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RESUMO

Introducdo: O bruxismo de vigilia é caracterizado pelo aumento da atividade
muscular mastigatéria enquanto o individuo esta acordado. Trata-se de um
comportamento regulado pelo sistema nervoso central em que o tratamento com
biofeedback tem sido sugerido para fornecer mudanca no ténus muscular de repouso
com relaxamento da musculatura. Porém, as evidéncias sobre sua eficacia no
bruxismo de vigilia sdo escassas. Objetivo: Analisar a eficacia do treinamento com
biofeedback comparado a outros tratamentos realizados para individuos adultos com
bruxismo de vigilia. Método: Foi realizada uma revisdo sistemética, registrada no
PROSPERO, com a busca de dados feita em cinco bases de dados: EBSCO/ CINAHL,
Embase, PubMed/ Medline, Cochrane library (Wiley Interface) e Web of Science. A
estrutura do PICO foi utilizada para tracar a estratégia de busca, incluindo palavras-
chaves relacionada a populacdo= “adults with awake bruxism”, intervencdo=
‘biofeedback”, comparagao = "any other type of intervention”, desfechos= “masticatory
muscle activity”, e tipos de estudos = “RCT studies”. Além da analise da eficacia do
biofeedback, os riscos de viés dos estudos também foram analisados Rob-2 da
Cochrane. Para analise da qualidade da evidéncia dos estudos incluidos, utilizou-se
da ferramenta GRADE. Resultados: Inicialmente foram selecionados 4.059 estudos,
sendo 1664 elegiveis para leitura de titulo e resumo; destes, 86 estudos foram
selecionados para leitura do texto completo. Resultando entdo em quatro artigos
incluidos nessa revisao. A atividade eletromiografica dos musculos mastigatérios foi o
principal desfecho, e a modalidade biofeedback eletromiografico visual e auditivo
foram escolhidos tanto para a avaliacdo quanto para o tratamento. Os resultados
mostraram-se favoraveis para o tratamento com biofeedback auditivo, quando
comparado ao grupo que ndo fez nenhuma intervencdo em duas sessfes. O
biofeedback visual foi superior a estimulacéo elétrica nervosa transcutanea (TENS)
na reducao da atividade muscular quando realizado uma vez por semana, durante trés
semanas. Contudo, a maior parte dos estudos apresentaram alto risco de Viés,
principalmente relacionado ao cegamento dos pesquisadores e participantes, e
método de randomizacdo dos grupos. Além disso, todos o0s quatro estudos
apresentaram muito baixa qualidade de evidéncia. Concluséao: o biofeedback parece
ser eficaz na reducgédo da atividade muscular mastigatoria em individuos com bruxismo

de vigilia a curto prazo. Porém, ha poucas pesquisas sobre esse topico, alto risco de



viés e baixa qualidade de evidéncia da maioria dos estudos incluidos. Sendo assim,
nao é possivel comprovar a eficacia do biofeedback de manejo do bruxismo de vigilia.
Sugere-se que estudos futuros realizem ensaios clinicos com maior rigor
metodolégico para evitar vieses de randomizacdo e cegamento. Além disso,
recomenda-se investigar outros desfechos clinicamente importantes como dor,

qualidade de vida e incapacidade, e que os grupos de pacientes sejam acompanhados
também a longo prazo.

Palavras-chave: bruxismo; biofeedback; eletromiografia; ansiedade.



ABSTRACT

Introduction: Awake bruxism is characterized by increased masticatory muscle
activity while the individual is awake. It is a behavior regulated by the central nervous
system in which treatment with biofeedback has been suggested to provide change in
resting muscle tone with muscle relaxation. However, evidence on its effectiveness in
wakefulness bruxism is scarce. Objective: To determine the efficacy of biofeedback
training with other treatments for adult subjects with wakefulness bruxism. Method: A
systematic review was performed, registered in PROSPERO, with the search for data
in five databases: EBSCO/ CINAHL, Embase, PubMed/ Medline, Cochrane library
(Wiley Interface) and Web of Science. The PICO framework was used to design the
search strategy, including keywords related to population= "adults with awake
bruxism”, intervention= "biofeedback”, comparison = "any other type of intervention”,
endpoints= "masticatory muscle activity”, and types of studies = "RCT studies". In
addition to analyzing the effectiveness of biofeedback, the risks of bias of the studies
were also analyzed Rob-2 of Cochrane. The GRADE tool was used to analyze the
quality of evidence of the included studies. Results: Initially 4,059 studies were
selected, 1664 of which were eligible for reading the title and abstract; of these, 86
studies were selected for reading the full text. The result was four articles included in
this review. The electromyographic activity of the masticatory muscles was the main
outcome, and visual and auditory electromyographic biofeedback were chosen for both
evaluation and treatment. The results were favorable for the auditory biofeedback
treatment, when compared to the group that did not receive any intervention in two
sessions. Visual biofeedback was superior to transcutaneous electrical nerve
stimulation (TENS) in reducing muscle activity when performed once a week for three
weeks. However, most of the studies had high risk of bias, mainly related to blinding
of researchers and participants, and method of randomization of groups. In addition,
all four studies showed very low quality of evidence. Conclusion: Biofeedback seems
to be effective in reducing masticatory muscle activity in individuals with awake bruxism
in short follow-up. However, there is little research on this topic, high risk of bias, and
low quality of evidence for most of the studies included. Thus, it is not possible to prove
the efficacy of biofeedback in the management of waking bruxism. It is suggested that
future studies should conduct clinical trials with greater methodological rigor to avoid

randomization and blinding biases. Moreover, it is recommended that other clinically



important outcomes such as pain, quality of life and disability be investigated, and that
the groups of patients be followed-up in the long term as well.

Keywords: bruxism; biofeedback; electromyography; anxiety.
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1 INTRODUCAO

O Consenso Internacional sobre a Avaliagdo do Bruxismo (LOBBEZQOO et al.,
2018), definiu o bruxismo como uma atividade muscular mastigatoria, com
apertamento e/ou ranger os dentes manifestado durante o dia (bruxismo de vigilia)
e/ou durante o sono (bruxismo do sono) (BRACCI et al., 2018; LOBBEZOO et al.,
2013). O bruxismo de vigilia € definido como um contato repetitivo ou sustentado dos
dentes e/ou rigidez sustentada dos musculos mastigatorios com movimento for¢cado
da mandibula para os lados ou para frente durante o dia (BRACCI et al., 2018).
Enquanto que o bruxismo do sono é uma atividade muscular ritmica (fasica) ou nao
ritmica (tbnica) dos masculos masseteres e temporais durante o sono.

A etiologia do bruxismo néo esta totalmente esclarecida, mas, sabe-se que
fatores fisioldégicos e genéticos, fatores exdgenos (consumo de alcool, uso de
medicacfes e tabagismo) e fatores de origem psicossociais (ansiedade e estresse)
contribuem para o surgimento dessa condi¢ao. (LAVIGNE et al., 2008; MORAIS et al.,
2016). Além disso, o bruxismo de vigilia esta fortemente associado aos fatores
psicossociais (MACHADO et al., 2020; PRZYSTANSKA et al., 2019; TAVARES et al.,
2016).

Estima-se 10% a 13% dos adultos possuem bruxismo do sono e 22% a 31%
apresentam bruxismo de vigilia (MANFREDINI et al., 2015). Em torno de 85% a 90%
da populacao ja relataram episédios de bruxismo durante a vida. (AMORIM et al.,
2018). Porém, as informacdes quanto a frequéncia desses eventos e ha quanto tempo
eles ocorrem costumam ser escassas, tornando os dados epidemiolégicos imprecisos
e subestimados (BRACCI et al., 2018).

O individuo com bruxismo pode apresentar diversos sinais clinicos, sendo
estes: dor e diminuicdo do limiar algico dos musculos mastigatérios e cervicais,
limitacdo da amplitude de movimento mandibular, cefaleia, estresse, ansiedade,
depressao, disturbios do sono e comprometimento geral da saude bucal como quebra
de restauracdes e elementos dentarios (LAVIGNE et al., 2008; SHETTY et al., 2010;
WETSELAAR et al., 2021).

Diante dos prejuizos osteomusculares, psicossomaticos e na qualidade de vida
dos individuos com bruxismo, ha diversas intervencdes possiveis para manejo clinico

e atuacdo de equipe multiprofissional (fisioterapeutas, cirurgides dentistas,
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fonoaudiblogos, entre outros). Os tratamentos comumente oferecidos aos pacientes
incluem placa oclusal associada a farmacoterapia (DALEWSKI et al., 2019) toxina
botulinica (DE LA TORRE CANALES et al.,, 2017; KIM, 2020), eletroterapia,
acupuntura, exercicios terapéuticos (AMORIM et al.,, 2018; JADIDI et al.,, 2013;
MAKINO et al., 2014) e o biofeedback (GAO et al., 2020; ZANI et al., 2019).

O tratamento com biofeedback tem sido utilizado como uma abordagem
cognitivo-comportamental que pode contribuir para a regulacdo da atividade muscular
excessiva atraves de estimulos audiovisuais (GIGGINS; PERSSON; CAULFIELD,
2013). Essa tecnologia trabalha com a possibilidade de que os individuos com
bruxismo podem ‘“readaptar” seu comportamento quando recebem um estimulo
informativo sobre o excesso de atividade muscular mastigatoria e aprendem a
modificar seu comportamento em funcéo do préprio beneficio (LOBBEZOO et al.,
2008; MOLINA et al., 2013).

Apesar dos efeitos positivos do tratamento de biofeedback na reducédo de
atividade muscular, essa modalidade de intervencdo ndo vem sendo explorada no
bruxismo de vigilia em revisdes sistematicas. Maior parte das revisdes incluiram
apenas individuos com bruxismo do sono (JOKUBAUSKAS; BALTRUSAITYTE, 2018;
WANG et al.,, 2014), sendo assim permanece uma lacuna sobre os efeitos no
biofeedback no bruxismo de vigilia.

A construcdo de uma revisao sistematica sobre esse topico se faz necessario
como fonte de informacéo para clinicos e pesquisadores sobre o cenario atual da
utilizacdo desse método de tratamento em pacientes com bruxismo de vigilia. Logo, o
objetivo desse estudo é compilar e sintetizar a informag¢do sobre a eficacia do
biofeedback no manejo do bruxismo de vigilia na populacéo adulta, em comparac¢éo

com outros tipos de tratamento.

1.1 ETIOLOGIA DO BRUXISMO DE VIGILIA

O bruxismo de vigilia apresenta diversos fatores envolvidos na sua etiologia.
Aspectos psicologicos como estresse, ansiedade e depressdo estdo comumente
associados ao bruxismo de vigilia (FLUERASU et al., 2022; MANFREDINI et al., 2016;
WINOCUR-ARIAS et al., 2022). Tratando-se do bruxismo de vigilia, ha uma correlagéo

positiva com ansiedade e depressao em mulheres, sobretudo os estados emocionais
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como somatizacao e estresse tem sido associados a ocorréncia de bruxismo de vigilia
(LEVARTOVSKY et al., 2021).

Antes de entender a relacédo entre estresse e ansiedade com o aparecimento
do Bruxismo, deve-se entender como ocorre aumento dos niveis de estresse e
ansiedade no corpo humano. Na ansiedade, diferente do estresse, ndo ha fator
estressor desencadeante mas, sSim antecipacdo ao perigo ou de algo ainda
desconhecido (ALLEN; LEONARD; SWEDO, 1995). A transformacéo da ansiedade
em um transtorno esta diretamente relacionada a sua duracéo e frequéncia e como o
individuo interpreta diversas situacdes como ameacadoras para si (MARGIS et al.,
2003).

No estresse ha liberacdo de adrenalina e cortisol, provocando aumento da
tensdo muscular e manutencéo do estado de alerta até que o evento desencadeador
cesse (VASQUEZ-SALGADO et al., 2022; YASUI, 2017). Sendo assim, se essas
reacBes quimicas acontecerem de forma prolongada, as altas concentracfes desses
horménios podem gerar um estresse cronico (LUCASSEN et al., 2014). (Figura 1).
Além disso, sabe-se que atividades que exigem concentracdo podem elevar o0s niveis
de cortisol na corrente sanguinea e aumentar a atividade dos musculos mastigatorios
(masseter e temporal anterior) (BAKKE et al., 2004).

A continua ativacdo muscular mastigatoria que caracteriza o bruxismo de vigilia
pode gerar prejuizos a saude bucal e potencializar a intensidade dolorosa percebida,
(WINOCUR-ARIAS et al., 2022), quebra de restauracdes dentarias (DEMJAHA,
KAPUSEVSKA; PEJKOVSKA-SHAHPASKA, 2019; MANFREDINI et al.,, 2020;
THETAKALA et al.,, 2018); e manutencdo do estado de ansiedade e estresse
(PRZYSTANSKA et al., 2019; TAVARES et al., 2016).

Figura 1.Niveis de adrenalina e cortisol. A. ap0s retirada do agente estressante. B. a¢do continua do

evento estressor.
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Fonte: https://neuroup.com.br/o-cerebro-com-bruxismo-em-vigilia/
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Outros fatores que também estdo relacionados ao bruxismo de vigilia e também
ao bruxismo do sono sdo as discrepancias morfologicas oclusais (falta de
compatibilidade anatémica para a perfeita intercuspidacéao entre dentes superiores e
inferiores) e anatdmicas das estruturas 6sseas craniofaciais. Apesar disso, ndo tem
sido identificada uma forte influéncia desses fatores sobre a deflagracao do bruxismo
tanto quanto ocorre em relacdo aos fatores de origem central, sejam eles
fisiopatoldgicos e/ou psicologicos (KLASSER; REI; LAVIGNE, 2015; LAVIGNE et al.,
2008; LOBBEZOO; NAEIJE, 2001).

Apesar de ndo ser o foco desse estudo, € importante ressaltar que o bruxismo
do sono também possui sua complexidade. Atualmente o bruxismo do sono néo é
mais caracterizado como uma parassonia, ou seja, um transtorno do sono, nem
baseado em fatores mecanicos (ma oclusao e discrepancia oclusal, por exemplo) e
aspectos psicolégicos (KLASSER; REI; LAVIGNE, 2015). Trata-se principalmente de
um distdrbio do movimento relacionado ao sono, regulado pelo sistema nervoso
central e de etiologia multissisttmico (BEDDIS; PEMBERTON; DAVIES, 2018;
LOBBEZOO et al., 2018).

1.2 CLASSIFICACAO E DIAGNOSTICO DO BRUXISMO DO SONO E DE VIGILIA

Os métodos diagnosticos mais indicados e utilizados para o Bruxismo sdo o
autorrelato, exame clinico, eletromiografia (EMG) e polissonografia (PSG)
(LOBBEZOO et al., 2018). A polissonografia € comumente usada para diagnéstico de
bruxismo do sono, com ou sem gravacao audiovisual, realizada em laboratério do
sono. J& a eletromiografia (EMG) convencional e portétil € mais eficiente para
identificagéo de episodios de bruxismo de vigilia (AMORIM et al., 2010; KOYANO et
al., 2008; MIETTINEN et al., 2018).

A utilizacdo de questiondrios que investigam parafungbes também sédo
indicados para avaliacdo da presenca de bruxismo de vigilia quando associado ao
autorrelato, segundo critérios ja estabelecidos para avaliacdo especifica desse
comportamento (RAPHAEL; SANTIAGO; LOBBEZOO, 2016).

Nos dois ultimos Consensos Internacionais sobre a Avaliagdo do Bruxismo foi

sugerido que bruxismo do sono e de vigilia podem ser classificados como (a) possivel
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bruxismo, (b) provavel bruxismo e (c) bruxismo definitivo (LOBBEZOO et al., 2013,
2018). Essa classificacdo € baseada em autorrelato, manifestacdes clinicas e
avaliacao instrumental (LOBBEZOO et al., 2013, 2018; MANFREDINI et al., 2015).

Sendo o possivel bruxismo: presenca de autorrelato positivo; provavel bruxismo:

exame clinico positivo com ou sem autorrelato positivo; bruxismo definitivo: avaliagcao
instrumental positiva (EMG, PSG e/ou EMA= Avalia¢g&do ecol6gica momentanea) com
ou sem autorrelato positivo e/ou exame clinico positivo.

Além disso, o bruxismo também pode ser classificado de acordo com outros

aspectos como: etiologia e atividade muscular (Quadro 1).

1.3 MANIFESTACOES CLINICAS

As manifestacdes clinicas do bruxismo séo: dor, diminui¢do do limiar algico dos
musculos mastigatérios e cervicais, cefaleia, limitacdo da amplitude de movimento
mandibular, distarbios do sono, estresse, ansiedade, depressdo e comprometimento
geral da saude bucal (danos aos tecidos moles intraorais, quebra de restauracdes
dentarias e dos proprios dentes) (LAVIGNE et al.,, 2008; MOLINA et al., 2013;
SHETTY et al., 2010).

Ainda que a dor ndo seja um sintoma presente em todos os individuos com
bruxismo, a combinacdo dos fatores psicossociais e da atividade muscular
mastigatoria de forma prolongada e repetitiva pode resultar em dor na musculatura
mastigatoria (CASTRILLON; EXPOSTO, 2018; KUBO; IINUMA; CHEN, 2015).

A dor e limitacdo de movimentos mandibulares, presente em individuos com
bruxismo de vigilia, também podem estar associada com a presenca de disfungéo
temporomandibular (DTM) (KHAYAT et al., 2021; MANFREDINI; LOBBEZOO, 2010)
(HUHTELA et al., 2016). Apesar de ndo esta totalmente elucidado uma causa linear
direta entre bruxismo e DTM (BAAD-HANSEN et al., 2019; OHLMANN et al., 2020),
sabe-se que o um pode ser fator de risco para o outro (FERNANDES et al., 2012;
SIERWALD et al., 2015; WU et al., 2021).

As manifestacdes dolorosas decorrentes do bruxismo néo se limitam a regiao
orofacial, mas estende-se para a musculatura cervical (especialmente nos musculos
esternocleidomastoideos e trapézios superiores) causando mialgias. H4 também
extensdo da dor para o cranio levando a cefaleia (PIEKARTZ et al., 2020). Logo, a

diminuicdo do limiar de dor craniocervical e hiperatividade muscular tdnica, geram
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aumento da excitabilidade nociceptiva em pontos gatilho na regido e geram mais
desconforto e dor muscular (CONTI et al., 2014; RAJPUROHIT et al., 2010).

Quadro 1. Sintese das classificacfes do bruxismo do sono e de vigilia.

Ciclos

circadianos

Bruxismo do sono (BS): € uma atividade muscular mastigatéria
durante o sono, caracterizado como ritmico (fasico) ou nao ritmico
(tbnico).

Bruxismo de vigilia (BV): é uma atividade muscular mastigatoria
enquanto o individuo esté acordado, caracterizado pelo contato
repetitivo ou sustentado dos dentes e/ou pela movimentacao da

mandibula.

Etiologia

Bruxismo primario: idiopatico, ou seja, sem causa especifica.
Bruxismo secundario: iatrogénico, ou seja, com causas potenciais
incluindo:

e Disturbios do sono, tais como insénia e distlrbios
respiratérios durante o sono (SRBD);

e Alguns medicamentos como antidepressivos,
anticonvulsivos, antipsicoticos, anti-histaminicose
dopaminérgicos;

e Consumo de drogas, tabagismo, alcoolismo e uso de
anfetaminas, cocaina e 'Ecstasy’' (3,4-metilenodioxi-
metanfetamina = MDMA);

e Condi¢6es neurolégicas como coma, traumatismo craniano e

doenca de Parkinson.

Atividade

muscular

Toénico: contracBes sustentadas da musculatura mastigatéria,
caracterizadas por aumento da atividade na eletromiografia (EMG)
com mais de 2 segundos de duracao.

Fasico: contragbes mastigatorias curtas e repetitivas caracterizadas
por elevacdes na EMG de 0,25 a 2 segundos de duracao e pelo
menos trés dessas eleva¢des numa sequéncia regular.

Misto: presenca de ambas as condi¢des (tdnico e fasico).

