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RESUMO 
 
O bruxismo do sono (BS) é um evento do sistema nervoso central (SNC) que também 
ocorre em pacientes edêntulos totais. No entanto, pouco se sabe sobre a prevalência 
e severidade de BS nesta população. Objetivos: Este estudo clínico transversal teve 
por objetivos: 1) avaliar a prevalência e a severidade de BS em pacientes edêntulos 
totais; e 2) avaliar a correlação entre dois métodos de detecção - questionário e o 
dispositivo eletromiográfico portátil Bruxoff®. Materiais e métodos: Cento e trinta 
pacientes edêntulos totais e usuários de próteses totais (PTs) convencionais 
responderam ao questionário da American Academy of Sleep Medicine (AASM) e 
foram avaliados em três pontos de corte (número de respostas positivas para 
bruxismo). Destes, vinte e nove pacientes, diagnosticados com ausência de BS pelo 
questionário da AASM, foram submetidos ao tratamento com novas PTs. Após a 
adaptação às próteses, os pacientes foram solicitados a utilizar o dispositivo 
eletromiográfico portátil Bruxoff® enquanto dormiam, por pelo menos 3 horas, em sua 
residência. O número de apertamentos dentários por hora foi registrado, e o paciente 
recebeu um escore de bruxismo como “ausente” (escore zero), “leve” (<2 episódios), 
“moderado” (entre 2 e 4 episódios) ou “severo” (>4 episódios). A correlação entre o 
questionário AASM e o Bruxoff® foi calculada pelo coeficiente phi (ɸ). Um nível de 
significância de 5% foi adotado. Resultados: De acordo com o questionário, as 
prevalências de BS dos cento e trinta pacientes iniciais para os pontos de corte “três”, 
“dois” e “um” foram de 8%, 14% e 38%, respectivamente, enquanto que para a 
amostra de 23 pacientes dos 29 que receberam novas PTs as prevalências nos pontos 
de corte “três”, “dois” e “um” foram de 0%, 4% e 26,1%, respectivamente. Por meio do 
dispositivo Bruxoff®, a prevalência de BS nessa mesma amostra de 23 pacientes foi 
de 78%, enquanto a severidade do BS mostrou uma distribuição de 43,5%, 4,4% e 
30,4% para os escores leve, moderado e severo, respectivamente. A correlação entre 
o questionário AASM e o Bruxoff® foi pequena e não significativa (ɸ = - 0,167; p = 
0,423). Conclusões: A prevalência de BS entre pacientes edêntulos é alta, e esta 
condição pode ser subestimada quando apenas uma ferramenta de detecção é 
utilizada. Uma combinação de ambas as ferramentas digital e analógica (auto-relato) 
de detecção de BS deveria ser empregada nesta população. 
 
Palavras-chave: bruxismo; bruxismo do sono; arcada edêntula; detecção; 
questionário; Bruxoff®. 
 
  



 

 

 

ABSTRACT 
 

Sleep Bruxism (SB) is a central nervous system event that also occurs in totally 
edentulous patients. However, little is known about the prevalence and severity of 
Sleep Bruxism (SB) in this population. Objectives: This cross-sectional clinical study 
aimed at: 1) assessing the prevalence and severity of SB in totally edentulous patients; 
and 2) assessing the correlation between two diagnostic methods - questionnaire and 
the portable electromyographic device Bruxoff®. Materials and methods: One 
hundred and thirty totally edentulous patients and wearers of conventional complete 
dentures (CCDs) answered the AASM questionnaire and were evaluated at three 
cutoff points (number of positive responses for bruxism). Of these, twenty-nine 
diagnosed with absence of SB by the American Academy of Sleep Medicine 
questionnaire, underwent treatment with new CCDs. After adapting to the prostheses, 
patients were asked to use the Bruxoff® portable electromyographic device while 
sleeping for at least 3 hours, at home. The number of dental clenchings per hour was 
recorded, and the patient was given a bruxism score as “absent” (score zero), “mild” 
(<2 episodes), “moderate” (between 2 and 4 episodes) or “severe” (> 4 episodes). The 
correlation between the AASM questionnaire and Bruxoff® was calculated using the 
phi coefficient (ɸ). A significance level of 5% was adopted. Results: According to the 
questionnaire, the prevalence of SB of the initial 130 patients for the three-, two- and 
one- cutoffs points were 8%, 14% and 38%, respectively, whereas for the sample of 
23 patients out of 29 who received new CCDs the prevalence at cutoff points three, 
two and one were 0%, 4% and 26.1%, respectively. By means of the Bruxoff® device, 
the prevalence of SB in this same sample of 23 patients was 78%, while the SB severity 
showed a distribution of 43.5%, 4.4% and 30.4% for the mild, moderate and severe 
scores, respectively. The correlation between the AASM questionnaire and Bruxoff® 
was small and not significant (ɸ = - 0.167; p = 0.423). Conclusions: The prevalence 
of sleep bruxism among edentulous patients is high, and this condition can be 
underestimated when only one detection tool is used. A combination of both digital and 
analogue (self-report) SB detection tools should be employed in this population. 
 
Keywords: bruxism; sleep bruxism; edentulous jaw; diagnosis; questionnaire; 
Bruxoff®. 
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1  INTRODUÇÃO 

 

O s avanços no campo da saúde levaram a um aumento da expectativa de 

vida no Brasil e nos países desenvolvidos (KINA et al. 1996). Entretanto, em nosso 

país, o edentulismo ainda é equivocadamente aceito, principalmente pela população 

idosa, como algo normal, e não como um reflexo da falta de medidas preventivas de 

saúde para que as pessoas cheguem em idades mais avançadas com seus dentes 

preservados (ROSA et al. 1992). Assim, o edentulismo revela a condição precária da 

saúde bucal de uma população com suas características socioculturais e um modelo 

ineficiente de prática odontológica (RESENDE, 2014).  

O termo “bruxismo” descreve o ato de ranger e/ou apertar dos dentes, 

regulado pelo sistema nervoso central, com um propósito não funcional (BADER; 

LAVIGNE, 2000). Em um consenso de 2018, o bruxismo ficou definido como uma 

atividade repetitiva dos músculos da mastigação, caracterizada por apertar, encostar, 

bater ou ranger os dentes, e apertar ou empurrar a mandíbula (LOBBEZOO et al. 

2018). O bruxismo é classificado de acordo com o tipo de contração muscular em 

fásico (rítmico) ou tônico (não rítmico), e de acordo com os diferentes estados de 

consciência: bruxismo do sono (BS) e bruxismo em vigília (BV) (ALÓE et al. 2003). Os 

fatores predisponentes do BV são fatores comportamentais, distúrbios psicossociais 

ou de tensão emocional (LAVIGNE et al. 2008).  

O bruxismo do sono apresenta uma prevalência média de 12,8% na 

população adulta (MANFREDINI et al. 2013). Além disso, essa prevalência é 

subestimada e imprecisa, sem diferenças entre os sexos (ALÓE et al. 2003). Os sinais 

comumente presentes em pacientes com bruxismo do sono são: hipertrofia do 

masseter e do temporal, linha alba em mucosa jugal, desgastes dentários, marcas 

dentadas na língua, como também o relato de dores musculares e cefaleia ao acordar 

(LAVIGNE et al. 2008). Atualmente, as evidências apontam como importantes fatores 

de risco associados ao BS o refluxo gastresofágico, o polimorfismo genético, como 

também as bebidas alcoólicas, a cafeína, o tabaco e as drogas (BERTAZZO-

SILVEIRA et al. 2016; CASTROFLORIO et al. 2017).  

Lobbezoo et al. (2013) afirmaram que pacientes edêntulos têm os mesmos 

padrões de ativação dos músculos que pacientes dentados, ocasionando o aperto ou 

empurrão da mandíbula (LOBBEZOO et al. 2013). Este aperto ou empurrão é uma 

força que faz mover a mandíbula em direção frontal ou lateral – e ambas as atividades 
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não necessitam do contato entre os dentes. Assim, pacientes edêntulos podem 

apresentar bruxismo em uma mesma frequência e intensidade que pacientes 

dentados (LOBBEZOO et al. 2018). 

