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RESUMO 

O bruxismo do sono é uma atividade da musculatura mastigatória durante o sono. A apneia 
obstrutiva do sono é um distúrbio respiratório do sono caracterizado pela cessação completa ou 
parcial do fluxo de ar. Alguns estudos têm sugerido uma associação entre as duas condições, 
no entanto, ainda há inúmeras inconsistências na literatura sobre o tema. Assim, os objetivos 
desta tese foram: 1) Mapear e analisar criticamente a literatura, encontrar as lacunas de 
conhecimento e recomendar pesquisas futuras sobre bruxismo do sono e apneia obstrutiva em 
adultos e crianças; 2) Avaliar os padrões de ocorrência entre bruxismo do sono e apneia 
obstrutiva. Foram realizados dois estudos: uma revisão de escopo e um estudo observacional 
descritivo. Na revisão de escopo realizou-se uma busca em seis bases de dados, bem como 
literatura cinzenta, os estudos foram selecionados por dois revisores independentes e uma 
análise narrativa dos resultados foi conduzida. O estudo observacional descritivo foi realizado 
em pacientes com suspeita de apneia encaminhados para o exame de polissonografia. A amostra 
inicial foi constituída por 95 pacientes, no entanto 33 pacientes foram excluídos porque não 
apresentaram boa qualidade da polissonografia para análise do bruxismo do sono. Dois padrões 
temporais foram analisados na polissonografia dentro de uma janela de tempo de dois minutos: 
(T1) = intervalo entre o término dos eventos de apneia-hipopneia e o início do episódio de 
bruxismo, e (T2) = intervalo entre o término do episódio de bruxismo e o início dos eventos de 
apneia-hipopneia. Cinco padrões de ocorrência de bruxismo do sono e apneia também foram 
analisados em uma janela de tempo de 2 minutos, tendo como referência um episódio de 
bruxismo: (1) Episódio de bruxismo isolado (sem eventos de apneia antes ou depois); (2) 
Evento de apneia-hipopneia ocorrido antes do episódio de bruxismo; (3) Evento de apneia-
hipopneia ocorrido após o episódio de bruxismo; (4) Evento de apneia-hipopneia ocorridos 
antes e depois do episódio de bruxismo; e (5) Evento de apneia-hipopneia acontecendo 
concomitante ao episódio de bruxismo. A diferença de médias nos tempos de ocorrência de 
bruxismo e apneia obstrutiva foi verificada pelo teste t e a diferença entre os padrões de 
ocorrência das condições foi analisada pelo teste ANOVA de medidas repetidas. Foi adotado 
um nível de significância de 5%. A revisão de escopo não encontrou associação entre bruxismo 
e apneia em adultos. Em crianças essa associação parece estar presente, no entanto os estudos 
apresentaram variabilidade nos métodos de detecção das condições. No estudo observacional 
descritivo, dos 62 participantes, 61 (98,4%) apresentaram apneia obstrutiva. A prevalência de 
bruxismo do sono foi de 74,2% Não houve diferença estatística entre a ocorrência dos episódios 
de bruxismo do sono após (15,36 ± 12,52 segundos) ou antes dos eventos de apneia-hipopneia 
(13,92 ± 11,04), p=0,51. A maioria dos episódios ne bruxismo do sono aconteceram de forma 
isolada, ou seja, sem um evento de apneia prévio ou posterior. A revisão de escopo não 
encontrou associação entre bruxismo do sono e apneia obstrutiva em adultos. Em crianças essa 
associação parece estar presente, no entanto mais estudos são necessários. No estudo 
observacional, a prevalência de bruxismo do sono na população estudada foi alta. No entanto, 
não foi comprovado um padrão de ocorrência entre as duas condições.  A maioria dos episódios 
de bruxismo do sono (47,7%) aconteceram de forma isolada no período de observação. 
 

Palavras-chave: Bruxismo do sono; Apneia Obstrutiva do Sono; Revisão de Escopo; 
Associação; Prevalência. 
 
 
 
 

 



 

 

 

 

ABSTRACT 
 
Sleep bruxism is an activity of the masticatory muscles during sleep. Obstructive sleep apnea 
is a sleep-disordered breathing characterized by complete or partial cessation of airflow. Some 
studies have suggested an association between the two conditions, however, there are still 
numerous inconsistencies in the literature on the subject. Thus, the objectives of this thesis 
were: 1) To map and critically analyze the literature, find knowledge gaps and recommend 
future research on sleep bruxism and obstructive apnea in adults and children; 2) Evaluate the 
patterns of occurrence between sleep bruxism and obstructive apnea. Two studies were 
performed: a scoping review and a descriptive observational study. In the scoping review, a 
search was carried out in six databases, as well as gray literature, the studies were selected by 
two independent reviewers and a narrative analysis of the results was conducted. The 
descriptive observational study was carried out in patients with suspected apnea referred for 
polysomnography. The initial sample consisted of 95 patients, however 33 patients were 
excluded because they did not have good quality polysomnography for analysis of sleep 
bruxism. Two temporal patterns were analyzed on polysomnography within a two-minute time 
window: (T1) = interval between the end of the apnea-hypopnea events and the beginning of 
the bruxism episode, and (T2) = interval between the end of the episode of bruxism and the 
onset of apnea-hypopnea events. Five patterns of occurrence of sleep bruxism and apnea were 
also analyzed in a 2-minute time window, with reference to one bruxism episode: (1) Isolated 
bruxism episode (no apnea events before or after); (2) Apnea-hypopnea event occurred before 
the bruxism episode; (3) Apnea-hypopnea event occurring after the bruxism episode; (4) 
Apnea-hypopnea event occurring before and after the bruxism episode; and (5) Apnea-
hypopnea event occurring concomitantly with the bruxism episode. The difference in means in 
the times of occurrence of bruxism and obstructive apnea was verified by the t test and the 
difference between the patterns of occurrence of the conditions was analyzed by the ANOVA 
test of repeated measures. A significance level of 5% was adopted. The scoping review found 
no association between bruxism and apnea in adults. In children this association seems to be 
present, however the studies showed variability in the methods of detecting the conditions. In 
the descriptive observational study, of the 62 participants, 61 (98.4%) had obstructive apnea. 
The prevalence of sleep bruxism was 74.2% There was no statistical difference between the 
occurrence of sleep bruxism episodes after (15.36 ± 12.52 seconds) or before the apnea-
hypopnea events (13.92 ± 11 .04), p=0.51. Most episodes of sleep bruxism occurred in isolation, 
that is, without a previous or subsequent apnea event. The scoping review found no association 
between sleep bruxism and obstructive apnea in adults. In children this association seems to be 
present, however further studies are needed. In the observational study, the prevalence of sleep 
bruxism in the studied population was high. However, a pattern of occurrence between the two 
conditions has not been proven. Most episodes of sleep bruxism (47.7%) occurred in isolation 
during the observation period. 
 
 
 
Keywords: Sleep bruxism; Obstructive Sleep Apnea; Scoping Review; Association; 
Prevalence. 
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1 APRESENTAÇÃO 
 
 

Esta tese é composta por duas pesquisas desenvolvidas durante o Doutorado. A 

primeira trata-se de um artigo de revisão de escopo registrado na plataforma Open Science 

Framework (ANEXO A). O segundo artigo traz resultados parciais de um macroprojeto 

intitulado “Associação entre bruxismo do sono e apneia obstrutiva do sono”. O referido 

macroprojeto passou por avaliação pelo Comitê de Ética em Pesquisa com Seres Humanos 

(CEPSH) da Universidade Federal de Santa Catarina (UFSC) e foi aprovado sob parecer 

número 84783518.6.0000.0121 (ANEXO B). 

A tese é composta dos seguintes capítulos: (1) Apresentação da tese, (2) Introdução e 

revisão de literatura, (3) Objetivos (4) Artigo 1, (5) Artigo 2, (6) Considerações Finais, 

Apêndices (A – H) e Anexos (A – C). Os seguintes artigos são apresentados: 

• Artigo 1. Revisão de escopo, já publicada no Journal SLEEP.  

Referência: Pauletto P, Polmann H, Conti Réus J, Massignan C, de Souza BD, Gozal 

D, Lavigne G, Flores-Mir C, De Luca Canto G. Sleep bruxism and obstructive sleep 

apnea: association, causality or spurious finding? A scoping review. Sleep. 2022 Apr 

20 (ANEXO C). 

• Artigo 2. Estudo observacional descritivo, formatado nas normas do Journal SLEEP, 

para ser submetido após a defesa.  
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2 INTRODUÇÃO E REVISÃO DA LITERATURA 
 
 

O bruxismo do sono (BS), de acordo com um consenso internacional, pode ser 

considerado uma atividade da musculatura mastigatória durante o sono, caracterizada como 

rítmica (fásica) ou não-rítmica (tônica). Atualmente, não é considerado uma desordem do 

movimento ou um distúrbio do sono (LOBBEZOO et al., 2018). 

A prevalência de BS encontrada em uma revisão sistemática (RS) (MANFREDINI et 

al., 2013) foi de 12,8% (± 3,1%) na população adulta, sem diferenças entre os sexos. No 

entanto, em uma amostra populacional de indivíduos brasileiros entre 20 e 80 anos de idade, a 

prevalência de BS confirmada por polissonografia (PSG) foi de 7,4% (MALULY et al., 2013). 

O bruxismo pode ser classificado, com base na forma de sua detecção (LOBBEZOO 

et al., 2018). Quando o bruxismo é detectado somente com o autorrelato do paciente, chama-se 

“bruxismo possível”. Nos casos em que a detecção é realizada com base em avaliação clínica 

(com ou sem autorrelato) é chamado “bruxismo provável”. Finalmente, há o “bruxismo 

definitivo”, quando a detecção acontece por meio de eletromiografia ou PSG somente. Segundo 

a literatura, a PSG ainda é considerada o método padrão-referência para alcançar uma detecção 

precisa de BS (CASETT et al., 2017; KHOURY et al., 2016; MALULY et al., 2013). 

Estudos mostram que uma atividade aumentada dos músculos mastigatórios podem 

trazer consequências à saúde como dor muscular, desordens temporomandibulares, dores de 

cabeça matinais, mialgia facial, desgaste extremo dos dentes, fraturas dentárias, complicações 

protéticas e complicações em implantes dentários (HOZ AIZPURUA et al., 2011; 

JOHANSSON; OMAR; CARLSSON, 2011; MELO et al., 2019; PALINKAS et al., 2016). 

A literatura também evidencia alguns fatores de risco associados ao BS, como o 

refluxo gastroesofágico, polimorfismos genéticos (CASTROFLORIO et al., 2017), consumo 

de álcool, cafeína, tabaco e drogas (BERTAZZO-SILVEIRA et al., 2016). 

Autores também têm mencionado a hipótese de que o BS poderia atuar como um fator 

de proteção em pacientes com apneia obstrutiva (LOBBEZOO et al., 2018; MANFREDINI et 

al., 2015). De acordo com esta hipótese, o BS poderia funcionar como reflexo motor 

autonômico em resposta a uma excitação noturna (SJOHOLM et al., 2000).  

A apneia obstrutiva do sono (AOS) é um distúrbio respiratório do sono e pode ser 

classificada como leve, moderada ou grave. O diagnóstico clínico de apneia do sono é 

estabelecido quando a apneia (cessação completa do fluxo de ar) e a hipopneia (reduções 

significativas no fluxo de ar além de um ponto de corte específico, por exemplo, 50%) estão 
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presentes em conjunto com a sonolência diurna excessiva (ACADEMIA AMERICANA DE 

MEDICINA DO SONO, 2008). A prevalência de AOS varia de 9% a 38% em adultos 

(SENARATNA et al., 2017). Similar ao BS, o exame de referência para o diagnóstico de apneia 

e hipopneia é a PSG noturna (ACADEMIA AMERICANA DE MEDICINA DO SONO, 2008). 

Apesar da AOS estar associada a graves comorbidades como obesidade, hipertensão e diabetes 

tipo II (DE SOUZA et al., 2020) ela ainda é uma condição subdiagnosticada e, 

consequentemente, os pacientes com esta condição não recebem um tratamento adequado 

(MARTYNOWICZ et al., 2019). Esta informação reforça a importância de identificar fatores 

que possam atuar como indicadores ou suspeita de AOS.  

O dentista pode atuar como um dos profissionais a identificar possíveis fatores 

indicadores de AOS, por meio da identificação da idade, sexo, índice de massa corporal, má 

qualidade do sono e, principalmente, dor orofacial ou cefaleia matinal, retrognatia, palato 

profundo, amígdalas ou língua aumentadas (LAVIGNE et al., 2020). Além disso, médicos e 

dentistas podem realizar a detecção de possível BS entrevistando os pacientes sobre a percepção 

de ranger ou apertar dos dentes durante o sono.  Assim como, o dentista poderia detectar dor 

ou sensibilidade nos músculos da mandíbula e sinais relacionados aos dentes, em um exame 

clínico. Nesse sentido, é fundamental ressaltar que a avaliação clínica não deve ser feita 

isoladamente e se basear apenas no desgaste dentário, pois este último não é o sinal mais 

confiável de bruxismo ativo (LOBBEZOO et al., 2018). A avaliação do desgaste dental fornece 

informações sobre a quantidade acumulada de perda da superfície do dente, mas não fornece 

informações sobre o momento da perda. Não é possível distinguir se o processo está em 

andamento ou é resultado de uma perda anterior devido ao desgaste vs. exacerbação por refluxo 

gástrico ou dieta ácida (WETSELAAR et al., 2019). 

Apesar da grande importância do tema, estudos conduzidos buscando testar tal 

associação, ainda não apresentam conclusões definitivas. O primeiro estudo a testar esta 

associação foi realizado em 1986 (PHILLIPS et al., 1986) em uma amostra de 24 pacientes, 14 

com AOS e 10 sem. Os autores relataram que o apertamento dentário noturno foi ligeiramente 

maior em pacientes com AOS do que nos pacientes sem AOS, com diferença estatística (12,2  

episódios vs 7,6). Os resultados foram justificados em função dos microdespertares frequentes, 

que foram responsáveis por uma maximização da atividade do BS (PHILLIPS et al., 1986). 

Okeson e colaboradores, em 1991 (OKESON et al., 1991), estudaram a frequência de 

episódios de bruxismo em 12 pacientes com AOS e 12 controles (sem AOS). Embora os 

resultados tenham mostrado uma forte associação entre BS e eventos de despertares em ambos 
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os grupos, a análise estatística não mostrou diferença no número de eventos de BS entre os dois 

grupos (grupo AOS = 16,1 eventos/noite) e (grupo controle = 26, 2/noite). 

Hosoya e colaboradores (2014) (HOSOYA et al., 2014) analisaram o efeito do BS na 

arquitetura do sono e verificaram a associação entre BS e eventos respiratórios do sono em 

pacientes com AOS. A amostra incluiu 67 pacientes com AOS e 16 controles saudáveis. Os 

resultados demonstraram um risco maior de BS no grupo com AOS do que no grupo controle 

(OR: 3,96; IC 95%, 1,03 – 15,20; p<0,05). 

Em 2016, Saito e colaboradores (SAITO et al., 2016) realizaram um estudo para 

investigar se existe alguma associação entre eventos respiratórios específicos e BS. Os 

resultados confirmaram que a presença de BS e apneia obstrutiva eram coincidentes em 50,8% 

participantes. Os resultados sugeriram que os eventos de apneia-hipopneia parecem estar 

relacionados a uma maior frequência com outros tipos de atividade motora do sono, e não à 

atividade do BS.  

Tan e colaboradores (TAN et al., 2019) investigaram a prevalência de BS em 147 

adultos com AOS. Os autores avaliaram a associação entre BS e AOS com base na 

macroestrutura do sono e nos parâmetros respiratórios. Eles descobriram que um terço dos 

pacientes com AOS apresentavam BS. Além disso, identificaram que os pacientes com BS 

apresentavam mais despertares relacionados à respiração e dessaturações de oxigênio. 

Martynowicz e colaboradores (MARTYNOWICZ et al., 2019) analisaram 110 

pacientes adultos com suspeita de AOS. Os episódios de bruxismo foram pontuados na PSG, 

de acordo com as normas da Academia Americana de Medicina do Sono (AAMS). A taxa de 

bruxismo foi maior no grupo com AOS leve e moderada, se comparado ao grupo com AOS 

grave (5,50 ± 4,58 vs. 1,62 ± 1,28, p < 0,05). A AOS leve a moderada foi associada ao BS. 

Maluly e colaboradores em 2020 (MALULY et al., 2020) avaliaram a força da 

associação entre BS e AOS em um estudo de base populacional em São Paulo, Brasil. Foram 

coletados dados de BS definitivo por meio de PSG e BS possível com questionários de 

autorrelato em 1.042 participantes. Foi encontrada uma maior relação de prevalência em 

pacientes com BS provável e apneia severa (>30 episódios) (Razão de prevalência: 2,81; CI: 

1.,22 – 6,44, p= 0,02). No entanto, em pacientes com BS definitivo não foi encontrada 

associação (Razão de prevalência: 2,03; CI: 0,49 – 8,36, p= 0,33). 

De Holanda e colaboradores (2020) conduziram um estudo de caso-controle, que 

incluiu uma amostra de 58 pacientes com BS (grupo caso) e 58 sem BS (grupo controle), 

identificados com base no exame de PSG e pareados por sexo e idade. Os autores verificaram 
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que o índice de apneia-hipopneia foi menor nos pacientes com BS do que nos pacientes sem 

BS. 