Fontes: LOBBEZOO et al, 2013; LOBBEZOO et al, 2018; MANFREDINI et al, 2019.
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Noites mal dormidas podem exacerbar a dor nos musculos mastigatorios e
afetar diretamente a qualidade de vida relacionada a saude oral, devido
principalmente aos sinais encontrados na regido intraoral como: destruicdo dos
dentes, quebras de restauracdes e marcacao dos dentes na lingua e/ou bochechas
(DEMJAHA; KAPUSEVSKA; PEJKOVSKA-SHAHPASKA, 2019; MANFREDINI et al.,
2020). Consequentemente também afeta o desempenho nas atividades de vida diaria
e 0 agravamento dos fatores psicossociais como o0 estresse, ansiedade e depressao
em individuos com bruxismo de vigilia e bruxismo do sono (DIAS et al., 2015;
MACHADO et al., 2020; PRZYSTANSKA et al., 2019; TAVARES et al., 2016; TAY;
UJIN; ALLEN, 2020; THETAKALA et al., 2018).

A qualidade do sono também pode estar relacionada ao bruxismo de vigilia.
Recente estudo concluiu que hé alta prevaléncia e associag¢ao positiva entre bruxismo
de vigilia e pobre qualidade do sono em individuos adultos (HILGENBERG-SYDNEY
et al.,, 2022). Ainda, estudantes do sexo feminino com baixa qualidade do sono
mostraram possuir mais chances de apresentar possivel bruxismo do sono, , durante
a pandemia de COVID-19 (PRADO et al., 2022).

1.4 BIOFEEDBACK

O tratamento com biofeedback tem sido utilizado como uma abordagem
cognitivo-comportamental atuando na regulacdo da atividade muscular excessiva
através de estimulos audiovisuais. Essa é uma das terapias mais preconizadas para
0s pacientes com bruxismo do sono e/ou vigilia. O biofeedback tem a finalidade de
‘readaptar” o comportamento de apertar ou ranger os dentes a partir de estimulos
informativos sobre o excesso de atividade muscular mastigatéria (Figura 2) (JADIDI
et al., 2013; LOBBEZOO et al., 2008; MOLINA et al., 2013).

Na figura 3 podem ser observadas diversas modalidades de biofeedback
caracterizados em biomecanicos e fisiologico (GIGGINS; PERSSON; CAULFIELD,
2013). O biofeedback biomecéanico fornece medi¢des relacionadas a controle postural,
forcas e movimentos produzidos pelo corpo. S&o utilizados dispositivos externos como
sensores de inércia, placas de forca e sistemas baseados em cameras (GIGGINS;
PERSSON; CAULFIELD, 2013) com objetivos de reabilitar a marcha, melhorar

performances atléticas, restaurar o equilibrio, mensurar amplitudes de movimento,
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entre outros (BENJAMINSE et al., 2017; FORBES; CHEN; BLOUIN, 2018;
KOLDENHOVEN et al., 2021; MOON et al., 2022; TRIANTAFYLLOU et al., 2022).

Figura 2. Modelo esquematizado da acdo do biofeedback no bruxismo.

COMPORTAMENTO
MENSURAVEL
Aumento da atividade
muscular

MUDANCA DIRECIONADA DETECGAO DO
AO COMPORTAMENTO COMPORTAMENTO
Reduc&o ou eliminagéo Detectagdo e processamento

RECONHECIMENTO DO
BRUXISMO
Consciente ou inconsciente

GERAQAO DO FEEDBACK
ex: auditorio, visual, etc.

Fonte: ILOVAR et al. 2014

O biofeedback fisioldgico pode ser subclassificado em (a) cardiovascular, (b)
respiratorio e (c) neuromuscular (GIGGINS; PERSSON; CAULFIELD, 2013):

a. Biofeedback Cardiovascular: fornece feedback em tempo real da frequéncia
cardiaca (FC) e da variabilidade da frequéncia cardiaca (VFC), por exemplo.

b. Biofeedback Respiratério: é possivel medir a respiracao através de eletrodos
ou sensores ligados ao abdémen e convertendo a respiracdo em sinais auditivos e
visuais para o paciente.

c.Biofeedback  Neuromuscular:  utiliza do sistema nervoso e
musculoesquelético para mensuracdo. Entre eles estdo o EMG e o “imagem de

ultrassom em tempo real” (RTUS).

Figura 3. Modalidade de Biofeedback utilizados na reabilitacéo
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BIOFEEDBACK Biomecanico Fisioldgicos
J
( N\ (
Controle :
Postural Cardiovascular
\ & J \ &
( N\ (
— Movimento — Respiratério
| J |
( N\ (
— Forca — Neuromuscular
\ & J \ &

Fonte: GIGGINS; PERSSON; CAULFIELD, 2013

O biofeedback por EMG é considerado um tipo de retroalimentacao informativa
neuromuscular e € comumente utilizado na avaliagéo e no tratamento do bruxismo de
vigilia e bruxismo do sono.

Durante a utilizacdo do biofeedback, o paciente é ensinado a reconhecer e,
assim, modificar/controlar a funcao desejada. Para isso € necessaria uma resposta
através da representacdo desse sinal funcional, seja através de feedback visual ou
auditivo (DENIS, 1996).

O uso do biofeedback eletromiografico permite captar a atividade muscular por
eletrodos sensiveis a mudanca de contracéo, que por sua vez é convertido em sinal
visivel ou audivel, possibilitando a reabilitacdo de condi¢cdes neurolégicas ou
musculoesqueléticas (GIGGINS; PERSSON; CAULFIELD, 2013).

Segundo Denis, 1996 h& alguns aspectos envolvidos no tratamento com uso
do biofeedback:

e Funcionamento do sinal

O individuo deve estar ciente do sinal a ser recebido, seja ele visual ou auditivo,
e qual funcéo devera executar a partir desse feedback. Por exemplo, desencostar 0os
dentes ao ouvir um sinal sonoro.

e Punicdo e recompensa
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Ao perceber esse sinal, o individuo deve entender se executou a fungéo
corretamente ou n&o.

e Escolha da resposta operante

A partir do sinal emitido, o individuo podera alterar e/ou manter a funcéo.
Depende do objetivo do biofeedback.

e Reforco da resposta operante

Dar sinais claros e compreensiveis ao individuo que o mesmo esté
progredindo, inclusive na mesma sesséao.

e Selecdo do sinal pelo paciente

Considerar as preferéncias do paciente, considerando se o0 mesmo ira se
adaptar melhor utilizando de um feedback visual, auditivo ou a combinac¢ao de ambos.

e Organizacdo das sessoes de biofeedback

O numero de sessfes varia com a habilidade de aprendizado e motivacdo de
cada paciente, doencas entre outras razdes. Logo, esse valor ndo pode ser

determinado e ndo ha regras rigidas sobre isso.

1.4.1 Biofeedback x Bruxismo do sono

Observa-se que a maior parte dos estudos investigam a eficacia do
biofeedback no tratamento do bruxismo do sono. Mostrando que ha melhoria do bem-
estar, reducao dos sintomas auto relatados e da atividade muscular (BERGMANN et
al., 2020; OHARA et al., 2021) e reducdo dos niveis de ansiedade e estresse.
(RAPHAEL; SANTIAGO; LOBBEZOO, 2016). Os estudos também revelam reducao
da atividade tdnica muscular e do quadro algico da musculatura mastigatoria
proporcionando um efeito positivo prolongado (JOKUBAUSKAS; BALTRUSAITYTE,
2018; SAITO-MURAKAMI et al., 2020; SATO ET al., 2015; WATANABE et al., 2011;
GU et al, 2015; RAPHAEL et al, 2013).

A modalidade CES (estimulag&o elétrica contingente) do biofeedback é a mais
utilizada e parece ser capaz de reduzir a atividade muscular mastigatoria a curto prazo
(MINAKUCHI et al., 2022). Contudo, faltam evidéncias sobre a eficacia e possiveis
efeitos adversos a longo prazo. Sugerindo que ensaios clinicos randomizados

investiguem os efeitos a longo prazo e com amostras maiores para assegurar sua
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eficacia no manejo do bruxismo do sono (CERON et al., 2022; JOKUBAUSKAS;
BALTRUSAITYTE, 2018).

1.4.2 Biofeedback x Bruxismo de vigilia

A eficacia do tratamento do bruxismo de vigilia com o biofeedback tem sido
pouco explorada. Na reviséo de literatura realizada, das quatro revisbes sisteméticas
publicadas em bases de dados, todas incluiram apenas individuos com bruxismo do
sono (JOKUBAUSKAS; BALTRUSAITYTE, 2018; MANFREDINI et al., 2015;
MINAKUCHI et al., 2022; WANG et al., 2014). Uma destas revisdes selecionou apenas
artigos em inglés (MANFREDINI et al., 2015) e um estudo incluiu criangas na
populacdo de interesse (JOKUBAUSKAS; BALTRUSAITYTE, 2018). Ha também dois
protocolos de revisdo sistematica, uma incluiu outras terapias no tratamento do
bruxismo e condi¢des orofaciais associadas (MESKO et al., 2017); e a segunda incluiu
bruxismo de vigilia e do sono na populacao de interesse (ILOVAR et al., 2014). Porém
os estudos néo foram concluidos.

Os protocolos de revisao sistematica registrados no PROSPERO, que incluiu o
biofeedback como manejo para o bruxismo, ainda nédo foram concluidos. Sendo que
apenas um possui como populacdo individuos com bruxismo de vigilia
(LAMBRECHTS; ISSELEE, 2020), mas com associacdo de outras intervencdes.
Enquanto que nos outros registros ha inclusdo de ambos os tipos de bruxismo (sono
e vigilia) ou essa diferenciacdo nédo é especificada. Constata-se que a maioria dos
estudos analisa o biofeedback associado a outras formas de intervencdes.

Uma revisdo de Amorim et al (2018), investigou o efeito das intervencdes
fisioterapéuticas no bruxismo de vigilia e bruxismo do sono, mas limitaram-se a artigos
publicados apenas em portugués, inglés e espanhol. Além disso, uma vez gque esta
revisdo estava aberta a todas as intervencbes da fisioterapia, os efeitos do
biofeedback ndo foram aprofundados.

O biofeedback, utilizado para reduzir a atividade muscular mastigatoria (WANG
et al., 2014), provavelmente pode ser eficaz também em individuos com bruxismo de
vigilia. Devido as mudangas na nomenclatura e definicdo dos tipos de bruxismo
(LOBBEZOO et al., 2013, 2018) alguns estudos nao classificaram a populacéo entre

bruxismo de vigilia e bruxismo do sono. Logo, os estudos anteriores, e até mesmo
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mais recentes aos consensos, trazem opc¢des de tratamento do bruxismo de forma
generalizada.

A singularidade nas classificacfes dessa condicao clinica interfere na busca
por evidéncias sobre o manejo especifico do bruxismo de vigilia, inclusive a eficacia
do biofeedback nessa populacdo. Ainda assim, os estudos com essa populacao
indicam possivel eficacia do biofeedback eletromiogréafico na reducéo da atividade
muscular de massater e temporal, bilateralmente (SAITO-MURAKAMI et al., 2020;
SATO et al., 2015; WATANABE et al., 2011; WIESELMANN-PENKNER et al., 2001).

1.4.2.1 Biofeedback comparado a outros tratamentos no Bruxismo de vigilia

Na revisao de literatura foram encontrados, apenas quatro ensaios clinicos que
compararam o biofeedback EMG. Dois estudos observaram os efeitos do biofeedback
auditivo com um grupo controle, que ndo recebeu nenhuma intervencdo (SAITO-
MURAKAMI et al., 2020; SATO et al., 2015; WATANABE et al., 2011). Os desfechos
analisados foram a atividade tbénica e fascia, diurna e noturna do musculo temporal
anterior. Outro ensaio clinico comparou o biofeedback com sinal visual com a
eletroestimulacéo transcutanea (TENS) (WIESELMANN-PENKNER et al., 2001), no
desfecho de atividade muscular mastigatéria de masseter e temporal bilateralmente.

Os estudos de Sato et al. 2015 e Saito-Murakami et al. 2020, estabeleceram o
mesmo protocolo de tratamento para o grupo biofeedback auditivo (BF-A): dois dias
consecutivos de intervencdo durante o dia, e no periodo da noite a gravagéo do sinal
eletromiogréfico. No estudo de 2015, houve diminui¢do da atividade tonica diurna e
noturna no grupo BF-A, contudo ndo foi estatisticamente significante. Além disso, ndo
ha resultados comparando ao grupo controle. Enquanto que estudo de 2020, houve
diminuicao significativa entre os grupos em relacdo aos eventos fasicos noturnos.
Ambos os desfechos foram reavaliados uma semana apoés as intervengoes.

O protocolo de Watanabe et al. 2011 preconizou também dois dias
consecutivos de tratamento, com reavaliagdo dos desfechos no dia seguinte ao fim
das sessdes. Nao ha informacdes sobre os resultados entre os grupos, mas houve
reducgéo estatisticamente significativa da atividade fasica e tonica diurna no grupo BF-
A.
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O estudo de Wieselmann-Penker et al., 2001 também verificou a reducdo da
atividade muscular de masseter e temporal (bilateralmente) apos trés sessées com o
biofeedback visual (BF-V), sendo mais eficaz que a eletroestimulacao transcutanea
(TENS) imediatamente apdés o tratamento. Para o grupo BF-V, trata-se de um
protocolo de relaxamento de 20 minutos dos musculos mastigatérios observando o
sinal visual; enquanto que grupo TENS recebeu o tratamento convencional, também
durante 20 minutos. As duas intervencfes foram aplicadas uma vez durante trés

semanas.

1.5 OUTRAS ABORDAGENS UTILIZADAS NO MANEJO DO BRUXISMO DE VIGILIA

O bruxismo de vigilia € uma condicao clinica que afeta as regides de cabeca e
pescoco, ocasionando em fadiga, rigidez e dor muscular (NYKANEN et al., 2022).
Como forma de amenizar esses sintomas, ha diferentes op¢cbes de manejo: placa
oclusal associada a farmacoterapia (DALEWSKI et al., 2019) toxina botulinica (DE LA
TORRE CANALES et al., 2017; KIM, 2020) e intervencdes fisioterapéuticas, sendo
incluidos a eletroterapia, acupuntura e exercicios terapéuticos (AMORIM et al., 2018;
JADIDI et al., 2013; MAKINO et al., 2014).

1.5.1 Toxina botulinica

A toxina Botulinica (TB) é uma neurotoxina, produzida pela bactéria Clostridium
Botulinum, que age sobre a placa neuromuscular, bloqueando a ligacdo da
acetilcolina, impedindo a contragcdo muscular (RASETTI-ESCARGUEIL; POPOFF,
2019). Sendo o sorotipo A mais utilizado para fins terapéuticos, como na reducéo da
dor (MATAK et al., 2019; YOSHIDA, 2021).

A aplicacdo de uma dose baixa de toxina botulinica A (TB-A) no bruxismo tem
como objetivo reduzir a frequéncia dos episddios de bruxismo, diminuir os niveis de
dor e forca de mordida (FERNANDEZ-NUNEZ; AMGHAR-MAACH; GAY-ESCODA,
2019; KAYA; ATAOGLU, 2021). Além disso, € capaz de reduzir a dor cronica de
masseter e temporal apos 15 dias da aplicagdo, mantendo o efeito em até 90 dias, em

pacientes com bruxismo de vigilia (DE LIMA et al., 2021). Contudo, ndo ha
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informacdes sobre possiveis efeitos adversos causados pela TB nessa populacdo o
que causa bastante controvérsias sobre sua aplicagdo, dosagem e periodicidade.

Uma reviséo sistematica recomenda o uso da BT-A como segura e eficaz no
manejo do bruxismo (FERNANDEZ-NUNEZ; AMGHAR-MAACH; GAY-ESCODA,
2019), apesar da maioria dos estudos incluidos apresentarem alto a moderado risco
de viés relacionados a alocacdo e cegamento dos pacientes e pesquisadores.
Enquanto que outra revisao traz resultados inconclusivos sobre a real eficacia da BT-
A devido a baixa qualidade de evidencia dos estudos analisados e impossibilidade de
comparacao entre os resultados, pois os estudos sdo bastante heterogéneos
(AGREN; SAHIN; PETTERSSON, 2020). Ha resultados promissores e a TB-A pode
ser considerada como opc¢ao de tratamento (MATUSZ et al., 2022), mas devido a
possiveis efeitos colaterais, tais como desconforto ao mastigar e paralisia facial
temporéaria recomenda-se optar primeiro por estratégias mais conservadoras como a
autogestao e fisioterapia (PATEL; CARDOSO; MEHTA, 2019).

A Sociedade Brasileira De Disfuncdo Temporomandibular E Dor Orofacial
(SBDOF) publicou em 2016 uma declaracao sobre a utilizacdo da TB-A em desordens
relacionadas a DTM, dor orofacial e bruxismo. Sobre o bruxismo de vigilia, ndo ha
recomendacgdes da utilizacdo da TB-A, sendo mais indicado terapias comportamentais
(JUNIOR et al.,, 2016). Visto a aplicagdo da TB pode provocar atrofia muscular
neurogénica devido ao desuso (MATHEVON et al.,, 2015) e possiveis casos de
osteopenia na cabeca da mandibula, causa por desequilibrio metabdlico 6sseo
(RAPHAEL et al., 2014).

1.5.2 Placa oclusal

Outra opcéo de manejo utilizada por cirurgides dentistas é a placa oclusal (PO).
Ela é comumente utilizada para relaxar os musculos mastigatérios, evitar possiveis
dores de cabeca e prevenir lesdes dentarias (CROUT, 2017). No bruxismo, € capaz
de evitar deformidades na articulagdo temporomandibular (ATM), reduzindo a carga
sobre ela (GHOLAMPOUR; GHOLAMPOUR; KHANMOHAMMADI, 2019). Ressalta-
se que a maior parte das placas oclusais nao trata diretamente o bruxismo, visto que
elas minimizam os danos de forma mecénica, evitando o contato dos dentes
(MINAKUCHI et al., 2022).
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Um ensaio clinico realizado na Alemanha comparou a eficacia de dois tipos de
placa oclusal: uma convencional de acrilico (grupo controle) e um splint biofeedback
(grupo experimental), com sensor sensivel a pressao integrado a superficie oclusal.
Apés trés meses de intervencao, o grupo que utilizou o splint biofeedback foi superior
a placa convencional na reducao da duragéo de eventos fasicos no bruxismo do sono,
bem como melhora do bem-estar dos pacientes (BERGMANN et al., 2020).

A utilizacédo de placa oclusal também pode interferir na qualidade de sono de
individuos com bruxismo do sono, porém com resultados adversos entre os estudos.
Num estudo crossover com 21 pacientes, relataram melhor conforto durante o sono
ao utilizar a PO (ABE et al, 2022). Enquanto que alguns individuos acham
inconveniente o uso das placas (MATUSZ et al., 2022; MINAKUCHI et al., 2022),
podendo ocasionar em ma qualidade do sono.

Apesar dos possiveis beneficios da placa oclusal, alguns estudos apontam que
ndo héa evidéncia suficiente para comprovar sua no manejo do bruxismo.

Segundo uma revisdo sistematica (HARDY; BONSOR, 2021), ha fraca a
moderada evidéncia que as placas oclusais oferecem beneficios no tratamento do
bruxismo quando comparada a terapia cognitivo comportamental, TENS, outros tipos
de placa, medicacdo ou nenhuma intervencéo. Isto se deve ao viés de cegamento e
randomizacdo, pouca clareza sobre perdas de seguimento e pequeno tamanho
amostral presente na maior parte dos estudos.

Visto que as placas oclusais sdo op¢des de manejo mais comum ao bruxismo
do sono, resultados sobre a sua utilizacdo no bruxismo de vigilia é escassa na

literatura.

1.5.3 Farmacoterapia

Medicamentos como analgésicos, sedativos, ansioliticos, antidepressivos, e 0s
relaxantes musculares podem amenizar o bruxismo (DE BAAT et al., 2021). Por estar
fortemente associado a ansiedade (HILGENBERG-SYDNEY et al., 2022; MACHADO
et al., 2020), o bruxismo de vigilia pode ser manejado tratando os sintomas
relacionados a essa condicao psicoldgica.

Num relato de caso, o uso de doses diarias de 375 mg de Pregabalina reduziu

os episodios de bruxismo de vigilia numa mulher de 21 anos, com diagnostico prévio
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de transtorno de déficit de atencao e hiperatividade (TDAH) e alto nivel de ansiedade
desde a infancia (TECCO; TECCO, 2020).

Assim como demonstrado numa pequena série de quatro casos, a
administracdo de Buspirona se mostrou eficaz na reducéo dos episédios de bruxismo
de vigilia em dois pacientes (KOWACS et al., 2021). Porém, deve-se levar em
consideracao efeitos colaterais como tonturas e nduseas, vertigens, dores de cabeca
e nervosismo (DE BAAT et al., 2021).