Para detecção do bruxismo do sono, o exame da polissonografia (PSG) é 

considerado o padrão de referência. Este método consiste em um sistema de 

gravação realizado em ambiente de laboratório, que identifica o bruxismo pela 

“Atividade Muscular Rítmica da Mastigação” (Rhythmic Masticatory Muscle Activity, 

RMMA) (CASTROFLORIO et al. 2014). Porém, a PSG possui algumas desvantagens, 

como o alto custo e o fato de não fornecer informações de comportamento dos 

pacientes no ambiente doméstico. Como forma de contornar parcialmente essas 

limitações, dispositivos eletromiográficos portáteis (EMG), que permitem ao paciente 

fazer o exame em seu ambiente natural do sono, têm sido sugeridos (MANFREDINI; 

LOBBEZOO, 2010; CASTROFLORIO et al. 2014; MAINIERI et al. 2012). 

Todavia, há pouca evidência científica sobre a presença de bruxismo do sono 

em pacientes edêntulos totais. Embora existam ferramentas com alta sensibilidade e 

especificidade para a detecção do bruxismo do sono (BS) em pacientes dentados, 

estas têm sido pouco empregadas em pacientes edêntulos. Assim, este estudo clínico 

descritivo transversal teve como objetivo avaliar a prevalência e severidade do BS em 

pacientes edêntulos totais usuários de próteses totais convencionais, e correlacionar 

diferentes ferramentas de detecção.  
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2  REVISÃO DE LITERATURA 

 

2.1 BRUXISMO 

 

Lobbezzo et al. (2013) propuseram uma definição para o bruxismo. Este foi 

definido como uma atividade repetitiva dos músculos da mandíbula, que é 

caracterizada pelo apertar ou ranger dos dentes, como também o aperto ou empurrão 

da mandíbula.  O bruxismo possui duas manifestações circadianas: bruxismo do sono, 

que ocorre durante o sono e bruxismo acordado, durante a vigília. Os autores também 

propuseram um novo sistema de classificação, que é dividido em possível, provável e 

definitivo. Bruxismo possível quando é baseado apenas no autorrelato, provável 

quando o autorrelato é associado a um exame clínico, e definitivo quando além do 

autorrelato e exame clínico, é confirmado por uma polissonografia. 

Segundo Castroflorio et al. (2013), o bruxismo em vigília (BV) é o bruxismo 

que ocorre de forma semi-voluntária ou involuntária quando o paciente está acordado, 

devido à atividade dos músculos da mastigação durante a vigília. O BV é caracterizado 

pelo apertamento dos dentes e responde através de contrações prolongadas dos 

músculos mastigatórios.  

Segundo Lobbezoo et. al (2018), em um consenso internacional com 

especialistas na área, o bruxismo do sono (BS) é caracterizado por ser uma atividade 

muscular mastigatória que ocorre durante o sono envolvendo as fibras musculares: 

fásica (rítmico) ou tônica (não rítmico). Na contração fásica ocorre contração e 

relaxamento do músculo quando os dentes rangem. Já na contração tônica, a 

contração é sustentada, não apresentando picos ou períodos de relaxamento durante 

a contração muscular. O BS não é considerado um distúrbio em indivíduos saudáveis. 

 

2.2 BRUXISMO DO SONO (BS) 

 

Lavigne et al. (1994), em um estudo clínico prospectivo, afirmaram que a 

prevalência média de BS na população adulta é de 8% a 12%. Contudo, somente 5 a 

20% dos pacientes com bruxismo do sono sabem de seus episódios. Lavigne et al. 

(1996) avaliaram a validade clínica dos critérios diagnósticos do bruxismo. Para tal, 

dezoito pacientes com bruxismo e dezoito assintomáticos foram submetidos ao exame 

polissonográfico. Os resultados dos registros da PSG foram analisados a fim de 
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discriminar o BS de outras atividades motoras orofaciais, como também calcular a 

sensibilidade e a especificidade. Pelos relatos, os dezoito pacientes bruxistas rangiam 

os dentes durante o sono e a grande maioria apresentava desgastes dentários. Esses 

sinais clínicos presentes nos pacientes bruxistas não estiveram presentes nos 

pacientes assintomáticos. Os resultados da PSG dos pacientes com bruxismo 

apresentaram níveis significativamente mais altos de atividade muscular próximos à 

mandíbula e os diagnósticos clínicos foram corretos na maioria dos pacientes. 

Segundo Alóe et al. (2003), o BS é classificado em dois tipos: primário, quando 

não está associado a uma causa médica evidente, como fatores genéticos, e 

secundário, quando há algum transtorno médico envolvido, sendo o primeiro o mais 

comumente encontrado. Fatores de risco estão associados ao BS, como por exemplo 

o tabagismo, que aumenta o risco de desenvolvimento do BS em duas vezes, e 

predispõe a um maior número de episódios de ranger os dentes. Alguns são os sinais 

e sintomas que auxiliam no detecção do bruxismo do sono: ruído do ranger dos 

dentes, dor, fraqueza nos músculos da mastigação, sensibilidade ao calor ou frio, 

mialgia do temporal e masseter, dores de cabeça matinais ou ao longo do dia, dor de 

garganta, cervicalgia, dores torácico-abdominais, rigidez mandibular matinal, 

hipertrofia dos músculos temporal e masseter, e cicatrizes de corte na língua. 

Aproximadamente 40% dos pacientes se queixam de dores orofaciais e rigidez 

mandibular matinal. Atualmente, não existe um tratamento específico para o BS. O 

que tem sido sugerido é uma mudança comportamental que inclui algumas medidas 

como a higiene do sono, relaxamento, confecção de placa miorrelaxante e controle de 

estresse. 

Manfredini et al. (2013) realizaram uma revisão sistemática cujo objetivo foi 

verificar a prevalência de bruxismo em populações adultas. A prevalência média de 

BS foi de 12,8%, relatada em três estudos. Os autores concluíram também que o 

bruxismo não está relacionado ao sexo. Além disso, foi descrito que há uma 

diminuição das atividades de bruxismo com o aumento da idade. Porém, a 

necessidade de confiar no autorrelato dos pacientes aumenta o potencial de viés da 

detecção. 
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2.2.1 FERRAMENTAS DE DETECÇÃO DE BRUXISMO DO SONO 

 

Algumas ferramentas foram sugeridas para a detecção do bruxismo ao longo 

dos anos, e a maior parte dos dados vem de detecção autorreferida (CASTROFLORIO 

et al. 2015). No entanto, a porcentagem de pessoas que preenchem os critérios para 

esta ferramenta de detecção é baixa (CASTROFLORIO et al. 2013). Portanto, o 

padrão de referência atual para detecção do BS é a polissonografia (PSG), um sistema 

de gravação em um ambiente de laboratório, que identifica o bruxismo pela “Atividade 

Muscular Rítmica da Mastigação” (Rhythmic Masticatory Muscles Activity, RMMA) 

(CASTROFLORIO et al. 2014). A RMMA consiste na contração do fechamento e 

abertura dos músculos mandibulares com duração menor que 8 segundos. É 

considerado um modelo gerador de bruxismo, que constitui o padrão básico do BS 

(CASTROFLORIO et al. 2013). Porém, apesar de ser referência, a PSG possui 

algumas desvantagens, como o alto custo e o fato de não fornecer informações de 

comportamentos dos pacientes no ambiente doméstico. Como forma de solucionar 

parcialmente essas limitações, têm-se utilizado dispositivos eletromiográficos 

portáteis (EMG) (CASTROFLORIO et al. 2014). Com esses dispositivos, os pacientes 

fazem o exame em domicílio, no seu ambiente natural do sono (MANFREDINI; 

LOBBEZOO, 2010).  

O Bruxoff® (Spes Medica s.r.l., Itália) é um aparelho portátil compacto, de fácil 

utilização, que registra a atividade do músculo masseter e a frequência cardíaca de 

forma simultânea (PICCENNA, 2020). As evidências fisiológicas fornecem 

embasamento para associação de uma alteração em sequência das atividades 

corticais e cardíacas. Essas atividades precedem a atividade motora dos músculos 

mandibulares. Isso faz sugerir o papel predominante do sistema nervoso central no 

bruxismo (KATO, 2003). Esse registro da frequência cardíaca é utilizado para 

reconhecer a ativação dos músculos mastigatórios rítmicos. Nele, são utilizados 

eletrodos que detectam os sinais eletromiográficos das superfícies do músculo 

masseter, que permitem uma aplicação fácil e que possuem uma análise de sinal de 

alta qualidade (PICCENNA, 2020). Quando comparado aos dados da polissonografia, 

a sensibilidade e especificidade do Bruxoff® foram de 85% e 92%, respectivamente 

(CASTROFLORIO et al. 2014). 