Resultados semelhantes foram encontrados por Kim e colaboradores (2020) (KIM; 

LEE; LEE, 2020). O objetivo do estudo foi identificar os fatores associados a episódios de BS 

em 100 pacientes com AOS utilizando exames de PSG em um laboratório do sono. Dentre os 

100 pacientes com AOS, 10 tiveram episódios de BS e 90 não apresentaram BS. O índice de 

apneia-hipoapneia (eventos por hora) foi maior no grupo sem BS 45.1 (± 28.2) do que no grupo 

com BS 25.5 (± 16.6) (p=0.03). 

Smardz e colaboradores em 2020 (SMARDZ et al., 2020) investigaram a relação entre 

BS e desordens respiratórias do sono, entre elas a AOS. Pacientes com diagnóstico de BS 

provável foram avaliados pela PSG e divididos em dois grupos, com e sem BS. De 77 

participantes incluídos, 58 apresentaram BS e 19 não apresentaram. Não foi encontrada 

diferença estatística na relação entre BS e AOS (p=0,82). 

Um estudo recente, conduzido por uma equipe da Universidade de Minas Gerais, 

Brasil, verificou a associação entre BS e AOS. A amostra foi composta de 240 participantes 

que foram submetidos à PSG em uma noite de sono. O BS foi definido pela presença de mais 

de dois eventos de atividade rítmica dos músculos mastigatórios por hora de sono. O estudo 

demonstrou um maior índice de apneia-hipopneia (eventos por hora) nos participantes com BS 

(n=103) (48,28 ± 25,84) do que o grupo sem BS (n=137) (37,37 ± 23,46), p=0.001 

(MASSAHUD et al., 2022). 

Como se pode perceber, ao longo dos anos, diversos estudos foram conduzidos 

demonstrando resultados controversos. Alguns estudos demonstraram associação positiva, ou 

seja, pacientes com AOS apresentam maior atividade muscular rítmica (HOSOYA et al., 2014; 

MARTYNOWICZ et al., 2019; MASSAHUD et al., 2022; PHILLIPS et al., 1986; TAN et al., 

2019). Outros estudos apresentam associação negativa, ou seja, pacientes com AOS apresentam 

menor atividade muscular mastigatória rítmica (DE HOLANDA et al., 2020; KIM; LEE; LEE, 

2020). E por fim, há os estudos que não encontraram essa associação (OKESON et al., 1991; 

MALULY et al., 2013; SAITO et al., 2016; SMARDZ et al., 2020). 

Uma revisão sistemática conduzida em 2014, avaliou a provável associação entre o BS 

e as desordens respiratórias do sono, e concluiu que não existiam evidências suficientes para 

aceitar ou refutar tal associação, indicando a necessidade de mais estudos primários com essa 

finalidade (DE LUCA CANTO et al., 2014). Posteriormente, em 2017, outra RS sobre a 

temática concluiu que ainda não havia dados científicos suficientes para definir uma ligação 
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causal clara entre AOS e BS (JOKUBAUSKAS; BALTRUSAITYTE, 2017). No ano de 2020 

uma nova RS foi conduzida, com o objetivo de avaliar a associação entre as duas condições e 

apesar da inclusão de novos estudos a conclusão dos autores foi que não havia evidências 

científicas para suportar uma relação entre SB e AOS (DA COSTA LOPES et al., 2020). 

Recentemente uma RS investigou a associação de BS e desordens do sono, e apesar do BS 

parecer estar mais prevalente na população com AOS do que na população em geral, a 

variabilidade dos estudos não permitiu uma conclusão definitiva sobre a associação das duas 

condições (KUANG et al., 2022). Buscando entender a metodologia dos estudos, uma revisão 

de escopo foi conduzida para avaliar a evidência disponível sobre a possível relação entre BS e 

AOS. Os autores concluíram que com base na literatura existente, não é possível confirmar uma 

associação entre as duas condições em adultos. Em crianças essa associação parece plausível, 

no entanto a evidência disponível é insuficiente para confirmar tal associação. Os autores 

sugerem inúmeras melhorias para os futuros estudos a serem conduzidos sobre este tema, a fim 

de se alcançar resultados mais robustos (PAULETTO et al., 2022). 

Existem poucos estudos na literatura que testam a hipótese de o BS atuar como fator 

protetor da AOS. O primeiro a avaliar a relação de temporalidade entre as duas condições foi 

realizado em 2000, por Sjoholm e colaboradores (SJOHOLM et al., 2000). Neste estudo 21 

pacientes com OSA foram incluídos, 11 pacientes apresentaram AOS leve e destes seis 

apresentaram BS, 10 pacientes apresentaram AOS moderada, e quatro apresentaram BS. Os 

episódios de contração do músculo masseter foram associados ao término de episódios de 

apneia ou hipopneia em apenas 3,5% dos grupos AOS leve e 14,4% do grupo moderado. Os 

resultados demonstraram que o BS raramente está diretamente associado com eventos de 

apneia, mas poderia estar relacionado ao sono perturbado de pacientes com AOS. 

Saito e colaboradores (SAITO et al., 2014) investigaram a associação temporal entre 

AOS e eventos de BS em dez pacientes submetidos à PSG. A maioria dos eventos de BS 

ocorreram após os episódios de apneia-hipopneia. Esses achados sugerem que eventos de BS 

ocorrendo próximo aos eventos de apneia-hipopneia são uma forma secundária de bruxismo. 

No entanto, é importante destacar que nem todos os episódios de BS estavam relacionados aos 

eventos de apneia-hipopneia, sugerindo que outras influências podem estar presentes no 

relacionamento temporal entre as duas condições (SAITO et al., 2014).  

Recentemente (2022), um estudo piloto com avaliação de PSGs de 30 pacientes não 

encontrou correlação temporal entre índice de bruxismo do sono e episódios de apneia-
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hipopneia. A maioria dos episódios de bruxismo do sono (66,8%) aconteceram sem uma relação 

temporal com a apneia obstrutiva do sono (COLONNA et al., 2022).  

Devido às inúmeras inconsistências da literatura e à alta relevância clínica do tema, 

esta tese buscou contribuir com evidências científicas atualizadas sobre a temática.  
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3 OBJETIVOS 

 
 
3.1 OBJETIVO GERAL 

 
Verificar a relação entre bruxismo do sono e apneia obstrutiva do sono.  

 
3.2 OBJETIVOS ESPECÍFICOS 

 
• Mapear a literatura disponível sobre a relação entre bruxismo do sono e de apneia 

obstrutiva em adultos e crianças, verificando a prevalência de ambas as condições, 

associação e relação temporal entre os episódios de bruxismo e eventos de apneia 

obstrutiva; 

•  Descrever a presença de bruxismo do sono definitivo em uma população com apneia 

obstrutiva do sono. 

• Verificar a relação temporal e padrão de ocorrência entre os episódios de bruxismo do 

sono e apneia obstrutiva;  

Para responder a este objetivo, as hipóteses são: 

Hipóteses Nula (H0) = Não há um padrão de ocorrência específico entre os episódios 

de bruxismo de apneia obstrutiva do sono. 

Hipótese Alternativa (H1) = Há um padrão de ocorrência específico entre os episódios 

de bruxismo e apneia obstrutiva. 
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Abstract 
 
Study Objectives: To evaluate the available evidence on the putative relationships between 

sleep bruxism (SB) and, obstructive sleep apnea (OSA) to assess the extent of research on this 

topic, and to formulate suggestions for future research.  

Methods: A scoping review including studies examining temporal and overall association and 

prevalence of SB and OSA was performed. Six main databases and grey literature were 

searched. The studies selection was conducted by three independent reviewers. A narrative 

synthesis of the results was carried out. 

Results: Thirteen studies in adults and eight studies in children were finally included. The 

median of concomitant conditions prevalence was 39.3% in adults and 26.1% in children. 

Marked methodological variability was identified among studies in adults and even more when 

we compared detection methods in children. No significant association between OSA and SB 

emerged in most studies in adults, while an association may be possible in children. 

Conclusions: Based on the current literature, it is not possible to confirm that there is a 

relationship between SB and OSA in adults. In pediatric patients, although this association 

seems plausible, there is currently insufficient supportive evidence. Standardized validated 

methodologies for identifying SB should be consistently used in both populations before 

reaching any conclusion regarding such association. Furthermore, assessment of shared 

phenotypes between SB and OSA patients may reveal new insights that will contribute to 

personalized approaches aiming to optimize the management of such comorbidities. 

Keywords: Sleep bruxism, obstructive sleep apnea, scoping review, association, prevalence. 

 

Statement of Significance 

Studying a possible relationship between sleep bruxism (SB) and obstructive sleep 

apnea (OSA) is of interest to physicians and dentists as it will allow improved comprehensive 
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management in presence of either comorbidity. The present synthesis reveals that it is not 

possible to confirm a relation between SB and OSA in adult patients due to the large variability 

and lack of standardized methods. In pediatric patients, although this association might be 

possible, it is not conclusive from the current literature. Phenotyping of the overlap between 

these comorbidities may reveal specificity in a sub-group that will contribute to personalized 

optimal management of the complex interactions between these conditions. 

 
Introduction 
 

Sleep bruxism (SB) has been defined as a masticatory muscle activity during sleep that 

is characterized as rhythmic (phasic) or non-rhythmic (tonic) activity, and it is not a movement 

disorder or a sleep disorder in otherwise healthy individuals [1]. The prevalence of SB in adults 

has been reported to be 12.8 ± 3.1% [2], while the prevalence of SB assessed by 

polysomnography (PSG) alone was found to be at 7.4% and PSG with a questionnaire at 5.5% 

[3]. In children, the prevalence of SB has varied widely and is estimated at around 3.5% to 

46.0% [4].  

Sleep bruxism has long been viewed as a villain in dentistry due to its detrimental 

effects on the stomatognathic system. Tooth wear and damage [5], morning fatigue in the 

masticatory muscles [6], reduction in bite force [7], technical and biological complications in 

dental implants [8, 9] and, higher failure in prostheses [8, 10] are among some problems that 

have been related to SB. Furthermore, the presence of SB seems to negatively influence sleep 

quality and quality of life [11-13].  

 On the other hand, SB has been evoked as a possible “good guy” in specific situations. 

For example, studies that evaluated gastroesophageal reflux disease have raised the possibility 

of SB serving as a protective factor [14, 15]. Some authors suggested that SB might exert a 

protective role to maintain breathing patency and attenuate the severity and occurrence of 

obstructive sleep apnea (OSA) [16-20].  Nonetheless, such hypotheses are not yet supported by 

conclusive evidence. 

Nowadays, the literature has avoided using the expression “diagnosis of bruxism”, 

preferring the use of the term’s “assessment” or “detection” since in otherwise healthy 

individuals, SB is considered a physiological motor behavior [1, 6]. SB detection remains a 

challenge in clinical practice. In 2018, the International Consensus for the Assessment of 

Bruxism proposed the following classification: (1) possible SB, exclusively based on self-

report; (2) probable SB, based on a positive clinical inspection result with or without a positive 
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self-report; and (3) definitive SB, based on a positive measurement tool assessment with or 

without positive self-report and/or positive clinical inspection [1]. Accordingly, definitive SB 

can be confirmed with the use of electromyography (EMG) recording masticatory muscle 

during sleep, although alternative methodologies have been recently proposed [21]. When the 

presence of comorbidities is suspected, EMG activity recordings of the masticatory muscles 

should ideally be part of a more comprehensive examination, i.e., PSG that includes respiratory 

variables and, when possible, audio and video recordings [3, 22-24].  

OSA is a highly prevalent sleep disorder that involves either cessation or significant 

decreases in airflow in the presence of augmented breathing efforts in the context of increased 

upper airway resistance. OSA is the most common type of sleep-disordered breathing. The 

recurrent upper airway collapse episodes during sleep are associated with recurrent 

oxyhemoglobin desaturations and arousals from sleep [25]. A systematic review (SR) suggested 

that the overall OSA prevalence ranged from 9 to 38% and was higher in adult men [26]. In 

children, the prevalence estimates vary depending on the populations studied and the stringency 

of the diagnostic criteria being considered, but estimates are traditionally reported to range 

between 1 to 5% [27]. OSA is not adequately managed in the general population and remains 

undiagnosed and non-treated in a substantial portion of the population [28]. Furthermore, 

unrecognized OSA has a substantial economic impact on healthcare systems [29, 30].  

Several authors [1, 19, 31] have suggested a possible relationship between SB and 

OSA; however, this association was only explored by detecting the presence of the two 

conditions [16, 32-34].  Moreover, two studies challenged the suggested cause and effect 

temporal relationship between SB and OSA, whether the SB episodes happen before or after 

the OSA episode [35, 36].  

Due to the importance of this topic for clinical practice, three SRs focused on adult 

patients were published, and the general conclusion is that there was not enough conclusive 

evidence to support such an association [37-39]. For this reason, we elected to conduct a 

scoping review to provide a more comprehensive perspective of related knowledge, map 

existing literature, to examine how research is conducted in this field, analyze knowledge gaps 

and suggest future research [40].  Thus, the objective of this scoping review is to assess the 

relationship between OSA and SB in both adults and children, to evaluate the research 

conducted to date in this area and formulate suggestions for future investigation. 
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Methods 

Protocol and registration 

This scoping review was reported according to the Preferred Reporting Items for 

Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) 

Checklist [41] (Appendix S1). The protocol of this study was registered on the Open Science 

Framework registration platform (https://osf.io/) under the identification code 

DOI:10.17605/OSF.IO/CZWJ4. 

 

Eligibility criteria 

We included observational studies that assessed the concurrent prevalence, association 

between SB and OSA, or temporal association (if the SB episode happens before or after the 

apneic event) and respiratory variables, without a limited period of publication dates or any 

language restrictions.  

Any kind of “association”, that can occur by coincidence or chance, happening at the 

same time or in sequence, one resulting from the other, as a cause or due to shared risk factors 

were considered. Two types of studies were included: 

(1) Studies in adults (>18 years), in which SB and OSA were both assessed by using PSG.  

(2) Studies in children (>12 years), in which any detection method (PSG, questionnaire, and 

clinical evaluation) were used. 

 

Exclusion Criteria 

1. Studies that did not evaluate the relationship between SB and OSA;  

2. Studies in adults that did not detect the SB and OSA by PSG; 

3.  Reviews, letters, books, conference abstracts, case reports, case series, opinion articles, 

technique articles, posters, guidelines, short paper, pilot studies, mechanism evaluation studies; 

4. Full-text or data not available, even after three attempts to contact the corresponding 

authors over three weeks. 

 

Information sources 

 

A search strategy developed with the help of an experienced health science librarian 

was applied on six databases: Embase, LILACS, Livivo, PubMed, Web of Science, and Scopus. 

https://osf.io/
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Grey literature was searched on Proquest Dissertation and Theses, OpenGrey and Google 

Scholar. Additionally, experts were contacted for the additional indication of studies for 

inclusion. Hand searches of bibliographies from included studies were also conducted. The 

search was carried out on March 17, 2021, and it was updated on August 9, 2021. The references 

were imported into a reference software manager (EndNote X9 ®; Thomson Reuters, 

Philadelphia, PA, United States), and the duplicate documents were excluded.  

 

Search 

The electronic search strategy on the PubMed database is presented in Table 1. The 

search strategies applied in other databases can be found in Appendix S2.  

 

Selection of sources of evidence 

The selection of the studies was performed in two phases by three independent 

reviewers (P.P, H.P and J.C.R.). In phase-1, titles and abstracts were screened using online 

software Rayyan® (Qatar Computing Research Institute, Qatar). Next, in phase-2, the same 

reviewers applied the eligibility criteria to the full-text studies. A fourth author (C.M.) was 

consulted in both phases if any disagreement arose.  

 

Data charting process 

The charting process was done by an independent reviewer (P.P.) and subsequently 

independently checked by two other reviewers (H.P. and J.C.R.). Disagreements were resolved 

at a consensus meeting. The collected data were inserted in a form previously prepared using 

Microsoft® Excel 16.29.1 (Microsoft Office 2019, Microsoft, Redmond, United States).  

Extracted data comprised: Study Characteristics: author, publication year, country, 

and study design; Objective of study; Population Characteristics: Sample, sex, mean age, 

inclusion criteria/setting; Methods: OSA diagnoses criteria and SB detection criteria; Results: 

Findings/main conclusions, statistical analysis, prevalence of the SB and OSA conditions 

concomitant; and Additional Information: Report on the sources of funding and conflicts of 

interest. 
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Data items 

1. Frequency of concomitant SB and OSA: proportion based on dividing the number of 

patients affected by SB and concomitant OSA by the number of patients evaluated. 

2. Sleep Efficiency (SE): the number of total sleep time/ total time in bed * 100%. 

3. Arousal Index (AI): the total number of arousals/ total sleep time * 60. 

4. Minimum oxygen saturation (minOSAT): the number of events of 3% drops in oxygen 

saturation per hour of sleep. 

5. Oxygen desaturation index (ODI): the number of times per hour of sleep that the 

blood's oxygen level drops by a certain degree from baseline. 

6. Apnea-Hypopnea Index (AHI): a reduction in breathing amplitude by ≥ 30% for ≥10 s 

with a ≥ 3% decline in blood oxygen saturation or arousal. 

 

Synthesis of results 

The results were presented in two tabular summaries according to study 

characteristics, the study's objective, population characteristics, methods, results, and additional 

information in adult and child populations. Two figures regarding adult and children’s studies 

were generated to highlight the associated findings between SB and OSA. 

A narrative summary was drafted to synthesize the findings and describe the evidence 

identified concerning the review objective. 

