men [11].

Many tools are available to measure quality of life.
These tools include items looking at biclogical, psycholo-
gical, social, and cultural aspects of a patient’s life. The 36
item Short Form Survey (SF-36) and the Sickness Impact
Profile (SIP) questionnaires are commonly nsed in several
areas of health 10 determine the quality of life of patients
[9,10]. However, these questionnaires are not specific to
oral health. Thus, the Oral Health Impact Profile (OHIP-
14) [15] was created and is one of the most used tools to
determine OHRQoL. This tool s valid and reliable and
commonly used in the area of TMD [10,15-17]. Tt is
a multidimensional measure that shows how an indivi-
dual ‘s daily life is affected by orofacial discases [18].

Many factors, such as gender, age, psychological
aspects, chronicity, and duration of pam, have been
analyzed in some cross-sectional studies as possible
factors that interfere with quality of life in patients
with TMD pain [11,19,20]. Nonctheless, gender, age,
and general health have not been found to be significant
predictors of OHRQL evaluated by the OHIP ques-
tionnaire. On the other hand, chronicity of the disease
was found to be an important factor for OHRQoL [11],
as well as biopsychaesocial factors and psychological ill-
ness, expressed as somatization and depression symp-
toms [9,11-13,18,20].

In addition, previous studies have shown that sever-
ity of OHRQoL in patients with TMD is generally
higher among those who had higher pain chronicity
and duration and is also associated with increasing
levels of jaw disability [9,11,19]. However, the specific
contribution of these biopsychosocial factors and psy-
chological factors on OHRQoL of people with myogen-
ous TMD is yet unknown. In addition, it s unclear
whether physical factors, such as jaw range of motion
or jaw functionality and demographic characteristics of
patients with myogenous TMD, are important factors
that influence OHRQoL.

Thus, the main objectives of the present study were as
follows:

(1) To determine which are the main factors (1.c., myo-
genous pain, jaw range of motion (ROM), jaw
function, depression symptoms, age, or pain dura-
tion) that influence oral health-related quality of life
(OHRQoL) in patients with myogenous TMD;

(2) To determine which factors better differentiate
between good and poor OHRQol. in subjects
with myogenous TMD; and

(3) To determine which cut-off of these factors (i.e,
measures) could predict a good/poor OHRQoL
in these patients.

Materials and methods
Design

This was a cross-sectional study and followed the
STROBE recommendations for reporting [21]. It was
approved by the Ethics Committee of the local
University (identification number: 2.131.546).

The study was performed in the Learning and Motor
Control Laboratory (LACOM) in the Physiotherapy
Department at the Federal University of Pernambuco
(UFPE). The data were collected from August 2017 to
February 2019, A convenience sample was recruited by
referral from the dentists and through advertisement
from the Orofacal Pain Clinic of the Dental
Department of the same University and the community
of the city of Recife.

Sample

Participants were enrofled in the present study accord-
ing to the following inclusion cntena: women aged
between 18 and 45 years (whereas the prevalence of
myogenous TMD is higher between women within
this age range) [4,5); Body Mass Index (BMI) between
18.5 and 29.9; diagnosis of myogenous TMD (myofas-
cial pain with or without limited opening) determined
by the Rescarch Diagnostic Critena (RDC/DTM) [22];
and myogenous TMD pain in the Jast six months, All
participants were recruited by convenience. This study
involves a secondary analysis of a randomized con-
trolled trial looking at the effectiveness of different phy-
sical therapy treatments,

The exclusion criteria were history of facial or neck
injury; surgery on the craniofacial and/or in the cervical
spine  arca; fibromyalga; neurological - disturbances;
ongoing orthedantic treatment; chronk: systemic diseases;
and previous TMD treatments in the kst sx months, All
participants signed a written informed consent.

Demographic and pain-disability measures were col-
lected from all participants, Subjects were evaluated
with the RDC/TMD criteria and were asked 1o provide
their intensity of pain using the Visual Analog Scale
(VAS). In addition, they were asked to provide data on
their quality of life, jaw function, and depression
through the Oral Health Impact Profile-simplified ver-
sion Questionnaire (OHIP-14), Mandibular Functional
Limitation Questionnaire {MFIQ), and the RDC/TMD

87



CRANIO™: THE JOURNAL OF CRANIOMANDIBULAR & SLEEP PRACTICE @ E]

tools, respectively. All clinical examinations were per-
formed by two trained therapists (40 hours of training).

Diagnosis with RDC/TMD

The RDC/TMD questionnaire is considered a valid and
relisble bi-axial diagnostic instrument for the evaluation of
TMD and is widely used as a diagnostic critenion in dinacal
research involving subjects with TMD [22]. This question-
naire has been recently replaced by the new Diagnostic
Criteria for TMD (DC/TMD); however, it was not yet trans-
lated to Portuguese at the beginning of the study. Thus, the
rescarchers followed the protocol established by the RDC/
TMD Portuguese version [22] for evaluating the patients.
The bi-axial classification was based on the biop-
sychosoctal pain model. Axis T is composed of
a physical examination, including oral range of
motion; pain intensity; presence of noises; otologic
symptoms; and muscle palpation. The Axis 11
assesses the psychosocial status and disability
related to pain, which contains specific items for
the appraisal of subjective signs and symptoms for
levels of depression. For depression evaluation, the
Symptom Checklist 90R (SCL-90R) was used, which
is composed of 20 items related to patient psycho-
logical well-being. The higher the score on these 20
items, the greater the degree of depression [22,23],

Pain intensity

The Visual Analog Scale (VAS) was used to evaluate the
intensity of myogenous TMD and 15 composed of a line
of 100 mm, where on the left side is written “no pain”
and on the right side "worst pain imaginable.” The pain
intensity was recorded by each patient marking a point
on the line between the two extremes. The pain intensity
described was the distance between the left extreme and
the individoal's mark [24].

Jaw range of motion

The jaw range of motion was assessed using
a universal caliper (Digital Caliper, 150 mm, Sio
Paulo, Brazil), as recommended by the RDC/TMD.
The jaw movements cvaluated were jaw opening
(active mouth opening without pain); right and lkeft
mandibular deviations; and protrusion. All these
movements were measured in millimeters (mm).

Quality of life

The Oral Health Impact Profile-simplified version (OHIP-
14) was used to determine the OHRQoL. The OHIP-14

questionnaire is used 10 evaluate the OHRQoL and to
analyze the functional limitations based on oral symptoms,
emotional, and social wdl-being [15]. The OHIP-14 was
developed using a conceptual model of oral health and has
seven domains: physical pain, psychological disability, psy-
chological discomfort, functional imitation, physical dis-
abdity, social disability, and overall disability. The
questionnaire has 14 questions with five items ranging
from 0 to 4 (0 = never; 1 = rarely; 2 = sometimes; 3 = con-
stantly; 4 = always). The total score ranges from 0 to 56 and
is calculated by determining the sum of the 14 questions.
The higher the score, the worse the OHRQolL [1,25].

The OHIP questionnaire was developed and vali-
dated by Slade and Spencer in an extended version,
including 49 questions [16]. This onginal version is
statistically less robust than the short version of the
OHIP. Thus, the use of the simplified OHIP-14 ques-
tionnaire is considered sufficient to evaluate the
OHRQoL [13.26]. This tool has been translated and
vahdated to the Brazilian Portuguese language [15].

Jaw function

Jaw function was evaluated by the Mandibular
Functional Limitation Questionnaire (MFIQ), which
allows classification of the seventy of jaw function lim-
itation. The MFIQ is a reliable and valid instrument
used to evaluate the jaw function limitation in patients
with myogenous TMD. This questionnaire has been
translated into Portuguese [25]. The MFIQ consists of
17 questions and is divided into two dimensions: D1:
functional capacity and D2: eating, which may be clas-
sified into five points ranging from 0 (no difficulties) to
4 (significantly difficult or impossible without help). The
total score is obtained by adding the score of each
answer. However, the scores do not have a linear gra-
duation, and weighting is necessary by dividing the total
score by the number of answered items multiplied by
tour (highest value of cach question). The coetficient is
classified according to the severity and degree of impair-
ment. If the total score is: < 0.3, the degree of impair-
ment is classified between 0 and | and indicates a low
severity; 0.3-0.6, the degree of impairment is classified
between 2 and 3 and indicates a moderate seventy; >0.6,
the degree of impairment is classified between 4 and 5
and indicates a strong severity.

Statistical analysis

The Shapiro-Wilk normality test was performed to ver-
ify the data distribution in addition to a histogram; this
confirmed the normal data distribution. Age, time of the
discase, body mass index (BMI), myogenous TMD pain,
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depression symptoms, jaw range of motion (ROM), and
jaw function were described by the mean and their
standard deviation (SD).

In order to determine factors that significantly infiu-
enced the quality of life of people with myogenous TMD
(objective 1), a two-stage analysis was conducted. First,
a simple linear regression was done to amalyze the relation
between the dependent variable (OHRQolL, based on
OHIP-14 questionnaire) with cach of the independent
variables (age, time of discase, BMI, myogenous TMD
pain, depression symptoms, jaw ROM, and jaw function).
Significant variables in the univariate analysis at p < 0.20
were added to a multiple linear regression model. This
p-value has been suggested by some as a conservative
criterion to involve all potential variables that could be
significant in s multivanable regression model. More
traditional alpha levels can fail in identifying variables
that could be important [27].

Variables were entered into the multivaniate model in
a hierarchical fashion, based on the R-square value. The
first mode! on the multivanate analyses consisted of all
vanables with a significant R-square, and the final mul-
tivariate moded included all variables that were signifi-
cant at p < 0,05,

To verify which combination of variables best differ-
entiated between good and poor OHRQoL (objective 2),
the sample was divided into two groups (dichotomic
variable) based on the OHIP-14 score: good OHRQol
(OHIP-14 score < 17 points) and poor OHRQaL (OHIP-
14 score 2 17 points), with an equal sample size of 27
patients for each group, These values were chosen hased
on the median of the sample since there are no estab-
lished cut-offs to determine the level of impairment in the
OHRQoL based on the scores of this questionnaire, and
often, authors have chosen certain cut-off points to deter-
mine alteration of the OHRQoL arbitrarily [11,19]. After
this, a simple logistic regression was done to check the
association between good/poor OHRQuL (dichotomic
vartable) and each of the independent varables (age,
time of disease, BMI, myogenous TMI pain, depression
symptoms, jaw ROM, and jaw function). Significant vari-
ables in the univariate analysis at p < 0.20 were added to
a multiple logistic regression model. The final multivani-
able logistic regression model included all vaniables that
were significant st p < 0.05. The results were analyzed
based on the Odds Ratio (OR) following the criteria:
OR = 1, the event is probably the same in both groups;
OR > 1, the event is more likely in the case group (poor
OHRQoL); and OR < 1, the event is less likely in the case
group (poor OHRQoL).

After the variables were entered into the multiple Jogistic
regression model, a receiver operator chamctenistic curve
(ROC) analysis was conducted 10 determine which moded,

including different combinations of variables, could predict
between good or poor OHRQolL. The Area Under the Curve
(AUC) was used to determine the best modd and combina-
tion of variables, using the following mterpretation critena:
excellent discrimination (AUC = 0.50-1.0); good discrimina-
ton  (AUC = 080-089), far discrimination
(AUC = 0.70-0.79), discrimination (AUC = 0.60-069); and
no better discrimination than dance (AUC < 0.50) |28,

To determine the cut-offs of the factors to predict
good/poor OHRQoL (objective 3), two independent
raters chose the selected cut-off for each factor in
a way that both sensitivity and specificity could be
maximized (i.c., high values); and thus, both values
should be similar. In addition, the cut-off chosen should
also maximize the percentage of correctly classified
patients. According to Cook et al. [29], higher positive
likelihood ratios (LR) and lower negative values are
sought to maximize discrimination. Values higher than
2 for positive LR and lower than 0.5 for negative LR are
recommended by the literature [29,30]. A third rater
was consulted when there were disagreements between
the other raters, in order to provide a final decision on
the best cut-off value,

All variables that were included in the analyses
were tested for possible violations of linearity and
multicollinearity. The estimates are presented with
95% confidence intervals. The a was set up at 0.05.
All analyses were done with the SPSS software, ver-
sion 200 and STATA sofiware v.14, guwided by
a statistical expert.

Results
Sample characterization

Fifty-cight patients with myogenoas TMD participated in
the study. The mean age was 295 (SD 10.2) years, with
a BMI of 232 (SD 4.3), and a mean of myogenous TMD
pain intensity of 66 cm (SD 2) on the VAS. All demo-
graphic and clinical charactenstics are described in Table 1.

Factors associated with OHRQol

Simple and multiple linear regression analyses
results

The variables that presented a significant association
with OHRQoL in the univariate analyses were as fol-
lows: age (R* = 0.204, F = 14332, p < 0.001), BMI
(R* = 0.156, F = 10,365, p = 0.002}, myogenous TMD
pain (R* = 0,140, F = 9.116, p = 0.04), depression
symptoms (R* = 0,248, F = 1047, p < 0.001}, jaw func-
tion (R* = 0.377; F = 33.889, p < 0.001), and right lateral
excursion (R* = 0.044; F = 2.588, p = 0.113), In the final
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Table 1, Sample characterization.

Oumma [N = 58) Mean 0
Age tpears 25 102
n2 43
Myogcmm TMO Pain (VAS) 65 2
Mycgenous TMD Pain duration (maonths) i TAT
Dopemsion (SCL-908) 384 %2
Jaw funcoon (MFIQ) 202 na
Jaw opening {mm) nr 92
Right lateral excursion (mem) a2 25
Left lateeal excursicn imm) as 24
Protsusion (mm) 41 14

mauﬂddmmmm};m ndex; VAS ﬁwim«*-
MAQ: Mandbular Functional Lemitation Questionmaire; SCL-90 R
Symptorn Cheddist 50 R (ROCTMDY, maor millmetess,

multivariate model, only depression symptoms and jaw
function were found to be significant at p < 0.05 and
were included, Based on the P coefficient, for each
increase of 1 point on the depression symptoms scale,
there was an increase of 0.2 points in the OHIP- 14 score.
In addition, for each increase of | point on the jaw
function questionnaire (MFIQ score), there was an
increase of 0.5 points in the OHIP- 14 score (Table 2).

Factors associated with good/poor OHRQol

Simple and multiple logistic regression analyses
resuits

The variables that were significantly associated to
OHRQoL (good/poor) in the univariate analysis were
the following: age, BMI, myogenous TMD pain, depres-
sion symptoms, jaw function, jaw opening, right lateral
excursion, and left Tateral excursion. The time of disease
and protrusion were not significant (p > 0.20) so were not
included in the multiple logistic regression model. Two
multiple logistic regression models were performed: the
first mode] included all variables that had p < 0.20 in the

univariate logistxc model, and the second moded included
only the variables that were significant (at p < 0.05) in the
first multivariate analysis. These variables were jaw func-
tion and right lateral excursion (Table 3). Based on the
above results, the most parsimonious model that could
discriminate between good and poor OHRQoL included
only jaw function, with an AUC = 0.90.

Based on the previous literature, depression and pain
intensity could be factors that influence quality of life
and thus, in an exploratory analysis, a model was tested
that included these two variables as well The AUC of
this model, including jaw function + right lateral excur-
sion + depression symptoms + pain intensity was 0.92,
Although this model provided a larger AUC than the
moadel only including the jaw function, the difference
between the two models to differentiate between good
and poor OHRQoL was not statistically significant
(Figure 1) and, thus, then the simplest model, having
only jaw function, was chosen as the best model.

Cut-offs to determine good and poor OHRQoL

The cut-off points of all variables analyzed in this study
are described in Table 4. The only variable that presented
a good discrimination was jaw function (sensitivity: 0.93;
specificity: 079 AUC: 0.87), with a cut-off of 17 points in
the MFIQ to discriminate between good/poor OHRQaL.,
The variables that were included in the second model to
determine & poor OHRQoL are highlighted in Table 4.

Discussion

The results highlight that, although demographic factors
such as age and BMI as well as myogenous TMD pain,
depression, jaw function, and right lateral excursion
were related to OHRQoL in the univariate analyses,

Table 2. Univanate and multivariate analysis to show the relation between the demographic vanables myogenous TMD pain,
depression symptoins, and jaw function with oral heakh-relsied quality of We.

Multivanate analysis
Univariate analysks : ; First final

Qutcomes Coef. P Included in muknarate Coof. P Coef, P
N =58 (L] 95l walue model L 95%0  wlve (B %%0  wie
Age 055 026085 <0.001 Yes 017 030,044 0205
M LIE 0% 147 0002 Yes 024 -043,091 0470 - - -
Myogenous TMD Pain (VAS) 23 080158 0004 Yes 055 -~081,190 o040 - - -
Mycgenous TVD Pai 00 -002,007 0310 No < < - = = :

duration

{manths)
Depression 5C1-908) o2 012032 <0001 Yes 014 005023 004 017 004,035 <000
Jaw funceion (MHQD 067 044081 <0001 Yes 048 025077 <000 058 037,079 <000
Jaw m -022 -058034 0220 No - - - - - -
Right excursion -1.09 ~245027 o013 Yes -O.II —ua.o.so 0745
Left latecal excursion -0.87 -225051 0212 No -
Protzusion ~0.4 -229,201 0897 No

Coef: coeffickent B Ch (onm.mmmmmnmmwmmmm ‘Mandibular Functionad LimRation Questionnaire; $0L-90 &

Symptom Cheddist 50 R (ROCT)
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Table 3. Univariate and multivariate logistic regression analysis results to predict good ar poor oral health-related quality of life (OHRQoL).
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Flgure 1. ROC curve analysis {area under the curve) model to
predict good or poor oral health-related quality of life. ROC area:
area under the curve; LE: lateral excursion,

only depression symptoms and aw function were sig-
nificantly related to OHRQoL in the multivariable ana.
lysis. In addition, jaw function was found to be the most
important predictor to differentiate between good and
poor OHRQoL in subjects with myogenous TMD.
Furthermore, this study found cut-offs of the analyzed
variables that could help discriminate between good and
poor OHRQoL. For example, a score of 6.5 cm or higher
on the VAS at baseline, 50 points on the SCL-90R
(RDC/TMD) questionnaire refated to depression symp-
toms, 17 points on the MFIQ, and 9.1 mm or less of
right lateral excursion would be indicative of & poor
OHRQoL in paticnts with myogenous TMD. Although
the cut-offs were determined, these values should be
used with caution and might have limited uscfulness
since their discrimmnative ability (AUC and sensitivitics
and speaficities) was mostly between poor and moder-
ate discrimination, The variable that had the best dis-
criminative ability was “jaw function” measured with
the MFIQ. These results show that clinicians treating
subjects with myogenous TMD should pay attention to
jaw function and its cut-off values when making deci-
sions about management; these values could potentially
help guide some possible strategies to manage poor
OHRQoL in these subjects,

Factors influencing OHRQoL in subjects with
™D

Demographic Factors
Age

When analyzed in isolation (univariate analysis), age
was able to explain around 20% of the OHRQol
score; however, when included in the multivariable
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Table 2. Cut-off and ares under the curve (AUC) (ROC analysis) to predict good or poor oral health-related quality of life {OHRQoL).

Outcomnes
Virlables inchuded in the second model IN = 58 Cut-off  Sensitiity Specfidty Comectly Classfed (%) ALC
s ae ® 057 08 o8 a6351
. 233 057 0= 741 07167
Yos Myogences TMD Pam (VAS) &5 053 034 586 679
. Myog TMD Pain 6 rth 16 087 043 655 Q62068
Yos Depression 50 048 0% 590 a70s3
(SCL-508)
Yeu Jaw function w 053 ors 842 086%0
MR
» Jaw opening (men) 265 0s? wn 448 ass0
Yeu |stesal excursion imm} 2 033 046 37 aeb73
- lateeal excursion (mm} 96 030 04 45 06143
Protnsion (mm} 39 060 043 517 05179

VAS: Visusl anslog scale: MAQ: Mandibular Functional Limitation Questionneire; SCLYOR: Symptom Checklist 90 R (RDOTMD); mim: milimete.

model, it was no longer significantly related to
OHRQoL. These results agree with those found by
Zucoloto et al. [31] and Wettstein et al. [32], who
found that age does not significantly contribute to
quality of life. In addition, these results are in line
with those of Bayat et al. [11], who found no differ-
ences in prevalence and severity of OHIP scores
when they divided the sample into two groups
based on a cut-off of 30 years of age [11], even
when the OHRQoL was stratified into three groups
of severity (mild, moderate, and severe) [33], On the
contrary, two other studies found that older patients
have higher OHRQol, scores than younger subjects;
however, both studies used an older population (ages
between 18 and 80), and the dichotomization was
done with a cut-off of 40 years of age, which is
higher than the present and other studies, which
could explain, in part, the differences in results
19,34]. Therefore, it seems that age would be related
to OHRQol. only when subjects are over
40 years old.

BMI

Body mass index (BMI) was not found to be signifi.
cantly associated to OHRQoL and, likewise, could not
discriminate  between  poor/good OHRQol. These
results are difficult to compare with others since no
study was found evaluating the relationship between
BMI (or related variables) and OHRQoL in patients
with myogenous TMD. Only one study showed that
subjects identified as being underweight (BMI <20)
had more dental discases, such as dental caries and
dentition defects, than subjects with normal weight
[35]. However, these dental disorders might not neces-
sarily be related to OHRQoL. Based on the analysis of
the cut-offs of BMI, people with myogenous TMD who
have equal or more than 23.3 on BMI (which could be
related 10 being overweight), have a poor OHRQol.

Since no other study looked at this information before,
these results should be interpreted with caution and
need 10 he further explored.

