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RESUMO

O bruxismo do sono ¢ uma atividade muscular mastigatéria ritmica. O ronco ¢ definido como
vibragdes audiveis das vias aéreas superiores produzidas no momento da respiragdo. Embora a
associacdo entre essas condigdes tenha sido estudada na literatura, ainda existem muitas
lacunas. O objetivo dessa tese foi avaliar a associa¢dao entre bruxismo do sono e ronco em
adultos. Dois estudos foram realizados: 1) um estudo descritivo; 2) um estudo observacional
com dados provenientes de uma amostra populacional. O primeiro estudo incluiu individuos
encaminhados para polissonografia, com suspeita de distirbios do sono, no Hospital Baia Sul,
Floriandpolis. Os dados foram coletados utilizando questionarios, avaliagdo clinica e
resultados da polissonografia. A andlise estatistica foi executada pelo software Jamovi. A
associacao entre bruxismo do sono ronco nao foi significativa (p>0,05). Regressoes logisticas
nao-ajustadas e ajustadas foram realizadas em relagdo aos periodos de sono (REM, NREM e
tempo total de sono). A variavel dependente foi o bruxismo do sono. Durante o sono REM, a
regressao logistica ajustada mostrou que o ronco e estd associado aos episddios de bruxismo
do sono. Idade, sexo e classificacdo do indice de massa corporal nao foram associados com
bruxismo do sono. Em relagdo aos outros periodos do sono, a regressdo logistica ndo foi
considerada significativa. Outras varidveis relacionadas a arquitetura do sono, assim como
qualidade do sono e sonoléncia ndo foram associados ao bruxismo do sono. O segundo estudo
utilizou dados da terceira edi¢do do estudo EPISONO, um estudo de base populacional
realizado em S3o Paulo em 2007. A amostra incluiu 502 individuos adultos sem apneia
obstrutiva do sono. Os dados foram coletados usando questiondrios, avaliacdo clinica e os
resultados da polissonografia. A analise estatistica foi realizada pelo programa Jamovi. A
associacdo entre bruxismo do sono e ronco ndo foi significativa (p>0,05). Regressdes
logisticas ndo-ajustadas e ajustadas foram realizadas em relacdo a severidade do bruxismo do
sono. A variavel dependente foi o bruxismo do sono. A regressao logistica ajustada indicou
uma associagdo entre sintomas de ansiedade e bruxismo do sono leve. Uma regressao
logistica ajustada também foi utilizada para avaliar as varidveis do sono, demonstrando que a
duracdo do sono REM apresentou associacdo com bruxismo do sono. No primeiro estudo, o
ronco foi associado a episoddios de bruxismo do sono durante o periodo REM. Nao houve
associacdo do bruxismo do sono com sexo, idade, indice de massa corporal, varidveis
relacionadas a arquitetura do sono, qualidade do sono ou sonoléncia. Em conclusdo ao
segundo estudo, os sintomas de ansiedade e a duracdo do periodo REM podem estar
associadas ao bruxismo do sono. No entanto, o bruxismo do sono e ronco, consumo de cigarro
e alcool ndo foram associados. Além disso, ndo houve associa¢do entre bruxismo do sono e
variaveis relacionadas a arquitetura do sono. Como conclusdo da tese, € possivel evidenciar a
complexidade do bruxismo do sono, apresentando associacdo com ronco em uma amostra
descritiva; e associacdo com sintomas de ansiedade e porcentagem do sono REM em um
estudo observacional com dados de uma amostra populacional.

Palavras-chave: Bruxismo do sono; Ronco; Polissonografia, Associacdo; Estudo
observacional.



ABSTRACT

Sleep bruxism is a rhythmic jaw muscle activity, while snoring is defined as audible
vibrations of the upper airways produced during breathing. Although the association between
these conditions has been studied in the literature, there are still gaps. The aim of this thesis
was to evaluate the association between sleep bruxism and snoring in adult individuals. Two
studies were conducted: 1) a descriptive study; 2) an observational study with data from a
population-based sample. The first study included individuals referred for polysomnography
(PSG) at Baia Sul Hospital in Florianopolis. Data were collected using questionnaires, clinical
evaluation, and polysomnography results. Statistical analysis was performed using the Jamovi
software. The association between sleep bruxism and snoring was not significant (p>0.05).
Unadjusted and adjusted logistic regressions were performed regarding sleep periods (REM,
NREM, and total sleep time). The dependent variable was sleep bruxism. During REM sleep,
adjusted logistic regression showed that snoring is associated with episodes of sleep bruxism.
Age, sex, and body mass index classification were not associated with sleep bruxism.
Regarding other sleep periods, logistic regression was not considered significant. Other
variables related to sleep architecture, as well as sleep quality and drowsiness, were not
associated with sleep bruxism. The second study used data from the third edition of the
EPISONO study, a population-based study conducted in Sdo Paulo in 2007. The sample
included 502 adult individuals without obstructive sleep apnea. Data were collected using
questionnaires, clinical evaluation, and polysomnography results. Statistical analysis was
performed using the Jamovi program. The association between sleep bruxism and snoring was
not significant (p>0.05). Unadjusted and adjusted logistic regressions were performed
regarding the severity of sleep bruxism. The dependent variable was sleep bruxism. Adjusted
logistic regression indicated an association between anxiety symptoms and mild sleep
bruxism. Adjusted logistic regression was also used to assess sleep variables, demonstrating
that the duration of REM sleep was associated with sleep bruxism. In the first study, snoring
was associated with episodes of sleep bruxism during the REM period. There was no
association between sleep bruxism and sex, age, body mass index, sleep architecture-related
variables, sleep quality, or drowsiness. In conclusion to the second study, anxiety symptoms
and REM sleep duration may be associated with sleep bruxism. However, sleep bruxism and
snoring, smoking, and alcohol consumption were not associated. Additionally, there was no
association between sleep bruxism and variables related to sleep architecture. As a conclusion
of the thesis, it is possible to highlight the complexity of sleep bruxism, presenting an
association with snoring in a descriptive sample, and an association with anxiety symptoms
and percentage of REM sleep in an observational study with data from a population sample.

Keywords: Sleep bruxism. Snore. Polysomnography. Observational study.
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1 APRESENTACAO

Essa tese ¢ composta por duas pesquisas. A primeira faz parte do Macroprojeto
de pesquisa intitulado “Associagdo entre bruxismo do sono e apneia obstrutiva do sono”
conduzido em Florianopolis no ano de 2019. A segunda ¢ parte integrante do
Macroprojeto de Pesquisa intitulado EPISONO (The Sao Paulo Epidemiologic Sleep
Study), realizado na cidade de Sao Paulo no ano de 2007. Ambos os trabalhos foram

redigidos em forma de artigo na lingua inglesa.
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2 INTRODUCAO

O bruxismo do sono (BS) ¢ uma atividade da musculatura mastigatoria que
ocorre durante o periodo de sono, nao sendo considerada uma desordem do movimento
ou um distirbio do sono. Dependendo do padrao da atividade, ela pode ser caracterizada
como ritmica (fasica) ou ndo-ritmica (tonica). Quando essa atividade acontece durante
momentos de vigilia, ¢ denominada bruxismo em vigilia (Lobbezoo et al., 2018).

Uma revisdo sistematica (RS) realizada em 2013 encontrou uma estimativa de
prevaléncia para BS de 12,8% (£3,1%), quando o BS foi avaliado por meio de exame
clinico e/ou questionarios. O BS avaliado por polissonografia (PSG) apresentou uma
prevaléncia de 7,4% compreendendo 75 pacientes em uma amostra total de 1019
individuos (Maluly et al., 2013).

O BS pode manifestar-se de forma isolada ou associar-se a outras comorbidades,
tais como refluxo gastresofagico, insonia, dor de cabega, dor orofacial e transtorno do
movimento periddico dos membros (Mayer et al., 2016; Martynowicz et al., 2018).
Atualmente, ha uma crescente investigacdo acerca da associacdo entre BS, ronco e
apneia obstrutiva do sono (AOS) (Michalek-Zrabkowska, Monika et al., 2020; Smardz
et al., 2021). No que se refere a relagdo entre BS ¢ AOS, muito ja foi estudado na
literatura; contudo, ndo ha um consenso estabelecido sobre essa associagdo (De Luca
Canto et al., 2014; Jokubauskas;Baltrusaityté, 2017; Da Costa Lopes et al., 2020). Uma
recente revisdo de escopo mapeou a literatura existente sobre BS e AOS, incluindo
amostras compostas de adultos e criangas (Pauletto et al., 2022). Os autores concluiram
que, até o momento, ainda ndo ¢ possivel confirmar a relacio entre BS e AOS em
adultos. Em criancas, a associagdo parece ser possivel, mas ndo ha evidéncias
suficientes para apoid-la.

Em busca de possiveis outros fatores associados aos episodios de BS,
pesquisadores iniciaram a avaliagdo do ronco em associagdo a presenca de BS. Embora
o ronco seja um sinal associado comumente a AOS, o estudo do ronco em pacientes
sem apneia estd crescendo (Zucconi et al., 1993; Zicari et al., 2014). Em uma amostra
de 3,136 adultos brasileiros, com uma média de 44 anos e predominantemente do sexo
feminino, a prevaléncia de ronco habitual foi de aproximadamente 50% (95% IC: 48,1 a
52,8%) (Noal et al., 2008). Uma recente RS (Huang et al., 2023) avaliou a associagao
entre ronco e desordens do sono. Dentre os estudos incluidos, quatro estudos (Abe et

al.,2012; Kato et al., 2012; Palinkas, Marcelo et al., 2019; Emodi-Perlman et al., 2022)
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associaram ronco com BS. Um estudo com 90 brasileiros ndo apneicos avaliados via
PSG sugeriu que pacientes com BS tendem a ter a presenca de ronco durante o sono
(Palinkas, Marcelo et al., 2019). Outro estudo com mulheres israclenses fez avaliagao
de BS por questionarios e encontrou que as pacientes roncadoras apresentavam mais
sintomas de BS, como dor nos musculos mastigatorios ao acordar, em comparagao com
pacientes ndo-roncadores (Emodi-Perlman et al., 2022). Pacientes japoneses com e sem
BS foram avaliados com o dispositivo portatil BiteStrip, e ndo apresentaram diferenca
entre os grupos em relagao ao ronco (Abe et al., 2012). Outro estudo também avaliou a
populagdo japonesa, mais especificamente moradores de uma area rural. Os
participantes apresentaram 2,58 mais chances de apresentar BS possivel quando
roncavam do que quando ndo apresentavam essa condi¢ao (Kato et al., 2012). Dentro da
evidéncia encontrada, a revisao sistematica ndo pode concluir a presenca ou nao de
associacgao entre BS e ronco, sugerindo a realizacdo de novos estudos sobre a tematica.
Existem poucos estudos sobre a tematica na literatura e apenas um realizado
com pacientes brasileiros. Sendo assim, este estudo propde a execu¢do de uma nova
analise avaliando variaveis complementares ao ultimo estudo brasileiro, como sexo,
idade e avaliacdo da estrutura do sono relacionadas ao BS e ronco. Além disso, duas
populacdes distintas serdo avaliadas: pacientes com suspeita de disturbios do sono e

pacientes ndo apneicos.
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3 REVISAO DE LITERATURA

3.1 SONO

O sono tem sido um topico de curiosidade e estudo ao longo do tempo. O sono ¢
um estado neurofisioldgico e apresenta componentes comportamentais especificos,
caracterizado por uma suspensdo reversivel da resposta sensorial € motora a estimulos
externos (Buysse, 2014; Tavares et al., 2022). Apesar dos consideraveis avangos
cientificos nos estudos sobre o tema, ainda nao ha consenso quanto a definicdo exata do
sono e sua fungdo (Tavares et al., 2022). E considerado um processo ativo, ligado
funcionalmente a vigilia (Kleitman, 1987). O sono ¢ um dos processos fisiologicos
indispensaveis para regulacdo e manutengdo do equilibrio orgéanico dos seres vivos.

A arquitetura do sono humano ¢ dividida em dois principais estdgios: NREM e
REM (Eban-Rothschild et al., 2017). O sono NREM subdivide-se em trés estagios: N1,
N2 e N3 (Franken; Dijk, 2009). Cada um desses estagios ¢ caracterizado por uma
progressiva diminuicdo na frequéncia das ondas cerebrais registradas no
eletroencefalograma (EEG) (Tavares et al., 2022). O ciclo de sono inicia-se no estagio
N1 e corresponde de 2-5% do tempo total de sono (TTS). E o periodo de transi¢io entre
a vigilia e o sono, caracterizado por sonoléncia superficial. O estagio N2 do sono
NREM compreende cerca de 45-55 % do TTS. Nesta fase, o sono ¢ tranquilo, mas o
individuo pode ser facilmente despertado. O estdgio N3 ¢ caracterizado pela presenca de
ondas cerebrais de baixa frequéncia, chamadas de sono de sondas lentas ou sono delta
(AAMS, 2014). Em seguida, ocorre o inicio do sono REM. Essa fase normal do sono
que corresponde a 20% e 25% do TTS, com uma dura¢do média de 90 a 110 minutos.
Em uma noite normal, ocorrem de 4 a 6 ciclos, com o sono NREM ocorrendo na
primeira metade do sono, € o sono REM na segunda metade. O sono ¢ um estado
continuo e progressivo, em que os estagios se alternam de forma gradual (Tavares et al.,
2022).

Alteragdes no inicio, duracdo ou condutas anormais relacionadas ao sono sao
caracterizadas como distirbios do sono pela terceira Classificagdo Internacional de
Disttrbios do Sono, do inglés “International Classification of Sleep Disorders” (ICSD-
3) (AAMS, 2014).
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3.2 BRUXISMO DO SONO

3.2.1 Definic¢ao

Atualmente, em individuos saudaveis, o BS ndo deve ser considerado um
disturbio, mas um comportamento que pode ser um fator de risco (e/ou protetor) para
certas consequéncias clinicas, como por exemplo a presenca de refluxo (Lobbezoo et
al., 2018). Quando o individuo ndo apresenta nenhuma consequéncia clinica ¢
considerado um “normo-bruxismo”; porém, quando hd associagdo com sinais e
sintomas prejudiciais o bruxismo ¢ chamado de “pato-bruxismo” (Svensson;Lavigne,

2020).

3.2.2 Etiologia

O BS possui etiologia multifatorial que ainda ndo esta totalmente definida na
literatura. Atualmente, entende-se que a etiologia do bruxismo esté relacionada a fatores
centrais, e ndo periféricos (Lobbezoo;Naeije, 2001). Justificativas para a ocorréncia do
BS podem estar relacionadas aos mecanismos relacionados aos microdespertares,
alteragdes do sistema autonomo simpatico, alteracdo da atividade cardiaca,
predisposicdo genética, fatores psicossociais e fatores exogenos (café, tabaco,
medicamentos psicotropicos) (Melo ef al., 2019; Polmann et al., 2019; Wieckiewicz et
al., 2020; Michalek-Zrabkowska et al., 2021; Polmann et al., 2021)

A ativacdo do sistema autonomo simpdtico resulta em um aumento da taxa
cardiaca, aumento da pressdo arterial, taxa de respiragdo, assim como a ocorréncia de
micro despertares relacionados ao BS (Carra et al., 2015). Além disso, uma ativacao
cortical pode ser observada durante a EEG em episodios de BS (Kato et al., 2001).
Devido aos micros despertares, o BS pode provocar interrup¢des e aumentar a
instabilidade do sono (AAMS, 2014). Os despertares podem ser frequentemente
observados durante o sono, principalmente no estagio N2 (da Mota Gomes et al., 2010;
Lépez et al., 2015). Quando ocorrem, levam a mudancas transitérias entre um estagio
de sono mais profundo para um mais leve. Quando os despertares sdo avaliados por
meio de uma EMG, ¢ possivel constatar o aumento da tonicidade muscular (Bonnet et
al., 1992). Em um estudo epidemiolégico com 1019 individuos, 52,4% dos episodios de

BS foram relacionados a despertares (Maluly et al., 2013).
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As alteragdes fisioldgicas do sono podem resultar em um aumento da atividade
muscular mastigatdria ritmica. Essa atividade estd relacionada a funcdes fisiologicas,
tais como aumentos do pH relacionados ao refluxo gastroesofagico e a movimentos de
degluticao (Lavigne et al., 2001). Embora isto possa ocorrer em pacientes sem BS, ¢
mais evidente nos pacientes com BS, sendo utilizada como medida para avaliagdo do

mesmo (Lavigne et al., 2007).

3.2.3 Sinais e sintomas

As principais manifestacdes clinicas do BS, com base em autorrelatos e exame
clinico, incluem desgaste dentario, apertamento mandibular, e fadiga ou dor muscular
na regido mandibular (AAMS, 2014; Stuginski-Barbosa et al, 2017). Além de
consequéncias deletérias como quebra de dentes e/ou restauracdes, dor de cabega, dor
orofacial e problemas temporomandibulares (Reus et al., 2021). Entretanto, a presenca
desses sinais e sintomas nao necessariamente indica a presenca ativa da condigdo, visto

que o comportamento do bruxismo pode alterar-se com o tempo (Lobbezoo et al.,

2013).

3.2.4 Avaliacao e classificacao

Os métodos de deteccdo do bruxismo sao discutidos ha mais de 30 anos na
literatura (Lavigne et al., 2021). Em 2013, o BS foi categorizado como “possivel”
quando avaliado por meio de autorrelato; “provavel” quando ha avaliagdo clinica, e
“definitivo” quando o diagnostico € feito com eletromiografia (EMG).

