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Fernandes G. Fatores de risco associados a disfuncao temporomandibular dolorosa em
adolescentes [Tese de Doutorado]. Araraquara: Faculdade de Odontologia da UNESP; 2014.

RESUMO

A fim de melhor entender a disfun¢do temporomandibular (DTM) e o bruxismo do sono em
adolescentes, é importante investigar os fatores de risco associados com sua presenga. Portanto, o
objetivo do presente estudo transversal foi investigar potenciais fatores de risco, incluidos no
modelo etiolégico biopsicossocial da DTM dolorosa, assim como na etiologia multifatorial do
bruxismo do sono. Além disso, foi testada a hipotese de que a DTM dolorosa poderia atuar como
uma variavel de confusdo na associacdo entre o bruxismo do sono e os fatores psicossociais. A
amostra foi composta por 1.094 adolescentes, de 12 a 14 anos de idade. A presenca de DTM
dolorosa foi avaliada por meio do eixo I do RDC/TMD, enquanto que o diagnostico de possivel
bruxismo do sono foi avaliado por meio do relato do adolescente. Além das caracteristicas
demograficas, os fatores de risco estudados para a DTM dolorosa foram os habitos parafuncionais,
aspectos psicossociais, menarca e dores em outras partes do corpo. O género, o antecedente de
historia familiar e os aspectos psicossociais foram os fatores de risco estudados para o bruxismo do
sono. Os modelos de regressdo uni e multivariado revelaram que a DTM dolorosa estava fortemente
associada com o bruxismo do sono (OR=1,8 95% IC= 1,34-2,34), apertamento diurno (OR=2,1 95%
IC= 1,56-2,83), outros habitos parafuncionais (OR= 2,2 95% IC= 1,17-4,08) e dores em outras
partes do corpo (OR= 5,0 95% IC= 3,48-7,28). Do mesmo modo, o bruxismo do sono foi fortemente
associado ao género (OR=1,8 95% IC= 1,34-2,37), antecedente de historia familiar positiva para
bruxismo do sono (OR=2,5 95% IC= 1,83-3,32) e ansiedade (OR=1,6 95% IC=1,08-2,22). Nao foram
encontrados sinais de multicolinearidade. A andlise da DTM dolorosa como terceira variavel
revelou que ela atua como variavel de confusdo na associagdo entre bruxismo do sono e ansiedade,
pois a associagdo significativa previamente encontrada (OR=1,6 95% IC= 1,08 -2,22), tornou-se ndo

significativa apds a andlise (OR=1,4 95% IC= 1,00 -2,05).



Em sintese, podemos concluir que os habitos parafuncionais e dores em outras partes do corpo sao
fatores associados a DTM dolorosa, enquanto que o género e o antecedente de histdria familiar
positivo estao associados ao bruxismo do sono. Além disso, a DTM dolorosa atua como uma
variavel de confusdo na associacdo entre bruxismo do sono e ansiedade. Finalmente, uma relacao
de causalidade nao pode ser estabelecida, devido ao desenho transversal do estudo.

Palavras - chave: adolescente, bruxismo do sono, dor facial



Fernandes G. Factorsassociatedwith temporomandibular disorderspain in adolescents [Tese de

Doutorado]. Araraquara: Faculdade de Odontologia da UNESP; 2014.

ABSTRACT

In order to better understanding the temporomandibular disorder (TMD) pain and the sleep
bruxism in adolescents, it is important to study the associated factors associated. Therefore, the
aims of the present cross sectional study were to investigate the potential predictor factors for TMD
pain and sleep bruxism in adolescents, thereby including factors from the biopsychosocial and
multifactorial model, respectively. Moreover, it was test the hypothesis that TMD pain could act as a
confounder variable in the association between psychosocial factors and sleep bruxism. One
thousand and ninety-four adolescents, aged 12-14 years, composed the sample. The presence of
TMD pain was assessed using the RDC/TMD Axis I, and the possible sleep bruxism was diagnosed
by self-report. Apart from demographical characteristics, the roles of parafunctional habits,
psychosocial aspects, menarche, and other bodily pain complaints were evaluated for TMD pain.
The gender, the sleep bruxism family history, and psychosocial factors were evaluated for sleep
bruxism. Single and multiple logistic regression models showed that TMD pain was associated with
sleep bruxism (OR=1.8 95% C(I=1.34-2.34), awake bruxism (OR=2.1 95% C(CI=1.56-2.83), other
parafunctional habits (OR=2.2 95% C(I=1.17-4.08), and bodily pain complaints (OR=5.0 95%
1C=3.48-7.28). Likewise, sleep bruxism was associated with gender (OR=1.8 95% CI=1.34-2.37),
positive sleep bruxism family history (OR=2.5 95% CI=1.83-3.32), and anxiety (OR=1.6 95%
[C=1.08-2.22). There were no signs of multicollinearity. The analysis of TMD pain as a third variable
revealed a confounding effect in the association between sleep bruxism and anxiety, because a
previously significant association (OR=1.6 95% IC=1.08-2.22), became non-significant after testing
(OR=1.4 95% IC=1.00-2.05). In summary, parafunctional habits and other bodily pain complaints

associated factors to TMD pain in adolescents. Likewise, gender and positive sleep bruxism family



history were associated with sleep bruxism in young adolescents. Besides, TMD pain acts as a
confounder variable in the association between anxiety and sleep bruxism. Therefore, future
studies on this topic should take the presence of TMD pain into account.

Keywords: adolescent, facial pain, sleep bruxism
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1 INTRODUCAO

A dor é muito comum entre a populacdo pediatrica (Huguet, Mir6>, 2008) e ¢ um dos fatores que
mais prejudicam a qualidade de vida de criancas e adolescentes (Gold et al.?!, 2009). Desde que a
adolescéncia ¢ um dos periodos mais dindmicos de crescimento e desenvolvimento humano - intelectual,
fisico, hormonal e social — este, por sua vez, pode predispor o individuo a condi¢des dolorosas (Rogol et
al.52, 2002). Por isso, ¢ crescente o interesse no estudo das condi¢des dolorosas e dos fatores de risco
associados a mesma, para estabelecer estratégias de prevencdo e tratamento. Dentre as condigdes
dolorosas que se destacam no cenario cientifico odontologico, pode-se nomear a disfungdo
temporomandibular (American Academy of Orofacial Pain’, 2013).

Disfungdo Temporomandibular (DTM) é um termo coletivo que engloba varios problemas
clinicos que envolvem a musculatura da mastigacao, a articulagdo temporomandibular e as estruturas
associadas. As DTMs sindromicamente representam a consequéncia de varias disfungdes no sistema
mastigatorio. O sintoma mais comum ¢ a dor, usualmente localizada nos musculos da mastiga¢ao e/ou na
area pré-auricular (American Academy of Orofacial Pain’, 2013).

Apesar de acreditar-se que a DTM ¢ primariamente uma doenga de jovens e adultos, que se inicia
a partir da segunda até a quinta década de vida (Macfarlane et al.*’, 2002), estudos em criangas e
adolescentes mostraram que a prevaléncia aumenta com a idade, em particular durante o periodo da
adolescéncia (LeResche et al.30, 2005; Nilsson et al.48, 2005). Embora a prevaléncia de DTM em
adolescentes seja ainda controversa, estudos realizados em paises Europeus mostraram uma variacao de
0,7 a 18,6% (Drangsholt, LeResche'®, 1999), enquanto que, em paises subdesenvolvidos ou em
desenvolvimento, maiores taxas, de 12,9% (Bonjardim et al.”, 2005) e de 23,5%, (Ebrahimi et al.'®, 2011)
foram encontradas.

Corroborando com a hipotese atual, de que a DTM apresenta um desenvolvimento complexo,

multidimensional, em que varios fatores psicossociais € ambientais estdo envolvidos em sua etiologia
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1.*', 2011), estudos analiticos investigaram o papel etiologico de fatores biologicos,

(Maixner et a
comportamentais e psicossociais. Em relagdo ao papel dos fatores bioldgicos, alguns estudos relataram
que o sexo feminino aumenta a probabilidade do adolescente apresentar DTM dolorosa (LeResche et
al.*, 2005; Nilsson et al.*®, 2005; Winocur et al.’®, 2006). Além disso, a literatura tem indicado que os
habitos parafuncionais também estdo relacionados com queixas de DTM dolorosa em adolescentes (van
Selms et al.*®, 2013; Winocur et al.’®, 2006). Quanto ao papel dos fatores psicossociais, especialmente do
estresse, das queixas somaticas e da depressdo, estes parecem estar implicados em estados de dor por
DTM em adolescentes (LeResche et al.? 0, 2005; Nilsson et al.49, 2013; Nilsson et al.48, 2005).