Sintomas de depressdo também sdo observados em pacientes com bruxismo
de vigilia (MACHADO et al.,, 2020). Farmacos como Gabapentina e Clozapina
possuem fortes indicagées no manejo do bruxismo do sono, mas nao no bruxismo de
vigilia. Contudo, alguns antidepressivos da classe dos inibidores seletivos da
recaptacéo de serotonina (ISRS) pode induzir ou agravar o bruxismo do sono e vigilia
como Citalopram, Fluoxetina, Sertralina, entre outros. Logo, a prescricdo de
antidepressivos para individuos com sintomas de depressao e presenca de bruxismo
deve ser analisada cuidadosamente.

Numa recente overview (MATUSZ et al., 2022), ha recomendacdao da utilizacédo
de anti-inflamatoérios ndo esteroides (AINES) para reducdo da dor e tolperisona
(relaxante muscular esquelético) com objetivo impedir o aumento do tdnus muscular.
Contudo, devido a falta de fortes evidéncias e estudos com amostras robustas e
homogénas, ndo é possivel concluir que ha medicacdes que atenuem o bruxismo de
vigilia (DE BAAT et al., 2021; MATUSZ et al., 2022).

1.5.4 Terapias comportamentais

Além das medicacdes, intervencdes comportamentais como aconselhamento
psicolégico, psicoterapia, terapia de hipnose, terapia cognitivo comportamental,
controle do estresse e técnicas de relaxamento podem ajudar no manejo do bruxismo
(MATUSZ et al., 2022).

A terapia cognitivo comportamental (TCC), utilizada por psicologos, é uma
abordagem terapéutica direcionada para o problema, com colaboracdo paciente e
terapeuta, onde comportamentos e percepc¢des aprendidos de forma disfuncional,
podem ser desaprendidos (FENN; BYRNE, 2013); sendo considerada a intervencgao

mais indicada no manejo de transtorno de ansiedade (BORZA, 2017; LI et al., 2021).
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Mesmo que existam diferentes tipos de técnicas dentro da TCC, elas se mostraram
igualmente efetivas na diminuicdo dos sintomas de transtorno de ansiedade
generalizada (TAG) num grupo de 75 pessoas, sendo na sua maioria (n=60) mulheres
(STEFAN et al., 2019).

Logo, trata-se de uma alternativa também no manejo do bruxismo de vigilia.
Ensaio clinico concluiu que, quando aplicada em conjunto com a placa oclusal, a TCC
foi capaz de promover o relaxamento muscular em pacientes com bruxismo
(TRINDADE; ORESTES-CARDOSO; DE SIQUEIRA, 2015). Visto que a placa oclusal
evita apenas o desgaste dentario (MINAKUCHI et al., 2022), é necessario que também
haja mudancas nos comportamentos e pensamentos disfuncionais que geram esse
apertamento dos dentes durante o dia, caracterizado pelo bruxismo de vigilia.

A diminuicdo dos sintomas da depressdao também pode ocorrer apos
tratamento com terapia cognitiva baseada em mindfulness (TCMD) e com mindfulness
isolado (LEE; CHO, 2021). A TCMD adiciona a “concentragdo” a TCC, onde o
individuo deve tornar-se consciente sobre os fatores que estdo gerando o0s
pensamentos ansiosos ou de ruminacdo, sem julgamento, enquanto prestam atencao
a respiracao.

Durante o mindfulness, diversas areas do cérebro responsaveis pelo controle
emocional participam desse processo. Comparado com 0 grupo controle, que nao
recebeu intervencéo, aqueles que praticavam mindfulness reduziram a dor em 22% e
sintomas de ansiedade em 29%, havendo ativacdo do cortex cingulado anterior
durante a atencdo plena (GARD et al.,, 2012). Foi observado num grupo de 15
pacientes com TAG, uma menor ativacdo da amigdala ap0s protocolo de oito
semanas de intervengdo com mindfulness (HOLZEL et al., 2013). Contudo, o
mecanismo capaz de induzir mudancas dessas areas cerebrais ainda ndo esta
totalmente esclarecido (LEE; CHO, 2021).

Outras alternativas de terapias comportamentais encontradas na literatura séo
as estratégias de autogestdo. Quatorze mulheres com DTM crénica e bruxismo de
vigilia participaram de um programa de aconselhamento e autogerenciamento. Apos
dois meses de intervencdo, houve reducdo da dor facial e da sensibilidade dos
musculos mastigatorios (DONNARUMMA et al., 2022).

Numa revisao sistematica recente, mostrou que entre os 26 estudos incluidos,
10 utilizaram ambientes de aconselhamento online e produziram efeitos

significativamente positivos sobre os sintomas de depressao e ansiedade, havendo
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mais ades&o ao tratamento (PAALIMAKI-PAAKKI et al., 2022). Esse tipo de ambiente
parecer ser mais atrativo pois possui materiais de alta qualidade com diversos
elementos de multimidia e dinamismo, proporcionando atividades com maior
participacdo e conforto ao paciente. Entretanto, os estudos possuem riscos de viés
relacionados a cegamento dos participantes e pesquisadores, bem como no sigilo de
alocacgéo e dados dos resultados incompletos.

Estudantes universitarios dos Estados Unidos (n= 51,922) que receberam
sessOes de aconselhamento, experimentaram melhoras dos sintomas de ansiedade
e depresséo ao longo de 12 sessdes (NIILEKSELA; GHOSH; JANIS, 2021). A partir
desses aconselhamentos, hd aproximacgao do paciente com o profissional; bem como
esclarecimentos sobre o diagndstico, diminuindo o medo e inseguranca sobre a
condicdo clinica (STONEROCK; BLUMENTHAL, 2017).

A musicoterapia também se mostra promissora no tratamento do BV. Num
estudo experimental, 14 individuos do sexo feminino foram submetidos a uma sesséo
de audicdo musical guiada (GML) (IMBRIGLIO et al.,, 2020). Trata-se de uma
intervencdo musical baseada em modulacdo do humor, frequentemente utilizada na
reducdo da dor, do estresse e melhora do humor (LEE, 2016; THOMA et al., 2015).
As participantes passaram por quatro auditorios diferentes: um funcionou como sala
controle, onde n&o havia masica; nos outros trés havia muasica estressante, relaxante
e a favorita da participante. O tempo em cada auditério foi de 15 minutos, totalizando
60 minutos de intervencdo. Ao final da intervencéo, notou-se reducdo da atividade
eletromiogréfica durante os episédios de bruxismo de vigilia (IMBRIGLIO et al., 2020).

Apesar do mecanismo de acdo da musicoterapia no bruxismo de vigilia ndo
estar totalmente esclarecido, ha a hipétese o aumento do recrutamento de dopamina
regule o estresse e humor, proporcionando maior relaxamento (BLUM et al., 2017).
Ainda assim, sdo necessarios mais estudos que comprovem sua eficadcia nessa

populacao.

1.5.5 Abordagens fisioterapéuticas que néo incluem o biofeedback

A atuacdo na fisioterapia no manejo e tratamento de condi¢cdes orofaciais vem
se estabelecendo ao longo dos anos. Seja na utilizacao da eletroterapia para reducéo
da dor e tensdo muscular em individuos com disfuncdo temporomandibular (DE
CASTRO-CARLETTI et al.,, 2023); na mobilizacdo articular e terapia manual,
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intervencdes promissoras para DTM, mialgias e artralgias orofaciais (DE MELO et al.,
2020; SHIMADA et al., 2019); bem como, na aplicacdo de exercicios que pode ser
capaz de aumentar imediatamente amplitude de movimento de abertura da boca e
reduzir a mialgia (SAKAGUCHI et al., 2022).

Em relagdo ao bruxismo, os estudos na area da fisioterapia orofacial sdo
focados, em sua maioria, no tratamento do bruxismo do sono. Sendo escassos 0s
estudos sobre a atuacao das intervencdes fisioterapéuticas no manejo do bruxismo

de vigilia em adultos.

Uma revisdo sistematica investigou o efeito de exercicios terapéuticos,
acupuntura, eletroterapia e massagem na reducdo dos sinais e sintomas do bruxismo
de forma geral (AMORIM et al., 2018). Contudo, a maioria dos estudos incluidos nessa
revisdo possuem alto risco de viés e baixa qualidade metodolégica. Pontuando de 0 a
4 na escala PEDro pois ha pouca ou nenhuma informacéo sobre a randomizacao,

cegamento e perda de seguimento.
e Terapia Manual

A terapia manual combinada (TM) com o uso de placa oclusal (PO) foi
capaz de reduzir sintomas da DTM em pacientes com bruxismo do sono (DE
PAULA GOMES et al., 2014), mas néo foi relevante na reducéo da atividade
muscular mastigatéria. Outro estudo realizado por De Paula Gomes et al.,
2015, também foi verificada a eficacia da combinacdo TM+PO na qualidade de
vida dos pacientes com bruxismo do sono e DTM. Havendo melhora dos
aspectos de funcionamento fisico, estado geral de saude, vitalidade e saude
emocional e mental (GOMES et al., 2015). Ambos os estudos preconizaram 0
mesmo protocolo de tratamento: foram realizadas 12 sessdes de massagem
terapéutica, ocorrendo trés vezes por semana, com duracdo de 30 minutos
cada sessdo. A massagem consistia em deslizamento e amassamento dos
musculos masseter e temporal anterior bilateralmente, realizado por um
fisioterapeuta treinado. Enquanto que a placa oclusal deveria ser usada durante

0 sono, todos os dias durante as quatro semanas.

Volkan-Yazici et al., 2021 agrupou pacientes com bruxismo (no geral)
em dois tratamentos: TM e uma combinagcéo de TM com Kinesio Taping (KT).

O protocolo da TM consistia em liberagao miofascial extraoral de masseteres e
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temporais, técnicas de amassamento, friccdo e digito-pressdo também foram
aplicadas na regido cervical. Além disso, foram realizados exercicios ativos e
passivos dos musculos masseteres, temporais, digastricos e pterigoideos;
assim como mobilizagcdes cervicais. Duas fitas do KT foram cortadas com 2,5
cm de largura cada, aplicadas de forma cruzada sobre a &rea muscular do

masseter (bilateralmente) com tenséao de 0-5%.

A sessdo de terapia manual durou 30 minutos e o KT era aplicado
imediatamente apds o término. O paciente era orientado a permanecer com as
bandagens por 45 minutos; logo em seguida os desfechos de limiar de dor a

pressdo, espessura e tensdo muscular de masseter foram analisados.

Nessa Unica sessao, houve reducéo significativa da tensdo e espessura
muscular de masseter bilateralmente, a favor do grupo que realizou a terapia
combinada. Contudo, baseado na andlise do risco de viés (STERNE et al.,
2019), esse estudo possui algumas preocupacdes acerca do processo de
randomizacdo e mensuracdo dos desfechos, assim como alto risco de viés
sobre os resultados reportados. Logo, as escolhas desses protocolos de

tratamento devem ser aplicadas com algumas observacoes.

A aplicacéo de técnicas da TM € capaz de reduzir dores e inibicdo de
espasmos musculares agindo sobre a excitabilidade do motoneurdnico; bem
como melhora do controle motor por repercussdo no sistema nervoso
autbnomo. Ou seja, os efeitos da TM abrangem tanto os sistemas periféricos
quanto centrais (NOGUEIRA, 2017). Entretanto, esses beneficios
especificamente na populacdo com bruxismo de vigilia ainda sao pouco

explorados.
Exercicios terapéuticos

Trata-se de um protocolo com diversos exercicios, tendo como objetivo
o alivio da dor, aumento da circulagéo sanguinea local, diminuicéo a tonicidade
muscular e melhora do metabolismo (ALBERTIN et al., 2010; PIERSON, 2011).
Um ensaio clinico protocolou um programa de exercicios para cervicalgia
somados a terapia manual mais exercicios terapéuticos direcionados a ATM.
Com duas sessbes semanais durante 21 dias e apés um més da intervencéo,

houve reducéo significativa da intensidade da dor, da incapacidade cervical e
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0 aumento da amplitude de movimento da ATM em individuos adultos com
cervicalgia e DTM nos dois momentos de reavaliacdo (GHODRATI et al., 2020)

O exercicio terapéutico também atua sobre sintomas psicossomaticos
como ansiedade, estresse e depressao (BRICCA et al., 2020; COONEY et al.,
2013; TEJERA et al., 2020), diagnosticos frequentemente presente em pessoas
com bruxismo de vigilia (CERQUEIRA et al., 2021; MANFREDINI et al., 2016).

Num protocolo de tratamento proposto por Urca et al.,, 2022, 58
individuos com bruxismo (sem diferenciacdo entre bruxismo do sono ou vigilia)
foram divididos em dois grupos: o controle recebeu orientacbes sobre
autocuidado e o grupo intervencao realizou, além do autocuidado, exercicios

6x6 de Rocabado por seis dias, durante 8 semanas (UCAR et al., 2022).

Uma revisdo sistematica com meta-analise demonstrou que tanto a
terapia manual quanto exercicios terapéuticos reduzem a dor miofascial dos
muasculos mastigatorios e cervicais, aumento da amplitude de movimento da
ATM e aumento de limiar de dor a pressao dos musculos masseter e temporal
(LA TOUCHE et al, 2020).

Ainda que seja evidente os beneficios de programas de exercicios
terapéuticos, ha poucos estudos que investiguem sua eficacia nos sinais e

sintomas do bruxismo de vigilia.
Eletrotermofototerapia

Considerando os sinais e sintomas do bruxismo de vigilia como dor
muscular mastigatéria, cervicalgia e limitacdo de amplitude de movimento
(LAVIGNE et al.,, 2008; MOLINA et al.,, 2013; SHETTY et al.,, 2010), o
fisioterapeuta tem a disposicdo equipamentos podem auxiliar na reducao
desses sintomas: ultrassom terapéutico, TENS e laserterapia. Entretanto, a
utilizacdo desses métodos de tratamento aparentemente ndo sdo escolhas

principais no manejo do bruxismo de vigilia.

Uma meta-analise sobre a eficacia do ultrassom terapéutico (US) na
cervicalgia parece ser capaz de reduzir a dor muscular, quando comparado ao
sham, ou seja, intervencado placebo (QING et al., 2021). Porém, essa revisao

ressalta que o0s 20 estudos incluidos sdo bastante heterogéneos,
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impossibilitando uma concluséo clara sobre o efeito do US. Tratando-se do
bruxismo de vigilia, ndo ha estudos com essa populagao.

Ao contrario do US, a eletroestimulacéo transcutanea (TENS) é mais
utilizado no manejo de sintomas do bruxismo. Como citado previamente, o
TENS comparado ao Biofeedback nao foi superior na reducdo da atividade
muscular de masseter e temporal (WIESELMANN-PENKNER et al., 2001).
Enquanto que Beril e colaboradores (2008) mostraram que aplicacdo de 30
minutos de TENS em cinco dias da semana, durante quatro semanas, foi mais
eficaz na reducdo da dor imediatamente apds o tratamento e com follow-up de
um més, quando comparado ao uso de placa oclusais (BERIL et al., 2009). Os
individuos com bruxismo desse estudo também relataram melhora significativa
na qualidade de vida utilizando o TENS e a PO. De acordo com a analise do
risco de viés, o estudo de Beril et al., 2008 apresenta baixos erros

metodoldgicos, apresentando resultados mais confiaveis.

Rajpurohit et al. 2010 encontrou resultados semelhantes ao aplicar 20
minutos de relaxamento, durante sete dias em pacientes com bruxismo
(RAJPUROHIT et al.,, 2010). Entretanto, esse ensaio clinico apresenta
moderado a alto risco de viés em todos as etapas da conducao da pesquisa.
Diferente do resultado anterior, Alvarez-Arenal e colaboradores (2002) o TENS
nao se mostrou melhor que a PO na reducdo dos sintomas de bruxismo
(ALVAREZ-ARENAL et al., 2002). Porém, esse estudo também apresenta alto
risco de viés metodoldgico. Sendo preciso ressaltar que esses estudos podem

estar desatualizados devido o tempo de publicagéo.

A laserterapia de baixa poténcia tem mostrado resultados positivos no
tratamento de outra condicdo orofacial como a DTM. Segundo revisao
sistematica com meta-analise de Ansari e colaboradores (2022) verificou que a
laserterapia € mais eficaz na reducdo da dor e melhora da amplitude de
abertura maxima de boca, quando comparado ao US e TENS (ANSARI et al.,
2022).

Uma revisdo sistematica com meta-analise encontrou resultados
semelhantes: o laser € mais eficaz que o TENS, a curto prazo, na redugédo da

dor causada pela DTM. Além disso, recomenda ainda o tratamento da DTM da
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laserterapia com comprimentos de onda entre 910 e 1100 (REN et al., 2022).
E possivel notar a eficacia do laser da reducdo da dor dos miusculos
mastigatorios, entretanto esse método de tratamento ndo tem sido explorado

no tratamento do bruxismo de vigilia.
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2. OBJETIVOS

2.1 GERAL

e Compilar e sintetizar a informacéo sobre a eficacia do biofeedback no manejo
do bruxismo de vigilia na populacéo adulta, em comparacdo com outros tipos

de tratamento.

2.2 ESPECIFICOS

e Avaliar a qualidade metodoldgica e os riscos de viés dos ensaios clinicos que
utilizaram o biofeedback como tratamento para individuos com bruxismo de

vigilia;

e Oferecer recomendacdes para futuras investigacdes e praticas clinicas nos

casos de bruxismo de vigilia.
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3 METODOLOGIA

3.1 REGISTRO DO PROTOCOLO

O protocolo dessa revisdo sistematica foi registrado no International
Prospective Register of Systematic Reviews (PROSPERO) sob o cdédigo
CRD42021227084. Sendo a pergunta condutora “Qual a eficacia do biofeedback em

individuos com bruxismo de vigilia? ”.

3.2 ESTRATEGIA DE BUSCA

Esta revisdo sistematica faz parte de um projeto maior que analisa estratégias
fisioterapéuticas no manejo do bruxismo; o biofeedback faz parte de uma destas
estratégias. As pesquisas foram conduzidas por uma equipe (MAV, LB, GH, AISOS)
entre 01 de Outubro de 2020 e atualizada em 12 de Julho de 2022, em cinco bases
de dados: EBSCO/ CINHAL, Embase, PubMed/ Medline, Cochrane library (Wiley
Interface), Web of Science (Indexes=SCI-EXPANDED, SSCI, A&amp;HCI, ESCI). As
pesquisas incluiram todos os termos possiveis referentes ao bruxismo devido a nova
nomenclatura proposta em consenso (LOBBEZOO et al., 2018). A versao final incluiu
uma extensa lista de palavras-chave sobre: bruxismo, biofeedback, e outras
modalidades de fisioterapia. A pesquisa foi limitada a ensaios clinicos controlados e
randomizados com seres humanos; e nao foram aplicadas restrices de tempo ou de

linguagem (Apéndice A).

3.3 CRITERIOS DE ELEGIBILIDADE

Os critérios utilizados para inclusdo e exclusdo dos estudos desta revisao
sistematica seguiram o0s critérios baseados no formato PICOT (populagéo,
intervencao, comparacao, desfecho e tipo de estudo), descritos a seguir:

3.3.1 Critérios de incluséo
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Populacéo

Esta revisao sistematica incluiu estudos com adultos (18 - 59 anos) de ambos
0s sexos com bruxismo de vigilia, diagnosticados através de avaliacdo fisica e/ou
clinica realizada por um dentista ou um profissional de salude especializado. Foram
incluidos estudos que investigassem também o bruxismo do sono, caso os efeitos

sobre o bruxismo de vigilia pudessem ser isolados.

Intervencéo

Foram incluidos estudos utilizando biofeedback como tratamento/manejo do
bruxismo de vigilia. Este dispositivo tem sido usado como uma abordagem cognitivo-
comportamental atuando na regulacdo da atividade excessiva da musculatura

mastigatéria. O sinal utilizado pode ser auditivo e/ou visual.

Comparacao

Qualquer tipo de terapia conservadora e nao conservadora: tratamentos
dentarios (por exemplo, reabilitacdo oral), fisioterapia, terapia manual, exercicios,
placebo, placa oclusal, intervencédo psicolégica, farmacoterapia, terapia cognitiva

comportamental, grupo controle e outros.
Desfechos
Foram considerados desfechos relevantes como frequéncia da atividade

muscular e/ou eventos de bruxismo (medido com eletromiografia), dor, qualidade de

vida, funcao oral e outros. Mas néo se limitando apenas a estes:

a. Desfechos primarios:

Os principais desfechos esperados sédo a atividade muscular e eventos de
bruxismo de vigilia.