 

Results   
 
Selection of sources of evidence 
 

A total of 1,161 articles were identified in the databases and 42 in the grey literature 

repositories, as shown in the PRISMA flow chart (Figure 1). After the removal of duplicates, 

700 studies were screened by title and abstracts. A complete reading of 41 articles was 

performed, and 21 studies were included in this scoping review. Appendix S3 displays 

references of excluded articles alongside reasons for exclusion. 
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Figure 1. PRISMA 2020 flow diagram for new systematic reviews which included searches 

of databases, registers and other sources. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: prepared by the author. 
 
 

Characteristics of sources of evidence  

Twenty-one studies were included and all of them were published in English. The 

studies in adults (n=13) were published between 1986 [42] and 2020 [33, 34, 43, 46]. These 

studies were carried out in Brazil [33, 34, 44], Canada [35], Japan [17, 32, 36], Poland [43, 45], 

Singapore [16], South Korea [46] and United States [42, 47].  
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The studies in children (n=8) were conducted in Brazil [48-50], India [51], Italy [52], 

Japan [53] and United States [54, 55]. They were published between 2008 [50] and 2020 [48, 

52].  

 

Results of individual sources of evidence 

Complete data referring to the individual characteristics of the studies in adults and 

children are shown in Tables 2 and 3, respectively.  

 

Sleep Bruxism and Obstructive Sleep Apnea Assessment 

Adults  

SB and OSA conditions were assessed by using PSG.  

Children 

Sleep Bruxism detection 

One study used clinical evaluation only [55], three studies used clinical evaluation plus 

questionnaire [48, 49, 52], three studies only questionnaire [50, 51, 53], and only one PSG [54]. 

Obstructive Sleep Apnea diagnosis 

Three studies used PSG [50, 54, 55], three studies used only questionnaires answered 

by the caretakers [48, 51, 53], and two studies used a questionnaire plus clinical evaluation to 

detect OSA [49, 52]. More details are presented in Table 3. 

 
Obstructive Sleep Apnea Diagnostic Criteria 

The studies conducted in adults [16, 17, 32-36, 42-47] adopted the American Academy 

of Sleep Medicine (AASM) [56] recommended or acceptable diagnostic criteria for OSA in the 

PSG analysis  (Table 2).  

In children, there was significant variation in the diagnostic criteria for OSA due to the 

different types of questionnaires used for detection (Table 3). 

 
Sleep Bruxism Detection Criteria 
 

In general terms, the studies in adults considered SB events as increases in the masseter 

EMG activity of at least twice the amplitude of the background EMG [16, 17, 32, 33, 36, 45, 

46]. Two studies [42, 47] considered an event when the activity of the masseter muscle 

exceeded 40% of the maximum clench of the muscle. However, other studies did not report the 

criterion for SB events [34, 35, 43, 44]. The number of episodes of SB used as a classification 



32 

 

 

 

score is described in Table 2. The criteria used by studies in children to detect bruxism are 

shown in Table 3. 

 
Synthesis of results 
 

Prevalence of concurrent Sleep Bruxism and Obstructive Sleep Apnea 

Adults 

The prevalence of co-occurrence of the two conditions among studies that used PSG 

to detect both conditions ranged from 5.28% [44] to 50.84% [32] (median 39.3%; interquartile 

range 34.9%). 

Children 

The prevalence of the two concurrent conditions ranged from 2.82% [49] to 40.78% 

[48] (median 26.1%; interquartile range 31.0%). 

 

Association between Sleep Bruxism and Obstructive Sleep Apnea 

Adults 

Ten studies [16, 17, 32-34, 42, 43, 45-47] evaluated the association between SB and 

OSA, and four studies showed a positive association [16, 17, 42, 45]. Martynowicz et al. [45] 

reported that this association only occurred in mild and moderate OSA patients. Two studies 

revealed a negative association [34, 46]; that is, fewer episodes of OSA occurred in patients 

with detected SB. Four studies found no association [32, 33, 43, 47] (Figure 2).  
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Figure 2. Association between SB and OSA in adults with SB and OSA detection by PSG. 

Green cells indicate a positive association between the two conditions; yellow indicates the 

absence of association, and amber color represents the negative association. *In the 

Martynowicz et al., 2019 study, this association was found in mild and moderate OSA. 

  
 
 
 

 

 

 

 

 

 

 

 

Source: prepared by the author. 

 

Children 

Most studies demonstrated a positive association; however, as mentioned, there was 

no homogeneity in the detection methods [49, 51-54] (Figure 3). Although an association has 

been shown to be present in studies involving children, it is worth mentioning that most studies 

used questionnaires and clinical evaluation as the method of detection and not the standard 

reference exam, the PSG. 
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Figure 3. Association between SB and OSA in children. Green indicates a positive 

association between the two conditions, and yellow indicates the absence of association. 

 

Source: prepared by the author. 

 

Temporal relationship 

Two studies evaluated the temporal relationship between SB and OSA. The study by 

Sjoholm et al., 2000 [35] showed that events between the two conditions seem to be rarely 

associated. Saito et al. (2014) [36] indicated that most bruxism events occurred after sleep 

apnea-hypopnea events and that some occurred before, reducing the strength of a causal, 

temporal sequence. 

 

Respiratory variables in adult studies 

Findings related to the respiratory variables analyzed (Oxygen Desaturation Index, 

Sleep Efficiency, Arousal Index, AHI, and Minimum Oxygen Saturation) are shown in Table 

4. There were no statistical differences in sleep efficiency between the groups with and without 

SB [16, 17, 46]. Oxygen Desaturation Index was associated with patients with SB in two studies 
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[16, 17]. Higher Arousal Index and lower Minimum Oxygen Saturation were associated with 

SB patients in one study [16], but with a small statistically significant difference, albeit not 

clinically relevant. Regarding the AHI, there were contradictory results, and one study showed 

higher AHI in SB participants [17], another in non-SB participants [46] and another study 

reported that no differences were found [43]. 

 
Discussion 
 

This scoping review aimed to map the available scientific evidence on the relationship 

between OSA and SB. A relationship between them cannot be supported in adults at this time. 

In children, there may be a possible association; however, the evidence is limited since most of 

the SB diagnostic methods used are heterogeneous. Furthermore, based on the current evidence, 

studies that did not use PSG data could not be considered reliable [57].  

Although OSA is linked to serious morbidities, it is still underdiagnosed and 

consequently not adequately or timely managed in the general population [45]. This fact 

emphasizes the importance of identifying factors that could indicate an increased probability of 

having OSA. In addition to physicians, the dentist could serve as one of the primary care 

professionals to screen patients for risk factors for OSA such as age, gender, body mass index, 

poor sleep, and especially, orofacial pain or morning headache, retrognathia, high palate, and 

enlarged tonsils or tongue due to their field of practice [58]. Furthermore, physicians and 

dentists can carry out the detection of possible SB by interviewing the patients on awareness of 

tooth grinding or clenching in relation to sleep, and to a probable status through clinical 

examination of jaw muscle pain or tenderness, and tooth related signals. In this regard, it is 

essential to emphasize that the clinical evaluation should not be done in isolation and be based 

solely on tooth wear, as the latter is not the most reliable sign [1]. The assessment of tooth wear 

provides information on the cumulative amount of tooth surface loss, but does not provide 

information on the timing of the loss, i.e., whether the process is ongoing or is a result of a 

previous loss due to grinding vs. exacerbation by gastric reflux or acidic diet [5].   

The studies conducted to assess the association between SB and OSA showed 

significant variability in their findings and conclusions. The studies were based on very 

different populations (i.e., SB only for which respiratory variables were analyzed, preferentially 

OSA with some SB overlap up to general population) and were designed with a priori intent to 

explore other objectives. It is also possible to observe gender and age differences in the test and 

control groups among the studies. It is known that the incidence of OSA is higher in men than 
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in women, and there is a higher prevalence of OSA with high body mass index (BMI) and 

ageing [26]. On the other hand, the incidence of self-reported SB decreases with age, and there 

appears to be no gender-related differences, although no difference was observed using PSG 

data [2, 3]. The included studies do not describe the population in detail, particularly concerning 

the presence of comorbidities such as gastroesophageal reflux disease, habits such as alcohol 

and coffee intake, smoking and use of antidepressant drugs, all of which are factors known to 

be associated with SB [59]. Due to their cross-sectional and descriptive study design, it is 

therefore impossible to establish a causal relationship even when an association is found [60]. 

Furthermore, only two studies evaluated the temporal relationship between OSA and SB events, 

which could be a better strategy for potentially explaining the putative causal relationship 

between the two conditions.  

Variability was also noted in the metrics used to detect OSA and SB. For the diagnosis 

of OSA, the metrics used have improved or changed over time. In the earliest literature [42, 

47], a hypopnea event was defined as a 50% reduction in the thermocouple signal amplitude 

associated with a 4% fall in oxygen saturation. Nowadays, the scoring rules from the AASM 

[56] are quite different, with a hypopnea event being defined as a reduction in airflow of  ≥ 

30% for ≥ 10 s with a ≥ 3% decline in blood oxygen saturation or arousal [56]. Thus, depending 

on the metrics used, it is possible to expect differences in the association of SB with respiratory 

events. In addition, the evidence we have is likely to change, considering the need to refine the 

OSA metrics by including additional phenotypic parameters [61].  

Along the same lines, different metrics have recently been reported on the cut-off 

values used to define sleep bruxers. There is no standardization regarding this cut-off point 

among studies that assess the association of SB and OSA controlled for gender and age and 

BMI and other putative factors such as OSA-related phenotype, anatomical obstruction, muscle 

tone, loop gain reactivity and arousal threshold [62, 63]. Also, the traditional standard approach 

consists of counting SB episodes recorded by electromyography during a PSG or with a 

portable recording device [64]. The identification of such events is made visually or with an 

algorithm detector, and training is required to obtain accuracy and precision. Such assessment 

is time-consuming, should be done blind to patient status or study objective, and is subject to 

inaccuracies since, similarly to other PSG scoring approaches, it may be sensitive to fatigue or 

distraction by the observer, leading to a risk of high inter- and intra-individual variability [65, 

66]. The development of more homogenized metrics will contribute to improve the accuracy 

and refinement of the SB assessment while moving towards a comprehensive approach, with 
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ideally sleep recording done in a natural environment over more than one night to take into 

account the night-to-night variability of both SB and OSA metrics. [24, 61]. Alternatively, 

should we have to rethink the methods considered as a reference standard to detect SB when a 

study design challenges causality? Whether the temporality of SB episodes is protective or not 

was also not clarified since only two studies evaluated the temporal association, and even such 

studies used different methodologies [35, 36].  

Among the respiratory variables analyzed in the adult studies, not statistically or 

clinically significant correlations emerged in most of them. It is possible, although not proven, 

as observed in about 20% of otherwise healthy SB individuals, that minor and transient 

fluctuations in the oxygen saturation levels might contribute to the genesis of rhythmic 

muscular masticatory activity during sleep [67] by promoting the occurrence of micro-arousals 

[68]; a hypothesis not supported by recent analyses in comorbid SB and OSA patients [69]. 

Furthermore, the average arousal index values of the papers analyzed in the present scoping 

review were not different across studies, thereby refuting these assumptions, or at least 

suggesting that more in-depth assessments of these joint events are needed to identify if 

subgroups of patients may have more specific characteristics, based on anatomical or non-

anatomical phenotype [62, 63].  

The challenge of studying the association between OSA and SB in children is even 

more problematic. Although not ideal, due to its complexity, costs and the need to sleep in a 

sleep laboratory, the gold standard for reaching the diagnosis of OSA in children remains 

nocturnal PSG [57]. Due to the difficulties in performing this exam in children, a large 

proportion of the research studies related to OSA and SB implemented alternatives to PSG, 

such as sleep-related questionnaires [70-72] and symptoms-based scores [73]. A SR that 

evaluated the prevalence of SB in children pointed out that a major limitation of the existing 

studies was that PSG was not performed [74]. Although most of the included studies [49, 51-

53] showed an association between the SB and OSA, which is also in agreement with the 

literature [75], we must be careful when adjudicating this association as factual, considering 

the highly variable and relatively inaccurate methodology implemented in such studies, mainly 

the fact that the most studies did not use the standard reference (PSG) to detect SB and some 

studies do not report the score to SB detection. 
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Strengths, limitations 

The extensive search in the literature for articles on the proposed topic that 

encompassed international and multidisciplinary databases, the meticulous subscription to 

scoping review guidelines and data summary, and consulting of the grey literature are obvious 

strengths of the present study, along with the inclusion of studies involving both adults and 

children. Furthermore, we are unaware of another knowledge synthesis article involving this 

topic in children.  

As limitations, the most evident is the variability of the findings found along with the 

impossibility of interventional studies that could allow for more robust derivation of a potential 

causal relationship. It also became apparent that new metrics and technologies are needed to 

promote improved delineation of the criteria for SB and OSA detection.  

Scoping reviews do not require a quality assessment of the reviewed studies, as is the 

case for SRs [76]. Therefore, such limitations in the interpretation of results must be 

acknowledged. Another limitation that should be highlighted was the attempt to investigate 

confounding factors. However, studies underreport this information, presenting simple statistics 

without adjustment for possible confounding factors. 

 

Suggestions for future research  

In view of the mapped literature, it is possible to begin to understand why the 

systematic reviews on the subject reached the same conclusion as the current one, namely that 

there is not enough evidence to confirm or refute an association between SB and OSA [37-39]. 

If the primary studies continue to be developed in the same way, a definitive answer will remain 

elusive. Thus, based on our findings, we propose the following suggestions for future studies 

and a reflection on this field. 

Future studies should focus their analysis not only on identifying a relationship 

between SB and OSA, but to investigate the temporal association of the episodes (order of 

occurrence, spacing between episodes and duration) [35,36]. Furthermore, studies with larger 

population-based samples, participants who present the condition and do not present the 

condition (not just people with suspected OSA) [33] will be necessary. Population matching, 

based on sex, age and BMI [16, 77], should also be needed which can act as important 

confounders [78]. Along with the inclusion of accurate information on issues which can induce 

or attenuating SB such as tobacco, alcohol, caffeine consumption [59, 79], use of medications 

and addictive substances [80], or previous treatment with positive airway pressure [81]. 
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Information should be collected based on the medical history and behavior of the patient like 

hypertension, orofacial pain, tooth grinding, clenching [82], sleepiness, insomnia, fatigue, 

snoring choking, with validated questionnaire-based tools (e.g., Stop Bang or similar) [83]. 

PSG remains the standard reference method for the detection of SB and OSA, although 

home sleep testing offers other advantages, such as multiple night recordings to take into 

account intrinsic night-to-night variability [23, 84]. However, despite using the criteria for 

diagnosing OSA established by the AASM that are primarily based on AHI, overreliance on 

AHI needs to be monitored, as suggested by a critical appraisal of the extensive literature on 

this subject [61]. Regarding SB detection, the AASM recommendations also seem to reflect the 

current state of the field.  Based on these recommendations, an episode is considered if it 

happens at twice the basal amplitude and the events display the following characteristics: (1) 

tonic (at least one masseteric EMG shot greater than 2 seconds), (2) phasic (three or more shots 

of masseteric EMG lasting between 0.25 and 2 seconds), or (3) mixed (both types). The cut-off 

for defining SB should be more than 2 episodes per hour and/or > 25 bursts per hour, although 

their validity in general population studies when comorbidities are present still needs to be 

confirmed [85]. 

Again, keeping an eye on future developments is a must, as suggested by a recent 

review about research routes on improved SB metrics considering technological innovation for 

accurate assessments [24] and differences that may be explained by non-anatomical phenotype 

for OSA (e.g., muscle tone, loop gain, arousal threshold) [86] and SB (e.g., arousal index, heart 

rate variability, presence of big breath, other body movement) [69]. The summary of this 

information is shown in Table 5. 

Considering the current findings, the following question arises: should financial and 

intellectual resources be invested in the search for an association between OSA and SB? The 

answer is definitely yes, since so far, we do not have clear evidence on the matter, and acquiring 

such evidence would allow us to make better decisions in patient management. The limitations 

listed above, however, need to be overcome. In addition, it may also be necessary to strive for 

truly plausible metrics and more effective and cheaper detection methods.  

For adults, it doesn't seem to be possible to confirm a relationship between OSA and 

SB, nor confirm a protective effect of bruxism in patients with OSA based on current literature. 

Although a relationship with OSA seems plausible for SB children, the identified scientific 

evidence is scarce and present limitations on the SB detection methods. At this point, it is 

important to study appropriate metrics, considering the possible existence of a subgroup for 
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whom an association of SB and OSA may be present, i.e., a distinct phenotype that still needs 

to be identified.  
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Table 1. Search strategy in PubMed Database. 
 
("bruxism"[MeSH Terms] OR "bruxism"[All Fields]) AND ("sleep apnea, 

obstructive"[MeSH Terms] OR "obstructive sleep apnea"[All Fields] OR ("OSA"[All Fields] 

OR "SDB"[All Fields] OR "sleep disordered breathing"[All Fields]) 
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Table 2. Characteristics of the included studies in adults (n=13). 
 

Author, 
Year 

 
Country 

 
Study 
Design 

Objective 

Sample 
Sex (M/F) 

 
Mean age 
or orange 

Inclusion 
Criteria 

 
OSA and SB 
Assessment 

OSA Diagnoses 
Criteria 

SB Criteria 
Findings 

 
Statistical Analysis 

Prevalence 
SB/OSA 

concomitant 

Report on the 
sources of funding 

 
Conflict of Interest 

Coelho et al., 
2012 [44] 
Brazil 
 
Descriptive 
 
 

To investigate the 
prevalence of 
comorbidity 
between the SB 
and OSA in the 
polysomnographic 
findings of 
patients with sleep 
disturbance. 