De acordo com o ciclo dos estudos epidemioldgicos (Lilienfield, Stolley”, 1994), os estudos
analiticos descritivos sdo o primeiro passo para descrever o padrao de ocorréncia de uma doenga (Franco,
Passos™, 2011). Os elementos fornecidos pelos estudos descritivos prévios sobre a prevaléncia da DTM
dolorosa possibilitaram a formulacao de hipoteses referentes a fatores associados a doenga, que puderam
ser testadas em estudos analiticos (Franco, Passoszo, 2011). Portanto, estudos analiticos foram e ainda
estdo sendo realizados extensivamente, com o objetivo de esclarecer quais sdo os fatores de risco
associados aos sinais e sintomas de DTM em adolescentes. No entanto, apesar dos estudos precedentes
sobre o tema apontarem fatores de risco relevantes, possivelmente associados a presenca de DTM
dolorosa em adolescentes, muitos deles foram compostos de amostras relativamente pequenas e/ou o
diagndstico da DTM baseou-se apenas em questiondrios.

Entre os fatores de risco associados @ DTM dolorosa, o bruxismo do sono, por décadas, tem sido
um tema complexo e controverso. Ele ¢ classificado como um distirbio de movimento e definido como
uma atividade oral caracterizada por ranger e/ou apertar os dentes durante o sono (American Academy of
Sleep Medicine®, 2005). Enquanto as discrepancias oclusais e caracteristicas craniofaciais parecem ndo
estar relacionadas com a sua fisiopatologia (Lobbezoo et al.”>, 2012), outros fatores como distirbios do
sistema dopaminérgico central (Chen et al.'*, 2005; Lobbezoo et al.*°, 1996), microdespertares (Huynh et
al.24, 2006), antecedentes familiares (Cheifetz et al.13, 2005), e fatores psicossociais (Kara et al.25, 2012;
Makino et al.*, 2009; Seraidarian et al.>*, 2009) tém sido apontados como fatores relacionados 4 génese e

modulagdo do bruxismo do sono.
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Nos ultimos anos, atencdo especial foi dada ao estudo da associag@o entre fatores psicossociais e
bruxismo do sono (Bayar et al.g, 2012; Manfredini et al.43, 2011; Seraidarian et al.> , 2009). Embora esses
estudos relatem resultados controversos, a evidéncia acumulada sugere que fatores psicossociais podem
estar implicados na etiologia do bruxismo do sono, atuando como fatores de risco. Ou seja, fatores
psicossociais poderiam predispor um adolescente tanto 48 DTM dolorosa (LeResche et al.*’, 2005; Nilsson
et a1.49, 2013; Nilsson et al.48, 2005), quanto ao bruxismo do sono (Kara et al.zs, 2012; Makino et al.42,
2009; Seraidarian et al.”, 2009) que, por sua vez, também poderia atuar como fator de risco para a DTM
dolorosa.

Com base nos dados apresentados em toda a literatura cientifica consultada, pareceu-nos
interessante estudar possiveis fatores de risco para a DTM dolorosa em adolescentes e, em especial,
analisar mais a fundo a relagdo entre fatores psicossociais, bruxismo do sono ¢ DTM dolorosa.

O presente trabalho reune dois artigos, cada qual com um objetivo especifico, baseados em dados
coletados em uma amostra populacional de adolescentes de 12 a 14 anos da cidade de Araraquara, Sdo

Paulo, Brasil.



Proposi¢cdo
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2 PROPOSICAO

O objetivo geral dos artigos que compdem esse trabalho foi ampliar o entendimento dos
potenciais fatores de risco associados a DTM dolorosa e ao bruxismo do sono em adolescentes. Para isso,
foi usada uma metodologia padronizada, juntamente com instrumentos bem estabelecidos e analises

estatisticas apropriadas, para a obtengdo de dados confiadveis e validos.

Os objetivos especificos foram:

e [Estudar varidveis sociodemograficas (género e etnia), bioldgicas (menarca para meninas,
bruxismo do sono, bruxismo da vigilia e dores em outras partes do corpo) e psicossociais (pais
vivendo juntos ou ndo, ansiedade, tristeza, nervosismo e dificuldade de concentracdo/atencao)
como potenciais fatores de risco para a presenga de DTM dolorosa em uma amostra populacional
de adolescentes.

e Investigar os possiveis fatores de risco associados ao bruxismo do sono, considerando a presenga
de DTM dolorosa como uma varidvel de confusdo na associagdo entre fatores psicossociais e

bruxismo do sono.
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3 CAPITULOS

Os dois capitulos apresentados nessa se¢do originaram-se da avaliagdo de uma amostra
populacional de adolescentes. No total, foram avaliados 1.307 adolescentes, de 12 a 14 anos de idade,
estudantes de escolas publicas estaduais ¢ municipais da cidade de Araraquara, Sdo Paulo, Brasil. O
presente estudo foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de Odontologia de
Araraquara (CEP), processo n° 70/10 (Anexo A), CAAE 02182312.5.0000.5416.

Apds o consentimento das Diretorias de Ensino, dois pesquisadores visitaram todas as 24 escolas
publicas do municipio de Araraquara, nas quais estavam matriculados adolescentes com a faixa etaria
pretendida para as avaliagdes, a fim de obter o consentimento da diretoria para proceder com a pesquisa.
Os dois pesquisadores visitaram classes aleatoriamente, com o objetivo de explicar os objetivos da
pesquisa e entregar uma carta que deveria ser encaminhada para os pais. Essa carta continha instrugdes
claras a respeito dos objetivos da pesquisa e sua respectiva metodologia (Apéndice A), juntamente com o
termo de consentimento livre e esclarecido (Apéndice B) e um questionario para entrevista escrita dos
pais (Apéndice C), com o objetivo de obter informagdes complementares a respeito dos adolescentes. O
termo de consentimento livre e esclarecido e o questiondrio deveriam ser corretamente preenchidos e
assinados e, assim, devolvido aos pesquisadores.

Apo6s a obtencao do termo, os pesquisadores, devidamente treinados e calibrados, procederam
com a avaliagdo dos adolescentes, que foram individualmente, em data, local e horario definidos pela

dire¢do da escola. As avaliagcdes ocorreram no periodo de marco de 2011 até junho de 2012.
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3.1 CAPITULO 1

O principal objetivo do artigo a seguir foi investigar, em uma amostra populacional de 1.307
adolescentes, potenciais fatores de risco, de acordo com o modelo biopsicossocial da etiologia da doenga,
que poderiam estar associados a presenga de DTM dolorosa.

O diagnoéstico da DTM dolorosa foi obtido por meio da aplicagdo da versao em portugués do
protocolo de exame do eixo I do RDC/TMD (Anexo B), acrescidos das questdes 3, 4, e 14 do eixo II
(questoes 1, 2 ¢ 14 do Apéndice D) (Dworkin, LeResche!”, 1992; Kosminsky et al.27, 2004; Lucena et
al.’®, 2006; Pereira Junior et al.’', 2004). A DTM dolorosa era caracterizada pelo diagnostico do Grupo I
(disfungdes musculares) e/ou Grupo III (outras condigdes das articulagdes, com excec¢ao da osteoartrose),
de acordo com os critérios de diagnoéstico do RDC/TMD (Anexo C).

Os potenciais fatores de risco estudados foram: variaveis sociodemograficas (género, menarca
para meninas e etnia), habitos parafuncionais, dores em outras partes do corpo e fatores psicossociais. As
variaveis sociodemograficas (Apéndice D), bruxismo do sono, apertamento diurno e outros habitos
parafuncionais (questoes 15, 16 e 17 do Apéndice D) e dores em outras partes do corpo (questdo 19 do
apéndice D) foram obtidos por meio do relato do adolescente, enquanto que os fatores psicossociais
(questdes 2, 5, 6, 7 ¢ 8 do Apéndice C) foram obtidos por meio do relato dos pais ou responsavel.