Clinical factors
Myogenous TMD intensity

In this study, myogenous TMD pain intensity was not
found to be significantly associated with OHRQol. This
result is not in agreement with several other studies
looking at the relationship between pain intensity and
QoL [9-11,13,19,36]. For example, Trize et al. [36]
documented that patients with TMD had their systemic
health and quality of life affected by the presence of
orofacial pain [36]. Tt is well accepted that pain com-
promises daily professional and/or social activities,
social functions, affective and cognitive equilibrium,
sieep, and physical activities [10]. It has been found
that women with severe orofacial pan  had
a statistically significantly higher mean value for an
OHIP-5 score (which indicates a worse OHRQol)
than women without orofacial pan [19]. Simifarly,
Blanco-Aguilera et al [13] found that individuals with
more intense pain had a statistically worse self-
perceived quality of life [13]. Furthermare, Back et al.
[19] revealed a significant association between the
OHIP-5 score with severe orofacial pamn. Also, pain
duration has been shown to be related to psychosocial
impairment, pain-related disability (37}, and sevenity of
the OHIP-14 score [11]. Pain duration in this study was
not considered an important factor to explain the
OHRQoL variability or to discriminate between good
and poor OHRQol.,

Similar to these results, Lame et al. [38] found that
pain intensity and demographic vanables were not
strongly associated with quality of life; however, they
found that pain catastrophizing was an important pre-
dictor of quality of life [38]. These findings could be
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explained through considering quality of life as
a complex construct and is not always related to illness
or impairment. Factors such as pain beliefs, cognitive-
emotional aspects, social support, activities, ability to
cope, mood, future onentation, vitality, religiosity, and
spirituality have been reported to be potential stressors
that could potentially influence the quality of life, redu-
cing the relative importance of pain intensity or dura.
tion on quality of life domains [39,40]. Unfortunately,
this study did not collect these variables and, thus,
future research should explore the influence of these
factors on OHRQolL in patients with TMD.

Jaw ROM

Based on the literature, jaw range of motion (ROM)
does not appear to be strongly associated with
OHRQoL [20]. Despite the high prevalence of mandib-
ular hypomobility and biomechanical deficits in jaw
movements in patients with TMD, no significant asso-
cation between TMD severity and jaw ROM has been
reported [41,42]. This present study found that jaw
ROM restriction was not able to discriminate between
poor and good OHRQol, with the exception of right
lateral excursion; however, these values should be taken
with caution since the sensitivity and specificity for this
analysis is poor, The differences found between sides in
jaw fateral excursion could be related to the pain side or
to unilateral chewing habits; unfortunately, these factors
were not evaluated in this study, so it is not possible to
specify which of these, in part, could explain the results.

It is important to highlight that this weak association
between jaw ROM and OHRQoL could be attributed in
part to the OHIP-14 tool, which is a generic instrument
that is not TMD-specific, and could include irrelevant
stems, such as change in sense of taste, and exclude some
important TMD-related disabilities, such as difficulty in
mouth opening/closing [20].

Jaw function

Jaw function was considered one of the most important
factors that influenced the OHRQoL scores in the pre-
sent study. In agreement with these findings, Blanco-
Aguilera et al, [13] found that depression and jaw func-
tion were the most important variables for explaining
the OHIP-14 score variance [13]. In their model,
depression symptoms explained 37.15% of the OHIP-
14 score varance (model's R2), and jaw function
explained 33.22%, similar to the model created in this
study, where the jaw function explained 37%. Also,
patients who had jaw disability presented around 16.3

points higher on the OHIP-14 questionnaire (worse
OHRQoL) than people who did not report jaw pain or
disability [13].

Based on the findings of the present study, jaw func-
tion alone evaluated by the MFIQ could be considered
a good variable to discriminate between good and poor
OHRQoL. Seventeen points on the MFIQ was the cut-
off value found to be able to discriminate best between
good and poor OHRQoL. Although studies have already
studied the relationship between jaw function and
OHRQol, none of them have described a cut-off
value, and thus, the present results provide novel evi-
dence and provide further validity evidence for the
MFIQ questionnaire,

Psychosocial factors

Psychosocial factors, such as pain somatization, distress,
catastrophizing, and depression, are frequent comorbid
clinical conditions in patients with TMD [37]. In the
present study, depression symptoms were significantly
associated with OHRQolL scores (OHIP-14 score). This
result s in line with the literature since patients with
TMD had worse OHIP-14 scores, higher depression,
anxiety, and stress scores than those without TMD
[20,43]. It has been shown that psychosocial status can
influence the perception of OHRQoL of patients with
chronic myogenous TMD since depressive symptoms
might affect how the person perceives pain and its
associated disability, as depression is associated with
negative cognitive patterns [19],

In addition, patients who have higher degrees of
somatization and depression symptoms and more jaw
disability had worse OHIP-14 scores [13,44,45].
Psychosocial impairments have shown to be significant
factors associated with poor OHRQoL, especially
depression symptoms, in patients with TMD [13,36].
These findings are in agreement with this study; depres-
sion symptoms were included in the best model to
discriminate between poor and good OHRQoL in this
study. The cut-off point to discriminate between good
and poor OHRQoL for the depression symptoms ques-
tionnaire (from RDC/TMD) was found to be 50 points
(moderate discriminative ability). This means that
patients who have at least this score on depression

symptoms might be predisposed 1o a worse self-
perceived quality of life [22].

Strengths and limitations

One of the strengths of the present study is that it
explores a topic that has not been explored before, espe-
cially looking at variables that could influence OHRQoL
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und, thus, provides novel evidence. The results of this
study reinforce the importance of the interaction between
functional and psychological impairments in this group
of patients, especially jaw function and depression symp-
toms. This study tried to clarify factors that could dis-
crimmite between good and peor OHRQoL in patients
with myogenous TMD and presented cut-off values 1o
help identify patients at risk of poor OHRQol. This
information could be used to guide dinical decision-
making and look for appropriated treatment strategics
to improve not only physical impairments but also psy-
chosocial aspects that could affect OHRQoL.

This study has some limitations. This study is
a secondary analysis from a randomized controlled
trial and, thus, it might not have been powered to
answer all questions that could explain, in part, the
lack of significance of some of the variables. In addition,
it analyzed only variables that were available in the
onginal dataset. It might be possible that other vanables
and factors known to influence quality of life (g,
sociocconomic status, marntal status, vartables related
to the job, pain beliefs, cognitive-emotional aspects,
social support, activities, ability to cope, mood, future
orientation, vitality, religiosity, and spirituality) but that
were not analyzed in this current study, could have an
influence in the OHRQol. Future research should
explore these factors and determine their influence spe-
afically on OHRQoL in patients with myogenous TMD.

Implications for clinical practice and future studies

Physical and mental health are aspects that determine
a good quality of life, For clinictans, to understand the
factors that interfere with quality of life of patients with
myogenous TMD is essential to claborate better ana-
mnesis, evaluation, and management strategics. In this
respect, this study clarified that psychological {(particu-
larly depression symptoms) and functional aspects, such
as jaw function based on the MFIQ questionnaire, were
the most important factors that could influence
OHRQoL in this sample. These two factors deserve
spectal attention in clinical practice. In additon, the cut-
off values provided for these factors could be useful for
clinicians as a guide in their clinical decision when
looking at improving OHRQoL as a goal.

Conclusion

The present study found that depression symptoms and
jaw function were the mast important factors influencing
OHRQol. This study indicates that patients with worse
jaw function and depression have higher scores on the
OHIP-14 questionnaire, indicating worse OHRQoL

Clinicgans treating patients with myogenous TMD should
look at both physical and psychological domains for mana-
ging jaw pain and, thus, improve OHRQoL in these
paticnts,
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Effectiveness of an 8-week neck exercise training on pain, jaw function and oral
health-related quality of life in patients with chronic temporomandibular
disorders: a randomized controlled trial.
Abstract

Background: despite the close relationship between jaw pain and cervical dysfunctions,
no study has tested the effectiveness of an 1solated neck tramng program fo manage
temporomandibular disorders (TMD).

Objective: to test the effectiveness of an 8B-week exercise program targeted to the neck
muscles compared to manual therapy, and placebo treatments on orofacial pamn imtensity,
jaw function, oral health related quahty of life (OHRQoL), and jaw range of motion
(ROM) m patients with TMD.

Methods: This 1s a randomized controfled trial. Fafty-four women with 18-45 years old
with diagnosis of myofascial or mixed TMD according to the Research Diagnostic
Cntena for TMD (RDC/TMD) were included. All patients were evaluated with the Visual
Analog Scale, Mandibular Function Impairment Questionnaire, Oral Health Impact
Profile — 14, and jaw Range of Motion (ROM) at baseline. immediately after treatment,
one-month and three-months follow-up. Participants were equally randomized into three
groups: Neck motor control traming (NTG), Mannal Therapy Group (MTG), and Placebo
Group (PG). For all outcomes, a mixed ANOVA with repeated measures was conducted
with a Bonferrom post hoc fest.

Results: NTG was significantly better than PG group on pain and jaw function at the end
of treatment, one- and three-months follow-up (Effect Size (ES) >0.7). For OHRQoL,
NTG was significantly better than MTG and PG at the end of treatment and at three-
months follow-up (ES>0.7).

Conclusion: Neck motor control training was significantly better than placebo treatment
to improve pain, jaw function, and OHRQoL, and better than manual therapy to improve
OHRQoL.

Keywords: Temporomandibular Joint Disorder, Jaw diseases, Neck muscles, Physical
Therapy Modalities, Exercise therapy.
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Effectiveness of an 8-week neck exercise training on pain, jaw function and oral
health-related quality of life in patients with chronic temporomandibular

disorders: a randomized controlled trial.

Abstract

Background: despite the close relationship between jaw pain and cervical dysfunctions,
no study has tested the effectiveness of an isolated neck traming program to manage
temporomandibular disorders (TMD).

Objective: to test the effectiveness of an 8-week exercise program targeted to the neck
muscles compared to manual therapy, and placebo treatments on orofacial pain intensity,
jaw fanction, oral health related quality of life (OHRQoL), and jaw range of motion
(ROM) in patients with TMD.

Methods: This is a randomized controlled trial. Fifty-four women with 18-45 years old
with diagnosis of myofascial or mixed TMD according to the Research Diagnostic
Cntenia for TMD (RDC/TMD) were included. All patients were evaluated with the Visnal
Analog Scale, Mandibular Function Impairment Questionnaire, Oral Health Tmpact
Profile ~ 14, and jaw Range of Motion (ROM) at baseline, immediately after treatment,
one-month and three-months follow-up. Participants were equally randomized mnto three
groups: Neck motor control traming (NTG). Manual Therapy Group (MTG), and Placebo
Group (PG). For all ontcomes, a mixed ANOVA with repeated measures was conducted
with a Bonferroni post hoc test.

Results: NTG was significantly better than PG group on pain and jaw function at the end
of treatment, one- and three-months follow-up (Effect Size (ES) >0.7). For OHRQoL,
NTG was significantly better than MTG and PG at the end of treatment and at three-
months follow-up (ES=>0.7).

Conclusion: Neck motor control training was significantly better than placebo treatment
to improve pam, jaw function, and OHRQoL, and better than manual therapy to improve
OHRQoL.

Keywords: Temporomandibular Jomnt Disorder, Jaw diseases, Neck muscles, Physical

Therapy Modalities, Exercise therapy.
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32 Bullet points

33

34 (1) Neck motor control traming is effective to improve orofacial paimn.

35 (2) Neck motor control traming 1s better than manual therapy to improve quality of
36 life m patients with TMD.

37 (3) Neck motor control training is better than placebo therapy to umprove orofacial
n 38 symptoms.
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1. Introduction

Temporomandibular disorders (TMD) are a group of conditions affecting the
stomatognathic system characterized by the presence of preauricular pain, restriction,
deviation or noises dunng jaw movements, and fatigune and pain of the masticatory
muscles. In addition, TMD are also commonly associated with other symptoms affecting
the head and neck (1, 2) TMD signs and symptoms occurs twice more oflen i women
than in men (2:1),(3-6) and over 70% of patients with TMD are women. Additionally,
women are more severely affected by TMD than men and generally seek treatment more
often.(7)

TMD is considered an important public health problem, as 1t is the mam source of
chronic orofacial pain having a big impact on quality of life of women with TMD.(7-11)
TMD has been shown to imterfere with daily activities, reducing the capacity of work
and/or social interaction of mdividuals suffering this condition,(12) having a big
economic impact.(13)

Patients with myogenic or nuxed TMD presents persistent pain, allodynia and
hyperalgesia, showmg an abnormal function of the central nervous system similar to other
chronic pamn conditions.(10, 12, 14) They usually present motor dysfunction (12, 15, 16)
expressing changes in the muscle behavior and function.(17, 18) Specifically, it has been
demonstrated that subjects with TMD present with lower neck flexor and extensor
muscles endurance and force, in isometric tasks.(19) In addition, subjects with TMD
present impaired performance of the deep cervical flexor muscles while conducting the
cramocervical flexion test (CCFT).(18, 19)

There 1s abundant evidence showing that neck mmscles and structures, and neck
functionality are impaired in subjects with TMD.(15, 18-21) For example, people with
jaw pain have worst neck disability and lower values on pressure pain threshold (PPT) of
neck muscles than people without jaw pamn.(9) In addition, subjects with myogenic TMD
diagnoses are more likely to present masticatory and cervical muscle sensitivity, self-
reported neck disability and lower PPT of temporal anterior, stemocleidomastoid
(SCOM), and upper trapezius muscles.(9)

The association between TMD and neck disorders 1s thought to oceur due to the
anatomic proximity and the convergence between the cervical and trigeminal areas in the
trigemmnocervical nuclens.(9, 22) Due to the convergence between orofacial and cervical
areas in the trigeminocervical nucleus,(23) the pain in each of three upper cervical joints

and on muscles mnervated by the upper cervical spinal nerves could be percerved at any
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74 area mnervated by the trigeminal nerve. So, impairments in the neuromuscular motor
75  control in the neck may be related to the overload of the cramo-cervical system and
76  consequently lead to pain in related structures such as the orofacial region (19)

77 Due to the complexity of TMD and also due to their common association with
78  headache, neck pamn, and disability, the physiotherapeutic approach in clinical settings
79  has been concentrated m improving the cranio-cervical functioning through exercises
80 targeted to the neck.(19) Treatments mcluding neck and head postural exercises, and
81 therapeutic exercises to masticatory muscles and/or neck muscles have been shown to be
82  effective to reduce musculoskeletal pain, improve jaw function, force, coordination,
83  endurance, mobility, stability, and motor control of the muscle system m these
84  patients.(24-26) In the same way, manual therapy treatment has been used to improve
85 range of motion, proprioception, stimulate synovial fluid production, and reduce pain in
86  different conditions. In subjects with TMD, manual therapy applied to neck area has
87  shown to reduce pain, unprove PPT and range of motion of masticatory and neck
88  muscles.(24, 27-29)

89 Different neck exercises, especially endurance traming of the deep neck muscles,
90  have been used to reduce pain and improve neck motor control in patients with neck pain
91 related disorders and cervicogenic headache.(30-32) Several trials have tested the
92  effectiveness of neck motor control in different conditions involving the neck such as
93 neck pain, cervicogenic headache, whiplash among others and all of them have shown
94  positive results. However, limited munbers of tals have tested the effectiveness of
95  manual therapy directed to the neck in subjects with TMD,

96 To our knowledge none of the previous studies have evaluated in isolation the
97  effectiveness of a specific exercise treatment for neck muscles in improving pan,
98  orofacial function, and quality of life in patients with TMD. Therefore, this study provides
99  prelimmary and novel evidence regarding the potential use of these exercises for this

100 condition. Thus, the following objectives of this study were 1) to determme the

BEERRGRE0 B EEYUBUHEURNYBEENBRRUERNEEEaIanaERZgYeNnsuN=

101  effectiveness of an 8-week exercise program targeted to the neck muscles compared to

:; 102 manual therapy, and placebo treatiments on orofacial pain intensity (primary outcome),
:i 103 jaw function, oral health related quality of life (OHRQoL), and jaw range of motion
55 104 (ROM) (secondanes outcomes) in patients with TMD immediately after the end of
3 105  treatment (final evaluation; primary time point), one-month follow-up (four weeks
:: 106  after the end of treatment) and three-months follow-up (12 weeks after the end of
60 107  treatment).
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It was hypothesized that, after eight weeks of treatment, individuals receiving
neck motor control traimng would significantly reduce their orofacial pamn, and would
significantly improve their jaw function, OHRQoL and jaw ROM when compared to a
placebo treatment. It was hypothesized that neck motor control training would have

stmilar results than manual therapy treatment.

2. Methods

2.1 Study design

This study was a parallel randomized controlled trial. The assessor (who measured
the clinician-assessed outcomes) did not know the group allocation, the therapist did not
know the results of the measured data, and the patients were unaware of the study
hypothesis. In addition, patients were instructed to not discuss their allocation group with
the other participants, to avoid biases. The randomization process was performed by using
a website (www.randomization.com) which provide the random sequence. The
randomization sequence was generated by a research assistant pot involved in the trial
recruitment. To ensure the concealment of allocation, an external researcher, not involved
m the study phases, prepared opaque envelopes (sealed and mumnbered) with the
randomization. Participants were equally randomized mto three groups: Neck Motor
Control Tramming Group (NTG), Manual Therapy Group (MTG), and Placebo Group
(PG).

This tnal was approved by the Ethics Comumittee of the local University prior to
data collection (number; 2.131,546), and it was registered in the Brazilian Clinical Tnals
Register (munber; RBR-3fc62¢). This tnal was reported according to the CONSORT
guidelines and the Template for Intervention Description and Replication (TIDicR)
checkhist and guide. (33, 34)

2.2 Subjects

Participants were recruited from the Department of Dentistry of the Federal
University of Pernambuco and the community through announcements by advertisements
placed i the Umversity's centers and social media between October 2017 to September
2019. Patients were included based on the following inclusion criteria: women, aged
between 18 to 45 years old; orofacial pain for at least six months; and diagnosis of
masticatory myofascial pain or mixed TMD according to the Research Diagnostic Criteria
for TMD (RDC/TMD).(35) Patients were excluded if they had 1) ustory of neck or facial
trauma; 2) history of cervical spine and/or cramofacial surgery; 3) diagnosis of

http://mc.manuscriptcentral. com/clinrehab
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142 fibromyalgia or theumatic or neurologic or clironic systemic issues; 4) mental illness; 5)
143 orthodontic treatment ongoing or completed in less than six months; or 6) participants
144 who had been using occlusal splints or regular medication or treated by a physiotherapist
145  for less than six months. An expenenced clinician determined the eligibility of the
146  subjects and used the standardized forms from the RDC/TMD to evaluate the patients.
147 The diagnosts was made with the old RDC/TMD eriteria version since the new
148  version of the RDC/TMD criteria was not available m the Portuguese language during
149 the project data collection. The complete standardized RDC/TMD critena exanunation
150  was applied for all patients.

151 Sample size calculation: The Sample size was determined usmg the Gpower
152 software. based on the primary outcome of this trial, which was orofacial pain intensity
153 (measured by a (-10 cm Visnal Analog Scale (VAS)). This calculation was based on a
154  pilot study conducted by our team. Based on the estimates of the effect size (mean
155  difference) of 2.6 (SD 0,83, ES = 1.4) mum between active groups (NTG and MTG) when
156  compared to PG on VAS, an « = 0.05; and  =80%, 54 participants were needed in total,
157  being 18 patients per group.

158  Procedures: Demographic data including age, weight, and height, body mass index
159 (BMI), TMJ pain, difficulty to feeding, and headache paim intensity (VAS) was collected
160  for all subjects. In addition, the following outcomes were collected:

161 2.3 Outcome measures

162 All chincian-assessed outcomes (when the outcomes were not self-reported, 1.¢.
163  jaw ROM) were collected by two assessors who were blinded to the treatment allocation,
164  at baseline, and immediately after the end of treatment, four (one-month follow-up) and
165 12 (three-months follow-up) weeks after the end of treatment for the three groups.

166 The primary outcome measure was self-reported orofacial pain intensity measured
167  with the VAS. Secondanes outcomes were self-reported jaw function and oral health-
168  related to quality of life (OHRQoL), and jaw range of motion (ROM) evaluated by a
169 clinician, We also collected neck outcomes; these will be analyzed and presented in other
170 manuscript which 1s under preparation. All evaluation procedures and treatment were
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171  performed m the Leaming and Motor Control Laboratory at the Physiotherapy
55 172 Department of Federal University of Pernambuco.