A EMG permite a identificagc@o e classificagdo do BS. A avaliagdo do exame ¢
realizado seguindo manuais estabelecidos e consolidados na literatura pela Associacdo
Americana de Medicina do Sono (AAMS, 2014; Berry et al., 2017). Para isso, ¢
utilizada a avalia¢do da atividade muscular mastigatoria ritmica. Um episddio de BS
pode ser identificado quando ha elevacdes fésicas ou tonicas relacionadas aos musculos
da mastigagdo. Essas elevagdes podem ser chamadas de surtos e devem apresentar pelo
menos o dobro de uma atividade basal da EMG. Para um novo episodio ser identificado,
¢ necessario um intervalo de pelo menos 3 segundos entre os surtos. Seguindo esses

critérios, os eventos do BS sao classificados em:
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e Evento fasico: ocorrem pelo menos trés surtos breves na EMG (0,25 a 2,0
segundos cada). Essas contragcdes musculares ritmicas sao caracteristicas do
ranger de dentes;

e Evento tonico: episdédio com surto mantido por mais de 2 segundos. O
apertamento ¢ caracterizado por esse tipo contragao;

e Misto: combina¢do dos dois padrdes.

O ultimo consenso de 2018, autodenominado um “trabalho em construgdo”
sugere a divisdo da formas de avaliagdo entre métodos 1) Instrumentais: EMG e 2) Nao-
instrumentais: autorrelato e avaliagdo clinica (Lobbezoo et al., 2013). Ainda assim, a
relevancia clinica e optimizagao desses métodos para pesquisa ainda nao esta totalmente
estabelecida (Lavigne ef al., 2021). Uma RS avaliou diferentes métodos de detec¢ao do
BS (questionarios, avaliagdo clinica e dispositivos portaveis). A meta-analise concluiu
que questiondrios e avaliacdo clinica podem ser utilizados como métodos de
rastreamento para a condi¢do, mas ndo conseguem identificar bem os individuos sem a
condi¢do. A melhor acurdcia diagnoéstica foi identificada dos dispositivos portaveis,
especialmente a EMG de quatro canais (Casett ef al., 2017).

Visto que o bruxismo ¢ uma condi¢cdo multifatorial, sua classificagdo com
métodos dicotdmicos de avaliagdo ainda gera controvérsias na literatura (Manfredini et
al., 2019). E necessario a avaliagdo de todos os fatores de risco e hébitos relacionados a
condi¢cdo. Recentemente, experts no assunto publicaram uma sugestdo de método de
avaliag¢do para o bruxismo. Esse instrumento denominado STAB (Standardized Tool for
the Assessment of Bruxism) tem como objetivo avaliar o status e as consequéncias da
condicdo no individuo (eixo A) e seus fatores de risco e etioldgicos (eixo B). Possui 14
dominios em 66 itens, associando autorrelato do paciente, avaliagdo clinica pelo

avaliador e uso de instrumentos tecnoldgicos, como EMG (Manfredini et al., 2023b).

3.3 RONCO

As desordens respiratérias do sono englobam um espectro de condigdes,
iniciando com o ronco primdrio até condigdes mais severas como AOS (AAMS, 2014).
O ronco ¢ considerado um fenomeno acustico (Koutsourelakis et al., 2012). De acordo
com o ICSD-3), o ronco primario ¢ definido como “vibra¢des audiveis das vias aéreas
superiores durante a respiragdo durante o sono, sem a presenca de episodios de apneia

ou hipoventilacdo” (AAMS, 2014). Essas vibracdes audiveis podem ocorrer na
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inspiracdo ou expiracdo ¢ tém intensidade suficiente para causar desconforto ao
parceiro/a de cama ou pessoas proximas. O ronco ocorre de forma continua,
principalmente quando o individuo dorme em posicdo supina (AAMS, 2014).

Inimeros termos sdo utilizados para denominar o ronco na literatura, como
“ronco primario”, “ronco habitual”, “ronco simples”, “ronco benigno”, “ronco nao
apneico”, “ronco continuo”, “ronco ritmico”, “ronco ndo perigoso”. O ronco primario
ocorre quando o ronco ¢ detectado sem alguma comorbidade sist€émica associada no
paciente, (Counter;Wilson, 2004) também podendo ser chamado de ronco nao-apneico
(Deary et al., 2014). O ronco primario e o ronco simples sao considerados equivalentes.
O ronco habitual adiciona um elemento de frequéncia a definicdo. Considera-se como
habitual, quando o paciente ronca pelo menos trés vezes por semana (O'Brien et al.,
2013).

O som produzido pelo ronco ¢ proveniente da vibragdo das vias aéreas
superiores. Devido ao estreitamento do espaco orofaringeo ou nasofaringeo, o ar passa
de forma turbulenta pela parede posterior da faringe, ivula, palato mole e base de lingua
(AAMS, 2014).

Os fatores de risco para essa condicdo incluem congestdo nasal, inflamagdo ou
obstrucdo das vias areas superiores, ingestdo de alcool, aumento do indice de massa
corporal, medicamentos depressivos do sistema nervoso central, retrognatismo (Lavigne
et al., 1999) e/ou pacientes do sexo masculino (Deary et al., 2014). O paciente com
ronco pode se queixar de boca seca e apresentar irritagdo nos tecidos da mucosa oral
(Lavigne et al., 1999). O ronco ¢ considerado um sinal clinico relevante para o
diagnostico da AOS, sendo o questionamento da sua presenca parte de questiondrios
validados para sua detecg¢ao (Chung et al., 2016; Chiu et al., 2017).

O ronco pode ser classificado de forma subjetiva, por meio de questionarios ou
objetiva, utilizando microfones e transdutores de pressao nasal, por exemplo. O critério
diagnostico segundo ICSD-3 (AAMS, 2014) abrange os seguintes itens:

a) Relato de terceiro da presenca do ronco

b) Nao ha evidéncia de insonia ou sonoléncia excessiva resultante do ronco.

¢) Queixa de boca seca ao acordar.

d) A PSG demonstra todos os seguintes itens:

1) Sons inspiratdrios ou expiratoérios que ocorrem frequentemente em

episodios prolongados durante o tempo total de sono;
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2) Sem despertares abruptos associados, dessaturacdo de oxigénio
arterial ou perturbagdes cardiacas;

3) Padrao normal de sono;

4) Padrao respiratorio normal durante o sono.

e) Os sintomas ndo atendem aos critérios diagndsticos de outros disturbios do
sono (ou seja, sindrome de apneia central do sono, AOS, sindrome de
hipoventilagdo alveolar central ou laringoespasmo relacionado ao sono).

A presenca minima dos critérios A e B ¢ necessaria para o diagndstico de ronco

primario.

Recentemente, um novo modelo de classificacio do ronco utilizando a
polissonografia foi proposto. A porcentagem de ronco foi determinada calculando a
duracdo acumulada dos eventos de ronco dividida pelo TTS. Um episddio de ronco foi
definido como trés ou mais eventos consecutivos de ronco ocorrendo com intervalos
iguais ou inferiores a 10 segundos. O indice de ronco foi definido como o numero de
episodios de ronco por hora de sono (Kim et al., 2022). Entretanto, esse modelo ainda
nao foi adotado como padrao para método classificatorio.

Quanto ao critério de severidade, o ronco ¢ classificado em leve, moderado e
grave. O ronco leve ndo ocorre todas as noites e ocorre somente em posi¢ao supina. O
ronco moderado ocorre todas as noites, pode ocasionalmente incomodar os outros e
normalmente cessa pela mudanga na posi¢do do corpo. Por fim, ¢ categorizado como
ronco grave quando ocorre todas as noites, incomoda os outros e ndo ¢ alterado pela
mudanga na posicao corporal. O ronco pode ainda ser classificado em relacao a duracao
em agudo, subagudo ou cronico. Quando presente por menos de trés meses ¢
considerado agudo; por mais de trés meses, mas menos de um ano como subagudo; e

sendo cronico quando estd presente por um ano ou mais (AAMS, 2014).

3.4 BRUXISMO E RONCO

Considera-se a hipdtese de que a atividade muscular mastigatoria ritmica
associada ao BS possa ocorrer com o proposito de lubrificar as estruturas da orofaringe
durante o sono, periodo no qual as taxas de salivacdo sdo mais baixas (Carra et al.,
2015). Além disso, pacientes que apresentam ronco também podem apresentar

xerostomia, caracterizada pela sensacao de boca seca (AAMS, 2014).
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Um estudo conduzido com participantes chineses investigou a validade
diagnoéstica do questiondrio STOP BANG ao incorporar a pergunta adicional "Vocé
sente sua boca seca ao acordar pela manha?". O objetivo da pesquisa foi avaliar se essa
adicao poderia aprimorar a especificidade do questionario para pacientes diagnosticados
com AOS. A amostra do estudo incluiu um total de 207 individuos submetidos tanto ao
questionario quanto ao exame de polissonografia. Os resultados revelaram que os
pacientes identificados como roncadores apresentaram 2,67 vezes mais probabilidade de
apresentar ressecamento da mucosa em comparagdo com pacientes ndo roncadores
(Zhang et al., 2021).

Um estudo recente, utilizando amostra de conveniéncia, identificou 968
participantes com bruxismo possivel (Huang et al., 2022). A avaliagdo de bruxistas foi
feita com Oral Behaviours Checklist enquanto o ronco primario foi identificado com o
questionario de oito perguntas STOP BANG. Os participantes foram divididos em
“baixo risco de apneia” quando tiveram apenas duas respostas “sim” e “alto risco de
apneia”, quando tiveram respostas afirmativas para trés ou mais questdes. Apos essa
divisdo, os pacientes classificados como “baixo risco de apneia” que apresentavam entre
as duas respostas afirmativas a referente ao ronco “Do you snore?” considerados
roncadores primarios. Desse modo, setenta ¢ um individuos (7,3%) do total da amostra
foram classificados dessa maneira. Ao realizar a regressdo logistica multipla e pela
regressao em rede nao foi encontrada influéncia do BS ou outros fatores associados.

Outro estudo, do tipo transversal descritivo, avaliou um grupo de 137 pacientes
ndo apneicos na Polonia. Todos os individuos apresentavam BS e ronco com idade
média de 34,03+£10,04. Fo1 avaliado a influéncia que a idade e género exerceram sobre o
BS e ronco através do exame PSG (Smardz et al., 2021). Ambas as condi¢des foram
consideras mais intensas em homens. Em pacientes mais velhos o ronco foi mais
frequente no estagio N2 e apresentaram uma quantidade menor de episddios de BS. Um
estudo observacional avaliou pacientes ndo apneicos com BS e ronco e a relagdo com a
posicao durante o sono por meio da PSG. Os autores encontraram uma correlagdo entre
BS fasico e ronco na posi¢do supina e ndo supina, concluindo que a posi¢ao durante o
sono afeta a intensidade de ambas as variaveis (Michalek-Zrabkowska, Monika et al.,
2020). Diante da complexa interacdo entre BS e ronco, evidenciada por estudos
recentes, € necessario realizar uma nova investigacdo que aprofunde a compreensao

dessa relagao.
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4 OBJETIVOS

4.1 OBJETIVO GERAL

Verificar se ha associacdo entre bruxismo do sono e ronco em adultos
brasileiros. A hipdtese nula (HO) ¢ que ndo ha associacdo entre bruxismo do sono e

ronco. A hipoétese alternativa (H1) € que existe associacdo entre as duas variaveis.

4.2 OBJETIVOS ESPECIFICOS

4.2.1 Estudo Baia Sul

a) Avaliar a possivel associagdo entre bruxismo do sono e ronco em individuos
com suspeita de distirbios do sono;

b) Avaliar a associa¢do entre bruxismo do sono com sexo, idade e indice de massa
corporal;

¢) Avaliar a associa¢ao do bruxismo do sono com caracteristicas da arquitetura do

sono e variaveis relacionadas ao sono, como qualidade do sono e sonoléncia.

4.2.2 Estudo EPISONO

a) Avaliar a possivel associagdo entre bruxismo do sono e ronco em individuos nao
apneicos;

b) Avaliar a associagdo do bruxismo do sono com sexo, idade, indice de massa
corporal, 4lcool, tabagismo e ansiedade;

c) Investigar a associagdo entre bruxismo do sono e caracteristicas da arquitetura

do sono e variaveis relacionadas ao sono.
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Abstract

This study was performed to assess the association between sleep bruxism and snoring
in adults and the possible association of variables within both conditions, such as age,
sex, and body mass index. Additionally, sleep structure characteristics, quality of sleep
and sleepiness were compared between groups with and without sleep bruxism.
Individuals with suspected sleep disorders (n=61), referred for a single-night video
polysomnography, were selected for this observational study. Questionnaires and
clinical examinations were conducted prior to the polysomnographic exam.
Polysomnographic scoring was performed according to the American Academy of
Sleep Medicine criteria. Statistical analyses were executed with the Jamovi software.
The logistic regressions were performed regarding sleep periods (REM, NREM and
total sleep time). Rhythmic masticatory muscle activity index during these sleep periods
was the dependent variable. Only variables with p-value <0.05 were included in the
adjusted logistic regression. No association was found between sleep bruxism and
snoring (p>0.31); and the effect size was considered small V=0.171. Logistic regression
showed that the snore index can influence the rhythmic masticatory muscle activity
index within the REM period of sleep, with an odds ratio of 1.018 (95% CI: 1.005 to
1.03; p=0.05). The same logistic regression showed that the desaturation index
presented an odds ratio of 5.01 (95% CI: 0.96 to 26.13; p=0.056), but the effect size was
considered medium (>3.5). Age, sex, and body mass index classification were not
associated with sleep bruxism. Regarding the sleep structure and other sleep variables,
no statistical difference was found within groups with and without sleep bruxism.
Therefore, within the limitations of this study, snoring appears to be associated with
sleep bruxism episodes during the REM period. No association was found between
sleep bruxism and sex, age, body mass index. Concerning sleep architecture
characteristics, only episodes of desaturation may be associated with sleep bruxism
during the REM sleep. Quality of sleep or sleepiness were not associated with sleep
bruxism.

Keywords: Sleep bruxism; snoring; polysomnography
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Introduction

According to the international consensus, sleep bruxism (SB) is defined as muscle
activity during sleep, expressed as rhythmic (phasic) or weak (tonic), rather than sleep
disturbance as a movement disorder [1]. In 2013, a categorization system was proposed
based on the detection approach, and it was updated in 2018 [1,2]. Since then, SB can
be defined as "possible" when assessed through self-report, "probable" when there is
clinical evaluation, and "definitive" when the detection is executed through

electromyography (EMG) and/or polysomnography (PSG) [2].

The relationship between SB and sleep-disordered breathing (SDB) has been studied
several times through the years [3]. SDB encompasses a spectrum of conditions,
ranging from primary snoring to more severe conditions such as obstructive sleep apnea
(OSA) [4]. Most studies with different designs have investigate the association between
SB and OSA. However, despite all these efforts, the current literature cannot confirm or

refute the casual effect of both conditions [5,6].

Nevertheless, the investigation of snoring associated with SB has been increased over
the years. Snoring is considered an acoustic phenomenon [7]. The sound produced by
snoring comes from the vibration of the upper airways. Due to the narrowing of the
oropharyngeal or nasopharyngeal space, air passes turbulently through the posterior
wall of the pharynx, uvula, soft palate, and base of the tongue [4]. These audible
vibrations can occur during inhalation or exhalation and are intense enough to cause
discomfort to the bed partner or people nearby. Most articles assess snoring as a

subjective factor by means of questionnaires, self-report, or third-party accounts [4,8].

A recent systematic review evaluated the association between snoring and sleep
disorders, such as SB [9]. Thirty-six studies were included, and 4 evaluated snoring and
SB. The included studies (n=4) evaluated snoring by means of questionnaire, and three
presented a positive association between both conditions [10,11]. Within the available

evidence in the systematic review, no association was indicated.

The literature is still scarce regarding studies that detected both conditions using PSG
[12-15]. Therefore, the aim of this study is to evaluate the possible association between
SB and snoring in adults through polysomnography. Moreover, assess the association
between SB and sex, age, and sleep variables, regarding sleep architecture, quality of

sleep and sleepiness.
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Methods
Study Design

This observational descriptive study was reported following STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology [16,17]. The checklist can be
found in Appendix A.

The study was conducted following the Helsinki Declaration of 1964 and the research
project was submitted for approval by the Human Research Ethics Committee under
number: 2.620.213 and CAAE: 84783518600000121 of the Federal University of Santa

Catarina. The Free Informed Consent Form can be accessed in Appendix B.
Setting

The study was carried out with individuals referred to a night-time PSG upon prior

medical request at a private hospital located in Florianopolis, Brazil.

The PSG exam was performed on alternate days on the same room, due to the presence
of only one PSG specialist technician overseeing the procedure. While the initial plan
aimed for data collection to extend from January to December, it was performed from
January to October 2019, covering a nine-month follow-up period. It happened because
at the end of October the technician resigned for personal reasons and a replacement
was not recruited. And, unfortunately, in March 2020, the COVID-19 pandemic
emerged, and the sleep laboratory was closed, limiting the study's sample size. Given
the non-probabilistic nature of the sample, a sample size calculation was not conducted

[18,19].
Eligibility Criteria
1) Inclusion Criteria: adult patients (>18 years) scheduled for PSG without neurological

or movement impairment. 2) Exclusion Criteria: patients with incomplete physical or

PSG exams.
Data sources/ measurement

Data collection occurred in three stages on the same night: (1) questionnaires, (2)
clinical exams, and (3) PSG. One of the three researchers (H.P., J.C.R. and P.P.)
individually conducted the self-filled questionnaires and physical exams in the hospital

bedroom where the patients were allocated.
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Questionnaire

Information was collected prior to the PSG exam regarding basic demographic variables
such as age, and sex. In addition to specific questionnaires for the Epworth Sleepiness
Scale (ESS) [20] and PSQI-BR (the Brazilian version of the Pittsburgh Sleep
Questionnaire Index) [21]. The questionnaires were self-filled out on electronic tablet,
using the electronic form. Each participant was assigned a number to fill out the form,
and self-adhesive labels with the corresponding number were attached to the medical

records and PSG exam, ensuring blinding of the results and confidentiality of identity.
Clinical Exam

The same calibrated digital scale (Digital Glass G-Tech, ACCUMED, China) was
employed to assess the patient's weight in kilograms, while a tape measure was utilized
for height in meters from all patients. During measurement, the patient assumed a
standing position with arms extended alongside the body, spine straight, eyes focused
on a fixed point, and the head positioned at a 90° angle from the floor. Furthermore, the
patient's heels and knees were in contact, and the buttocks rested against the wall. The
researcher responsible for data collection conducted weight and height measurements on
the day of the PSG exam. Body mass index (BMI) was computed by dividing the
weight by the square of the height using a formula implemented in Microsoft® Excel
16.29.1 (Microsoft Office 2019, Microsoft, Redmond, United States). The BMI was
subsequently calculated, and patients were categorized following the World Health
Organization cutoff points: BMI>18.5 to 24.9kg/m? (normal weight); BMI>25 up to
29.9kg/m? (overweight); and BMI>30.0kg/m? (obesity) [22].