N=909 
(NR) 
 
NR 

Medical 
records of 
patients of 
both genders, 
with 
suspected 
sleep 
disorders, in 
the period 
from March 
2007 to June 
2011. 
 
 

Apnea plus 
hypopnea index 
per hour of sleep, 
with the 
occurrence of at 
least five apnea 
plus hypopnea 
per hour of sleep, 
added to clinical 
symptoms, the 
most important of 
which are loud 
snoring and 
excessive 
daytime 
sleepiness.  

At least two 
episodes of 
rhythmic activity 
of masticatory 
muscles (ARMM) 
associated with the 
sound of “gnashing 
of teeth”; more 
than four ARMM 
episodes per hour 
of sleep, with no 
“gritting your 
teeth” sound; more 
than five 
electromyographic 
bursts per AMMR 
episodes; or more 
than 25 EMG 
bursts per hour of 
sleep. 

The SB/OSA 
comorbidity was 
prevalent in the 
surveyed 
population. 
 
Descriptive 

5.28% 
(48/909) 

NR 
 
NR 

Holanda et 
al., 2020 [34]  
 
Brazil 
 
Cross-
Sectional 

To evaluate the 
association 
between the 
diagnosis SB 
scored by PSG 
recordings, 
clinical conditions 

N=116            
 
SB: 58 
(M=25, 
F=33)             
Non-SB: 
58 (M=25, 
F: 33) 

All PSG 
recordings 
and self-
reported data 
obtained from 
patients (20 
years or 
older) who 

NR RMMA index was 
greater than 2 
episodes per hour 
of sleep. 

SB was diagnosed 
more frequently in 
subjects who had 
fewer OSA events 
(p = 0.005). OSA 
decreased the 
chances (OR 0.55; 
95 % CI: 0.23–

15.5% 
(58/116) 

This research did 
not receive any 
specific grant from 
funding agencies in 
the public, 
commercial, or not-
for-profit sectors. 
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and sleep 
architecture. 

SB: 42.20 
± 14.52  
Non-SB: 
42.55 ± 
14.78 

underwent 
PSG at the 
Pelotas Sleep 
Institute, a 
private 
medical 
outpatient 
clinic, from 
January 2015 
to December 
2017. 
 
 

1.30; p =0.173) of 
an SB diagnosis. 
The AHI (p =0.002) 
were all lower in 
bruxers than in non-
bruxers. 
 
Logistic Regression 
test. 

None declared. 

Hosoya et al., 
2014 [17] 
 
Japan 
 
Cross-
Sectional 

To examine the 
relationships 
between SB and 
sleep respiratory 
events in patients 
with OSA and 
healthy 
volunteers. 

N=83              
 
OSA:67         
Non-
OSA:16 
 
OSA: 
54.3±13.2 
Non-OSA: 
23.9±5.5 

Patients with 
suspected 
OSA who 
consulted the 
Respiratory 
Medicine 
Department 
of Tohoku 
University 
Hospital 
between May 
2010 and 
August 2011. 
 
 

Apnea: cessation 
of airflow lasting 
10 s or more. 
Hypopnea: a 
greater than 50% 
decrease in the 
thoracoabdominal 
amplitude 
associated with a 
greater than 3% 
decline in the 
oxygen saturation 
from the 
preceding value. 

Subjects were 
diagnosed with SB 
when they had 
more than four 
bruxism events per 
hour of sleep. 

Comparison:  
Apnea/hypopnea 
and desaturation 
events occurred 
significantly more 
frequently in 
subjects with than 
without SB. There 
were no significant 
differences in sleep 
efficiency, micro-
arousal event, 
between subjects 
with and without 
SB.                               
Correlation: The 
frequency of SB 
events was 
positively 
correlated with 
frequencies of each 
of the following: 
apnea/hypopnea, 
OSA, micro-arousal 

47.8% 
(32/67) 

NR 
 
None to declare. 
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and oxygen 
desaturation. 
 
Mann-Whitney U 
test and Spearman 
correlation test 
 

Kim et al., 
2020 [46] 
 
South Korea 
 
Cross-
Sectional 

To identify the 
factors associated 
with SB episodes 
in patients with 
OSA using in-
laboratory PSG 
records. 

N=100  
                       
SB:10 (M)     
Non-SB: 
90 (M= 
80, F=10) 
 
SB: 43.4 ± 
16.1  
Non-SB: 
48.5 ± 
13.9) 

Patients who 
visited the 
hospital for 
snoring, OSA, 
or drowsiness 
during the day 
and 
underwent in-
laboratory 
full-night 
PSG between 
March 2017 
and February 
2019. 

Apnea: a drop in 
the peak signal 
excursion by ≥ 
90% of the pre-
event baseline 
using a 
thermistor or as 
complete airflow 
cessation for at 
least 10 s. 
Hypopnea: a 
peak signal 
excursion drop 
by ≥ 30% of the 
pre-event 
baseline using a 
pressure cannula 
and a ≥ 3% 
oxygen 
desaturation from 
the pre-event 
baseline, whether 
or not it was 
associated with 
arousal. AHI: 
was defined as 
the total number 
of apnea and 
hypopnea events 

A constant burst 
episode lasting 
longer than 2 s or 
three or more 
bursts that were 
0.25–2 s long was 
considered to be a 
SB episode. 
Simultaneously, 
tooth grinding 
sounds and typical 
jaw movements 
were required to 
consider these 
EMG activities or 
bursts as SB 
episodes. 

Lower AHI, and 
higher oxygen 
saturation were 
associated with SB 
episodes in the 
OSA patients.  
 
Mann–Whitney U 

10 % 
(10/100) 

This research 
received no external 
funding. 
 
The authors declare 
no conflict of 
interest. 
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within 1 h of 
sleep. 

Maluly et al., 
2020 [33] 
 
Brazil 
 
Cross-
Sectional 

To assess the 
strength of the 
associations 
between SB, 
insomnia and 
OSA in a general 
population. 

N=620 
 
SB: 56 
(M=22, F= 
34).     
Non-SB:  
564 (M= 
247, 
F=317). 
 
NR 
 

General 
representative 
population of 
São Paulo 
(EPISONO 
study. 
 
 

The apnea and 
AHI were 
classified as 
events per hour: 
normal from 0 to 
5, mild from 5 to 
15, moderate 
from 15 to 30, 
and severe if 
greater than 30. 

Participants who 
responded 
positively to the 
questionnaire in 
respect of SB 
symptoms, and had 
≥ 2 RMMA 
episodes per hour 
in PSG recordings. 

No statistical 
difference was 
found. 
 
Logistic regression 

39.3% 
(22/56) 
 

NR 
 
None 

Martynowicz 
et al., 2019 
[45] 
 
Poland 
 
Cross-
Sectional 

To assess the 
relationship 
between SB and 
OSA. 

N=110 
(M=66, 
F=44) 
 
51.02 ± 
14.19 

Patients with 
age between 
18 and 90 
years with 
clinical 
suspicion of 
OSA who 
went to 
Department 
and Clinic of 
Internal 
Diseases, 
Occupational 
Diseases, 
Hypertension, 
and Clinical 
Oncology at 
the Wroclaw 
Medical 
University 
between 
March 2017 

Apnea: the 
absence of 
airflow for ≥10 s. 
Hypopnea: was 
defined as a 
reduction in the 
amplitude of 
breathing by 
≥30% for ≥10 s 
with a ≥ 3% 
decline in blood 
oxygen saturation 
or arousal. 

For the 
consideration of 
SB, EMG bursts 
should not be 
separated by >3 s 
to be considered 
part of the same 
episode, and EMG 
activity had to be at 
least twice the 
amplitude of the 
background EMG.  

The relationship 
between OSA and 
SB depends on the 
degree of severity 
of OSA. From the 
results of the 
present study, mild-
to-moderate OSA is 
associated with SB 
in the group of 
patients with 
increased risk of 
OSA. 
 
Mann-Whitney U 
test, chi-square test 
and correlation. 

Mild OSA: 
61.6% 
(20/33) 
                     
Moderate:  
64.3% 
(18/28) 
                    
Severe: 
35.3% 
(12/34) 

This research 
received no external 
funding. 
 
The authors declare 
no conflict of 
interest. 
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and March 
2019.  
 
 

Okeson et al., 
1991 [47] 
 
United States 
 
Cross-
Sectional 

To determine 
if OSA patients 
experience more 
bruxing events 
than a non-OSA 
patients. 

N=24 
(male) 
 
SDB = 57 
± 11.5 
years  
Non-SDB 
= 57 ± 
11.7 years 

Subjects who 
were referred 
to the 
University of 
Kentucky 
sleep 
laboratory for 
evaluation of 
OSA. 
 
 

Apnea: was 
defined as 
cessation of air 
flow at the nose 
and mouth for 10 
s or longer during 
sleep. 
Hypopnea: was 
defined as a 50% 
reduction in the 
thermocouple 
signal amplitude 
associated with a 
4% fall in oxygen 
saturation. The 
number of apneas 
and hypopneas 
were combined 
and recorded as 
SDB events. 

A clench was 
defined as activity 
of the masseter 
muscle exceeding 
40% of the 
maximum clench 
of the muscle and 
lasting for 2 
seconds or longer. 

The SDB group had 
a total of 193 
bruxing events, an 
average of 16.1 per 
subject (range 0 to 
43, SD 11.6).  The 
control group had a 
total of 314 bruxing 
events. There was 
an average of 26.2 
bruxing events per 
subject (range 0 to 
57, SD 23.9).  
There were no 
statistical 
differences. 
 
Student's t-test 

 NR 
 
NR 

Phillips et al., 
1986 [42] 
 
United States 
 
Cross-
Sectional 

To determine the 
relationship 
between OSA and 
parafunctional 
activity. 

N=24 
(M=21, 
F=3).            
 
OSA:14         
Non-
OSA:10 
 
OSA: 52 ± 
15.9 years    
Non- 
OSA:  

Patients 
referred to the 
University of 
Kentucky 
Sleep Apnea 
Laboratory 
during the 
four-month 
period 
between July 
and October, 
1985 for 

Apnea: was 
defined as 
cessation of 
airflow at the 
nose and mouth 
for 10 s or longer 
during sleep. 
Hypopnea: was 
defined as a 
reduction in 
airflow 
associated with a 

A clench was 
defined as activity 
of the masseter 
muscle exceeding 
40% of the 
maximum clench 
of that muscle and 
lasting for two 
seconds or longer. 

Nocturnal 
clenching was 
slightly higher in 
patients with OSA 
than those without 
(12.2 vs 7.6 
p=0.18), and there 
was a correlation 
between the clench 
index and AHI by 
linear regression (r 
= 0.49, p<0.05). 
There were 

 NR 
 
NR 
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50.2 ± 
16.4 years 

evaluation of 
possible OSA. 
 
 

4% fall in oxygen 
saturation. 

significant falls in 
both the AHI (64.4 
± 28.8 vs 36.5 ± 
36.7, p=0.02) and 
clench index (12.5 
±  12.1 vs 7.0 ± 8.6, 
p = 0.04) in the 
lateral decubitus vs 
supine sleeping 
positions. 
 
NR 
 

Saito et al., 
2014 [36] 
 
Japan 
 
Descriptive 

To investigate the 
temporal 
association 
between SB 
events and OSA 
events. 

N=10 
(male) 
 
46.7 ±11.5 
years 

Subjects with 
confirmed 
OSA and SB. 
 
 

Apnea-
hypopnea event: 
American 
Academy of 
Sleep Medicine 
 
 

SB: Events were 
identified as 
RMMA. The 
amplitude was set 
twice the baseline 
activity. 

In patients with 
concomitant OSA 
and SB, most SB 
events occurred 
after OSA events, 
suggesting that SB 
events occurring 
close to OSA 
events is a 
secondary form of 
SB. 

 NR 
 
No conflict of 
interest declared. 

Saito et al., 
2016 [32] 
 
Japan 
 
Cross-
Sectional 

To investigate, in 
a population 
reporting 
awareness of both 
OSA and SB, the 
associations 
between each 
specific breathing 
and jaw muscle 
event. 

N=59 
(M=47, 
F=12) 
 
44.8 ± 
10.8 years 

Japanese 
patients 
reporting 
awareness of 
breathing 
cessation and 
tooth grinding 
as well as 
signs and 
symptoms of 
OSA and SB. 
 

Apnea and 
hypopnea events 
were scored 
according to 
standard criteria, 
with an AHI 
threshold of 5 
events/h or more. 

RMMA/SB 
Episode/h>2 and/ 
or RMMA/SB 
bursts/h>25. 

AHI did not show a 
significant 
correlation with 
RMMA/SB 
episodes nor with 
RMMA/SB bursts. 
Sleep arousals in 
patients with 
concomitant SB 
and OSA are not 
strongly associated 
with onset of 
RMMA/SB. 

 50.84% 
(30/59) 

No 
 
No 
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Spearman 
correlation test. 

Sjoholm et 
al., 2000 [35] 
 
Canada 
 
Cross-
Sectional 

To test the 
hypothesis of a 
direct association 
between SDB and 
SB. 

N=21 
(M=19, 
F=2) 
 
40.0 ± 
29.2 years 

Patients with 
OSA. 
 
 

Apnea: was 
defined as the 
cessation of 
airflow for at 
least 10 s.  
 
Hypopneas: 
were defined as a 
decrease of more 
than 50% in 
thoracoabdominal 
amplitude for at 
least 10 s. 

(1) Subjective 
estimation: teeth 
grinding, or 
clenching was 
reported by the 
patient one to two 
nights or more per 
week. 
 
 (2) Clinical: the 
number and extent 
of visible wear 
facets on tooth 
enamel (attrition), 
the presence of 
masticatory muscle 
fatigue, and/or 
discomfort of the 
temporomandibular 
joint. 
 
 (3) Masseter 
EMG: If the 
arbitrary cut-off 
point of 2.5 
rhythmic jaw-
movement 
episodes per hour 
was exceeded, the 
participant was 
considered to be as 
a bruxer during 
that night.  
 

Masseter 
contraction 
episodes were 
associated with the 
termination of 
apnea or hypopnea 
episodes in 3.5% of 
the mild group and 
14.4% of the 
moderate group 
(p<0.05). It appears 
that SB is rarely 
directly associated 
with apneic events. 
 
Student's t-test 

47.61% 
(10/21)      
                           
Mild OSA 
54% (6/11)  
                     
Moderate 
OSA 40% 
(4/10) 

NR 
 
NR 
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Smardz et al., 
2020 [43]  
 
Poland 
 
Cross-
Sectional 

To evaluate the 
relationship 
between SDB and 
SB. 

N=77 
(M=21, 
F=56)  
                        
SB:58             
Non-
SB:19  
 
34.8 ± 
10.8 years 

Patients 
above 18 
years age, 
with a 
positive 
diagnosis of 
probable SB 
of the Clinic 
of Prosthetic 
Dentistry 
operating in 
the 
Department 
of Prosthetic 
Dentistry at 
Wroclaw 
Medical 
University. 

Apnea: defined 
as the absence of 
airflow through 
the airway for 
more than 10 s.  
 
Hypopnea: has 
been defined as a 
decrease in 
respiratory 
amplitude by 
more than 30% 
for more than 10 
s, followed by 
subsequent blood 
desaturation of 
more than 3% or 
subsequent 
arousal. 

Episodes qualified 
as bruxism if there 
was a RMMA, 
often accompanied 
by grinding sounds 
and characteristic 
movements in 
the mandible 
occurring after a 
minimum of 3s 
break from the last 
muscle activity. 
Episodes were 
classified as phasic 
(lasting 0.25 to 2s), 
tonic (lasting more 
than 2s), or mixed. 

Both groups (SB 
and Non-SB) not 
differ statistically 
significantly in 
terms of oxygen 
desaturation index 
(U=540.0, p= 0.90) 
and AHI (U = 
531.5, p = 0.82). 
Quantitative 
analysis showed a 
lack of a 
statistically 
significant 
relationship 
between AHI and 
ODI in the SB and 
Non-SB patients. 
 
Mann-Whitney U 
test 

 Authors have no 
competing interests 
to declare. 

 
This study was co-
financed by 
financial resources 
for Young 
Researchers of 
Wroclaw Medical 
University, Poland 
(STM.B022.17.011). 
The funding source 
was not involved in 
the study design, in 
the collection, 
analysis and 
interpretation of 
data, in the writing 
of the report, and in 
the decision to 
submit the article for 
publication. 

Tan et al., 
2019 [16] 
 
Singapore 
 
Cross-
Sectional 

To determine the 
prevalence of SB 
in adult OSA 
patients, to assess 
the association 
between SB and 
OSA in terms of 
sleep 
macrostructure 
and respiratory 
parameters and to 
determine 
possible OSA risk 
factors for SB. 

N=147  
(M=100, 
F=47)     
                    
SB: 49 
(M=37, 
F=12)             
Non-SB: 
98 (M=63, 
F=35) 

Patients 
diagnosed 
with mild, 
moderate, or 
severe OSA 
and aged 25 
years and 
above who 
underwent a 
PSG at the Ng 
Teng Fong 
General 
Hospital sleep 
clinic from 

Apnea: was 
determined as a 
cessation in 
airflow of 90% 
for a minimum 
period of 10 s. 
Hypopnea: was 
identified when 
the airflow 
dropped by 30% 
for a period of 10 
s, accompanied 
by an oxygen 
desaturation of 

SB episodes were 
established when 
masseter RMMA 
exhibited twice the 
background EMG 
amplitude and were 
proceed by a 
period of > 3 
second of stable 
background EMG. 