56

57 173 2.3.1 Orofacial pain itensity

:g 174 The orofacial pain intensity was measured by VAS, which s a line with 0 to 10
&0 175  centimeters, anchored by descriptors at each end pomt. Where, i left end “0 (zero)”
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means “no pamn”, and in the right end “10” means “worst pain unaginable” The
participants were gwded to check a perpendicular line along that axis, i the pomnt that
best represented the orofacial pain at rest. The pain intensity was described as the value
between the point chosen by the participants to the left end point, in cm. The validity and
responsiveness (36) of the VAS to measure pam has been recognized and the rehiability
of VAS has been considered fair to good (ICC: 0.55-0-83) (37-39)

2,32 Jaw function

Jaw function was evaluated by the Mandibular Function Impamrment
Questionnaire (MFIQ), which permits to classify the severity of the jaw functional
limitation assoctated to TMD. It is a reliable and valid questionnaire to evaluate the jaw
function in patients with TMD and has been translated and validated for Brazilian
Portuguese (40, 41) This questionnaire was composed by 17 questions, divided in two
dimensions: functional capacity and feeding, with the total score of 68 points. Higher
scores represent worst functional impawment on mandibular function. The smallest
detectable difference (SDD) for the total score has been established to be 8 pomts.(41)

2.33 Oral Health Related Quality of Life (OHRQoL)

The Oral Health Impact Profile - simplified version (OHIP-14) was used to
evaluate the OHRQoL. This questionnaire 1s useful to evaluate the individual functional
limitation regards to oral symptoms and emotional and social well-being, showing the
mmpact of the oral diseases on the individual's well-being. The OHIP-14 was developed
followmg a concepual model of oral health and have seven domains: physical pain,
psychological disability, psychological discomfort, functional impairment, physical
disability, social disability, and general disability. The questionnaire is composed by 14
questions, and each one can be scored between 0 to 4. The total score is 56 and is
calculated by adding all items. The higher the score, the worst the OHRQoL. It 1s a
reliable and valid questionnatre to evaluate the quality of life in patients with TMD and
has been translated and validated for Brazilian Portuguese.(42, 43)

234 Jaw range of motion (ROM)

Jaw ROM was evaluated for the following movements: jaw opening without pain,
(the participant was instructed to open her mouth as far as possible without pain); right
and left lateral excursion (the participant was instnucted to move her jaw as far as possible
to the nght/left side wathout pamn); and protrusion (the participant was mstructed to move
forward her jaw as far as possible without pain). The jaw ROM was measured with a
umversal caliper (Digital Umiversal Caliper, 150 mm, Sio Paulo-SP, Brazil), according
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210 to the RDC/TMD guidelines, which has a good validity to evaluate patients with
211 TMD.(35) The measures were done three tunes with 30 seconds of interval, and the

212 average between them was used for all analyses.

213 2.4 Intervention

214 This study had two active treatment groups and one placebo group. As
215 described below

216 24.1 Neck Motor Control Training Group (NTG)

217 Participants of the NTG performed an 8-week exercises program (specific and

218 progressive) to the flexor and extensors neck muscles as described in the protocol by Falla
219 et al(30, 32) Patents received mstructions and were mdividually supervised for 30
220 minutes, once per week for a period of 8 weeks, totaling eight sessions. During each
221 session, the physiotherapist verified performance of the exercises taught m the previous
222 week and if considered appropriated, exercises were progressed. This program consisted
223 of'two phases:

224 2.4.1.1 Phase |

225 The first phase lasted six weeks. Patients performed low-load exercises targeted
226  to the deep neck flexors and extensors neck muscles, This phase is directed to train the
227  deep neck stabilizing muscles (longus colli and longus capitis).(30) Subjects were
228  mstructed to perform a craniocervical flexion movement in supine relaxed position, aided
229 with a visual pressure feedback (Pressure Biofeedback Stabilizer; Chattanooga. Hixson,
230 TN, EUA), placed under the occipital region. This device monitors the cervical lordosis
231 flattening that oceurs with the contraction of the longus colli. The exercise started with
232 the biofeedback device inflated initially at 20 mmHg. The participant was required to
233 perform a short cramocervical flexion movement (nodding movement: “yes”™), and to
234 mamtan it for 10 seconds, with 10 repetitions and 10 seconds of rest between them. This
235  sequence was considered as one repetition with a duration of 190 seconds i total. Then,
236  the patient was allowed to progress the exercise during five stages of 2 mmHg of
237  increment each, reaching a maximum pressure of 30 mmHg, based on the Stabilizer
238  device. The participant was instnacted to do the contraction slowly and smoothly, not
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239 allowing retraction or lifting the head from the bed and avoiding the co-contraction of

55 240 SCM and scalene muscles. The number of repetitions and series were adapted
3 241  ndividually, ensuning that the patient did the exercises without pain or discomfort. When
:g 242 possible, subjects started the exercises with a minmmum of two series of 10 repetitions,
60 243 and they could progress until 3 series of 10 repetitions.
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Tn this phase, participants performed also exercises to train the deep extensor neck
muscles. They executed movements of cranio-cervical extension, flexion and rotation i
prone position on elbows at 90°, with neutral neck position. The patients started the
exercises with a minimum of one series of 10 repetitions of three seconds each. The goal
was to evolve until 3 series of 135 repetitions. When more than one senes were done, there
was an mterval of 2 minutes between series. The nunber of repetitions and series were
adapted individually, ensuring that they did the exercises without pain or discomfort, The
protocol of exercises is available i the Appendix 01,

2.4.1.2 Phase 2

The second phase lasted two weeks and had two strengthening exercises to the
neck muscles, usmg the head weight as a load. The first exercise consisted of
strengthening the neck flexor muscles. Subjects were i supine position and they were
mstructed to perform a cranio-cervical flexion followed by a cervical flexion raising the
head of the bed, The second exercise consisted of strengthening the cervical extensors
muscles. Patients were m a 4-kneelmg prone position maintaining the craniocervical
region m a neufral positon, while they were mstructed to do a cervical extension
movement. The patients started the exercises with a minimum of one series of 10
repetitions of three seconds each. The goal was to evolve until 3 series of 15 repetitions.
When more than one series was done, there was an interval of 2 minutes between series.
The number of repetitions and series were adapted individunally, ensuring that the patient
did the exercises without pamn or discomfort,

2.4.1.3 All Phases

Durning all treatment’s phases, patients were instructed to perform the exercises at
home one tume per day, for eight weeks. The exercises lasted between 15 to 20 minutes
per day and should be done without pain or discomfort in the jaw, masticatory muscles
or neck. The treatment was done by an experienced physiotherapist in the area of orofacial
pain (six years of experience), who did not take part in recruitment and evaluation phases.

242  Manual Therapy Group (MTG)

Subjects assigned to this group recerved manual therapy one once per week for
eight weeks, lasting approximately 30 minutes. Each session could be extended for
another 10 minutes depending on the patient’s needs. The treatment was done by the same
physiotherapist who applied the other treatments.

The following techniques were applied:

http://mc.manuscriptcentral. com/clinrehab
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278 Myofascial release to neck muscles (upper trapezius, stemocleidomastoid muscles
279 (SCM), antenior scalene, and suboccipital, bilateral for 10 mmnutes (44, 45)
280 Postero-anterior and latero-lateral articular mobihzations (I and 11 levels

281 according to Maitland)(46. 47) of the cervical vertebrae were performed just to relieve
282  pam. The four most pamful segments during palpation at the time of the session were
283  mobihized. Three series of ten mobilization movements were performed i each segment.
284 Also, stretching techmques to the neck muscles were applied by the therapist in
285  the following postures: cervical lateral flexion, cervical flexion, cervical flexion with
286  rotation, and cervical extension, at least for 2 series of 30 seconds to a maxunum of 3
287  senes of 30 seconds each. The number of series was decided based on patient’s capacity
288  to perform it

289 The following home activities were reconunended for this group:

290 Relaxing techmques: self-massage with circular movements in the neck muscles
291  and hot pads for 20 minutes every day,;

292 Self-stretching of the neck muscles in cervical lateral flexion, cervical flexion,
293 cervical flexion with rotation, and cervical extension. The number of series was
294  determined by the physiotherapist during the m-clinic visit.

295
296 243  Placebo Group (PG)
297 The patients in this group received a placebo treatment. A therapeutic ultrasound

298 - US (Quark®, Pro Seven 977) machime, which was tumed-off during the therapy, was
293 used to provide a credible placebo. Subjects were not aware of the placebo tervention.
300  Two minutes of tumed-off US were applied to the following muscles: SCM, upper
301  trapezius and splenius, bilaterally with one-minute interval between them, one time per
302  week, for eight weeks. The patients in this group did not perform any exercise or
303  stretching at home. The treatment was done by the same physiotherapist who applied the
304  other treatments.

305 All treatment groups were treated in the Leaming and Motor Control Laboratory
306 at the Federal Umversity of Pernambuco, individually by the same experienced
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307  physiotherapist in the area of orofacial pain (six years of experience), who did not take

55 308  part in recruitment and evaluation phases.
56
57 309 Co-interventions for all groups: Participants were required to refram from other

» 310  types of treatments for TMD pain during this treatment phase, including medication. If
60 311 the patient received another treatment, the patient was oriented to say to the
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phystotherapist and then this was noted by the researcher. However, in this study no
patient referred that she recetved other type of treatment.

244 Study follow-up
All clinician-assessed outcomes were collected by two assessors who were
blinded to the treatment allocation. All patients were evaluated immediately at the end of
the freatment, four weeks after the end of treatment (one-month follow-up), and 12 weeks

after the end of treatment (three months follow-up).

245 Comphance with treatment

Participants were treated in the clinic, and they were motivated to perform home
exercises (NTG) or follow recommendations (MTG). The compliance with treatment in
the clinic was assessed based on the attendance to each session. To momitor the
compliance with exercises/recommendations at home, the patients were asked to perform
the exercises/recommendations that they had done at home before the begmning of each
session.

2.4.6 Stanstical analyses

To test the data distribution the listograms and Kolmogorov-Smirmov test were
applied. The primary and secondary outcomes were normally distributed and were
described in terms of their means and standard deviations (SD).

To charactenze the sample, demographic data and clinical data (1.e., age, body
mass index (BMI), orofacial pain, headache pain intensity) were compared between
groups by using an ANOVA test and Bonferroni post-hoc test. To analyze dichotomous
variables (presence of TMJ pamn, difficulty to feeding, presence of headache and presence
of neck pain) a chi-square (X?) test was used.

To determine whether there was a difference between groups over time on pam
mtensity (primary outcome) and jaw function, jaw ROM, OHRQoL (secondaries
outcomes) a mixed ANOVA with repeated measures was conducted. The within-factor
was time (baseline, final (immediately after the end of treatment), one-month follow-up
(four weeks after the end of treatment), and three-months follow-up (12 weeks after the
end of treatment), indicating the difference in the same group over time, and the between-
factor was treatment (NTG, MTG, PG), indicating the differences between groups over
time. A Bonferrom Post hoc test was applied after ANOVA to verify where the
differences occurred.
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346 All results were performed based on mtention-to-treat analysis. In this case all
347  subjects were analyzed according to the group i which they were allocated, mcluding all
348  dropouts. To impute the nussing data from the continuous variables, we use an imputation
349  based on plausible data models, obtained from a distribution specifically designed for
350  each mussing data pomt. The selected mmputation method takes a set of predictors and
351  retwns a single imputation for each missing entry in the meomplete column, So, to unpute
352  each mussing data, all other data m the spreadsheet is consulted. For this, the "MICE"
353  package of the R software was used, (48) To determune the effect sizes (ES) between-
354  groups, the Cohen’s @ mdex was caleulated for all outcomes and interpreted according to
355  Cohen’'s guidelines.(49) All data analysis was done with the SPSS and R software.

356 3. Results

357 In total 153 volunteers were recruited. however just fifty-four accomplished the
358 mclusion eritena, and were equally randomized between the groups. The flowchart
359  (figure 1) presented the sample distnbution according to the CONSORT statement and
360  highlights the number and reasons for dropouts. Two patients did not complete the
361  evaluation at the end of the treatment (mam time point) and dropped out due to personal
362  reasons (one from the NTG [she had no more transportation to come to the service] and
363  other from MTG [she was no longer available to come to service]). No differences
364  between groups were identified at baseline in any measures. All demographic data are
365  presentedin Table 1.

366 None of the participants received any co-intervention and did not report any type of
367  adverse events. In average the patients attended 95.8%, 88.2%, and 91% of the sessions,
368 mthe NTG, MTG, and PG respectively.

369 3.1 Primary outcome

370 All groups significantly improved orofacial pain intensity overtime (Table 4,
371 Appendix). Also, there were significant differences between NTG and PG groups at the
372 end of the treatment (ES 0.9 [95%C1= 0.2; 1.6]). one-month follow-up (ES 0.8 [95%CI=
373  0.1; 1.5]) and three-months follow-up (ES 0.7 [95%CI= 0.I; 1.4]), favoring the
374  ntervention group (Table 2), No signaficant differences were observed between NTG and
375  MTG, and MTG and PG at any tine pomt.
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55 376 3.2 Secondaries outcomes

3 377 3.2.1 Jaw Function

:g 378 Jaw function showed an improvement m the NTG (within-group) just at one- and
60 379  three-months follow-up. No sigmficant differences were observed over time on jaw
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function for the MTG and PG (Table 4, Appendix). Regards to between-groups analyses,
signmficant differences occurred between NTG and PG at the end of treatment (ES 0.9
[95%CT= 0.3; 1.6]), one-month follow-up (ES 0.8 [95%CI= 0.1; 1.4]) and three-months
follow-up (ES 0.9 [95%CI= 0.2; 1.6]), favormg the intervention group. And between
NTG and MTG after three-months follow-up (ES 1 [95%CI=0.3; 1.7]), favonng the NTG
group (Table 2). No difference was verified between MTG and PG,
3.22 OHRQoL
The OHRQoL mmproved in all measure’s times related to the baseline measure for
NTG and MTG, but not for PG. However, all groups improved their quality of life at
three-months follow-up (Table 4, Appendix). Between-groups analyses showed that the
NTG was significantly better than MTG and PG at the end of treatment, one-month and
three-months follow-up, with a large ES (>0.7), favoring the NTG (Table 2).
323 Jaw ROM
Jaw ROM did not show a clear improvement after treatments. The NTG improve
protrusion and the MTG improved left lateral protrusion at one- and three-months follow-
up (within-group analysts) (Table 5, Appendix). Between-group analyses showed that the
PG obtained significantly better results in protrusion movement than MTG (ES -0.8
[95%CI~ -1.4; -0.1]) (Table 3).
4. Discussion
The main results from this RCT were that an exercise program targeting neck motor
control traming for 8 weeks was effective to improve pain, jaw function and OHRQoL,
but not jaw ROM in women with TMD. Significant improvement was verified in orofacial
pain and OHRQoL over time m all treatment groups. Neck motor control training was
similar to manual therapy and better than placebo to improve pain and jaw function.
Nevertheless, neck motor control training was better than these treatments to improve
OHRQolL. Thus, the hypothesis of the study was therefore partially confirmed.
4.1 Orofacial pain
The neck motor control tramning proposed i this study was able to significantly
reduce orofacial pain mtensity in patients with TMD. Similar results were obtained mn a
study using neck motor control exercises plus upper neck manual therapy.(28) The
orofacial pain relief after exercises targeted to the neck might have occurred due the
neuroanatomical connections between these areas, since the stimulation of the inhibitory
downward path through the neck may reduce pain in the trigeminal area.(28, 50, 51) In

addition. 1t 1s known that the low-intensity exercise such as motor control exercise can
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414 provide an adequate stimulus to produce exercise induced hypoalgesia effect in patients
415  with chronic pam.(52)

416 Patients with chronic MSK pain such as patients with TMD have altered sensory
417  mput that affects sensorimotor organization and processes within the central nervous
418  system.(53) Specific exercises as motor-skill traiming could stimulates the cortical
419  neuroplasticity and the organization of altered motor function seen in these patients.(53,
420  54) Motor control training also could improve task performance and representation of the
421  tramed musculature in the prumary motor cortex better than general exercises and this
422 could help with brain neuroplasticity and pam modulation (53, 54)

423 In the present study, pain intensity also improved in the placebo group, similar to
424  Barbosa et al (2019)'s study, who applied exercise directly to the jaw and showed a
425  progressive decrease in perceived pain for both treatment and placebo groups (simulated
426  laser therapy). The nmnprovement i pain intensity in the placebo treatment may be derived
427  from the participant’s perception and experience of receiving a treatinent to reduce pain,
428  added with memories of previous expenences and current expectations.(55) Placebo
429  effects results from the positive psychosocial context, that is capable of influencing the
430 patient’s brain, and 1t is created by treatment expectations; in this way it should be
431  considered as a powerful component in the clinical approach. It is established that the
432  practitioner’s attitudes and competence may influence the magnitude of the placebo
433  effects, which could represent around of 37% to 70% of the magnitude of effect the pamn
434  relief (56-58) Moreover, the patient-therapist alliance contributes to placebo effects and
435  health outcomes and might have contributed to the positive effect seen m these
436  patients.(56, 57) However, we did not formally evaluate expectations and therapeutic
437  alliance in our study. Future stdies should take into consideration these factors.

438 4.2 Jaw function

439 Jaw function was better in the neck exercise tramng group compared to a placebo
440  treatment, similar to Barbosa et al (2019).(55) This improvement in jaw function only in
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441  the exercise group, different from the pain assessment, could be due to the fact that the

:; 442  placebo effect does not mfluence the disease but affects the illness as a subjective
2 443 perception of the patient experience (57)

55 444 Jaw function was not significantly different after treatment between neck motor
3 445  control tramning and manual therapy group and both groups mmprove jaw function
:g 446  similarly. The improvement in jaw function due to the treatment is expected as a
60 447  consequence of pan reduction especially in patients with severe functional hmitations.
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In addition, as mentioned previously, jaw disability has been highly associated with neck
disability and thus mmprovement in the neck could be reflected in improvements of the
Jaw function.(19)

4.3 OHRQoL

The OHRQoL improved in all treatment groups, but participants receiving neck
motor control trainng improved more significantly than the other groups. It1s well known
that OHRQoL s related to worse jaw fimction and orofacial pain and thus the
improvement n quality of life could be related to the improvements of these outcomes
and facilitate the daily professional and/or social activities (59, 60) The mnprovement of
quality of life observed i all groups could be due to other aspects related to quality of
life such as to pain beliefs, mood, ability to cope and cognitive-emotional aspects, and
could be influenced by the patient-therapist relationship, characteristics of the treatment
and the overall healthcare setting, which are relevant contextual factors that could affect
treatment outcomes. (56, 57, 61) However the improvement were more evident in the neck
motor control training group, and this aspect could be related to nature of the treatment,
where the patients has a big responsibility for your treatment, consequently influencing
directly in your self-care.

4.4 Jaw ROM

The improvement in the jaw ROM was not clearly observed for any of the groups.
This result s in accordance with another study looking at effects of an intervention
protocol directed to the neck region m patients with TMD.(28) Thus, it 1s hypothesized
that penipheral paimn sensitivity on the orofacial region did not change after this applying
a treatment in the neck. It 1s expected that treatments that target both regions (neck and
Jaw) could be more effective to mmprove jaw ROM and function i the masticatory
muscles. Future studies should analyze isolated and combined therapies and determine
their effectiveness.

4.5 Strength and clinical implications

To our knowledge this is the first study that tested a specific neck motor control
exercise protocol alone i a group of patients with TMD. This study showed that exercises
directed to the neck (which requires low therapeutic supervision) could be useful in the
management of patients with chronic jaw pain. This study chose to apply the protocol of
exercises alone, to clanfy the effectiveness of this type of treatment n 1solation and to
ensure the internal validity of the study. This study followed the methodological standards

of RCTs using a good randomization and allocation concealment processes.
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Although the therapist could not be blinded (due to the nature of the therapies),
she was blinded to the outcome measures. In addition, patients were blinded to the
hypotheses of the study decreasing the possibility of perfonnance biases. Assessors were
blinded to the allocation group, which avoid detection biases. Co-interventions were
controlled i order to avoid contamination bias. Furthermore, infention to treat analysis
with multiple data unputation were used, since few dropouts were found at the end of
treatment, and a higher number were venfied at the three-months follow-up evaluation.
This analysis strategies improve the statistical power of the data, especially because a
multiple imputation method was applied. This type of imputation 1s more advantageous
than the smgle imputation because it uses several complete data sets and provides both
the between- and within-imputation variability. Multiple imputation method provides
values that could estimate the variance and the interval of the parameter of interest (62,
63)

4.6 Lumtations of the study

The mam limitations of the present study are regarding to the patient recruitment. The
patients were recnmted i two distnet ways (specialized health service and by
advertisements) and by convenience, this may be considered as a source of selection bias
that could affect external validity of the study. Also, it was not possible to blind the
therapist to the treatments due to their nature and also because the same therapist was
mvolved in the treatment of all groups. It is important to highlight that our sample
consisted of adults” women, and thus our results might not be generalizable to other
populations,

4.7 Future directions

Further studies should explore the effectiveness of neck exercises i a longer period
of time (more than 8 weeks of exercises) alone and combined with exercise for the jaw
region and using longer follow-ups (six months or more). Also, studies should include
men, a different age range, and different degrees of jaw disability and chromicity to
determine whether this protocol would be beneficial for different subgroups.