O artigo apresentado a seguir foi aceito para publicacio no periddico Journal of Oral

Rehabilitation (Anexo D).
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Abstract

In order to gain a better understanding of temporomandibular disorders (TMD) pain in adolescents, it is
important to study the factors associated with its presence. Therefore, the aim of the present study is to investigate
potential predictors for TMD pain in adolescents, thereby including a diversity of factors from the biopsychosocial
model in order to determine the strongest predictors. The sample of this cross-sectional study consisted of 1,094
adolescents. The presence of TMD pain was assessed using the RDC/TMD, Axis |. Apart from demographical
characteristics, the roles of parafunctional habits, psychosocial aspects, menarche, and other bodily pain
complaintswere evaluated. Single and multiple logistic regression models were used to identify associations
between the predictor variables and TMD pain. Painful TMD had a prevalence of 25.5%. Logistic regression
analyses showed that TMD pain was associated with sleep bruxism (OR= 1.8 95% Cl= 1.34-2.34), awake bruxism
(OR= 2.1 95% Cl= 1.56-2.83), other parafunctional habits (OR= 2.2 95% CIl= 1.17-4.08), and bodily pain
complaints (OR= 5.0 95% CIl= 3.48-7.28). Parafunctional habits and other bodily pain complaints may play an
important role in the presence of TMD pain in adolescents. Of course, it remains unclear whether the observed

associations between the investigated factors and the adolescent’s TMD pain have a true causal linkage.

Keywords: TMD pain, adolescents, bruxism,psychosocial factors, bodily pain.
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Background

Temporomandibular Disorders (TMD) is a collective term that includes a number of clinical problems involving
the masticatory muscles, temporomandibular joints, and associated structures. Upon exclusion of ,true* dental
causes, like endodontic and periodontal problems, TMD pain represents the most frequent orofacial pain
condition(1). Even though TMD pain is primarily a condition of young and middle-aged adults (2), studies of TMD
pain in children and adolescents have found that the prevalence increases with age, in particular during the period
of adolescence (3,4). Since adolescence is one of the most dynamic periods of human growth and development,
this trend might coincide with increasing physical problems(5). In addition, this increase in prevalence might be due
to the fact that adolescents are better in verbalizing their pain than children through social support and experience
5).

TMD pain has a biopsychosocial aetiology, in which both the physical disorder factors, i.e., biological factors as
well as the illness impact factors, i.e., psychological and social factors are integrated (6). Regarding the role of
biological factors, some studies have reported that female gender increases the risk for adolescent TMD pain
(3,4,7). In addition, the literature has indicated that parafunctional habits are related to TMD pain complaints in
adolescents (7,8). Regarding the role of psychosocial factors, especially stress, somatic complaints, and
depression are implicated in pain states in adolescent TMD pain subjects (3,4,9).

In order to gain a better understanding of TMD pain in adolescents, it is important to study the factors
associated with its presence. Identification of such factors can help to prevent or minimize TMD pain, and to reduce
its impact on the adolescents" life. However, despitethe fact that precedent studies on this topic revealed several
factors that might be associated with TMD pain among adolescents, many of them were composed of relatively
small samples and/or TMD pain was based on questionnaire data only. Therefore, the aim of the present study was
to investigate potential predictors for clinically diagnosed TMD pain in a large group of adolescents, thereby
including a diversity of factors from the biopsychosocial model. In order to homogenize the study sample as
regards their hormonal maturity and body development, only adolescents within a small age-range (12-14 years

old) were selected.

Methods

Ethical Aspects
This study was approved by the Ethics Committee of Araraquara School of Dentistry — UNESP. Subsequently,

the Municipal and State Educations Departments approved the performance of the study.
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Study Design

This was a cross-sectional study, conducted on a large group of adolescents who followed classes on
public schools between June 2011 and May 2012 in the city of Araraquara, Sao Paulo, Brazil. According to the
Municipal and State Education Departments, the total number of students registered in Araraquara was 7,172
distributed over 24 schools. From the total number, the minimalsample size calculated was 1,005
participants,considering 2% of TMD prevalence in adolescents from previous international studies(2).
Consideringan absenteeism of 20%, the total number of adolescents to include in the statistical samplewas 1,257.
Since this study focused on adolescents between 12 and 14 years old,a criterion for selecting classrooms was a
high number of adolescents in this age range. In the selected classrooms, one of the investigators gave a letter to
the adolescents that should be taken home to their parents or legal representative. A total of 3,117 letters were
distributed. This letter was composed of four parts: 1. a general presentation of the research aims; 2. a folder with
general information about TMD; 3. a brief questionnaire to the parents about the adolescent’s psychosocial aspects
(see details below); and 4. terms of free and informed consent, authorizing the adolescent’s participation in the
study. Items 3 and 4 needed to be filled out and returned to the investigator before the data collection procedure

started.

Data Collection Procedure

A standardized diagnostic protocol was applied to all individuals, and consisted of a questionnaire for the
parents, a structured oral history for the adolescent, and a clinical examination.
1. Questionnaire for the parents
TheQuestionnaire for the parents consisted of five questions: “Do the parents of the adolescent live together?”;
‘Have you noticed that your son/daughter is frequently anxious?”; “Have you noticed that your son/daughter is
frequently sad?”; “Have you noticed that your son/daughter is frequently nervous?”; and “Has your son‘s/daughter”s
teacher ever mentioned whether he/she presents any difficulty with concentration/attention during the class?”. For
each question, the parents or legal representative could choose between “no” or “yes”.
2. Structured oral history
Demographical data:gender and ethnicity, which was established according to the Brazilian Institute of Geography
and Statistics, containing the items caucasian, black, mullato, asian, and indian (10). Subsequently, ethnicity was
dichotomized into two groups: caucasian and others (black, mullato, asian, and indian).
Menarche:a female investigator asked for menarche among the girls. This factor was evaluated by the question

“Have you had your first menstrual period?” Girls could choose between “no” and “yes”.
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Possible sleep bruxismwas evaluated using the question: “Have you been told, or do you notice that you grind

your teeth or clench your jaw while sleeping at night?” (Brazilian-Portuguese RDC/TMD questionnaire)(11).
Participants could choose between “no” and “yes”. The adolescent was diagnosed with possible sleep bruxism
when he/she responded “yes” (12).

Possible awake bruxismwas evaluated using the question: “During the day, do you grind your teeth or clench your
jaw?” (Brazilian-Portuguese RDC/TMD questionnaire) (11). Participants could choose between “no” and “yes”. The
adolescent was diagnosed with possible awake bruxism when he/she responded “yes” (12).

Other parafunctional habits were assessed using the question: “Do you have any habits like biting
nails/pens/pencils/lips/cheeks, resting the head on your hand, and chewing gum frequently?” Participants could
choose between “no” or “yes”.

Bodily pain elsewherewas evaluated based on the outcome of four questions directed on the presence of pain in
the body: “In the last six months, have you often had pain in: 1. neck and/or shoulders; 2. Arms and/or legs; 3.
back; 4. chest and/or abdomen”. Participants who answered “yes” on one or more items were classified as having

bodily pain elsewhere.

3. Clinical examination of adolescent TMD pain

TheBrazilian-Portuguese version of the RDC/TMD(11) was used for TMD diagnosis and classification. Of the
clinical examination protocol the following questions were used: question #3(“Have you had pain in the face, jaw,
temple, in front of the earor in the ear in the past month?”), #4a(“How many years ago did your facial pain begin for
the first time?”) or #4b(“How many months ago did your facial pain begin for the first time?”), and #14 (“Have you
ever had your jaw lock or catch so that it won't open all the way?”). All clinical examinations were performed by a
single investigator who was blind to the previous questionnaires, and took place at the schools. TMD pain was
established when Group | and/or Group Ill Axis | diagnoses, i.e., myofascial pain with or without limited mouth

opening, TMJ arthralgia, and/or TMD osteoarthritiswere obtained.

Exclusion Criteria

The following exclusion criteria were applied: 1. individuals referring tooth pain or acute facial pain after recent
injury; 2. individuals using medical substances for pain relief or substances that can act on the central nervous
system; 3.individuals undergoing current orthodontic or TMD treatment; 4. individuals with neuropsychomotor

disabilities.

Pilot Study and Examiner Training



Prior to the survey, a pilot study was conducted to determine the feasibility and reliability of the data collection
procedure. The questionnaire for adolescents and the clinical examination were tested in 77 adolescents (12-14
years old) from one of the eligible schools, at two distinct occasions with a seven-day interval. The intra-examiner
reliability of the RDC/TMD instrument was determined using Cohens kappa, which was interpreted according to
Landis and Koch. The Kappa values were 0.795 for myofascial pain(with 27 positive diagnoses) and 0.884 for
arthralgia (with 10 positive diagnoses), which were considered substantial and almost perfect, respectively. To test
the adolescent questionnaire, intraclass correlation coefficients (ICC) were calculated, using absolute agreement.
The ICC was interpreted according to Fleiss. The ICC"s ranged from fair to good to excellent. The reliability of the
questions about sleep bruxism and pain elsewhere were considered as excellent (ICC = 0.968 and 0.869,
respectively), and that of questions about awake bruxism and other parafunctional habits as fair to good (ICC=

0.693 and 0.439, respectively). Consequently, all questions were considered suitable for usage in the study.