Mainieri et al. (2012), em um estudo de validação, compararam a detecção do 

bruxismo do sono com o dispositivo portátil Bitestrip® e com a polissonografia. O 
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estudo foi realizado com trinta e duas mulheres e dezessete homens com história 

clínica de BS. Os resultados apresentaram uma de concordância 87,8%, sensibilidade 

84,2% e valor preditivo positivo 100% entre os dois métodos de detecção. Os autores 

concluíram que o Bitestrip® pode ser considerado um método de triagem do BS 

moderado. É mais preciso na detecção da presença ou ausência do bruxismo do sono 

do que na detecção da intensidade desse bruxismo, devido à incapacidade de 

diferenciar atividades motoras orofaciais de atividade muscular mastigatória rítmica. 

Contudo, os autores afirmaram a necessidade de mais estudos clínicos. 

Castroflorio et al. (2013) realizaram um estudo clínico prospectivo com o 

objetivo de detectar o BS em quarenta e dois pacientes. Destes, vinte e um eram 

saudáveis e vinte e um apresentavam BS. Os autores utilizaram o dispositivo Bruxoff® 

para avaliar sinais eletromiográficos (EMG) e eletrocardiográficos (ECG). Os 

pesquisadores concluíram que, através da informação conjunta EMG e frequência 

cardíaca, os resultados obtidos foram superiores ao comparar o EMG sem estar 

associado ao ECG. Além disso, o sistema proposto é de grande valia para a realização 

de triagem odontológica de indivíduos com sinais e sintomas de bruxismo do sono.  

Castroflorio et al. (2014), em um estudo clínico, compararam a detecção de 

episódios de bruxismo do sono utilizando dois métodos: o dispositivo portátil Bruxoff® 

e a polissonografia (PSG). Para isto, foram selecionados vinte e cinco indivíduos, 

quatorze com provável bruxismo e onze sem bruxismo.  Estes foram submetidos aos 

dois métodos de análise na mesma noite. Os resultados mostraram alta correlação 

entre os dois métodos e boa acurácia do dispositivo portátil para detecção. Sendo 

assim, concluíram que o dispositivo Bruxoff® foi ao encontro do resultado gerado na 

PSG.  

Deregibus et al. (2013), em um estudo clínico, avaliaram a reprodutibilidade 

do dispositivo portátil Bruxoff® na detecção de episódios de bruxismo do sono (BS). 

Para esse fim, selecionaram dez indivíduos que utilizaram o dispositivo por três noites, 

uma vez por semana. Os autores concluíram que o dispositivo apresentou uma boa 

reprodutibilidade dos episódios de BS ao longo do tempo e que há necessidade de 

mais estudos para confirmar os resultados obtidos.  

Manfredini et al. (2014), em uma revisão sistemática, avaliaram a validade de 

diferentes dispositivos portáteis para a detecção do bruxismo do sono, comparando 

com os registros da polissonografia (PSG), assumido como padrão ouro. Os 

instrumentos portáteis utilizados foram o Bitestrip®, a eletromiografia, as gravações de 
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telemetria e o Bruxoff®. Dentre os quatro estudos clínicos selecionados, o Bruxoff® 

apresentou os maiores valores de acurácia, apresentando ótima concordância com a 

PSG. Os autores concluíram também que as informações sobre a validade 

diagnóstica dos dispositivos portáteis ainda são escassas para empregar como 

detecção independente, com a possível exceção do Bruxoff®, pois este apresentou os 

melhores resultados. Contudo, há necessidade de mais estudos clínicos.   

Castroflorio et al. (2015) realizaram um estudo clínico com quarenta e cinco 

pacientes, no qual compararam a detecção clínica de BS, baseado na presença de 

sinais e sintomas (dor muscular e fadiga pela manhã, desgastes dentários e hipertrofia 

do masseter), com o Bruxoff®. Os resultados do Bruxoff® diagnosticaram vinte e seis 

pacientes com bruxismo do sono e dezenove sem bruxismo do sono. A correlação 

entre a detecção clínica e o EMG-ECG para bruxismo do sono foi baixa, com uma 

concordância de 62,2% (28/45 sujeitos) entre as duas abordagens. Os autores 

concluíram que apenas uma detecção clínica não é recomendada, e essa detecção 

clínica não vai de acordo com a detecção do Bruxoff® (EMG/ECG).  

 

2.3 BRUXISMO DO SONO EM PACIENTES EDÊNTULOS 

 

Os pacientes edêntulos têm os mesmos padrões de ativação dos músculos e 

podem ter a mandíbula empurrada ou apoiada, mesmo que não haja dentes para 

caracterizar o trincar e cerrar dos dentes. Mercado et al. (1991), em um estudo clínico, 

avaliaram a prevalência de desordens craniomandibulares em pacientes edêntulos 

usuários de próteses totais. Duzentos e um pacientes edêntulos foram selecionados 

e entrevistados. As perguntas da entrevista envolviam uma história geral, história 

completa da prótese e uma investigação das desordens craniomandibulares. Os 

resultados mostraram que os sinais e sintomas mais comuns foram os de hábitos 

parafuncionais, dentre eles o ato de ranger e apertar, com uma frequência de 70% 

dos pacientes. Os autores concluíram que hábitos parafuncionais, observados como 

aperto ou rangimento, são prevalentes entre usuários de próteses totais. 

Mattia et al. (2018) avaliaram, em um estudo clínico prospectivo, os efeitos do 

BS ao utilizarem ou não a prótese total maxilar (PTM) durante a noite, em pacientes 

usuários de próteses mandibulares implantossuportadas fixas na arcada antagonista. 

Dezoito pacientes do sexo feminino foram avaliadas com relação à presença do BS. 

Os testes para a presença do BS foram feitos através do questionário de autorrelato 
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(subjetivo) e um dispositivo EMG portátil (Bitestrip®) (objetivo). O dispositivo Bitestrip® 

foi utilizado durante a noite, em duas noites distintas de sono, enquanto os 

questionários foram respondidos no dia seguinte. Na primeira noite, realizaram o teste 

utilizando a prótese total superior. O teste seguinte foi realizado sem a prótese total 

superior, após um período de adaptação de uma semana sem usá-la. Pelas medidas 

objetivas, os autores constataram uma redução significativa nos episódios de BS sem 

o uso da prótese total maxilar, enquanto as subjetivas não mostraram diferenças 

significativas entre o uso ou não da prótese total maxilar. Os autores concluíram que 

o BS pode ocorrer com ou sem contato com os dentes pelo aumento da atividade 

muscular mastigatória rítmica e que é preferível orientar o paciente para não dormir 

com a prótese total maxilar. 
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3  OBJETIVOS 

 

3.1 OBJETIVO GERAL 

 

Avaliar a prevalência e severidade do bruxismo do sono em pacientes 

usuários de próteses totais convencionais por meio de duas ferramentas de detecção. 

 

3.2 OBJETIVOS ESPECÍFICOS 

 

• Avaliar a prevalência do bruxismo do sono em pacientes edêntulos totais por 

meio do questionário de autorrelato da American Academy of Sleep Medicine 

em diferentes pontos de corte; 

• Avaliar a prevalência do bruxismo do sono em pacientes usuários de próteses 

totais convencionais por meio do dispositivo eletromiográfico portátil Bruxoff®; 

• Avaliar a severidade do bruxismo do sono em pacientes usuários de próteses 

totais convencionais por meio do dispositivo eletromiográfico portátil Bruxoff®; 

• Verificar a correlação entre as duas ferramentas de detecção. 
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Este trabalho foi escrito na forma de artigo científico e preparado de acordo 
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ABSTRACT 

 
Sleep Bruxism (SB) is a central nervous system event that also occurs in totally 
edentulous patients. However, the prevalence and severity in this population is still 
unknown. Objectives: This study aimed to: evaluate the prevalence and severity of 
SB in totally edentulous patients and evaluate the correlation between two detection 
methods – the American Academy of Sleep Medicine (AASM) questionnaire and the 
Bruxoff®️ portable device. Materials and methods: One hundred and thirty patients 
answered the questionnaire and were evaluated at three cutoff points. Out of these, 
twenty-nine totally edentulous patients, not diagnosed with SB by the questionnaire, 
underwent treatment with new conventional complete dentures (CCDs) and used 
Bruxoff® while sleeping at home. The correlation between the AASM questionnaire and 
Bruxoff® was calculated using the phi coefficient (ɸ). Results: Prevalences according 
to the questionnaire at cutoff points three, two and one, were 0%, 4% and 26.1%, 
respectively. Twenty-three patients treated with new CCDs completed the examination 
with the Bruxoff®, and the prevalence of SB found was 78%. The severity of SB was 
43.5%, 4.4% and 30.4% for the light, moderate and severe scores, respectively. The 
correlation between the AASM questionnaire and the Bruxoff® was small and not 
significant (ɸ = - 0.167; p = 0.423). Conclusions: The prevalence of SB among 
edentulous patients is high, and this condition is usually underestimated when only one 
detection tool is used. A combination of both digital and analogue (self-report) SB 
detection tools should be employed in this population. 
 