5. Conclusion

Neck motor control traming were effective to improve pain mtensity, jaw function
and oral health related quality of life, but not jaw ROM in women with TMD. In addition,
exercises targeted to the neck were sigmficantly better than placebo to improve paimn, jaw
function and oral health related quality of life, and significantly better than mannal
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therapy to mprove oral health related quality of life. These results provide promising

evidence of the use of neck motor control exercises in patients with TMD.
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697  Table 1. Sample Characterization
NTG MTG PG
Mean (SD) Mean (SD) Mean (SD) p value F
Outcomes
CI95% C195% Cl 95%
26 (8.7) 318(98) 28.8(104)
Age 0.170 1.836
226,293 26.9;36.7 236,339
229(4.4) 235(49) 233(44)
BMI 09186 0.088
20.7, 25 21,259 211,254
725(1.7) 6.5(2.2) 7(1.8)
Baseline VAS 0.531 0641
B.4;81 54:76 6.2,78
7.8(1.8) 8(1.9) 85(15)
Headache VAS 0.381 0.990
67,886 66,94 75,88
YESIN total (%) YES/N total (%) YES/N total (%) p value X2
Joint pain 17/18 (94.4) 14/18 (77.8) 18/18 (100) 0.057 5731
Difficulty
1118 (61.1) 13/18 (77.8} 16/18 (88.9) 0.152 3765
feeding
Headache 1518 (83.3) 11/18 (61.1) 13718(72.2) 0.452 1.587
Neck pain 14118 (77.8) 13/18 (72.2) 16418 (88.9) 0.450 1.598

698 NTG: cervical training group; MTG: manual therapy group; PG: placebo group: (195%: confidence

699  interval; VAS: 10 am- Visual Analog Scale, P<0.005; F: ANOVA results; X* : Chi-square test

700
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Table 2. Mean differences between groups of Pain intensity, Jaw function and Oral

health-related quahity of life

NTG vs MTG

NTG vs PG

MTG vs PG

NTG vs MTG

NTG vs PG

MTG vs PG

NTG vs MTG

NTG vs PG

MTG vs PG

BETWEEN-GROUP (MD Ci 95%) (ES CiI 95%)

MD (95%CI)
ES (95%CH)
MD (95%CI)
ES (95%Cl)
MD (95%C1)
ES (95%C)
MD (95%Cl)
ES (95%Cl)
MD (95%Cl)
ES (95%CI)
MD (95%C)
ES (95%C1)
MD (95%CI)
ES (95%C)
MD (95%C)
(95%C1)
MD (95%Cl)

ES (95%Cl)

POST HOC

Baseline

06(-07;19)
03(-1;03)
0.1(-1:12)

0.1(-0.7; 0.6)

-0.5(-1.8;0.8)

0.3(-04;09)

6.1 (-13.8; 1.6)
0.5(-0.1;1.2)

0.8 (-54.42)

0.1(-0.5:0.8)

53(-3.2; 13.8)

04(-1.1:02)

-5.4(-128,2)

0.5(-02;1.1)

-5.3 (-12.2; 1.8)
05(0.1;12)
0.1(-79,81)

0(-0.6,0.6)

End of
Treatment

-08(-2509)
03(-04 1)
1.9 (-3.4; -0.4)*
0.9 (0.2; 1.6)
-1.1(-2.8:0.7)
04(02;11)
-8.5 (-14.5; -2.5)*
0.9 (0.3; 1.6)*
9.2 (-15.4; -3)*
1(0.3; 1.7)
-0.1(-8.2;6.8)
0.1(-06;0.7)
-5.7(-12.7.1.3)
05(-0.1;1.2)
9.5 (-16.3; -2.7)*
0.9 (0.3; 1.6)*
-38(-12.1:45)

0.3(-0.3 1)

One-month

follow-up
-1,1(-2.5,0.3)

05(-0.1:1.2)
1.4 (-2.6; 0.3)*

0.8 (0.1; 1.5)
-0.3(-1.9; 1.3)

0.1 (-0.5,0.8)

-8.3 (-16.3; -0.3)*

0.7 (0.1; 1.4)*
-7.2(-14.8; 0.4)
06(-0.1;1.3)
1.1{-87;109)
0.1(-0.7; 0.8)
6.9 (-148; 1.1)
06(-0.1;1.2)
-8 (-15; -1)*
0.8 (0.1; 1.4)°
1.1(-10.2;8)

0.1 (-06:0.7)

N: number of participants; NTG; Cervical training group; MTG: Manual therapy group; PG:

piacebo group; OHRQoL: oral health-related quality of life; MD: Mean difference; ES:

standardized effect size.
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Three-months

follow-up
-1(-23;03)

0.5(-0.1;1.2)
1.4 (-2.6; -0.2)*

0.7 (0.1; 1.4)

0.4(-1.9;1.1)

0.1(-0.6;07)

A1.7 (-20.9; -
2.5)"

0.9 (0.2; 1.5)*

7.3(-14.4; -
0.2)*

0.7 (0.1; 1.4)*
44(-55,143)

-0.3(-1;03)

425 (-20.1; -
4.1y

1(0.3:1.7)

-9 (-16; -2)*
0.9 (0.2; 1.6)*
35(-58;128)

-0.2(-0.9;0.4)
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706  Table 3. Mean differences between groups on jaw range of motion (ROM)
POST HOC
BETWEEN-GROUP (MD Cl 95%) (ES CI95%)
End of One-month  Three-months
Outcomes  Comparison Baseline Traainans
follow-up follow-up
MD (95%Cl) -0.9(-109,72) -24(-8.4,38) -1.1(-78:56) 0(-58,58)
NTG vs MTG
ES (95%Cl) -0.1(-0.7;: 0.6) 0.3(-04;09) 0.1(-0.5;08) 0(-0.6; 0.6)
MD (95%Cl)  0.2(-6.4; 6.8) 34(-29;9.7) 03(-66;72) 12(4.9:7.3)
Jaw opening NTGvs PG
ES (95%Cl) -0.1(-0.8:0.5) -04(-1;0.3) 0.1(-086;07) -0.1(-0.8:05)
MD (95%Cl) 1.1(-5.5;7.9) 5.8 (-0.4; 12) 14(45.73) 1.2(-38:6.2)
MTG vs PG
ES (95%Cl) -0.1(-0.8;0.5) 06(-1.301) -0.1(-0.7;,06)y -02(-0.8,05)
MD (95%Cl) 04(-1.2;2) 0.1(-1.4;1.2) 0.5(-1;2) 0.6(-0.5;1.7)
NTG vs MTG
ES (95%Cl) -0.2 (-0.8:0.5) 0.05 (-0.6:0.7) -0.2(-09,04) -04(1,03)
MD (95%CI, 03¢(-1.3;19 -1.2(-2.8,0.2 08(-0.7. 23 04(-0.7,1.5
Right lateral e i (95%ClI) { ) ( ) ( ) ( )
excursion
ES (95%Cl) -0.1(-0.8;0.5) 06(-0.1;1.2) 03(1,03) -02(-0.9,04)
MD (95%Cl) 01(-2; 1.8) -1.2(-24,0.01) 03(-1,1.8) -02(-1.3,09)
MTG vs PG
ES (95%CI) 0.0(-0.6:0.7) 06{-001:13) -0.1(-08:05) 0.1({-0.5:0.8)
MD (95%Cl) 05¢-0.9; 1.9) 0.1(-18;1.8) -1(-2.3;03) 05(-06;186)
NTG vs MTG
ES (95%Cl) -0.2; (0.9, 04) -0.1(-0.7, 0.6) 05(01;12) -03(1,03)
MD (95%Cl) 0.1(-16;1.8) -14(-3.2,04) -08(-22;08) 0.1(-05;0.7)
Left lateral NTG
vs PG
excursion
ES (95%Cl)  -0.1(-0.7;0.8) 05(-0.1;1.2) 04(-0.3:1.0) 07(-03:1.7)
MD (95%Cl) -04(-2.1:1.3) -1.5(-3.1;0.1) 02(-14;18) -07(-1.8;04)
MTG vs PG
ES (95%Cl) 0.1 (-0.5; 0.8) 06(-0.1;1.3) -0.1(-0.7:08) 04(-0.2;1.1)
MD (95%Cl) -0.3(-14:;08) -04(-1507) -0.1(-15:09) -0.5(-1.8;08)
Protrusion NTG vs MTG
ES (95%CI) 0.2(-0.5;0.8) 0.2(-0.4;0.9) 0.1 (-0.6:0.7) 0.3(-04;09)
2
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MD (95%CI) 0(-1;1) 0.9(-0.1;1.9) 0{-1:1) 05(-04,14)
NTG vs PG
ES (95%CI) 0 (-0.6; 0.6) -06(-1.3,0.1) -0(-0.6, 0.6) -0.3(-1.03)
MD (95%Cl) 0.3(-0.8; 1.4) 1.3 (0.1; 2.4)* 0.1 (-1.1;1.3) 1(-0.1; 2.1)
MTG vs PG

ES (95%CI) -02(-08:04) 0.8 (-1.4;-0.1)* -01(-07.06) -06(1.301)

N: number of participants; NTG: Cervical training group; MTG: Manual therapy group;

PG: control group; MD: Mean difference; ES: standardized effect size.
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712 Figure 1. Study flowchart according to the CONSORT statement
713 -
[ Assessed for eligibility (n=153) J
714
~

Excluded (n = 89)

- Associated diseases: 46

- Orthodentic treatment: 30

- Arthrogenic TMD: 14

- Did not consent to participate: 5

[ e |
Randomized to Neck Randomized to Randomized to
Motor Control Training Manual Therapy Placebo Group (PG)
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Appendix 01. Motor control exercises applied to neck motor control training group.

Phase 1

Figure 2. Deep neck flexors training
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Figure 4. Deep and superficial neck flexors training
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Figure 5. Deep and superficial neck extensors training
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Abstract

Objective: to test the effectiveness of an 8-week exercise program targeted to the
neck muscles compared to manual therapy, and placebo treatments on neck disability,
neck range of motion (ROM), cranio-cervical motor control with the cranio-cervical
flexion test (CCFT), and cinesiofobia level in patients with temporomandibular
disorders (TMD).

Methods: This was a double-blinded randomized controlled trial. It was included fifty-
four women between 18 to 45 years old with diagnosis of masticatory myofascial pain
or mixed TMD according to the Research Diagnostic Criteria for TMD (RDC/TMD). All
patients were evaluated with the Neck Disability Index (NDI), Neck ROM with CROM®
device, cranio-cervical motor control with the CCFT, and cinesiofobia level with Tampa
Scale at baseline, immediately after the end of treatment, four (one-month follow) and
twelve (three-months follow-up) weeks after the end of the treatment. Participants were
equally randomized into three groups: Neck motor control Training Group (NTG),
Manual Therapy Group (MTG), and Placebo Group (PG). For all outcomes a mixed
ANOVA with repeated measures was conducted and a Bonferroni post hoc test was
applied. All results were performed based on intention-to-treat analyses.

Results: NTG was better than PG group on neck disability, right and left FRT at the
end of treatment and three-months follow-up (ES >0.7). For global neck ROM, the
MTG was better than PG in almost all movements at the end of treatment. For CCFT
the NTG was better than the MTG and PG in all evaluations period (ES >0.8). No
differences were found between groups regards to cinesiofobia.

Conclusion: Neck motor control exercises were effective to improve neck disability,
upper cervical mobility and neck motor control, but not general neck ROM in women
with TMD. While the manual therapy treatment was effective to improve almost all neck
movements compared to placebo treatment. (Words: 299)
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Introduction

Temporomandibular disfunction (TMD) is a multifactorial syndrome
predominant in adults’s women that affects the masticatory muscles and
temporomandibular joint. (Riley and Gilbert 2001, Bevilaqua-Grossi, Chaves et al.
2006, de Oliveira, Dias et al. 2006) Patients with myogenic or mixed TMD commonly
present persistent pain, allodynia and hyperalgesia, sometimes extending to distant
regions of the face, demonstrating abnormal central nervous system function similar
to other chronic painful conditions.(Sarlani and Greenspan 2003, Sarlani and
Greenspan 2005, Fernandez-de-las-Penas, Galan-del-Rio et al. 2009) Moreover,
cognitive (Sarlani and Greenspan 2005, Grossi, Goldberg et al. 2008) and motor
(Grossi, Goldberg et al. 2008, Armijo-Olivo, Silvestre et al. 2012) dysfunction was
observed in this population, which may be related to the abnormal activity of the brain
regions associated with these functions. (Younger, Shen et al. 2010, Gerstner, Ichesco
et al. 2011, Moayedi, Weissman-Fogel et al. 2011, Ichesco, Quintero et al. 2012)

Due to the anatomical proximity, neuronal interconnections and the
convergence entries between the cervical and trigeminal areas, (Sessle 1999, Arendt-
Nielsen and Svensson 2001) commonly patients with TMD present pain and disability
in neck region. People with myofascial masticatory pain have greater neck disability
and lower pain pressure threshold values on neck muscles when compared to people
without TMD. In addition, there is a negative correlation between myogenic TMD and
sensitivity of the masticatory and cervical muscles, and a negative correlation between
self-reported neck disability and pain pressure threshold of the temporalis anterior,
sternocleidomastoid (SCM) and upper trapezius muscles in patient with TMD. (da
Costa, de Lima Ferreira et al. 2015) Also, these patients present reduced activation of
the deep neck muscles, and higher electromyographic activity (EMG) in the SCM and
anterior scalene muscles for all conditions of the cranio-cervical flexion test (CCFT)
when compared to healthy individuals, demonstrating an abnormal muscle contraction
pattern. This abnormal pattern may occur due to the contraction of superficial neck
flexor muscles as a compensation since the deep cervical flexor muscles have a
reduced or impaired activity. (Falla, Jull et al. 2003, Armijo-Olivo and Magee 2013)
Also, individuals with TMD present less endurance of the neck flexor and extensor

muscles in isometry contraction. (Armijo-Olivo and Magee 2013)
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Motor control changes along with reduced ability to relax the neck muscles,
prolonged muscle activity, and consecutive voluntary contractions may compromise
neck motor control and consequently lead to pain and dysfunction in the cervical
segment in patients with TMD. In addition, the loss of selective activation, the inhibition
of certain muscles that perform synergistic action, and muscle weakness lead to further
changes in neuromuscular activation patterns causing loss of stability and early
fatigue, which results in loss of motor control of the cervical system. (Armijo-Olivo and
Magee 2013)

Because TMD is commonly associated with other conditions affecting the head
and neck region, such as headache, pain and cervical muscle dysfunction,
physiotherapeutic treatment has focused on improving cranio-cervical muscle balance
through the use of neck exercises. (Armijo-Olivo and Magee 2013) Interventions
including postural correction exercises for head and neck and therapeutic exercises
for masticatory and/or cervical muscles can be effective in relieving musculoskeletal
pain, improving oral function, strength, coordination, endurance, mobility, stability, and
neck motor control. (Wright, Domenech et al. 2000, Guarda-Nardini, Stecco et al. 2012,
Armijo-Olivo, Pitance et al. 2016)

Furthermore, the literature evidence points out that maladaptive changes in the
motor cortex can be improved after specific physical training through motor control
exercises, cognitive practice, (Apkarian, Hashmi et al. 2011) strength and endurance
training, as well as visual feedback. (Lin 2014, Kregel, Meeus et al. 2015) Thus,
biofeedback could be used as a strategy to target cortical changes in individuals with
clinical conditions and the effectiveness should be further investigated, especially in

the early stages of rehabilitation (2-8 weeks). (Falla, Lindstrom et al. 2013, Lin 2014)

In this context, an 8-week specific and progressive physical training program
focused on neck motor control, improved neck muscle activity and reduced pain
intensity in patients with chronic neck pain. (Jull, Falla et al. 2009, Falla, Lindstrom et
al. 2013) This treatment are based on the theory that in healthy individuals, the
formation of the new motor skill, has been associated with improvements in task
performance and greater representation of muscles trained in the primary motor cortex.
(Boudreau, Farina et al. 2010) Several neck exercises have been used to relieve pain
and improve motor control of neck muscles. (Jull, Trott et al. 2002, Falla, Lindstrom et

al. 2013) Especially deep neck muscle endurance training has been associated with
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the facilitation of endogenous analgesia through different mechanisms. As the cranio-
cervical flexion exercise, which was designed to emphasize the activation of deep neck
flexors muscles and minimize the activation of superficial neck flexors muscles, has
the effect of relieving pain and function in patients with chronic neck pain. (Jull, Falla
et al. 2009, Falla, Lindstrom et al. 2013, Schomacher, Erlenwein et al. 2015) However
none studies evaluated the repercussion of this exercise protocol in the neck region of

people with chronic jaw pain.

To our knowledge none of the previous studies have evaluated the effectiveness
of a specific motor control exercise treatment for neck muscles in improving neck pain,
disability and motor control in patients with TMD. Thus, the first aim of the present
study was 1) to determine the effectiveness of an 8-week exercise program targeted
to the neck muscles compared to a manual therapy, and placebo treatment on neck
disability, in patients with TMD at immediately after the end of treatment, one month
follow-up (four weeks after the end of the treatment) and three months follow-up (12

weeks after the end of the treatment).

The secondary objectives were: 2) to determine the effectiveness of an 8-weeks
exercise program targeted to the neck muscles compared to a manual therapy, and
placebo treatment on neck range of motion (ROM), cranio-cervical motor control with
the cranio-cervical flexion test (CCFT), and cinesiofobia level in patients with
temporomandibular disorders (TMD) immediately after the end of treatment, one-
month follow-up (four weeks after the end of the treatment) and three months follow-

up (twelve weeks after the end of the treatment).

It was hypothesized that, after 8-weeks, individuals receiving neck motor control
training would significantly improve their neck disability, neck ROM, neck motor control
and reduce the cinesiofobia when compared to a placebo treatment. Also, it was
hypothesized that neck motor control training would have similar results when

compared with manual therapy treatment.
Methods
Study design

This study was a randomized controlled parallel-design double blind trial. The
results present here is an important focus on the neck region part of a huge RCT

project developed. The blindness was done based on: (1) the assessor, who measured
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the clinical-assessed outcomes, did not know about the group allocation; (2) the
therapist, did not know the baseline characteristics, and (3) the patients, were unaware
of the hypothesis of the study and were instructed to not discuss their allocation group
with the other participants. The randomization process was performed by a researcher
assistant not involved in the trial recruitment, using a website
(www.randomization.com) to provide the random sequence. To ensure the allocation
concealment, the same researcher assistant prepared opaque envelopes (sealed and
numbered) with the randomization. The participants were equally randomized into
three groups: Neck motor control Training Group (NTG), Manual Therapy Group
(MTG), and Placebo Group (PG).

The RCT project was approved by the Ethics Committee of the local University
prior to data collection (number: 2.131.546), and it was registered in the Brazilian
Clinical Trials Register (number: RBR-3fc62c). This trial was reported according to
CONSORT guidelines and template for intervention description and replication
(TIDieR) checklist and guide.(Hoffmann, Glasziou et al. 2014, Boutron, Altman et al.
2017)

Sample

The recruitment was done from the Department of Dentistry of the Federal
University of Pernambuco and the community through announcements in social media

and in folders at the University Campus between October 2017 to September 2019.

The inclusion criteria were: (1) women aged between 18 to 45 years old; (2)
orofacial pain for at least six months; and (3) diagnosis of masticatory myofascial pain
or mixed TMD according to the Research Diagnostic Criteria for TMD
(RDC/TMD).(Schiffman, Ohrbach et al. 2014)

The exclusion criteria were: (1) history of neck or facial trauma; (2) history of
cervical spine and/or craniofacial surgery; (3) diagnosis of fibromyalgia or rheumatic or
neurologic or chronic systemic issues; (4) mental illness; (5) orthodontic treatment
ongoing or completed in less than six months; or (6) participants who had been using
occlusal splints or regular medication or treated by physiotherapist for less than six
months. An experienced clinician determined the eligibility of the subjects and used

the standardized forms from the RDC/TMD to evaluate the patients.
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Sample size calculation: The Sample size was determined using the Gpower
software, based on the primary outcome of the whole project that was orofacial pain
intensity (analyzed by a Visual Analog Scale (VAS) 100-mm). This calculation was
based on a pilot study conducted by our team. Based on the estimates of the effect
size (mean difference) of 26 (SD 8.3; ES = 1.4) mm between active groups (NTG and
MTG) compare to PG on VAS, an a = 0.05; and 3 =80%, 54 participants were needed
in total.

All clinical outcomes were collected by two assessors who were blinded to the
treatment allocation, at baseline, after 6 weeks at the beginning of treatment (Partial
evaluation), at the end of treatment (Final evaluation), four weeks (one-month follow-
up) and 12 weeks (three-months follow-up) after the end of treatment for all groups.
The primary outcome measure was neck disability measured with the Neck Disability
Index (NDI) and the secondaries outcomes were neck upper and global range of
motion (ROM), neck motor control measure with the CCFT and cinesiofobia. All
evaluation procedures and treatment were realized in the Learning and Motor Control
Laboratory at Physiotherapy Department of Federal University of Pernambuco.