Statistical methods and data analysis

The clinical diagnosis “TMD pain” was considered the main outcome variable. Gender, ethnicity, menarche,
parafunctional habits, bodily pain complaint, and psychosocial aspectswere considered predictor variables. To
study the association between TMD pain and each predictor variable, single logistic regression model analyses
were performed. The variables that showed statistical significance of p < 0.10 were included in the multiple logistic
regressionmodel to estimate a predictive model of the likelihood to present TMD pain.In the multiple logistic
regression model, the predictor variables with the weakest association with TMD pain were removed. This was
repeated in a backward stepwise manner until all variables that were retained in the model showed a p value
<0.05.For each removed predictor variable, the p-to-exit is reported. The data were checked for multicollinearity,
using tolerancevalues <0.10 and a variance inflation factor > 10. All analyses were performed with the SPSS

software package, version 21.0 for Mac.

Results

The final sample consisted of 1,307 adolescents who had agreed to participate, had returned the written
term of consent, and were present when the evaluations were performed (a response rate of 41.9%). According to
the exclusion criteria, 213 adolescents were excluded: 178 were undergoing current orthodontic or TMD treatment,
and 35 were using medical substances that could act on the central nervous system (e.g. amitriptyline,

fluoxetine,ritalin).The total sample consisted of 595 girls (54.4%), and the majority of the adolescents were



caucasian (67.2%). The average age was 12.7+0.7years. TMD pain was diagnosed in 280 (25.5%) adolescents.
The prevalence of TMD pain for each predictor variable is depicted in Table 1.

Single regression analyses revealed that most of the addressed predictor factors were associated with
TMD pain, except for ethnicity, menarche and sadness. The multiple regression model identified the following
factors being associated with TMD pain: sleep bruxism, awake bruxism, other parafunctional habits, and bodily
pain elsewhere. The odds ratios (OR) were 1.8 (95% Cl= 1.34-2.34), 2.1 (95% CIl= 1.56-2.83), 2.2 (95% CI=1.17-
4.08), and 5.0 (95% Cl= 3.48-7.28), respectively (Table 2). No associations were found between TMD pain and
gender and the addressed psychosocial aspects in the multiple regression model. There were no signs of

multicollinearity among the predictor variables.

Discussion

This study revealed that sleep bruxism, awake bruxism, other parafunctional habits, and bodily pain
elsewhere are associated with TMD pain in young adolescents.

The present study had some limitations. Regarding the sleep bruxism diagnosis, polysomnographic (PSG)
recordings are considered the gold standard that enables a definite diagnosis (12). However, PSG is difficult to use
in large samples because of the high costs and difficulties of accessibility. Instead of PSG, the self-report of sleep
bruxism has been widely accepted in studies with largesamples(8,13). Consequently, questionnaire output should
be regarded as possible sleep bruxism (12). Despite the fact that self-reports of sleep bruxism, awake bruxism, and
other parafunctional habits have a low specificity, the test-retest reliability revealed that the employed questionnaire
could be considered reliable for use in this study. In future studies, the question about other parafunctional habits
should be rephrased because of the variety of different aspects (e.g., biting on pencils, cheeks and resting head on
the hand). Another limitation might be that the examiner who conducted all physical examinations was not
calibrated against a RDC/TMD gold standard. Attempts were made to solve this issue with proper training and re-

training - thus obtaining some sort of face validity —resulting in intra-examiner reliability that ranged from

substantial to almost perfect. Further,even though the RDC/TMD was originally developed to characterize TMD in
adult populations, the Axis | has been proven to be alsoapplicable for usage in adolescents(14).Finally, the fact that
parents completed the questionnaires might have introduced bias. A recent study reported that parents seem to
underestimate their children in the way they judge their emotions. Parents also appear to have difficulties
separating their own emotional perspective from that of their children (15). However, it was decided beforehand

that children of that age are too young to answer such questions reliably, making parental reports necessary.
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Despite these limitations, our methodology had some important strengths. The blinding of the study was

ensured, since the researcher who performed the clinical examination was unaware of the questionnaire
data.Moreover, this study clearly distinguished between sleep bruxism and awake bruxism, and analyzed them
separately as recommended in contemporary literature on this topic (12).

Considering the prevalence of TMD pain, the results of the present study revealed a relatively high rate
(viz., 25.5%) compared with an overview by Drangsholt and LeResche (1999), in which the prevalence of TMD
pain among children and adolescents ranged between 0.7% and 18.6%(16). Besides differences in methodology,
diagnostic instruments, and sample characteristics,this difference might be explained by the fact that the nine
studies that were included in their list were all performed in (mainly northern) European countries. There are
indications that the prevalence rate of TMD pain in adolescents who are raised in underdeveloped and developing
countries is higher than that of adolescents raised in developed countries. For example, two studies performed in
Brazil and Iran, both considered as developing countries, also revealed relatively high prevalence rates for TMD
pain (viz., 12.9% and 23.5%) among adolescents aged 12 to 18 years old (17,18). In the present study, differences
in socio-economic state were further expressed by the fact that only children from public schools were included. It
is known that Brazilian parents, who send their children to public schools, have in general a lower family income
and a lower educational level than parents who send their children to private schools (19).Whether or not these
aspectscontributed to the relatively high prevalence rate in the present study needsto be clarified in future studies.

Several studies have reported that the odds for the presence of TMD pain were higher in adolescents who
perform parafunctional habits than for those who don't (7,8,13). Based on studies performed on adults, it was
hypothesized that pain experienced by patients who perform such parafunctional habits may be analogous to the
mechanical overload-induced post-exercise muscle soreness, probably caused by sensitization of muscle
nociceptors by endogenous substances (20). In fact, mechanical stimuli associated with a persistentoverload may

prolong the nociceptive excitability(20). Consequently, this processcould contribute to the initiation, maintenance,

and/or progression of TMD pain. In addition, experimental models showed a dose-response gradient between
orofacial pain and bruxism (21).

Another important result that should be highlighted is the strong association between TMD pain and bodily
pain, which is also observed in comparable adolescent studies(3,9). Contemporary literature suggests that TMD
pain should not be considered as an isolated entity, but rather as part of a “continuum” or inter-related entity of a
more global pain manifestation(22) .It is known that an afferent pain source in deep structures could play an

important role in the early stages of neuroplastic changes involved in the pain sensitization process (20). Therefore,
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peripheral and/or central sensitization mechanisms may explain the association among pain conditions, such as

TMD pain and bodily pain(9).

In the present study, no statistical differences were found with respect to TMD pain between girls and boys,
and between girls with and without menarche. The first aspect is contradictory to studies that found a significant
association between TMD pain and female gender in adolescents(3,7). Perhaps the adolescents who took part in
the present study were too young to be fully affected by the effects of puberty. Puberty usually begins between 11
and 14 years, and may extend beyond the older adolescence years(5). However, the average age of the present
sample (12.7 years old) was not distant to that of puberty onset. Likewise, the relatively young age of the present
sample might explain why psychosocial factors were not associated with TMD pain in the multiple regression
model. There are indications that the association between psychosocial factors andTMD pain is stronger in older
adolescents (~16-19 years)than in younger ones (~12-15 years old)(13).

In summary, the present study showed that sleep bruxism, awake bruxism, other parafunctional habits, and
bodily pain elsewhere are the strongest factors associated with TMD pain in young adolescents. The proposed
important role of psychosocial factors was not replicated, presumably due to the relatively young age of sample.
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Table 1. Descriptive statistics of the predictor variables stratified by the presence of TMD pain.
All variables are presented as absolute number (n) and percentages (%).