Keywords: bruxism; sleep bruxism; jaw, edentulous; diagnosis; questionnaires; 
Bruxoff®. 
 

INTRODUCTION 

 

In an International Consensus in 2013, Lobbezoo et al. defined Bruxism as a Repetitive 

Masticatory Muscle Activity (RMMA) characterized by clenching or grinding of the teeth 

and/or by bracing or thrusting of the mandible (1). This last definition has been added 

due to the current view that bruxism is regulated mainly by the central nervous system 

(2). This is particularly relevant in the case of totally edentulous patients, who show 

patterns of activation of the mandibular muscles similar to those of dentate patients 

(1). This bracing or thrusting is a force that moves the jaw in a frontal or lateral direction, 

and both activities do not require contact between teeth. Therefore, edentulous 

patients may also experience bruxism at a same extent as dentate patients (2).  

Later, in 2018, the same group updated the consensus and further clarified some 

aspects such as the definitions for sleep and awake bruxism. Both are masticatory 

muscle activities that occur in different states of consciousness, according to the 

circadian cycle (2). This is regulated by an area in the hypothalamus and has an 

influence on the stage of sleep and wakefulness (3). Thus, a classification of Sleep 
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(SB) and Awake Bruxism (AB) has been proposed for the involuntary activity that 

occurs during sleep (characterized as rhythmic or non-rhythmic) and wakefulness 

(characterized by repetitive or sustained tooth contact and/or by bracing or thrusting of 

the mandible), respectively (2). 

The Sleep Bruxism (SB) should not be considered as a disorder, but rather as a 

behavior that can be a risk (and/or protective) factor for certain clinical consequences 

in healthy individuals (2). The population, in general, practices teeth grinding and, 

therefore, this action can be considered as normal (4). The grinding of teeth becomes 

abnormal when their signs and symptoms associated or caused by it become intense, 

or when it affects unhealthy individuals such as patients with epilepsy, or patients 

diagnosed with sleep disorders such as obstructive sleep apnea and behavioral sleep 

disorder (4;2). In addition, other important risk factors associated with sleep bruxism 

are gastroesophageal reflux, genetic polymorphism, as well as alcohol, caffeine, 

tobacco and drugs intake. (5;6). The SB has an underestimated and imprecise 

prevalence of an average 12.8% in the adult population, with no gender differences 

(7;3). 

The polysomnography (PSG) has been considered the reference exam for the 

detection of SB (8;1;9).  However, it shows some disadvantages, such as the fact that 

the patient does not undergo the examination at home, not reflecting the actual 

behavioral information in the home environment. In addition, the high cost of the exam 

should be highlighted. In order to partially solve these deficiencies, portable 

electromyographical (EMG) devices have been suggested, which allow the patient to 

perform the exam in a natural sleep environment (10;9). Bruxoff® is a compact portable 

device that simultaneously records heart rate and activity of the masseter muscle. 

Electrodes with a high-quality signal analysis detect electromyographic signals from 

the surfaces of the masseter muscle. When compared to polysomnography data, 

Bruxoff® sensitivity and specificity were 85% and 92%, respectively (9;11).  

Nevertheless, little is known about the presence of bruxism in totally edentulous 

patients. Furthermore, the inherent difficulty of conducting longitudinal clinical studies 

assessing the prevalence of bruxism may explain this research gap (12). Although 

there are tools with high sensitivity and specificity largely employed for the detection of 

SB in dentate patients, these tools have poorly been used in edentulous patients. Thus, 

this cross-sectional clinical study aimed at 1) assessing the prevalence and the 
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severity of bruxism in totally edentulous patients’ wearers of conventional complete 

dentures; and 2) at assessing the correlation between two different detection tools. 

 

MATERIALS AND METHODS 

 

The present study was approved by the Institutional Human Research Ethics 

Committee in February 2016 (Nr. 1.452.492). Patients who met the eligibility criteria 

signed a written Consent Form (CF). 

The null hypothesis is that SB is not prevalent among edentulous patients. The primary 

outcome of the study was the prevalence of SB in totally edentulous patients’ wearers 

of conventional complete dentures, as diagnosed by means of the Bruxoff® device. 

The secondary outcomes were either the correlation between the questionnaire of the 

American Academy of Sleep Medicine (AASM) and the Bruxoff® portable 

electromyographical device at the detection of SB, the severity of SB among 

edentulous patients as diagnosed by means of the Bruxoff® device, and the prevalence 

of SB at different cutoff points assessed by the self-reporting questionnaire. 

Sample size calculation was conducted using the software G*Power© 3.1.9.2. 

(Heinrich-Heine-University, Germany) to address the null hypothesis. Parameters set 

for calculation were chosen from a similar previous study (9). A normal positive 

bivariate one-tailed correlation model between the scores of the diagnostic tools (r = 

0.60 - large effect size) (13), the alpha error probability of 5% (p <0.05), the sampling 

power set at 80% (1 - error probability β) and test correlation of the null hypothesis of 

r = 0.00, have been considered. Thus, the minimal sample size calculated was 15 

participants. However, aiming at overcoming likely drop-outs, the number of patients 

to be enrolled was increased to 23 participants. 

 

Eligibility criteria 

 

The sample of the present study consisted of a convenience sample from an 

experimental clinical study with implant-retained overdentures, and met the following 

criteria of the main study: 

Inclusion criteria: ASA Classification I and II male and female patients with fully 

edentulous jaws, from 40 to 75 years old, who were not satisfied with their old 

conventional complete dentures (CCDs), were included. 
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Exclusion criteria: previous episodes of failure of osseointegration in the region of 

interest for implant placement, bone augmentation sites, reduced inter-arches distance 

(<15mm) (14), severe resorption of the mandible (classes V–VI according to the 

Cawood classification (15), skeletal malocclusion Class II (2-, 3- and 4) or III (2-, 3- 

and 4) patients (16), heavy smoking (>10 cigarettes/day), decompensated type II 

diabetes, use of bisphosphonates, head and neck radiotherapy, immunodeficiency, 

presence of cyst or neoplasia in the region of interest for implant placement, and 

presence of bruxism, as assessed by means of the American Academy of Sleep 

Medicine questionnaire (17).  

 

Prevalence of Sleep Bruxism (SB): AASM Questionnaire 

 

Patients recruited answered to the AASM questionnaire for eligibility purposes. The 

detection of SB was firstly considered as positive when the patient answered positively 

to at least three - as recommended by the AASM - out of the 13 questions of the 

questionnaire. Nevertheless, due to the dentate-oriented profile of the questionnaire 

and to the specific characteristics of the population investigated, as well as for 

statistical purposes, it has been decided in this study to set two other cutoff points for 

the positive detection of bruxism: two- and one question. Likewise, the frequency of 

the answers to each of the thirteen questions of the questionnaire was assessed. There 

was no qualitative criterion to choose which specific questions would be used, but a 

quantitative and non-specific criterion instead. 

Those who were not diagnosed with SB by the questionnaire, according to the 

recommended cutoff point (three positive questions), and who met the other eligibility 

criteria, underwent treatment with conventional complete dentures (CCDs). The 

remaining patients did not undergo prosthetic treatment but answered to the SB 

questionnaire and provided self-reported data for the present analysis. 