Of the 147 OSA 
patients, 49 (33.3%; 
95% CI: 25.7 to 
40.9%) were 
diagnosed with SB, 
while 98 (66.7; 
95% CI: 59.1% to 
74.3%) had no SB 
(descriptive 
analysis). An 
association was 
found between AHI 
and SB group. SB 
patients had 

33.33 % 
(49/147) 

NR  
 
No Conflict of 
interest. 
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July 2015 to 
February 
2016. 
 

3%. AHI: 
indicated the 
severity of OSA 
through the 
representation of 
number of 
apnea/hypopnea 
events per hour 
of sleep. Mild 
OSA was defined 
as having an AHI 
of 5 or more and 
less than 14 
respiratory events 
per hour, 
moderate OSA 
between 15 or 
more and less 
than 30 events 
per hour, and 
severe OSA as 30 
or more events 
per hour. 
 

significantly higher 
Respiratory Arousal 
Index and Oxygen 
Desaturation Index 
than non-SB 
patients. This study 
demonstrated that 
SB occurs in about 
one-third of OSA 
patients. 
 
Mann-Whitney U 
test. 

 
Legend: AHI: Apnea-Hypopnea Index; CI: Confidence Interval; EMG: Electromyography; F: Female; M: Male; NR: Not Reported; OSA: Obstructive Sleep Apnea; PSG: 
Polysomnography; RMMA: Rhythmic Masticatory Muscle Activity; SB: Sleep Bruxism; SAHOS: Obstructive sleep apnea-hypopnea syndrome. 
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Table 3. Characteristic of the included studies in children (n=8). 
 

Author, Year 
 

Country 
 

Study Design 

Objective 

Sample Sex 
(M/F) 

 
Mean age or 

orange 

Inclusion 
Criteria 

 
OSA and SB 
Assessment 

OSA 
Diagnoses 
Criteria 

SB Criteria 

Findings 
 

Statistical 
Analysis 

Prevalence 
SB/OSA 

concomitant 

Report on the 
sources of 
funding 

 
Conflict of 

Interest 
Castilho et al., 
2020 [48] 
 
Brazil 
 
Cross-
Sectional 

To study the 
incidence of 
mouth breathing 
and its 
association with 
sleep disorders, 
dental caries, 
malocclusion and 
deleterious oral 
habits, in 
children. 

152 (M=80, 
F=72) 
 
6-9 years 

Children of 
three schools 
with different 
socioeconomic 
indicators, 
chosen by the 
Education 
Department of 
the 
Municipality of 
Botucatu/SP, 
Brazil during 
the period of 
May 2016 to 
November 
2017. 
 
OSA: OSA-18  
SB: 
Questionnaire 
and clinical 
evaluation 

The result of 
the OSA-18 
questionnaire is 
given by the 
sum of the 
values chosen 
by the person 
interviewed for 
the frequency 
with which the 
cited events 
occur. The 
numerical value 
can be 
translated as 
low (<60 
points), 
moderate (≥60 
points and <80 
points) or high 
(≥80 points) 
risk for OSAS 
by the child. 
 

NR Children who had 
a low and 
moderate risk for 
OSAS (OSA-1 
and OSA-2) had 
39% of bruxism. 
In 29 patients 
with severe risk 
for OSAS (OSA-
3), the proportions 
were 67%. 
 
A descriptive 
statistical analysis 
of the data with 
frequency and 
percentage for the 
qualitative 
variables. Chi-
square or 
Fisher’s exact test 
was performed 
when necessary. 

 40.78 % 
(62/152)                 
OSA mild and 
moderate: 39% 
(54/138) OSA 
severe 67% 
(8/14) 

NR 
 
NR 

Ferreira et al., 
2015 [49] 
 
Brazil 
 

To evaluate the 
prevalence and to 
test 
for possible 
associations 

 496 (M= 249, 
F= 247) 
 
4.49 ± 1.04 
years 

Children of 
preschool age 
(3–6 years old) 
who live in the 
city of Taubate.  

Those 
participants 
who had a 
Mallampati 
score of III or 

Clinical 
examinations 
evaluated the 
presence of 
wear facets on 

There is an 
association 
between SB and 
OSAS in children. 
An association 

2.82 % 
(14/496) 

The authors 
would like to 
thank CNPq (a 
Brazilian 
governmental 
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Cross-
Sectional 

between SB and 
OSA. 

 
OSA: clinical 
examinations 
and application 
of a 
questionnaire to 
be answered by 
the parents, 
based on a 
modified 
version 
of the 
Mallampati 
questionnaire.  
SB: clinical 
examinations 
and 
questionnaire to 
be answered by 
the parents. 

IV and whose 
parents 
answered ‘Yes’ 
for all the 
questions on 
the OSAS 
questionnaire 
were diagnosed 
with sleep 
apnea. 

canines and 
incisors where 
the worn 
borders of the 
teeth fit the 
wear facet of 
the antagonist 
tooth during 
excursive 
movements.  

was found 
between the 
presence of SB 
and OSA, where 
11.03% of 
subjects with SB 
also exhibit OSA, 
and 97% of 
subjects without 
SB did not present 
OSA. SB was 
associated with 
OSA. 
 
Descriptive 
statistics, and 
possible 
associations were 
tested using a 
Chi-square test. 
ANOVA was 
used to compare 
the average age 
among children 
who were and 
were not 
diagnosed with 
SB and OSA. 
 

research agency) 
and the 
University of 
Taubate´ for the 
grant received 
by the first 
author (NMRF) 
to develop this 
study (PIBIC 
#072/12). 
 
The authors 
deny any 
conflict of 
interest. 

Goyal et al., 
2018 [51] 
 
India 
 
Cross-
Sectional 

To estimate the 
prevalence of 
OSA in school 
children aged 5–
10 years and its 
association with 
academic 
performance. 

1346 (M=836, 
F= 510) 
 
NR 
 
 5–10 years 

Children aged 
between 5 and 
10 years at 
three 
purposively 
selected schools 
of Bhopal, 
India, from July 

OSA: SRBD > 
33%. 

NR Students with 
positive SRBD 
had higher 
chances of having 
bruxism (29% vs. 
15.4%; P 
<0.0001, adjusted 

 No 
 
There are no 
conflicts of 
interest. 
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2015 to 
November 
2015. 
 
OSA: Validated 
22-item 
pediatrics sleep-
related 
breathing 
disorder 
(SRBD).  
SB: 
Questionnaire. 
 

OR: 1.7; 95% CI: 
1.1–2.6). 
 
Logistic 
regression 
analysis 

Gregório et al., 
2008 [50] 
 
Brazil 
 
Cross-
Sectional 

To investigate the 
symptoms most 
frequently found 
in children with a 
PSG diagnosis of 
OSA. 

38 (M=19, 
F=19) ** 3 
children who 
were non-
apneic.  
 
8.4 ± 3.99 
years 

Children 
consecutively 
referred to the 
sleep laboratory 
with suspicion 
of OSAHS 
between June of 
2003 and 
December of 
2004. 
 
OSA: PSG 
SB:Pre-sleep 
questionnaire  

OSA: was 
defined as a 
decrease of at 
least 50% of the 
baseline flow 
associated with 
the desaturation 
of 4% or more 
and/or micro-
arousals. AHI: 
was calculated 
based on the 
number of 
obstructive 
apneas and 
hypopnea 
events 
occurring 
during one hour 
of sleep. The 
adopted 
classification 
were: normal 

NR In children with 
OSA, bruxism 
was seen in 
31.3%. All the 
children 
diagnosed with 
severe OSA also 
presented 
bruxism. 
 
Student’s t-test or 
Mann-Whitney 
test 

31.3 % (11/35) NR 
 
NR 
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with an AHI < 
1; mild with an 
AHI between 1 
and 5; moderate 
when the AHI 
is between 5 
and 10 and 
serious when 
the AHI is >10. 

Segu et al., 
2020 [52] 
 
Italy 
 
Cross-
Sectional 

To assess such 
correlations in a 
large sample of 
school children 
between SB and 
sleep disorders. 

741 (M=409, 
F=332) 
 
11.26 ± 4.05 
years 

A group of 741 
consecutive 
children of a 
private 
orthodontic 
practice 
between 
January 2016 
and May 2019.  
 
OSA and SB: 
Clinical 
evaluation and 
questionnaire 
Sleep 
Disturbance 
Scale for 
Children. 

NR NR The Spearman test 
reported a 
significant 
correlation 
between parental-
reported tooth 
grinding and sleep 
apnea (r=0.092). 
There is a 
significant 
correlation 
between parental-
reported tooth 
grinding and 
OSA. 
 
Spearman test 
 

 NR 
 
The authors 
declare that there 
are no conflicts 
of interest. 

Sheldon SH, 
2010 [54] 
 
United States 
 
Cross-
Sectional 
 

To evaluate the 
presence of SB 
noted on 
comprehensive 
polysomnography 
in 119 
consecutive 
patients with 
possible OSA. 

119 (NR) 
 
7.0 ± 4.0 years 

Patients 
between ages 3 
and 16 years, 
referred to the 
Pediatric Sleep 
Medicine 
Center with 
symptoms of 
snoring. 
 

OSA: was 
scored when a 
greater than 
90% decrease 
was present in 
the signal 
amplitude for 
90% or 
greater of the 
entire 

Bruxism was 
defined as three 
or more 
rhythmic 
contractions of 
the temporalis 
muscles, as 
measured with 
temporalis 
muscle 

Sleep-related 
rhythmic 
temporalis muscle 
activity associated 
with arousal 
is significantly 
associated with 
indices of 
respiratory 
disturbance, 

 NR 
 
NR 
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OSA and SB: 
PSG 

respiratory 
event compared 
with pre-event 
baseline 
amplitude. 
Hypopnea: 
was scored if 
the event was 
associated with 
a 50% or 
greater decline 
in the 
amplitude of 
the nasal 
pressure for at 
least two 
respiratory 
efforts, the fall 
in nasal 
pressure lasted 
90% or more of 
the entire 
respiratory 
event compared 
with the 
amplitude 
preceding the 
event, and the 
event was 
associated with 
an arousal, 
awakening, or 
3% or greater 
oxygen 
desaturation. 
 

electromyogram 
(EMG), 
occurring 
during NREM 
or REM sleep 
lasting more 
than 3 seconds, 
but less than 15 
seconds. 

particular the 
Arousal Index, 
and AHI, as 
measured using 
standard pediatric 
polysomnographic 
techniques. 
 
Mann-Whitney. 
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Singh N, 2011 
[55] 
 
United States 
 
Cross-
Sectional 

To investigate 
whether sleep 
bruxism-related 
tooth wear could 
be a 
clinical marker 
for pediatric 
OSA. 

50 (M=25, 
F=25) 
 
7.6±1.5 years 

Pediatric 
subjects were 
recruited for 
this study from 
a pediatric sleep 
disorder center 
and a private 
dental practice. 
 
OSA: PSG 
SB: Dental 
wear score. 

OSA was 
measured 
utilizing the 
AHI. The AHI 
scored the OSA 
events, and was 
used to classify 
the subjects 
into those with 
OSA and those 
with no OSA 
(controls; 
AHI<1). 

Score 1 = no 
dental wear, or 
obvious wear of 
enamel or wear 
through the 
enamel to the 
dentin in single 
spots. 
                           
Score 2 = wear 
of the dentin up 
to one-third of 
the crown 
height 
 
Score 3 = wear 
of the dentin 
more than one-
third of the 
crown height. 
 

The results 
revealed no 
statistically 
significant 
association 
between both the 
presence and 
severity of OSA 
and the presence 
and severity of 
sleep bruxism 
related dental 
wear.   SB related 
dental wear is not 
a clinical indicator 
of pediatric OSA. 
 
Descriptive 

 Dr. Nischal 
Singh is NOT 
receiving any 
financial 
sponsorship or 
remuneration to 
conduct this 
study. 
 
There is no 
conflict of 
interest that 
would 
compromise his 
position or this 
research study. 

Tachibana et 
al., 2016 [53] 
 
Japan 
 
Cross-
Sectional 

To investigate 
the prevalence of 
sleep bruxism in 
children in Japan, 
and its 
relationships with 
sleep-related 
factors and 
daytime 
problematic 
behavior. 

6023 
(M=2975, 
F=3048) 
 
NR 

2191 
preschoolers 
and  3832 
elementary 
school students 
from Japan 
were subject to 
analysis. 
 
OSA and SB: 
Japanese Sleep 
Questionnaire 

Higher scores 
indicated 
greater signs of 
sleep disorders 
or deleterious 
sleep habits. 

SB Does he/she 
grind his/her 
teeth during 
sleep by rating 
on a 6-point 
intensity Likert 
scale. 

Sleep bruxism 
significantly 
correlated with 
OSA. 
 
Logistic 
regression 

21% (1263/ 
6023) 

Fundings from 
the Challenge to 
Intractable Oral 
Diseases and the 
Grantin-Aid for 
Scientific 
Research and 
from the Center 
of Innovation 
Science and 
Technology 
based Radical 
Innovation and 
Entrepreneurship 
Program. 
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None to declare. 
 

 
 
Legend: AHI: Apnea-Hypopnea Index; F: female; M: male; NR: Not Reported; OSA: Obstructive Sleep Apnea; PSG: Polysomnography; SB: Sleep Bruxism; SDB: Sleep-
disordered breathing. 
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Table 4. Results related to the respiratory variables analyzed in adults (ODI, SE, AI, AHI and minOSAT). 
 

 
Oxygen Desaturation Index (ODI) 

Study  SB Mean ± SD Non-SB Mean ± SD p value 
Hosoya et al., 2014 33.7 ± 25.0 22.4 ± 19.3 <0.05* 
Smardz et al., 2020 5.09 ± 8.24 3.28 ± 3.22 0.90 
Tan et al., 2018 35.05 ± 24.75 26.1 ± 28.65 0.005* 

 
Sleep Efficiency (SE) 

    

Kim et al., 2020 86.2 ± 14.1 81.5 ± 14.7 0.14 
Hosoya et al., 2014 16.7 ± 8.6 17.6 ± 8.6 >0.05 
Tan et al., 2018 85.20 ± 12.40 85.49 ± 13.01 0.83 

 
Arousal Index (AI) 

    

Kim et al., 2020 6.9 ± 9.3 21.0 ± 26.3 0.13 
Hosoya et al., 2014 40.0 ± 18.8 31.3 ± 15.9 >0.05 
Tan et al., 2018 49.92 ± 18.05 43.44 ± 21.07 0.03* 

 
Minimum Oxygen Saturation 
(minOSAT) 

    

Kim et al., 2020 83.8 ± 8.5 80.4 ± 9.6 0.26 
Smardz et al., 2020 88.90 ± 6.34 88.16 ± 9.39 0.93 
Tan et al., 2018 78.47 ± 10.21 81.47 ± 10.76 0.04* 

 
Apnea-Hypopnea Index (AHI) 

    

Kim et al., 2020 25.5 ± 16.6 45.1 ± 28.2 0.03* 
Hosoya et al., 2014 37.2 ± 22.9 27.0 ± 19.7 <0.05* 
Smardz et al., 2020 5.52 ± 9.40 3.49 ± 3.55 0.82 
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Table 5. Summary of suggestions for future studies. 
 

 
 

• Investigate the temporal relationship of OSA and SB episodes. 

• The aim and hypotheses should be specific to challenge the association of OSA and SB. 

• Populations with sufficient sample size to support the statistical comparison. 

• Control for the influence or moderation of the following: age, gender, body mass index, anatomical variables, Mallampati and 

Freidman scores, use of medication, alcohol, cannabis, previous treatment (Continuous Positive Airway Pressure, oral device). 

• Plan specific causality challenge: risk factor exposure, using medication or device to test if a causality can be reversed. 

• Use data collection method and scoring according to recognized standards. 

• Assess if frequency-severity is correlated (number of rhythmic masticatory muscle activity and AHI). 

• Collect data in sleep environment if medical risk for patient, otherwise favor home sleep testing with oromotor, cardio-respiratory 

outcomes and this over 3-4 nights. 

• Collect questionnaire-based information on medical history of the patients and, when possible, using validated questionnaires. 

• If possible, to assess role of non- anatomical phenotype for OSA and SB. 
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Abstract 

Study Objectives: To investigate the prevalence of sleep bruxism (SB) in obstructive sleep 

apnea patients and the patterns of occurrence between SB episodes and apnea-hypopnea events 

in a polysomnographic (PSG) analysis. 

Methods: A descriptive study in which participants were submitted to PSG exam in a sleep 

laboratory was done. From 95 individuals, sixty-two had their PSGs eligible for evaluation. 

Both SB and OSA were detected by the one-night PSG. The occurrence patterns were analyzed 

within a 2-min time window: T1 - the interval between apnea-hypopnea events (AHE) 

termination and SB episode onset (SB episode after AHE), and T2 - the interval between SB 

episode termination and AHE onset (SB episode before AHE). An overall average of T1 and 

T2 was obtained and was statistically compared using paired t-test. Five occurrence patterns 

between SB episode and AHE was tested (ANOVA repeated measure). Statistical significance 

was determined at p<0.05. 

Results: Out of 62 participants, 61 presented OSA. The prevalence of SB in the population 

studied was 74.2%. There was no statistical difference between the occurrence of SB episode 

after 15.36 (±12.52) seconds or before apneic events 13.92 (±11.04), p=0.51. Most SB episodes 

(47.7%) occurred without relationship with AHE.  

Conclusions: The prevalence of SB in OSA patients was very high. We did not find a pattern 

of occurrence between SB episodes and AHE. The most SB episodes occurred isolated, that is 

means without relationship with AHE. 