Predictor Variables Outcome Variable
No TMD Painful TMD
n (%) n (%)
Gender Boys 386 (77.4) 113 (22.6)
Girls 428 (71.9) 167 (28.1)
Ethnicity Caucasian 547 (74.4) 188 (25.6)
Others 263 (74.1) 92 (25.9)
Menarche* No 91 (76.5) 28 (23.5)
Yes 337 (70.8) 139 (29.2)
Sleep Bruxism No 527 (79.7) 134 (20.3)
Yes 287 (66.3) 146 (33.7)
Awake Bruxism No 592 (81.1) 138 (18.9)
Yes 222 (61.0) 142 (39.0)
Other Parafunctional Habits No 109 (89.3) 13 (10.7)
Yes 705 (72.5) 267 (27.5)
Bodily Pain Elsewhere No 413 (91.2) 40 (8.8)
Yes 401 (62.6) 240 (37.4)
Parents Living Together No 506 (76.7) 154 (23.3)
Yes 290 (71.3) 117 (28.7)
Anxiety No 204 (81.6) 46 (18.4)
Yes 598 (72.5) 227 (27.5)
Sadness No 661 (75.1) 219 (24.9)
Yes 144 (72.7) 54 (27.3)
Nervousness No 493 (78.5) 135 (21.5)
Yes 315 (69.1) 141 (30.9)
Difficulty with Concentration/Attention  No 575 (76.6) 176 (23.4)
Yes 225 (68.8) 102 (31.2)

*Only among female group



Table 2. Single and multiple logistic regression models for prediction of TMD pain.For each factor included in the
single regression, the number of cases (n) included in the analysis is shown. Associations are expressed as Odds Ratio
(OR),

and 95% confidence interval (Cl). For each removed predictor variable, the p-to-exit is reported.

Predictor Variables Single regression Multiple regression
n p OR 95% ClI p -to-exit pvalue OR 95% ClI
value

Gender Boys 499

Girls 595 0.041 1.3 1.01-1.76  0.219
Ethnicity Caucasian 735

Others 355 0915 1.0 0.76-1.36
Menarche* No 119

Yes 476 0240 1.0 0.47-1.90
Sleep Bruxism No 661

Yes 433 0.000 2.0 1.52-2.63 - 0.000 1.8 1.34-2.43
Awake Bruxism No 730

Yes 364 0.000 2.7 2.07-3.63 - 0.001 2.1 1.56-2.83
Other Parafunctional No 122
Habits

Yes 972 0.000 3.2 1.76-5.74 - 0.014 2.2 1.17-4.08
Bodily Pain Elsewhere No 453

Yes 641 0.000 6.2 4.30-8.87 - 0.000 5.0 3.48-7.29
Parents Live Together No 407

Yes 660 0.048 1.3 1.01-1.78 0.109
Anxiety No 250

Yes 825 0.004 1.7 1.18-2.40 0.121
Sadness No 880

Yes 198 0.491 1.0 0.80-1.60
Nervousness No 628

Yes 456 0.000 1.6 1.11-1.98 0.327
Difficulty with No 751

Concentration/Attention
Yes 327 0.007 1.5 1.11-1.98 0.211

*Only among female group
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3.2 CAPITULO 2

O artigo apresentado a seguir teve como principal objetivo investigar os possiveis fatores de risco
associados ao bruxismo do sono, considerando que a presenca de DTM dolorosa poderia atuar como uma
variavel geradora de confusdo na associacdo entre fatores psicossociais € bruxismo do sono.

Os dados estudados foram aqueles obtidos na mesma amostra de adolescentes descrita
anteriormente.

Foram considerados como potenciais fatores de risco para o bruxismo do sono variaveis
sociodemograficas (género e etnia), historia de antecedente familiar positivo para bruxismo do sono e
aspectos psicossociais. O diagnodstico de possivel bruxismo do sono foi realizado pelo relato do
adolescente (questdo 15 do Apéndice D), bem como as varidveis sociodemograficas (apéndice 4). Os
fatores psicossociais (questdes 2, 5, 6, 7 ¢ 8 do Apéndice C) e histéria de antecedente familiar positivo
para bruxismo do sono (questdao 10 do Apéndice C) foi obtido por meio do relato dos pais ou responsavel.

A andlise da terceira varidvel, para avaliar o possivel efeito gerador de confusio da DTM
dolorosa, preconizada por Baron e Kenny, em 1986 (Baron, Kenny7, 1986), permitiu uma descri¢ao mais
precisa da relagdo entre bruxismo do sono e os fatores psicossociais.

O artigo apresentado a seguir encontra-se em revisdo no periddico Journal of Oral & Facial Pain

and Headache (Anexo E)
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Abstract

Aims: To investigate possible predictor factors associated with sleep bruxism, and to test the hypothesis that TMD
pain could act as a confounder variable in the association between psychosocial factorsand sleep bruxism.
Methods:The sample consisted of 1,094 adolescents, aged 12-14 years old. Possible sleep bruxism was
diagnosed by self-report. The presence of TMD pain was assessed using the RDC/TMD, Axis |. Single and multiple
logistic regression models were used to identify associations between the predictor variables gender, sleep
bruxism family history, and psychosocial factors (viz., parents living together, anxiety, sadness, and difficulty with
concentration/attention) and sleep bruxism. A general third variable model was applied to test whether TMD pain
confounds the association between psychosocial factors and sleep bruxism. In the total sample, the prevalence of
sleep bruxism was 26.7%.

Results:Logistic regression analyses showed that sleep bruxism was associated with female gender (OR= 1.8;
95% Cl= 1.34-2.37), positive sleep bruxism family history (OR= 2.5; 95% CIl= 1.83-3.32), and anxiety (OR= 1.6;
95% Cl= 1.08-2.22). The analyses revealed a confounding effect of TMD pain in the association between sleep
bruxism and anxiety, because a previously significant association became non-significant after testing for a
confounding effect of TMD pain(OR= 1.4 95% CI= 1.00-2.05).

Conclusion:The present study is the first to investigate the confounding effect of TMD pain in the relationship
between sleep bruxism and psychosocial factors. Future studies need to take a possible confounding effect of TMD

pain on the association between sleep bruxism and psychosocial factors into account.

Keywords: sleep bruxism; psychosocial factors; TMD pain; confounder; anxiety
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Background

For decades, sleep bruxism etiology has been a complex and controversial issue of study. Inasmuch
occlusal discrepancies and craniofacial characteristicsplay only a minor role(1,2), other factors likedisturbances in
central dopaminergic system (3,4), sleep related arousal(5), positive familiar history(6), and psychosocial factors(7—
9)have beenimplicated in its etiology. Therefore, the most plausible hypothesis to explain the etiology of sleep
bruxism seems to be a multifactorial model.

In the last years, several studies have focused on the association between psychosocial factors and sleep
bruxism (8,10,11).Although these studies reported controversial findings, accumulated evidence suggests that
psychosocial factors could be implicated in the etiology of sleep bruxism. Despite efforts to understand the role of
psychosocial factors, until the present moment, only bivariate relationships - between an independent variable
(e.g., stress, anxiety, depression) and the dependent variable (sleep bruxism) - have been documented. However,
bivariate relationships run the risk that the possibility of overestimating the results is substantial. Interestingly, one
of the aforementioned studies, in which participation was restricted to healthy participants only (the presence of
temporomandibular disorders (TMD) pain was an exclusion criterion), did not find an association between sleep
bruxism and psychosocial factors (10). It might therefore be possible that the presence of TMD pain has influence
on the association between sleep bruxism and psychosocial factors (10). In that case, TMD pain is called a
confounder. A confounder is a variable related to two factors of interest that falsely obscures or accentuates the
relationship between them (12). This would implicate that the relationship between sleep bruxism and psychosocial
factors is different for patients with TMD pain than for those without. Until now, the possible confounding effect of
TMD pain on the association between sleep bruxism and psychosocial factors has not been investigated.