 

Clinical Procedures: Fabrication of the Conventional Complete Dentures (CCDs) 

 

Patients who met the eligibility criteria for the main study started treatment by replacing 

old CCDs by new CCDs (Figure 1). At the installation, CCDs had the occlusion 

adjusted in order to achieve a bilateral balanced occlusion. Patients were followed-up 

for at least 1 month, receiving all necessary basal and occlusal adjustments up to the 
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point that the CCDs were functional and comfortable. Patients were given oral hygiene 

and functional instructions and were oriented to not to wear the new dentures at sleep. 

 

 

Figure 1. New conventional complete dentures fabricated for the participants of the study. 

 

Prevalence and Severity of Sleep Bruxism (SB): The Bruxoff® Portable 

Electromyographic Device 

 

Only those patients who negatively answered to the AASM questionnaire and 

concluded the basal and occlusal adjustments of the CCDs were asked to undergo the 

SB diagnostic examination with the Bruxoff®. Patients were given, in a pocket, the 

necessary kit for the examination (the device itself, a connection cable, a pair of 

electromyographic electrodes, cardiac electrodes, a chest strap and an USB cable) 

(Figure 2), alongside with the user’s manual. Besides that, patients were given 

instructions on how to use the device by means of demonstration and a short video 

recorded by the investigators. At the specific day of the examination, each patient was 

asked to use the device for at least 3 hours and to use both upper and lower CCDs 

while sleeping at their own houses. 
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Figure 2. The Bruxoff® device (A), the connection cable (B), the pair of electromyographical electrodes 
(C), the cardiac electrodes (D), the chest strap (E), the start/stop button (F), and the USB cable (G). 

 

The SW Bruxmeter® software (Bruxoff®, Italy) generated a file containing data 

regarding the duration of the examination and the detection of bruxism. The information 

includes the overall number of episodes of bruxism as well as the number of episodes 

per hour, the mean heart rate, and the overall number of masseter contractions, phasic 

contractions, tonic contractions and mixed contractions. Therefore, patients in this 

study who used the device had their detection of bruxism reassessed, while the 

severity of bruxism was assessed in cases of positive detection. The number of 

episodes of teeth clenching per hour was recorded, and the patient was given a SB 

score as “absent” (score zero), “light” (<2 episodes), “mild” (between 2 and 4 episodes) 

or “severe” (>4 episodes) (Figure 3): 
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Figure 3. (A) Classification of the severity of Sleep Bruxism according to the number of episodes of 
teeth clenching per hour, as assessed by means of the Bruxoff® portable device. (B) Indicator of the 

bruxism severity. 

 

Statistical Analysis 

 

The prevalence of Sleep Bruxism assessed with both the AASM questionnaire and the 

Bruxoff® device was expressed with descriptive statistics in percentage by means of 

the number of diagnosed cases out of the total number of patients. The correlation 

between the diagnostic methods was presented using the phi (ɸ) coefficient and then 

classified as “high” (0.50 to 1.00), “moderate” (from 0.30 to 0.49) or “low” (from 0.10 to 

0.29) (10).  The Receiver Operating Characteristic (ROC) curves for assessing bruxism 

using the AASM questionnaire and Bruxoff® detection tools were analyzed to obtain 

the areas under the curve and their respective 95% confidence intervals (95% CI): 

result equal to 1.0 means that it is a perfect test, whereas a result < 0.5 means that the 

response of the test variable is due to chance. Predictive values and probability ratios, 

positive and negative, were also analyzed. Data analysis was performed using the 

statistical software MedCalc, v.19.4.1 (MedCalc Software Ltd, Ostend, Belgium; 

https://www.medcalc.org; 2020), with a significance level of α = 0.05. 
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RESULTS 

 

 One-hundred and thirty edentulous patients were screened. Out of these, twenty-nine 

patients who were enrolled into the main study had their treatment with new 

conventional complete dentures (CCDs) initiated. The flowchart of the screening and 

examination steps is shown in Figure 4. 

 

Figure 4. Flowchart of the examinations run in the study. 
 

AASM Questionnaire: Prevalence of Sleep Bruxism (SB) 

 

Table 1 summarizes the prevalence of SB according to the three cutoff points adopted 

among the one-hundred and thirty screened edentulous patients (93 females, mean 

age: 63 ± 2 years; 37 males, mean age: 66 ± 2 years) and among the twenty-three 

patients who were initially not diagnosed with sleep bruxism by means of the 

questionnaire (none of these patients answered positively to at least three questions, 

as recommended by the AASM). 
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Table 1. Prevalence of SB in the samples of 130 and 23 patients according to different cutoff points. 

Cutoff point according to the 

 number of positive answers 

Prevalence of Bruxism 

n = 130 n = 23 

3* 7.69% (n = 10) 0% (n = 0) 

2§ 13.84% (n = 18) 4% (n = 1) 

1§ 37.69% (n = 49) 26.1% (n = 6) 

*As recommended by the American Academy of Sleep Medicine (AASM 2014). § Cutoff points proposed in the present study. 

 

AASM Questionnaire: Frequency of Answers 

 

Figure 5 shows the frequency of answers to each of the 13 questions of the 

questionnaire for both samples of 130 screened and as well as 23 enrolled patients. In 

the sample of one-hundred and thirty patients, a higher frequency of positive answers 

to questions nr. 4 “Have you ever experienced headaches around your temples when 

you wake up in the morning?” and nr. 5 “Do you notice a "click" or locking of the 

temporomandibular joint upon waking up?” was observed. This same pattern occurred 

when the sample of twenty-three patients (out of the one-hundred and three initially 

screened) was considered (Figure 5):  
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Figure 5. Frequency of answers for each question in the sample of 23 (light orange bar) and 130 (blue 

bar) participants. Numbers next to the columns show the percentage and number of responses to 
each of the questions, for each of the samples. 

 

 

The Bruxoff® Portable Electromyographic Device: Prevalence of Sleep Bruxism 

(SB) 

 

In despite of the extensive explanations given, six out of the twenty-nine enrolled 

patients did not manage to undergo the Bruxoff® examination due to technical 

difficulties at using the device. Thus, twenty-three patients (13 females, mean age: 65 

± 2 years; 10 males, mean age: 66 ± 2 years) underwent the Bruxoff® examination and 

were available for comparison purposes. 

For the prevalence of SB using the Bruxoff® device, all participants diagnosed with SB 

scores mild, moderate and severe were considered as “positive” for SB. Those with a 

"zero" indicator were considered as "negative" for SB. Thus, eighteen (78%) patients 

out of twenty-three were positively diagnosed with SB. Even lowering the cutoff point 
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to only one single question positively answered to the AASM questionnaire, 12 patients 

who were positively diagnosed by means of the Bruxoff® still remained not diagnosed 

according to the questionnaire. Figure 6 shows the number of cases diagnosed as 

positive or negative for SB out of 23 patients, according to the method of detection: 

 

 

Figure 6. Number of positive and negative cases of SB according to the method of detection (n = 23). 

 

The Bruxoff® Portable Electromyographic Device: Severity of Sleep Bruxism 

(SB) 

The distribution of the severity of cases by means of the Bruxoff® device, as well as 

the details of the 23 examinations (overall and for each patient) are shown in Table 2. 

Approximately half (44.44%; 8 out of 18) of the patients positively diagnosed by means 

of the Bruxoff® device, who were initially not diagnosed by means of the AASM 

questionnaire, were scored with either moderate (n = 1) or severe (n = 7) Sleep 

Bruxism. 

 

Table 2. Severity of Sleep Bruxism and details of the examination for each participant. 