A atividade muscular mastigatéria € medida por eletromiografia (EMG). E
uma tecnologia usada para avaliar ou monitorar o comportamento neuromuscular. O

sinal captado dos potenciais elétricos que os musculos emitem durante uma atividade.

Enquanto que, os eventos de bruxismo podem ser medidos pelo numero de
eventos fasicos e/ou tonicos e/ou frequéncia de mordida por minuto registrada com
EMG. Esta informacgédo € baseada no limiar avaliado no inicio, geralmente repetido por

3 vezes com a contracdo voluntaria maxima (100% MVC).

Todos estes resultados devem ser analisados durante o dia.
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b. Desfechos secundarios:

Os desfechos secundéarios como: dor, qualidade de vida, fungdo mandibular,
variedade de movimentos e aspectos psicolégicos podem ser relatados.

A intensidade da dor pode ser medida utilizando as seguintes ferramentas:
Escala Analdgica Visual (EVA), Escala de Classificacdo Visual (VRS) ou escalas
graficas. Ambas as ferramentas representam a dor de diferentes maneiras. Por
exemplo, a EVA apresenta uma linha com descritores nas extremidades ("dor" e "dor
extrema"), que deve ser marcada com um ponto que representa a dor do individuo.
Com o VRS, deve-se escolher um numero que represente o nivel de dor do
participante (por exemplo, 0-100). As escalas gréficas definem a dor por niveis (leve,
moderada e severa) de acordo com desenhos (por exemplo, faces) que indicam o

nivel de dor do paciente.

A qualidade de vida € medida com ferramentas que avaliam o0s aspectos
fisicos, sociais e funcionais dos individuos, medindo o nivel de bem-estar. Este
resultado pode ser avaliado pelo questionario de Estudo de Resultados Médicos (SF-
36), questionario de forma curta OHIP (OHIP-14), questionario de Qualidade de Vida
da Organizacdo Mundial da Saude (WHOQOL-BREF) e outros.

A funcdo mandibular pode ser medida utilizando a Escala de Limitacdo da
Funcdo Mandibular (JFLS), uma escala que avalia a limitagdo funcional geral do
sistema mastigatorio, além da intensidade da dor e do estado de incapacidade (sem
limitagdo - limitagdo significativa). Outro questionério utilizado é o Questionéario de
Limitacdo da Funcdo Mandibular (MFIQ), que utiliza um sistema de pontuacao que o
caracteriza como um indice, tornando possivel a classificacdo dos voluntarios em

categorias de severidade de limitagao funcional.

A Amplitude de Movimento Mandibular (AMM) é o movimento que a
articulagado temporomandibular realiza (abertura, excursao lateral para a direita e
esquerda e protrusédo), medida entre a borda incisal dos incisivos centrais superiores
e a borda incisal dos incisivos centrais inferiores. Ela pode ser medida usando uma

régua milimetrada ou um paguimetro.

Aspectos psicologicos sédo geralmente associados ao bruxismo, por
exemplo, ansiedade, depressao, estresse e também salude mental em geral. (34-36)
Algumas ferramentas sao usadas para avaliar estas condi¢cdes separadamente ou em

conjunto: Escala de Ansiedade Hospitalar e Depressdao - HADS, (37) Escala de



42

Estresse Percebido (PSS-10),(38) Inventario de Ansiedade Tracgo-Estado,(39)
Inventério de Depressédo de Beck (BDI)(40) e outras.

Estudos

Foram incluidos ensaio clinico randomizados e controlados.

3.3.2 Critérios de exclusao

Populacao

Criancas (< 18 anos) ou idosos (= 60) com:

- Doencas neuroldgicas, reumaticas, vasculares, metabdlicas; cancer; condi¢bes de

dor neuropatica; refluxo gastroesofagico.

- Diagndstico do bruxismo do sono; utilizacao de biofeedback em pessoas com outros

diagnésticos orofaciais (DTM, dores orofaciais, dores de cabeca).
- Cirurgia orofacial prévia.
Intervencéo

Se o biofeedback foi combinado com outras terapias, mas o seu efeito ndo pode

ser isolado, o estudo foi excluido.
Comparacéo

Se néo houver grupo de comparacao.
Desfechos

N&o se aplica
Estudos

Serdo também excluidos protocolos de ensaios clinicos, estudos transversais,
estudos de casos controle, estudos prospectivos, revisées (narrativas e sistematicas),

estudos qualitativos, comentérios, cartas ao editor.

3.4 SELECAO DOS ESTUDOS

Os resultados da investigacdo foram compilados no software ENDNOTE e

depois importados para a Covidence (www.covidence.org), plataforma utilizada para
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triagem de estudos. Todos os estudos que foram duplicados, selecionados e
removidos estdo compilados no fluxograma do PRISMA (PAGE et al., 2021). Dois
revisores independentes examinaram os titulos e resumos de todos os resultados da
pesquisa, baseados nos critérios de inclusao e exclusao previamente estabelecidos.
Subsequentemente, o0 texto completo dos artigos relevantes foi analisado
separadamente. Possiveis comentarios foram sempre cegos as decisées um do outro.
Na ocorréncia de quaisquer conflitos no processo de selecdo dos estudos, realizou-

se uma reunido de consenso com um terceiro revisor (autor sénior desta revisao).

3.5 EXTRACAO DE DADOS

A planilha de extracdo de dados foi criada no software Microsoft Excel
(Microsoft Corporation 2007). Um revisor independente extraiu as informacdes de
cada estudo. Um segundo revisor verificou a consisténcia e integralidade dos dados.
Os dados extraidos incluiram informacdo sobre os objetivos, tipo do estudo,
recrutamento e alocacdo de participantes, critérios diagnésticos para o bruxismo de
vigilia, e detalhes dos grupos de comparacdo. Também, descricdo sobre o
biofeedback (tipo de feedback, duracdo e frequéncia da intervencao,
acompanhamento dos participantes); numero de participantes em cada fase (perdas
e desisténcias); desfechos primarios e secundarios com ferramentas utilizadas para
avaliacdo destes. Os resultados foram expressados em média e desvio padréo (DP)
mediana e intervalo de confianca (IC), pré e pés tratamento. Foram também extraidas

conclusoes relacionadas aos resultados de cada estudo.

3.6 AVALIACAO DO RISCO DE VIES

A Cochrane risk-of-bias tool (RoB 2) foi utilizada para avaliar o risco de vies
dos ensaios clinicos randomizados incluidos nesta revisédo sistematica. Publicada em
2019 (STERNE et al., 2019), RoB 2 esta estruturada num conjunto fixo de dominios
gue julgam uma série de questdes especificadas no quadro 2. O julgamento pode ser
"baixo" ou "alto" risco de enviesamento, ou pode expressar "algumas preocupacoes

(pouco claras)":
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e Elevado risco de viés (High risk of bias): Se o estudo tiver um elevado viés em
pelo menos um dominio ou apresentar multiplos “some concerns”, reduzindo
substancialmente a confianga no resultado.

e Risco de viés pouco claro (Some concerns): Se o estudo néo for claro em pelo
menos um dominio, e apresentar baixo risco nos outros dominios.

e Baixo risco de viés (Low risk of bias): Se o estudo tiver um baixo risco de viés

em todos os dominios.

Quando ocorreram impasses em relacdo ao julgamento de cada dominio, 0s
revisores resolvem por consenso. Quando o acordo ndo foi possivel, uma terceira

pessoa independente foi convidada a resolver e tomar a decisao final.

Quadro 2. Dominios da ferramenta Cochrane Risk of Bias (RoB 2.0)

Dominio Descricao

Viés decorrente  do | Avalia se a alocacéo dos participantes foi aleatoria, com
processo de | cegamento e se as diferencas iniciais entre 0s grupos

randomizacao interferiram na randomizacao.

Viés devido a desvios | Avalia se os participantes e equipe estavam cientes da
das intervengdes | intervencgéo atribuida.

planejadas

bY

Viés devido a auséncia | Avalia se o0s resultados dos desfechos estavam
de dados dos desfechos | disponiveis para quase ou todos o0s participantes,

levando em consideracao a perda de seguimento.

Viés na mensuracdo dos | Avalia o método de mensuracdo dos desfechos, se o
desfechos meétodo diferia entre 0s grupos, e se os avaliadores dos
desfechos sabiam das intervencbes utilizadas nos

grupos.

Viées na selecdo do | Avalia se o resultado quantitativo apresentado para os
resultado relatado desfechos foi selecionado com base em sua direcao,

magnitude ou significAncia estatistica.

Fonte: (HIGGINS et al., 2022)
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3.7 AVALIACAO DO NiVEL DE EVIDENCIA DOS ESTUDOS (GRADE)

O nivel de qualidade de evidéncias foi avaliado atravées do GRADE
(Classificacdo de Recomendacdes, Avaliacdo, Desenvolvimento e Avaliacdo)
(GUYATT et al.,, 2008). Esse sistema de graduacdo varia entre evidéncia alta,
moderada, baixa e muito baixa considerando cinco dominios: limitacdo do estudo
(study limitation), inconsisténcia (inconsistency), imprecisdo (imprecision),

direcionamento (indirectness) e viés de publicacéo (publication bias) (LEMOS, 2018).

3.8 SINTESE DOS RESULTADOS

A sintese dos dados foi feita de forma narrativa. As informacdes dos estudos
incluidos nessa revisdo foram organizadas em tabelas, com resumo dos resultados.
A apresentacao dos dados foi realizada baseada nos desfechos e comparacédo entre

0S grupos de interesse.

Sendo possivel encontrar nas tabelas as caracteristicas da populacéo (sexo,
idade, diagnostico), os grupos de comparacéao (biofeedback vs outras intervencdes) e
os resultados dos desfechos analisados pelos estudos (atividade muscular, dor).

A andlise estatistica foi realizada utilizando o software Review Manager
(RevMan) versdo 5.3. Sendo apresentado a diferenca de médias (DM) para as
variaveis continuas, com intervalo de confianca (IC) de 95%. A heterogeneidade é
calculada pelo 12, sendo 0% a 40%: pode ndo ser importante; 30% a 60%: pode
representar uma heterogeneidade moderada; 50% a 90%: pode representar uma
heterogeneidade substancial; 75% a 100%: heterogeneidade consideravel (HIGGINS
et al., 2022; PEREIRA; GALVAO, 2014).

Os resultados do risco de viés (Rob2) e do nivel da qualidade de evidéncia dos
estudos (GRADE) estéo representadas de forma descritiva e condensadas em tabelas

para melhor analise.
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4 RESULTADOS

A presente dissertacdo apresenta como resultados, o seguinte artigo:

ARTIGO 1 — Effectiveness of biofeedback in individuals with awake bruxism
compared to other types of treatment: A Systematic Review (Apéndice B)

Revista: International Journal of Environmental Research and Public Health.

Qualis: A1
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5 CONSIDERACOES FINAIS

O biofeedback parece ser capaz de reduzir o nivel de atividade muscular
mastigatoria em adultos com bruxismo de vigilia. Contudo, o pequeno numero de
estudos publicados, a baixa qualidade de evidéncia dos estudos incluidos e o alto
risco de viés observado ndo permitem que esse procedimento seja considerado eficaz
para o bruxismo de vigilia.

Cabe salientar que os estudos incluidos nessa revisao investigaram esse
desfecho apenas a curto prazo. Recomenda-se, portanto, que 0s proximos ensaios
clinicos tenham amostras mais robustas e conduzidos com altos padrbes
metodoldgicos, evitando importantes enviesamentos como randomizagdo e
cegamento inadequados, e desvios relacionados ao tratamento.

Ademais, recomendamos que outros desfechos clinicamente relevantes sejam
investigados, além da atividade muscular mastigatéria, tais como dor, qualidade de
vida, incapacidade, entre outros. Havendo acompanhamento dos pacientes ndo so6 a

curto prazo, como identificado nos estudos incluidos, mas também a longo prazo.

IMPLICACOES PARA PRATICA CLINICA E DE PESQUISA EM
FISIOTERAPIA

Episodios de hiperatividade muscular mastigatéria com manifestagbes de
rigidez, apertamento ou ranger de dentes tem sido cada vez mais frequentes na
atualidade. Esse fato tem aumentado a busca da populacéo por tratamento. Sendo
assim, o estudo contribui para que fisioterapeutas e outros profissionais de satude que
trabalham na area orofacial possam compreender melhor o cenéario de evidéncias
cientificas atuais sobre o papel do biofeedback e tomar decisdes sobre o uso dessa
ferramenta no manejo do bruxismo de vigilia a curto prazo.

Ao sintetizar a informacdo sobre a eficacia do biofeedback no manejo do
bruxismo de vigilia, esse estudo contribui com a pesquisa cientifica visto que, até o
momento, as revisdes sistematicas encontradas na literatura incluiram apenas
individuos com bruxismo do sono.

E importante que na tomada de decisdes clinicas, os profissionais da
fisioterapia e da area de saude em geral investiguem a influéncia de outros aspectos

associados ao bruxismo de vigilia tais como niveis de ansiedade e/ou estresse,
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cronicidade da condi¢&o clinica, o interesse e preferéncias do paciente ao realizar o
tratamento fisioterapéutico. Sendo assim, recomendamos que os profissionais que
atuam nessa area, tomem suas decisfes terapéuticas considerando as evidéncias

cientificas disponiveis, sua experiéncia e as preferéncias dos pacientes.
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APENDICE A — ESTRATEGIAS DE BUSCA NAS BASES DE DADOS

Detail search strategy: OVID/Medline; Embase; PubMed, Cochrane Library, Web

of science

e Ovid MEDLINE(R) ALL 1946 to November 10, 2020

Number of results: 942

Search date: November 10, 2020

1. exp tooth diseases/ or exp bruxism/ or sleep bruxism/
2. awake bruxism.mp.
3.1or2

4. musculoskeletal manipulations/ or manipulation, chiropractic/ or manipulation,

osteopathic/ or therapy, soft tissue/
5. orthopedic.mp.

6. exp musculoskeletal manipulations/ or exp manipulation, orthopedic/ or exp
manipulation, osteopathic/ or manipulation, spinal/ or exp therapy, soft tissue/ or
myofunctional therapy/

7. exp physical therapy modalities/ or exp dry needling/

8. manual therapy.mp.

9. exp Relaxation Therapy/

10. exp drainage/ or exp drainage, postural/ or exp manual lymphatic drainage/
11. exp spine/ or exp joints/

12. exp Back/

13. exp acupressure/ or exp massage/
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14. exp Motion Therapy, Continuous Passive/
15. mulligan.mp.
16.4or50r6or7or8or9orl10orllorl2orl13orl4orl5

17. physical therapy modalities/ or exercise movement techniques/ or exercise

therapy/ or hydrotherapy/ or exp rehabilitation/

18. exp exercise/ or exp muscle stretching exercises/ or exp running/ or exp

swimming/ or exp walking/ or exp muscle strength/
19. exp weight lifting/ or exp relaxation/

20. (physical and rehabilitation medicine).mp. [mp=title, abstract, original title, name
of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier,

synonyms]

21. exp Posture/th [Therapy]

22. exp Yoga/th [Therapy]

23. pilates.mp.

24. resistance activity.mp.

25. weight training.mp.

26. exp endurance training/ or exp resistance training/
27. strength training.mp.

28. progressive resistance.mp.

29. gravity resistive.mp.

30. exp muscle contraction/ or exp isometric contraction/ or exp isotonic contraction/
31. eccentric contraction.mp.

32. concentric contraction.mp.

33. training program.mp.



34.

35.

36.

37.

38.

62

training protocol.mp.
training regime.mp.

training strategy.mp.
training therapy.mp.

training intervention.mp.

39 training progressive.mp.

40.

training functional.mp

41 training home.mp.

42.

43.

training outpatient.mp.

17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or

310or320r330or34or350r360r37o0r38o0r39or40o0r41or4?2

44,

45.

ultrasound.mp.

exp electric stimulation therapy/ or exp transcutaneous electric nerve stimulation/

or exp laser therapy/ or exp phototherapy/

46.

exp cryotherapy/ or exp electric stimulation therapy/ or exp electroacupuncture/

or exp pulsed radiofrequency treatment/

47.

48.

49.

50.

51.

52.

53.

4.

55.

interferential current.mp.

exp short-wave therapy/ or exp ultrasonic therapy/
exp Electromagnetic Fields/st [Standards]
thermotherapy.mp.

exp iontophoresis/ or exp phonophoresis/

exp Electrophoresis/tu [Therapeutic Use]
photobiomodulation.mp.

burst-modulated alternating current.mp.

russian current.mp.
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57

58

59

or

60

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74

or

75

76

78

79

. microcurrents.mp.

. Electrotherapy.mp.

.44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57

. exp acupuncture therapy/ or exp acupuncture analgesia/ or exp acupuncture, ear/

exp moxibustion/ or exp auriculotherapy/ or exp cupping therapy/

. laser acupuncture.mp.

59 or 60

exp laser therapy/ or exp low-level light therapy/
low energy laser therapy.mp.

low intensity laser therapy.mp.

infrared laser.mp.

diode laser.mp.

soft laser.mp.

62 or 63 or 64 or 65 or 66 or 67

exp Diathermy/tu, th [Therapeutic Use, Therapy]
exp biofeedback, psychology/ or exp neurofeedback/
brainwave biofeedback.mp.

electromyography biofeedback.mp.