Conceptually, a third variable model seeks to specify how or why an association occurs between an
independent variable and a dependent variable via the inclusion of a third explanatory variable, the confounder
variable. A third variable model assumes that the confounder variable is an extraneous variable that correlates with
both the dependent variable and the independent variable (Figure 1)(13). The third variable analysis allows a more
precise description of the relationship between the variables. Thus, if researchers fail to consider the possibility of a
confounding effect in their statistics, inconclusive explanations for the outcome may occur (13). Therefore, the aims
of this study were to investigate possible predictor factors associated with sleep bruxism, and to test the hypothesis
that TMD pain could act as a confounder variable in the association between psychosocial factors and sleep

bruxism.
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Material and Methods

Study population

This cross-sectional study was performed on a large group of adolescents living in the city of Araraquara, Sao
Paulo, Brazil. The adolescents were 12 to 14 years old, and followed classes on 24 public schools between June
2011 and May 2012. A total of 3,117 adolescents were invited to participate in the study. At each school, classes
that contained a high number of adolescents in the age range of 12to14 years were selected. In the selected
classrooms, an investigator gave a letter to the adolescents that should be taken home to their parents or legal
representative. This letter was composed of three parts: 1. a general presentation of the research aims; 2. a brief
questionnaire to the parents about the adolescent’s psychosocial aspects (see details below); and 3. terms of free
and informed consent, authorizing the adolescent's participation in the study. Items 2 and 3 needed to be filled out
and returned to the investigator before the structured oral history interview and physical examination of
adolescent(see details below) were performed. Informed consent by the children®s parents or legal representative
was obtained prior to the beginning of the study. The Ethics Committee of Araraquara School of Dentistry —
UNESP, and the Municipal and State Educations Departments approvedthe performance of the study (Process
number: CAAE 02182312.5.0000.5416)
Data Collection Procedure

A standardized diagnostic protocol was applied to all individuals, and consisted of 1. a questionnaire for the

parents or legal representative, 2. a structured oral history of the adolescent, and 3. a physical examination.

1. Questionnaire for the parents or legal representative

Four questionsaddressed the adolescent's psychosocial state:

1. “Do the parents of the adolescent live together?”

2. “Have you noticed that your son/daughter is frequently anxious?”

3. “Have you noticed that your son/daughter is frequently sad?”

4. “Has your son‘s/daughter‘s teacher ever mentioned whether he/she presents any difficulty with

concentration/attention during the classes?”

For each question, the parents or legal representative could choose between “no” or “yes”.
In addition, sleep bruxism family history was addressed using the question “Have you been told, or did you
notice that you grind your teeth or clench your jaws while sleeping at night?” (Brazilian-Portuguese RDC/TMD

version)(14). For this question, the biological parentswere asked to choose between “no” or “yes”.
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2. Structured oral history of the adolescent

The following demographical data were collected:gender, age and ethnicity, which was established according to
the Brazilian Institute of Geography and Statistics, containing the items caucasian, black, mullato, asian, and indian
(15). Subsequently, ethnicity was dichotomized into two groups: caucasian and others (black, mullato, asian, and
indian).

Possible sleep bruxismwas evaluated using the question: “Have you been told, or did you notice that you grind your
teeth or clench your jaw while sleeping at night?” (Brazilian-Portuguese RDC/TMD version)(14). Participants could
choose between “no” and “yes”. The adolescent was diagnosed with possible sleep bruxism when he/she
responded “yes” (16).All adolescents were interviewed by a single investigator who was blind to the questionnaire

data of the parents.

3. Physical examination of the adolescent

TheBrazilian-Portuguese version of the RDC/TMD(14), Axis |, was used for TMD-pain diagnoses. TMD pain
was established when Group | and/or Group lll diagnoses, i.e., myofascial pain with or without limited mouth
opening, TMJ arthralgia, and/or TMD osteoarthritiswere obtained.

Exclusion Criteria
The following exclusion criteria were applied: 1. individuals referring tooth pain or acute facial pain after recent

injury; 2. individuals using medical substances for pain relief or substances that can act on the central nervous
system; 3.individuals undergoing current orthodontic or TMD treatment; and 4. individuals with neuropsychomotor
disabilities(e.g.,epilepsy, attention deficit/hyperactivity disorders).
Statistical methods and data analysis

The adolescent’s report of sleep bruxism was considered the outcome variable. Gender, ethnicity, sleep
bruxism family history, and fourpsychosocial factors (viz., parents living together, anxiety, sadness, and difficulty
with concentration/attention) were considered predictor variables. To study the association between sleep bruxism
and each predictor variable, single logistic regression model analyses were performed. The variables that showeda
p value < 0.10 were included in the multiple logistic regressionmodel to estimate a predictive model of the likelihood
to report sleep bruxism.In the multiple logistic regression model, the predictor variables with the weakest
association to sleep bruxism were removed. This was repeated in a backward stepwise manner until all variables
that retained in the model showed a p value <0.05.For each removed predictor variable, the p-to-exit is reported.
The data were checked for multicollinearity, using a tolerancevalue <0.10 and a variance inflation factor >10.

To test whether TMD pain confounded the association between either of the psychosocial factors and

sleep bruxism, a third variable model was performed following the guidelines of Baron and Kenny (1986) (17); see
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Figure 1. Originally, this model was constructed to assess moderator-mediator distinction (17). However, since

mediation and confounding are identical statistically, the same statistical methods can be employed (13). The
approached method involves three criteria to test whether a variable may be labeled as a confounder. In the first
regression analysis (path a), it was tested whether the addressed independent variable was associated with the
dependent variable. Second, path b was performed to determine if the independent variable was significantly
associated with the confounder variable. Third, the dependent variable was regressed on the multiple regression
third variable model, whilst controlling for the predictor variables to test path c. To confirm the third variable
hypothesis, it was examined if the third variable logistic regression model fulfilled three main criteria: 1) the
predictor variable is significantly associated with the confounder variable; 2) the confounder variable is significantly
associated with the dependent variable (viz., sleep bruxism); and 3) after statistically controlling for paths a and b, a
previously significant association between the independent variable and dependent variable becomes no longer
significant or is reduced (path a), thus showing a confounding effect. In this study, the third variable model was
performed on the association between sleep bruxism and the statistically significant psychosocial factors. All

analyses were performed with the SPSS software package, version 21.0 for Mac.

Results

A total of 1,307 adolescents returned the written consent form, and were present on the day on which the
structured oral history interview and physical examination took place. One hundred and seventy eight adolescents
were excluded because they were undergoing current orthodontic or TMD treatment, and thirty five were using
medical substances that could act on the central nervous system (e.g. amitriptyline, fluoxetine, ritalin). Thus, the
data were assessed for 1,094 adolescents (54.4% girls, mean age 12.7+0.7 years). The sleep bruxism self-report
was positive for 292 (26.7%) adolescents. The prevalence of sleep bruxism self-report stratified for each predictor
variable is depicted in Table 1.

The single logistic regression analyses showed that sleep bruxism self-report was significantly related with
most of the addressed predictor variables, except for ethnicity, parents living together, and difficulty with
concentration/attention. The multiple logistic regression model revealed that the factors associated with sleep
bruxism self-report were: female gender [OR=1.8 (95% ClI= 1.34-2.37)], positive family bruxism history [OR=2.5
(95% ClI= 1.83-3.32)], and anxiety [OR=1.6 (95% CIl= 1.08-2.22)]; sadness was no longer associated with sleep

bruxism (Table 2). There were no signs of multicollinearity among the predictor variables.

The possible confounding effect of TMD pain on the association between sleep bruxism and several
psychosocial factors was tested, starting with anxiety, the strongest predictor.In the fist step, anxiety was

significantly associated with TMD pain [OR= 1.8 (95% ClIl= 1.22-2.52)]. Second, TMD pain was significantly
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associated with sleep bruxism [OR= 2.6 (95% Cl= 1.95-3.58)]. Ultimately, a previously significant association

between anxiety and sleep bruxism [OR=1.6 (95% Cl= 1.08-2.22)] (Table 2) became non-significant after
statistically controlling for paths b and ¢ [OR= 1.4 (95% Cl= 1.00-2.05)] (Figure 2). It appeared that the confounding
hypothesis of TMD pain for anxiety could be confirmed. For parents living together and difficulty with
concentration/attention, there were no statistically association with sleep bruxism. For sadness, there was no
significant association between with TMD pain [OR= 1.1 (95% CIl= 0.79-1.59)].These factors did not fulfill the

criteria the third variable logistic regression model for confounders.

Discussion

In line with the multifactorial etiology model, this study explored several multi-dimensional factors
associated with sleep bruxism, viz., biological, family bruxism history, and psychosocial aspects. The results
revealed that female gender, positive family history, and anxiety are associated with sleep bruxism in young
adolescents. Moreover, the third variable analyses indicated that the presence of TMD pain confounds the
observed association between anxiety and sleep bruxism.