Polysomnography

Single sleep tests were performed overnight in the same dark and silent hospital room,
using conventional type I PSG testing equipment (Alice V©; Respironics, Andover,
MA, USA), following the recommendations proposed by the American Academy of
Sleep Medicine [4]. Duarte et al., 2022[23] previously provided a description of PSG
type I equipment characteristics and the placement of electrodes on participants' bodies.
The following sleep variables were used total sleep time, sleep onset, REM onset,
wakefulness after sleep onset and oxygen saturation (SpO2). The assessment of the
saturation level of arterial oxygen levels was carried out using pulse oximetry. An

episode of arterial desaturation was considered when oxygen levels were below 97%, as
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determined by technical configurations of PSG. All tests were monitored by the same

specialist in polysomnography (E.S.M.F).

To calibrate the PSG instruments and adequately recognize the signals, the subjects
were instructed, prior to the beginning of the recordings, to perform voluntary snoring
movements under the instruction of the same specialist PSG technician. Leg
movements, opening, closing, and moving the eyes, clenching, laterality, protrusion,
rhythmic jaw contractions, as well as swallowing and coughing movements were

performed to record basal amplitudes.
Sleep Bruxism

The assessment of SB events was estimated using the rhythmic masticatory muscle
activity (RMMA) found in the EMG. Events of RMMA separated by three-second
intervals were considered SB episodes if they followed one of the following patterns: 1)
tonic (at least one masseteric EMG firing longer than 2 seconds); 2) phasic (three or
more masseteric EMG shots lasting between 0.25 and 2 seconds); or 3) mixed (both
types of shooting). Patients were considered without SB when they had less than 2
episodes per hour of sleep, classified as mild/moderate SB when they had between 2
and 4 episodes/hour of sleep and as severe SB when they had more than 4 episodes of

SB/hour of sleep [24].
Obstructive Sleep Apnea

Events related to OSA were classified according to American Academy of Sleep
Medicine definitions,[4] using the apnea-hypopnea index (AHI). Individuals were
considered with OSA when AHI >5. An obstructive sleep apnea event was determined
when there was an interruption in airflow > 90% for a minimum of 10 seconds. Detailed
information regarding detection of obstructive sleep apnea has been previously

published [23].
Snore

The assessment of the presence or absence of snoring was also carried out using
acoustic sensors (microphones) properly installed in the cervical region [4]. An event of
snoring was considered when any volume above 56 hertz recorded during sleep. A new
snoring event was considered when a sound happened in an interval longer than 3
seconds. A patient was considered to have the condition when they had more than one

snoring event per night.
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The Alice VO program generated reports with the main information from the PSG
exam. The analyses were conducted by a single evaluator (J.D.), who remained blind to

the clinical data collection phase.
Statistical methods

The Jamovi statistical software (Version 1.6) was used to analyze the data. The normal
distribution of quantitative variables was verified using the Shapiro-Wilk test.
Quantitative variables with a normal distribution were presented using mean and
standard deviation (SD), variables without a normal distribution were expressed using
the median and interquartile range (IQR). To compare two groups with quantitative
variables, the t test was used when the distribution of both variables was considered
normal. For comparisons without normal distribution, the Mann-Whitney test was

applied.

To explore the association between SB and snoring, qualitative variables underwent
Pearson's qui-square test was used. When expected values were below five the exact
fisher teste was executed. The effect size of the variables according to each test was
evaluated [25,26]. Proportion data were presented in percentage form and with a
confidence interval (CI). The significance level adopted was 5%. A binominal logistic
regression was performed. Three different analyses were carried out, covering: 1) total
sleep time (TST); 2) NREM sleep; 3) REM sleep. The RMMA index during these sleep
periods was the dependent variable. The included variables in these analyses were:
snore index (total of snore events during the period of sleep), SpO., age, sex, BMI, and
obstructive sleep apnea. Sleep apnea was independently included in the unadjusted
analyses since participants were referred to the PSG exam for suspected breathing or
sleep problems. The overall evaluation of the model was performed with the F-test, only
models with a p-value <0.05 were considered significant. The unadjusted analyses
accepted variables with p-value <0.02. The adjusted model included variables with p-
value <0.05 [27]. The variance inflation factor (VIF) was calculated to detect
multicollinearity, values below five were considered to ensure the absence of

multicollinearity between predictors.

The test power (1 — B err) was calculated through post hoc test in G*Power software
(version 3.1.9.7) using the proportion of patients with sleep bruxers and no sleep

bruxers groups. One tail and value of a error as 0.05 were considered.
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SB was considered the dependent variable and categorized as absent or present. The
independent variable was snoring, classified as present or absence. For logistic
regression, SB was represented as RMMA activity and snoring as number of episodes.
Adjustment variables were grouped regarding demographics: age, sex, height, weight;
questionnaire variables: Epworth Sleepiness Scale and Pittsburgh Sleep Quality.
Moreover, variables related to sleep setting were also used. In this study, OSA was
considered a potential confounding factor. All analyses and variables studied, as well as

the form of categorization, are available in Appendix D.

Results
Participants and descriptive data

Ninety-five individuals agreed to participate in the study; however, 34 individuals were
excluded due to problems in the SB analyses in the PSG or for not completing the full-
night examination. Ultimately, sixty-one individuals were included in the final analysis
with a median age of 46.8 £14.2, being 47.4% females (95% CI: 35.5% to 59.8%). The
flowchart of the included participants can be seen at Figure 1. Table 1 summarizes the

main general characteristics of the participants.
Outcome data

Within the 61 participants, 75.4% (95% CI: 63.32% to 84.49%) were detected as
definite SB. Regarding the severity of SB, approximately 39% (95% CI: 28.06% to
51.88%) were classified as mild/moderate and 36% (95% CI: 25.18% to 48.61%) as
severe SB. Snoring was detected by PSG in 91.8% of individuals (95% CI: 82.2% to
96.45%).

Main results

The chi-square test did not show statistically significant values between definite SB and
snoring (p>0.05). The effect size assessment was considered small using Cramér's V
evaluation (V=0.171), demonstrating a small association between the two variables. SB
was not associated with age, sex, BMI classification, quality of sleep or sleepiness
(p>0,05). Regarding sleep characteristics, only RMMA activity present statistical
difference within groups. Table 2 provides a comprehensive overview of the medians of

sleep variables.
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Other analyses

Conducting a linear regression was not feasible due to non-compliance with the
analysis’s assumptions, notably the lack of normality in the variables. Therefore, it was
decided to conduct an analysis of the influence of variables on the occurrence of
bruxism through logistic regression. From the three different analyses carried out
regarding TST, NREM and REM periods, only the unadjusted model related to the
analysis of REM sleep presented statistically significant results (AIC 78,8; R? 0,389;
p=0,017; VIF<5). As detailed in Table 3, it is observed that the snoring index exhibited
a modest association with RMMA during REM period, with a small effect size shown
through OR (<1.5). The desaturation index presented an OR of 5.01 (95% CI: 0.96 to
26.13; p=0.056, however the effect size was considered medium (>3.5). Regarding the

post hoc test, a low value was found (<0.8).
Discussion

The main aim of this study was to evaluate the association between SB and snoring in
individuals from a sleep laboratory. The presence of snoring may have a slight
association with the rate of SB episodes during REM sleep. These results should be
analyzed with caution, given the low effect size of this assessment. Previously studies
have also found a positive association within these variables using PSG [28,29],
however none have evaluated both conditions through sleep periods. When evaluating
the TST and the NREM periods, none of the variables showed a significant association
with RMMA index. However, the number of RMMA and snore episodes were higher at
NREM than REM period. A previously study have found that SB episodes are more
frequent during the NREM period [30]. When detected at REM period, the SB activity
might be a subclinical manifestation of REM sleep behavior disorder - a parasomnia

characterized by the enactment of vivid dreams during sleep [31].

A noteworthy aspect of this study is the utilization of the type I PSG examination for
SB and snoring. This subtype is the most comprehensive, requiring the setup of
electrodes in certain areas of the patient's body in a sleep laboratory or hospital setting,
making it capable of detecting various sleep disorders [32]. There are only few studies
that use PSG to evaluate the relationship between SB and snoring. Despite PSG being
regarded as the reference test for detecting SB [33], its widespread adoption is limited.

This limitation is primarily attributed to its high cost and the acceptable diagnostic
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accuracy offered by alternative and more accessible diagnostic methods for patients
[34]. Moreover, the ability to evaluate sleep architecture is a characteristic feature of

this exam, allowing for a detailed period evaluation.

During REM period, it was detected that desaturation index present a medium effect
size with the RMMA activity. A previously study analyzed young individuals found that
transient hypoxia might be associated with RMMA episodes [35]. Hypoxia is a
consequence of desaturation events. The analysis of hypoxia indices is carried out
through subjective means, such as saturation assessment by oximetry [36]. A regular

rate of desaturation when the individual is awake or sleeping is 96% to 97% [37].

Sex, age, and BMI did not present a statistical significance difference between the
groups with and without SB A study that analyzed a data based population also did not
find differences regarding these variables when comparing groups with and without
definite SB [38]. Alternatively, a study performed by Smardz et al., 2021 [13] evaluated
the influence of sex and age on SB and snoring. With a sample of 127 participants
evaluated via PSG, the results indicated male sex as a possible predisposing factor for

the coexistence of SB and snoring.

This article aimed to evaluate if OSA was a potential confounding factor regarding the
association between SB. However, this condition did not influence the presence of SB.
The possible association between SB and OSA has been exhaustively searched over the
years, and yet no conclusive findings have been reached [5]. In addition of
environmental factors, both conditions appear to have a complex genetic genesis [39].
Recently articles have evaluated genetic parameters associated with etiopathogenesis of
both conditions. Serotonin and dopamine pathways might be linked to these health
issues; however further studies are necessary [40]. Despite this, the genetic analysis of
this study’s population has been previously published and did not show an association

with the presence of SB and OSA [23].

The limitation regarding a single-night PSG exam should be taken for precaution, since
maybe patients with low RMMA frequency might not be detected with the exam [41].
The results of this study were obtained from a sample from a private hospital and cannot
be extrapolated to all adults. All researchers were trained and blinded to assessments
other than their own, the inclusion criteria were broad, the external validity of the study
is limited. The results can be extrapolated to an adult population over 40 years of age,

overweight, and suspected of having respiratory disorders.
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Conclusion

No association within sleep bruxism and snoring was found. However, during REM
period, RMMA activity and snoring index were associated. No significant association
was found between sleep bruxism and sex, age, or body mass index. Regarding, sleep
architecture characteristics, only episodes of desaturation may be associated with sleep
bruxism during the same REM sleep. Quality of sleep or sleepiness were not associated

with sleep bruxism.
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Figure 1. Flowchart of study participants.

[ 95 participants ]

Excluded (n=34)
Reason: problems in the
SB analysis in the PSG
or for not completing
the full-night

[ Final sample (n=61) ]

SB participants Non- SB
(n=46) participants
(n=15)

Snoring Without Snoring Without
(n=41) snoring (n=15) snoring
(n=5) (n=0)

Legend:
SB: sleep bruxism

PSG: polysomnography



Table 1. Characteristics of Participants.

Sleep Bruxism n=46

No Sleep Bruxism n=15

N % (CI 95%) N % (CI 95%) Total Measure of p-value  V-Cramer
N effect-
OR (CI 95%)
Sex Female 20 68.97 (50.77 - 9 31.03 (17.27 - 29
82.73) 48.23)
Male 26 81.25 (64.69 - 6 18.75 (8.89 - 32 0.51 (0.15 - 0.416 -0.14
91.11) 35.31) 1.67)
BMI Normal* 14 87.5(63.98 - 2 1.25(0.35 - 16
9.65) 36.02)
Overweight 10 66.67 (41.72 - 5 33.33 (15.17 - 15 3.5(0.56 - 0.169 +0.25
84.83) 58.28) 21.81)
Obese 22 73.33 (55.55 - 8 26.67 (14.19 - 30 2.54 (0.47 - 0.235 0.16
85.81) 44.45) 13.77)
Age (yrs) <40 15 75 (53.13 - 5 25 (11.19 - 46.87) 20
88.81)
>40 31 75.61 (60.66 - 10 24.39 (13.82 - 41 0.96 (0.28 - 0.596 -0.01
86.18) 39.34) 3.33)
Sleep Good Sleep 11 84.62 (57.77 - 2 15.38 (4.32 - 13
Quality Quality* 95.68) 42.23)
Poor Sleep 28 73.68 (57.99 - 10 26.32 (14.97 - 38 1.96 (0.36 - 0.347 0.11
Quality 85.03) 42.01) 10.44)
Presence of 7 70 (39.68 - 3 30 (10.78 - 60.32) 10 2.35(0.31 - 0.366 0.18
sleep disorder 89.22) 17.85)

39



ESS Normal Sleep* 27 79.41 (63.2 - 7 20.59 (10.35 - 34
89.65) 36.8)
Average 3 75 (30.06 - 1 25 (4.56 - 69.94) 4 1.28 (0.11 - 0.628 0.03
sleepiness 95.44) 14.33)
Abnormal 16 69.57 (49.14 - 7 30.43 (15.6 - 23 1.68 (0.49 - 0.596 0.11
sleepiness 84.4) 50.86) 5.69)

Odds Ratio=OR; Body Mass Index=BMI; Epworth Sleepiness Scale=ESS.
*references.

1 fisher test was used when the expected cell number was below five.

40



Table 2. Median of sleep variables.

Sleep Bruxism n=46

No Sleep Bruxism n=15

Median/(Mean) IQR/(SD) Median/(Mean) IQR/(SD) p-value
TST (min) 382 352-411 353 328-425 0.947
Sleep Onset (min) 13.8 7.13-28.5 20.5 8.25-40.8 0.609
REM Onset (min) 177 123-284 166 135-247 0.938
WASO (min) 36 17.3-64.4 49 19-68.5 0.731
REM (min) (50) (30.4) (47.8) (25.4) 0.803%
NREM (min) 341.5 278-361 320 306-364 0.860
SpO:2 TST (n) 38 8-117 52 33-93 0.524
SpO: NREM (n) 25.5 7-105 33 20-76 0.639
SpO2 REM (n) 5 0.25-16.8 11 3-345 0.097
RMMA TST (episodes) 23.5 17-50 7 7-10 <0.001
RMMA NREM (episodes) 21 21-47 6 6-8 <0.001
RMMA REM (episodes) 1.5 1.5-4 1 1-1 0.036
Snoring TST (n) 196 67-466 103 24-579 0.953
Snoring NREM (n) 185 60.8-309 52 14-478 0.706
Snoring REM (n) 9.5 0-69.5 1 0-54.5 0.674

Total sleep time= TST; Wakefulness after sleep onset = WASO; Oxygen desaturation =SpO,.; T t-student
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Table 3. Logistic regression sleep bruxism and snoring

Variables Unadjusted Model Adjusted Model
Odds Ratio (CI 95%) Odds Ratio (CI 95%)
AIC 78.8; R* 0.389 p=0.017 AIC 73.1 R? 0.206 p=0.002
RMMA REM/h p-value RMMA REM/h p-value

Snoring REM/h 1.017 (1.00-1.03) 0.016 1.018 (1.005-1.03) 0.006
SpO2/h 15.656 (1.70-144.10) 0.015 5.010 (0.9606-26.131) 0.056
Age? 1.149 (0.29-4.53) 0.843

Sex® 1.260 (0.35-4.53) 0.724

BMI 0.239 (0.04-1.34) 0.103

OSA° 0.895 (0.77-1.04) 0.139

2Reference: <40 years old
bReference: female

¢ Reference: absence of OSA

Appendix A - STROBE Statement—Checklist of items that should be included in
reports of cross-sectional studies
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Item No Recommendation Plzﬁe
(a) Indicate the study’s design with a commonly )
used term in the title or the abstract
Title and abstract 1 (b) Provide in the abstract an informative and
balanced summary of what was done and what was 22
found
Introduction
] Explain the scientific background and rationale for

Background/rationale 2 23

the investigation being reported

o State specific objectives, including any
Objectives 3 ] 23
prespecified hypotheses

Methods

) Present key elements of study design early in the
Study design 4 24
paper

Describe the setting, locations, and relevant dates,
Setting 5 including periods of recruitment, exposure, follow- 24

up, and data collection

o (a) Give the eligibility criteria, and the sources and
Participants 6 ) o 24
methods of selection of participants

Clearly define all outcomes, exposures, predictors,
Variables 7 potential confounders, and effect modifiers. Give 24,25

diagnostic criteria, if applicable

For each variable of interest, give sources of data

and details of methods of assessment
Data sources/

8* (measurement). Describe comparability of 24,25,26,27
measurement . )
assessment methods if there is more than one
group
) Describe any efforts to address potential sources of
Bias 9 ) 27
bias
Study size 10 Explain how the study size was arrived at 24
Explain how quantitative variables were handled in )

L . . . ) Appendix

Quantitative variables 11 the analyses. If applicable, describe which c

groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those 27




used to control for confounding
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(b) Describe any methods used to examine

subgroups and interactions

27

(¢) Explain how missing data were addressed

27

(d) If applicable, describe analytical methods

taking account of sampling strategy

(e) Describe any sensitivity analyses

Results

Participants

(a) Report numbers of individuals at each stage of

study—eg numbers potentially eligible, examined

for eligibility, confirmed eligible, included in the
13* study, completing follow-up, and analyzed

28

(b) Give reasons for non-participation at each stage

28

(c) Consider use of a flow diagram

35

Descriptive data

(a) Give characteristics of study participants (eg
demographic, clinical, social) and information on

14% exposures and potential confounders

28,37,38

(b) Indicate number of participants with missing

data for each variable of interest

Outcome data

Report numbers of outcome events or summary

measures

37,38

Main results

(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

28,29

16
(b) Report category boundaries when continuous

variables were categorized

Appendix
C

(c) If relevant, consider translating estimates of
relative risk into absolute risk for a meaningful

time period

Other analyses

Report other analyses done—eg analyses of
17 subgroups and interactions, and sensitivity

analyses
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Discussion

Key results

18

Summarise key results with reference to study

objectives

29

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

30

Interpretation

20

Give a cautious overall interpretation of results
considering objectives, limitations, multiplicity of
analyses, results from similar studies, and other

relevant evidence

29,30

Generalisability

Discuss the generalisability (external validity) of

the study results

30

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

21
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Appendix B — Free Informed Consent Form

UNIVERSIDADE FEDERAL DE SANTA CATARINA
CENTRO DE CIENCIAS DA SAUDE
PROGRAMA DE POS-GRADUACAO EM ODONTOLOGIA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Eu, Joyce Duarte, doutoranda do Programa de P6s-Graduagao em Odontologia,
do Centro Ciéncias da Saude da Universidade Federal de Santa Catarina (UFSC), sob
orientacdo da Prof.* Dr.? Graziela De Luca Canto, convido vocé a participar da pesquisa
intitulada “Associagdo entre bruxismo do sono ¢ sindrome da apneia e hipopneia
obstrutiva do sono em adultos”.