Demographic data including age, weight, and height, body mass index (BMI),
TMJ pain, difficulty to feeding and headache pain intensity by Visual Analog Scale was

collected for all subjects. In addition, the following outcomes were collected:
Neck disability

Neck disability was assessed using the Neck Disability Index (NDI). The NDI is
a self-applicable questionnaire, translated and validated into Brazilian Portuguese,
which consists of 10 questions related to disability and pain in the neck region. Each
item can receive a score from 0 to 5 (0 = no pain or disability and 5 = pain or total
disability), and the sum of the scores determines the degree of disability. More
specifically, higher scores imply higher disability. The interpretation of scores will be:
0-4 = no disability; 5-14 = mild disability; 15-24 = moderate disability; 25-34 = severe
disability; over 34 = complete disability. (Ackelman and Lindgren 2002, Cook,
Richardson et al. 2006)

Cranio-cervical flexion test (neck motor control)

The performance of the deep neck flexor muscles was evaluated through the

cranio-cervical flexion test (CCFT). CCFT consists of a cranio-cervical flexion



138

movement (nod movement), which combines the action of flexion on the cranio-
cervical joint performed by the long head muscles bilaterally. (Armijo-Olivo, Silvestre
et al. 2011) During the test the participants remained in a relaxed supine position with
the knees flexed and the head and neck in an intermediate position (i.e. neutral
position, no flexion or extension). The participant performed the nod movement in 5
progressive stages of increasing pressure by 2 mmHg (22, 24, 26, 28, and 30 mmHg)
with a visual feedback pressure device under the occipital bone (Biofeedback Stabilizer
Pressure; Chattanooga, Hixson, TN, USA). Participants were instructed to perform the
cranio-cervical flexion movement in a slow and controlled manner until the requested
target pressure levels were reached and to maintain a constant pressure at each target
level for 10 seconds. The procedure was repeated two times at each level, with a rest
period of 60 seconds between repetitions to avoid the fatigue effects. (Armijo-Olivo,
Silvestre et al. 2011) The latest level that the patient performed the movement

successfully was noted by the evaluator.
Cervical range of motion

The measurement of neck mobility was evaluated by the CROM® instrument,
which has reliability and validity for clinical use, (Oliveira-Souza, Carvalho et al. 2020)
with ICC values for all measurements of neck ROM from 0.73 (0.22 - 0.90) for flexion
movement to 0.94 (0.87 - 0.97) for extension movement. Standard measurement error
(EPM) ranges from 2° to 5° while the minimum detectable difference (MDD) ranges
from 6° to 14° in healthy volunteers. In addition, CROM® has better reliability than
conventional goniometer and inclinometer. (Tousignant, Smeesters et al. 2006) During
the assessment of neck ROM with the CROM® device, volunteers remained seated
with hip, knee and ankle joints at 90° and upper limbs positioned parallel to the trunk.
The CROM® instrument was positioned on the volunteer's head according to the
manufacturer's instructions. The volunteer was asked to perform the flexion, extension,
lateral flexion and bilateral rotation movements for three times with a 30 second interval
between each of the repetitions. The order of the tests was randomized before the

volunteer entered the examination room.
Flexion Rotation Test

For the measurement of upper neck mobility (C1-C2), the Flexion Rotation Test
(FRT) was used with the CROM® device attached to the volunteer's head. Those

individuals who achieved a 10° reduction in FRT in relation to the normal value (44°
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rotation for each side) were considered to have a reduction in upper neck mobility, thus
values < 34° is considered as upper neck hypomobility. (Oliveira-Souza, Florencio et
al. 2019, Oliveira-Souza, Carvalho et al. 2020) The FRT is sufficiently sensitive and
accurate to monitor small changes in individual upper neck mobility. The MMD is
considered when a change above 10° occurs in the measurement. (Grondin, Hall et
al. 2015) During FRT assessment, the individual was positioned in supine position with
the head relaxed in the examiner's hands, who performed a maximum passive flexion
of the cervical spine and then a passive rotation movement to both right and left sides.
(Ogince, Hall et al. 2007, Smith, Hall et al. 2008, Hall, Briffa et al. 2010) The maximum
limit of rotation was given when the examiner found resistance to movement or the
patient reported pain in the region near the C1-C2 segment. The volunteer was
instructed to refer to the word "pain” at the initial moment of the painful sensation.
Three measurements were taken with a 30-second interval between them and the final
value was the average between the three measurements. The FRT evaluation with
CROM® is a reliable measure. (Gugliotti, Tau et al. 2020) The order of the movements

was randomized before the patient entered the exam room.
Cinesiofobia

Tampa Cinesiofobia Scale was used to evaluate the cinesiofobia, which
consists of a self-administered questionnaire composed of 17 questions addressing
pain and intensity of symptoms. The scores vary from one to four points, and the
answer "totally disagree" is equivalent to one point, "partially disagree" to two points,
"partially agree, three points and "totally agree" to four points. To obtain the final total
score it is necessary to invert the scores of questions 4, 8, 12 and 16. The final score
can be at least 17 and at most 68 points, and the higher the score, the higher the

degree of cinesiofobia.

Treatment

This study had three groups: two active treatment (cervical training and manual

therapy) groups and one control (placebo) group. As described below.
Neck Motor Control Training Group (NTG)

Participants of the NTG performed an 8-week exercises program (specific and

progressive) to the flexor and extensors neck muscles as described in the protocol by
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Falla et al.(Jull, Falla et al. 2009, Falla, Lindstrom et al. 2013) The duration of the
treatment was 8 weeks in which the patient had one individually supervised session
per week, totaling eight sessions. In each session the physiotherapist made the
appropriate individual progressions of treatment. The 8-weeks program was divided

into two phases:
Phase 1

The aim of the phase one was to train the deep neck flexors and extensors
muscles with low-load exercises. So, two exercises were done during the first six

weeks of treatment.
Deep neck flexors muscles training:

In this training the craniocervical flexion movement was guided by a visual
pressure feedback (Pressure Biofeedback Stabilizer; Chattanooga, Hixson, TN, EUA),
placed under the occipital bone. The participant was required to perform a short
craniocervical flexion movement (nodding movement: “yes”), and to maintain it for 10
seconds, with 10 repetitions and 10 seconds of rest between them, totalizing 190
second per repetition. The exercise started with the tool inflated initially at 20 mmHg,
and the patient progressed the exercise during five stages of 2 mmHg of increment
each, reaching a maximum pressure of 30 mmHg, based on the Stabilizer tool. The
participant was instructed to do the contraction slowly and smoothly, not allowing
retraction or lifting the head from the bed and avoiding the co-contraction of SCM and
scalene muscles. The number of repetitions and series were adapted individually,
ensuring that the patient did the exercises without pain or discomfort. When possible,
subjects started the exercises with a minimum of two series of 10 repetitions, and they

could progress until 3 series of 10 repetitions.
Deep neck extensors muscles training:

For the deep extensor neck muscles training the participants performed
movements of cranio-cervical extension, flexion and rotation in prone position on
elbows at 90°, with neutral neck position according to Falla et al.’s protocol. The
patients should to do all movement (cranio-cervical extension, flexion and rotation)
holding for three seconds each. The patients started the exercises with a minimum of
one series of 10 repetitions of three seconds each. The final aim was to evolve until 3

series of 15 repetitions. When more than one series were done, there was a rest period
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of 2 minutes between series. The number of repetitions and series were adapted

individually, ensuring that they did the exercises without pain or discomfort.
Phase 2

The second phase lasted two weeks and had two strengthening exercises to
the neck muscles, using the head weight as a load. The first exercise consisted on
strengthening the neck flexor muscles. Subjects were in supine position and they were
instructed to perform a cranio-cervical flexion followed by a cervical flexion raising the
head of the bed. The second exercise consisted of strengthening the cervical
extensors muscles. Patients were in a 4-knee prone position maintaining the
craniocervical region in a neutral position, while they were instructed to do a cervical
extension movement. The patients started the exercises with a minimum of one series
of 10 repetitions of three seconds each. The goal was to evolve until 3 series of 15
repetitions. When more than one series were done, there was an interval of 2 minutes
between series. The number of repetitions and series were adapted individually,

ensuring that the patient did the exercises without pain or discomfort.
All Phases

Besides the supervised care sessions, the patients were instructed to perform
home exercises one time per day, for eight weeks during all treatment. The home
exercises duration was between 15 to 20 minutes per day and should be done without
pain or discomfort in the jaw, masticatory muscles or neck. For the deep neck flexors
muscles training the subjects were instructed to use a towel roll in the occipital area to

provide a sensorial feedback to perform the craniocervical flexion movement.

Although, all patients followed a general exercises program, the level and the
repetitions of each exercise were adapted individually, ensuring that the patient did the
exercises without pain or discomfort. When possible, subjects started the exercises
with a minimum of two series of 10 repetitions, and the progress was added based on
the patient response to the treatment, until three series of 10 repetitions each. The
treatment was done by an experienced physiotherapist in the area of orofacial pain (six
years of experience), who did take not part in recruitment and evaluation phases.

Manual Therapy Group (MTG)
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Patients assigned to manual therapy received the following techniques:
(1) Myofascial release to neck muscles:

It was applied in upper trapezius, sternocleidomastoid (SCM), anterior scalene,
and suboccipital muscles, bilateral for 10 minutes. This technique consisted of a guided
low load, long duration mechanical forces to manipulate the myofascial
complex.(Ajimsha, Al-Mudahka et al. 2015, Laimi, Makila et al. 2018)

(2) Postero-anterior and latero-lateral articular mobilizations:

It was applied the | and Il levels cervical vertebrae mobilization according to
Maitland technique, (Gross, Miller et al. 2010, Hengeveld 2010) with objective just to
relief pain. The most painful four segments during the treatment were mobilized. Three

series of ten mobilization movements were performed in each painful segment.
(3) Stretching:

It was applied stretching techniques to the neck muscles in the cervical lateral
flexion, cervical flexion, cervical flexion with rotation, and cervical extension postures.
The number of repetitions could vary between at least 2 series of 30 seconds to a
maximum of 3 series of 30 seconds each. The number of series was decided based

on the patient’s capacity to perform it.
(4) Home exercises:

Self-massage with cycling movements in the neck muscles and hot pads for 20

minutes.

Self-stretching of neck muscles in cervical lateral flexion, cervical flexion,
cervical flexion with rotation, and cervical extension postures. The number of series

was determined by the physiotherapist during the previous treatment session.

As the other treatment, this treatment was done one time per week for eight
weeks, during approximately 30 minutes, the time of the session could vary between
30-45 minutes depending on the patient’s necessity. The treatment was done by the

same experienced physiotherapist of the other groups.

Placebo Group (PG)
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The patients in this group received a placebo treatment. To provide a credible
placebo treatment a turned-off therapeutic ultrasound — US (Quark®, Pro Seven 977)
machine was used. Subjects were not aware of the placebo intervention. Two minutes
of turned-off US were applied to the following muscles: SCM, upper trapezius and
splenius, bilaterally with one-minute interval between them, one time per week, for
eight weeks. The patients in this group did any exercise at home. The treatment was

done by the same experienced physiotherapist of the other groups.

Co-interventions for all groups: Participants were required to refrain from other
types of treatments for TMD pain during this treatment phase, including medication.
The patients were instructed to inform the physiotherapist if she received any type of
treatment during the trial. However, in this study no patient referred that she received

other type of treatment.

Study follow-up

All clinical outcomes were collected by two assessors who were blinded to the
treatment groups. All patients were evaluated at the beginning of treatment, after six
weeks of the beginning of treatment (Partial evaluation), immediately at the end of the
treatment (Final evaluation) one-month follow-up (four weeks after the end of the

treatment), and three-months follow-up (twelve weeks after the end of the treatment).
Compliance with treatment

Participants were treated in the clinic, and they were motivated to perform home
exercises. The compliance with treatment in the clinic where assessed based on the
attendance to session, which was registered in a therapist diary. To control the
compliance with treatment at home, the patients were asked to perform the exercises
that they had done at home before the beginning of each session, so the therapist
would control whether she had progressed (confirming if she did the home exercises)

or regressed (confirming if she did not the home exercises on a regular basis).

Statistical analyses



144

To test the data distribution, the histograms and Kolmogorov-Smirnov test were
applied. The primary and secondary outcomes were considered to be normally

distributed and were described in terms of their means and standard deviations (SD).

In order to characterize the sample, the demographic data were compared
between groups. To compare the normally distributed data (age, body mass index
(BMI), orofacial pain, and headache pain intensity) the ANOVA test with Post hoc of
Bonferroni was applied. And to analyze the dichotomous variables (presence of TMJ
pain, difficulty to feeding and presence of headache) a chi-square (X?) test was used.

In order to answer the primary outcome (neck disability index) and secondaries
outcomes (upper and global neck ROM, CCFT and cinesiofobia outcomes) aims, a
mixed ANOVA with repeated measure was conducted. The within-units were refereed
to time (baseline, partial (after six weeks of the beginning of treatment) final
(immediately after the end of treatment), one-month follow-up (four weeks after the
end of treatment), and three-month follow-up (12 weeks after the end of treatment),
indicating the difference in the same group over time, and for between-units the factors
were treatment groups (NTG, MTG and PG), indicating the differences between groups
over time. In case of significant interaction between factors, the Bonferroni Post hoc

test was applied to verify where the differences occurred.

All results were performed based on intention-to-treat analyses, with the model-
based imputation, which is usually fitted to the individuals with the observed outcome
and used to predict the unobserved outcomes. In this case all subjects was analyzed
according to the group which they were allocated, including the dropouts. To determine
the effect sizes (ES) between-groups, the Cohen’s d index was calculated for all
outcomes. And it was considered: ES greater than 0.8 was large ES; ES greater than
0.5 was moderate ES, and ES less than 0.2 was small ES. All data were analyzed with
the SSPS software and R Software.

Results

In total 153 volunteers were recruited, however just fifty-four was included based
on the inclusion criteria. Two patients dropout of final evaluation, one of the NTG and
other from MTG, for personal reasons, not related to the study protocol. The flowchart

(figure 1) presented the sample distribution. No differences between groups were
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identified at the majority of baseline measures, with the exception of NDI (MTG
presented a higher score than PG), right and left lateral flexion and left rotation (NTG
presented higher ROM than PG). All demographic data were presented in Table 1 and
detail information about the measures in Tables 2 and 3.

Any participant has not done co-intervention and did not reported any type of
adverse events. Considering all volunteers, in total was offered 144 sessions per
group. In the NTG the patients attended in 95.8% of sessions, in the MTG they
attended in 88.2% and in the PG, they attended in 91% of sessions.

Primary outcome

The neck disability index had a significant within-group interaction (F3,153=10.9,
p < 0.0001). And the post hoc analysis showed that just NTG improved NDI over time,
until the three-months follow-up compared to the baseline measure. Also, there was a
significant difference between-groups (F251=3.64, p = 0.033) regards NTG and PG
groups at the final evaluation and three-months follow-up, with a large ES (0.8 [C195%=
0.1, 1.5]), favoring the intervention group, and the MTG presented a reduced value
compared to the PG at the end of the treatment with a large ES (0.9 [CI95%= 0.2, 1.5])
(Table 2).

Secondaries outcomes
Cervical ROM
Cervical flexion and extension

There were no important interactions within-groups regards to neck flexion (F2,204=
4.05, p = 0.03) and extension (Fa204= 4.44, p = 0.02). However, between-subjects an
interaction was found for flexion movement (F2,s5:= 3.06, p = 0.05), where the MTG was
better than NTG on partial, final and at three-months follow-up with a large ES (>0.7).
But no interactions in neck extension evaluation (Fz51= 0.133, p = 0.875) occurred
(Table 2).

Right and left lateral flexion

No interactions were found within-groups in right (Fs,204= 0.72, p = 0.580) and left
(Fa204= 0.81, p = 0.516) lateral flexion movement. On the oppositive way interactions
was found between-groups comparison for right (F2s1= 2.9, p = 0.06) and left (Fz251=

4.23, p = 0.02) lateral flexion movement. In a post hoc analyze the MTG presented a
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better right lateral flexion than PG at the partial and one-month follow-up evaluations,
with a large ES (>0.7). While for left lateral flexion the NTG was better than PG at the
partial, one-month and three-month follow-ups evaluation, while the MTG was just
better than PG at the partial evaluation not maintained over time.

Right and left rotation

No interactions were found within-groups in right (Fs,204= 1.01, p = 0.399) and left
(Fa204= 0.31, p = 0.871) cervical rotation. For the between comparison no interactions
were found in the right rotation (F2,51= 1.92, p = 0.157), while for the left rotation the
interaction occurred (Fzs1= 5.32, p = 0.008). The post hoc analyze showed that the
NTG had better ROM than PG at the final and one-month follow-up evaluation, and
the MTG had better left rotation ROM at the partial, final and one-month follow-up
periods with a large ES (>0.8).

FRT

It was found within-groups interaction for right FRT (Fa4,204= 9.42, p < 0.0001).
The right FRT improved at the end of treatment and one-month follow-up in CTG and
MTG, but not in PG. However, just NTG have improved the right FRT at three-months
follow-up. Regards to the left FRT just the NTG improved over time related to the
baseline period. On between-groups analyses interaction was found in right FRT
(F251= 3.02, p = 0.05). For the right FRT the NTG was better than PG at the end of
treatment, one-month and three-months follow-up, with a large ES (>0.7), while the
MTG was better than PG just at the final evaluation with a large ES (>0.8). And for left
FRT the NTG and MTG were higher than PG at the end of treatment, one-month and
three-months follow-up, with a large ES (>0.7) (Table 2).

Motor control evaluation (CCFT)

Interactions were found either for within (F4,204= 14.71, p < 0.0001) and between
groups (Fz,51=22.68, p < 0.0001) analyses. NTG have improved the neck motor control
over time until the three-months follow-up. And It was better in all evaluation period
compared to MTG and PG, with a large ES (>0.8).

Cinesiofobia

The cinesiofobia showed an interaction within-group (Fs,153= 10.7, p < 0.0001)

at the end of treatment for NTG and MTG, and at three-months follow-up just on the
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CTG. Having no differences over time for the PG. Regards to between-groups no
interaction was found (F251= 1.76, p = 0.182) (Table 2).

Discussion

The exercise program focused on neck motor control training for 8 weeks was
effective to neck disability, upper cervical mobility and neck motor control, but not
general neck ROM and cinesiofobia in women with TMD, compared to a placebo
treatment. Neck motor control training was similar to manual therapy protocol to
improve upper cervical mobility, and better than a placebo treatment. Also, the manual
therapy treatment was better than placebo to improve almost all general neck ROM.

Thus, the hypothesis of the study was therefore partially confirmed.

Neck disability

In the present study the neck disability improved in a short and long term after
the motor control exercise when compared to placebo treatment. Until now, no study
has evaluated the effect of treatment on neck region to improve neck disability in
patients with TMD. However, when the same neck motor control protocol was applied
in people with chronic neck pain similar results were found. Thus, this protocol could
be very useful for patients with TMD since they normally present high degrees of neck
disability, and it was found a strong correlation between neck disability and jaw
disability (r = 0.82). (Armijo-Olivo and Magee 2013) Also, the neck disability is
associated with lower pain pressure threshold in masticatory muscles which could
reflect on primary hyperalgesia and contributing to the TMD pain. (da Costa, de Lima
Ferreira et al. 2015)

The patients treated with neck motor control exercise and manual therapy
reduced approximately fourteen and thirteen points respectively in NDI after treatment
compared to a placebo group, which is considered a clinically important difference
since a reduction of five points on the NDI has been determined as a clinically relevant
change for neck pain. (MacDermid, Walton et al. 2009) So this treatment should be

considered in a clinical practice to improve neck disability in patients with jaw pain.
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Upper cervical mobility

Both motor control exercise group and manual therapy group improved the
upper cervical mobility in a short- and long-term follow-up compared to a placebo
treatment, with no differences between the treated groups. The difference at the end
of the treatment was considered clinically significant since the values were superior to
the smallest detectable change established for healthy people (right FRT = 4.8° and
left FRT = 4.2°)(Satpute, Nalband et al. 2019) and for people with migraine (right FRT
= 7.2° and left FRT = 7.99) (Oliveira-Souza, Carvalho et al. 2020), unfortunately until

now none values were established specifically for patients with jaw pain.

This result should be considered in the clinical practice since the patients with
chronic jaw pain present more restriction in the upper cervical region, (Greenbaum,
Dvir et al. 2017, Ferreira, Waisberg et al. 2019) with a higher prevalence of positive
FRT between patients with TMD (90%) compare to a people without jaw pain (5%).
(Greenbaum, Dvir et al. 2017) In a previous study with patients with cervicogenic
headache, it was found that a combination of cervical and jaw treatment had beneficial
effects over usual care alone for upper cervical neck mobility.(La Touche, Paris-
Alemany et al. 2013)

Neck ROM

Regards to neck global range of motion the results occurred in a different way.
The manual therapy group presented better results than placebo group in almost all
neck movements (lateral flexion, and rotation) in short- and long-term evaluation. While
the neck motor control exercise just improves the left lateral flexion and rotation
movements compared to placebo. Also, the manual therapy was statistically better
than neck motor control treatment to improve neck flexion range of motion in short-
and long- term measure, however just the short-term evaluation (MD between-group
=-10.6 [CI95% -17.3, -3.9) presented clinical significance, based on the SDC (flexion
= 9.69) for flexion in people with neck pain. Regards to the other movements and
comparison just the manual therapy group presented a clinical significance on the left
lateral flexion compared to the placebo treatment in partial, final and 4-weeks follow-
up considering the SDC of 6.7° for left lateral flexion in people with neck pain. (Fletcher
and Bandy 2008)
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A previous study found positive effects of cervical therapy associated with
orofacial techniques to improve neck range of motion in patients with cervicogenic
headache. Similar to our results since the best improvement occurred on flexion and
lateral flexion movements. (von Piekartz and Hall 2013) It is discussed in literature that
manual therapy has hypoalgesic effects further away from the segment to which it was
applied, thus probably the manual therapy has a general central or at least
supramedullar effect. (La Touche, Paris-Alemany et al. 2013) Previous studies have
investigated the cervical range of motion in patients with TMD. In general, the patients
present a reduced range of motion,(Armijo-Olivo and Magee 2013, da Costa, de Lima
Ferreira et al. 2015, Grondin, Hall et al. 2015, Ferreira, Waisberg et al. 2019) which
implies in the muscles behavior of the all cranio-cervical complex. For this, to apply a
treatment directly to the neck region in patient with jaw pain, should be recommended.