There are some methodological issues that should be considered when interpreting the results of
this study. Regarding the sleep bruxism diagnosis, polysomnographic (PSG) recordings are considered the gold
standard that enables a definite diagnosis (16). However, PSG is difficult to use in large samples because of the
high costs and difficulties of accessibility. Instead of PSG, the self-report of sleep bruxism has been widely
accepted in studies with largesamples(18). Consequently, questionnaire output should be regarded as possible
sleep bruxism (16). Despite the fact that self-report of sleep bruxism has a low specificity, the test-retest reliability
revealed that the employed question could be considered reliable for use in this study. Another limitation might be
the fact that parents or legal representatives completed the questionnaires. Since parents or legal representatives
can have difficulties separating their own emotional perspective from that of their children (19),it might be possible
that some source of bias was introduced. Finally, the present study has a cross-sectional design, which does not
allow to establish a cause-and-effect relationship among the investigated factors and sleep bruxism. Finally, the
design of the study also does not allow testing for mediation effect. Unlike the mediational hypothesis, confounding
does not necessarily imply a causal relationship among the variables (13).

Despite these limitations, our methodology had some important strengths. For instance, the
blinding of the study was ensured, since the researcher who asked adolescents about the sleep bruxism was
unaware of the psychosocial questionnaire data. Investigating possible confounding effects of variables on
associations is of great importance in providing explanations for the outcomes. The third variable model analyses

with TMD pain as confounder provides an undistorted estimate of the relationship between sleep bruxism and
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psychosocial factors (13). Future studies might control for the confounding effect of TMD pain on the association

between anxiety and sleep bruxism to avoid bias in the results. This can be achieved by restriction to
homogenousstudy groups (individuals with or without TMD pain only). However, a disadvantage of restriction is
that it may be difficult to generalize the results of the study to the wider population. Another possibility is to
statistically control for the confounding effect of TMD pain(20).To the best of our knowledge, no previous studies
have yet examined TMD pain as a mediator in the relationship between psychosocial factors and sleep bruxism .

Considering the prevalence of self-reported sleep bruxism in adolescents, a high variability has been
reported in current literature with prevalence rates ranging from 2.5% to 35.3% (18,21,22). Interestingly, the
prevalence rate of sleep bruxism in the present study (i.e., 26.7%) could be considered high when compared with
studies performed in Europe (14.8%) (23), Canada (15.0%) (24), and Turkey (2.5%) (22). It has been suggested
that this high prevalence could be a result of a different way of interpreting this question about sleep bruxism by
Brazilian adolescents and their parents (25).

This study showed that sleep bruxism prevalence was higher for girls than boys. Due to inconclusive
results of studies performed in pediatric and adolescent populations, the role of gender in the etiology of sleep
bruxism is still unclear. Several studies revealed a possible predisposition of girls (18)and women (26), although in
other studies with adolescents (27) or adults (28) this female preponderance was not found.

An important finding of this study was the strong association between a positive sleep bruxism family
history and sleep bruxism. This is in line with studies revealing that children of parents who report sleep bruxism
are more likely to be affected than those of individuals who do not report this condition (6). Likewise, the report of
sleep bruxism in childhood showed to be related to the report in adulthood (29). Thus, these results suggest that
hereditary factors play a role in the genesis of sleep bruxism. Furthermore, recent exploratory study showed a

possible genetic contribution to the etiology of sleep bruxism. However, this study do not allow yet a detailed

analysis of the inheritance pattern (30). More studies are needed to elucidate this possible genetic mechanism in
sleep bruxism etiology (31).

Despite the studies that have been performed, there is no consensus on the possible association between
sleep bruxism and psychosocial factors. Regarding anxiety, several studies have reported a significant association
with sleep bruxism(7-9,32). However, care is needed when interpreting these findings.

The results of this study revealed that TMD pain could be considered a confounder in the relationship
between sleep bruxism and anxiety, which indicates that TMD pain is able to explain this relationship. This may
occur due to the positive association between anxiety and TMD pain, and to the presumed high prevalence of TMD

pain in sleep bruxism patients (33). This is supported by the observation that in some studies, in which TMD-pain



patients were excluded, no associations were found between sleep bruxism and psychosocial factors (10,11).
According to previous findings and the present results, it can be concluded that the relationship between
psychosocial factors and sleep bruxism is stronger in individuals with TMD pain compared to those without TMD
pain.If the presence of TMD pain is not taken into account in studies investigating the bruxism-psychological factors
relationship, the roles of factors like anxiety might be overestimated.

Besides the fact that a positive sleep bruxismfamily history and female gender seem to be important
predictors to sleep bruxism in adolescents, the relationship between anxiety and sleep bruxism can be confounded

by TMD pain. Therefore, future studies on this topic should take the presence of TMD pain into account.
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Tables

Table 1. Descriptive statistics of the predictor variables stratified by presence of sleep
bruxism. All variables are presented as absolute (n) and percent (%) number.

PredictorVariables Sleepbruxism self report
Absence Presence
n(%) n(%)
Gender Boys 392 (78.6) 107 (21.4)
Girls 410 (68.9) 185 (31.1)
Ethnicity = Caucasian 530 (72.4) 202 (27.6)
Others 271 (75.1) 90 (24.9)
Positive familiar history No 561 (78.4) 155 (21.6)
Yes 156 (59.8) 105 (40.2)
Parents Living Together No 295 (72.5) 112 (27.5)
Yes 488 (73.9) 172 (26.1)
Anxiety No 203 (81.2) 47 (18.8)
Yes 585 (70.9) 240 (29.1)
Sadness No 657 (74.7) 223 (25.3)
Yes 134 (67.7) 64 (32.3)
Nervousness No 479 (76.3) 149 (23.7)
Yes 315 (69.1) 141 (30.9)
DifficultywithConcentration/Attention No 541 (72.0) 210 (28.0)

Yes 247 (75.5) 80 (24.5)
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Table 2. Single and multiple logistic regression models for prediction of sleep bruxism. For each factor
included in the single regression, the number of cases (n) included in the analysis is shown.

PredictorVariables

Single regression

Multipleregression

n p OR 95% p-to- pvalue OR 95%CI
value Cl exit
Gender Boys 499 1.0 1.0
Girls 595 0.000 1.7 1.28- - 0.000 1.8  1.33-
2.29 2.42
Ethnicity Caucasian 732 1.0
Others 361 0.243 0.8 0.61-
1.13
Positive familiar history* No 716 1.0 1.0
Yes 261 0.000 24 1.80- 0.000 24 1.76-
3.30 3.29
Parents Live Together No 407 1.0
Yes 660 0.656 1.0 0.80-
1.44
Anxiety No 250 1.0 1.0
Yes 825 0.002 18 1.22- - 0.022 1.7  1.07-
2.57 2.28
Sadness No 880 1.0
Yes 198 0.090 14 0.95- 0.791
1.94
Nervousness No 628 1.0
Yes 456 0.031 14 1.03- 0.182
1.82
DifficultywithConcentration/Attention No 751 1.0
Yes 327 0.157 08 0.58-

1.09




Figure Legends

Figure 1: Conceptual model of a confounding effect

Figure 2: The third variable modelfor anxiety, considering sleep bruxism as
dependent variable and TMD pain as confounder variable.
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4 DISCUSSAO

Os resultados apresentados nos capitulos anteriores sugerem que o bruxismo do sono,
apertamento diurno, outros habitos parafuncionais, e dores em outras partes do corpo sao
fatores associados a DTM dolorosa em adolescentes. Além disso, o bruxismo do sono parece
estar associado ao género feminino, historia de antecedente familiar positivo para o bruxismo
do sono e ansiedade. Entretanto, a anélise da DTM como varidvel geradora de confusao na
associacao entre bruxismo do sono e fatores psicossociais indicou que a presenca da DTM
torna nao significativa a associagdo ansiedade-bruxismo.
4.1 LimitacOes

A metodologia descrita nos capitulos anteriores apresenta algumas limitacdes que
precisam ser consideradas na discussao dos resultados.

Quanto ao diagndstico do bruxismo do sono, o registro polissonografico ¢ considerado
o padrdo ouro, pois permite o diagnostico definitivo do mesmo (Lobbezoo et al.**, 2013).
Entretanto, o registro polissonografico em grandes amostras ¢ limitado, devido ao seu alto
custo e dificuldade de acesso. Como alternativa, o auto relato de bruxismo do sono tem sido
amplamente aceito em estudos com grandes amostras (Casanova-Rosado et al.'’, 2006; van
Selms et al.>®, 2013). O diagnostico obtido pelo auto relato pode ser considerado como
“possivel bruxismo do sono” (Lobbezoo et al.>*, 2013). Também ¢é necessario considerar que
o auto relato de apertamento diurno e dos outro hdbitos parafuncionais tem uma baixa
especificidade. Entretanto, o estudo piloto revelou, pelo coeficiente de correlagdo intraclasse,
que o questionario empregado pode ser considerado confidvel para o uso neste estudo. Além
disso, em estudos futuros, a questdo sobre habitos parafuncionais deve ser reestruturada
porque ha uma variedade de habitos com diferentes aspectos em uma mesma pergunta, como

por exemplo: roer unhas, apoiar o queixo com as maos e mastigar chiclete com frequéncia.
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O fato dos pais ou responsavel legal responder os questionarios sobre os aspectos
psicossociais também pode representar uma limitacdo. Desde que eles podem apresentar
alguma dificuldade em separar suas proprias perspectivas emocionais da de seus filhos
(Lagattuta et al.”®, 2012), talvez seja possivel que alguma fonte de viés tenha sido introduzida.
Entretanto, considerou-se que adolescentes dessa idade sao ainda imaturos para responder tais
questdes confiavelmente, sendo necessario o relato dos pais ou responsavel legal.