Patient Nr. Exam 

Duration  

(in hours) 

Episodes 

per hour (n) 

Episodes 

Total (n) 

Indicator Severity 

1 11:00 1.0 11 1.0 Light 

3 09:10 2.0 18 2.0 Light 

5 09:00 1.4 12 1.4 Light 

6 07:00 4.1 28 4.1 Severe 

8 04:52 5.5 26 5.5 Severe 

9 07:00 4.1 12 4.1 Severe 

Positive bruxism Negative bruxism

AASM- Cutoff point 1 6 17

Bruxoff 18 5
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12 07:17 0,0 0 0.0 Negative 

13 08:01 1.1 8 1.1 Light 

15 08:00 0.4 3 0.4 Light 

16 06:00 0.0 0 0.0 Negative 

17 07:00 1.0 7 1.0 Light 

18 06:00 0.3 1 0.3 Light 

19 08:25 0.0 0 0.0 Negative 

20 07:00 2.9 20 2.9 Moderate 

21 04:38 6.0 25 6.0 Severe 

22 02:50 5.6 13 5.6 Severe 

23 07:24 0.0 0 0.0 Negative 

24 07:05 7.0 26 7.0 Severe 

25 06:00 0.6 3 0.6 Light 

26 05:00 0.0 0 0.0 Negative 

27 07:52 0.9 7 0.9 Light 

28 08:00 1.9 13 1.9 Light 

29 05:00 8.5 41 8.5 Severe 

Overall 

(means ± 

sd): 

06:56 ± 0:07 2.36 ± 2.58 11.9 ± 11.3 2.08 ± 2.26 

Negative (21.74%; n = 5) 

Light (43.48%; n = 10) 

Moderate (4.35%; n = 1) 

Severe (30.43%; n = 7) 

 

Correlation Between the Detection Tools 

 

Since none of 23 patients who underwent the Bruxoff® examination answered 

positively to three questions of the AASM questionnaire, the cutoff point “three positive 

answers” could not be considered to correlate the methods. The same happened to 

the cutoff point “two positive answers”, when only one patient answered positively 

(Table 2). Thus, the correlation and comparison between the two diagnostic tools were 

performed with the cutoff point of only “one positive answer” (n = 6 patients). Taking 

into consideration that the Bruxoff® is the gold standard detection tool, there were 4 

true positives out of 23 (17.4%), whereas 3 out of 23 cases were true negatives 

(13.0%). The overall agreement was 30.4% (7 out of 23). On the other hand, there 

were 2 false positives out of 23 (8.7%) and 14 false negatives out of 23 patients 

(60.9%), with an overall disagreement of 69.6% (16 out of 23). The correlation between 

the AASM questionnaire and the Bruxoff® device was small and not significant (phi 

coefficient (ɸ) = -0.167; p = 0.423). The Fisher's exact test, Kappa Index and the 

Chance Ratio were also assessed (Table 3): 
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Table 3. Sensitivity/Specificity for SB comparing AASM and Bruxoff® detection tools (n = 23). 

    

AASM 

Questionnaire 

  

Fisher's 

Exact 

Test 

Kappa 

Index 

Chanc

e Ratio 

Correlation 

Coefficient 

(ɸ) 

    Positive Negative  Total (2-sided) (p-value) (CI95%) (p-value) 

Bruxoff® 

Positive 4 14 18 

0.576 

-0.095 0.43 -0.167 

Negative 2 3 5 (0.423) 
(0.05-

3.52) 
(0.423) 

Total 6 17 23         

 

 

Accuracy of the AASM questionnaire considering the Bruxoff® device as standard 

approach 

 

Different measurement variables were evaluated using Bruxoff® as the gold standard. 

The questionnaire's accuracy was 57.8% and not significant (p = 0.546). The sensitivity 

and specificity of the questionnaire were 77.8% and 40%, respectively. In addition, 

other variables, such as positive and negative predictive values, as well as positive 

and negative probability ratios were assessed, as shown in Table 4. The ROC curve, 

which represents the relationship, normally antagonistic, between the sensitivity and 

specificity of a quantitative diagnostic test, over a continuum of cutoff point values, is 

expressed in Figure 7. 

 

Table 4.  Accuracy of the AASM questionnaire (number of questions answered “yes”) vs. Bruxoff® 
(gold standard) on the detection of Sleep Bruxism. 

Variables Nr. of AASM positive questions  

Accuracy 57.8% 

p-value 0.546 

Cutoff ≤0 

Sensitivity (95% CI) 77.8 (52.4 – 93.6) 

Specificity (95% CI) 40.0 (5.3 – 85.3) 

Positive Predictive Value 82.4 (68.6-90.9) 

Negative Predictive Value 33.3 (11.2-66.5) 

Positive Probability Ratio (95% CI) 1.30 (0.6-2.8) 

Negative Probability Ratio (95% CI) 0.56 (0.1-2.2) 
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Figure 7. (A) ROC curve of the comparison between the two detection tools when the Bruxoff® 
device was considered the standard approach. (B) Sensitivity and specificity of the AASM 

questionnaire, analysis by number of positive questions. 

 

Accuracy of the Bruxoff® device considering the AASM questionnaire as standard 

approach 

 

When the AASM questionnaire was considered as the gold standard, the accuracy of 

the Bruxoff® device was also 57.8% and not significant (p = 0.498). The sensitivity and 

specificity of the portable electromyographical device were 33.3% and 82.4%, 

respectively. Other variables, such as positive and negative predictive values, as well 

as positive and negative probability ratios were assessed, as shown in Table 5. The 

ROC curve of the comparison between the two detection tools, when the AASM 

questionnaire was considered the standard approach, is expressed in Figure 8. 

 
Table 5.  Accuracy of the Bruxoff® device vs. AASM questionnaire (gold standard) on the detection of 

Sleep Bruxism. 

Variables 
Bruxoff®  

(2 categories)  

Accuracy 57.8% 

p-value 0.498 

Cutoff ≤0 

Sensitivity (95% CI) 33.3 (4.3 – 77.7) 

Specificity (95% CI) 82.4 (56.6 – 96.2) 

Positive Predictive Value 40.0 (12.6 – 75.4) 

Negative Predictive Value 77.8 (65.6 - 86.5) 

Positive Probability Ratio (95% CI) 1.89 (0.4 – 8.7) 

Negative Probability Ratio (95% CI) 0.81 (0.4 - 1.5) 
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Figure 8 (A). ROC curve of the comparison between the two detection tools when the AASM 
questionnaire was considered the standard approach. (B) Sensitivity and specificity of the Bruxoff. 

 

DISCUSSION 

 

Several clinical studies have been conducted to assess different forms of Bruxism 

among dentate patients (18;19;20). On the other hand, to the best of our knowledge, 

very few studies assessed Bruxism among edentulous patients (21;22). This scientific 

gap is reinforced by the inherent difficulty to the conduction of longitudinal clinical 

studies assessing both prevalence and severity of bruxism (12). In this study, although 

the first group of edentulous patients (n = 130) showed high local and systemic 

heterogeneities, the analysis of the second group (n = 23) is highly reliable and 

accurate, since all these patients met rigorous eligibility criteria for enrollment 

purposes. Systemic and local factors, as well as a wide age range (all patients were 

classified as elderly according to the WHO classification) (23) that could negatively 

influence the outcome of the prosthetic treatment were excluded, minimizing therefore 

any likely selection bias. 

According to the Consensus presented by Lobbezoo et al. (2013), totally edentulous 

patients show the same patterns of activation of the muscles involved in the mandibular 

movements as do dentate patients (1). This was clinically confirmed with edentulous 

patients’ wearers of maxillary CCDs and mandibular implant-supported prostheses by 

Mattia et al. (2018), according to which SB can occur with or without contact with the 

teeth by increasing rhythmic masticatory muscle activity (22). In agreement, our study 

found, by means of the Bruxoff® device, a high (78%) prevalence of SB among wearers 

of CCDs. Furthermore, when only the positive SB cases diagnosed with the portable 

device were considered, the frequency of clinical concerning severities (moderate to 
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severe) of SB reached almost half (44.4%) of the sample. This is particularly relevant 

to the clinical decision making about the best restorative option for the totally 

edentulous patient. A protection device (nightguard) must always be provided to the 

patient at treatment completion, with the aim of protecting and temporarily 

deprogramming the musculature involved in the movement of the mandible. 

The detection of Bruxism imposes a very challenging clinical situation, because either 

many patients are not aware that they clench their teeth or pushes the mandible 

onwards or do not have someone to sleep with to confirm the detection. In addition, 

the physical evaluation is not always conclusive, because the presence of tooth wear 

does not necessarily mean a current bruxism activity. Furthermore, the available 

clinical detection tools are not conclusive enough. Lastly, bruxism seems to be a 

transitory condition – patients do not clench teeth all the time. It has been documented 

that there is an association between awake bruxism and stress (24), and this might 

lead to the clinical situation that the bruxism peaks coincide with patient’s stress peaks. 