Neck motor control

As expected, the patients in the motor control group improved the neck motor
control compared to other both groups. Unfortunately, no study has investigated the
motor control activity in patients with jaw pain after a treatment, but our results are
consistent with the results from previous studies with neck pain population. (Jull, Falla
et al. 2009, Falla, Lindstrom et al. 2013) Commonly, patients with TMD present
dysfunctions in neck muscles activity, with high activity of the superficial neck muscles
and reduced activity of the deep neck muscles, which might reflect in the hole activity
of the cranio-cervical complex. (Falla, Jull et al. 2003, Armijo-Olivo, Fuentes et al.
2010, Armijo-Olivo, Silvestre et al. 2011, Armijo-Olivo, Silvestre et al. 2012)

The motor control protocol chosen by this study has the objective of restoring
motor control of the neck muscles. With this training it is possible to improve the task
performance and increase the representation of the trained musculature in the primary
motor cortex. (Boudreau, Farina et al. 2010) As confirmed by Falla et al (2013) using
the same protocol in patients with neck pain, at the end of the treatment the patients
present a resembled pattern of neck muscle activity that of an asymptomatic individual.
(Falla, Lindstrom et al. 2013)

Cinesiofobia

No differences were observed between-group comparison after the treatment,
which is accordance with previous studies that treated patients with migraine, jaw and
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neck pain with manual therapy protocol. They found that the manual therapy was not
effective in reducing fear of movement. And it was suggested that other types of
therapy such as therapeutic education, graduated exposure, and graded activity could
have better results for cinesiofobia. (Lopez-Lopez, Alonso Perez et al. 2015, Garrigos-
Pedron, La Touche et al. 2018)

Although no differences were observed between-group comparison both motor
control group and manual therapy group improved the cinesiofobia after long-term
follow-up, which means that patients are no longer as afraid of exercise as they were
at the beginning of treatment. Probably the between-group difference was not found
because generally patients with TMD present similar results as healthy individuals, and
just patients with chronic TMD who have more functional problems related to the jaw
joint suffered a greater degree of fear of movement, (Gil-Martinez, Grande-Alonso et
al. 2016, Gil-Martinez, Navarro-Fernandez et al. 2017) which was not the case of the
present study since the patients had more impairment on the muscles than in the jaw

joint.

Strengths and limitations

To our knowledge this is the first study that explored the neck disorders after a
cervical training motor control alone in patients with TMD. This is a well-designed
clinical trial following the blinding, randomization and comparison (with placebo group)
requirements. Also, the data analysis was done based on the Intention to Treat
analysis which make the results more accurate. So, the results from this trial could be
useful for the clinical practice in order to reinforce the importance of apply a neck
exercise protocol to treat patients with chronic jaw pain.

However, this study presents some limitation especially regards to the patient
recruitment, because it is a convenience sample, and not randomly selected in the
population. Also, the sample was just composed by adults’ women, which makes it
difficult to generalize the data for the general population, especially for elderly and men
population. And finally, the authors did not use any kind of diary to control the co-

interventions, they just used the self-report information from patients.

Future directions
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Regards to these results and limitations, we want to suggest for further studies
explore more the relation between chronic jaw pain and cinesiofobia, comparing with
other types of interventions. Also, it is suggested that the studies verify the long-term
duration of this results in a higher follow-up (at least six months). And, to apply diary in

order to check the co-interventions overtime.

Conclusion

Neck motor control exercises were effective to improve neck disability, upper cervical
mobility and neck motor control, but not general neck ROM and cinesiofobia in women
with TMD. While the manual therapy treatment was effective to improve almost all neck
movements compared to placebo treatment. These results provide promising evidence

of the use of neck motor control exercises in patients with TMD.
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Figure 1. Study flowchart

712 Figure 1. Study flowchart according to the CONSORT statement
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Table 1. Sample Characterization

cTG MTG CG
Mean (SD) Mean (SD) Mean (SD) pValue F
Outcomes
C195% C195% Cl95%
26(6.7) 31.8(98) 288(104)
Age 0.170 1.836
226293 26.9. 36.7 236,339
229(4.4) 235(4.9) 233(44)
BMI 0916 0.088
20.7, 25 21,259 21.1,254
725(1.7) 65(2.2) 7(1.8)
Baseline VAS 0.531 0.641
6.4, 81 54,76 62,78
Headache 76(1.8) 8(1.9) 85(1.5)
0.381 0.990
VAS 6.7,88 6.6,9.4 75,88
YES/N total (%)  YES/Ntotal (%) YES/N total (%) pValue x?
TMJ pain 17/18 (94 4) 14/18(77.8) 18/18 (100) 0057 57
Difficulty
11/18 (61.1) 13/18 (77.8) 16/18 (88.9) 0.152 3.765
feeding
Headache 15/18 (83.3) 11118 (81.1) 1318 (72.2) 0452 1.587

CTG: cervical training group; MTG: manual therapy group; CG: control group: C195%: confidence
interval; P<0.005; F: ANOVA results; X* | Chi-square test
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APENDICE E — ARTIGO 5: BRAIN CHANGES IN SUBJECTS WITH
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Neurology and Neurosurgery

Research Article
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IS5N: 26314339

Brain changes in subjects with catastrophic pain, as
detected by magnetic resonance imaging: A systematic

review

Ana lzabea § de Ofivelsa-Souza
“Newropaychiarry weed Hehavional Samons, 1

{ade Fodoral de P

Souza”, Joscpha Karinne de O Ferro’, Masuella MMB Barros', Pauls RB Diniz*and Dasiclla A de Oliveira®
buco, Recifo, PE, Brand

Tebehealth Center, Toternal Medicine Department, Health Sdonces Center, Unlvenidade Fodera! de Pemmmibaco, Reclfo, PE, Bracd
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Abstract

Hackground: These is evidenoe of the sssocetion betwoen catastiophic pum sd coreteal comnectivity sotvathon. Himever, the aature of soch seunl setwork chunge,
s beaies regoos thar are ssoar likely 1o be affocsed are stll unkoowa

Ot To gk MR- | brrses charsges in eadivideals with catastrophis paits,

Methods: Thés seview inchaded scadics aceons the Sollowbng datsbues: Medtmevia-PubMeod, Web-of-Science and Scopun. We induded: crosisectional madies
MR studies il the catastrophibe pobn scale; s comtrol groups with heslthy rsdiveduals. We ssexmre the quaky evdustion of the sedected sudies uing the New
Caste-Ornma Quality Assessinent Sodde

Resules Tn il 359 aticles were ddentified, aml after the fie ared abatract selection, 11 reference were sdected for further evaluation. Unfoetunatedy, seves woeks
were excludod by the ciygibility critera. Thus, 4 toea of fosr studio were indodad tor qualeative sualypds: two incloded migraine sbjects; one Sbevryalgia; und

the dats wvsilabde in the li

-

sother temporemandibalar distunction. The induded articles prescural inoderte qualty of evilewe

Conchusions: | n healthy nisects, repestal exponure ts puinhul stinudi genenstes & specific peroeption of pain with increased soral s
nctwock atieity. This does not baprpen in kigh catasrophic score patients, sutead say aoguire 2 pain- s sted iscreased atate of sttention amd the maiity o &uu

their atyention to other situationn, leading s reduced faim n:nluhlmn cupacity. Thin review finds 2 chamge in !

duriung gr of

o tegative g perocyion i the antedior and p s wures,
sl rensespilenial oomex

Introduction

The International Assoclation for the Study of Pam (IASP) defines
chronic pain as discomfort with no biobogical cawse that persists for
longer than tissue healing (1), Epidemiodogical data
that chronic pain s present in approximately 2-40% of the world
population, This wide range in chronic pain pmdtm- & pustified

y coetex, soolad prefiontal coerex, Ilul:uun, ismnls, pre-cunes, midlmie,

hyperalgesin - fibromyalgia panents [8]. Momover, # has been
suggested that catastrophac pain i relited to nockeption and that
together with the patient’s psychologeal perspective can modulate
naxious stinwilus perception, thus altering neural activity pasterns [9]

Patients who present with a2 higher level of catastrophic pain
seemn 10 have increased cortical activity in response 1o painful stimali
that mvolves the posterior cingulate coctex, the anterior insula and
the cercbellum [9]. There is accumulating evidence thal catastraphs:

by the different ways of ¢ g pakn yong |z| Paintul
formation and processing involve mech
and jon [3]. while pqvholnpml factors PR activates the sam

Iuvr also bem lmknl to the chronicity of pain 14], Areas sxch as the
anterior cingudate cortex, thalamus, basal ganglia and the insula have
been associated with the pain percep and may und structural
or carcultry-relitad changes in subjects suffering from this uhsﬁmmon [sl.

The cognitive and emotional aspects of chronic pain sensation,
involve catastrophic pain-refated thinking, defined as a negative state
in the face of a pamnful experience [6]. Catastrophic pain particularly
relates to thoughts and fedings associated with the painful situation,
sanch s Sear, worry andd mability to divest attention and handle the pain (7],

Individual levels of catastrophic pam were assocated with a
decrease I pan anticipation-related cerebral activity, as assessed
by newraimaging This reduced cercbral activity contributed to

Nearo Newrouwrg, 2019 dows 10 I576L/NNS 1000117

y cortex, pref | cortex, cingulat
cortex and the hippocampus |10]. However, catastrophic pain s not
associated with duanges in perugueduoctal gray matter activation [11],

The Iterature presents evidence of the assaciation between
catastrophie pain and cerebral connectivity activation. & detected by

*Carrespondence Jo: Ana Loabeks S de Ofiverra- Sonata, R Trancesco da Cunha,
1325 (epto $03) ~ Boo Viegem, Rectfe - PR 51020045, Frasd. Tel: <55 K1
GA14202 0% F-svail addens: anafzabela oliver s hotmad com,

Key wonds: catamrophecieg magedh resomance miage neuroimaging ooy
maping

Recetved: May 17, 20119, Accepted: May 27, 2019 Published: May 50, 2014
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APENDICE F — ARTIGO 6: REPERCUSSIONS OF SMOKING HABIT ON
OROFACIAL PAIN AND TEMPOROMANDIBULAR DYSFUNCTION:
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25724215
Overrn-Souss ot of It J Prysatry 2019 5016
DOI; 10 20125 72-421% 1510070
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INTEGRATIVE REVIEW

Repercussions of Smoking Habit on Orofacial Pain and Temporo-
mandibular Dysfunction: Integrative Review

Oliveira-Souza AlIS", Oliveira Ferro JK', Santana da Silva TP?, Vasconcelos SC’, Costa Lima, MD?,
and Oliveira DA’

*PhD Student, Newropsychiatry and Behaworal Sciences Progrom, Federal University of Pernombuco-UFPE, Brazil
PhD, Neuropsychiatry and Behaviora! Sciences Progrom, Federcl University of Pernambuce-UFPE, Broall
PhD, Adjunct Professor, Deportment of Physical Therapy, Federal University of Pernombuco-UFPE, Broxil '.)

*Corresponding author: Olveira-Souza AlS, PhD Student, Departmentof Biomechanics, Federal University <
of Pernambuco, Francisco da Cunho street, number: 1325, Apto: 403, Boa Viagem, Perambuco, CEP: “
51020:041, Brazil, Tel: (81)-981421230

Abstract proximately 10-15% of the population [1]. TMD is as-
sociated with the presence of pain in the preauricular

IY o;vud h::r:'wch iy pﬁm:nh:m region, muscular fatigue of the masticatory muscles,
them: . the relaonship b limitation or deviations during jaw movement and may
two :f:.mom is unclear. :ho ':“n. of '::. M:: o : be associated with noises during opening and closing of
sci repercussons of In patients the mouth [2,3]. The prognestic factors related to the
mm‘;ﬁm‘g‘;m m development of TMD are still very Imprecise and stud-
comes (PICO) The search strategy was conducied foliow- led. Previous studies have shown that this population
ing some Preferred Reporing Hems for Systematic Reviews has higher levels of distress, catastrophic feelings and

and Meta-Analyses and the methodol quality <
e s ias o e ding B N v :nal:lsed somatic awereness compared to healthy con

wa for coss-sectonal studies. The databases: Cumulative POls,

Inddex to Nursing and Alled Health Literature, Medline via TMD has been assoclated with other conditions of

:‘: :‘#ﬁm .:,Mm: Rﬁm psychological and chronic pain, Induding fibromyalgia,
was reduced by indepandant peer avaluation, In conclusion back pain, headaches, and chronic generalized pain
smoking |s able 1o negatively affect the pain perception of  [4-5]. One of the major dysfunctions of muscle tissue
m ""I - T“ghbmcma?m':‘ m affecting TMD patients is myalgia. The two primary pre-
ical dszess Moreover, it is not possile %o consider that cipitating factors associsted with TMD-related myaigia
thare is an association between worsening of pan intensity are the formation of symptomatic myofascial trigger
and biomechanical aspects of smoking because of the scar- points and parafunctional habits [2,3,5,7), including

city of good evidence. smoking habit.
Keywords The investigation of smoking in patients with TMD is
Smoking, Tobacco, Facisl Pain, Temporomandibuar Jont  yary important, not only because of the direct negative
D feetes potential of cgarette smoke, but also because smoking
habit may be related to the effects of other TMD risk
Introduction factors, including perceived stress, anxiety, and depres-

Temporomandibular dysfunction (TMD) is one of the 5190 [£,5], It is known that tobacco smoke plays an im-
most commen causes of orofacial pain, affecting ap- portant negative role in various types of chronic pain,

p— Cration: (hveira Soura AlS, Olivesra Feno JK, Sartana da Silva TP, Vasconcefon SC, Lima €, et al
{2019) Reporcussions of Smoking Habiit on Orofacal Pain and Temporomandibular Dysfunction

$. ”;;-‘ Integrative Review. int J Pirsiatry S:016. dovorg/10 25530/ 2672 4215 1510016
- Accepted: August 19, 2019 Published: August 21, 2019
L N M Copyright: © 2019 Oltveira-Souza AIS, o1 al This is an opec-access arnce dntrduted Under the
INTE VATIONAL LIBRARY tarms of tha Creative Cammons Attndution Licensa, which parmits uerestrictod use, distribubon,

o) reprocbucTion iy any medivm, peosaded the crigian author s source e credited
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--Manuscript Draft-—
Onginal Resaarch
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Chiara Arienti, PhD

Mustafa Dahchi, BSc
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Objectve

to determine whether new tools and (terms have been developed o evaluate the risk of
bias (RoB) and reporting of Randomized Cortrelled Trials {RCTs) in rehabiltation area,

to verfy if the CONSORT statement and its relevant extensions Include all refevant
Iterns when reparting RCTs in the rehatxiitaticn area.

Data sources

Electronic hes were ducted in el ic databases between 2013-2018. No
language or publication type limits were appled,

Study selection

Studies should describe 8 newly developed tool 1 evaluate the ReB or quality of
reporting for RCTs in the area of rehabilitation. Selection of studies was conducted by
two indepandsnt reviewers, based on titles or abstracts. followed by ful-text screening.

Data extraction

It was divided into two Steps: 1) we extractad the items from the new tools; 2) we
compare them 1o the flems provided by the CONSORT statement and its extensions.
The new items were added to our matrix, Items were cassified based on existing
domains, biases they target and whether they Included reporting or conduct.

Data synthesis

Among the 868 citations found, 15 articles were deemed potentialy relevart. From
these, only three new scales (NICMAN, SPAC, TESTEX) were found. In addaion, the
newly updated Cochrane RoB todl (CRoB) was included. Our matrix contained 122
general tems for any rehabilitation srea, 46 ltema (37.7'%) were related to conduct and
58 (47.5%,) to the reparting; 18 (14 8%,) were related to both, Overall, 76 new fems
weare aided among & domains. The CRoB tool added 21 items and CONSORT
statements and its extensions added 43 news lems.

Conclusions.

Fowored by Editonal Manager® and Mroda(on Managm & from Anes Systoyns Corpoyation
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Our results ndicate a lack of agresment on a core set of demas 1o be used when
reporting and when evaluating the RoB of rehabilitation trials. Future research shouid
look into developing & core set of items 10 be used in rehabiitation RCTs.

Powerexd! by Editorial Manager® and ProduXion Mansger® from Aries Systens Corporaticn
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Abstract

Background: Attrition, missing data, compliance, and related biases can influence the
magnitude of freatment effects in randomized controlled trials (RCTs). It is unclear which
items should be considered when reporting and evaluating the influence of these biases in trial
reports in the rehabilitation field.

Objectives: To describe which individual items considenng attrition, missing data,
compliance, and related biases are included in quality tools used in rehabilitation research. In
addition, we aim to determune whether the existing reportmg guidelines, such as the
CONSORT and its extensions include all relevant items related to these biases when reporting
RCTs in the area of rehabilitation.

Methods: Comprehensive literature searches and a systematic approach to identify tools and
items looking at attrition, mussing data, comphiance, and related biases i rehabilitation were
performed. We extracted individual items linked to these biases from all quality tools. We
calculated the frequency of quality items used across tools and compared them to those found
in the CONSORT statement and its extensions. A list of items to be potentially added to the

CONSORT statement was generated.

Results: Three new tools to assess the conduct and reporting of trials in the rehabilitation field.

From these tools, 28 items were used to evaluate the reporting as well as the conduct of trials
considering attrition, missing data, compliance, and related biases in the rehabilitation field.
However, our team found that some of these items lack specificity in the information required
and therefore more research is needed to determine a core set of items used for reporting as
well as assessing the risk of bias (RoB) of RCT m the rehabilitation field.

Conclusions: Although many items have been described by existing tools and the CONSORT
statement (and its extensions) that deal with attrition, missing data, complhiance, and

related biases, several gaps in reporting were identified. It is crucial that future research
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mvestigate a core set of items to be used m the field of rehabilitation to facilitate the reporting
as well as the conduet of RCTs.

Keywords: Bias, Data Reportmg, Methodological Studies, Rehabilitation, Clinical Trials as

Topic
T document b profeched by nlenatonal batbodﬂmmm.dmhamabdnmhd dowriood ond save crwlemduﬂ
mdnmummﬁeﬂbmm howodoow M mamm&uwmm 33&.-9
!reem:ri:.% fieaick crine maret ma‘:mu-mm nﬁ‘ “mvﬁﬁmdo;c:ubmmmhundducrg
pa'dhaﬁddo b rof peertiect. The camalon of mmm rof T progucion of reprink for penond a corrresoa’
knct 1o rerove. cower. overlgy, cbacuee: biock. or cnc? oﬂundue»ﬂchhcﬁﬂnamodmmmmrﬂpemmd
ummmbmmmmﬂcmm oy of e Atidher.



178

APENDICE | — ARTIGO 9: WHAT ARE THE BEST PARAMETERS OF LOW-
LEVEL LASER THERAPY TO REDUCE PAIN INTENSITY AND IMPROVE
MANDIBULAR FUNCTION IN OROFACIAL PAIN? A SYSTEMATIC REVIEW AND
META-ANALYSIS. (ARTIGO EM ELABORACAO)

What are the best parameters of Low-Level Laser Therapy to reduce pain
intensity and improve mandibular function in orofacial pain? A systematic
review and meta-analysis.

Ana Izabela Sobral de Oliveira-Souza?, Norazlin Mohamad?, Ester Moreira de Castro
Carletti®, Frauke Muggenborg?, Liz Dennett®, Daniella Aradjo de Oliveira®, Susan
Armijo-Olivo%#"
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3 Pos Graduate Program in Human Movement Sciences, Methodist University of
Piracicaba - UNIMEP — Piracicaba (SP), Brazil.

4 University of Applied Sciences Osnabriick, Faculty of Economics and Social
Sciences — Osnabrick, Germany.
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system — Osnabrick, Germany.

6 Department of Physiotherapy, Federal University of Pernambuco, Pernambuco,
Brazil.

*Shared senior authorship.

Abstract

Introduction: In order to clarify the evidence about the effectiveness of laser therapy
to reduce orofacial pain and symptoms, and to define the best laser therapy
parameters for these conditions, this systematic review was conducted.

Objective: to quantify the effectiveness of laser therapy when compared with other
therapies in patients with orofacial pain. In addition, to determine which parameters
(e.g. laser type, frequency, dosage, exposure time, application point, duration and
number of laser sessions) provide the best effect sizes to reduce pain, improve function
and quality of life in adults with orofacial pain.
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Methods: It is a systematic review. The searches were conducted in the following
databases: Medline (Ovid), Embase (Ovid), Cinahl (EBSSCOhost), Cochrane Library
Trials, Web of Science and Scopus. No time or language restriction were applied. It
was included studies with adults of both sexes with orofacial pain, diagnosed clinically
or based on standardized criteria. Two independent reviewers have screened articles
through the title, abstract, and full text. The quality assessment (risk of bias) was
performed through the Revised Cochrane risk-of-bias tool for randomized trials (RoB
2). Overall evidence quality was performed by the GRADE system. A narrative
synthesis and meta-analysis were performed and structured around the type of
orofacial pain, and outcome measures.

Results: Our searches found 3.301 articles, of which 424 full texts were selected and
73 were finally included and analyzed. The majority of studies (n=59, 80.8%) were
considered to have high risk of bias and the others 14 (19.2%) studies had some
concerns. In general, the results showed that laser therapy was better than placebo to
improve pain, maximal mouth open (MMO), protrusion movement and tenderness at
the end of the treatment, but with a low or moderate level of evidence.

Conclusion: This systematic review and meta-analysis found that the laser therapy
was better than placebo to improve pain, MMO, protrusion movement and tenderness.
Also, laser therapy was better than medication to improve pain, but not better than
TENS and Splint therapy. In general, with moderate level of evidence and moderate
risk of bias.
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Diagnostic Methods

MRI in migraineurs: are there abnormalities in the area where the L)

myofascial trigger points are palpable and in volume measurements? %5
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Trigger poitdy

Introduction: Patients with migraine may peesent a hagher quantity of myofascial agger ponts (MT?)
and alterations in the cervical muscles whien compared to non-migraineurs. The Magnetic resonance
imaging (MRI) is 2 robust method for the stady of human soft tissues and could be useful to investigate
these points.
Olyecrives: To Identify the presence of MTIP in the descending fibers of the trapezius muscle i women
with migrame and to quantify the muscle volume by MRL correlating it with the headache
characteristics.
Methods: A cross-sectional analytic study was conducted among 14 women, eight in migraine group, and
shx in without migraine groug. The presence of MTTP was evaluated using Simons’ criteria. and linolenic
acid capsules subsequently marked the arcas. MRI was performed with 15T, T1-weighsed sequence, and
T2 in the axial, sagittal, and coronal planes. The Tl-weighted sequences were performed with and
withour gadolimum contrast.
Resufts: The T1weighted inuge analysis with and without gadolinium did not show ary dgnal alteration
in the MTT areas in both groups. The migraine group presented more MToP in the trapezius muscle (MD
195501 = 112 3); MD [95300] = 1]0; 2] dght and left side, respectively ) and a smaller muscle volume
(MO [955Q1] = —1981[-338.7:-25.6] MD (952501 ~ —1499(-32505.-003] right arx] beft sade, respec-
trvely) than non-migraineurs. The migrane frequency peesented a negative strong correlation with the
trapezius volumes (r « - 0812; p - 0.014).
Conclusion' Migrasmeurs peesent more MR and a smaller muscle volume than non-mégraineurs, The
trapezies volume s negatively correlated with migraine frequency, MRI s net a suitable outcome
mexsure for assessmg MTrP.