70 or 71 or 72 11388 Advanced More

. exp cognitive behavioral therapy/ or exp "acceptance and commitment therapy"/

exp mindfulness/

.16 0r43 0or58o0r61or68o0or69 or 73 or 74

.3 and 75 77. exp clinical trial/ or exp controlled clinical trial/

. exp randomized controlled trial/

. randomly.mp.
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80.770r78o0r79

81. 76 and 80

e Embase 1974 to 2020 November 10, 2020 (OVID interface)

Number of results: 328

Search date: November 10,2020

1. (bruxism 'sleep bruxism' 'awake bruxism' manipulation orthopedic chiropractic
'spinal manipulation' 'spinal adjustment' ‘'musculoskeletal therapy' 'musculoskeletal
manipulations' 'manual therapy' 'physical therapy modalities' 'relaxation therapy’
‘orthopedic procedures' ‘osteopathic medicine' 'drainage’ 'dry needling' 'myofunctional
therapy' spine spinal back osteopathic massage masseuse 'passive jaw motion
device' ‘continuous passive motion' mulligan ultrasound ‘transcutaneous electrical
stimulation’ 'electrostimulation’ ‘interferential current’ biofeedback laser shortwave
‘electromagnetic fields' heat cold iontophoresis electrophoresis photobiomodulation
phototherapy 'burst modulated alternating current' 'russian current' 'microcurrents’
‘electrotherapy' 'interferential therapy' 'physical therapy' ‘exercise therapy' '‘exercise
movement techniques' 'exercise' 'muscle stretching exercises' ‘weight lifting' ‘physical
and rehabilitation medicine' 'rehabilitation’ posture 'relaxation training' yoga pilates
'resistance activity' 'weight training' ‘resistance training' 'strength training' ‘muscle
strengthening' ‘weightlifting' 'progressive resistance' 'gravity resistive' 'isotonic
contraction' 'isometric contraction' ‘eccentric' ‘concentric contraction' 'training
program' ‘training protocol' ‘training regime' ‘training strategy' ‘training therapy"'
‘training intervention’ 'training progressive' ‘training functional’ ‘training home' ‘training
home-based' 'training outpatient' electroacupuncture acupressure 'laser acupuncture'
‘auricular acupuncture' '‘acupuncture' 'medical acupuncture' 'laser therapy' 'low level
laser therapy' 'low intensity laser therapy' 'low energy laser therapy' 'infrared laser' 'ir
laser' 'diode laser' 'soft laser' 'transcutaneous electric nerve stimulation' 'pulsed radio
frequency energy' 'diathermy' neurofeedback 'brainwave biofeedback’

‘electromyography feedback' 'biofeedback’ ‘cognitive behavioral therapy' 'cognitive
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therapy' 'acceptance and commitment therapy' mindfulness 'behavior therapy' 'clinical
trial’ 'clinical trial' 'randomized' 'placebo’ 'placebo’ 'randomly' groups)

e PubMed 1949 to November 10, 2020

Number of results: 786

Search date: November 10,2020

1. Bruxism

2. Sleep bruxism

3. Awake bruxism

4. ((bruxism) OR ("sleep bruxism™)) OR ("awake bruxism")

5. ((manipulation) OR (Orthopedic) OR (chiropractic) OR ("spinal manipulation”) OR
("spinal adjustment”) OR ("musculoskeletal therapy") OR ("musculoskeletal
manipulations") OR ("manual therapy") OR ("physical therapy modalities") OR
("relaxation therapy") OR ("orthopedic procedures") OR ("osteopathic medicine”) OR
("drainage™) OR ("dry needling”) OR ("myofunctional therapy") OR (spine) OR
(spinal) OR (back) OR (osteopathic) OR (massage) OR (masseuse) OR ("passive

jaw motion device") OR ("continuous passive motion") OR (mulligan))

6. ((ultrasound) OR ("transcutaneous electrical stimulation") OR ("electrostimulation")
OR ("interferential current") OR (biofeedback) OR (laser) OR (shortwave) OR
("electromagnetic fields") OR (heat) OR (cold) OR (iontophoresis) OR
(electrophoresis) OR (photobiomodulation) OR (phototherapy) OR
(electroacupuncture) OR ("burst modulated alternating current”) OR ("russian

current”) OR ("microcurrents”) OR (“"electrotherapy") OR ("interferential therapy"))

7. (("physical therapy”) OR ("Exercise therapy") OR ("exercise movement
techniques") OR ("exercise") OR ("muscle stretching exercises") OR ("weight lifting")
OR ("physical and rehabilitation medicine") OR ("rehabilitation") OR (posture) OR
("relaxation training”) OR (yoga) OR (Pilates) OR (“"resistance activity") OR ("weight
training”) OR ("resistance training") OR ("strength training”) OR ("muscle



strengthening") OR ("weightlifting") OR ("progressive resistance") OR ("gravity
resistive") OR ("isotonic contraction") OR ("isometric contraction") OR ("eccentric")
OR ("concentric contraction™) OR (“training program™) OR (“training protocol”) OR
("training regime") OR ("training strategy") OR ("training therapy") OR ("training
intervention”) OR ("training progressive") OR ("training functional”) OR ("training
home") OR ("training home-based") OR ("training outpatient"))

8. ((electroacupuncture) OR (acupressure) OR ("laser acupuncture™) OR ("auricular

acupuncture") OR ("acupuncture") OR ("medical acupuncture"))

9. (("laser therapy") OR ("low level laser therapy") OR ("low intensity laser therapy")
OR ("low energy laser therapy") OR ("infrared laser") OR ("IR laser") OR ("diode

laser") OR ("soft laser"))

10. (("transcutaneous electric nerve stimulation”) OR ("pulsed radio frequency

energy") OR ("diathermy"))

11. ((neurofeedback) OR ("brainwave biofeedback") OR ("electromyography
feedback™) OR ("biofeedback™))

12. (("cognitive behavioral therapy") OR ("cognitive therapy") OR ("acceptance and
commitment therapy") OR (mindfulness) OR ("behavior therapy"))

66

13. (("clinical trial") OR ("randomized"”) OR ("placebo™) OR ("randomly™”) OR (groups))

14. (((((((((manipulation) OR (Orthopedic) OR (chiropractic) OR ("spinal
manipulation”) OR ("spinal adjustment”) OR ("musculoskeletal therapy") OR
("musculoskeletal manipulations") OR ("manual therapy") OR ("physical therapy
modalities") OR ("relaxation therapy") OR ("orthopedic procedures") OR
("osteopathic medicine™) OR ("drainage™) OR ("dry needling") OR ("myofunctional
therapy") OR (spine) OR (spinal) OR (back) OR (osteopathic) OR (massage) OR

(masseuse) OR ("passive jaw motion device") OR ("continuous passive motion”) OR

(mulligan))) OR (((ultrasound) OR ("transcutaneous electrical stimulation") OR
("electrostimulation™) OR ("interferential current") OR (biofeedback) OR (laser) OR
(shortwave) OR ("electromagnetic fields") OR (heat) OR (cold) OR (iontophoresis)
OR (electrophoresis) OR (photobiomodulation) OR (phototherapy) OR
(electroacupuncture) OR ("burst modulated alternating current”) OR ("russian
current”) OR ("microcurrents”) OR ("electrotherapy”) OR (“interferential therapy"))))
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OR ((("physical therapy") OR ("Exercise therapy") OR ("exercise movement
techniques"”) OR ("exercise") OR ("muscle stretching exercises") OR ("weight lifting")
OR ("physical and rehabilitation medicine") OR ("rehabilitation") OR (posture) OR
("relaxation training”) OR (yoga) OR (Pilates) OR (“"resistance activity") OR ("weight
training") OR (“"resistance training") OR ("strength training”) OR ("muscle
strengthening") OR ("weightlifting") OR ("progressive resistance") OR ("gravity
resistive™) OR ("isotonic contraction”) OR ("isometric contraction™) OR ("eccentric")
OR ("concentric contraction™) OR (“training program™) OR ("training protocol”) OR
("training regime") OR ("training strategy") OR ("training therapy") OR (“training
intervention”) OR ("training progressive") OR ("training functional”) OR ("training
home") OR ("training home-based") OR (“training outpatient™)))) OR
(((electroacupuncture) OR (acupressure) OR ("laser acupuncture") OR ("auricular
acupuncture") OR ("acupuncture") OR ("medical acupuncture")))) OR ((("laser
therapy") OR ("low level laser therapy") OR ("low intensity laser therapy") OR ("low
energy laser therapy") OR (“infrared laser") OR ("IR laser") OR ("diode laser") OR
("soft laser")))) OR ((("transcutaneous electric nerve stimulation") OR ("pulsed radio
frequency energy") OR ("diathermy")))) OR (((neurofeedback) OR ("brainwave
biofeedback™) OR ("electromyography feedback") OR ("biofeedback™)))) OR
((("cognitive behavioral therapy") OR ("cognitive therapy") OR ("acceptance and
commitment therapy") OR (mindfulness) OR ("behavior therapy")))

15. ((((((((((manipulation) OR (Orthopedic) OR (chiropractic) OR ("spinal
manipulation”) OR ("spinal adjustment") OR ("musculoskeletal therapy") OR
("musculoskeletal manipulations™) OR ("manual therapy") OR ("physical therapy
modalities”) OR ("relaxation therapy") OR ("orthopedic procedures"”) OR
("osteopathic medicine™) OR ("drainage™) OR ("dry needling") OR ("myofunctional
therapy") OR (spine) OR (spinal) OR (back) OR (osteopathic) OR (massage) OR
(masseuse) OR ("passive jaw motion device") OR ("continuous passive motion") OR
(mulligan))) OR (((ultrasound) OR (“transcutaneous electrical stimulation”) OR
("electrostimulation™) OR ("interferential current”) OR (biofeedback) OR (laser) OR
(shortwave) OR ("electromagnetic fields") OR (heat) OR (cold) OR (iontophoresis)
OR (electrophoresis) OR (photobiomodulation) OR (phototherapy) OR
(electroacupuncture) OR ("burst modulated alternating current”) OR ("russian

current”) OR ("microcurrents”) OR ("electrotherapy”) OR ("interferential therapy"))))



68

OR ((("physical therapy") OR ("Exercise therapy") OR ("exercise movement
techniques"”) OR ("exercise") OR ("muscle stretching exercises") OR ("weight lifting")
OR ("physical and rehabilitation medicine") OR ("rehabilitation”) OR (posture) OR
("relaxation training”) OR (yoga) OR (Pilates) OR (“"resistance activity") OR ("weight
training") OR (“"resistance training") OR ("strength training”) OR ("muscle
strengthening") OR ("weightlifting") OR ("progressive resistance") OR ("gravity
resistive™) OR ("isotonic contraction”) OR ("isometric contraction™) OR ("eccentric")
OR ("concentric contraction™) OR (“training program™) OR ("training protocol”) OR
("training regime") OR ("training strategy") OR (“training therapy") OR ("training
intervention”) OR ("training progressive") OR ("training functional”) OR ("training
home") OR ("training home-based") OR (“training outpatient™)))) OR
(((electroacupuncture) OR (acupressure) OR ("laser acupuncture") OR ("auricular
acupuncture") OR ("acupuncture") OR ("medical acupuncture")))) OR ((("laser
therapy") OR ("low level laser therapy") OR ("low intensity laser therapy") OR ("low
energy laser therapy") OR (“infrared laser”) OR ("IR laser") OR ("diode laser") OR
("soft laser")))) OR ((("transcutaneous electric nerve stimulation") OR ("pulsed radio
frequency energy") OR ("diathermy")))) OR (((neurofeedback) OR ("brainwave
biofeedback™) OR ("electromyography feedback™) OR ("biofeedback™)))) OR
((("cognitive behavioral therapy") OR ("cognitive therapy") OR ("acceptance and
commitment therapy") OR (mindfulness) OR ("behavior therapy")))) AND ((("clinical
trial") OR ("randomized") OR ("placebo") OR ("randomly") OR (groups)))

16. (((bruxism) OR ("sleep bruxism")) OR ("awake bruxism™)) AND
(((((((((((manipulation) OR (Orthopedic) OR (chiropractic) OR ("spinal manipulation™)
OR ("spinal adjustment”) OR ("musculoskeletal therapy") OR ("musculoskeletal
manipulations”) OR ("manual therapy") OR ("physical therapy modalities") OR
("relaxation therapy") OR ("orthopedic procedures”) OR ("osteopathic medicine") OR
("drainage™) OR ("dry needling") OR ("myofunctional therapy") OR (spine) OR
(spinal) OR (back) OR (osteopathic) OR (massage) OR (masseuse) OR ("passive
jaw motion device") OR ("continuous passive motion") OR (mulligan))) OR
(((ultrasound) OR ("transcutaneous electrical stimulation™) OR ("electrostimulation™)
OR ("interferential current") OR (biofeedback) OR (laser) OR (shortwave) OR
("electromagnetic fields") OR (heat) OR (cold) OR (iontophoresis) OR
(electrophoresis) OR (photobiomodulation) OR (phototherapy) OR
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(electroacupuncture) OR ("burst modulated alternating current”) OR ("russian
current") OR ("microcurrents”) OR ("electrotherapy"”) OR ("interferential therapy"))))
OR ((("physical therapy") OR ("Exercise therapy") OR ("exercise movement
techniques") OR ("exercise") OR ("muscle stretching exercises™) OR ("weight lifting™)
OR ("physical and rehabilitation medicine") OR ("rehabilitation") OR (posture) OR
("relaxation training") OR (yoga) OR (Pilates) OR ("resistance activity") OR ("weight
training”) OR (“"resistance training”) OR ("strength training™) OR ("muscle
strengthening") OR ("weightlifting”) OR ("progressive resistance") OR ("gravity
resistive™) OR ("isotonic contraction”) OR ("isometric contraction") OR ("eccentric")
OR ("concentric contraction”) OR (“training program") OR ("training protocol”) OR
("training regime") OR ("training strategy") OR ("training therapy") OR ("training
intervention") OR ("training progressive™) OR ("training functional™) OR ("training
home") OR ("training home-based") OR ("training outpatient™)))) OR
(((electroacupuncture) OR (acupressure) OR ("laser acupuncture") OR ("auricular
acupuncture") OR ("acupuncture") OR ("medical acupuncture™)))) OR ((("laser
therapy"”) OR ("low level laser therapy") OR ("low intensity laser therapy") OR ("low
energy laser therapy") OR (“infrared laser") OR ("IR laser") OR ("diode laser"”) OR
("soft laser")))) OR ((("transcutaneous electric nerve stimulation") OR ("pulsed radio
frequency energy”) OR ("diathermy")))) OR (((neurofeedback) OR ("brainwave
biofeedback™) OR ("electromyography feedback") OR ("biofeedback")))) OR
((("cognitive behavioral therapy") OR ("cognitive therapy") OR ("acceptance and
commitment therapy") OR (mindfulness) OR ("behavior therapy")))) AND ((("clinical
trial") OR ("randomized") OR ("placebo™) OR ("randomly”) OR (groups))))

17. (((bruxism) OR ("sleep bruxism™)) OR ("awake bruxism")) AND
((((((((((manipulation) OR (Orthopedic) OR (chiropractic) OR ("spinal manipulation™)
OR ("spinal adjustment") OR ("musculoskeletal therapy") OR ("musculoskeletal
manipulations") OR ("manual therapy") OR ("physical therapy modalities") OR
("relaxation therapy") OR ("orthopedic procedures”) OR ("osteopathic medicine") OR
("drainage™) OR ("dry needling”) OR ("myofunctional therapy") OR (spine) OR
(spinal) OR (back) OR (osteopathic) OR (massage) OR (masseuse) OR ("passive
jaw motion device") OR ("continuous passive motion") OR (mulligan))) OR
(((ultrasound) OR ("transcutaneous electrical stimulation") OR ("electrostimulation™)
OR ("interferential current”) OR (biofeedback) OR (laser) OR (shortwave) OR
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("electromagnetic fields") OR (heat) OR (cold) OR (iontophoresis) OR
(electrophoresis) OR (photobiomodulation) OR (phototherapy) OR
(electroacupuncture) OR ("burst modulated alternating current”) OR ("russian
current”) OR ("microcurrents”) OR ("electrotherapy”) OR ("interferential therapy"))))
OR ((("physical therapy") OR ("Exercise therapy") OR ("exercise movement
techniques"”) OR ("exercise") OR ("muscle stretching exercises") OR ("weight lifting")
OR ("physical and rehabilitation medicine") OR ("rehabilitation”) OR (posture) OR
("relaxation training") OR (yoga) OR (Pilates) OR ("resistance activity") OR ("weight
training”) OR ("resistance training") OR ("strength training”) OR ("muscle
strengthening”) OR ("weightlifting”) OR ("progressive resistance") OR ("gravity
resistive™) OR ("isotonic contraction”) OR ("isometric contraction") OR ("eccentric")
OR ("concentric contraction™) OR (“"training program™) OR ("training protocol") OR
("training regime") OR ("training strategy") OR ("training therapy") OR ("training
intervention”) OR ("training progressive") OR ("training functional”) OR ("training
home") OR ("training home-based") OR (“training outpatient™)))) OR
(((electroacupuncture) OR (acupressure) OR ("laser acupuncture") OR ("auricular
acupuncture") OR ("acupuncture") OR ("medical acupuncture")))) OR ((("laser
therapy") OR ("low level laser therapy") OR ("low intensity laser therapy") OR ("low
energy laser therapy") OR (“infrared laser”) OR ("IR laser") OR ("diode laser") OR
("soft laser")))) OR ((("transcutaneous electric nerve stimulation") OR ("pulsed radio
frequency energy") OR ("diathermy")))) OR (((neurofeedback) OR ("brainwave
biofeedback™) OR ("electromyography feedback") OR ("biofeedback™)))) OR
((("cognitive behavioral therapy") OR ("cognitive therapy") OR ("acceptance and

commitment therapy") OR (mindfulness) OR ("behavior therapy"))))

e Web of Science (Indexes=SCI-EXPANDED, SSCI, A&HCI, ESCI)
Timespan: all years

Number of results: 1.579

Search date: October 28,2020



1. (awake bruxism OR diurnal bruxism OR oral parafunction OR grinding OR
clenching OR bruxism)

2. (awake bruxism OR diurnal bruxism OR oral parafunction OR grinding OR
clenching OR bruxism) Refined by: WEB OF SCIENCE CATEGORIES: (
BIOPHYSICS OR ORTHOPEDICS OR MEDICINE GENERAL INTERNAL OR
SURGERY OR PHYSIOLOGY OR DENTISTRY ORAL SURGERY MEDICINE OR
PHARMACOLOGY PHARMACY )

3. (acupuncture OR acupuncture therapy OR electroacupuncture OR acupressure

OR laser acupuncture OR auricular acupuncture OR medical acupuncture)

4. (acupuncture OR acupuncture therapy OR electroacupuncture OR acupressure
OR laser acupuncture OR auricular acupuncture OR medical acupuncture) Refined
by: WEB OF SCIENCE CATEGORIES: ( BIOPHYSICS OR ORTHOPEDICS OR
MEDICINE GENERAL INTERNAL OR SURGERY OR PHYSIOLOGY OR
DENTISTRY ORAL SURGERY MEDICINE OR PHARMACOLOGY PHARMACY )

5. (laser therapy OR low level laser therapy OR low intensity laser therapy OR low

energy laser therapy OR infrared therapy OR diode laser OR soft laser)

6. (laser therapy OR low level laser therapy OR low intensity laser therapy OR low
energy laser therapy OR infrared therapy OR diode laser OR soft laser) Refined by:
WEB OF SCIENCE CATEGORIES: ( SURGERY OR PATHOLOGY OR CRITICAL
CARE MEDICINE OR RHEUMATOLOGY OR PHARMACOLOGY PHARMACY OR
REHABILITATION OR HEALTH CARE SCIENCES SERVICES OR DENTISTRY
ORAL SURGERY MEDICINE OR ORTHOPEDICS OR MULTIDISCIPLINARY
SCIENCES OR MEDICINE GENERAL INTERNAL OR GERIATRICS
GERONTOLOGY )

7. (ultrasound OR transcutaneous electrical stimulation OR TENS OR
electrostimulation OR interferential current OR IFC OR shortwave OR
electromagnetic field OR heat OR cold OR iontophoresis OR electrophoresis OR
electroacupuncture OR photobiomodulation OR phototherapy OR microcurrent OR

interferential therapy OR burst modulated alternating current)

8. (ultrasound OR transcutaneous electrical stimulation OR TENS OR

electrostimulation OR interferential current OR IFC OR shortwave OR
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electromagnetic field OR heat OR cold OR iontophoresis OR electrophoresis OR
electroacupuncture OR photobiomodulation OR phototherapy OR microcurrent OR
interferential therapy OR burst modulated alternating current) Refined by: WEB OF
SCIENCE CATEGORIES: ( PHARMACOLOGY PHARMACY OR MEDICINE
GENERAL INTERNAL OR RADIOLOGY NUCLEAR MEDICINE MEDICAL IMAGING
OR SURGERY OR PHYSIOLOGY OR MULTIDISCIPLINARY SCIENCES OR
ORTHOPEDICS)

9. (electrotherapy OR diathermy OR transcutaneous electric nerve stimulation OR
pulsed radio frequency energy)

10. (electrotherapy OR diathermy OR transcutaneous electric nerve stimulation OR
pulsed radio frequency energy) Refined by: WEB OF SCIENCE CATEGORIES: (
SURGERY OR INTEGRATIVE COMPLEMENTARY MEDICINE OR PRIMARY
HEALTH CARE OR MEDICINE GENERAL INTERNAL OR REHABILITATION OR
PSYCHIATRY OR PATHOLOGY OR PHYSIOLOGY OR PHARMACOLOGY
PHARMACY OR ORTHOPEDICS OR BEHAVIORAL SCIENCES OR NURSING OR
HEALTH CARE SCIENCES SERVICES OR DENTISTRY ORAL SURGERY
MEDICINE OR MEDICINE RESEARCH EXPERIMENTAL OR CRITICAL CARE
MEDICINE OR RHEUMATOLOGY OR PSYCHOLOGY CLINICAL OR
MULTIDISCIPLINARY SCIENCES)

11. (biofeedback OR neurofeedback Or brainwave feedback OR electromyography
feedback OR electromyography biofeedback device OR electromyography
biofeedback training)

12. (biofeedback OR neurofeedback Or brainwave feedback OR electromyography
feedback OR electromyography biofeedback device OR electromyography
biofeedback training) Refined by: WEB OF SCIENCE CATEGORIES: (
NEUROSCIENCES OR HEALTH CARE SCIENCES SERVICES OR EDUCATION
EDUCATIONAL RESEARCH OR PSYCHOLOGY CLINICAL OR NURSING OR
REHABILITATION OR PSYCHOLOGY APPLIED OR PSYCHIATRY OR
LINGUISTICS OR PSYCHOLOGY PSYCHOANALYSIS OR RHEUMATOLOGY OR
PSYCHOLOGY OR SURGERY OR CRITICAL CARE MEDICINE OR MEDICINE
GENERAL INTERNAL OR FAMILY STUDIES OR PHYSIOLOGY OR
PSYCHOLOGY EXPERIMENTAL OR EDUCATION SPECIAL OR RADIOLOGY
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NUCLEAR MEDICINE MEDICAL IMAGING OR ORTHOPEDICS OR PSYCHOLOGY
BIOLOGICAL OR PSYCHOLOGY MULTIDISCIPLINARY OR PSYCHOLOGY
EDUCATIONAL OR MULTIDISCIPLINARY SCIENCES OR PRIMARY HEALTH
CARE OR BEHAVIORAL SCIENCES OR MEDICINE RESEARCH EXPERIMENTAL
OR PSYCHOLOGY DEVELOPMENTAL OR PSYCHOLOGY SOCIAL OR
INTEGRATIVE COMPLEMENTARY MEDICINE OR PHARMACOLOGY PHARMACY
OR DENTISTRY ORAL SURGERY MEDICINE OR ANESTHESIOLOGY )