Keywords: sleep bruxism, obstructive sleep apnea, sleep disorders, polysomnography 
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Statement of Significance  

The identification of a pattern of occurrence between sleep bruxism and obstructive sleep apnea 

could be helpful for dentists and sleep physicians to better understand if there is a synergistic 

mechanism between these two conditions and, perhaps, establish a better management 

treatment plan. This study did not find a pattern of occurrence between sleep bruxism and 

obstructive sleep apnea. 
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INTRODUCTION 

Sleep bruxism (SB) has been described as a “masticatory muscle activity during sleep that is 

characterized as rhythmic or non-rhythmic”. Moreover, this activity is not considered a 

movement or sleep disorder in otherwise healthy individuals1. The prevalence of SB in adults 

based on clinical investigation is around 12.8% (±3.1%)2, while when it is detected by 

polysomnography (PSG) reached 7.4%3. Sleep bruxism may be associated with undesirable 

consequences such as facial muscle pain4, decreased bite force5, implant complications6,7,  poor 

sleep quality and lower oral-related quality of life8,9, therefore the importance of its early and 

adequate detection. 

The SB detection can be performed by non-instrumental approaches (questionnaires, oral 

history, clinical inspection) associated or not to instrumental approaches (electromyographic 

recordings). SB is categorized as “possible” when is recognized based on a positive self-report 

only; “probable” based on a positive clinical inspection, with or without a positive self-report; 

and “definitive” based on a positive instrumental assessment, with or without a positive self-

report and/or a positive clinical inspection. Therefore, the standard reference for SB detection 

is based on positive instrumental approaches as electromyography (EMG) or PSG1. 

Obstructive sleep apnea (OSA) is a sleep-related disorder characterized by a collapse of the 

upper airways in the setting of continued respiratory effort, leading to airflow cessation and 

arterial oxygen desaturation, often terminated in an arousal10. In adults, the OSA is classified 

by its severity: severe OSA means that the apnea-hypopnea index (AHI) is greater than 30 

episodes per hour; it is considered moderate OSA when the AHI is between 15 and 30, and 

mild OSA when the AHI is between 5 and 15 episodes per hour.  

An association between SB and OSA has been previously hypothesized11-13. The hypothesis 

was based on the understanding that both SB and OSA are related to sleep arousal episodes, 

i.e. micro-awakenings featuring physiological activations13. Four systematic reviews14-17 on the 
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subject have been published with inconclusive scientific evidence to establish a clear relation 

between them. Other hypotheses are also reported, regarding the temporality of the occurrence 

of SB and OSA events11,18,19. One study reports the possible hypotheses related to the 

temporality of the two conditions, which would be: (1) the two phenomena are unrelated; (2) 

the onset of the OSA event precedes the onset of the SB event within a limited time span, with 

SB having a potential OSA-protective role; (3) the onset of the SB event precedes the onset of 

the OSA event within a limited time span, with SB having an OSA-inducing effect; and (4) the 

onset of the OSA and SB event occurs at the same moment12. 

The evidence on the temporal relationship between SB and OSA is scarce and 

controversial11,18,19. As recommended by a recent scoping review, the new studies should focus 

their analysis not only on identifying a relationship between SB and OSA, but to investigate 

the temporal association of the episodes20. The identification of a pattern of occurrence between 

SB and OSA could be helpful for dentists and sleep physicians to better understand if there is 

a synergistic mechanism between these two conditions and, perhaps, establish a better 

management plan20.  

Thus, the aims for this article are: first, to describe the prevalence of SB in a population with 

OSA. Second, to analyze the patterns of occurrence between SB episodes and apnea-hypopnea 

events.  

METHODS 

Ethical Considerations 

The development of this study was approved by the Human Research Ethics Committee of the 

Federal University of Santa Catarina, under number 84783518.6.0000.0121. The study was 

conducted following the Helsinki Declaration of 196413.  
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Study Design 

This is an observational descriptive study reported following the “Strengthening the Reporting 

of Observational Studies in Epidemiology” (STROBE)12 (Appendix 1).  

Setting and Participants  

Previously, a pilot study was carried out with 10 patients, to test the research procedures. With 

no change in the evaluated outcomes, these patients were subsequently incorporated into the 

final sample. A convenience sample was composed of patients suspected of sleep-disordered 

breathing consecutively referred to Baía Sul Hospital - a private hospital located in 

Florianópolis, Brazil, for an overnight PSG. Participants were invited to participate in the 

research before the conduction of the PSG exam.  

Inclusion Criteria 

Adult patients (>18 years old) scheduled for PSG between January 2019 and October 2019. 

Exclusion Criteria 

• Patients with neurological or movement impairment in general health conditions 

and PSG exams that did not have good signal quality for interpretation. 

• Variables / Data sources / Measurement  

Demographic and anthropometric variables 

Demographic and anthropometric data including age, sex, and body mass index (BMI) were 

recorded. The data collection related to the characteristics of the patients was carried out, on 

the same night of the PSG exam, using an electronic questionnaire (Google Docs) accessed via 

internet on a tablet (Ipad Air 2, Apple). The patient self filled the information on the tablet. A 

calibrated digital scale (Digital Glass G-Tech, ACCUMED, China) was used to measure the 

patient's weight in kilograms. The measure was performed and noted by a dentist responsible 

for data collection on the day of PSG exam. The same scale was used for all patients. A tape 

measure was used to measure the patient's height. For measurement the patient was standing 
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with arms extended along the body and spine straight; eyes at a fixed point and head at 90º 

from the floor; heels and knees with a point of contact between them and the buttocks against 

the wall. In the same way, the responsible for this measure was a dentist. The BMI (ratio in 

which weight is divided by height squared) was calculated by BMI formula in Microsoft® 

Excel 16.29.1 (Microsoft Office 2019, Microsoft, Redmond, United States).  

Polysomnography exam 

A single overnight sleep was conducted in a dark and quiet hospital room using conventional 

PSG testing equipment (Alice III; Respironics, Andover, MA, USA), following the American 

Academy of Sleep Medicine (AASM)21. An experienced sleep medicine technician led the 

calibration of the instruments and performed an adequate recognition of the signs. The 

participants were instructed, before the beginning of the records, to perform voluntary leg 

movement, opening, closing and moving the eyes, teeth clenching, mandibular laterality, 

mandibular protrusion, as well as swallowing and coughing movements to record baseline 

amplitudes. Sleep recordings were registered with surface electrodes.  

The electrodes were inserted by the same trained technician blinded to the research objectives 

in all participants. Three electroencephalograms (EEG) channels: (F4-M1, C4-M1, O2-M1) 

and other three backup leads (F3-M2, C3-M2, O1-M2; 2). Two electrooculography (EOG) 

channels: E1-M2 leads (E1 placed 1 cm below and 1 cm lateral to the distal end of the left eye 

and E2-M2 placed 1 cm below and 1 cm lateral to the distal end of the right eye). Three 

electrodes for EMG: central position 1 cm above the lower edge of the mandible, another 2 cm 

below the lower edge of the mandible 2 cm to the right of the midline and another in the same 

position, but to the left of medium line; Leg EMG with one electrode on each leg in the anterior 

tibial region to be recorded in just one channel. To detect bruxism, two electrodes were placed 

in the masseter region bilaterally. The variables collected during the polysomnographic 
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examination included airflow (through a nasal/oral thermistor), nasal pressure transducer, 

thoracic and abdominal movement for monitoring respiratory effort. 

Obstructive Sleep Apnea diagnosis 

A single trained sleep medicine specialist performed the PSG analysis. The OSA diagnosis was 

done exclusively based on AHI values. An apnea event was determined when there was an 

interruption in airflow ≥ 90% for a minimum of 10 seconds. Mild OSA was defined as when 

the AHI is between 5 and 15 episodes per hour; moderate OSA, between more than 15 episodes 

and less than 30 events per hour; and severe OSA, as more than 30 events per hour21.  

Sleep Bruxism Assessment  

The SB events were estimated through the activity of the masseter muscle, assessed through 

EMG. Events separated by 3-second intervals were considered episodes of SB when following 

one of the patterns: 1) tonic (at least one masseteric EMG shot greater than 2 seconds); 2) 

phasic (three or more shots of masseteric EMG lasting between 0.25 and 2 seconds); or 3) 

mixed (both types of triggers). SB scoring rubrics were adapted from AASM 2016 manual to 

score sleep and associated events15,16. Patients were diagnosed with SB when they 

demonstrated more than two bruxism episodes per hour of sleep2. Sleep bruxism analyses were 

performed by another blinded evaluator who underwent specific training to analyze SB and 

who did not participate in the data collection. 

Prevalence of Sleep Bruxism in patients with Obstructive Sleep Apnea  

The prevalence of SB in patients with OSA was calculated by dividing the number of patients 

who had SB in the PSG exam, by the number of patients with OSA. 

Patterns of Occurrence between SB episodes and Apnea-Hypopnea events 

The patterns of occurrence between both conditions were obtained in two analyses. In the first 

analysis, the difference in mean duration of occurrence between apnea-hypopnea events (AHE) 

and SB episode was verified. A trained dentist performed the manual analysis of the recordings 
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of PSG and registered the interval periods. Two time periods were evaluated: (A) the interval 

between the end of the AHE and the beginning of the SB episode, called T1 (SB episode after 

AHE) (Figure 1A); and (B) the interval between the end of the SB episode and the beginning 

of the AHE, termed T2 (SB episode before AHE) (Figure 1B). The SB episodes were used as 

a reference, and from them, the closest AHE was marked before and after each SB episode. 

The analysis was scored within 2 minutes (min), 1-min after the SB episode and 1-min before 

SB episode. The mean distributions of the two intervals were calculated for all participants, 

and later an overall average of T1 and T2 was obtained.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Mean time between apnea-hypopnea event (AHE) and sleep bruxism (SB) episode 

within a 2-minute scoring window. Where, T1 = time interval between the end of the AHE and 

the beginning of the SB (A), and T2 = time interval between end of SB episode and start AHE 

(B). 
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In the second analysis five temporal patterns occurrences were evaluated (Figure 2), where SB 

episodes were used as a reference:  

1) Isolated SB episode: only SB episode in the 2-min window; 

2) Antecedent (AHE before SB episode): AHE that occurred before the SB episode in the 2-

min window; 

3) Subsequent (AHE after SB episode): AHE that occurred after the SB episode in the 2-min 

window; 

4) Antecedent + Subsequent (AHE before and after SB episode): AHE that occurred before 

and after the SB episode in the 2-min window; 

5) Concomitant (AHE and SB concomitant): episodes of both conditions that occur 

concurrently. 

Each temporal relationship was counted for each patient and at the end, an overall mean was 

obtained. 

 
 
 

 

 

 

 

 

 

 

 

Figure 2. Occurrence patterns between apnea-hypopnea event (AHE) and sleep bruxism (SB) 

episode within a 2-minute scoring window. (1) Isolated SB episode; (2) Antecedent (AHE 
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before SB episode); (3) Subsequent (AHE after SB episode); (4) Antecedent + Subsequent 

(AHE before and after SB episode); (5) Concomitant (AHE and SB concomitant). 

Bias 

The main bias in the study that should be mentioned is the selection bias because it is a 

convenience sample. 

 
Statistical methods 

The statistical analysis was performed using the statistical software Jamovi (Version 

1.8.4.0). T-test was used for independent variables (age, BMI, AHI). For the first analysis, it 

was used a paired t-test, and T1 and T2 within the 2-min windows were graphically expressed. 

Previously, the Kolmogorov-Smirnov test was performed to test the normality of the 

distribution of these variables. For analysis of occurrence patterns, the Kolmogorov Smirnoff 

was performed to test the normality and repeated measures ANOVA (non-parametric) was 

done. The Durbin-Conover was used as post-Hoc test. Statistical significance was determined 

at p <0.05. 

RESULTS 

Participants 

The study flow chart is shown in Figure 3. Ninety-five patients underwent PSG, and they all 

accepted to participate in the research. Data from 33 participants could not be evaluated all 

completely due to the bad signal quality of the PSG exam. Hence, the final sample was 

composed of 62 participants. 
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Figure 3. Flowchart of study participants adapted from CONSORT (2010). 

Legend: SB: Sleep Bruxism; OSA: Obstructive Sleep Apnea 

 

Descriptive and data outcome  

The demographic and anthropometric characteristics of the participants with and without SB 

can be seen in Table 1. Of 62 participants, 30 are females, 32 males, with age mean (46.7 ± 

14.3), BMI mean (29.7 ± 5.32) and AHI mean (106.0 ± 87.1). 

Obstructive sleep apnea was detected in 61 patients (98.4%). Definitive SB was detected in 46 

patients with OSA (75.4%). There was no difference in the mean age of patients with SB 

(46.8±15.1) and without SB (46.6 ± 11.9), (p=0.95; t-test for independent variables). Moreover, 

there was no difference in AHI events (p=0.41) and BMI (p= 0.33) in the patients with and 

without SB (Table 1). 75.4% of the sample presented both conditions (SB and OSA).  

A total of 1,361 episodes of SB were detected. During non-rapid eye movement (NREM) sleep 

1,209 occurred, 27.2% (n=370) in stage N1, 55.6% (n=757) in stage N2 and 6.0% (n=82) in 

stage N3. During the rapid eye movement (REM) occurred 11.2% (n=152) of SB episodes 

(Figure 4). 







82 

 

 

 

conducted in view of the great interest in this subject23-26. In addition, four systematic reviews 

were conducted, seeking to verify a possible association between SB and OSA14-17. However, 

the results showed insufficient scientific evidence to show beyond doubt such an association.  

SB appears to be highly prevalent in the OSA population. In the present study, 75.4% of the 

participants with OSA also had SB. A recent systematic review17 reported that the prevalence 

of SB in adult patients with OSA ranges from 26% to 53.7%. These values are much higher 

than that in the general population from the State of São Paulo, Brazil which reported a 

prevalence of 7.4% of SB assessed by PSG3. Despite the high prevalence of the two 

concomitant conditions, an association between them is still controversial. In this study, an 

assessment of the association between the two conditions could not be performed, as this is a 

population mostly with OSA. Regarding the association, there are studies that failed to detect 

an association between SB and OSA19,23-27. However, it differs from other studies, in which 

also used PSG as the definitive method for the detection of SB and found association between 

the two conditions.22,29. A possible explanation for these inconsistent results is the variability 

in the methodology of these studies20. Or that, the association could be related to specific SB 

phenotypes, for example, being the association more specifically found in the tonic type of 

SB25. 

Although most studies focused their efforts on analyzing the association between OSA and 

SB19,23-27, an analysis of the occurrence patterns between both conditions was still lacking. 

Some authors have considered SB a protective factor for OSA1,12,28. Their hypothesis is that 

when SB episodes immediately follow the OSA episodes, this occurrence may be viewed to 

quickly re-establish the air passage when the patient is undergoing obstructive apnea. However, 

the literature presents contradictory results11,19. Sjoholm et al19 did not find statistical difference 

in the occurrence of SB episodes being before or after apneic events. The percentage of 

masseter contraction episodes which ceased at the end of the apnea was only 3.5% in the mild 
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OSA group and 14.4% in the moderate group19. Whereas, in the study of Saito et al11, a 

significantly higher percentage of SB episodes (54.9%) showed the T1 pattern (AHE before 

SB episode) than the T2 pattern (SB episode to AHE). A recent study that used the 

cardiorespiratory polygraphy to detect OSA and SB, investigated the correlation between SB-

related masseter muscle activity and found no correlation between AHI and SB18. The same 

study showed that most of SB episodes (66.8%) occurred without a temporal relationship with 

AHEs, in agreement with the present study, that presents a larger sample18.  

It was possible to notice differences in the time window observed in these studies between 

episodes. The Sjoholm et al19 did not mention the observed time window, Saito et al.11, 

observed a 5-min window, while Colonna et al., observed a 5 seconds time window. 

In this study, a previous analysis was performed, adopting a 5-min window before and after 

SB episodes. The average occurrence between episodes of OSA and SB was around 1-min, 

therefore, for the analysis of the temporal relationship and the occurrence of episodes, the 1-

min window was used as a reference.  

Regarding demographic and anthropometric variables, age and BMI were not associated with 

SB, demonstrating that SB does not necessarily cover a population with specific characteristics.  

The interest in studying the patterns of occurrence is related to the importance of 

multidisciplinary management of patients with respiratory disorders. A significant portion of 

patients with OSA are not adequately diagnosed and therefore do not receive appropriate 

treatment33. Various clinical signs of respiratory disorders such as complaints of breath sounds 

reported by the sleeping partner, snoring, frequent daytime sleepiness, presence of 

hypertension, wide neck, retrognathia, deep palate, and large tonsils could be identified by the 

dentist34. In addition, the dentist often has more contact with patients due to the duration of 

treatment and regular visits. Thus, by identifying potential patients, the dentist could 
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intermediate and refer the patient to an appointment with a sleep physician for a more 

appropriate diagnosis and management35. 

One of the study’s strengths is the use of a SB detection method considered a reference 

standard1,36. There is a dearth of studies using PSG to detect SB, since the high cost, time 

investment, and limited technologic access.37 Another important point to be mentioned is that 

no other temporal evaluation study took into account that AHEs can happen before and after 

the SB episode, in the evaluated time window. For the main outcome of this research (temporal 

relationship), our study presents the biggest sample of current literature (n=62)11,18,19. The 

previous studies published on the same topic evaluated 21 PSGs19; 10 PSGs11, and the most 

recent study included 30 cardiorespiratory polygraphy analyses18.  

Despite the limitations, it can be suggested that the study has internal validity due to the relative 

absence of systematic errors. As for the external validity, these results can be applied to a 

similar population, that is, adults around 47 years old, suspected sleep disorders. 