© 2020 Elsevier Ltd. Al righis reserved.

1. Introduction

The pathophysiological mechanisms involving migraine are not
completely elucidated. However, several authors have suggested

* Comesponding authar. Departamento de Fraoeerapia, Liboratono de Aprendl-— the implication of peripheral structures such as cranocervical

2agem e Controle Motor, Usiversidade Federal de Pernambuco, Aw, Joona ksta Anibal
Femandes, 173 - Glade Umversitariy, Reode, PE S0040-560, Brazd

muscles in migraine pathogenesis {Fernander-de-las-'enas et al

E-mul axddvess’ (letier mnanicer iy @A@eemal Lo (D), Widerley) 2008, Winter ¢1 al. 20027 Tall et al, 2004; Burch of al, 2015,

htyge [ Moeory MO0 16 bme 2020 (2. 029

1360-8552 0 2020 Clsevier Lid. All ragirts reserved
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APENDICE L — ARTIGO 11: CATEGORIAS DA CIF COMPROMETIDAS NA

MIGRANEA. (ARTIGO PUBLICADO)

categories compromised in Migraine

ategorias da CIF comprometidas na Migranea

Suellen Freifas da Silva1, Hugo Feitoss’, Alyne Karine de Lima Santes’, Manuello Moraes Monteiro Barbosa Barros’,
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Siiva SF; Feitosa H, Santos AKL, Barros MMMB, Ferro KiO, Souza AISO, Coufinhio Neta TCM, Barboza PIM, Rocha Filho PAS,
Wanderley D, Oliveira DA. Calegorias do CIF comprometidas na Migranea. Headache Medicine. 2018;9(4):177-82

ESUIMO
hjr¥vo ldenhﬁcor quais cdmdacmﬁcngmwn
nasonal da Funcionalidad: pacidade o Saids (CIF) es-
mmekdasunpodemummugrénoombopw
pcfive das proissionais de soude, Mélodos: Trata-se de um
et rransvendéesemdwdo no ombdwénodeoefolmo

1 prassa e cnline baseodo no checkist 2.1 da CIF. Forom
corddodos Was de sobde de diferentos np-aaln:b-

\s

‘qusis sstagonos cpresaniom maior grou da compromafimane
%o cu maicr relagdo com ¢ cendigEo clinica de pacientes com
orénea, sando considerado um ponlo de corta da 70%
aro oquo dos cotegerios, Resultados: Dezessais pro-
issionols poric do pesquisa. O questicninio foi com-
posto por lObmtegadas, dcswocsa?aﬁngm o panto da
corte o 70% pora serem consideradas oprovadas, Dentre
sas categorios, sete (21,8%) fazem parle do compenente
"\mcoes do corpo, cinco (15,6%) da astruturcs do corpo, 13
[40,6% do atividodes e paricipacao e sste (21,8%) do falo-
ras omblantaie. Conclustio: Na percopgao dos profssiono's
de scide, os individuos com migrneo opresantam compros
mefimento em todos o8 dominics da CIF & os dominics fivis

ABSTRACT
Objective: To idantily which categories of the Infernational
Clossification of Funclioring, Discbilily, and Health (ICF) are
compromizad in pafiants with migraine from the parspective of
health professioncls. Methods: This i o cross-sacfional shudy
conducted of the headoche oulpatient dlinic of the Clinical
Hospila! of Permamisuce, Oswaide Cruz University Haspital and
of the Malar Lsaming and Contral Lobaratory of the Feders!
University of Pernambuca. A five-section printed and online
quastionnaire based on ICF checklist 2,1 was used. Heallh
peofessionas from diffacent specialifies who had expenence in
troating pafierts with migraine were invited. Professionals ware
instructed to camplele the quostionnaire and 1o chease, based
on their clinical expadance, which coleg hod the highes!
degree of impairment or the kighes! relafionzhip with the clinical
candition of migraine pafients. A cut-off point of 70% for
app/ovo' ol codegories was considered. Results: Sixtoen
e ware Ned in the suvey. The questionnoite
wos compest by 108 catogarias, of which 32 reached the cut-
dlpofmclm%foboconﬂdemduppmvod.hnongdnso
cotegories, saven (21.8%) cre part of the body funclions
component, five (15.6%) body stuctures, thiteen (40.6%)
ochvmu, and participation and seven (2).8%). of
Conclusicn: In the perception of healll
prefessicacls, ingividualy with migraine prnnnf impairment in
oil domains of the ICF ond the octivity and porficipation
domoins presonted the highest number of compromised

dodes & paicipegdo forom s qua opreseataram maice 10-
mero de coegarias comprometidos,
Palovras-chave: T de queca; Classificagéo

Intemacional de Funsonalideds, Incopacideda 8 Sadde; pes.
ool de Sadde; afividades e parficipogto

Headadve Medicine, v.9, n.4, p.177-182, Oct./Nov./Dec. 2018

Kaywords: Migraine disorders; Infenational Clessification of
Functioning, Drsakility, and Health; health personnel; acthvily
and parficpation
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APENDICE M — ARTIGO 12: ALTERACOES DE FUNCIONALIDADE DE

MULHERES MIGRANOSAS. (ARTIGO PUBLICADO)

eunctionality changes of migraine women

Alteracoes de funcionalidade de mulheres migranosas
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Rocha Filho

‘Dhbjefivo: Identificoctio das dieregées no fundenalidade do
mulhe-es com migrnac de ccorda com a Classiicogdo infer-
pociond do funcionalidade, incopacidada e satde (CIF). Mé-

jodo: Trala-se de um estudo qualitative, malizedo no forme-

Jo de entrevistos em grupes focdis, no qual forem incluides

heres antra 18 & 55 anos com diagndstics de migrénea

o nos critérios do Sociedade Intermaciondl de Cefdei

Santas AKL, Feilosa H, Silva SF;, Barros MMMB, Ferro KJO, Souza AISO, Coutinho Neta TCM, Barboza PIM,
PAS, Wandericy D, Ofiveira DA. Alteragées de funcianalidade de mulheres

migronosas.
Headache Medicine. 2018;9(4):183-89

ABSTRACT

Objective: [dontificalion of changes in functionality of woman
with migreine accarding %o the Internotional Classificaticn of
Functioning, Disobifity, ond Heolth (ICF). Method: This is o
qualitative study conducted in the format of focus group
intarviows, which included women betveen 18 and 55 yeors
old diegnased with migraine based on the criteria of the

As mulheres forom divididas em grupos com misdias de duas
3 qualro pessoas &, guicdas por um moderedor foram in-
leentivada o fdar 2cbee o influéncio da migrénen na realizo-
oo cas farelos ¢ qua 560 expesios diariomente, levando em
eonsidarocda ¢ ombiente em que €300 inseridas. As calega-
%05 que alcancaram o peata de code de 30% de concordan-
g6 nos grupor foram aprovoadas. Resullades: Foram reali-
28dos 10 rododas de enfrevisnos, codo ume com um gupo
ol com média de duos o qualro pessocs, tolalizando 29
mulheres com média de idode de 34,7 unos (95%; KC: 18 -
51). foram eprovadas 18 calegorics, 2endo goatro no domi-
io de Fungdo do Cerpo, quatro no dominic do Estnvtures do
€omo, s6is cotegorios no dominio de Afividode e Poricipas
%8 & qualro categorios no dominio de Fatores Ambienials,
Conclusio: Mulheres com migrinea percebem dierago ne
uncionalidade em todos o2 daminios da CIF, sendo o domi-
¥ Alividodes e Porficipogic o que opresentou mais calegos
s mencionodas,

blovias-chave: Transtornos de enxoguecs;

Blnssificocio Intemacional de Funcionclidade, Incopadide-
8 e Scide; impocto psicossocial; biopsicossocidl; afivida-
s = porficipagdo.

s Medicine, v.9, n.4, p.183-189, Oct./Nov./Dec. 2018

Inteer ol Headache Society, The women wera divided into
groups with averoges of dwo to four pecpls and, guded by a
mederaloy, they wars encouraged fo lalk about the influence
of migraine on parfarming the fasks to which they are exposed
doily, taking info account the environment in which they are
inserled. The categonies that reached the 30% ogreement cut-
off point in the greups weve approved. Results: There were 10
rounds of interviews, soch with a focus group with an averoge
of wo iz four pecple, totaling 29 women with o meon oge of
35 yeaes old (95% CI: 18 - 51). Eightean calegories were
approved, four in the Body Funcion domain, four in the Body
Structure domain, six categories in the Activity and Participation
domain and fow cotegories in the Enviconmental Feclors
demain. Conclusion: Women with migraine perceive
aliwation in kmctionality in off ICF domains, with the Activilies
and Parficipation domain presenting the mast mentioned
cofagories.

Keyweeds: Migraine disorders; Infernaticnal Qlessification of

Functioning, Disability, and Health; psychosocial impac;
Eiopsychosocial; aclivily and parficipation.
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APENDICE N — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO



UNIVERSIDADE FEDERAL DE PERNAMBUCO
Programa de pos-graduagio em Neuropsiquiatria e ciéncias do comportamento
Laboratério de Aprendizagem e Controle motor

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

(PARA MAZORES DE 18 ANOS OU EMANCIPADOS - Resobuglo 46617)

Convidamios o (a) Sr. (a) para pasticipar como voluntirio (3) da pesquisa “Eferividade de wm
progruma  de exercicios cervicais na dor e fimcionalidade de pacientes com disfungdo
temporomandibular: Ensaio clinico controlado e randomizado”, que esti sob a responsabihidade do (a)
pesquisador (a) Ana Izabela Sobral de Olivera, com enderego na Rua Dep Pedro Pires Ferreira, n® 95,
Gragas, CEP: | telefone: (79) 999916968 ¢ emnil: anaizabela.oliveira@hotmail com, mclusive ligagdes
a cobrar, Este projeto esta sob a onentagio de: Prof. Dra. Damela Arajo de Oliveira, e-mail
sabinodaniellanfpe@gmnil com,

Caso este Tenmo de Consentunento contenha informagoes que ndo [he sejam compreensivels,
as dividas podem ser tiradas com a pesson que esta Lhe entrevistando ¢ apenas ao fimal, quando todos
os esclarecimensos forem dados, caso concorde com a realizagio do estudo pedimos que mbrique as
folhas ¢ assine ao final deste documento. que esta em duas vias, uma via lhe serd entregue ¢ a outra
ficara com o pesquisador responsavel.

Caso ndio concorde, nido haverd penalizagio, bem como sera possivel retirar o consentimento a
qualquer momento, também sem nenbuma penalidade.

INFORMACOES SOBRE A PESQUISA:

O objetivo da presente pesquisar ¢ testar & eficicia de um novo protocolo rerapéunco pata o
tratamento de pacientes com disfungdo temporomandibalar. E para isso o (a) Sr. (2) precisard passar
inicial por uma avaliagdo que ferd duragio de aproximadamente 60 minutos, nesta etapa o (a) Sr. (a)
1esponderi 6 questondrios: O primeiro questiona aspectos como idade, escolandade. existéncia de dor
nn regido orofacial ¢ pescogo, ¢ a miensidade dessa dor; O segundo questiona n respeito de fatores
sociais que possam influenciar sua dor, O terceiro ¢ referente a capacidade de realizar movimentos com
a boca, especialmente de alimentacio: O quarto avaliara a sua qualidade de vida relacionado a sande
bucal: O quinto ¢ relacionado 4 quanto a sua dor no pescogo, caso tenhn, o srapalhn nas tarefas do dia
a dia. E o sexto falath sobre o medo de realizar movimentos, Apos responder os questiondrios,
iniciaremos a avaliagdo do movimento da boca ¢ do pescogo, assim como os testes de forga. Todas as
etapas desta avaliagdo ocomerdo no Laboratorio de Aprendizam ¢ Controle Motor (LACOM).
localizado na Universidade Federal de Pernambuco. Pode acontecer do (a) Sr. (a) semtir dor,
desconforto on tontwa durante a avaliagho da forca. Portanto, o (a) Sr. (a) pode interromper os testes a
qualquer momento caso ndo se sinta i vontade de dar segunmento.

Fmalizado a avahagio iremos sorfear os participantes em trés grupos, doss grupos de
intervengio e um grupo placebo. Ou seja, o (1) Sr. (a) poderd cair em qualquer um dos wés grupos,
Agueles que estiverem no grupo 0! de mtervengfio irgo realizar wm programa de exercicios para
fortalecimento da mmsculatura cervical, no grmipo 02 de miervengio um tratamento com técnka de
fisioterapia convencional, e aqueles que forem sorteados pam o grupo placebo receberdo ferapia com
ultrassom terapéutico (US). Ambos os grupos serito tratados Ix por semana no LACOM, com durngao
de tratamento de aproximadamente 30 mimitos. Apos 6 semanas, ambos os grupos serdo reavaliados ¢
continuardo com mais duas semanas de terapia. Nesta etapa serd acrescentado um novo questionirio
referente a sun percepg®o de melhora com o watamento. Ao fim das ofto semanas nma nova
reavaliagdo, completa, sera realizada. Ligaremos para o (a) Sr. (a) um més, rés meses ¢ seis meses
depois que a fisioterapia for finalizada para analisarmos como vocé se encontra em relacdo a
intensidade da dor ¢ fungdo orofacial. Terminado o periodo de acompanbamento por telefone os
participantes que fizeram parte do grupo placebo, se desejarem poderdo realizar 0s exercicios propostos
A0S OUITOS ZMIPOS.

Este protocolo ndo oferece riscos aos pacientes, no entanto caso algum inconvensente aconteca
o8 pesquisadores se responsabilizam em oferecer todo suporte necessario para o reestabelecimento da
normalidade do paciente. O principal beneficio do presente projeto ¢ favorecer a comprovagio de um
novo protocolo de tratamento fisioterapéutico para pacientes com disfungdo temporomandibular,
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beneficiando dessa forma tanto os pacientes que sofrem dessa doenga quanto os profissionais da drea
que encontram-se defasados de tratamentos com comprovagio cientfica.

Todas as informacdes desta pesquisa serfo confidenciais ¢ serdo divulgadas apenas em
eventos ou publicagdes cientificas, nio havendo identificagdo dos voluntarios, a ndo ser entre os
responsavets pelo estudo, sendo assegurado o sigilo sobre a sua participagdo. Os dados coletados nesta
pesquisa (questiondrios e avaliacho fisica), ficardo armazenados em pastas de arquivo no computador
pessoal, sob a responsabilidade do pesquisador. no enderego acima mformado pelo periodo de minimo
5 anos.

Nada lhe serd pago e nem serd cobrado para participar desta pesquisa, pois a aceifagdo &
vohmtiria, mas fica tambeém garantida s indenizacho em casos de danos, comprovadamente decorrentes
da participagio na pesquisa, conforme decsdo judicaal ou extra-judicial. Se houver necessidade, as
despesas para a sua participacio serfio asstimidas pelos pesquisadores (ressarcimento de transporte e
alimentagio),

Em caso de dividas relacsonadas aos aspectos éncos deste estudo, vocé poderd consultar o
Comité de Etica em Pesquisa Envolvendo Seres Humanos da UFPE no endereso: (Avenida da
Engenharia s/n — 1*° Andar, sala 4 - Cidade Univeysitaria, Recife-PE, CEP: 50740-600, Tel.: (81)
21268588 - e-mail: cepeesar ufpe.br).

(assinatura do pesquisador)
CONSENTIMENTO DA PARTICIPACAO DA PESSOA COMO VOLUNTARIO (A)

Eu, . CPF , abaixo assinado, apads a
lettura (ou a escuta da leitura) deste documento ¢ de ter tido a oportumdade de conversar ¢ ter
esclarecido as minhas dividas com o pesquisador responsivel, concordo em participar do estdo
pesquisa “Efettvidade de wm programa de exercicios cervicais na dor e fincionalidade de paciemes
com disfingdo temparomandibular: Ersaio clinico controlade e randomizado”, como voluntario (a).
Fui devidsmente informado (a) e esclarecido () pelo(a) pesquisador (a) sobre a pesquisa, os
procedimentos nela envolvidos, assitn como os possiveis niscos e beneficios decorrentes de minha
participacdo. For-me garantido que posso retirar o myeu consentimento a qualquer momento, sem que
isto leve a qualquer pennlidade ou interrupgdo de meu acompanhamento’ asssiEncia’ tritamento,

Local e data

Impressio
Assmanira do participante: digital
Presenciamos a solicitacio de consentimento, esclarecimentos sobre a pesquisa (opeional)

€ o aceite do voluntirio em participar. (02 testemunhas nso ligadas 4 equipe de pesq
Nome: Nome:

Assmanura: Assinania;

185



186

ANEXOS A — COMPROVANTE DE APROVACAO DO COMITE DE ETICA



PERNAMBUCO CENTRO DE W‘"\“
CIENCIAS DA SAUDE / UFPE-

Bl

ﬁ UNIVERSIDADE FEDERAL DE
UFPE

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: EFETIVIDADE DE UM PROGRAMA DE EXERCICIOS CERVICAIS NA DOR E NA
FUNCIONALIDADE DE PACIENTES COM DISFUNCAO TEMPOROMANDIBULAR:
ESTUDO CLINICO CONTROLADO E RANDOMIZADO

Pesquisador: Ana lzabela Sobral de Olivera

Area Tematica:

Versao: 1

CAAE: 68010717.8.0000.5208

Instituicao Proponente: Pés Graduagdo em Neuropsiquiatria e Ciéncias do Comportamento
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Numero do Parecer: 2,131,546

Apresentacao do Projeto:

Projeto de pesquisa relacionado ao doutorado de ANA IZABELA SOBRAL DE OLIVEIRA, pelo Programa de
Pés Graduagdo em Neuropsiquiatria e Ciéncias do Comportamento, orientade pela profa. dra. Daniella
Aradjo de Oliveira

Objetivo da Pesquisa:

Comparar os efeitos de trés intervengdes sobre a dor da articulagdo temporo-mandibular: 1.Um programa de
treinamento fisico especifico e progressivo de 8 semanas, que teve como objetivo melhorar o controle moter
da coluna cervical; 2. fisioterapia convencional; 3; ultrassom terapéutico (chamado pelos autores como
controle placebo).

Avaliagdo dos Riscos e Beneficios:

Tedas as intervengdes sdo bem toleradas, ndo havendo grandes riscos para o participante. Os maiores
riscos s3o possivel indisposi¢gao ou dor na regido temporo-mandibular apds as primeiras intervengoes, mas
que posteriormente somem sem sequelas,

como beneficios, os resultados deste estudo serdo futuramente utilizados para a escolha do tratamento
mais adequado para o tipo de dor da ATM. Os participantes do grupo controle terdo a

Enderego:  Av. da Engenhana sin® - 1° andar, sala 4, Prédo do Cantro da Céncies da Saode

Bairro: Cidade Universitana CEP: 50 740600
UF: PE Municipio: RECKFE
Telefone: (8121268588 E-mail: copocsiiuipo br

Piga % 03
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Continuagio do Parecer: 2.131 545

possibilidade de realizar posteriormente a intervencao experimental, caso esta se mostre mais eficaz;

Comentarios e Consideragdes sobre a Pesquisa:

Pesquisa relevante, submetida por grupo com reconhecida competéncia no assunto.
Consideracoes sobre os Termos de apresentacao obrigatoria:

Todos presentes.

Recomendacdes:

Nio ha

Conclusdes ou Pendéncias e Lista de Inadequacoes:

Nao ha.

Consideragoes Finais a critério do CEP:

O Protocolo foi avaliado na reunido do CEP e estd APROVADO para iniciar a coleta de dadoes. Informamos
que a APROVACAQ DEFINITIVA do projeio s6 serd dada apés o envio da Notificagdo com o Relatério Final
da pesquisa. O pesquisador devera fazer o download do modelo de Relatdrio Final para envia-lo via
“Notificacdo”, pela Plataforma Brasil. Siga as Instrugdes do link “Para enviar Relatdrio Final®, disponivel no
site do CEP/UFPE. Apés apreciagde desse relatério, ¢ CEP emitira novo Parecer Consubstanciado definitivo
pelo sistema Plataforma Brasil.

Informamos, ainda, que o (a) pesquisador (a) deve desenvolver a pesquisa conforme delineada neste
protocolo aprovado, exceto quando perceber risco ou dano ndo previsto ao voluntario participante (item V.3.,
da Resolugao CNS/MS N° 466/12).

Eventuais modificagdes nesta pesquisa devem ser solicitadas através de EMENDA ao projeto. identificando
a parte do protocolo a ser modificada e suas justificativas,

Para projetos com mais de um ano de execugao, @ obrigatério que o pesquisador responsavel pelo
Protocolo de Pesquisa apresente a este Comité de Etica, relatérics parciais das afividades desenvolvidas no
periodo de 12 meses a contar da data de sua aprovacao (item X.1.3.b., da Resolugdo CNS/MS N° 466/12).
O CEP/UFPE deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o curso
normal do estudo (item V.5., da Resolugdo CNS/MS N° 466/12). E papel do/a pesquisador/a assegurar
todas as medidas imediatas e adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido
em outro centro) e ainda, enviar notificacdo a ANVISA ~ Agéncia Nacional de Vigilancia Sanitaria, junto com
sey posicienamento.