13. (education OR cognitive behavioral therapy OR cognitive therapy OR behavior

therapy OR mindfulness Or patient education handout)

14. (education OR cognitive behavioral therapy OR cognitive therapy OR behavior
therapy OR mindfulness Or patient education handout) Refined by: WEB OF
SCIENCE CATEGORIES: (EDUCATION EDUCATIONAL RESEARCH OR
PSYCHIATRY OR MEDICINE GENERAL INTERNAL OR CRITICAL CARE
MEDICINE OR EDUCATION SCIENTIFIC DISCIPLINES OR DENTISTRY ORAL
SURGERY MEDICINE OR NURSING OR BEHAVIORAL SCIENCES OR HEALTH
CARE SCIENCES SERVICES OR PSYCHOLOGY CLINICAL OR PSYCHOLOGY
APPLIED OR PSYCHOLOGY EXPERIMENTAL OR RHEUMATOLOGY OR
NEUROSCIENCES OR ANESTHESIOLOGY OR REHABILITATION OR FAMILY
STUDIES OR PSYCHOLOGY MULTIDISCIPLINARY OR PHARMACOLOGY
PHARMACY OR SURGERY OR PSYCHOLOGY OR MULTIDISCIPLINARY
SCIENCES OR PSYCHOLOGY DEVELOPMENTAL OR PRIMARY HEALTH CARE
OR ORTHOPEDICS OR PSYCHOLOGY EDUCATIONAL OR MEDICINE
RESEARCH EXPERIMENTAL OR EDUCATION SPECIAL OR PATHOLOGY OR
LINGUISTICS)

15. (exercise therapy OR posture training OR movement therapy OR motion therapy
OR physiotherapy OR breathing exercise OR muscle stretching exercise OR
rehabilitation exercise OR myotherapy OR orofacial myotherapy OR oral therapy OR
myofunctional therapy OR physical activity OR physical exercise OR isometric
exercise OR acute exercise OR training OR exercise training OR physical education

training OR training program OR exercise movement technique)

16. (exercise therapy OR posture training OR movement therapy OR motion therapy

OR physiotherapy OR breathing exercise OR muscle stretching exercise OR
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rehabilitation exercise OR myotherapy OR orofacial myotherapy OR oral therapy OR
myofunctional therapy OR physical activity OR physical exercise OR isometric
exercise OR acute exercise OR training OR exercise training OR physical education
training OR training program OR exercise movement technique) Refined by: WEB
OF SCIENCE CATEGORIES: ( MEDICINE GENERAL INTERNAL OR
NEUROSCIENCES OR BEHAVIORAL SCIENCES OR PSYCHOLOGY
DEVELOPMENTAL OR REHABILITATION OR DENTISTRY ORAL SURGERY
MEDICINE OR PHARMACOLOGY PHARMACY OR PSYCHOLOGY APPLIED OR
HEALTH POLICY SERVICES OR SURGERY OR EDUCATION EDUCATIONAL
RESEARCH OR PSYCHIATRY OR RHEUMATOLOGY OR PSYCHOLOGY
EXPERIMENTAL OR PRIMARY HEALTH CARE OR PHYSIOLOGY OR HEALTH
CARE SCIENCES SERVICES OR MULTIDISCIPLINARY SCIENCES OR
ORTHOPEDICS OR NURSING OR CRITICAL CARE MEDICINE OR MEDICINE
RESEARCH EXPERIMENTAL OR PSYCHOLOGY MULTIDISCIPLINARY OR
PSYCHOLOGY OR ANESTHESIOLOGY OR PSYCHOLOGY CLINICAL OR
EMERGENCY MEDICINE OR EDUCATION SCIENTIFIC DISCIPLINES )

17. (orthopedic manipulation OR chiropractic OR spinal adjustment OR osteopathic
medicine OR musculoskeletal manipulation OR musculoskeletal therapy OR manual
therapy OR physical therapy modalities OR rehabilitation therapy OR relaxation
therapy OR relaxation training OR physiotherapy)

18. (orthopedic manipulation OR chiropractic OR spinal adjustment OR osteopathic
medicine OR musculoskeletal manipulation OR musculoskeletal therapy OR manual
therapy OR physical therapy modalities OR rehabilitation therapy OR relaxation
therapy OR relaxation training OR physiotherapy) Refined by: WEB OF SCIENCE
CATEGORIES: ( REHABILITATION OR HEALTH POLICY SERVICES OR
MEDICINE GENERAL INTERNAL OR PSYCHOLOGY MULTIDISCIPLINARY OR
ORTHOPEDICS OR NEUROSCIENCES OR PSYCHOLOGY EXPERIMENTAL OR
SURGERY OR PSYCHIATRY OR HEALTH CARE SCIENCES SERVICES OR
PSYCHOLOGY APPLIED OR INTEGRATIVE COMPLEMENTARY MEDICINE OR
EDUCATION SCIENTIFIC DISCIPLINES OR PATHOLOGY OR PSYCHOLOGY
CLINICAL OR RHEUMATOLOGY OR EMERGENCY MEDICINE OR PRIMARY
HEALTH CARE OR PHARMACOLOGY PHARMACY OR MEDICINE RESEARCH
EXPERIMENTAL OR FAMILY STUDIES OR ANESTHESIOLOGY OR CRITICAL
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CARE MEDICINE OR NURSING OR DENTISTRY ORAL SURGERY MEDICINE OR
PSYCHOLOGY DEVELOPMENTAL OR PSYCHOLOGY OR EDUCATION
EDUCATIONAL RESEARCH OR EDUCATION SPECIAL OR BEHAVIORAL
SCIENCES OR PHYSIOLOGY OR MULTIDISCIPLINARY SCIENCES OR
PSYCHOLOGY PSYCHOANALYSIS OR OTORHINOLARYNGOLOGY )

19. #18 OR #16 OR #14 OR #12 OR #10 OR #8 OR #6 OR #4

20. #18 OR #16 OR #14 OR #12 OR #10 OR #8 OR #6 OR #4 Refined by: WEB OF
SCIENCE CATEGORIES: ( PATHOLOGY OR SURGERY OR PSYCHOLOGY
EDUCATIONAL OR PHARMACOLOGY PHARMACY OR PRIMARY HEALTH CARE
OR PSYCHIATRY OR MULTIDISCIPLINARY SCIENCES OR REHABILITATION OR
HEALTH CARE SCIENCES SERVICES OR FAMILY STUDIES OR PHYSIOLOGY
OR EDUCATION SCIENTIFIC DISCIPLINES OR PSYCHOLOGY CLINICAL OR
PSYCHOLOGY MULTIDISCIPLINARY OR ORTHOPEDICS OR MEDICINE
RESEARCH EXPERIMENTAL OR PSYCHOLOGY OR DENTISTRY ORAL
SURGERY MEDICINE OR PSYCHOLOGY APPLIED OR BEHAVIORAL SCIENCES
OR INTEGRATIVE COMPLEMENTARY MEDICINE OR PSYCHOLOGY
DEVELOPMENTAL OR EDUCATION SPECIAL )

21. #19 AND #2

22. #19 AND #2 Refined by: WEB OF SCIENCE CATEGORIES: ( PHYSIOLOGY OR
ORTHOPEDICS OR DENTISTRY ORAL SURGERY MEDICINE OR HEALTH CARE
SCIENCES SERVICES OR SURGERY OR NEUROSCIENCES OR PSYCHIATRY
OR PSYCHOLOGY EXPERIMENTAL OR PHARMACOLOGY PHARMACY OR
PSYCHOLOGY MULTIDISCIPLINARY OR REHABILITATION OR EDUCATION
SCIENTIFIC DISCIPLINES OR CLINICAL NEUROLOGY OR BEHAVIORAL
SCIENCES OR MEDICINE RESEARCH EXPERIMENTAL OR PSYCHOLOGY OR
PRIMARY HEALTH CARE OR PATHOLOGY OR MULTIDISCIPLINARY SCIENCES
OR CRITICAL CARE MEDICINE))

23. #19 AND #2 Refined by: WEB OF SCIENCE CATEGORIES: ( PHYSIOLOGY OR
ORTHOPEDICS OR DENTISTRY ORAL SURGERY MEDICINE OR HEALTH CARE
SCIENCES SERVICES OR SURGERY OR NEUROSCIENCES OR PSYCHIATRY
OR PSYCHOLOGY EXPERIMENTAL OR PHARMACOLOGY PHARMACY OR
PSYCHOLOGY MULTIDISCIPLINARY OR REHABILITATION OR EDUCATION
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SCIENTIFIC DISCIPLINES OR CLINICAL NEUROLOGY OR BEHAVIORAL
SCIENCES OR MEDICINE RESEARCH EXPERIMENTAL OR PSYCHOLOGY OR
PRIMARY HEALTH CARE OR PATHOLOGY OR MULTIDISCIPLINARY SCIENCES
OR CRITICAL CARE MEDICINE ) AND WEB OF SCIENCE CATEGORIES: (
PHYSIOLOGY OR ORTHOPEDICS OR DENTISTRY ORAL SURGERY MEDICINE
OR SURGERY OR HEALTH CARE SCIENCES SERVICES OR PHARMACOLOGY
PHARMACY OR PSYCHIATRY OR PSYCHOLOGY EXPERIMENTAL OR
REHABILITATION OR PSYCHOLOGY MULTIDISCIPLINARY OR EDUCATION
SCIENTIFIC DISCIPLINES OR MEDICINE RESEARCH EXPERIMENTAL OR
BEHAVIORAL SCIENCES OR PSYCHOLOGY OR PRIMARY HEALTH CARE OR
MULTIDISCIPLINARY SCIENCES)

e Cochrane Library (Cochrane Database of Systematic Reviews and
Cochrane CENTRAL Register of Controlled trials)

Numbers of Results: 148
Date searched: Nov 3, 2020
1. awake bruxism OR sleep bruxism OR bruxism

2. manipulation OR Orthopedic OR chiropractic OR spinal manipulation OR spinal
adjustment OR musculoskeletal therapy OR musculoskeletal manipulations OR
manual therapy OR physical therapy modalities OR relaxation therapy OR orthopedic
procedures OR osteopathic medicine OR drainage OR dry needling OR
myofunctional therapy OR spine OR spinal OR back OR osteopathic OR massage
OR masseuse OR passive jaw motion device OR continuous passive motion OR

mulligan

3. physical therapy OR Exercise therapy OR exercise movement techniques OR
exercise OR muscle stretching exercises OR weight lifting OR physical and
rehabilitation medicine OR rehabilitation OR posture OR relaxation training OR yoga
OR pilates OR resistance activity OR weight training OR resistance training OR
strength training OR muscle strengthening OR weightlifting OR progressive
resistance OR gravity resistive OR isotonic contraction OR isometric contraction OR

eccentric OR concentric contraction OR training program OR training protocol OR
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training regime OR training strategy OR training therapy OR training intervention OR
training progressive OR training functional OR training home OR training home-

based OR training outpatient

4. ultrasound OR transcutaneous electrical stimulation OR electrostimulation OR
interferential current OR biofeedback OR laser OR shortwave OR electromagnetic
fields OR heat OR cold OR iontophoresis OR electrophoresis OR photo
biomodulation OR phototherapy OR electroacupuncture OR burst modulated
alternating current OR russian current OR microcurrents OR electrotherapy OR
inferential therapy

5. electroacupuncture OR acupressure OR acupressure OR laser acupuncture OR

auricular acupuncture OR acupuncture OR medical acupuncture

6. laser therapy OR low level laser therapy OR low intensity laser therapy OR low

energy laser therapy OR infrared laser OR IR laser OR diode laser OR soft laser

7. transcutaneous electric nerve stimulation OR pulsed radio frequency energy OR

diathermy
8. exp clinical trial OR randomized.tw. OR placebo OR randomly.tw. OR groups.tw.

9. neurobiofeedback OR brainwave biofeedback OR electromyography feedback OR
biofeedback

10. cognitive behavioral therapy OR cognitive therapy OR acceptance and

commitment therapy OR mindfulness OR behaviour therapy
11. #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #9 OR #10
12. #11 AND #8

13. #1 AND #12

14. #1 AND #11

Uptade: New searches — July 12, 2022

e PubMed

Number of results: 6
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Date searched: July 12, 2022

(((bruxism) OR ("sleep bruxism™)) OR ("awake bruxism™)) AND ((((((((((manipulation)
OR (Orthopedic) OR (chiropractic) OR ("spinal manipulation") OR ("spinal
adjustment”) OR ("musculoskeletal therapy") OR ("musculoskeletal manipulations™)
OR ("manual therapy") OR ("physical therapy modalities™) OR ("relaxation therapy")
OR ("orthopedic procedures™) OR ("osteopathic medicine") OR ("drainage") OR ("dry
needling”) OR ("myofunctional therapy") OR (spine) OR (spinal) OR (back) OR
(osteopathic) OR (massage) OR (masseuse) OR ("passive jaw motion device") OR
("continuous passive motion") OR (mulligan))) OR (((ultrasound) OR
("transcutaneous electrical stimulation™) OR ("electrostimulation”) OR (“interferential
current") OR (biofeedback) OR (laser) OR (shortwave) OR ("electromagnetic fields")
OR (heat) OR (cold) OR (iontophoresis) OR (electrophoresis) OR
(photobiomodulation) OR (phototherapy) OR (electroacupuncture) OR ("burst
modulated alternating current”) OR ("russian current") OR ("microcurrents™) OR
("electrotherapy") OR (“interferential therapy")))) OR ((("physical therapy") OR
("Exercise therapy") OR ("exercise movement techniques"”) OR ("exercise") OR
("muscle stretching exercises") OR ("weight lifting") OR ("physical and rehabilitation
medicine") OR ("rehabilitation") OR (posture) OR ("relaxation training") OR (yoga)
OR (Pilates) OR ("resistance activity") OR ("weight training") OR ("resistance
training”) OR ("strength training”) OR ("muscle strengthening”) OR ("weightlifting")
OR ("progressive resistance") OR ("gravity resistive") OR ("isotonic contraction”) OR
("isometric contraction") OR ("eccentric") OR ("concentric contraction") OR ("training
program") OR ("training protocol”) OR (“training regime") OR ("training strategy") OR
("training therapy") OR ("training intervention") OR ("training progressive") OR
("training functional”) OR ("training home") OR (“training home-based") OR ("training
outpatient™)))) OR (((electroacupuncture) OR (acupressure) OR ("laser acupuncture™)
OR ("auricular acupuncture") OR ("acupuncture") OR ("medical acupuncture")))) OR
((("laser therapy™) OR ("low level laser therapy”) OR ("low intensity laser therapy"”)
OR ("low energy laser therapy") OR ("infrared laser") OR ("IR laser") OR ("diode
laser") OR ("soft laser")))) OR ((("transcutaneous electric nerve stimulation") OR
("pulsed radio frequency energy") OR ("diathermy")))) OR (((neurofeedback) OR
("brainwave biofeedback™) OR ("electromyography feedback") OR ("biofeedback™))))
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OR ((("cognitive behavioral therapy") OR ("cognitive therapy") OR ("acceptance and
commitment therapy") OR (mindfulness) OR ("behavior therapy"))))

e Cochrane Library (Cochrane Database of Systematic Reviews and
Cochrane CENTRAL Register of Controlled trials)
Numbers of Results: 14
Date searched: July 12, 2022

1. awake bruxism OR sleep bruxism OR bruxism

2. manipulation OR Orthopedic OR chiropractic OR spinal manipulation OR spinal
adjustment OR musculoskeletal therapy OR musculoskeletal manipulations OR
manual therapy OR physical therapy modalities OR relaxation therapy OR orthopedic
procedures OR osteopathic medicine OR drainage OR dry needling OR
myofunctional therapy OR spine OR spinal OR back OR osteopathic OR massage
OR masseuse OR passive jaw motion device OR continuous passive motion OR

mulligan

3. physical therapy OR Exercise therapy OR exercise movement techniques OR
exercise OR muscle stretching exercises OR weight lifting OR physical and
rehabilitation medicine OR rehabilitation OR posture OR relaxation training OR yoga
OR pilates OR resistance activity OR weight training OR resistance training OR
strength training OR muscle strengthening OR weightlifting OR progressive
resistance OR gravity resistive OR isotonic contraction OR isometric contraction OR
eccentric OR concentric contraction OR training program OR training protocol OR
training regime OR training strategy OR training therapy OR training intervention OR
training progressive OR training functional OR training home OR training home-
based OR training outpatient

4. ultrasound OR transcutaneous electrical stimulation OR electrostimulation OR
interferential current OR biofeedback OR laser OR shortwave OR electromagnetic
fields OR heat OR cold OR iontophoresis OR electrophoresis OR photo
biomodulation OR phototherapy OR electroacupuncture OR burst modulated
alternating current OR russian current OR microcurrents OR electrotherapy OR

inferential therapy
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5. electroacupuncture OR acupressure OR acupressure OR laser acupuncture OR

auricular acupuncture OR acupuncture OR medical acupuncture

6. laser therapy OR low level laser therapy OR low intensity laser therapy OR low

energy laser therapy OR infrared laser OR IR laser OR diode laser OR soft laser

7. transcutaneous electric nerve stimulation OR pulsed radio frequency energy OR
diathermy

8. exp clinical trial OR randomized.tw. OR placebo OR randomly.tw. OR groups.tw.

9. neurobiofeedback OR brainwave biofeedback OR electromyography feedback OR
biofeedback

10. cognitive behavioral therapy OR cognitive therapy OR acceptance and

commitment therapy OR mindfulness OR behaviour therapy
11. #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #9 OR #10
12. #11 AND #8

13. #1 AND #12

14. #1 AND #11

e Ovid MEDLINE(R) ALL

Number of results: 109

1. exp tooth diseases/ or exp bruxism/ or sleep bruxism/

2. awake bruxism.mp.

3.1or2

4. musculoskeletal manipulations/ or manipulation, chiropractic/ or manipulation,
osteopathic/ or therapy, soft tissue/

5. orthopedic.mp.

6. exp musculoskeletal manipulations/ or exp manipulation, orthopedic/ or exp

manipulation, osteopathic/ or manipulation, spinal/ or exp therapy, soft tissue/ or
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myofunctional therapy/

7. exp physical therapy modalities/ or exp dry needling/

8. manual therapy.mp.

9. exp Relaxation Therapy/

10. exp drainage/ or exp drainage, postural/ or exp manual lymphatic drainage/
11. exp spine/ or exp joints/

12. exp Back/

13. exp acupressure/ or exp massage/

14. exp Motion Therapy, Continuous Passive/

15. mulligan.mp.
16.4or50r6o0r70or8or9orl0orllorl2orl3orl4orilb

17. physical therapy modalities/ or exercise movement techniques/ or exercise
therapy/ or hydrotherapy/ or exp rehabilitation/

18. exp exercise/ or exp muscle stretching exercises/ or exp running/ or exp
swimming/ or exp walking/ or exp muscle strength/

19. exp weight lifting/ or exp relaxation/

20. (physical and rehabilitation medicine).mp. [mp=title, abstract, original title, name
of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary
concept word, rare disease supplementary concept word, unique identifier,
synonyms]

21. exp Posture/th [Therapy]

22. exp Yoga/th [Therapy]

23. pilates.mp.

24. resistance activity.mp.

25. weight training.mp.

26. exp endurance training/ or exp resistance training/

27. strength training.mp.

28. progressive resistance.mp.

29. gravity resistive.mp.

30. exp muscle contraction/ or exp isometric contraction/ or exp isotonic contraction/
31. eccentric contraction.mp.

32. concentric contraction.mp.

33. training program.mp.
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34. training protocol.mp.

35. training regime.mp.

36. training strategy.mp.

37. training therapy.mp.

38. training intervention.mp.

39 training progressive.mp.