O objetivo deste documento ¢ dar a vocé informagdes suficientes sobre a

pesquisa a qual vocé estd sendo convidado a participar.

OBJETIVO DO ESTUDO

Este estudo tem por objetivo avaliar se existe associagdo entre o bruxismo do
sono, caracterizado por rangimento ou apertamento dos dentes durante o sono e a
sindrome da apneia e hipopneia obstrutiva, um problema respiratdrio onde ha bloqueio
total ou parcial da respiracdo durante o sono, através de dados obtidos por exame fisico,

questionarios e exames de polissonografia.

PROCEDIMENTOS

e Em um primeiro momento, serdo aplicados questionarios especificos para
identificar sinais e sintomas de bruxismo do sono e sindrome da apneia e
hipopneia obstrutiva do sono.

e Sera realizado um exame fisico da sua boca e musculos da mastigacdo e
posteriormente uma raspagem da mucosa oral, para avaliar as possiveis causas
genéticas do Bruxismo do Sono. O exame fisico e raspagem da mucosa oral
terdo a duracdo entre 5 ¢ 10 minutos. O exame fisico ¢ como qualquer exame

odontologico de rotina, e ndo terda nenhuma consequéncia. Se ndo se sentir a
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vontade para a realizacdo do exame, este serd interrompido imediatamente. Os
usos das células da mucosa bucal serdo unicamente para essa pesquisa e saliento
que logo apds essa andlise, elas serdo descartadas de forma apropriada.

e Serdo coletados também dados demograficos basicos como sexo, idade, estado
civil e ocupacao. Poderao também ser requisitadas outras informacgodes, tais como
peso, altura ou informagdes relevantes para o tema de pesquisa.

e Se constatadas necessidades de tratamento odontologico durante a avaliacdo
clinica, vocé sera orientado a buscar tratamento nas clinicas odontologicas da
Universidade Federal de Santa Catarina.

e Toda a pesquisa envolve riscos, por isto se vocé nao se sentir confortavel para
realiza-la, podera desistir a qualquer momento. Nesta pesquisa 0s riscos sao:
desconforto ao realizar o exame clinico bucal, cansago e aborrecimento em
responder os questionarios, quebra de sigilo, ainda que involuntario e nao
intencional. Para minimizar o risco de quebra de sigilo, seus dados terdo um
numero para identificacdo, e nao o seu nome. No entanto, como beneficio direto,
vocé tera uma avaliacdo clinica e levantamento de necessidades odontologicas,
assim como os devidos encaminhamentos para o servigco. Como beneficio
indireto, vocé podera contribuir para a elucidagdo e compreensdao da
fisiopatologia do bruxismo do sono e da apneia e hipopneia obstrutiva do sono.

e Os procedimentos da pesquisa (exame fisico e aplicacdo de questionarios), bem
como os materiais utilizados, serdo custeados pela Instituicdo proponente da

pesquisa (UFSC).

PARTICIPACAO VOLUNTARIA

Sua participacdo nesse estudo ndo ¢ obrigatéria e ndo havera custos nem
pagamentos pela mesma. Uma vez que vocé decidiu participar do estudo, vocé pode
retirar seu consentimento de participacdo a qualquer momento, sem prejuizos de
qualquer natureza. Nao havera reembolso, uma vez que com a participagdo na pesquisa

vocé ndo tera custo.
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JUSTIFICATIVA DO ESTUDO

O estudo servird para a compreensdo dos fatores associados ao bruxismo do
sono, ou seja, se problemas respiratorios do sono causam, ou nao, o ranger/apertar de

dentes durante o sono.

PERMISSAO PARA REVISAO DE REGISTROS, CONFIDENCIALIDADE E ACESSO
AOS REGISTROS

Sera solicitada permissdo para acesso aos registros dos exames de
polissonografia realizados pelo hospital. Sua identidade ndo sera revelada e os dados
serdo analisados e mantidos em sigilo. Os dados obtidos por meio dos questiondrios,
exames fisico e exames de polissonografia serdo utilizados em publicagdes futuras e

vocé tera acesso a eles a qualquer momento da pesquisa.

CONTATO COM OS PESQUISADORES

Se vocé tiver alguma diavida em relacdo ao estudo, vocé devera 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 responsavel, Graziela
De Luca Canto, professora do Departamento de Odontologia, Centro de Ciéncias da
Satde — UFSC (Campus Trindade), telefone (48) 3721-4952 e e-mail
delucacanto@gmail.com. Esta pesquisa atende a Resolucdo do CNS 466/2012 e conta
com a aprova¢do do CEPSH/UFSC (Rua Desembargador Vitor Lima, n° 222, Trindade,
Florianopolis, Prédio Reitoria II, 4° andar, sala 401). Caso vocé apresente alguma
duvida em relagdo a questdes éticas, o contato com o Comité de Etica dessa Institui¢do

pode ser realizado por meio do telefone (48) 3721-9206 ou e-mail: cep@reitoria.ufsc.br.

DECLARACAO DO PESQUISADOR

A pesquisadora responsavel por esta pesquisa, Prof.* Dr.* Graziela De Luca
Canto, se compromete a seguir a Resolugdo CNS n. 466/12 em todos os seus itens, entre
os quais destacam-se: ressarcimento ou indenizacdo de custos gerados em fun¢do da

pesquisa, desde que estes sejam comprovados. O suporte, custeio, ressarcimento ou
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indenizagdo serdo de responsabilidade dos pesquisadores deste projeto, seguindo o que

rege a resolucdo CNS n. 466/12.

DECLARACAO DE CONSENTIMENTO DO PACIENTE

Eu , CPF ,

RG , residente a ,

estou ciente que me ¢ garantido o livre acesso a todas as informagdes e esclarecimentos
adicionais sobre o estudo durante e depois da minha participagdo. Declaro ter sido
informado ¢ 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 prejuizo.

Florianopolis /]

Assinatura do participante

Assinatura da pesquisadora: Joyce Duarte

Assinatura da pesquisadora responsavel: Graziela De Luca Canto



Appendix C - Descriptive Statistics.
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Name Type Variable treatment
Definite Sleep | Categorical (Absent=0 and Present=1) Dependent Variable
Bruxism
RMMA index 1. Continuous Dependent Variable
2. Categorical (Absent=0;
Mild/Moderate=1; Severe=2)

Snoring Categorical (Absent=0 and Present=1) Independent Variable
Snoring index Continuous Independent Variable
Age (years) Categorical (Less than 40 years=0 and | Adjustment Variable

Greater than 40 years=1)
Sex Categorical (Female; Male) Adjustment Variable
BMI Categorical (Normal Weight= BMI>18.5 to | Adjustment Variable

24.9 kg/m?; Overweight= BMI >25 to 29.9

kg/m?; Obesity= BMI >30.0 kg/m?)
ESE Categorical (Normal Sleep=0; Moderate | Adjustment Variable

Sleepiness=1; Abnormal Sleepiness=2)

1-6: Normal sleep

7 -8:  Moderate sleepiness

9—24: Abnormal sleepiness (possibly

pathological)
Sleep Quality Categorical (Good; Poor; Presence of Sleep | Adjustment Variable

Disorder) Scores from 0-4 indicate good

sleep quality, 5-10 indicate poor quality,

and above 10 indicate a sleep disorder
Obstructive Sleep | Categorical (Absent=0 and Present=1) Adjustment Variable
Apnea
SpO: Index/hour Continuous Adjustment Variable
TST Continuous in minutes (min) Adjustment Variable
Sleep Onset Continuous in minutes (min) Adjustment Variable
REM Onset Continuous in minutes (min) Adjustment Variable
WASO Continuous in minutes (min) Adjustment Variable
NREM Continuous in minutes (min) Adjustment Variable
REM Continuous in minutes (min) Adjustment Variable
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Attachment A - Consubstantiated Opinion

UNIVERSIDADE FEDERAL DE £~ Plataforma
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Abstract

This study aimed to evaluate the association between sleep bruxism and snoring in non-
apneic adults from an epidemiologic study. Additionally, the objective was to assess the
association of sleep bruxism with sex, age, body mass index, alcohol, smoking, and
anxiety in patients with sleep bruxism and without the condition. This study also
investigated the association between sleep bruxism and characteristics of sleep
architecture. Data from the third edition of the EPISONO study was used. Out of 1042
initially considered, 502 individuals without obstructive sleep apnea met the eligibility
criteria and comprised the final sample, with a median age of 34 years old.
Polysomnography scoring was performed according to the American Academy of Sleep
Medicine criteria, and used to assess sleep bruxism, snoring and obstructive sleep
apnea. Statistical analyzes were performed with the Jamovi software. The association
and effect size between sleep bruxism and snoring, consumption of coffee, alcohol was
not significant (p>0.05). Logistic regression analyzes were performed regarding
variables such as: snoring, age, sex and body mass index and anxiety. The adjusted
model indicated an association of mild sleep bruxism and mild anxiety symptoms. Only
variables with p-value <0.05 were included in the adjusted logistic regression Regarding
sleep variables, the REM duration presented association the presence of sleep bruxism.
In conclusion, there was no evidence of an association between sleep bruxism and
snoring in a non-apneic population. Likewise, the association with age, sex, body mass
index, consumption of coffee and alcohol. However, it seems that anxiety symptoms
and the duration of the REM period may be associated with the occurrence of sleep
bruxism in this non-apneic sample.

Keywords: Sleep bruxism; snoring; polysomnography
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Introduction

The phenomenon known as bruxism, may manifest both during wakefulness and
sleep, with a specific designation, sleep bruxism (SB), assigned to occurrences during
sleep. This activity, whether rhythmic or non-rhythmic, is typically viewed as a
behavioral aspect rather than a disorder in healthy individuals [1]. To further classify
and understand it, different detection methods can be employed, leading to the
categorization of SB into possible, probable, and definite. A possible SB is found when
assessed through self-report, "probable" when a clinical evaluation is performed with or
without self-report, and "definitive" when the detection is executed through an
instrumental method, such as electromyography (EMG) and polysomnography (PSG)
[2].

Sleep bruxism can present as an isolated phenomenon or be associated with
other comorbidities, including: gastroesophageal reflux, insomnia, headache, orofacial
pain, periodic limb movement disorder [3,4], as well psychological conditions [5,6].
The multifaceted dynamics of sleep disorders prompt a deeper exploration into the
intricate interplay among SB, snoring, and their potential association with obstructive
sleep apnea (OSA). Notably, contemporary research is expanding to explore the
association among these three variables [7,8].

Concerning the relationship between SB and OSA, extensive literature has
addressed this topic; however, there is no established consensus on this association [9-
11]. A recent scoping review conducted by Pauletto ef al., 2022 [12] aimed to map the
existing literature between SB and OSA, encompassing studies involving both adults
and children. The authors concluded that it is not yet possible to confirm the
relationship between SB and OSA in adults. In the case of children, the association
appears possible; nevertheless, the available evidence is currently insufficient to firmly
support such a connection.

Nonetheless, the examination of the association between snoring and SB has
experienced a surge in attention over the years. Snoring, regarded as an acoustic
phenomenon, involves sound generated by the vibration of the upper airways [13]. The
audible vibrations stem from turbulent airflow through the posterior wall of the
pharynx, uvula, soft palate, and base of the tongue, caused by the constriction of the
oropharyngeal or nasopharyngeal space [14]. Most of the articles evaluate snoring

subjectively, employing methods such as questionnaires, self-reports, or third-party
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accounts [15]. PSG can be used as an objective assessment of snoring. However, studies
that assess SB and snoring using a non-apneic sample are scarce. A study with 90 non-
apneic Brazilians evaluated via PSG suggested that patients with SB tend to snore
during sleep [16]. A polysomnography study evaluated non-apneic patients with SB and
snoring and the relationship with sleep position (supine and non-supine). The authors
found a correlation between SB classified as phasic and snoring in the supine and non-
supine positions and concluded that the position during sleep affects the intensity of
both variables [7].

Although several population-based studies evaluating sleep based on PSG are
available [17] there is currently no research examining the association between the
individuals with SB and snoring in a population-based sample that excludes apnea.
Therefore, the aim of this study was to investigate the association between SB and
snoring in non-apneic patients. Moreover, we aimed to evaluate the association between
SB and sex, age and body mass index (BMI). The association with SB and consumption
of alcohol, smoking, and anxiety was also investigated. The possible association

regarding sleep architecture characteristics were also studied.

Methods

Study Design

This is an analytical cross-sectional study reported following STROBE
(Strengthening the Reporting of Observational Studies in Epidemiology) [18,19]. The
complete checklist can be found at Appendix A.

This is study was based on the database of EPISONO, a cross-sectional
population-based sleep study performed in 2007, from July to December. The studied
aimed comprising a representative sample of the city of Sao Paulo, Brazil. Details
regarding the rationale, sample definition, data collection, polysomnography and further
methodological information are available elsewhere [20]. The EPISONO study was
approved by the Ethics Committee of Federal University of Sdo Paulo (UNIFESP)
(CAAE: 01570712.4.0000.5505) and was registered with ClinicalTrials.gov (Identifier
NCT00596713). The Ethics Committee can be found at Appendix B.
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Setting and Participants

Inclusion criteria consisted in individuals between 20 and 80 years old.
Exclusion criteria included the following categories of individuals: 1) Pregnant or
breastfeeding women; 2) Individuals with physical or mental disabilities; 3) Night shift
workers; 4) Individuals with apnea-hypopnea index (AHI) higher than 5 events per hour
in PSG.

Data sources/ measurement

Participants underwent a full-night in-lab (type-I) PSG laboratory test (EMBLA-
S7000. Embla Systems Inc. Broomfield. CO. USA), in which sleep is monitored for one
night, following the recommendations proposed by the AASM [21]. All PSGs
performed, and sleep progress were scored visually according to standardized criteria
for sleep investigation, sleep-related events, and leg movements were scored according
to criteria established by the American Academy of Sleep Medicine Manual for Scoring
Sleep and Associated Events [21]. Four percent of all PSGs were rescored randomly by
a Registered Polysomnographic Technologist by the Board of Registered
Polysomnographic Technologist to ensure that PSG scoring had been performed
correctly.

To calibrate the instruments and accurately detect the signals, participants were
instructed, before the recordings began, to perform voluntary movements such as
snoring, leg movements, opening and closing their eyes, squeezing, moving their jaws
laterally and forward, and rhythmic contractions of the jaw, as well as swallowing and

coughing movements, in order to record baseline amplitudes.

Sleep Bruxism

The condition was detected in the PSG through the evaluation of rhythmic
masticatory muscle activity (RMMA). The sensors were attached non-invasively using
adhesive tape. Calibration was performed so that these sensors were positioned in the
part with the largest volume of the masseter and temporal muscles [22]. Established
criteria was followed for assessment: a) Each RMMA episode must present EMG

activity with an amplitude of at least twice the baseline amplitude; b) The rapid RMMA
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episode represents an EMG activity with at least three episodes lasting 0.25 to 2
seconds; ¢) The tonic RMMA episode presents an increase in EMG lasting at least two
seconds; d) An interval of at least three seconds of baseline activity must occur before a
new episode of RMMA occurs [14].

The application of the above criteria was carried out in two phases: 1) The PSG
specialist technician visually evaluated all PSGs, separating those that had the potential
to present at least two RMMA episodes/h; 2) The PSG included in the previous phase
were evaluated by a trained dental surgeon (M.M.). PSGs exams that were not selected
in the previous phase received "#NULL" values and were not considered for the
assessment of SB.