CONCLUSION 

Three quarters of patients with OSA have SB. No occurrence patterns were found between SB 

and OSA. The most SB episodes in the PSG exam occurred without relationship between 

beginning or ending OSA events.  
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Figure Legends 

Figure 1. Temporal relationship between apnea-hypopnea event (AHE) and sleep bruxism 

(SB) episode within a 2-minute scoring window. Where, T1 = time interval between the end 

of the AHE and the beginning of the SB (A), and T2 = time interval between end of SB episode 

and start AHE (B). 

Figure 2. Occurrence patterns between apnea-hypopnea event (AHE) and sleep bruxism (SB) 

episode within a 2-minute scoring window. (1) Isolated SB episode; (2) Antecedent (AHE 

before SB episode); (3) Subsequent (AHE after SB episode); (4) Antecedent + Subsequent 

(AHE before and after SB episode); (5) Concomitant (AHE and SB concomitant). 

Figure 3. Flowchart of study participants adapted from CONSORT (2010). 

Figure 4. Barr graphic representation of the distribution of number of sleep bruxism episodes 

in relation to sleep phase.  
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Table 1. Descriptive characteristics of the sample with and without sleep bruxism (SB) 

(n=62). 

 SB No SB P-value 

Female 21 9  

Male 25 7  

Total 46 16 0.47 

Age (mean) 46.8 ± 15.1 46.6 ± 11.9 0.95 

BMI (mean) 29.3 ± 5.35 30.8 ± 5.26 0.33 

AHI (mean) 111.0 ± 91.0 90.3 ± 78.0 0.41 

 

Legend:  Sleep Bruxism (SB); Body Mass Index (BMI); Apnea-Hypopnea Index (AHI). 
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 Table 2. Mean, Standard Deviation (SD), Median and Interquartile Range (IQR) of sleep 

bruxism (SB) episodes according to occurrence patterns. 

 

 

 

 

 

 

 

 

Legend:  Sleep Bruxism (SB); Apnea-hypopnea event (AHE). Equals letters in columns mean 

no statistical difference.  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Occurrence Patterns 

SB episodes 

Mean (SD) 

SB episodes 

Median (IQR) 

Isolated 16.3 (15.8) a 10.5 (12.5) a 

AHE antecedent 3.55 (4.28) b 2.0 (4.25) b 

AHE subsequent 6.83 (9.54) c 4.0 (6.0) c 

AHE antecedent + subsequent 5.78 (9.11) b 3.0 (6.5) b 

Concomitant 1.63 (3.87) d 0.5 (1.25) d 
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6 CONSIDERAÇÕES FINAIS 

 
Esta tese foi composta de dois estudos com delineamento diferentes, buscando 

responder a mesma questão de pesquisa: existe associação entre bruxismo do sono e apneia 

obstrutiva do sono?  

Com o primeiro estudo, a revisão de escopo, foi possível conhecer os mais de 30 anos 

de pesquisas que buscaram entender a relação entre BS e AOS. Pode-se observar uma grande 

variabilidade nos métodos de pesquisa, gerando variabilidade também nos resultados. O 

objetivo da revisão de escopo foi mapear essa literatura, identificar gaps, e sobretudo entender 

como a pesquisa sobre este tema foi desenvolvida até agora e sugerir melhorias nas pesquisas 

futuras. Com um mapeamento exaustivo da literatura, e uma equipe de destaque internacional 

na área, novamente, não foi possível confirmar a relação entre BS e AOS em adultos. Em 

pacientes pediátricos, embora essa associação pareça plausível, atualmente ainda não há 

evidências suficientes para afirmar ou refutar a associação, levando em consideração a 

variabilidade dos métodos de detecção tanto de BS como da AOS. Na revisão de escopo não 

foi possível obter uma evidência sólida em relação a questão da temporalidade das duas 

condições devido poucos estudos disponíveis sem concordância nos resultados. Porém foi 

possível deixar algumas recomendações para pesquisas futuras: (1) investigação da relação 

temporal entre BS e AOS e não apenas a relação entre as duas condições; (2) que o  objetivo e 

as hipóteses sejam específicas para verificar a associação de BS e AOS; (3) que o estudo 

apresente uma amostra suficiente para apoiar a comparação estatística, controle de variáveis 

que podem atuar como confundidoras, uso de metodologia e interpretação do diagnóstico de 

acordo com padrões reconhecidos; (4) coleta de informações baseadas em questionários sobre 

o histórico médico dos pacientes e, quando possível, usando questionários validados; (5) 

sempre que possível avaliar o papel do fenótipo não anatômico para BS e AOS. 

Na sequência, realizamos um estudo observacional descritivo. Com base no estudo 

observacional descritivo, não foi possível constatar um padrão de ocorrência entre os episódios 

de BS e eventos de AOS. A maioria dos episódios de BS aconteceram de forma isolada, sem 

um padrão de ocorrência de episódios de apneia antes ou depois.  

Os estudos mais recentes têm apresentado bases mais sólidas e metodologias mais 

consistentes, em relação ao padrão de detecção de ambas as condições. Novos estudos na área 

analisando o padrão temporal de ocorrência entre as duas condições, com amostras mais amplas 

complementarão a análise da hipótese e beneficiarão pacientes, bem como profissionais da área 

médica e odontológica no diagnóstico e tratamento de ambas as condições. 
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APÊNDICE A 

MEMORIAL DE ATIVIDADES ACADÊMICAS 

 

Nasci aos 19 dias do mês de julho de 1990, em uma pequena cidade do interior, 

localizada na serra gaúcha, chamada Nova Bassano. Uma cidade de pouco mais de oito mil 

habitantes, de colonização italiana, pequena e aconchegante. Meus pais e meus padrinhos 

sempre me contam que estava nevando no dia em que saí do hospital, talvez venha daí todo 

meu encanto pela neve.  

Sou filha de Donatila Trevisan Pauletto (in memoriam) e Alcírio Pauletto, os dois seres 

humanos mais incríveis que já conheci. Simples, honestos, trabalhadores, sempre me ensinaram 

valores dos quais eu me orgulho e desejo transmitir aos meus filhos, o dia que vier a tê-los. 

Tenho dois irmãos mais velhos, Gláucia (in memoriam) e Diego. Minha mãe com muito esforço 

concluiu o Ensino Médio e se formou técnica em contabilidade, meu pai estudou até o quinto 

ano primário. Eles trabalhavam duro, inicialmente em um bar-restaurante e depois com uma 

padaria. Minha mãe era muito famosa na cidade pelos seus doces, salgados e bolos. Apesar de 

não terem muita instrução na educação, eles sempre incentivaram seus filhos a estudar. Minha 

irmã formou-se em Direito e meu irmão em Odontologia. Eu desde pequena acompanhei a 

jornada intensa de trabalho dos meus pais. De dia, frequentava a Creche Criança Feliz no meu 

município e à noite ficava com eles no estabelecimento, por vezes dormia ali mesmo, em uma 

caminha improvisada de sacos de farinha. Depois de um tempo, iniciei meus estudos no Colégio  

Estadual Padre Colbachini, onde sempre fui uma boa aluna, muito dedicada e minha 

matéria favorita era português. Durante o período do ensino fundamental eu também participava 

da Escolinha Municipal de vôlei, um esporte que amo até hoje e dançava no Centro de Tradições 

Gaúchas (CTG). No CTG, além da dança eu participava de concursos de declamação e também 

tive a alegria de ser Primeira Prenda Dente de Leite, Primeira Prenda Mirim e Segunda Prenda 

Mirim da Região. Meus pais sempre me incentivavam a participar de atividades extras, e isso 

fez com que eu pudesse me desenvolver, perder a timidez e viver sempre ao redor de muitos 

amigos. Eu dividia meu tempo de estudos, brincando de algumas profissões: florista, bancária, 

cantora e professora. Eu e minha amiga vizinha, vivíamos para cima e para baixo, com livros, 

cadernos, dando aula para nossos alunos imaginários, fazendo chamada, escrevendo com giz 

na mesa de futebol de botão do meu irmão. Sem dúvida era minha brincadeira favorita.  
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Já com 15 anos de idade, na época do Ensino Médio, passei a estudar em um colégio 

particular em uma cidade vizinha, com uma bolsa de estudos. Era um colégio católico, chamado 

Sagrado Coração e eu estudava no período da noite. Ao findar o ensino médio, a preocupação 

com que carreira que seguir tomou conta. Eu não tinha certeza do que eu queria ser na minha 

vida, a única certeza que eu tinha era de que eu queria estudar em uma universidade pública. 

Inicialmente a aprovação na pública não aconteceu. O primeiro vestibular que fui aprovada foi 

para psicologia na Universidade de Caxias do Sul. Animada para iniciar minha vida acadêmica, 

iniciei meus estudos, no entanto, depois de seis meses, a dúvida voltou a rondar e eu decidi 

voltar para minha cidade. Fiquei um tempo trabalhando em um banco da minha cidade, mas 

com meu pai sempre dizendo para eu escolher um curso, porque eu tinha que estudar.  

Fiz um ano de curso pré-vestibular, com intuito de amadurecer melhor qual carreira 

seguir e também me preparar para uma universidade pública. Foi um ano de muita dedicação e 

esforço que renderam frutos. Eu ainda estava em dúvida de qual caminho seguir: Psicologia ou 

Odontologia (naquele período eu também fiquei ajudando meu irmão na clínica, e confesso que 

o ato dele devolver sorriso às pessoas, chamou muito a minha atenção). No final daquele ano 

prestei vestibular para várias universidades públicas e tive a alegria de ser chamada para compor 

o quadro de alunos de Odontologia da Universidade Federal de Santa Catarina (UFSC), isso foi 

em 2010. No segundo semestre de 2010, iniciei meus estudos na UFSC, onde obtive o grau de 

Cirurgiã-Dentista, cinco anos depois. Um fato curioso aconteceu justamente no meu primeiro 

dia de aula de Anatomia com o Professor Wilson Pacheco entrando na sala com um 

macromodelo de dente. Meus olhos brilharam e vi no professor Pacheco o sentimento de alegria 

e paixão por ensinar, que eu também sentia em dar aula para meus alunos imaginários.  

Durante a graduação, sempre estive envolvida em projetos de pesquisa e extensão, já 

visando uma possível carreira acadêmica. E não deu outra, fiz minha inscrição para o Mestrado 

em Implantodontia da UFSC. Fui aprovada, e dei início à Pós-Graduação, dois dias após a 

minha formatura. O Mestrado (2015- 2017) foi um período de muito aprendizado e desafios. 

Além da vida acadêmica que estava construindo, sem estar nos meus planos, recebi o presente 

mais lindo que o Mestrado poderia me dar, meu colega de mestrado, meu companheiro de vida, 

meu esposo, meu amor, Edwin Ruales Carrera. Apesar dos obstáculos, eu estava certa do meu 

propósito, ser professora universitária. Em conjunto com o mestrado eu também fazia 

especialização em Implantodontia. Após o fim do Mestrado, eu fiquei um ano trabalhando em 

uma clínica privada, quando senti falta do meio acadêmico. Resolvi voltar para UFSC para 

fazer meu Doutorado (2018/02), agora na área de Clínicas Odontológias. Tive o prazer de ser 

orientada pela Professora Graziela De Luca Canto, que muito aprendi não somente sobre 
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metodologia, disfunção temporomandibular e bruxismo, mas sobre trabalho em equipe, 

pontualidade, prazos, dedicação. Certamente vou levar para sempre os ensinamentos obtidos 

neste período acadêmico.  

O período do Doutorado foi muito enriquecedor, além de cursar as disciplinas, 

trabalhava com pesquisas de revisões sistemáticas, desenvolvia um estudo observacional, 

participava das reuniões semanais do grupo de pesquisa, cursos de revisão sistemática. Ainda, 

tive a oportunidade de atuar como professora nos cursos de revisões sistemáticas e escrita 

científica, compartilhar conhecimento com pesquisadores de muitas universidades brasileiras 

de forma remota. Ainda, participei de vários cursos de capacitação, publiquei 19 artigos 

científicos e escrevi quatro capítulos de livros. Também tive a linda oportunidade de ser aluna 

visitante na Universidade de Zurique, na Suíça, uma experiência que me fez crescer muito como 

profissional e como pessoa.  

Entre 2018 e 2022 fui aprovada em alguns processos seletivos para professora 

substituta da UFSC. Em agosto de 2022, fui chamada para assumir o cargo, no entanto, meus 

planos haviam mudado um pouco e eu já estava morando no Equador. Atualmente sou 

Professora da disciplina de Oclusão e Clínica III da Universidad de Las Américas em Quito, no 

Equador. A seguir, uma pequena descrição das atividades realizadas durante o Doutorado 

(2018-2022). 

 

Capacitações e Atividades Complementares 

• ITI Academy campus UFSC, Universidade Federal de Santa Catarina, Brasil. 2022.  

• Aluna visitante Universidade de Zurique, Suíça, Clínica de Odontologia Reconstrutiva 

(2021); 

• Bioestatística Essencial (40 h). Universidade de São Paulo, USP, Brasil. 2021; 

• Curso de Meta-Análise de Estudos Observacionais (12 h). Universidade Federal de 

Santa Catarina, UFSC, Brasil. 2021; 

• Curso de Meta-Análise de Estudos de Intervenção (8 h). Universidade Federal de Santa 

Catarina, UFSC, Brasil. 2021;  

• Curso Intensivo de Revisão Sistemática (40 h). Universidade Federal de Santa Catarina, 

UFSC, Brasil. 2021;  

• Curso de Redação e Publicação de Artígos Científicos (30 h). Universidade Federal de 

Santa Catarina, UFSC, Brasil. 2021;  
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• Curso Intensivo de Revisão Sistemática (45 h). Universidade Federal de Santa Catarina, 

UFSC, Brasil. 2021;  

• Semana de Imersão em Disfunção Temporomandibular e Bruxismo (15h). Universidade 

Federal de Santa Catarina, UFSC, Brasil. 2021;  

• I Curso Avançado de Avaliação de Risco de Viés e Qualidade da Evidência (16h). HT 

Educacional, Brasil. 2020;  

• Materiais e Soluções Estéticas em Odontologia Digital (2h). Congresso Internacional de 

Odontologia de São Paulo, CIOSP, Brasil. 2019 – 2019; 

• Research Connect (21h). Conselho Britânico, BC, Inglaterra. 2019;  

• Curso de Revisão Sistemática Avançado (30h). Universidade Federal de Santa Catarina, 

UFSC, Brasil. 2019;  

• Curso de Meta-Análise de Estudos de Intervenção (19 h). Universidade Federal de Santa 

Catarina, UFSC, Brasil. 2019; 

• VI Curso de Revisão Sistemática e Meta-análise: Estudos Observacionais (8 horas). 

HTANALYZE, Brasil; 2019 

• Capacitação em Disfunção Temporomandibular e Bruxismo CEMDOR UFSC. (Carga 

Horária: 36h). Universidade Federal de Santa Catarina, UFSC, Brasil. 2021-2022; 

• Mini Residência em Harmonização Orofacial. (Carga Horária: 96h). 

Instituto Lucila Largura, ILL, Brasil. 2021-2022; 

• Aperfeiçoamento em Prótese Dentária. (Carga Horária: 160h). Centro Universitário 

Avantis, UNIAVAN. 2018; 

• Integrante do Centro de Dor Orofacial da UFSC (2020); 

• Integrante do Grupo de Pesquisa em Prótese Digital (2019–2020). 
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APÊNDICE B 

PREFERRED REPORTING ITENS FOR SYSTEMATIC REVIEWS AND META-

ANALYSES EXTENSION FOR SCOPING REVIEWS (PRISMA – ScR) CHECKLIST 

 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

TITLE 
Title 1 Identify the report as a scoping review. 1 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes 
(as applicable): background, objectives, 
eligibility criteria, sources of evidence, 
charting methods, results, and conclusions 
that relate to the review questions and 
objectives. 

3 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the 
context of what is already known. Explain 
why the review questions/objectives lend 
themselves to a scoping review approach. 

5-7 

Objectives 4 

Provide an explicit statement of the 
questions and objectives being addressed 
with reference to their key elements (e.g., 
population or participants, concepts, and 
context) or other relevant key elements used 
to conceptualize the review questions 
and/or objectives. 

7 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; 
state if and where it can be accessed (e.g., a 
Web address); and if available, provide 
registration information, including the 
registration number. 

7 

Eligibility criteria 6 

Specify characteristics of the sources of 
evidence used as eligibility criteria (e.g., 
years considered, language, and publication 
status), and provide a rationale. 

7-8 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

Information 
sources* 

7 

Describe all information sources in the 
search (e.g., databases with dates of 
coverage and contact with authors to 
identify additional sources), as well as the 
date the most recent search was executed. 

68 

Search 8 
Present the full electronic search strategy 
for at least 1 database, including any limits 
used, such that it could be repeated. 

Table 1 / 
Appendix S2 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of 
evidence (i.e., screening and eligibility) 
included in the scoping review. 

8-9 

Data charting 
process‡ 

10 

Describe the methods of charting data from 
the included sources of evidence (e.g., 
calibrated forms or forms that have been 
tested by the team before their use, and 
whether data charting was done 
independently or in duplicate) and any 
processes for obtaining and confirming data 
from investigators. 

9 

Data items 11 
List and define all variables for which data 
were sought and any assumptions and 
simplifications made. 

9 

Critical appraisal 
of individual 
sources of 
evidence§ 

12 

If done, provide a rationale for conducting a 
critical appraisal of included sources of 
evidence; describe the methods used and 
how this information was used in any data 
synthesis (if appropriate). 

No 

Synthesis of 
results 

13 
Describe the methods of handling and 
summarizing the data that were charted. 

10 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence 
screened, assessed for eligibility, and 
included in the review, with reasons for 
exclusions at each stage, ideally using a 
flow diagram. 