40. training functional.mp

41 training home.mp.

42. training outpatient.mp.

43. 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or
31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42

44. ultrasound.mp.

45. exp electric stimulation therapy/ or exp transcutaneous electric nerve stimulation/
or exp laser therapy/ or exp phototherapy/

46. exp cryotherapy/ or exp electric stimulation therapy/ or exp electroacupuncture/
or exp pulsed radiofrequency treatment/

47. interferential current.mp.

48. exp short-wave therapy/ or exp ultrasonic therapy/

49. exp Electromagnetic Fields/st [Standards]

50. thermotherapy.mp.

51. exp iontophoresis/ or exp phonophoresis/

52. exp Electrophoresis/tu [Therapeutic Use]

53. photobiomodulation.mp.

54. burst-modulated alternating current.mp.

55. russian current.mp.

56. microcurrents.mp.

57. Electrotherapy.mp.

58. 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57
59. exp acupuncture therapy/ or exp acupuncture analgesia/ or exp acupuncture, ear/
or exp moxibustion/ or exp auriculotherapy/ or exp cupping therapy/

60. laser acupuncture.mp.

61. 59 or 60

62. exp laser therapy/ or exp low-level light therapy/

63. low energy laser therapy.mp.
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64. low intensity laser therapy.mp.

65. infrared laser.mp.

66. diode laser.mp.

67. soft laser.mp.

68. 62 or 63 or 64 or 65 or 66 or 67

69. exp Diathermy/tu, th [Therapeutic Use, Therapy]

70. exp biofeedback, psychology/ or exp neurofeedback/
71. brainwave biofeedback.mp.

72. electromyography biofeedback.mp.

73.70 0or 71 or 72 11388 Advanced More

74. exp cognitive behavioral therapy/ or exp "acceptance and commitment therapy"/
or exp mindfulness/

75.16 or 43 or 58 or 61 or 68 or 69 or 73 or 74

76.3 and 75

77. exp clinical trial/ or exp controlled clinical trial/

78. exp randomized controlled trial/

79. randomly.mp.

80. 77 or78o0r79

81. 76 and 80

e Embase

Number of results: 88

1. (bruxism 'sleep bruxism' 'awake bruxism' manipulation orthopedic chiropractic
'spinal manipulation' 'spinal adjustment’ 'musculoskeletal therapy' 'musculoskeletal
manipulations' 'manual therapy' 'physical therapy modalities' 'relaxation therapy’
‘orthopedic procedures' ‘osteopathic medicine' 'drainage’ 'dry needling' 'myofunctional
therapy' spine spinal back osteopathic massage masseuse 'passive jaw motion
device' 'continuous passive motion' mulligan ultrasound 'transcutaneous electrical
stimulation’ 'electrostimulation’ ‘interferential current' biofeedback laser shortwave
‘electromagnetic fields' heat cold iontophoresis electrophoresis photobiomodulation

phototherapy 'burst modulated alternating current' 'russian current' 'microcurrents'
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‘electrotherapy’ 'interferential therapy' ‘physical therapy' ‘exercise therapy' 'exercise
movement techniques' 'exercise’ 'muscle stretching exercises' 'weight lifting' ‘physical
and rehabilitation medicine' 'rehabilitation’ posture 'relaxation training' yoga pilates
'resistance activity' ‘weight training' ‘resistance training' 'strength training' ‘muscle
strengthening' ‘weightlifting' 'progressive resistance' 'gravity resistive' 'isotonic
contraction' 'isometric contraction' ‘eccentric' ‘concentric contraction' 'training
program'’ 'training protocol’ 'training regime’ 'training strategy' 'training therapy’
'training intervention' 'training progressive' 'training functional’ ‘training home' 'training
home-based' 'training outpatient' electroacupuncture acupressure 'laser acupuncture'
‘auricular acupuncture' ‘acupuncture’ 'medical acupuncture' 'laser therapy' 'low level
laser therapy' 'low intensity laser therapy' 'low energy laser therapy' 'infrared laser' 'ir
laser' 'diode laser' 'soft laser' 'transcutaneous electric nerve stimulation' '‘pulsed radio
frequency energy' 'diathermy' neurofeedback 'brainwave biofeedback'
‘electromyography feedback' 'biofeedback’ ‘cognitive behavioral therapy' ‘cognitive
therapy' 'acceptance and commitment therapy' mindfulness 'behavior therapy' ‘clinical

trial’ ‘clinical trial' 'randomized' ‘placebo’ 'placebo’ 'randomly' groups)
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Abstract: Excessive masticatory muscle activity is generally present in awake bruxism, which is
related to increased anxiety and stress. It has been hypothesized that biofeedback could potentially
manage awake bruxism, however, its effectiveness has not been empirically analyzed in a systematic
manner. Therefore, this systematic review was designed to determine the effectiveness of biofeedback
compared to other therapies in adults with awake bruxism. Extensive searches in five databases
looking for randomized controlled trials (RCTs) that included biofeedback to manage awake bruxism
were targeted. The risk of bias (RoB) assessment was conducted using the Cochrane RoB-2 tool.
Overall, four studies were included in this systematic review, all of which used the electromyographic

check for activity of the masticatory muscles during the day and night as the main endpoint. Auditory and
updates visual biofeedback could reduce the excessive level of masticatory muscle activity in a few days of
Citation: Vieira, M.d.A; intervention. The majority of the included studies had a high RoB and only one study had a low RoB.
Oliveira-Souza, A.15.d.; Hahn, G.; The standardization of the biofeedback protocols was also inconsistent, which makes it difficult to

Bahr, L.; Armijo-Olivo, 5.; Ferreira,
A Pd L Effectiveness of Biofeedback

in Individuals with Awake Bruxism

establish the ideal protocol for the use of biofeedback in awake bruxism. Thus, it is proposed that
future studies seek to reduce methodological risks and obtain more robust samples.

Compared to Other Types of . . ) )
. . Keywords: awake bruxism; biofeedback; pain; anxiety; stress; oral health
Treatment: A Systematic Review. Int -
. Environ. Res. Public Health 2023, 20,
1558, https://doi.org/10.3390/
fjerph20021558

1. Introduction

Acade Editor: Paul B. Tchounwor . . . " N P
cademie BAon TR, Thounwed According to the International Consensus on the Evaluation of Bruxism [1], bruxism is

Received: 14 November 2022 defined as masticatory muscle activity, biting and /or grinding of the teeth at different times

Revised: 4 January 2023 of the day, such as during sleep (sleep bruxism) and while awake (awake bruxism) [2,3].

Accepted: 10 January 2023 Sleep bruxism is a rhythmic (phase) or non-rhythmic (tonic) muscular activity of the
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masseter and temporal muscles during sleep. On the other hand, awake bruxism is defined
as mepetitive or sustained contact of the teeth and/ or sustained stiffness of the masticatory
muscles with forced jaw movement, to the sides or forward, during the day [2]. Among
the various factors involved in the etiology of Bruxism, higher levels of somatization,
depression, anxiety and stress have been found as important factors in patients with awake
bruxism, particularly in women [4]. Commonly, psychological aspects such as stress,
anxiety, and depression are reported to be associated with brecism [5-7].

The prevalence of awake bruxism is inaccurate and underestimated, as there is a
lack of information as to the frequency of these events and how long they have been
ocourring [8]. Even so, through previous epidemiological studies, it is estimated that the
prevalence rates are higher in adults and can vary from 10% to 13% for sleep bruecism and

22% to 31% for awake brudsm [¥]. It is estimated that 85% to 90% of the population have
reported episodes of bruxism during their lifetime [10]. During the COVIT-19 pandemic,
several studies investigated the correlation of psychosomatic symptoms with the presence
of episodes of teeth clenching. In a population of 370 college students, 30.5% {n = 113)
reported being “very stressed” during the pandemic, with low or very low sleep quality
{44.3% (n = 164)), and 113 students reported clenching their teeth during the day, associated
with headache [11].

Individuals with awake bruxism also commonly experience pain and decreased pain
threshold in the masticatory and cervical muscles, headache, limitation of mandibular range
of motion, sleep disorders, and general impairment of the oral health-related quality of
life [12-14]. As numerous consequences are related to bruxism, different types of interven-
tons have been adopted to minimize their effects, such as the use of botulinum toxin [15],
ooclusal splings [16], therapeutic exercises, acupuncture, electrotherapy, massage [10],
and biofeedback therapy, among others [17,18]. Biofeedback therapy is a ®echnology that
has been used as a cognitive-behavioral approach to acting on the regulation of excessive
muscle activity in subjects with sleep bruxism. By using visual and /or auditory biofeed-
back, individuals can readapt their muscles” behavior, reducing excessive masticatory
muscle activity [2,15,19]. Biofeedback therapy has been shown to benefit patients with
bruxism to relieve symptoms, preventing oral complications (ie., destruction of teeth and
restorations) [20], induce changes in quality of life, decrease levels of anxdety and stress [21],
reduce muscle activity, and reduce pain for a prolonged period of time [17,22-24]

Despite the positive effects of biofeedback treatment in patients with orofacial symp-
toms, this intervention modality has not been equally explored in both types of brnuxism (Le.,
sleep and awake bruxism). Although three previous reviews have been published locking
at the effect of biofeedback on bruxism, they presented some methodological problems.
Two reviews [17,23] included only sleep bruxism as the main focus, which is an important
flaw of these reviews. The only review that has searched for therapies for patients with
awake bruxism has not investigated the effects of biofeedback therapy, but rather therapies
in a general way such as electrotherapeutic, cognitive-behavioral therapy, therapeutic exer-
cises, acupuncture, postural awareness, muscular relaxation, and massage [9]. In addition,
two reviews only included the English language [4,23], and the search was conducted
in only two databases (Mational Library of Medicine’s Medline and Socopus). These are
important weaknesses of these reviews that need to be addressed as systematic reviews
need to be comprehensive, including several languages, be up to date, and follow a strict
methodology to avoid selection biases [23]. In addition, the main treatment focus in these
reviews was physiotherapy interventions [¥], and biofeedback treatment was not explored
exhaustively. Thus, it was not possible to isclate the effects of biofeedback in the treatment
of people with awake bruxism. Therefore, the effects of biofeedback therapy should be
looked at for awake brucism, specifically to guide clinicians and researchers in the use of
this &echnique for this group of patients, which is growing rapidly.

Based on the above information, it was clear for our team that a new systematic review
was necessary to addmess these weaknesses and to fill in this gap in the literature to provide
clearer information about the effectiveness of biofeedback for awake bruxism [20,25].
Therefore, the aim of the present systematic review was to compile and synthesize the
information about the effectiveness of biofeedback in the management of awake bruxism
in the adult population, compared to other types of treatment.
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2. Materials and Methods
2.1. Protocol and Registration

The protocol for this systematic review was registered in the international prospective
register of systematic reviews, PROSPERO (https: / fwwwoord vork.ac.uk/ PROSPERO/,
accessed on 30 Movember 2022), register number: CRD42021277084.

The question of interest for this review is: “what is the effectiveness of biofeedback on
masticatory muscle activity in adults with awake bruxism when compared to other types
of treatment?” We used the PICOS framework to organize our review:

P =“adults with awake bruxism”, | = “biofeedback”, C = “any other type of interven-
tion”, O = “masticatory muscle activity”, and S = “RCT studies”.

2.2. Search Strategy

This systematic review was part of a larger project looking at physical therapy
strategies to manage bruxism, and biofeedback was included as one of these strategies.
The searches were conducted by a team (MAV, LB, GH, AISOS) on 1 October 2021 and
updated on 12 July 2022, in the following five databases: EBSCO/CINAHL, Embase,
PubMed/Medline, Cochrane library (Wiley Interface), Web of Science (Indexes = SCI-
EXPANDED, S5CI, A&HCI, ESCI). The searches included all possible terms and referents
to bruxism based on the new nomenclature suggested by Lobbezoo, et al. in 2018 [1].
The final version included an extensive list of keywords about bruxism, biofeedback, and
other physiotherapy modalities. The search was limited to controlled and randomized
clinical trials including humans, and no time or language restrictions were applied. Manual
searches were conducted by reviewing the reference list of articles included in this review.
In order to identify new studies, a Scopus screen was performed. The whole search strategy
is described in Supplementary Materials.

2.3. Eligibility Criteria
2.3.1. Inclusion Criteria

This systematic review included Controlled Clinical Trial (CCT) and Randomized
Controlled Trials (RCT) studies involving adults (18-60 years) of both sexes with awake
bruxism, diagnosed through physical and/or clinical evaluation performed by a dentist or a
specialized health practitioner. If the study included sleep bruxism and the effects of awake
bruxism could be isolated, the study was included. In addition, studies should investigate
the effectiveness of biofeedback using auditory and/or visual signals compared to any
type of conservative and non-conservative therapy, such as dental treatments (e.g., oral
rehabilitation), physiotherapy (any modality), manual therapy, exercise therapy, placebo,
occlusal splint, psychological intervention, pharmacotherapy, cognitive behavioral therapy,
control group, among others.

Masticatory muscle activity and bruxism events (phasic and/ or tonic events) were
considered the primary outcomes of this review. Both can be measured by EMG (in micro-
volts), preferably during the daytime. EMG is a technology for evaluating or monitoring
neuromuscular behavior. The signal is captured from the electrical potentials that the
muscles emit during an activity [26].

The secondary outcomes were considered to be pain intensity (e.g., Visual Analog
Scale, Numerical Rating Scale, among others); quality of life (e.g., Short Form 36 health
survey, Oral Health Impact Profile 14, among others); mandibular function (e.g., Jaw
Functional Limitation Scale, Mandibular Functional Impairment Questionnaire, among
others); mandibular range of motion (e.g., measured with a ruler, caliper, others); and
psychologic aspects (e.g., Hospital Anxiety Depression Scale, Beck Depression Inventory,
among others).

2.3.2. Exclusion Criteria

Studies that included children (<18 years) or elderly (>60) patients, or patients with
other diseases such as Neurological, rheumatic, vascular, metabolic disease; cancer; neu-
ropathic pain conditions; gastroesophageal reflux exclusively, diagnosis of sleep bruxism
exclusively; use of biofeedback in people with exclusively other orofacial diagnoses (i.e.,
TMD, orofacial pain, headache) but in absence of awake bruxism, and previous surgery
in the orofacial region were excluded. If the biofeedback treatment was combined with
other therapies, but its effect could not be isolated, the study was excluded. Clinical trial
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protocols, cross-sectional studies, case-controlled, case studies, prospective studies, reviews
(narrative of systematic), qualitative studies, commentaries, and letters to the editor were
also excluded. However, potential references were screened for inclusion.

2.4. Study Selection

The research results were compiled into an ENDNOTE database and then imported
into Covidence (www.covidence. org, accessed on 30 November 2022), w hich is the platform
used for screening studies. The PRISMA flowchart [27] was used to organize all of the
studies that were duplicated, and these were selected and removed. Two independent
reviewers screened the titles and abstracts in the first step, and then full texts, taking
into consideration the previously established inclusion and exclusion criteria. If conflicts
occurred during the selection process, a consensus meeting was held with a third reviewer.
The third reviewer (senior author of this review-5A0 or APL) was an arbitrator to reach
a consensus when needed.

2.5. Data Extraction

The data extraction form was created in a Microsoft Excel spreadsheet (Microsoft
Corporation 2007). Independent reviewers extracted each study’s information (MAV, GH,
LB). A second reviewer (AISOS5) checked the data for consistency and completeness. The
data extracted included information about objectives, study design, recruitment, allocation
of participants, diagnostic criteria for awake bruxism, and details of the comparison groups
and outcomes, as well as descriptions and details of biofeedback therapy (type of feedback,
duration, frequency of intervention, and follow-up of participants), the number of partici-
pants in each phase (losses and withdrawals), and the main and secondary outcomes with
tools used for evaluation. When applicable, the quantitative results were reported as mean
and SD, median, and interval interquartile, confidence interval (CI), based on the pre-and
post-treatment results between groups. Conclusions related to the outcomes of each study
were also extracted.

2.6. Quality Assessment

The revised Cochrane risk-of-bias tool for randomized trials (RoB 2) was used to assess
the risk of bias (RoB) in the randomized trials [28]. RoB 2 is structured into a fixed set of
domains of bias, where each domain is a series of questions (‘signaling questions’) that
aim to obtain information on the risks of bias in each study. Judgment can be ‘Low’, ‘Some
concerns (Unclear)” or ‘High' risk of bias, described as: High risk of bias: if the study has a
high RoB in at least one domain; Unclear risk of bias: if the study is unclear in at least one
domain, and Low risk of bias: if the study has a low risk of bias in all domains. In cases
of disagreement, the reviewers resolved by consensus (MAV, GH, LB). If no agreement
was achieved, an independent third reviewer (AISOS) was invited to resolve and make the
final decision.

2.7. Quality of Evidence

The level of certainty of the evidence was assessed through the GRADE (Grading of
Recommendations, Assessment, Development, and Evaluation) system [29]. This grading
system classifies the results in a level of evidence as high, moderate, low, and very low evi-

dence considering five domains: study limitation, inconsistency, imprecision, indirectness,
and publication bias [30].

2.8. Synthesis of Results

The synthesis of the data was in a narrative form. The information from the studies
included in this review was organized in tables, with a summary of the results. The presenta-
tion of the data was based on the outcomes and comparisons between the groups of interest.
The details about the population characteristics (gender, age, diagnosis), the comparison
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groups (biofeedback vs. other interventions), and the results of the outcomes analyzed by
the studies (muscle activity, pain) can be found in the descriptive tables.

Statistical analysis was performed using the software Review Manager (RevMan)
version 5.3. The biofeedback group was compared with the control group, which did not
receive treatment; the outcomes were tonic and phasic muscle activity during the day and
night. The standardized mean difference (SMD) was used to analyze the continuous vari-
ables with a 95% confidence interval (CI). The heterogeneity was calculated by I2, classified
as 0% to 40%: may not be important; 40% to 60%: may represent moderate heterogeneity;
60% to 90%: may represent substantial heterogeneity; 90% to 100%: considerable hetero-
geneity as stated in the Cochrane handbook [31]. The results of the risk of bias (RoB2) and
the level of evidence quality of the studies (GRADE) are represented descriptively and
condensed in tables for better analysis.

3. Results
3.1. Study Selection

As presented in the PRISMA figure, initially 4059 studies were identified in the
databases; of these, 2395 studies were duplicates. Based on the titles and abstracts, 86 stud-
ies were included in the full-text review. Eighty-two studies were excluded for different
reasons: twenty-one (25%) did not include individuals with bruxism; nineteen (23%} did
not use biofeedback as treatment; eleven (13%) were not clinical trials; eleven (13%) in-
cluded individuals with only sleep bruxism; eight (9%) were abstracts; and twelve (14%
studies were clinical trial protocols (Figure 1). The list of excluded studies and reasons is
available upon request from the authors. Thus, in total, four studies were included in this
systematic review.

Identification of studies via databases and registers ] [

Identification of studies via other methods

Records identified from:
Databases {n = 405%)
OVID Medline in =1051)
Embase (n=41¢)

PubMed (n=752)
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(n=X335)
Duplicate records  removed

by Endinate (n =2319]
Duplicate records  removed
by Covidenee (n=76)

Fecords identified from:
Wisbsites (n =)
Organizations [n =0}
Citation searching (n =0}

—

Cimahl (n=53}
‘ Records excladed
Records sereened - Title and abstract (i - 1578)
{n = 16641

)

Reports sought for retrieval
{n=86)

Reports sought for retrieval
(=)

Reports not retrieved
(n=0)

!

Reparts not retrieved

!

Reports assessed for eligibility
(n=88)

i =0

Reports assessed for eligibility
(=t

Reports excluded (n=0)

Reports excluded:

v

Studies inchaded in review
n=4)

Reparts of included studies
n=4)

No bruxism {n=21); no biofeedback (n=19); other

bype of shudies [m=11); only sleep bruxsm (n=11});

only abstract (n=B}; clinical trials protocols (n=12)
Total (n=62)

Figure 1. PRISMA Flowdiagram.