After applying the above criteria, the individuals were placed in two different
groups: 1) Without SB (<2 RMMA episodes/h); 2) With SB (>2 RMMA episodes/h).
Moreover, for descriptive analysis, individuals with the presence of SB were also
classified with low-frequency SB (from 2 to 3.9 episodes/h), and high-frequency SB (4
or more episodes/h) [23].

Snoring

Snoring was assessed using microphones. An episode of snoring was considered
when at least three were detected within an interval of 10 seconds. After that, it was
classified in a qualitative process as present or absent by the PSG technician during the

PSG exam.

Obstructive Sleep Apnea

The breathing events were assessed according to the American Academy of
Sleep Medicine criteria [21]. Participants were diagnosed with OSA if they exhibited an
AHI between 5.0 and 14.9, in addition to at least one of the following complaints:
interruption of breathing during sleep, loud snoring, fatigue and/or daytime drowsiness.
Individuals with AHI >15 were diagnosed with OSA regardless of additional complaints
[24].

Questionnaires
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The consume of alcohol and smoking was assessed with the Portuguese version
of the ASSIST questionnaire [25]. Smoking and alcohol consumption in the past 3
months was derived from a question with five answer options: no, 1-2 times/3 months,
monthly, weekly, and daily or almost daily. Participants were grouped as non-
consumers when answered: no and consumers if any of the following options was
selected: 1-2 times/3 months, monthly, weekly, and daily or almost daily.

Anxiety symptoms were evaluated with the Portuguese-validated Beck Anxiety
Inventory — BAI [26]. The questionnaire evaluated 21 anxiety symptoms providing a
classification of anxiety severity: minimal, mild, moderate, and severe. Both were

assessed before the PSG exam by group of 10 psychologists.

Physical Assessments

General physical assessments were performed prior to PSG. Two trained
physical education teachers performed weight (kg), height (m) measurements and BMI

calculation. Detailed information has been provided previously [20].

Statistical methods

Statistical analyzes were performed using the Jamovi statistical software
(Version 1.6). For all statistical analyzes, the significance level was set at 0=0.05.
Normal distribution of quantitative variables was verified using the Shapiro-Wilk test.
Variables with normal distribution were expressed with mean and standard deviation.
Quantitative variables without a normal distribution were expressed using the median
and interquartile range (IQR). To compare two groups with quantitative variables, the
Mann-Whitney test for comparisons without normal distribution.

To investigate the association between SB and snoring in non-apneic patients,
two qualitative variables were used, justifying the use of the chi-square test to calculate
the odds ratio (OR). Proportion data were presented in percentage form and along with
the confidence interval (CI). The measure of the effect size of the variables, according
to each test, was evaluated [27,28].

To evaluate the influence of snoring index, age, sex, BMI and anxiety regarding
SB severity, a multinomial logistic regression was performed. The unadjusted model

accepted variables with p<0.02. The overall evaluation of the model was performed
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with the F-test, only models with a p-value <0.05 were considered significant. The
variance inflation factor (VIF) was calculated to detect multicollinearity, values below
five were considered to ensure the absence of multicollinearity between predictors.

The dependent variable of the study was definite SB and classified as absent,
mild/moderate or severe. The independent variable was snoring. And adjustment
variables were grouped respectively as: demographics (age, sex, height, weight);
questionnaires (smoking, alcohol, and anxiety symptoms). Moreover, variables related
to sleep setting were also used, such as: total sleep time (TST) in minutes, arousal
index, sleep latency, rapid eyes movement (REM) sleep latency, sleep efficiency,
percentage (%) of sleep stages (N1, N2, N3 and N4), REM (%), wake after sleep onset
(WASO), total SB episodes/h, total bursts/h and episodes per burst. The variables

included in this study and their categorization form are presented in Appendix D.

Results

Participants and descriptive data

A total of 1042 participants were assessed for eligibility. Finally, 502 individuals
were part of the final sample with mean age of 36.4+11.8. Most of the sample was
female individuals 63.94% (n=321). Figure 1 presents the flowchart of the participants.
The characteristics of participants is represented in Table 1 using proportion data. The
chi-square was not possible to be calculated since less than 80% of the cells were
smaller than five. There was no difference regarding the characteristic’s variables with

SB and without SB (p>0.05).
QOutcome data

Thirty-nine participants were detected with definite SB (7.8%; 95% CI: 5.5% to
10.5%), with 25 considered to have low-frequency SB (64.1%; 95% CI: 48.42% to
77.26%) and 14 to have high-frequency SB (35.9%; 95%: 22.74% to 51.58%). Snoring

was identified in 402 individuals (80.08%; 95% CI: 73.36% to 83.34%).

Main results
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The association between SB and snoring and the effect size was not significant
(p>0.05; V=0.171). The difference regarding sleep structure variables were evaluated
and can be seen at Table 2. Individuals with SB had a higher proportion of REM sleep.

Multinominal logistic regression models with SB severity as the dependent
variable was performed. Snoring, anxiety classification, BMI classification, smoke and
alcohol ingestion, sex and age were selected for inclusion at the unadjusted model.
However, smoke and alcohol variables could not be included for assessment for the
unadjusted model since p-value was p>0.05. At the adjusted model the association of
patients with mild anxiety in the presence of mild SB was found (p=0.02). The effect
size was considered small (<3.5). The unadjusted and adjusted model can be seen in
Table 3.

In Table 4, the multinominal logistic regression model was performed evaluating
the influence of sleep stages on the severity of SB. The unadjusted model was
performed only with N1 and REM sleep (x*=9.65; R? 0.033 p<0.05). In the adjusted
model, an association between the percentage of REM sleep was found in patients with
mild SB (p=0.009). As in the previous regression, the effect size was also considered

small.

Discussion

The main objective of this research was to investigate the possible association
between SB and snoring in non-apneic adult patients. However, the findings diverged
from expectations, revealing no discernible association between the two variables.

Previously studies have sought to associated SB with sleep breathing disorders,
based on the explanation that the muscular contraction of SB is linked with respiratory
events. Snoring occurs due to the narrowing of the oropharyngeal or nasopharyngeal
space, where air passes turbulently through the posterior wall of the pharynx, uvula, soft
palate and base of the tongue, producing the vibration of the upper airways. Moreover,
this condition can lead to xerostomia, the sensation of dry mouth [14]. RMMA is an
oromotor activity that may help reinstate airway patency following a disrupted
respiratory event during sleep, including airway resistance. Also, is stated that the
RMMA activity could happen to improve lubrication of oral mucosa during sleep; when
the salivary flow rate is lower [29]. A study included a total of 207 individuals and

investigated snoring through both questionnaire and the polysomnography exam. The
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results revealed that patients identified as snorers were 2.67 times more likely to
experience mucosal dryness compared to non-snorers [30]. Therefore, is theoretically
assumed that these events might be associated [31].

Snoring has been studied for many years in the scientific community, with
records of studies on snoring dating back to the 19th century, such as this case report
written by the editor in the Southern Medical and Surgical Journal [32]. Snoring
assessment can be performed in a subjective process, such as self-report questionnaires
[15,33]; or objective methods, such as microphones [14]. However, there is still no
consensus on its classification in objective assessments such as PSG. A recent study by
Kim and colleagues [34] retrospectively analyzed two thousand PSG exams performed
in a specialized clinic in South Korea. Snoring was assessed using a nasal airflow
transducer. The study suggests that the snoring event be counted when the transducer
pressure is <200 microbar. Therefore, a snoring episode is recorded when three
consecutive events occur within a 10-second interval. A validation study is still required
to enable the application of this method.

Cigarettes and alcohol are substances legally classified as psychoactive,
impacting the central nervous system and exerting influence on the behavior, cognitive
functions, and mood of those who partake in their consumption [35,36]. These
substances have been previously associated with the presence of SB [37]. No
discernible differences were observed between the groups exhibiting SB and those
without regarding consume of alcohol and smoke. A study aimed to evaluate SB
intensity in tobacco smokers and alcohol drinkers in 113 individuals [38]. However,
alcohol drinkers did not present difference regarding SB episodes. Smokers presented a
higher rate of SB episodes than nonsmokers.

Sex, age and BMI did not present a statistical significance difference within the
groups with and without SB Previously studies also did not found difference regarding
these variables [31,39]. Alternatively, a study performed by Smardz et al., 2021 [8]
evaluated the influence of sex and age on SB and snoring. With a sample of 127
participants evaluated via PSG, the results indicated male sex as a possible predisposing
factor for the coexistence of SB and snoring.

The present study found that anxiety symptoms could influence the presence of
mild SB. A previous SR had concluded that probably specific symptoms could be
associated with SB [6]. Recent primary studies have also found this association [40,41].

Anxiety, similar to stress, is regulated through the central nervous system by
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catecholamines. Exemples of catecholamines include norepinephrine, serotonin,
dopamine. These substances, characterized as both hormones and neurotransmitters,
exhibit several functions, including the control of motoneuron activity, regulation of
sleep and modulation of heart rate [31]. Furthermore, there is a suggestion that
neurotransmitters may play a role in the initiation of jaw movements [42].

The architecture of human sleep is divided into two main stages: NREM and
REM [43]. REM sleep constitutes around 25% of the total sleep time [14]. This study
detected that the amount of REM period was higher among the SB group and the REM
period influenced the presence of mild SB. This finding conflicts with previouly finding
that showed no difference within bruxers and no-bruxers [44]. Moreover, trigeminal
motoneurons experience postsynaptic inhibition by glycine and GABA through neurons
situated in the medulla, leadind to a period of lowest muscle tone during REM sleep
[45].

The use of a type I PSG is an important point of this study. This particular
subtype is the most thorough, necessitating the placement of electrodes on specific areas
of the patient's body within a sleep laboratory or hospital environment, enabling the
detection of various sleep disorders [46]. Moreover, is the reference test for detection of
SB [47]. However, your use is limited regarding the high cost. As alternative methods
for detection, such as clinical examination and questionnaire, are also acceptable your
use is more frequent in research [48].

Prudent consideration should be taken when extrapolation the results of this
study to a different population. One of the main restrictions of this study lies in the fact
that it is restricted to the population of Sdo Paulo, Brazil. The unique demographic,
cultural, and socioeconomic characteristics of Sdo Paulo may not be representative of
other regions, necessitating caution in generalizing the results. Furthermore, the
statistical power of the original EPISONO study was designed to estimate the
prevalence of obstructive sleep apnea in the population, estimated at the time at 3%.

Therefore, statistical power is not equivalent for the subsamples analyzed.

Conclusion

Within the confines of this study in a non-apneic population, there was no

evidence of an association between sleep bruxism and snoring. The association with

age, sex, body mass index, consumption of coffee and alcohol was also not found.
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However, it seems that anxiety symptoms and the duration of the REM period may be

associated with the occurrence of sleep bruxism in this non-apneic sample.
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Figure 1. Flowchart of participants

[ 1042 participants ’

( Excluded (n=540)
Reason: participants
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Snoring Without Snoring Without
(n=29) snoring (n=373) snoring
(n=10) (n=90)

AHI: apnea-hypopnea index
SB: sleep bruxism

PSG: polysomnography



Table 1. Characteristics of participants.
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With SB n=39 Without SB
n=463
N % (95% CI) N % (95% CI) Total Measure of effect - p-value V-Cramer
N OR (95% CI)
Sex Female 24 7.48 (5.08-10.89) 297 92.52 (89.11-94.92) 321
Male 15 8.29 (5.09-13.23) 166 91.71 (86.77-94.91) 181 0.89 (0.45-1.75 0.887 -0.01
BMI Underweight 23 9.24 (6.24-13.48) 226 90.76 (86.52-93.76) 249
Normal* 11 6.21 (3.5-10.78) 166 93.79 (89.22-96.5) 177 0.65 (0.30-1.37) 0.340 -0.05
Overweight 3 5.17 (1.77-14.14) 55 94.83 (85.86-98.23) 58 1.21(0.32-4.51) 0.531 % 0.02
Obese 2 11.11 (3.1-3.28) 16 88.89 (67.2-96.9) 18 0.53 (0.10-2.60) 0.342 + -0.06
Age (yrs) <40 29 8.68 (6.11-12.19) 305 91.32 (87.81-93.89) 334
>40 10 5.95 (3.26-10.61) 158 94.05 (89.39-96.74) 168 1.50 (0.71-3.16) 0.368 0.05
BAI Minimal* 25 7.18 (4.91-10.39) 323 92.82 (89.61-95.09) 348
Mild 9 9.09 (4.86-16.38) 90 90.91 (83.62-95.14) 99 0.74 (0.33-1.65) 0.610 -0.03
Moderate 2 5.26 (1.45-17.28) 36 94.74 (82.72-98.55) 38 0.515 F 0.02
1.33 (0.30-5.89)
Severe 3 17.75 (6.19-41.03) 14 82.35(58.9-93.81) 17 0.34 (0.09-1.29) 0.122 -0.09
Smoke Yes 9 4.97 (2.64-9.18) 172 95.03 (90.82-97.36) 181
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No 22 8.24 (5.5-12.16) 245 91.76 (87.84-94.5) 267 0.58 (0.26-1.29) 0.250 -0.06
Alcohol Yes 1 2.86 (0.51-16.62) 34 97.14 (85.46-99.49) 35
No 30 7.28 (5.15-10.2) 382 92.72 (89.8-94.85) 412 0.27 (0.03-2.09) 0.152 -0.07
0Odds Ratio=OR; Body Mass Index=BMI; Beck Anxiety Inventory=BAI.
*Normal weight reference
*BAI minimal reference
T fisher test was used when the expected cell number was below five.
Table 2. Sleep Variables
Sleep bruxism No sleep bruxism
N=39 N =463
Median IQR Median IQR p-value
TST (min) 363 306-424 351 300-398 0.142
Arousal index (n) 49 37-64 50 35.5-70 0.798
Sleep Latency 10.8 3.9-243 9.25 4.7-20.9 0.916
REM Sleep Latency 717.5 64.5-98 82 64.1-125 0.407
Sleep Efficiency 88.6 82.5-93.8 87.3 78.8-92.8 0.341
N1 (%) 2.8 1.7-4.45 3.3 2.2-5.18 0.154
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N2 (%) 53.6 49.8-56.6 53.1 48.4-58.4 0.451
N3 e 4 (%) 214 16.7-27.4 23.7 18.2-28.1 0.325
REM (%) 224 18.1-25.9 19.2 15.3-22.4 0.002
WASO 29 19.2-48.2 40.2 20.5-68.9 0.256
Total episodes/h 33 2.3-4.5 0 0 <.001
Total bursts/h 11 6.44-14.4 0 0 <.001
Episodes per burst 3.58 3.58-3.95 0 0 <.001
Table 3. Multinomial logistic regression bruxism severity and variables.
Variables Unadjusted Odds Ratio (OR) - 95% CI Adjusted Odds Ratio (OR) - 95% CI
AIC 330; R? 0.101 p=0.045 AIC 319; R? 0.054 p=0.023
Sleep Bruxism p-value Sleep Bruxism p-value
Classification SB 1-0*
Snoring? 1.10 (0.356-3.455) 0.856
BAI
1-0 3.6 (1.329-9.676) 0.012 2.945 (1.184-7.327) 0.02
2-0 1.72 (0.344-8.622) 0.508
3-0 5.34 (1.012-28.203) 0.048

BMI




1-0 0.820 (0.322-2.088) 0.679

2-0 1.07 (0.281-4.062) 0.921
3-0 NA NA

Sex” 1.399 (0.586-3.336) 0.449
Age® 1.026 (0.413-2.547) 0.956

Classification SB 2-0*

Snoring?* 0.5937 (0.180-1.950) 0.39
BAI

1-0 NA <0.01
2-0 NA 0.881
3-0 2.607 (0.285-23.814) 0.396
BMI

1-0 0.820 (0.322-2.088) 0.679
2-0 1.07 (0.281-4.062) 0.921
3-0 NA NA

Sex® 0.732 (0.230-2.337) 0.145
Age* 0.308 (0.063-1.498) 0.601

* Reference: no sleep bruxism; ® Reference: no snoring; ® Reference: female; ¢ Reference: <40 years old. NA: values <0.000001.



Table 4. Multinomial logistic regression with sleep variables.
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Unadjusted Odds Ratio (OR) (95%CI)

Adjusted Odds Ratio (OR) (95%CT)

x?=9.65; R? 0.033 p<0.05

x*=7.59; R? 0.054 p<0.05

Sleep Bruxism p-value Sleep Bruxism p-value
Variables
Classification SB 1-0*
REM (%) 1.090 (1.023-1.160) 0.007 1.087 (1.021-1.158) 0.009
N1 (%) 1.034 (0.911 -1.173) 0.604
Classification SB 2-0*
REM (%) 1.034 (0.946-1.131) 0.451
N1 (%) 0.849 (0.647 -1.147) 0.239

* Reference: no sleep bruxism
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Appendix A. STROBE Statement—Checklist of items that should be included in reports

of cross-sectional studies.