Thus, the detection of bruxism at the day of the appointment may be underestimated 

because at that specific day the patient did not clench his/her teeth because the level 

of stress was low.  

In the present study, all screened patients answered to the self-report questionnaire. 

A large portion of patients negatively answered to the majority of the questions. The 

prevalence was of only 8% when the cutoff point recommended by the AASM (three 

positive answers) was adopted. This finding corroborates the findings of the systematic 

review of Manfredini et al. (2013), who described a decrease in the bruxism activities 

with the increase of patient’s age (7). This can also be explained to the fact that many 

patients at the time of the screening appointment were not using their lower complete 

dentures. Besides that, some elderly patients usually associate symptoms like pain as 

consequences of older age, considering them as a normal condition (25). This might 

have directly influenced questions such as “Have you ever experienced headaches in 

the temporal regions when you wake up in the morning?” and “Have you ever 

experienced pain, fatigue or blockage in the jaw area when you wake up in the 

morning?”.  

On the other hand, the questions that were more frequently positively answered to the 

AASM questionnaire by both groups of patients were questions number four “Have you 

ever experienced headaches around your temples when you wake up in the morning?” 

and number five “Do you notice a "click" or locking of the temporomandibular joint upon 
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waking up?”. Thus, even though the second sample was smaller, the most frequent 

responses remained the same, suggesting that these questions are more related to 

Sleep Bruxism in edentulous patients. This can be explained by the fact that these two 

questions are both more related to the temporomandibular joint and the masticatory 

muscles, and less dependent on teeth. 

To Koyano et al. (2008), the questionnaire used in isolation presents a questionable 

result to the bruxism (26). This suggests that the cutoff point recommended by the 

AASM may represent a false negative detection, underestimating the detection of 

bruxism. Therefore, due to the dentate-oriented profile of the questionnaire, in this 

study it has been opted to apply the questionnaire in three different cutoff points, aiming 

at testing different variations. That said, by quantitatively decreasing the cutoff point 

for one single “yes” answer, the prevalence of sleep bruxism had a considerable 

increase (38%) in the sample of one hundred and thirty patients. This reinforces the 

hypothesis that a milder version of the questionnaire, either with different questions, or 

with a lower cutoff point, should be designed specifically for the edentulous patient. 

However, there is no literature available today to argument these thoughts. 

The Bruxoff® device was chosen as the detection method because it has some 

advantages, such as the cost, which is lower when compared to a polysomnography, 

and the fact that the patient can perform the examination in his own sleeping room 

(27). This allows him/her to have a more habitual night sleep than when performing 

polysomnography, with which the patient has to sleep in the laboratory. Additionally, it 

presents a high specificity and sensitivity when compared to the polysomnography (9). 

Nevertheless, there are disadvantages in the use of Bruxoff®, such as the fact that the 

patient does not have a monitor while using the device, which can hide likely execution 

errors leading thus to the need of repetition. However, the innovative character of the 

Bruxoff® electromyographic portable device makes its scientific evidences still scarce. 

This scenario is even more dramatic when we consider edentulous patients. Therefore, 

in despite of the initial technical limitations with the device’s usage, this study might be 

considered as a pioneer at the usage of the Bruxoff® device in edentulous patients 

wearers of CCDs. 

It is well documented that Bruxism is a potential contra-indication for whichever the 

dental treatment is (28;29;30;31). This has been taken into consideration at enrollment 

of patients for clinical trials in different fields of Dentistry, when Bruxism has been 

routinely found with an increased odds ratio for failures and, thus, considered as an 
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exclusion criterion. Nevertheless, the method of how the patient is diagnosed with 

bruxism at a quick screening appointment is highly questionable. Clinical signs and 

symptoms of bruxism, as well as self-report questionnaires have been largely 

employed for this goal. In this study, approximately 80% of the twenty-three patients 

who were initially not diagnosed with SB by the self-report questionnaire of the AASM 

were positively diagnosed with SB by means of the portable device. This is noteworthy 

because, when both clinical examination and the questionnaire are used in isolation, 

there is a likelihood of underestimation on the detection of bruxism. This scenario 

improved when the cutoff point was decreased to one single positive answer to the 

questionnaire. That is to say, a lower trend to underdetection could be therefore 

anticipated. 

In the present study, there was a low and non-significant correlation between the 

AASM questionnaire and the Bruxoff® device. This is in line with the clinical study by 

Castroflorio et al. (2015), when the clinical examination and the Bruxoff® were 

compared in the detection of sleep bruxism in dentate patients (20). In addition, 

Bruxoff® is a tool that has good accuracy and a high correlation with polysomnography, 

as shown by the study by Castroflorio et al. (2014) (9). In contrast, in our study the 

accuracy of the two detection tools were exactly the same (57.8%), whereas the 

correlation was small. When compared to each other, the AASM questionnaire showed 

a higher sensitivity (77.8% vs. 33.3%), whereas the Bruxoff® device showed a higher 

specificity (82.4% vs. 40%). This might indicate that the digital tool is more likely to 

detect the true negative cases, whereas the true positive cases are more likely to be 

detected by the analogue self-reported tool. In other words, one tool does not seem to 

be capable to replace the other – they should complement each other instead. 

Six out of the twenty-nine patients who underwent treatment with CCDs failed to 

undergo the Bruxoff® examination. This was due to different factors. First, at the 

beginning of the study, technical difficulties at using the new device were faced by the 

researchers themselves, as part of the learning curve. Secondly, the device itself 

offered some complications, such as failures in recording the data. The technical 

support offered by the company took a longer time to solve this problem. Finally, the 

patients' use of the device itself posed some difficulties. In this study, every effort was 

made to ensure the clarification and correct use of the Bruxoff®. However, perhaps due 

to the patients' advanced age, when they were alone at their homes, they found it 

difficult to use in despite that many claimed to have understood the guidelines. The 
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fact that the device depends on the patient's understanding and collaboration may 

represent a limiting factor for its applicability, and this is particularly relevant in the case 

of elderly people unfamiliar with technology. This has been confirmed by the recent 

article by Thymi et al. (2020) (12), where a low rate of enrollment of patients with sleep 

bruxism as assessed by multiple single-channel electromyographic (EMG) recordings 

(only eleven out of the ninety-eight initially planned patients) was achieved. In that 

prospective cohort study, which aimed to assess the association between sleep 

bruxism and (peri-)implant complications, insufficient participant recruitment and failed 

electromyographic EMG recordings were encountered. The small sample size did not 

allow answering the study’s main aim and was mainly attributed to the study’s protocol 

complexity. EMG recording failures were attributed to insufficient quality of the EMG 

signal and detachments of the electrode. 

It is known that Sleep Bruxism can show a variation of up to 25% from one day to the 

next (32), and this might interfere with the detection outcome. In the present study, the 

AASM questionnaire was not applied on the same day of the Bruxoff® examination, 

and this might be considered a limitation. It should be emphasized that, in despite of 

the good accuracy and promising results achieved in this study, more clinical studies 

with larger samples sizes, different types of prosthetic restorations and longer follow-

up periods assessing bruxism in edentulous patients are necessary. Furthermore, the 

usage of digital tools for diagnostic purposes should be better investigated. 

 

CONCLUSIONS 

 

Approximately 4/5 of the totally edentulous patients initially diagnosed as "without 

Sleep Bruxism" by the AASM self-report questionnaire were positively diagnosed for 

SB by the Bruxoff® device. This indicates that the self-report questionnaire is a tool 

that, when used in isolation, tends to underestimate the detection of Sleep Bruxism in 

edentulous patients. In addition, almost half of the patients detected with SB showed 

moderate to severe severity of bruxism. These two findings can dramatically change 

clinical decision making and the criteria for selecting patients in clinical trials from now 

on. In addition, the correlation between the two detection tools was small and not 

significant. Therefore, patient’s selection for clinical studies which aim to exclude 

patients with bruxism might consider to use the combination of both tools for detection. 

 



46 

 

 

Financial Support 

 

The costs involved with this study were totally covered by grants from the International 

Team for Implantology (ITI) (ITI Research Grant 1121_2015), of the Brazilian National 

Council for the Scientific and Technological Development (CNPq) and of the 

Straumann® Dental Implant System (Switzerland). 