10 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present 
characteristics for which data were charted 
and provide the citations. 

10 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of 
included sources of evidence (see item 12). 

No 

Results of 
individual 
sources of 
evidence 

17 

For each included source of evidence, 
present the relevant data that were charted 
that relate to the review questions and 
objectives. 

10-11 

Synthesis of 
results 

18 
Summarize and/or present the charting 
results as they relate to the review questions 
and objectives. 

12-13 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an 
overview of concepts, themes, and types of 
evidence available), link to the review 
questions and objectives, and consider the 
relevance to key groups. 

13-17 

Limitations 20 
Discuss the limitations of the scoping 
review process. 

17 

Conclusions 21 

Provide a general interpretation of the 
results with respect to the review questions 
and objectives, as well as potential 
implications and/or next steps. 

19 

FUNDING 

Funding 22 

Describe sources of funding for the included 
sources of evidence, as well as sources of 
funding for the scoping review. Describe the 
role of the funders of the scoping review. 

19 

 
JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic 
reviews and Meta-Analyses extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic 
databases, social media platforms, and Web sites. 
† A more inclusive/heterogeneous term used to account for the different types of evidence or 
data sources (e.g., quantitative and/or qualitative research, expert opinion, and policy 
documents) that may be eligible in a scoping review as opposed to only studies. This is not to 
be confused with information sources (see first footnote). 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI 
guidance (4, 5) refer to the process of data extraction in a scoping review as data charting. 
§ The process of systematically examining research evidence to assess its validity, results, and 
relevance before using it to inform a decision. This term is used for items 12 and 19 instead of 
"risk of bias" (which is more applicable to systematic reviews of interventions) to include and 
acknowledge the various sources of evidence that may be used in a scoping review (e.g., 
quantitative and/or qualitative research, expert opinion, and policy document). 
 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA 
Extension for Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 
2018;169:467–473. doi: 10.7326/M18-0850. 

http://annals.org/aim/fullarticle/2700389/prisma-extension-scoping-reviews-prisma-scr-checklist-explanation
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APÊNDICE C 

SEARCH STRATEGY USED FOR EACH OF THE DATABASES 

 

Database 
Search 
March 17th, 2021 
 

Embase 
 
 

(bruxism) AND ("obstructive sleep apnea" OR "OSA" OR "SDB" OR "sleep 
disordered breathing") 
 

LILACS 
 

((bruxism OR bruxismo)) AND (("obstructive sleep apnea" OR "apneia 
obstrutiva do sono" OR "AOS" OR "OSA" OR "distúrbios respiratórios do 
sono" OR "SDB" OR "sleep disordered breathing")) 

Livivo 
 

(bruxism) AND ("obstructive sleep apnea" OR "OSA" OR "SDB" OR "sleep 
disordered breathing") 

PubMed 
 

("bruxism"[MeSH Terms] OR "bruxism"[All Fields]) AND ("sleep apnea, 
obstructive"[MeSH Terms] OR "obstructive sleep apnea"[All Fields] OR 
("OSA"[All Fields] OR "SDB"[All Fields] OR "sleep disordered 
breathing"[All Fields]) 

Scopus 
 

TITLE-ABS-KEY ( bruxism ) AND TITLE-ABS KEY (“obstructive sleep 
apnea” OR “OSA” OR “SDB” OR “sleep disordered breathing”) 
 

Web of Science 
 

TS=(bruxism) AND TS=("obstructive sleep apnea" OR "OSA" OR "SDB" 
OR "sleep disordered breathing") 
 

Google Scholar 
allintitle: "bruxism" AND "obstructive sleep apnea" 
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OpenGrey 
("bruxism" AND "obstructive sleep apnea") 

Proquest - 
Dissertation and 
Theses 

noft (("Bruxism" OR "bruxismo")) AND noft ("Obstructive Sleep Apnea" 
OR "apneia obstrutiva do sono") 

 

 

 

 

 

 
 
 
 

 
APÊNDICE D 

EXCLUDED ARTICLES AND REASONS FOR EXCLUSION (N = 20) 

 

 

Study Reason for exclusion 

Cahlin et al., 2017 1 

Chae et al., 2011 3 

Duran-Cantolla et al., 2015 2 

Hesselbacher et al., 2014 4 

Inoko et al., 2004 3 

Kang et al., 2006 1 

Korostovtseva et al., 2015 3 

Maluly-Filho et al., 2019 3 

Martínez et al., 2013 3 

Michalek-Zrabkowska et al., 2020 1 
Ohayon et al., 2001 3 
Oksenberg & Arons, 2002 1 

Palinkas et al., 2019 1 

Puvanendran, Thomas & Chien, 2020 1 

Simmons, Mohamed & Meskill, 2019 3 

Solbach et al., 2018 1 

Trindade & Rodriguez, 2014 3 

Udwadia et al., 2004 1 

Wetselaar et al., 2019 3 

Wieczorek et al., 2020 1 
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Reasons for exclusion: 

1. Studies that did not evaluate the relationship between SB and OSA  

2. Studies in adults that did not detected the SB and OSA by PSG; 

3.  Reviews, letters, books, conference abstracts, case report, case series, opinion 

article, technique articles, posters, guidelines, short paper, pilot study, mechanism 

evaluation studies; 

Full-text or data not available, even after three attempts to contact the corresponding authors 
over  three weeks. 
 
 

APÊNDICE E 

 
UNIVERSIDADE FEDERAL DE SANTA CATARINA 

CENTRO DE CIÊNCIAS DA SAÚDE 

PROGRAMA DE PÓS GRADUAÇÃO EM ODONTOLOGIA 
 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 
 
Eu, Joyce Duarte, doutoranda do Programa de Pós-Graduação em Odontologia, do Centro 
Ciências da Saúde da Universidade Federal de Santa Catarina (UFSC), sob orientação da Prof.ª 
Dr.ª Graziela De Luca Canto, convido você a participar da pesquisa intitulada “Associação 
entre bruxismo do sono e síndrome da apneia e hipopneia obstrutiva do sono em adultos”. 
O objetivo deste documento é dar a você informações suficientes sobre a pesquisa a qual você 
está sendo convidado a participar. 
 
OBJETIVO DO ESTUDO 
 

Este estudo tem por objetivo avaliar se existe associação entre o bruxismo do sono, 
caracterizado por rangimento ou apertamento dos dentes durante o sono e a síndrome da apneia 
e hipopneia obstrutiva, um problema respiratório onde há bloqueio total ou parcial da respiração 
durante o sono, através de dados obtidos por exame físico, questionários e exames de 
polissonografia. 
 
PROCEDIMENTOS 
 

• Em um primeiro momento, serão aplicados questionários específicos para 
identificar sinais e sintomas de bruxismo do sono e síndrome da apneia e hipopneia 
obstrutiva do sono. 
• Será realizado um exame físico da sua boca e músculos da mastigação e 
posteriormente uma raspagem da mucosa oral, para avaliar as possíveis causas genéticas 
do Bruxismo do Sono. O exame físico e raspagem da mucosa oral terão a duração entre 
5 e 10 minutos. O exame físico é como qualquer exame odontológico de rotina, e não 



108 

 

 

terá nenhuma consequência. Se não se sentir à vontade para a realização do exame, este 
será interrompido imediatamente. Os usos das células da mucosa bucal serão 
unicamente para essa pesquisa e saliento que logo após essa análise, elas serão 
descartadas de forma apropriada. 
• Serão coletados também dados demográficos básicos como sexo, idade, estado 
civil e ocupação. Poderão também ser requisitadas outras informações, tais como peso, 
altura ou informações relevantes para o tema de pesquisa. 
• Se constatadas necessidades de tratamento odontológico durante a avaliação 
clínica, você será orientado a buscar tratamento nas clínicas odontológicas da 
Universidade Federal de Santa Catarina. 
• Toda a pesquisa envolve riscos, por isto se você não se sentir confortável para 
realizá-la, poderá desistir a qualquer momento. Nesta pesquisa os riscos são: 
desconforto ao realizar o exame clínico bucal, cansaço e aborrecimento em responder 
os questionários, quebra de sigilo, ainda que involuntário e não intencional. Para 
minimizar o risco de quebra de sigilo, seus dados terão um número para identificação, 
e não o seu nome. No entanto, como benefício direto, você terá uma avaliação clínica e 
levantamento de necessidades odontológicas, assim como os devidos encaminhamentos 
para o serviço. Como benefício indireto, você poderá contribuir para a elucidação e 
compreensão da fisiopatologia do bruxismo do sono e da apneia e hipopneia obstrutiva 
do sono. 
• Os procedimentos da pesquisa (exame físico e aplicação de questionários), bem 
como os materiais utilizados, serão custeados pela Instituição proponente da pesquisa 
(UFSC). 

 
 
PARTICIPAÇÃO VOLUNTÁRIA 
 
Sua participação nesse estudo não é obrigatória e não haverá custos nem pagamentos pela 
mesma. Uma vez que você decidiu participar do estudo, você pode retirar seu consentimento 
de participação a qualquer momento, sem prejuízos de qualquer natureza. Não haverá 
reembolso, uma vez que com a participação na pesquisa você não terá custo. 
 
JUSTIFICATIVA DO ESTUDO 
 
O estudo servirá para a compreensão dos fatores associados ao bruxismo do sono, ou seja, se 
problemas respiratórios do sono causam, ou não, o ranger/apertar de dentes durante o sono. 
 
PERMISSÃO PARA REVISÃO DE REGISTROS, CONFIDENCIALIDADE E ACESSO AOS 
REGISTROS 
 
Será solicitada permissão para acesso aos registros dos exames de polissonografia realizados 
pelo hospital. Sua identidade não será revelada e os dados serão analisados e mantidos em 
sigilo. Os dados obtidos por meio dos questionários, exames físico e exames de polissonografia 
serão utilizados em publicações futuras e você terá acesso a eles a qualquer momento da 
pesquisa. 
 
 
CONTATO COM OS PESQUISADORES 
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Se você tiver alguma dúvida em relação ao estudo, você deverá entrar em contato com a 
pesquisadora do estudo Joyce Duarte, pelo telefone (48) 3721-4952 ou via e-mail: 
joyceduarteortodtm@gmail.com ou da pesquisadora responsável, Graziela De Luca Canto, 
professora do Departamento de Odontologia, Centro de Ciências da Saúde – UFSC (Campus 
Trindade), telefone (48) 3721-4952 e e-mail delucacanto@gmail.com. Esta pesquisa atende a 
Resolução do CNS 466/2012 e conta com a aprovação do CEPSH/UFSC (Rua Desembargador 
Vitor Lima, nº 222, Trindade, Florianópolis, Prédio Reitoria II, 4º andar, sala 401). Caso você 
apresente alguma dúvida em relação a questões éticas, o contato com o Comitê de Ética dessa 
Instituição pode ser realizado por meio do telefone (48) 3721-9206 ou e-mail: 
cep@reitoria.ufsc.br. 
 
DECLARAÇÃO DO PESQUISADOR 
A pesquisadora responsável por esta pesquisa, Prof.ª Dr.ª Graziela De Luca Canto, se 
compromete a seguir a Resolução CNS n. 466/12 em todos os seus itens, entre os quais 
destacam-se: ressarcimento ou indenização de custos gerados em função da pesquisa, desde que 
estes sejam comprovados. O suporte, custeio, ressarcimento ou indenização serão de 
responsabilidade dos pesquisadores deste projeto, seguindo o que rege a resolução CNS n. 
466/12. 
 
DECLARAÇÃO DE CONSENTIMENTO DO PACIENTE 
 
Eu_______________________________, CPF_____________, RG_____________, residente 
à __________________________________________________________, estou ciente que 
me é garantido o livre acesso a todas as informações e esclarecimentos adicionais sobre o estudo 
durante e depois da minha participação. Declaro ter sido informado e estar devidamente 
esclarecido sobre os objetivos deste estudo. Recebi garantias de total sigilo e de obter novos 
esclarecimentos sempre que desejar, assim como afirmo também ter recebido uma via do 
presente Termo de Consentimento Livre e Esclarecido. Assim, concordo em participar 
voluntariamente deste estudo e sei que posso retirar meu consentimento a qualquer momento, 
sem qualquer prejuízo. 
 
Florianópolis ___ /___ / _____ 
 
 
_____________________________________________ 
Assinatura do participante 
 
_________________________________________ 
Assinatura da pesquisadora: Joyce Duarte 
 
_____________________________________________ 
Assinatura da pesquisadora responsável: Graziela De Luca Canto 
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APÊNDICE F 

STROBE STATEMENT – CHECKLIST OF ITEMS THAT SHOULD BE INCLUDED 

IN REPORTS OF OBSERVATIONAL STUDIES 

 
 

Item 
No 

Recommendation 
 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the 
title or the abstract 

1 

(b) Provide in the abstract an informative and balanced summary 
of what was done and what was found 

3 

Introduction  
Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported 
5,6 

Objectives 3 State specific objectives, including any prespecified hypotheses 6 

Methods  
Study design 4 Present key elements of study design early in the paper 7 
Setting 5 Describe the setting, locations, and relevant dates, including 

periods of recruitment, exposure, follow-up, and data collection 
7 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources 
and methods of selection of participants. Describe methods of 
follow-up 
Case-control study—Give the eligibility criteria, and the sources 
and methods of case ascertainment and control selection. Give the 
rationale for the choice of cases and controls 
Cross-sectional study—Give the eligibility criteria, and the 
sources and methods of selection of participants 

7 

(b) Cohort study—For matched studies, give matching criteria 
and number of exposed and unexposed 
Case-control study—For matched studies, give matching criteria 
and the number of controls per case 

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if 
applicable 

7,8,9,10 

Data sources/ 
measurement 

8*  For each variable of interest, give sources of data and details of 
methods of assessment (measurement). Describe comparability of 
assessment methods if there is more than one group 

7,8,9,10 

Bias 9 Describe any efforts to address potential sources of bias 11 
Study size 10 Explain how the study size was arrived at NA 
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. 

If applicable, describe which groupings were chosen and why 
NA 

Statistical methods 12 (a) Describe all statistical methods, including those used to 
control for confounding 

12 
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(b) Describe any methods used to examine subgroups and 
interactions 

 

(c) Explain how missing data were addressed  
(d) Cohort study—If applicable, explain how loss to follow-up 
was addressed 
Case-control study—If applicable, explain how matching of cases 
and controls was addressed 
Cross-sectional study—If applicable, describe analytical methods 
taking account of sampling strategy 

 

(e) Describe any sensitivity analyses  
 

 

Results  
Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, included 
in the study, completing follow-up, and analysed 

12, 13 

(b) Give reasons for non-participation at each stage  
(c) Consider use of a flow diagram  

Descriptive 
data 

14* (a) Give characteristics of study participants (eg demographic, clinical, 
social) and information on exposures and potential confounders 

13,14 

(b) Indicate number of participants with missing data for each variable of 
interest 

 

(c) Cohort study—Summarise follow-up time (eg, average and total 
amount) 

 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures 
over time 

 

Case-control study—Report numbers in each exposure category, or 
summary measures of exposure 

 

Cross-sectional study—Report numbers of outcome events or summary 
measures 

13,14 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included 

14,15 

(b) Report category boundaries when continuous variables were 
categorized 

 

(c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period 

 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 
and sensitivity analyses 

 

Discussion  
Key results 18 Summarise key results with reference to study objectives 16,17,18 
Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any 
potential bias 

19 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence 

19 

Generalisability 21 Discuss the generalisability (external validity) of the study results 19 

Other information  
Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present article 
is based 

19, 20 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 
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Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 

background and published examples of transparent reporting. The STROBE checklist is best used in conjunction 

with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of 

Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the 

STROBE Initiative is available at www.strobe-statement.org. 
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LISTA DE FIGURAS 
 
 

ARTIGO 1......................................................................................................................... 23 

FIGURE 1 - PRISMA 2020 flow diagram for new systematic reviews which 

included searches of databases, registers and other sources…………….. 30 

FIGURE 2 - Association between SB and OSA in adults with SB and OSA detection 

by PSG. Green cells indicate a positive association between the two 

conditions; yellow indicates the absence of association, and amber color 

represents the negative association. *In the Martynowicz et al., 2019 
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participate before a final decision is made of both phases. If important data for the review are missing 
or unclear, an attempt will be made to contact the study corresponding author to resolve or clarify the 
problem. 

 

STRATEGY FOR COLLATING, SUMMARIZING AND REPORTING THE RESULTS 
Provide details of the planned synthesis including a rationale for the methods selected.  

The results will be synthesized through both a descriptive analysis akin to a ‘narrative review’ strategy 

(Pawson, 2002). 

Data will be charted following the method presented by Hilary Arksey & Lisa O'Malley (2005), as 
follows:  

1. Author(s), year of publication, country; 

2. Study aim; 

3. Study population (sample; groups; range and mean age); 
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4. Outcome measures; and 

5. Main results. 

 
Sub-group analysis: 
Severity of apnea (mild, moderate or severe). 
 
Three different reviewers (P.P., HP and JCR) will collect data and cross-check for accuracy. In case 
of any discrepancies, a consensus discussion will be performed, and, if necessary, a fourth reviewer 
(C.M.) will be involved to make a final decision. 

 

CRITICAL APPRAISAL OF INDIVIDUAL SOURCES OF EVIDENCE Provide a rationale for 
conducting a critical appraisal of included sources of evidence; describe the methods used and how 
this information was used in any data synthesis (if appropriate). 
We will conduct a critical appraisal based on each type of observational study. 
For cross-sectional studies, we will use JBI Checklist for Analytical Cross Sectional Studies. 
For case-control studies, we will use JBI Checklist for Analytical Case-Control Studies. 
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