Item Page
No Recommendation No

Title and abstract | (a) Indicate the study’s design with a | 53
commonly used term in the title or the abstract
(b) Provide in the abstract an informative and | 53
balanced summary of what was done and what
was found

Introduction

Background/rationale 2 Explain the scientific background and | 54
rationale for the investigation being reported

Objectives 3 State specific objectives, including any | 55
prespecified hypotheses

Methods

Study design 4 Present key elements of study design early in | 55
the paper

Setting 5 Describe the setting, locations, and relevant | 55
dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Give the eligibility criteria, and the sources | 55
and methods of selection of participants

Variables 7 Clearly define all outcomes, exposures, | 56,57,58
predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if
applicable

Data sources/ 8* For each variable of interest, give sources of | 56

measurement data and details of methods of assessment
(measurement). Describe comparability of
assessment methods if there is more than one
group

Bias 9 Describe any efforts to address potential | -
sources of bias

Study size 10 Explain how the study size was arrived at 55

Quantitative variables 11 Explain how quantitative variables were | Appendix C

handled in the analyses. If applicable, describe




which groupings were chosen and why
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Statistical methods

12

(a) Describe all statistical methods, including

those used to control for confounding

58

(b) Describe any methods used to examine

subgroups and interactions

58

(c) Explain how missing data were addressed

(d) 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

59

(b) Give reasons for non-participation at each

stage

59,67

(c) Consider use of a flow diagram

67

Descriptive data

14*

(a) Give characteristics of study participants
(eg demographic, clinical, social) and
information on exposures and potential

confounders

68,69

(b) Indicate number of participants with

missing data for each variable of interest

Outcome data

15%

Report numbers of outcome events or

summary measures

68

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

70,71,72,73

(b) Report category boundaries when

continuous variables were categorized

Appendix C

(c) If relevant, consider translating estimates

of relative risk into absolute risk for a




meaningful time period

79

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 | 60
objectives

Limitations 19 Discuss limitations of the study, taking into | 62
account sources of potential bias or
imprecision. Discuss both direction and
magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results | 60,61
considering objectives, limitations,
multiplicity of analyses, results from similar
studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) | 62
of the study results

Other information

Funding 22 Give the source of funding and the role of the | 52

funders for the present study and, if applicable,
for the original study on which the present

article is based
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Appendix B — Ethics Committee Approval

UNIFESP

PAULISTA

»

' Universidade Federal de Sdo Paulo Comité de Etica em Pesquisa
Escoia Paulista de Medicina Hospital S8 Pauio

Sao Paulo, 9 de junho de 2006.
CEP 0593/06
limo(a). Sr(a).
Pesquisador(a) SERGIO TUFIK
Co-Investigadores: Augusto Taddei, Maria Laura Nogueira Pires, Celine Pompéia, Adriana Kauati, Marcia Pradella-
Halinan
Disciplina/Departamento: Psicobiologia/Medicina e Biologia do Sono da Universidade Federal de S&o Paulo/Hospital

S&o Paulo
Patrocinador: AFIP.

PARECER DO COMITE DE ETICA INSTITUCIONAL

?ggs;:,rojeto de pesquisa intitulado: “Epidemiologia do sono na cidade de Sao Paulo - EpiSono 2006 (versdo
CARACTERISTICA PRINCIPAL DO ESTUDO: estudo epidemiologico.

RISCOS ADICIONAIS PARA O PACIENTE:; risco minimo, desconforto minimo, envolvendo coleta de sangue.
OBJETIVOS: Tragar o perfil epidemiologico dos disturbios de sono para a populagao adulta da cidade de S3o Paulo
em 2006 e a tendéncia secular das prevaléncias a partir dos resultados dos inquéritos similares realizados em 1987
e 1995. Tracar o perfil epidemiolégico dos distirbios do sono para a populagéo de criangas e adolescentes ( 1 até 19
anos de idade). Estudar associagdes entre o padréo e distirbios de sono na populagdo do municipio de Sao Paulo, e
analisar as variagcdes soécio demogréficas, ciclo atividade/repouso, atividade e condicionamento fisico, habitos
alimentares, variagdes bioquimicas, hematologicas, endécrinas, imunologicas e inflamatorias no sangue periférico,
marcadores genéticos, disfungao sexual masculina, depresséo , ansiedade e alcaolismo..

RESUMO: O estudo tera como base aplicagio de questionarios domiciliares, como realizado em 1987 e 1995. Seréo
realizados exames polissonogréficos, actigraficos, hematolégicos, bioguimicos e genéticos, medida de pressao
arterial, peso e altura. Havera avaliacao do perfil epidemiologico dos disturbios do sono para a populagdo de criancas
e adolescentes, através de questionarios sobre o sono dirigido aos adolescentes e ou responsaveis pelas
criancas/adolescentes dos domicilios sorteados. Os questionarios sergo aplicados nos domicilios dos voluntarios, 3
questiondrios de sono, questiondrios complementares para avaliagdo de cronotipagem, depressio, ansiedade,
disfungao erétil, atividade hormonal feminina e memoria. Sera realizado um pré-teste para 32 unidades amostrais..
FUNDAMENTOS E RACIONAL: Estudo epidemiolégico, avaliando os distirbios do sono da populacao de S&o Paulo,
e correlagdo com dados demograficos e laboratoriais..

MATERIAL E METODO: Estudo envolvendo grande nimero de pesquisadores, com infra-estrutura adequada para
realizagdo da pesquisa..

TCLE: Adequado, contemplando os itens da resolugéo 196/96.

DETALHAMENTO FINANCEIRO: AFIP - FAPESP- R$ 1669000,00.

CRONOGRAMA: 12 meses.

OBJETIVO ACADEMICO: .

ENTREGA DE RELATORIOS PARCIAIS AO CEP PREVISTOS PARA: 04/06/2007 e 29/05/2008.

O Comité de Etica em Pesquisa da Universidade Federal de Sao Paulo/Hospital S30 Paulo ANALISOU e APROVOU

o projeto de pesquisa referenciado.

Rua Botucatu, 572 - 1° andar — conj. 14 - CEP 04023-062 - S&o Paulo / Brasil
Tel.: (011) 5571-1062 - 5539.7162



Appendix C - Descriptive Statistics
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Name Type Variable treatment
Definite Sleep Bruxism Categorical (Absent=0 and Present=1) Dependent Variable
RMMA/h Categorical (Absent=0; Mild/Moderate=1; | Dependent Variable
Severe=2)
Snoring Categorical (Absent=0 and Present=1) Independent Variable
Age (years) Categorical (Less than 40 years=0 and | Adjustment Variable
Greater than 40 years=1)
Sex Categorical (Female; Male) Adjustment Variable
BMI Categorical (Underweigth= BMI<18.5; | Adjustment Variable
Normal Weight= BMI>18.5 to 24.9 kg/m?;
Overweight=" BMI >25 to 29.9 kg/m?
Obesity= BMI >30.0 kg/m?)
Anxiety (BAI) Categorical (Absent=0; Mild =1; Moderate | Adjustment Variable
=2; Severe=3)
Smoking (ASSIST) Categorical (Yes=0 and No=1) Adjustment Variable
Alcohol (ASSIST) Categorical (Yes=0 and No=1) Adjustment Variable
TST Continuous in minutes (min) Adjustment Variable
REM Continuous in percentage (%) Adjustment Variable
Arousals index Continuous in episodes (n) Adjustment Variable
Sleep Latency Continuous in minutes (min) Adjustment Variable
REM Sleep Latency Continuous in minutes (min) Adjustment Variable
N1 Continuous in percentage (%) Adjustment Variable
N2 Continuous in percentage (%) Adjustment Variable
N3e4 Continuous in percentage (%) Adjustment Variable
WASO Continuous in minutes (min) Adjustment Variable
Total episodes/h Continuous in episodes (n) Adjustment Variable
Total burst/h Continuous in episodes (n) Adjustment Variable
Episodes per burst Continuous in episodes (n) Adjustment Variable
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7 CONSIDERACOES FINAIS

Esta tese proporcionou uma andlise aprofundada dos fatores associados entre o
bruxismo do sono e o ronco, utilizando dados de dois estudos distintos: um realizado no
Hospital Baia Sul, focado em uma amostra ndo probabilistica de individuos com indicagao
médica para polissonografia, e um segundo estudo com dados provenientes de uma amostra
de base populacional realizado em Sao Paulo, o EPISONO. As principais informagdes de

cada estudo estdo sumarizadas no Quadro 1.

QUADRO 1 — PRINCIPAIS CARACTERISTICAS E RESULTADOS DE CADA ESTUDO

Estudo Baia Sul Estudo EPISONO
Caracteristicas da | Amostra ndo probabilistica de individuos | Dados provenientes de uma amostra de base
amostra com suspeita de distirbios do sono populacional ndo apneica (n=502).

(n=61).
Avaliagao Bruxismo do sono: AMMR na PSG. Bruxismo do sono: AMMR na PSG.
variaveis Ronco: microfones (n). Ronco: microfones (presenca/auséncia).
Associacido Nao foi encontrada associagdo entre BS e | Nao foi encontrada associacdo entre BS ¢
bruxismo do sono | ronco. ronco.
e ronco Durante o periodo REM, o BS e 0

ronco/h apresentaram associagao.

Associaciao

bruxismo do sono o oL ) .
. Nio foi encontrada associagdo entre bruxismo do sono e idade, sexo e IMC.
e idade, sexo e

IMC.

Variaveis Episodios de dessaturagdo apresentaram BS leve/moderado foi associado com a
relacionadas ao um tamanho de efeito médio em relagdo duracdo do sono REM.

sono ao BS no periodo REM.

Associaciao

bruxismo do sono Sintomas de ansiedade leve foram

e sintomas de Esse desfecho ndo foi avaliado nesse associados com bruxismo do sono leve.
ansiedade, dlcool e | estudo. Alcool e tabagismo também ndo foram
tabagismo associados ao bruxismo do sono.

Fonte: Elaboragdo propria.

Esses resultados reforcam a complexidade do bruxismo do sono, evidenciando que

fatores objetivos, como o ronco, bem como fatores subjetivos, como sintomas de ansiedade,




&3

podem desempenhar papéis na sua génese. Importante notar que, devido a natureza dos
estudos, ndo ¢ possivel inferir causalidade nos dados encontrados, sendo mais apropriado
indicar associac¢oes de risco entre as variaveis.

Em sintese, esta tese contribui para a compreensdo mais completa do bruxismo do
sono, em duas populagdes distintas, destacando a influéncia de aspectos fisicos e fatores

psicoldgicos nessa condigao.
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APENDICE A — Memorial Descritivo

Graduacdo

Iniciei minha graduagdo em agosto de 2013 apds a aprovacdo no vestibular para a
Universidade Federal de Santa Catarina (UFSC). Semestre de inimeras novidades e desafios,
que com muito estudo e horas de anatémico foi finalizado com sucesso. Apos a ambientagao
com a faculdade, percebi a importancias das atividades extracurriculares. No inicio de 2014
realizei a seleg@o para o Estdgio no Centro de Cirurgia e Traumatologia Bucomaxilofacial
UFSC no Hospital Universitario, seguindo do Estagio no Nucleo de Atendimento a Pacientes
com Deformidade Facial da UFSC. Também realizei um semestre de Italiano no Curso
Extracurricular de Linguas Estrangeira na UFSC.

Na quinta fase, em 2015, entrei para a equipe do Centro Brasileiro de Pesquisas
Baseadas em Evidéncias (COBE), o qual sou membro atuante até hoje. Dentro do COBE,
realizei trabalhos de monitoria nos cursos de Revisdo Sistematica. Realizei uma palestra no
Encontro Académico sobre a Importancia da Pesquisa Baseada em Evidéncias no auditério
principal da UFSC. Nesse periodo auxilidvamos nos cursos de extensdo de Revisdo
Sistemadtica, organizdvamos reunides semanais para membros da equipe, onde eram
apresentados artigos para discussdo. Reunides essas que ja eram um treinamento de
apresentacao e confeccao de slides, além de fala e postura diante de uma plateia. Sou e
sempre serei grata ao treinamento que recebi da equipe COBE. A importancia do trabalho em
equipe, comprometimento, pontualidade sdo ensinamentos que levarei para sempre em minha
vida. Em 2017, realizei o projeto para obtengdo de bolsa PIBIC, apds aprovagdo de projeto,
me tornei a primeira bolsista sob orientacdo da professora Graziela De Luca Canto. Através
do PIBIC, realizei uma revisdo sistematica escrita em inglés. Apresentei o trabalho na reunido
da Sociedade Brasileira de Pesquisas Odontologicas- SBPqO no formato de painel, e a versao
final j& no formato da revista Jornal of Oral Rehabilitation foi apresentada como meu
trabalho de conclusdo de curso.

No tultimo ano de faculdade j& estava decidida a seguir na pos-graduagdo. Sempre
admirei muito a professora Graziela De Luca Canto e queria seguir com esse aprendizado.
Realizei o processo seletivo Programa de Poés-Graduagdo em Odontologia, com Area de
Concentragdo em Clinica Odontologica Nivel Mestrado, da Universidade Federal de Santa

Catarina no final do meu ultimo semestre e fui aprovada.
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Pos-Graduacdo

O periodo do mestrado teve inicio em agosto de 2018, com a boa noticia de ter sido
contemplada com a bolsa da Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) devido a pontuacao obtida por ser bolsista PIBIC. Nos anos seguintes (2019, 2020,
2021 e 2023), fui aprovada em primeiro lugar nos editais de selecao de bolsa CAPES.

Em busca da educacao continuada em relagao a lingua inglesa, realizei dois semestres
do curso Inglés Sem Fronteiras na UFSC, sendo um semestre totalmente focado no inglés
aplicada a area da saude. Nessa época realizei a prova do Toefl ITP e obtive pontuagdo 587,
obtendo assim, o nivel B2. Também realizei o curso presencial da British Council na Unisul —
Tubardo, uma imersao de praticas e aulas totalmente em inglés.

No ano de 2019 realizamos a coleta de dados do nosso macroprojeto de pesquisa
sobre “Bruxismo do sono e apneia obstrutiva no Hospital Baia Sul em Floriandpolis”™.

Resultando em dois artigos publicados € um em processo de submissao:

e Duarte et al. Is there an association of genetic polymorphisms of the catechol-O-
methyltransferase gene (rs165656 and rs174675) and the 5-hydroxytryptamine
receptor 2A gene (rs4941573 and rs6313) with sleep bruxism in individuals with
obstructive sleep apnea? Archives of Oral Biology, v. 133, p. 105315, 2022.

e QGaio et al. Association between genetic polymorphisms in the melatonin receptor
type 1 A gene and sleep bruxism. Archives of Oral Biology, v. 144, p. 105565,
2022.

Em processo de submissao na revista Brazilian Oral Research:

e -Pauletto et al. Is there an occurrence pattern between sleep bruxism and

obstructive sleep apnea?

Em processo de submissao na Journal of the American Dental Association:

e Réus e al. Association between sleep bruxism and primary headaches: a descriptive

study
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As atividades no COBE continuaram ativas com grupos de estudos semanais € nossos
cursos extensivos. Além disso, durante a pds comecei a ministrar aulas durantes os nossos
cursos extensivos e intensivos.

Os projetos iniciados ainda na graduagdo e que possibilitaram o trabalho em equipe
com importantes autores internacionais, tais quais: Jeffrey P. Okeson (University of
Kentucky), Gilles J. Lavigne (Université de Montréal, Bruce Dick e Carlos Flores-Mir da
University of Alberta, Efraim Winocur (Tel Aviv University), David Gozal (University of

Missouri). Dessa parceria foram publicados os seguintes artigos:

e Pauletto et al. Sleep Bruxism and Obstructive Sleep Apnea: Association,
Causality or Spurious Finding? A Scoping Review. Sleep, 2022.

e Pauletto et al. Critical appraisal of systematic reviews of intervention in dentistry
published between 2019-2020 using the AMSTAR 2 tool. Evidence-Based
Dentistry, 2022.

e Reus et al. Association Between Primary Headache and Bruxism: An Updated
Systematic Review. Journal of Oral & Facial Pain and Headache, 2021.

e Bernhardt et al. Diagnostic Accuracy of Screening Questionnaires for Obstructive
Sleep Apnoea in Adults in different Clinical Cohorts: A Systematic Review and
Meta-analysis. Sleep and Breathing, 2021.

e Sanglard et al. Evaluating pain, fear, anxiety or stress/distress using children’s
drawings in paediatric dentistry: a scoping review. European Archives of
Paediatric Dentistry (online), 2021

e Reus er al. Association between primary headaches and temporomandibular
disorders. Journal of the American Dental Association, 2021.

e Polmann et al. Association between sleep disordered breathing and symptoms of
attention deficits in adults: a systematic review. Sleep Medicine, 2020.

e Polmann ef al. Association between sleep bruxism and stress symptoms in adults:
A systematic review and meta-analysis. Journal of Oral Rehabilitation, 2020.
(Top downloaded paper 2021-2022-Wiley)

e Polmann et al. Association between sleep bruxism and anxiety symptoms in
adults: a systematic review. Journal of Oral Rehabilitation, 2019. (Top

downloaded paper 2018-2019-Wiley)
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e Polmann et al. Prevalence of dentofacial injuries among combat sports

participants: a systematic review and meta-analysis. Dental Traumatology, 2019.

Durante o segundo semestre de 2019, organizamos a I Conferéncia Brasileira de
Pesquisas Baseadas em Evidéncias (COBRAPE) na cidade de Floriandpolis. Palestrantes
nacionais e internacionais estiveram presentes, como o professor Carlos Flores e o professor
David Moher (University of Ottawa) e Profa. Vanessa Garcia-Larsen (The Johns Hopkins
Bloomberg School of Public Health).

Realizei a defesa da minha dissertagdo de Mestrado com o trabalho “Association
between sleep bruxism and stress symptoms: a systematic review” de modo remoto, devido a
pandemia da Covid-19. O artigo com autores do COBE (Jéssica Réus, Carla Massignan e
minha orientadora Graziela De Luca Canto), a professora Junia Serra-Negra (Universidade
Federal de Minas Gerais) e os autores internacionais Bruce Dick, Carlos Flores-Mir (ambos
University of Alberta) e Gilles Lavigne (Université de Montréal) foi publicado logo em
seguida e ja foi referenciado acima.

Logo apds a defesa do mestrado, ingressei no programa de doutorado na UFSC.
Devido a pandemia, todas as atividades continuaram sendo realizadas de modo remoto. Nesse
periodo, juntamente com toda a equipe COBE trabalhamos para finalizar o livro “Revisdes
Sistematicas da Literatura: guia pratico” e o livro o “Risco de Viés em Revisdes Sistematicas:
Guia Prético”, em ambos pude contribuir com coautoria de trés capitulos. Além disso,
participei da escrita do “Capitulo 14 — Perspectivas Futuras para as Revisoes Sistematicas” no
livro “Fundamentos Das Revisdes Sistematicas em Saude”, do professor Heitor Marques
Honorio.