 

REFERENCES 

 
1. Lobbezoo F, Ahlberg J, Glaros Ag, Kato T, Koyano K, Lavigne Gj, De Leeuw R, 
Manfredini D, Svensson P, Winocur E. Bruxism defined and graded: an international 
consensus. Journal of Oral Rehabilitation. 2013; 40:2-4.  
 
2. Lobbezoo F, Ahlberg J, Raphael KG, Wetselaar P, Glaros AG, Kato T, Santiago V, 
Winocur E, De Laat A, De Leeuw R, Koyano K, Lavigne GJ, Svensson P, Manfredini 
D. International consensus on the assessment of bruxism: Report of a work in 
progress. Journal of Oral Rehabilitation. 2018; 45:837–844. 
 
3. Alóe F, Gonçalves LR, Azevedo A, Barbosa RC. Bruxismo durante o Sono. Rev. 
Neurociências. 2003; 11:4–17.  
 
4. Bader G, Lavigne G. Sleep bruxism: an overview of an oromandibular sleep 
movement disorder. Sleep medicine Reviews. 2000; 4:27–43.  
 
5. Bertazzo-Silveira E, Kruger Cm, De Toledo Ip, Porporatti Al, Dick B, Flores-Mir C, 
Canto Gl. Association between sleep bruxism and alcohol, caffeine, tobacco, and 
drug abuse. American Dental Association. 2016; 1-8. 
 
6. Castroflorio T, Bargellini A, Rossini G, Cugliari G, Deregibus, A. Sleep bruxism and 
related risk factors in adults: A systematic literature review. Archives of Oral Biology. 
2017; 83: 25-32. 
 
7. Manfredini D, Winocur E, Guarda-Nardini L, Paesani D, Lobbezoo F. Epidemiology 
of bruxism in adults: a systematic review of the literature. Journal of orofacial pain. 
2013; v. 27: 99–110. 

8. Carra MC, Huynh N, Lavigne G. Sleep bruxism: a comprehensive overview for the 
dental clinician interested in sleep medicine. Dent Clin North Am. 2012; 56(2):387-413.  

9. Castroflorio T, Deregibus A, Bargenllini A, Debernardi C. Detection of sleep bruxism: 
Comparison between an electromyographic and electrocardiographic portable holter 
and polysomnography. Journal of Oral Rehabilitation. 2014; 41:163–169.  
 
10. Manfredini D, Lobbezoo F. Relationship between bruxism and temporomandibular 
disorders: A systematic review of literature from 1998 to 2008. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology and Endodontology. 2010; 109:26–50. 



47 

 

 
11. Piccenna D. Bruxism is the first cause of muscle and joint pain, awakening 
headache, dental damage, loss of dental implants. Bruxoff 2020. Available at: 
<http://www.bruxoff.com/en/bruxoff/>. Access at 31st of Jan 2020. 
 
12. Thymi M, Visscher CM, Wismeijer D, Lobbezoo F. Associations between sleep 
bruxism and (peri-)implant complications: lessons learned from a clinical study. British 
Dental Journal. 2020; 6:2. 
 
13. Cohen J. Statistical power analysis for the behavioral sciences. New York: 
Lawrence Erlbaum Pub. 1988; 2. 
 
14. Misch CE, Bidez MW, Judy KWM, et al. Treatment options for mandibular implant 
overdentures. Dental Implant Prosthetics. 2005; 3: 218-235. 
 
15. Cawood JL, Howell RA. A classification of the edentulous jaws. International 
Journal of Oral and Maxillofacial Surgery.1988; 17: 232-236. 
 
16. Joshi N, Hamdan AM, Fakhouri, WD. Skeletal malocclusion: a developmental 
disorder with a life-long morbidity. Journal of Clinical Medicine Research. 2014; 6: 399-
408. 

17. American Academy of Sleep Medicine. International classification of sleep 
disorders, 3rd ed. Darien, IL: American Academy of Sleep Medicine, 2014. 

18. Castroflorio T, Mesin L, Tartaglia GM, Sforza C, Farina D. Use of 
electromyographic and electrocardiographic signals to detect sleep bruxism episodes 
in a natural environment. IEEE Journal of Biomedical and Health Informatics. 2013; 
17: 994–1001. 

19. Deregibus A, Castroflorio T, Bargellini A, Debernardi C. Reliability of a portable 
device for the detection of sleep bruxism. Clinical Oral Investigations. 2013; 18: 2037–
2043.  
 
20. Castroflorio T, Bargellini A, Rossini G, Cugliari G, Deregibus A, Manfredini D. 
Agreement between clinical and portable EMG/ECG diagnosis of sleep bruxism. 
Journal of Oral Rehabilitation. 2015; 42: 759–764. 
 
21. Mercado MDF, Faulkner KDB. The prevalence of craniomandibular disorders in 
completely edentulous denture-wearing subjects. Journal of Oral Rehabilitation.1991; 
18: 231-242. 
 
22. Mattia PRC, Selaimen CMP, Teixeira ER, Fagondes SC, Grossi ML. The effects of 
sleeping with or without prostheses on sleep quality, sleep bruxism, and signs of 
obstructive sleep apnea syndrome: A pilot study. The International Journal of 
Prosthodontics. 2018; 31: 197-205. 
 
23. World Health Organization Active Ageing – A Police Framework. A Contribution of 
the World Health Organization to the second United Nations World Assembly on Aging. 
Madrid, Spain, April, 2002. 



48 

 

 

 
24. Kuhn M, Türp JC. Risk factors for bruxism. Swiss Dent J. 2018;128(2):118-124. 
 
25. Sant'ana Haikal D, De Paula AMB, Martins AMEB, Moreira NA, Ferreira EF. Self-
perception of oral health and impact on the quality of life of the elderly: a quantitative 
approach. Science & Collective Health. 2011; 16: 3317-3329. 

26. Koyano K, Tsukiyama T, Ichiki R, Kuwata T. Assessment of bruxism in the clinic. 
Journal of oral rehabilitation. 2008; 35: 495-508. 

27. Manfredini D, Ahlberg F, Catroflorio T, Poggio CE, Guarda-Nardini L, Lobbezoo F. 
Diagnostic accuracy of portable instrumental devices to measure sleep bruxism: A 
systematic literature review of polysomnographic studies. Journal of Oral 
Rehabilitation. 2014; 41: 836–842. 
 
28. Salvi GE, Brägger U. Mechanical and technical risks in implant therapy. Int J Oral 
Maxillofac Implants. 2009; 24: 69-85. 
 
29. De Angelis F, Papi P, Mencio F, Rosella D, Di Carlo S, Pompa G. Implant survival 
and success rates in patients with risk factors: results from a long-term retrospective 
study with a 10 to 18 years follow-up. Eur Rev Med Pharmacol Sci. 2017; 21:433-437. 
 
30. Kullar AS, Miller CS. Are There Contraindications for Placing Dental Implants? Dent 
Clin North Am. 2019; 63:345-362. 
 
31. Do TA, Le HS, Shen YW, Huang HL, Fuh LJ. Risk Factors related to Late Failure 
of Dental Implant-A Systematic Review of Recent Studies. Int J Environ Res Public 
Health. 2020 Jun 2;17(11):3931. 
 
32. Lavigne GJ, Guitard F, Rompré PH, Montplaisir JY. Variability in sleep bruxism 
activity over time. Journal of Sleep Research. 2001; 10: 237-244. 
 
 
  



49 

 

5 CONSIDERAÇÕES FINAIS 

 

Aproximadamente 80% dos pacientes desdentados totais inicialmente 

diagnosticados como "sem Bruxismo do Sono" pelo questionário de autorrelato da 

AASM foram diagnosticados positivamente para BS pelo dispositivo Bruxoff®. Isso 

indica que o questionário de autorrelato é uma ferramenta que, quando usada 

isoladamente, tende a subestimar a detecção de Bruxismo do Sono. Além disso, 

quase metade dos pacientes detectados com BS apresentaram severidade moderada 

a severa de bruxismo. Estas duas descobertas podem alterar drasticamente a tomada 

de decisão clínica e os critérios para selecionar pacientes em ensaios clínicos a partir 

de agora. Além disso, a correlação entre as duas ferramentas de detecção foi pequena 

e não significativa. Desta forma, a seleção de pacientes para estudos clínicos os quais 

desejam excluir pacientes com bruxismo devem considerar o uso da combinação de 

ambas as ferramentas de detecção. 
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