Enderego:  Av. da Engenhana si® - 1° andar, sala 4, Prédo do Cantro da Cncies da Salde

Bairro: Culade Universitana CEP: 50 740-600
UF: PE Municipio. RECKFE
Telefone: (4121268588 E-mail:  copeos@uipo br

Pagna 12 de 03
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Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Bl

Conbinuagio do Parecer: 2131 546

ﬁ UNIVERSIDADE FEDERAL DE
UFPE

Tipe Documento Arquivo Postagem Autor Situacao
Informacdes Basicas| PB_INFORMACOES_BASICAS_DO_P 08/05/2017 Aceito
doProjfeto ____|ROJETO 896339 pdf 085155
Projeto Detalhado / | projeto_ana.docx 08/05/2017 | Ana Izabela Sobral Aceito
Brochura 08:51:34 |de Oliveira
| Investigador - -
TCLE / Termos de | TCLE_doutorado.docx 08/05/2017 |Ana lzabela Sobral Aceito
Assentimento / 08:50:25 |de Qliveira
Justificativa de
Auséncia
Qutros currciulo_orientador.pdf 07/05/2017 | Ana |zabela Sobral Aceito
22:47:38 | de Oliveira

Qutros curmncuio_pesquisador. pdf 07/05/2017 |Ana Izabela Sobral Aceito
21:37:13 | de Oliveira

Outros comprovante_matricula.pdf 07/05/2017 | Ana lzabela Sobral Aceito
21:35:55 | de Oliveira

QOutros Termo_confidencialidade pdf 07/05/2017 |Ana lzabela Sobral Aceito
21:34:20 | de Oliveira

Folha de Rosto Folha_de_rosto.pdf 07/05/2017 |Ana Izabela Sobral Aceito
21:30:45 | de Oliveira

Dedaragao de Carta_de_anuencia.pdf 12/04/2017 | Ana lzabela Sobral Acsito

Instituicdo e 17:03:14 |de Oliveira

Infraestrutura

Situacao do Parecer:

Aprovado

Necessita Apreciacao da CONEP:

Nao

RECIFE, 22 de Junhao ce 2017

Assinado por:
LUCIANO TAVARES MONTENEGRO
(Coordenador)

Enderego:  Av. da Engenhana sin® - 1° andar, sala 4, Prédo do Cantro da Céncies da Saode

Bairro: Cidade Universitana CEP: 50 740600
UF: PE Municipio: RECKFE
Telefone: (8121268588 E-mail: copocsiiuipo br

Pagea 03 & 03
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ANEXO B - COMPROVANTE DE REGISTRO DO PROJETO NO REBEC

Registro Brasieiro de Ensalos Clinicos

12/10/2020 12:40

USRI wwesls R
anafzabela 001 000 ol A
PT | ES{ EN
NOTICIAS | SOBRE | AJUDA | CONTATO ! -
BUSCA A4 KADA

HOME ¢ DA spcETCs /

RBR-3fc62c

Efetividade de um programa de exercicios cervicais na dor e na funcionalidade de pacientes com
disfun¢do temporomandibular: estudo clinico controlado e randomizado

Data de registro: 5 du Abwil de 2017 a0 0%:40
Last Update: 3 do Fou 4o 2018 35 1034

Tipo do estudo:

Imervers;Des

Titule cientifico:

FT-ER
Efefivcide de um pograma de exsrcicos

CotvICHs e G0 & ne funcionaldinde de

EN

EMectivensss of 3 cenical exercises program
1 pan g Iunctoniily of patenis wih

pacentes com cistungio
31U dinco controlado e randomizado

Identificagdo do ensalo
Namero do UTN U1TEHL 1191450
Titdto publica:

PT-ER
Eletracade 0w um Programa de Exercicns

no Pescogo na Dor @ na Funclo de
packentes com Disungdo ra artculacio da
boca

Acrémimo censtico:
Acrémme piblica:

Identrficadores secundaros:
N* do Parecer do CEP 2.131.546

por oystarcion
e randomized dimcal Tl

EN
Efectveness of n Noox Exercmes Program n

Pain ana Funclon of patents with moutn
Artcdiabion Dystunction

Orgio ermizsor: Comité de [tica om Pesquiss da Unsversidade Foderdt de Pernambuco

Nimers do CAAE: 68010717.£.0000.5208
Orgdo emisson Mataforma Brasil

Patrocinadores

Patrocinader primario: Ly sidade Fader ol de Iernambuco

him //www ensalosclinecos gov.be/rg/RER- 3B 2c/

Pégina 1 de 17
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ANEXO C - HISTORICO ESCOLAR PELO SIGA-UFPE
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SIGAA - Sistema Integrado de Gestio de Atividades Académicas
UFPE - UNIVERSIDADE FEDERAL DE PERNAMBUCO
PROPESQ

Av. Prof. Moraes Rego, 1235 - Cldade Universitaria, Recife - PE

Historico Escolar - Emitido em: 14/12/2020 as 05:39

Mome  ANA IZABELA SOBRAL DE OLIVEIRA SOUZA
Deea de Nascimento. 12031992

Dados Pessoals

Matricula: 20173028140
Local da Nescimento ARACAJUISE

Mome do Pai JOSE AUGUSTO COSTA DE OLIVEIRA
Nome da M ANTONIA MARIA SOBRAL DE OLIVEIRA
Dados do Vinculo do Discente
P COORDENACAO DA POS-GRADUACAO EM NEUROPSIQUIATRIA E Indices Académicos
CIENCIAS DO COMPORTAMENTO - CCS CR-3.63
Mived DOUTORADO -3
Irdne de Costowmw ta Nensevaws 05- 45
Curso NEUROPSIQUIATRIA E CIENCIAS DO COMPORTAMENTO -
Cusricuk NEPD11 Stalus. ATIVO
Moa de Concertingds.  NEUROCIRURGIA
Linha de Posqusa
Onentador 2779450 - DANIELLA ARAUJO DE OLIVERA
Forma ¢ Ingresso SELECAO DE POS-GRADUAGAO
Mis/Aro Inicial MAR2017 M5 Aual 46%
Trancamentos 0 meses Prazo para Conchusso FEVI2021
Promogagies 0 meses Tepo Saikda
Mis/Ano de Sakda Onl 2 Dl
Disciplinas e Atividades Cursadas/Cursando
Iniclo Fim Componente Curricular Turma | CH | CR | Freq % |C Situagao
022017 072017 | DHPBO2 |METODOLOGIA DA PESQUISA CIENTIFICA oM %0 4 1000 8 AFRONADD
@207 | 07/2017 | DNPO36 |[INTRODUGAD A NEURDIMAGEM DM |45 | 3 1000 A APRONADO
022017 | 0772017 | DKPB41 |TEORIAS BPISTEMOLOGICAS TE 60 | 4 1000 A APRONADO
072017 | 0272018 | DNPRI7 |ATUALIDADES EM DEPENDENCIAS QUIMCAS o 45 | 3 1000 A ANPROVADO
072017 | 022018 | DNPH3S |SEMINARIOS AVANCADOS EM NEURCTRANSMISSAO o 6o | 4 1000 A APROVADO
or2017 0202018 | DNPSLO |SEMINARIOS EM NEURODCENCIAS ol 80 4 1000 c AFROVADO
02018 | 072018 | DNPOS4 [SEMINARIOS AVANCADDS EM NEUROGIENCIAS § o |45 | 3 | or8 A AFROVADO
082018 | 022010 | DNPS42 [NEUROCIENCIA E CONPORTAMENTO o 60 | 4 1000 A AFROVADO
022019 | 062019 | POFTO00 |BIOESTATISTICA 2 fio | 4 1000 A ANFROVADO
(2020 - DHPRAS |ATIVIDADE DE ORIENTAGAG INDVIDUAL - 0 [\ - - MATRICALADO
102020 - DNPRSS [ATIVIOADE DE ORIENTACAO INDMOUAL - 0 o - - MATRICLLADO
Carga Horaria Integralizada/Pendente
Obrgatinas Optativos Tots
Exgeo 00 h 180 b 480 h|
Intogrikz ada 300 1| 195 ) 495
Pendenie’ ohn O on
“Comtatslzado com hase no vakr estabelacido no minimo sogido da estrutura camodar
Componentes Curriculares Obrigatorios Pendentes:2
Cadigo Compenente Curricular CH
DIPage TESE DE DOUTORADO Oh
Oeere? ATIVIDADE DE QUALIFICACAOPRE BANCA DE DOUTORADO oh
Para verficar a sulenticidade deste o entre em Nips Vsigas ulpe bysigaadocumentos infomando & Pigira 1 de 2
I data do A0 00 codign do verficegio 220876508y
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SIGAA - Sistema Integrado de Gestio de Atividades Académicas
UFPE - UNIVERSIDADE FEDERAL DE PERNAMBUCO
PROPESQ

Av. Prof, Moraes Rego, 1235 - Cidade Universitaria, Recife - PE

Historico Escolar - Emitido em: 14/12/2020 as 05:39

Nome ANA IZABELA SOBRAL DE OLIVEIRA SOUZA Matricula: 20173028140

Ateng o, agorn 0 histnco possu uma venfcacdo automaica de aulenSocade e corsistEnc, Sendo portario depensavel a assmatrn da
coordenacio do FPG ouda PROPESC Favor, ler insrugties no rodapd

Para verficar a sulenticdade desle documento enlre em hifps Fsigas ulpe busigaadocumentos informando a Pagina 2 de 2
matriculs, data de emessdo 0 o codigo de verficagho 23087s508a
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ANEXO D — QUESTIONARIO DE LIMITACAO FUNCIONAL MANDIBULAR (MFIQ)

Questiondrio de Limitagio Funcional Mandibular

Questdes

Respostas possiveis

Com relaglo &s quebas relativas 3 sua mandibula,
quanta dificuldade vock tem para realizar as
seguintes atividades:

dificuldade

dificuldade

Dificuldade

Muita
dificuldade

1. Atividades sociais

2. Falar

3. Dar uma grande mordida

| 4. Mastigar alimentos duros

3. Mastigar alimentos macios (moles)

| 6. Trabalhar ¢/ou realizar atividades de vida diiria

7. Beber

& Rir

9. Mastigar alimentos resistenics

10. Bocejar

11. Beijar

Comer alimentos Inclui morder, mastigar ¢
engolir. Quanta dificuldade vocé tem para comer
o8 seguintes alimentos:

Nenhuma
dificuldade

dificuldade

Dificuldade

Muita
dificuldade

Muitissima
dificuldade
oy
impossivel
sem ajuda |




ANEXO E — QUESTIONARIO DE QUALIDADE DE VIDA RELACIONADO A
SAUDE BUCAL

Agora serdo feitas perguntas sobre como a salde de sua boca e dentes aletam o seu da-a-da
Responda cada uma das questdes de acordo com a freqiénca com que elas interferem na sua vida,
ou seja, nunca, raramente, As vezes, constantements ou sempre, em relaclo a0 ONimo més de
Inernacio, Para cada questdo sd deve ser dada uma (nica resposta. N8O se preccupe, pos
nenhuma resposta é mais certa do que & outra. Responda aquilo que vood reaimente pensa.

Oral Health Impact Profile (OHIP-14)

Perguntas

1.Vocé teve problemas para falar alguma palavra por causa oe
problemas com sua boca ou dentes?

2.Vooh sentiy que o sabor dos alimentos icou Plor por causa de
probiemas com sus boca ou dentes?

3.Vood sentiu dores em sua boca ou Nos seus dentes?
4.Vook se sentu InCOMOdaco 40 comes algum akmento por causa oe
probiemas com sua boca ou dentes?

§.Vocé ficou preocupado por causa de problemas com sua boca ou
dentes?

6.Voce se sentiy estressado por causa de problemas com sua boca
ou dentes?

7.Sua akmentacio ficou prejudicada por causa de problemas com sua
boca ou dentes?

8.Vock teve que parar suas refexgdes por causa de problemas com
sua boca ou dentes?

9.Vook encortrou dificuldade para relaxar por causa de problemas
com sua boca ou dentes?

10.Vocé sentiu-se envergonhado por causa de problemas com sus
boca ou dentes?

11.Vocé ficou irmitado com oulras pessoas por causa de problemas
com sua boca ou dentes?

12Voch teve dificuldades em realizar suas atividades didnas por
causa de problemas com sua boca ou dentes?
13.Vocé sentiu que a wida, em geral, ficou pior por causa de
problemas com sua boca ou dentes?

14.Voce ficou totalmente incapaz de fazer suas atividades ddnas por
causa de problemas com sua boca ou dentes?

195



ANEXO F — INDICE DE INCAPACIDADE RELACIONADO AO PESCOCO

UNIVERSIDADE FEDERAL DE PERNAMBUCO
Programa de pos-graduagao em Neuropsiquiatria e ciéncias do comportamento
Laboratorio de Aprendizagem e Controle motor

Indice de Incapacidade Relacionada ao Pescogo (Neck Disability Index)

Este questiondno foi criado para dar mformacdes ao seu doutor sobre como a sua dor no
pescoco tem afetado a sua habilidade para fazer atividades dianas. Por favor responda a cada
uma das perguntas e marque em cada se¢iio apenas uma alternativa que melhor se aplique a

voce,

Segio 1 - Intensidade da dor

o o oo ao

Eu ndo tenho dor nesse momento.
A dor é mumto leve nesse
momento.

A dor € moderada nesse momento.
A dor é razoavehnente grande
nesse momento.

A dor ¢ muito grande nesse
momento.

A dor & a pior que se possa
Imaginar nesse momento.

Se¢iio 2 — Cuidado pessoal (se lavar, se

vestir, efc)
[0 Euposso cuidar de mim mesmo(a)
sem anmentar a dor.
[1 Eu posso cuidar de mim mesmo(a)

=

normalmente, mas isso faz
aumentar a dor,

E doloroso ter que cuidar de mim
mesmo e eu fago isso lentamente e
com cuidado.

Eu preciso de ajuda mas consigo
fazer a mmior parte do meu
cumdado pessoal.

Eu preciso de ajuda todos os dias
na  mmonta  dos  aspectos
refacionados a cuidar de mim
mesimo(a)

Eu ndo me visto, me lavo com
dificuldade e fico na cama.

Secdo 3 — Levantar coisas

0
0
0

Eu posso levantar objetos pesados
sem awmentar a dor.

Eu posso levantar objetos pesados
mas iss0 {4z anmentar a dor.

A dor me impede de levantar
objetos pesados do chdo, mas eu
consigo  se  eles  estverem

colocados em uma boa posigio,
por exemplo em uma mesa.

[0 A dor me impede de levantar
objetos pesados, mas eu consigo
levantar objetos com peso entre
leve e médio se eles estiverem
colocados em uma boa posi¢ao

[l Eu posso levantar objelos muto
leves,

[l Eu ndo posso levantar nem
carregar absoluwiamente nada.

Secéo 4 - Leitura

[ Eu posso ler tanto quanto en
queira sem dor no meu pescogo.

[0 Eu posso ler tanto quanto eu
quema com uma dor leve no meu
pescogo.

[0 Eu posso ler tanto quanto eu
quera com uma dor moderada no
Mel Pescogo.

{1 Eu nio posso ler tanto quanto en
quera por causa de uma dor
moderada no meu pescogo.

[1  Fumal posso ler por causa de uma
grande dor no meu pescogo.

[1 Fundo posso ler nada,

[1 Pergunta nio se aplica por nido

saber ou ndo poder ley

Secho 5 — Dores de cabega

o
0
0
0
1]

Eu nio tenho nenhuma dor de
cabega,

Eu tenho pequenas dores de
cabega com ponca freqliéncia,

Eu tenho dores de cabega
moderadas com pouca freqiéncia,
Eu tenho dores de cabega
moderadas muito freqiientemente.
Eu tenho dores de cabega fortes
frequentemente .
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UNIVERSIDADE FEDERAL DE PERNAMBUCO
Programa de pos-graduagio em Neuropsiquiatria e ciéncias do comportamento
Laboratério de Aprendizagem e Controle motor

Eu tenlo dores de cabega quase o
tempo inteiro.

Segdo 6 — Prestar Atengdo

0
0

Eu consigo prestar atengio quando
eu quero sem dificuldade.

Eu consigo prestar atengdo quando
eu quero com uma dificuldade
leve.

Eu tenho uma dificuldade
moderada  em  prestar  atencgiio
quando eu quero,

Eu tenho muita dificuldade em
prestar atengdo quando eu quero.
Eu tenho muwtissuma dificuldade
em prestar atengdo quando eu
quero,

Eu nio consigo prestar atengio.

Se¢do 7 -~ Trabalho

0
0

[ B

Eu posso trabalhar tanto quanto eu
quiser.

Eu 50 consigo fazer o trabalho que
estou acostumado(a) a fazer. mas
nada alem disso.

Eu consigo fazer a maior parte do
trabalho que estou acostumado(a)
a fazer, mas nada alén disso.

Eu ndo consigo fazer o trabalho
que estou acostumado(a) a fazer.
Eu mal consigo fazer qualquer
tipo de trabalho.

Eu ndo consigo fazer nenhum tipo
de trabalho.

Se¢ao & — Dingir automoveis

O
0

[0 fazer nenhuma atividade de diversdo.

Eu posso dirigir men carmo sem
nenhuma dor no pescogo,

Eu posso dingir meu carro tanto
quanto en queira com uma dor
leve 10 meu pescogo.

Eu posso dirgir meu caro tanto
quanto en queira com uma dor
moderada no meu pescogo,

0

En ndo posso dingir o meu camo
anto quanto eu queira por causa
de uma dor moderada no meu
pescogo.

Eu mal posso dirigir por cansa de
uma dor forte no meu pescogo.

Eu ndo posso dingir meu carro de
maneira nenhuma.

Pergunta ndo se aplica por ndo
saber dirigir on ndo dingir muitas
vezes

Segdo 9 - Donnir

0
0

Eu ndo tenho problemas pam
dormir.

Meu sono € um pouco perturbado
(menos de uma hora sem
conseguir dormir).

Meu sono € levemente perturbado
(1-2 horas sem conseguir dormir).
Men sono € moderadamente
perturbado  (2-3  homas  sem
conseguir dornir).

Meu sono & muito perturbado (3-3
horas sem conseguir dormir).

Men somo € completamente
perturbado (1-2 homs sem sono).

Segdo 10 ~ Diversio

0

Eu consigo fazer todas as minhas
atividades de diversio sem
nenhuma dor no pescogo.

Eu consigo fazer todas as minhas
atividades de diversio com
alguma dor no pescogo.

Eu consigo fazer a mmoria, mas
ndo todas as minhas atividades de
diversdo por causa da dor no meu
Pescogo.

Eu conmsigo fazer poucas das
minhas atividades de diversdo por
causa da dor no meu pescogo.

Eu mal consigo fazer quaisquer
atividades de diversdo por causa
da dor no meu pescogo.

Eun nao consigo
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ANEXO G — ESCALA DE PERCEPCAO GLOBAL DE MUDANCA

Escala de Percepgdo Global de Mudanca (PGIC versdo Portuguesa)

Nome: Data:
Queixa principal:

Desde o inicio do tratamento nesta instituic3o, como é que descreve a mudanca (se houve) nas LIMITAGOES
DE ACTIVIDADES, SINTOMAS, EMOGOES E QUALIDADE DE VIDA no seu global, em relagdo & sua dor
(seleccione UMA opgao):

Sem alteragdes (ou a condigao piorou)

Quase na mesma, sem qualquer alteragao visive!

Ligeiramente melhor, mas, sem mudangas consideraveis

Com algumas methorias, mas a mudanga ndo representou qualguer diferenca real
Moderadamente melhor, com mudanga ligeira mas significativa

Melhor, e com melhorias que fizeram uma diferenca real e Gti

Muito melhor, e com uma methoria considerave! que fez toda a diferenca

0 v
D W N -

-~ o



ANEXO H - ESCALA TAMPA DE CINESIOFOBIA

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

|

1.

Tenho medo de me machucar, $& u K2or exercicos.

Concorde
.

2 gwmmmm,«mwm

Mou corpo eath Grendo que FGuIma COE MUD e1aca esti AcoNtscendd Comgo.

Minha dor provaveimente sena aliviada se au 120850 BXSICIC0.

As posscas nho estho levando minha condicho médica a sério.

A lesio colocou Mou CONPO BM MiSCO Para O resio da minha vida.

A dor sompre significa que O Moy CoMpo estd machucado,

$4 porque alguma coma plora & minha dor, NdO SIgica que oA CoIsa é perigosa.

Tonho modo do que ou POsSE Mo machucar ackdontalmernto.

wlalwlawlwalwlwlawla
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A atitude Mais SOQUIA GUO POSSO TOMAr PATA Provenir & plora da minha dor 6,
umplosments, ser Cuidadono para NAo fazee NENhuM MOWMENto deSNOCOssAno

-

Eu nao teria tanta dor se algo realmente perigeso ndo estivesss acontecendo no
mau Corpo.

mJucxmmnmmm.

A dor mo avisa Quando GovO Parar 0 oxorcicio para ou NEo mo machucar
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10.

Nao ¢ reaimente SSgUID PAA UMA PESSOA, COM Problamas IgUuals a0% MOUS, Ser

- el -

ﬂomm“-mu-mmmwm
machuco faciimente.

Embora alguma colsa me provoque muita dor, eu ndo acho que seja. do fato,
perigoso

WL e Qe e |l @ eweewview
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Tabela 1 - Escala Tampa para Cinesiofobia - Brasil.
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