No mesmo ano publiquei um relato de caso sobre osteonecrose medicamentosa com a

equipe de Odontologia Hospitalar do Hospital Santa Catarina em Blumenau:

e Polmann ef al. A maxillary reconstruction after osteonecrosis with surgical
biomodels: A case report. Advances in Oral and Maxillofacial Surgery, v. 4, p.

100174, 2021.

Em 2023, foi publicado o livro “Uma abordagem GRADE para avaliagao da certeza

da evidéncia em revisOes sistematicas”, no qual tive o prazer de compartilhar autoria com a
9
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professora Caroline Martins-Pfeifer e professora Cristine Miron Stefani no capitulo sobre o
dominio trés: “Evidéncia indireta”.

Assim como nos anos anteriores, permane¢o como integrante ativa do grupo COBE.
Atuando como docente em cursos online, como curso de Revisdo Sistematica e de Revisdo de
Escopo. O grupo também me permitiu atuar como coorientadora de discentes da graduagao, e
auxiliar a construg¢ao de trabalhos a nivel de Mestrado. Atualmente temos dois protocolos de

revisdo sistematica em fase de submissao:

e “Bruxism in completely edentulous patients: a scoping review protocol”, vinculado
ao Trabalho de Conclusdo de Curso da aluna de graduagdo Daniela Bianchini
Orlandi

e “Clear Aligner’s Adverse Effects: a Systematic Review Protocol”, vinculado ao

Trabalho de Conclusdo de Curso da mestranda Cintia Ronchi Lemos.

Atividades Clinicas

Como pods-graduanda da 4rea de Clinica Odontologica, sempre entendi a necessidade
da formagdo além académica, também pratica. Para isso, acompanhei a professora Beatriz
Mendes nas praticas clinicas do CEMDOR. Fui bolsista do Centro de Especialidades
Odontoloégicas da UFSC, onde atuava clinicamente na drea de Endodontia fazendo 10h
semanais. Ainda, realizei novamente estdgio ambulatorial no HU-UFSC no Centro de
Cirurgia e Traumatologia Bucomaxilofacial.

Realizei atualizagdes voltados para Clinica Odontologica:

- Atualizacdo em Cirurgia Oral menor — 2021 (80h);

- Atualizagdo em Periodontia - énfase em cirurgia plastica periodontal - 2021 (120h);

- Capacitagdo CEMDOR - 2021 (36h);

- Aperfeicoamento em protese convencional e protese sobre implante — 2023 (180h).

Em julho de 2022, obtive aprovagdao em um processo seletivo da Secretaria de Estado
da Administracao Prisional e Socioeducativa de Santa Catarina, iniciando minha atuagdo
como Cirurgid Dentista generalista na Penitenciaria Industrial de Blumenau. Durante seis

meses, pude realizar diversos atendimentos no ambito da aten¢do primaria.

Experiéncia da docéncia
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Conforme mencionado anteriormente, tive experiéncias significativas na area da
docéncia. Atuei como professora durante os cursos do COBE, somando a outras experiéncias
prévias e durante a pos-graduagao.

Em parceria com outras monitoras do COBE, organizei e ministrei dois minicursos da
“Semana de Ensino, Pesquisa e Extensao” nos anos de 2016 e 2018, seguidos por um curso
de verdao promovido pela PROEX em 2019, além de um hands-on no I Meeting Odontologico
focado em aprimoramento de busca cientifica. Em 2019, minha colega Patricia Pauletto e eu
fomos convidadas a ministrar um workshop Universidade Estadual do Oeste do Parana em
Cascavel. Na ocasido, ministramos um curso de 16h para uma turma de mestrado e doutorado
da pés-graduagdo em Biociéncia e Saude.

Desde 2021, atuo como professora do Curso Técnico Instituto Hermann Blumenau. A
nivel de graduacdo, atuei durante trés semestres na Unisociesc-Blumenau, nas disciplinas de
Clinica Integrada, Morfologia de Cabeca e Pescogo, assim como Técnicas Cirurgicas. Entre
outubro de 2022 e julho de 2023, atuei como professora substituta na UFSC, nas Clinicas I, 11
e 1II, contribuindo ativamente nas areas de Oclusdo, DTM, Dentistica e Periodontia. Desde
agosto de 2023, sou docente na Uniasselvi, campus Blumenau, nas disciplinas de

Estomatopatologia tedrica e clinica, e na disciplina tedrica Semiologia e Diagnostico Bucal.

Reflexdo

Ao longo da minha trajetéria académica, tanto como graduanda quanto como pods-
graduanda, busquei ampliar meu conhecimento de maneira interdisciplinar. Assim, participei
de estagios, monitorias e cursos realizados em diversas areas da Odontologia. Entretanto,
meu foco principal foi a area da Disfun¢do Temporomandibular. O estudo dessa éarea traz a
necessidade do estudo avancado de Anatomia de Cabeca ¢ Pescoco, Materiais Dentarios,
Terapéutica Medicamentosa, bem como a necessidade do estudo aprofundado de técnicas de
Semiologia e Diagndstico Bucal e Imaginologia.

A minha graduagdo me permitiu uma base solida sobre conhecimentos teodrico-
praticos em todas as areas da Odontologia. A pds-graduagdo permitiu um aprendizado intenso
sobre pesquisa, docéncia e atividades de extensdo, além do aprimoramento de praticas
clinicas. A participagdo como membro do COBE foi essencial para o desenvolvimento e
lapidacdo dessas atividades. O curso de Odontologia, pelo seu contetudo pratico elevado, gera

a necessidade de um docente que entende e sabe o que faz. Portanto, todas as atividades
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descritas nesse memorial foram essenciais no meu desenvolvimento como docente e cirurgia-
dentista.

Apo6s 11 anos, finalizo a minha formagdo na UFSC, com 13 artigos publicados, 6
capitulos de livro escritos, ¢ com mais de 30 cursos extracurriculares na area de revisdao
sistematica, estatistica, idiomas (inglés e italiano), oratéria e constru¢ao de material didatico.
Termino esse periodo grata, por ter tido uma formagdo so6lida, cem por cento adquirida em

uma universidade publica de qualidade.
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Objectives: To present the rational design, sampling, and procedures utilized in an Epidemiologic Sleep
Study carried out in 2007 to establish the epidemiologic profile of sleep disorders in the adult population
of a large metropolitan city, Sao Paulo, Brazil.

Methods: A population-based survey adopting a probabilistic three-stage cluster sample of Sao Paulo was
used to represent the population according to gender, age (20-80 years), and socioeconomic class. Ques-
tionnaires, actigraphy, polysomnography (PSG), and blood samples were collected to investigate associ-
ations between sleep patterns and disturbances according to social-demographic status, activity/rest
cycle, physical activity habits, mood disturbances, memory complaints, sexual dysfunction in males, drug
addiction, genetic markers, and anthropometric, clinical, biochemical, hematological, endocrine, immu-
nologic, and inflammatory indicators.

Results: A total of 1101 questionnaires were administered at home. A total of 156 volunteers were substi-
tuted, who were equivalent to the remaining sample in terms of age, gender, and socioeconomic class. A
total of 1042 volunteers underwent PSG recordings at a Sleep Institute, and the refusal rate was 5.4%.
Conclusion: The Sao Paulo Sleep Study is a pioneering investigation, incorporating and integrating up-to-
date methodologies for understanding sleep profiles and sleep disorders in large populations. This study
will provide reliable information for the planning of health policies and programs aimed to control such

disorders and their consequences in the city of Sao Paulo and similar urban environments,

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Although sleep medicine has existed for only four decades, the
specialty has given rise to novel investigations and clinical research
activities. Investigation of sleep epidemiology has helped to pro-
mote social, labor, and public policies supporting the recognition
of the impact of sleep disorders on society. Population-based sur-
veys featuring random sampling are defined as the gold standard
to describe sleep disorders in the population [1]. Rarely are such
studies feasible, however, because of ethical, methodological, oper-
ational, technical, andjor financial constraints. The available esti-
mated sleep disorder prevalence presents a number of
methodological limitations [2,3]. Differences in sampling schemes,
disparities in techniques used for monitoring sleep, and variability
in sleep disorders definitions can alter disease prevalence and
potentially preclude a comprehensive estimate of both symptom-
atic and asymptomatic disorders [4-10]. Hence, methodologically
comprehensive and sound investigations into the epidemiology
of sleep are still lacking in the literature. While some of the initial
studies presented most, if not all, of the above limitations, rela-

* Corresponding author. Tel.: +55 11 21490155; fax: +55 11 55725092.
E-mail address: roger.ss@psicobio.epm.br (R. Santos-Silva).

1389-9457/§ - see front matter © 2008 Elsevier B.V. All rights reserved.
doi:10.1016/j.sleep.2008.11.001

tively consistent estimates of disease prevalence across several
population cohorts have emerged [11,12].

The Sao Paulo Epidemiologic Sleep Study was thus imple-
mented to (1) establish the epidemiologic profile of sleep disorders
in the adult population of Sao Paulo in 2007; (2) investigate the
associations between the population’s sleep patterns and disorders
related to social-demographic status, activity/rest cycle, eating and
physical activity habits, mood disturbances, memory performance,
male sexual dysfunction, alcoholism, drug addiction, genetic mark-
ers, and anthropometric, clinical, biochemical, hematological,
endocrine, immunologic, and inflammatory indicators; and (3)
compare the results collected in the current study with those of
the Sao Paulo sleep surveys carried out in 1987 and 1995 [13] in
order to assess secular trends in sleep disorders. The present paper
presents the rational design, sampling, and procedures used in the
Sao Paulo Epidemiologic Sleep Study.

2. Methods
2.1. The population under investigation

The city of Sao Paulo is the largest in the southern hemisphere
and is located at the center of one of the major metropolitan re-
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gions of the globe. According to the National Institute of Demo-
graphics and Statistics (IBGE) (www.ibge.gov.br), its population
reached 10,886,518 inhabitants living within 1524 km? in January
2008, corresponding to a population density of 7233 inhabitants/
km [2]. Practically all ethnicities are represented in the city
inhabitants because the slave trade from Africa and migrations
from Europe and Asia in the 18th and 19th centuries led to misce-
genation. The mean population age is 31.1 years, and 53% are
females. There are great discrepancies in income and 38% of the
population has a very low income of less than US$15,000 per year.

The study protocol was approved by the Ethics Committee for
Research of the Universidade Federal de Sao Paulo at the Hospital
Sao Paulo (CEP 0593/06) and registered with ClinicalTrials.gov
(Identifier NCT00596713).

2.2. Sampling procedures

A sample size of 1056 volunteers was defined in order to allow
for prevalence estimates with 3% precision [14]. To obtain a repre-
sentative sample of the inhabitants of Sao Paulo, we used a proba-
bilistic three-stage cluster sampling technique [15]. In the first
stage, in order to assure the representativeness of different levels
of wealth, we proportionally selected, from the four homogenous
socio-economical regions of Sao Paulo, 96 districts from the 1500
districts in which the city is divided by the IBGE for censuses pur-
poses. Slums and shantytowns were excluded due to high criminal
activity. To consider recent changes in the number of households in
each of the selected sectors, we visited and recounted every one
before the selection. Households were selected if they were perma-
nently occupied private homes, so clinics, schools, and other com-
mercial and non-commercial establishments were excluded. In the
second stage, the selection of a given household was made by ran-
domly picking the first home and subsequently skipping a specified
number, relative to the total number of raffled homes divided by a
fixed number, in order to select 11 households in each sector, For
example, in a sector with 110 households in which the household
numbered 5 was the first randomly selected, the other selected
homes should be the homes numbered 15, 25, 35, 45, 55, 65, 75,
85, 95, and 105. Each apartment in an apartment building was con-
sidered a home, and counting was carried out from the upper floor
to the lower floor. Finally, in the third stage of sampling, all eligible
dwellers of each picked house were ranged from the youngest to
the oldest, and the subject was selected by means of 96 pre-estab-
lished random tables, which had the rank number to be chosen for
each of the 11 households, from the 96 selected districts. Pregnant
and lactating women, people with physical or mental impairments
that prevent self-care, individuals below 20 or over 80 years old,
and people who work every night were not included in the house-
hold drawing. Substitutes were chosen in the home next door, fol-
lowing the same random selection criteria described above, in the
following instances: three unsuccessful attempts to contact the
target individual, total refusal to participate, obstruction by a fam-
ily member, or inability to participate for a specified reason (e.g.,
travel, agenda, hospitalization).

2.3. Data collection instruments

Data were collected by questionnaires and objective methods.
The questionnaires were organized into two blocks: the home
instrument (HI) and the institutional instrument (II) (Table 1).

At the time of selection, volunteers read and signed the in-
formed consent form, then answered the HI (Table 1). If the volun-
teer agreed to visit the Sleep Institute, he or she received an
actigraph along with a sleep diary to be filled out for at least 72
consecutive hours. On the scheduled visit date, a driver from the
Sleep Institute picked the volunteer up at a place of his/her choice

about 2 h before his/her habitual bedtime. At the sleep lab, the vol-
unteer had a light dinner before institutional data (including the 11
and PSG) were collected. The habitual bedtime hour was observed,
and blood samples for biochemical, hematological, and genetic as-
says were collected on the following morning. After blood collec-
tion, the actigraph and completed sleep diary were returned, the
volunteer was given breakfast, and he or she was driven back to
the place of his or her choice. The results of the exams were made
available to each volunteer by a physician of the Sleep Institute,
who coordinated any necessary clinical follow-up.

2.4. Staff training and field procedures

2.4.1. HI questionnaires

To collect the HI and gather volunteers for participation,
the DATAFOLHA™ Institute was hired. In order to minimize inter-
observer variation, no more than 10 DATAFOLHA interviewers
were used throughout the data collection period between July
and December 2007. DATAFOLHA interviewers were trained by
the Institute staff in an 8-h course on the principles of sleep disor-
ders and application methodology of the HI, in order to ensure uni-
form understanding among the interviewers. Part of the training
included 2 h of psychodrama focused on motivation that was con-
ducted by a specialized psychologist. To clarify the purpose of the
study and to incite the participation of the sample volunteers, each
interviewer went into the field carrying folders and a DVD player
with a multimedia video describing the Sleep Institute and the
study protocol procedures, with an emphasis on the PSG, which
is unknown to many in the population. The interviewers also in-
formed all the volunteers of the personal gains from their partici-
pation, which included a full check up (Table 2), a PSG, a bag for
carrying their personal belongings for the overnight stay at the
sleep lab, and R$75 (~US$40) as a reward for their night spent at
the sleep lab. The average time taken to complete the HI was
25 min.,

2.4.2. 1l questionnaires and objective methods

To collect the II, a group of 10 psychologists, three physical edu-
cation teachers, and six ENT physicians were also trained on the 8-
h course in order to (1) standardize their data-gathering tech-
niques, and (2) promote team integration in performing the insti-
tutional protocol. The average time taken to complete the I was
45 min.

A team of 12 experienced PSG technicians was also trained to
receive the volunteers and perform sleep recording. All PSG scoring
was done by four trained technicians. Two nursing assistants were
trained to collect the samples of blood included in the Sao Paulo
Sleep Study protocol (Table 2).

2.5. Polysomnography

A complete full-night PSG was performed on a digital system
(EMBLA™ S7000, Embla Systems Inc., Broomfield, CO, USA) at the
Sleep Institute, an 80-bed sleep lab (www.sono.org.br). All record-
ing sensors were fixed to the patient in a non-invasive manner
using tape or elastic bands. The following physiological variables
were monitored simultaneously and continuously: four channels
for the electroencephalogram (EEG) (C3-A2, C4-Al, O1-A2, O2-
A1), two channels for the electrooculogram (EOG) (EOG-Left-A2,
EOG-Right-A1), four channels for the surface electromyogram
(muscle of the submentonian region, anterior tibialis muscle, mas-
seter region, and seventh intercostal space), one channel for an
electrocardiogram (derivation V1 modified), airflow detection via
two channels through a thermocouple (one channel) and nasal
pressure (one channel), respiratory effort of the thorax (one chan-
nel) and of the abdomen (one channel) via x-trace belts, snoring
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Summary of the questionnaires included in the home instrument and institutional instrument.