3.2. Studies Characteristics

The characteristics of the four included studies are shown in Table 1. A total of
69 adults of both sexes, diagnosed with awake bruxism [32,33] and with sleep bruxism

were analyzed by this review [24,34]. Three studies (75%) compared biofeedback with
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the control groups (no intervention) [16,17,26] and one [34] compared biofeedback versus
a Myomonitor-training (TENS) group (25%). The outcome evaluated by these studies
was masticatory muscle activity with EMG. All of the biofeedback therapies used in the
included studies were portable EMGs: three (75%) with auditory feedback [24,32,33] and
one (25%) with visual feedback [34]. The parameters of the signals captured from the
anterior temporalis and masseter muscles were in microvolts. The description of the
intervention groups with biofeedback is presented in Table 1.
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The main outcome evaluated by the studies was the EMG activity of the masticatory
muscles during the day and night, also presenting information on the type of muscle
contraction: phasic or tonic activity. The phasic contraction was considered when the EMG
activities exceeded 10% MVC (maximal veluntary contraction) for 1 s and tonic when
there were sustained elevations of muscular activity for more than 2 s. Both outcomes
were measured in microvolts for 20 min to 5 h of intervention. The description of the post-
intervention results is presented below, comparing biofeedback versus comparison groups.



3.3. Risk of Bias

The RoB of the included studies was variable; two of them presented a high RoB [32,33],
one presented unclear RoB [34], and one study presented a low RoB [24]. Based on
the domains, in Domain 1 (randomizing process), two (50%) studies presented a high
RoB [32,33], and two (50%) had some concerns [24,34]. Regarding the deviations from the
intended intervention’s domain, all of the studies (100%) had some concerns in this domain
(Figure 2) [32,33].
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Figure 2. Risk of bias—Rob2. (A) The risk of bias by domain is presented in five domains (columns)
and specified by studies (lines). (B) Risk of bias is presented for all studies combined as percentage
based on the frequency of low, unclear, and high risk of bias. (The intention-to-treat approach was
used as the basis for this analysis) [24,32-34].

3.4. Effectiveness of the Biofeedback Treatment
3.4.1. Electromyography Activity of the Masticatory Muscles
Auditory Biofeedback vs. Control Group (Non-Intervention)

Three (75%) studies [24,32,33] compared the effectiveness of biofeedback to the control
group with no intervention. The results showed that there was a significant difference
between groups on daytime tonic events (SMD = —1.31 [95%CI —2.10, —0.51], p = 0.001).
Regarding daytime phasic events (under the 10%MVC threshold for 1s), a significant differ-
ence was also found between auditory biofeedback vs. the control group (SMD = —1.92
[95%CI —2.80, —1.03], p < 0.0001) (Figure 3). Both outcomes presented a very low level of
evidence based on the GRADE, with low heterogeneity in the tonic and phasic daytime
events (12 = 0%).

When comparing auditory feedback versus a control group, a significant and positive
effect favoring the auditory biofeedback group on night time tonic events was found
(SMD = —1.39 [95%CI: —2.72, —0.06] p = 0.04). However, only one study [32] investigated
that outcome (night time tonic event); thus, the meta-analyses could not be performed.
Similar results were obtained for night time phasic events, also favoring the biofeedback
group (SMD = —1.66 [95%Cl: —2.56, —0.77]; p = 0.0003), with a low heterogeneity (12 = 0%)
(Figure 3). This result had a very low level of evidence based on the GRADE for both
outcomes (Table 2).

Visual Biofeedback vs. Myomonitor (TENS)

Only one (25%) study [34] compared visual biofeedback to transcutaneous electrical
neuromuscular stimulation (TENS). The results were favorable for the biofeedback group
in reducing the EMG activity of the left masseter (SMD = —1.24 [95%CL: —2.21, —0.26];
p = 0.01), right temporalis (SMD = —1.06 [95%Cl: —2.01, —0.11]; p = 0.03), and left tempo-
ralis (SMD = —1.16 [95%CI: —2.12, —0.19]; p = 0.02) muscles, while there was no difference
between groups in relation to the right masseter muscle (SMD = —0.55 [95%CI: —1.45, 0.34],
p=0.23) (Figure 4). This result had a low level of evidence based on the GRADE (Table 3).
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Table 2. GRADE “Bicfeedback compared to control intervention for Aw ake Bruxism”.
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Figure 3. Day and night times phasic and tonic events of bruxism activity: Biofeedback training vs.
control groups evaluated through EMG activity [24,32,33].
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Figure 4. EMG activity per muscle: Visual feedback vs. Myomonitor (TENS) evaluated through EMG
activity [34].
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3.4.2. Myofascial Pain Intensity

Although the study by Watanabe et al. 2011 [33] proposed to investigate the intensity
of pain with the numerical rating scale (NRS) in individuals with mild to moderate pain, the
results related to pain intensity were not reported after the end of the intervention. Thus,
no data in the previous literature were provided related to the pain intensity outcome.

3.4.3. Other Outcomes

Although other outcomes were considered for this review, none of the included studies
investigated the quality of life, mandibular function, range of motion, or psychological aspects.

3.5. Quality of Evidence

The qualitative evidence of all of the studies was performed using the GRADE and is
presented in Tables 2 and 3. The quality of the evidence of the studies” outcomes ranges
between very low (i.e., daytime, and nighttime muscle activity) and ‘low’ (i.e., right, and left
masseters and temporalis). The tonic and phasic events (daytime and nighttime) present a
serious RoB due to the high risk of bias present in the RoB-2 domains. The inconsistency
of outcomes was serious for the nighttime tonic activity outcome and very serious for the
other outcomes [31]. While the indirectness was not serious, the imprecision was serious in
all of the studies because the number of participants was small (n < 300).

4. Discussion
4.1. General Results

The main finding of this systematic review is that there was a reduction in the tonic
and phasic events of the masticatory muscles during the day and the night in subjects
with awake bruxism treated with auditory biofeedback (BF-A), when applied for two
consecutive days for one week. In addition, visual biofeedback (BF-V) reduced the EMG
activity in the left masseter and both temporalis muscles in individuals treated once a week
for three weeks with 20 min sessions, when compared to TENS treatment.



4.2. Effectiveness of Biofeedback

The presence of phasic activity of the masticatory muscles affects at least 16.8% of
individuals with awake bruxism, and high tonic activity can also be found in this population
(32.3%) [35]. The repetitive and/ or sustained activity of the masticatory muscles can result
in tooth wear and softening pain [36], as well as increased muscle tension [37]. Therefore,
the reduction in these events by biofeedback would potentially reduce and prevent injuries
caused by repetitive tooth clenching, such as in awake and sleep bruxism.

The effectiveness of biofeedback is supposedly related to a relationship between tooth
clenching and the activation of the prefrontal areas of the brain [38,39], which are the
areas responsible for regulating the motor activity of the trigeminal nerve, particularly
in situations when an emotional response is required. Therefore, when faced with an
event that triggers stress (emotional) reactions, chewing activities (i.e., clenching) become a
pleasurable activity in response to the lower level of serotonin and high level of stress [40,41].
Thus, when biofeedback therapy has a positive effect on reducing masticatory activity, it is
supposed that, in consequence, biofeedback promaotes the relaxation of tense masticatory
muscles through awareness of the habit of clenching teeth and the reduction in stress
(emotional) level, which can directly affect the symptoms of bruxism, which are closely
related to stress levels [42].

Although biofeedback has a positive effect on reducing symptoms in patients with
bruxism, there is no consensus concerning which is the best biofeedback protocol to use,
particularly in regard to how much time is needed to generate a change in the activity of
the affected muscles and to decrease bruxism symptoms [43]. The literature showed that
only two days of therapy using auditory biofeedback were effective enough to decrease the
tonic and phasic muscle activity of these patients when compared to no treatment [24,32,33].

However, when the visual biofeedback was applied just once a week, no reduction in the
EMG activity levels of the masticatory muscles was found in this systematic review [34].

In addition, when biofeedback is used for a longer/prolonged period of time, which
is considered more than four weeks of treatment, it can generate a “habituation” of the
received signal, which means that muscles become used to the stimulus and no more
activation could be seen [44,45]. That is, there is habituation with the received sigrlal
(auditory or visual) and the decrease in muscle activity remains unchanged because the
individual has adapted to the feedback used in the treatment. At this point, if more training
is needed to promote further muscle relaxation, it will probably be necessary to change the
signal type or the therapy provided. Although the results from this SR could not strongly
conclude the effectiveness of biofeedback for awake bruxism due to the small number of
studies included, it is important to highlight that the number or frequency of biofeedback
sessions could be a factor that potentially affected the results of this therapy.

4.3. Previous Reviews

Previous reviews have provided different results regarding the effectiveness of biofeed-
back for sleep bruxism and none of them included individuals with awake bruxism. There-
fore, to the best of our knowledge, this is the first review that summarizes this evidence.
A previous review looking at sleep bruxism [17] concluded that contingent electrical stim-
ulation (CES) biofeedback can reduce muscle activity in sleep bruxism in the short term
(immediately after the end of the treatment). While Wang et al. [18] showed that CES has no
effect on sleep bruxism, the other two reviews reported that biofeedback can be an option
for the management of sleep bruxism [9,23]. However, all of those reviews did not fully
support the effectiveness of biofeedback due to the low number of studies included and
the low quality of the evidence. Therefore, in this review, it is suggested that better clinical
trials with larger sample sizes and long-term follow-up are conducted.
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4.4. Quality of Evidence and Risk of Bias

In general, the quality of the analyzed studies was poor. Only one study [24] had
a low risk of bias overall. While locking at the domains individually from the RoB tool,
itis noticed that several methodological flaws were evident. For example, in the majority
of the studies, there was uncertainty about the blinding of subjects or assessors. As the
outcome of the analyzed studies was EMG activity, the lack of blinding of the assessors
may be associated with detection biases and could thus have a negative impact on the
study results.

In addition, most of the studies did not include appropriate randomization and
allocation concealment procedures, even among those that presented good randomization,
the intent-to-treat (ITT) analysis was not followed. All of these methodological flaws can
result in bias in the results. It has been presented by the literature that when no ITT analyses
were used and, consequently, the randomization benefits are not maintained in the study,
the results from a clinical trial could be overestimated [46,47]. This implies that the results
presented by this review may be overestimated because of the biases presented by the
included studies.

4.5. Considerations for Research and Clinical Practice

Based on the results from this systematic review, physical therapists and other health
professionals who work in the orofacial area could better understand the role of biofeedback
in the management of awake bruxism in the short term. As it is anticipated that cases of
clenching during the day will increase due to the current stressful lifestyle of the population,
interventions that act directly on this complaint are needed. In addition, we must take
into consideration other factors that are related to awake bruxism, such as stress and/ or
anxiety levels, chronicity, and the interest of the individual in participating in the treatment.
Therefore, we recommend that professionals evaluate these outcomes and consider the
patient’s needs.

The included studies only considered masticatory muscle activity as an outcome,
measured with EMG. Although this is one of the most important clinical signs in the
detection of awake bruxism, individuals with awake bruxism can also report other clinical
manifestations, such as masticatory and cervical muscle pain, headaches, increased stress
levels, anxiety, and poor oral health quality. These clinical outcomes were not explored by
the analyzed studies; therefore, future research should investigate them specifically.

Considering that methodological flaws may interfere with the results of a study, as well
as when summarizing the results in a review, this current systematic review suggests that
future studies should try to minimize biases when designing and conducting studies in
this area such as performing appropriate randomization and allocation concealment and
attempting to blind outcome assessors, when possible, specifically when outcomes are
assessor-performed/-dependent. In addition, based on the literature analyzed, no clear
protocol for treatment has emerged; thus, the question remains about the appropriate
protocol for the treatment of awake bruxism with biofeedback.

Furthermore, no other review has attempted to explain the effectiveness of biofeedback
in individuals with awake bruxism. Thus, this review was extremely necessary to clarify
the studies that have been conducted on this topic to date.

4.6. Strength and Limitations

This systematic review sought to include all terms related to awake bruxism to ensure
that all possible studies related to the topic were included in the search. The reviewers’
collaboration was also essential to maintain methodological rigor. The limited number of
studies included in this review was due to the fact that there are not enough studies in the
literature that focused on awake bruxism. The limited number of studies included and their
heterogeneity made it difficult to compile their results and provide a better meta-analysis.
Moreover, three of the four included studies are from the same department, which could
represent a high risk of bias for the results of this systematic review as systematic errors
could be magnified.
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5. Conclusions

Biofeedback seems to have the potential to reduce the level of masticatory muscle
activity in individuals with awake bruxism at short-term follow-up. However, the small
number of studies published on this topic, and the low level of evidence from the studies,
added to the high risk of bias presented by them, do not fully support the effectiveness of
biofeedback for awake bruxism. It is therefore recommended that clinical trials have larger
sample sizes and be conducted with high methodological standards to avoid important
bias associated with inappropriate randomization, blinding, and deviations from intended
interventions, as found in this review. Furthermore, it is recommended that, in addition
to using muscle activity as the main outcome, other clinically relevant outcomes such as
pain, quality of life, and disability, among others, are used not only in short-term but also
at long-term follow-up for this group of patients.
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Eficicia do biofeedback em adultos com bruxismo desperto: uma revisio sistemédtica

To enable PROSPERO 1o focus on COVID-19 submissions, this registration recond has undergone basic automated
checks for eligibility and is published exactly as submitied. PROSPERO has never provided peer review, and usual
checking by the PROSPERO team does not endorse content. Therefore, automatically published records should be
treated as any other PROSPERO registration. Further detail is provided here.

Citation

Maryllian Vieira, Ana Paula de Lima Ferreira, Eficdcia do biofeedback em adultos com bruxismo desperto: uma revisdo
sistemndtica. PROSPERO 2021 CRD42021227084 Available from:
hitpes:fwww.crd. york.ac. uk/prospero/display_record. php?ID=CRD42021227084

Review question

Iz biofeedback effective on muscular activity and frequency of biting in adult individuals with awake bruxism compared
to ocelusal splint, botulinum toxin, therapeutic exercises or placebo therapy on pain, guality of life and mandibular
function in adults with awake bruxism?

Searches

Based on the elements of the PICOs, this systematic review is part of a larger review, where English key words regarding
awake bruxism and biofeedback have been included. No language or date restrictions were applied to the search. The
searches took place between Novemnber 18 and 24, 2020, in the following databases: CINAHL (EBSCO), Cochrane
Central Register of Controlled Trials (CENTRAL), EMBASE, OVID (MEDLINE), PubMed and Web of Science.

Types of study to be included
Controlled and randomized clinical trials

Condition or domain being studied

Bruxism is characterized by a masticatory muscle activity, biting and/or grinding of teeth at different tmes of the day:
during sleep (sleep bruxism) and while awake (awake bruxism) (LOBBEZOO, 2013). [1. 31] The prevalence of awake
bruxism is inaccurate and underestimated, as there 15 a lack of information as o the frequency of these events and how
lomg they have been occurring. [32] Even so, through previous epidemiological studies, it is estimated that the prevalence
rates among adults can vary from 10% o 13% for sleeping bruxism and 22% o 31% for waking bruxism.[30]

The most commonly uwsed diagnostic methods are self-reporting, clinical and imaging examination, electromyography
and polysomnography. [33] The diagnosis of awake bruxism comes from self-reporting and questionnaires that
investigate paraflunctions, according Lo criteria already established for specific evaluation of this behavior. [34]
Participants/population

Adults of both sexes with awake bruxism

Intervention(s), exposure(s)

biofeedback (auditory, visual or tactile)
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Comparator(s)/control

Oeclusal split, botulinum toxin, therapeutic exercises, wait list, placebo therapy among other

Context
Inclusion Criteria:

F: It will be included in this systematic review adults (18 — 60 years) of bath sexes with awake bruxism, diagnosed
through physical andfor clinical evaluation.

I: Neuromuscular biofesdback using auditory, visual andfor tactile signals

C: Any type of conservative and non-conservative therapy: Dental treatments (e.g. oral rehabilitation), Physiotherapy,
Manual Therapy, Exercise therapy, Placebo, Ocelusal splint. Psychological intervention, Pharmacotherapy, Cognitive
behavioral therapy, Control group and others,

0: Muscular activity, requency of biting, pain, quality of life, function and others.

8: Clinical trial or randomized clinical trials

Exclusion eriteria:

F: Children (= 18 years) or elderly (> 60) with:

- Neurological, rheumatic, vascular, metabolic disease; cancer; neuropathic pain conditions; gastroesophageal reflus.
- Diagnosis of sleeping bruxism; association with other orofacial disgnoses (TMD, orofacial pain, headache).

- Previous orofacial surgery.

L If the biofeedback was combined with other therapies, but its effect could not be isolated, the study will be excluded.

CIF there 15 no comparison group

O NiA

5: Cross-sectional studies, case-controlled, case studies, prospective studies, Review (narmative of systematic), qualitative
studies, commentaries, letters o the editor

Main outcome(s)

The primary ouwtcomes will be muscular activity, assessed by electromyography and frequency of biting, measured by the
average between the first and last analysis of muscle activity

Measures of effect

number needed o treat.

Additional outcome(s)

The secondaries outcomes will be pain (e.g.. VAS), quality of life (e.g., quality of life related 1o oral health), mandibular
function (e.g., MFIQ) or JFLS-8), range of motion (rule or caliper), psychological aspects (anxiety and depression). The
toals used must be validated.

Measures of effect
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number needed to treat.

Data extraction (selection and coding)

A bank will be created in a Microsoft Excel spreadsheet (Microsoft corporation 2007) containing the data extracted from
each study by an independent reviewer. The data extracted that will be included: article information {e.g. year of
publication, country, language); study objectives, study design, recruitment and allocation of participants, inclusion and
exclusion criteria, diagnostic criteria for awake bruxism, details of the comparison groups: the description about
biofesdback (tvpe of feedback, duration and frequency of intervention, follow-up of participants); number of
participants in each phase (losses and withdrawals); main and secondaries outcomes with tools used for evaluation; results
(effect size between groups or any statistical test used); and conclusion of the study. If quantitative data are reported, will
be extract: means (or median), 95% confidence intervals and standard deviations (or interquartile range) of all reported
outcomes. If the outcomes are dichotomous, will be collect: number of @vents for each group (treatment and control
groups), risk ratios or odds ratios and the confidence intervals (95%). When the outcomes are continuous, effect sizes
will be showed as: means differences or standardized mean differences. Data will be extracted about baseline, end of the
treatment, and follow-ups,

Risk of bias (quality) assessment
To assess the methodological quality of randomized clinical trials, the Cochrane Risk of Bias Tool [36] will be used o
assess the risk of bias (Low’, High' or Unclear”) in the following domains:

+ Randomization sequence - corresponds to the method used o generate the allocation seguence of participants, which
must be random;

* Allocation Concealmentt - the method for allocating participants to study groups, which ideally the investigator should
not be able o interfere with where it will be allocated until the participant has entered the study;

+ Blinding of participants and researchers - corresponds 1o the patient and the study eam not knowing to which group it
was allocated;

+ Blinding of statistical analysis of results - corresponds to the outcome evaluators not knowing to which group the
participants were allocated;

+ Data on incomplete results - corresponds o loss of follow-up of study participants or missing for certain evaluated
endpoints;

+ Selective reporting of endpoints: corresponds o the possibility that the authors have evaluated multiple endpoints, but
reported only some of the more convenient endpoints;

* Other bias sources: other potential biases, not included in the domains described above.

Strategy for data synthesis

The data analvsis of this systematic review will follow the flow diagram for systematic review and meta-analysis
(PRISMA). [35] An imitial narrative summary of included studies, participant chamctenstics, diagnostic critena,
interventions, and outcome points will be made. The summarized quantitative data will be represented graphically.

If the studies are homogeneous and when possible, the results will be analyzed by means of a meta-analysis.

Heterogeneity between studies will be evaluated considering chnical differences (differences on participants, index test
and results), methodological differences (conception and risk of bias) and statistical characteristics (effect of the studies)
or through inconsistency indexes {T%). The level of significance was sel al 5% The sensitivity analvas will be conduct to
test the stability of the results.
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Analysis of subgroups or subsets

The groups will be divided by clinical characteristics, diagnosis of waking bruxism, type of biofeedback (auditory, visual,

tactile), parameter of interventions (time, repetitions), outcomes and quality of studies.

Contact details for further information

Maryllian Vieira

maryllianvieiraa@gmail.com

Organisational affiliation of the review

UFPE

Review team members and their organisational affiliations
Miss Maryllian Vieira. UFPE
Professor Ana Paula de Lima Ferreira. UFPE

Type and method of review
Systematic review

Anticipated or actual start date
20) September 2020

Anticipated completion date [1 change]
30 December 2022

Funding sources/sponsors

None

Conflicts of interest

Language
Inglés (there 15 not an English language summary)

Country

Brasil, Brazil
Stage of review [l change]

Review Completed published
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