Category

Characteristics

Home
instrument

Institutional
instrument

Socio-economic and Demographics [24]
“UNIFESP" Sleep Questionnaire [13]

Pittsburgh Sleep Quality Index - PSQI [25]
Insomnia Severity Index [26]

Berlin Questionnaire [27]

General Sleep - last 6 months [28]

International Restless Legs Scale — IRLS
[29]

Bruxism (Sleep Institute - unpublished)
Epworth Sleepiness Scale [30]

Chalder Fatigue Scale [31]
Morningness-eveningness Questionnaire
132]

ASSIST - Alcohol Smoking and Substance
Involvement [33]

General health [28]

Cardiovascular Questionnaire [34]

Respiratory Questionnaire [35]
WHOQOL-BREF quality of life assessment
136]

Prospective and Retrospective Memory
Questionnaire - PRMQ [37]

Beck Anxiety Inventory - BAI [38]
Beck Depression Inventory - BDI [38]

Women's Questionnaire (Sleep Institute —
unpublished)

Men’s Questionnaire (Sleep Institute —
unpublished)

International Physical Activity
Questionnaire - IPAQ version 6 [39]

Pre sleep - previous day and night [28]

Ear, nose, and throat assessment (Sleep
Institute — unpublished)
Pos sleep [28]

Technical report [28]

Validated and structured questionnaire with 15 questions to sort the social classes in the Brazilian population
Validated questionnaire with 59 questions concerning occupational routine and sleep problems and habits,
utilized in surveys in the city of Sao Paulo in 1987 and 1995

Portuguese version of a 9-question instrument validated in English, providing a sleep quality score
Portuguese version of a 5-question instrument validated in English concerning insomnia symptoms,
providing a score for insomnia severity

Portuguese version of a 9-question instrument validated in English, assessing patient risk for sleep apnea

Selection of 21 questions by a panel of sleep specialists to ask about sleep habits, behaviors during sleep,
subjective perception of sleep, and physical manifestations of sleep

Portuguese version of a 5-question scale validated in English, providing a score for the presence and impact of
symptoms

Seven questions to assess complaints associated with face pain and tooth grinding

Scale to evaluate daytime somnolence with 8 questions that describe daily situations

Portuguese version of a 14-question scale validated in English measuring physical and mental fatigue
Portuguese version of an English questionnaire with 19 questions concerning morning-evening routine
preferences

Portuguese version of an 8-question instrument validated in English, assessing patient risk of addiction

Selection of six questions concerning general health

Five-question questionnaire adapted from a validated in English questionnaire concerning cardiovascular
symptoms

Portuguese version of an 18-question instrument validated in English that investigates pulmonary function
Portuguese-validated questionnaire with 26 questions, providing scores for four domains related to quality of
life: physical health, psychological, social relationships, and environment, besides overall quality of life and
general health

Portuguese version of a 16-question instrument validated in English that investigates prospective and
retrospective complaints regarding short- and long-term memory, triggered by internal and external clues
Portuguese-validated questionnaire with 21 anxiety symptoms providing a classification of anxiety severity
Portuguese-validated questionnaire with 21 items of depression symptoms providing a classification of
depression severity

Nineteen questions concerning menstrual cycles

Eight questions concerning sexual and erection problems
Portuguese version of an 8-question instrument validated in English concerning habitual physical activity

Selection of 26 questions by a panel of sleep specialists concerning aspects of the day preceding the PSG night
that could influence sleep parameters

Selection of 20 questions by a panel of ear, nose, and throat specialists concerning complaints and physical
evaluation of upper airways and facial bone structure

Selection of 19 questions by a panel of sleep specialists concerning the PSG night, such as discomfort, pain,
and sleep perception

Twenty four questions and additional notes concerning the PSG recording, filled out by PSG technician over
the entire course of the night

(one channel) and body position (one channel) via EMBLA sensors,
and arterial oxygen saturation (Sa02) and pulse rate via an EMBLA
oximeter. All PSG were performed and sleep stages visually scored
according to standardized criteria for investigating sleep [16]. EEG
arousals, sleep-related respiratory events, and leg movements
were scored in accordance with the criteria established by the
American Academy of Sleep Medicine Manual for Scoring Sleep
and Associated Events [17]. Four percent of all PSG were randomly
rescored by a registered PSG technologist (RPSGT) in order to guar-
antee that all PSG scoring had been correctly executed.

2.6. Actigraphy

Actigraphy was based on monitoring the level of activity within
the 24 h established in the protocol. The procedure made use of a
sensor, placed on the wrist like a standard watch, which was able
to store information about motor activity and rest. The volunteers
wore the actigraph (Actiwach®-64, Respironics Inc. Co., USA) for at
least three consecutive days, and the data were analyzed after-
wards using the Actiware® 5.0 software. Data analysis assessed
all parameters found in the pattern of the activity/rest cycle.
Throughout the period that the volunteers wore the actigraph, they
filled out a sleep diary containing information regarding sleep and
activity. These data were compared to the actigraphy recording.

2.7. Ear, nose, and throat assessment

Ear, nose, and throat (ENT) assessments were made by four
trained ENT physicians and included the investigation of nose com-
plaints and a physical exam of the upper airways and facial bone
structure by oroscopy and anterior rhinoscopy [18].

2.8. Physical measurements

General physical measurements were made immediately before
preparation for the PSG hook-up following recommended proce-
dures and utilizing precise instruments. Measurements were taken
by two trained physical education teachers and included body
weight (kg), height (m), calculation of body mass index (BMI) using
the formula weight/height [2]; circumferences (cm) of the neck,
waste, and hip [19]. Skinfold thickness (mm) at three regions
(chest, abdomen, and thigh for male subjects; triceps, suprailium,
and thigh for female subjects) [20] and blood pressure (mmHg)
[21] were also measured.

2.9. Biochemical and hematological assays

Approximately 45 mL of venous blood was collected, and serum
and plasma were obtained by conventional centrifugation. Analy-
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Table 2
Summary of the assayed analytes.

R. Santos-Silva et al. /Sleep Medicine 10 (2009) 679-685

Analyte

Method

Equipment/reagents

Hemogram
Hemosedimentation speed (HSS)
Uric acid

Creatinin
Glycemia
Cholesterol

HLD cholesterol
LDL and VLDL Cholesterol

Triglycerides
Sodium
Potassium

Calcium
Magnesium

Iron

Glutamyl ossalacetic transaminasis
Glutamyl pyruvic transaminasis
Gamma glutamyl transferase (y-GT)

Gonad axis stimulating hormone
(PRL)

Luteinizing hormone (LH)

Follicle-stimulant hormone (FSH)

17f-estradiol

Progesterone

Total testosterone

Thyroid-stimulating hormone (TSH)

Free thyroxine (T4)

Ferritin

Folic acid

Vitamin B12

Carcinogenic antigen (CA) 125

Prostate specific antigen (PSA)

Homocysteine

Immunoglobulin E

Insulin

Cortisol

Tumor necrosis factor-alpha (TNF-o1)
Interleukin-6

Interleukin-1p

Total grelin

Leptin

Free testosterone
C-reactive protein

Peroxidase [40]
Changed Westergeen [40]
Uricase - enzymatic colorimetric [41]

Jaffe - kinetic [41]
Hexoquinase — UV - enzymatic colorimetric [41]
Esterase-oxidase —enzymatic colorimetric [41]

Selective inhibition - enzymatic colorimetric [41)
Friedewald formula [42]

Glycerol 3-phosphate dehydrogenase (GPDH) - enzymatic colorimetric
[41]
Ise-direct [43]

Ise-direct [43]

Arzenazo lll - enzymatic colorimetric [44]
Magon - xilidil blue - enzymatic colorimetric [41]

Ferene - colorimetric [41]

1-malate - changed IFCC - kinetic enzymatic [41]
-lactate - changed IFCC - kinetic enzymatic [41]
p-Nitroanilide - kinetic enzymatic [41]

Acrinidine ester - chemiluminescence [45]

Acrinidin ester - chemiluminescence [46]
Acrinidin ester - chemiluminescence [46]
Acrinidin ester — chemiluminescence [46]
Acrinidin ester — chemiluminescence [47]
Acrinidin ester - chemiluminescence [46]
Acrinidin ester — chemiluminescence [48]
Acrinidin ester - chemiluminescence [48]
Acrinidin ester — chemiluminescence [49]
Acrinidin ester — chemiluminescence [49]
Acrinidin ester - chemiluminescence [49]
Acrinidin ester - chemiluminescence [50]
Acrinidin ester — chemiluminescence [51]
Acrinidin ester - chemiluminescence [52]
Acrinidin ester - chemiluminescence [53]
Adamantyl dioxetane phosphate ester - chemiluminescence [54]

Adamantyl dioxetane phosphate ester - chemiluminescence [55]
Adamantyl dioxetane phosphate ester - chemiluminescence [56]
Adamantyl dioxetane phosphate ester - chemiluminescence [57]
Adamantyl dioxetane phosphate ester - chemiluminescence [58]
Radioimmunoassay [59]
Radioimmunoassay [59]

Radioimmunoassay [60]
Nephelometry [41]

Advia® 120/Siemens Healthcare Diagnostics Inc., USA
Vesmatic 20" - Diesse Inc., USA

Advia® 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia” 1650/2400/Siemens Healthcare Diagnostics Inc.,,
USA

Advia® 1650/2400/Siemens Healthcare Diagnostics Inc.,,
USA

Advia” 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia 1650/2400/Kovalent, Brazil

Advia” 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia® 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia® 1650/2400/Siemens Healthcare Diagnostics Inc,,
USA

Advia™ 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia 1650/2400/Synermed Int. Inc., USA

Advia™ 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia” 1650/2400/Kovalent, Brasil

Advia™ 1650/2400/Diasys Diagnostic System, Germany
Advia® 1650/2400/Diasys Diagnostic System, Germany
Advia® 1650/2400/Siemens Healthcare Diagnostics Inc.,
USA

Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA

Advia Centaur®[Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®[Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Centaur®/Siemens Healthcare Diagnostics Inc., USA
Advia Cenraur“‘,'Sjemens Healthcare Diagnostics Inc., USA
Immulite™ 2000/Siemens Healthcare Diagnostics Inc.,
USA

Immulite® 2000/Siemens Healthcare Diagnostics Inc.,

]

Immulite® 1000/Siemens Healthcare Diagnostics Inc.,
USA

Immulite® 1000/Siemens Healthcare Diagnostics Inc.,
USA

Immulite® 1000/Siemens Healthcare Diagnostics Inc.,
USA

LINCO Research Inc., USA

LINCO Research Inc., USA

Siemens Healthcare Diagnostics Inc., USA

IMMAGE® Beckman Coulter, USA

ses were assayed by the Medicina Laboratorial/Associacao Fundo
Incentivo a Psicofarmacologia (Table 2).

2.10. Genetic assays

Blood samples were collected from all participants in the study,
and DNA was extracted from white cells [22]. We are currently
analyzing polymorphisms in genes related to sleep regulation,
including clock genes. Among the genes studied were hypocretin
receptors 1 and 2, Bmall, Per3, Per2, Per1 Clock, Casein quinases &
and &, and angiotensin converting enzyme. Additionally, a blood
sample was drawn from every volunteer and placed in PAXgene
tubes (Pre-analytix, Hombrechtikon, Switzerland) for immediate

stabilization of RNA. Blood was drawn and stored in tubes accord-
ing to a standard protocol. The total RNA will be used to access
microarray-based gene expression profiles (Affymetrix Inc., Santa
Clara, CA, USA) for the conditions of interest and to investigate
the expression of specific candidate genes using real-time quanti-
tative PCR (Applied Biosystems, Foster City, CA, USA).

2.11. Pre-test

In order to check for all procedures and verify that the planned
activities could be executed adequately, a pre-test was completed
on 45 volunteers 1 month before the data gathering for the study
began. This pre-test included all procedures, from the selection of
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volunteers to the analysis of data consistency. The pre-test allowed
fine-tuning of the study protocol.

2.12. Questionnaires quality assessment

To verify the quality of HI responses, 30% of the volunteers were
asked 10 questions from the HI again by phone. To verify the I an-
swers, six selected questions were repeated to 10% of the volun-
teers by an independent and blinded interviewer.

2.13. Data handling

Data collected in the HI and 1l were typed into SPHINX® v5 soft-
ware files (SphinxBrasil, Canoas, RS, Brazil). This provides filter cri-
teria to ensure that entered data fell within a plausible range of
variation. Data were double-entered by two typing experts on
sleep data in order to reduce mistakes. After the double entry, both
databases were compared for each entered variable. Any disagree-
ment was corrected by consulting the actual questionnaires or
exam sheets.

Descriptive statistics for every variable were generated to check
for outliers, and corrections were applied where appropriate.

A final data bank with all data (a total of 856 variables plus one
weight variable for sample expansion) was generated. Subfiles will
be created from this to provide data for focused investigations into
specific components of the sleep study.

2.14. Statistical analysis

Because the study involved structurally complex probabilistic
sampling, inferential statistical methods should be adequate for
the sampling plan. Classical statistical techniques do not apply to
this set of data because independence among sample units cannot
be assumed. The assessments made for variability and precision, as
well as for intervals (reliability intervals), must employ methods
like linearization by a Taylor series to avoid underestimation bias
[15].

The techniques shall be described according to the various goals
that are proposed at the start of the study. Multivariate techniques
shall be employed in the analysis of the associations and interac-
tions among several variables. Factorial analysis and multiple cor-
respondence analyses shall be used to analyze latent and construed
variables, such as somnolence and sleep architecture. These tech-
niques include the identification and classification of groups of
individuals, discriminate analysis, and hierarchal grouping of
algorithms.

Table 3

‘When comparing studies from each decade (1987, 1995, and
2007 surveys), pseudo-panel analysis techniques shall be em-
ployed since the same population is under investigation. These
techniques shall be adopted in comparisons of averages or propor-
tions of the results, thereby allowing for temporal analysis of the
results.

In addition, descriptive methods will be employed in order to
provide a complete, easy-to-read description so that the data col-
lected in the epidemiologic survey can be understood in their en-
tirety. All analysis will be performed utilizing the STATA 10
software (Stata Survey Data Reference Manual. STATA Corporation;
Texas, 2007).

3. Results

Data gathering, including pre-test procedure, lasted from July
2nd to December 22nd, 2007. A total of 1101 HI questionnaires
were applied (1056 sample volunteers plus 45 pre-test volunteers).
To reach the total sample, 165 volunteers were substituted after
three unsuccessful attempts to contact the target individual, total
refusal to participate, obstruction by a family member, or inability
to participate for a specified reason (e.g., travel, agenda, hospital-
ization). A test of homogeneity [23] comparing the three categories
of sample individuals (original volunteers, pre-test volunteers, and
substitutes) was performed for age (p <0.01), gender (p = 0.24),
and socioeconomic class (p = 0.5) compositions and showed no sta-
tistical significance (Table 3) except for the age composition of the
small pre-test group, which was higher in the 20-39 years old
class. Based on those results, we concluded that the substitutes
did not introduce significant selection bias, and also the small
pre-test sample could be considered as units to compose the final
sample. A total of 1042 volunteers underwent PSG at the Sleep
Institute (1008 volunteers plus 34 pre-test volunteers), with a very
low refusal rate of 5.4%. Age (p = 0.11), gender (p = 0.55), socioeco-
nomic class (p = 0.38), and Pittsburgh Sleep Quality Index (p = 0.65)
distributions were not statistically different between volunteers
who accepted and refused PSG recording.

Applying the generated sample weight, we reach the distribu-
tion by gender, age group and socioeconomic class for the popula-
tion of Sao Paulo which matched the demographic projections for
the city inhabitants in 2007 derived from the 2000 city census.

The random rescoring of 4% of all PSG recordings showed an
agreement rate of 93.3 £ 5.1%, Kappa 0.91 + 0.03, which guaranteed
PSG scoring reliability.

A total of 561 volunteers agreed to wear the actigraph for at
least three consecutive days before the PSG night. The refusal rate

Distributions of proportions and 95% Cl for the three categories of final sample individuals by age group, gender, and socioeconomic class.

Volunteers (n=2891)

Pre-test volunteers (i = 45)

Substitute volunteers (n = 165) Total (n=1101)

Ages

20-29 years 2491 (22.29; 27.73) 33.89 (27.88; 40.48)
30-39 years 2467 (21.37: 28.29) 29.95 (25.99; 34.24)
40-49 years 21.48 (19.58; 23.51) 5.422 (1.901; 14.5)
50-59 years 15.48 (12.82; 18.56) 12.01 (10.36; 13.88)
60-69 years 9.336 (7.251: 11.94) 14.36 (10.82: 18.81)
70-80 years 4.12 (2.515; 6.699) 4366 (2.138; 8.71)
Gender”

Female 54.13 (49.93; 58.26) 45.77 (42.62; 48.96)
Male 45.87 (41.74; 50.07) 54.23 (51.04; 57.38)
Secioeconomic class®

A 10.43 (8.362; 12.94) 7.161 (3.776; 13.16)
B 40.64 (37.58: 43.78) 47.82 (34.01: 61.97)
C 40.74 (37.86; 43.69) 36.91 (24.42; 51.44)
DJE 8.186 (6.603; 10.11) 8.111 (6.601; 9.929)

23.73 (1861; 29.75)
2031 (16.33; 24.95)
24.11 (19.52; 29.38)
16.69 (12.16; 22.48)
5.72 (3.40: 9.44)

9.447 (5.722; 15.21)

25.15 (22.81; 27.66)
24.21 (21.36; 27.32)
21.13 (18.84; 23.62)
15.51 (13.2; 18.13)
8.99 (7.18: 11.2)
5.002 (3.329; 7451)

53.41 (46.2; 60.48)
46.59 (39.52; 53.8)

53.61 (49.88; 57.29)
46.39 (42.71; 50.12)

13.84 (8.417; 21.91)
40.16 (32.58; 48.24)
40.24 (29.95; 51.46)
5.767 (3.356; 9.734)

10.83 (8.675; 13.44)
40.91 (38.08; 43.79)
40.48 (37.11: 43.94)
7.789 (6.341; 9.534)

Pearson Chi-Square test for homogeneity, p value: "Chi* = 23.6688 p < 0.01. 'Chi* = 1.4070 p = 0.24. *Chi* = 4.2451 p=0.5.
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for this procedure reached high proportions (50.9%), which may
hinder the representativeness for the population of Sao Paulo in
estimates regarding the patterns of activity/rest cycle by
actigraphy.

4. Discussion

The Sao Paulo Epidemiologic Sleep Study is a pioneering inves-
tigation incorporating and integrating up-to-date methodologies
to provide greater understanding of sleep profiles and sleep disor-
ders in large populations. This study will provide reliable informa-
tion for the planning of health policies and programs aimed to
control such disorders and their consequences in the city of Sao
Paulo and similar urban environments.

The use of objective assessments of sleep patterns and disorders
by PSG and actigraphy in a representative sample from one of the
major cities of the globe, along with the description of the secular
trends provided by previous surveys using the same questionnaire,
will permit the establishment of associations between the preva-
lence of sleep disorders and major environmental and population
behavior patterns over the last three decades. Such information
may also allow for predictions of the future prevalence of sleep dis-
orders in different ecological and environmental scenarios.
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