O examinador que conduziu todos os protocolos de exames fisicos do eixo I, do
RDC/TMD, nao estava calibrado com o examinador padrao ouro do RDC/TMD. Tentativas
foram feitas para resolver este problema com a aplicagdo do teste - reteste, resultando assim,
em uma confiabilidade intra-examinador que variou de substancial a quase perfeita.

Finalmente, o estudo ¢ de desenho transversal, o que nao permite estabelecer uma
relagdo de causa e efeito, mas somente associagdes entre as varidveis dependentes e
independentes.

4.2 Pontos Positivos

Apesar das limitagdes, os trabalhos aqui discutidos apresentam importantes pontos
positivos.

Primeiramente, o cegamento do estudo foi assegurado, desde que o examinador que
realizou o exame fisico do RDC/TMD nao tinha acesso as respostas dos questionarios
aplicados aos adolescentes e aos seus pais ou responsavel legal. Da mesma forma, o
examinador que aplicou o questiondrio aos adolescentes ndo conhecia as respostas do
questionario aplicado aos pais ou responsavel legal.

Em segundo lugar, no capitulo 1, hd uma clara distingdo entre bruxismo do sono e
apertamento diurno, com consequente analise separada, assim como recomenda a literatura

contemporénea (Lobbezoo et al.**, 2013).
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Finalmente, pode-se citar a investigagdo da DTM dolorosa como varidvel geradora de
confusdo na associacdo entre bruxismo do sono e fatores psicossociais, no capitulo 2. A
analise da terceira variavel ¢ de grande importancia para fornecer explicagdes mais detalhadas
para os resultados. Estudos prévios ainda ndo haviam investigado o papel da DTM dolorosa
como mediadora na relagdo do bruxismo do sono com os fatores psicossociais.

4.3 Epidemiologia
4.3.1Disfunc¢ao Temporomandibular dolorosa

Considerando a prevaléncia da DTM dolorosa, os resultados apresentados no capitulo
1 revelaram uma alta prevaléncia de 25,5%, quando comparada com estudos realizados em
paises europeus. Nesses paises, a prevaléncia de DTM dolorosa entre criangas e adolescentes
variou de 0,7% até 18,6% (Drangsholt, LeReschel6, 1999). Apesar das diferencas
metodoldgicas, dos instrumentos de diagndstico e das caracteristicas da amostra, ha indicios
de que a prevaléncia de DTM dolorosa em adolescentes que sdao criados em paises
subdesenvolvidos ou em desenvolvimentos ¢ maior quando comparada a prevaléncia daqueles
adolescentes criados em paises desenvolvidos. Dois estudos, realizados no Brasil e no Ira,
ambos considerados paises em desenvolvimento, também mostraram altas prevaléncias para
DTM dolorosa (12,9% e 23,5%) entre adolescentes de 12 até 18 anos de idade (Bonjardim et
al.9, 2005; Ebrahimi et al.lg, 2011). Em geral, pais brasileiros que matriculam seus filhos em
escolhas publicas tem menor renda familiar e um menor nivel educacional quando comparado
aos pais que matriculam seus filhos em escolas particulares (Cavalcanti et al.'>, 2010). O
papel desses fatores e sua contribuicdo para a alta prevaléncia de DTM dolorosa ainda
precisam ser esclarecidos em futuros estudos.

4.3.2 Bruxismo do Sono
Na literatura atual, a prevaléncia de bruxismo do sono em adolescentes apresenta uma

alta variabilidade, de 2,5% até 35,3% (Kilincaslan et al.26, 2014; Serra-Negra et al.54, 2010;
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van Selms et al.’®, 2013). A prevaléncia de bruxismo do sono de 26,7%, apresentada no
capitulo 2, pode ser considerada alta quando comparada a estudos realizados na Europa
(14,8%) (van Selms et al.”®, 2013), Canada (15,0%) (Carra et al.'’, 2011) e Turquia (2,5%)
(Kilincaslan et al.?°, 2014). A alta prevaléncia apresentada no presente estudo poderia ser
resultado de diferentes interpretagdes da questiao sobre o bruxismo do sono pelos adolescentes

brasileiros (Manfredini et al.**

, 2013), devido a diversidade cultural e ao nivel
socioecondmico. Futuros estudos sao necessarios para esclarecer essa questao.
4.4 Fatores Associados a Disfuncdo Temporomandibular Dolorosa

No capitulo 1, o modelo de regressao multivariado revelou que os fatores associados a
DTM dolorosa foram o bruxismo do sono, o apertamento diurno, outros habitos
parafuncionais e dores em outras partes do corpo. O género e os fatores psicossociais
mostraram-se associados a DTM dolorosa somente no modelo de regressdo univariado. A
seguir, sera discutido cada um dos fatores citados acima.
4.4.1 Habitos Parafuncionais

Muitos estudos tém revelado que a probabilidade de apresentar DTM dolorosa € maior
em adolescentes que apresentam hébitos parafuncionais, quando comparados aos adolescentes
que ndo apresentam tais habitos (Nilsson et al.*’, 2013; van Selms et al.’®, 2013; Winocur et
al.’®, 2006). Com base em estudos experimentais realizados em adultos, foi hipotetizado que a
dor experimentada por individuos com habitos parafuncionais poderia ser andloga a
sensibilidade muscular pds-exercicio induzida por sobrecarga mecanica, provavelmente
causada pela sensibilidade dos nociceptores musculares a substancias enddgenas
inflamatérias. Tais substancias sdo liberadas como consequéncia da ruptura da estrutura
miofibrilar que, consequentemente, pode resultar em dor (Mense*®, 1993).

Em situacdes nas quais a DTM dolorosa encontra-se ja instalada, varios mecanismos

estdo envolvidos, sendo que os principais sdo os de sensibilizacdo periférica e central
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(American Academy of Orofacial Pain’, 2013). Na periferia, a sensibilidade dos nociceptores
pode ser alterada por varias substancias apos a injuria tecidual ou inflamagdo, capazes de
modificar o potencial excitatorio dos receptores de dor, facilitando a transmissdao neuronal e
caracterizando uma sensibilizacdo periférica (Lund et al.*®, 2002). Se o processo inflamatério
e, consequentemente, a sensibilizagdo periférica forem continuos e advindos de estruturas
profundas, um processo central ¢ estabelecido. Nessas condigdes, a atividade nociceptora
torna-se capaz de aumentar a excitabilidade dos neuronios do corno dorsal e as fibras
sensitivas, motoras e/ou autondmicas podem expressar dor, estabelecendo o processo de
sensibilizacdo central (American Academy of Orofacial Pain’, 2013).

Portanto, com base nas evidéncias cientificas atuais, os habitos parafuncionais e,
principalmente, o bruxismo (bruxismo do sono e apertamento diurno), poderiam levar a

g , , . 46
sensibilidade muscular pos exercicio (Mense

, 1993) por sobrecarga mecanica que, se
constante, poderia acarretar uma sensibilizagao periférica. Essa, por sua vez, tornar-se-ia uma
fonte de dor continua e profunda que poderia levar a uma sensibilizacao central e, assim, atuar
como fator de iniciacdo e perpetuagdio da DTM dolorosa. Além disso, os estudos
experimentais também demostraram um gradiente de dose-resposta entre dor orofacial e
bruxismo, ou seja, quanto maior a intensidade e a duracdo do bruxismo, maior sobrecarga
mecénica ¢ mais dor (Svensson et al.’”>, 2008). Sendo assim, o bruxismo poderia ser
considerado um fator de risco para a iniciacdo, a progressdo € a manutencdo da DTM
dolorosa.

Entretanto, deve-se ter cautela ao comparar estudos experimentais com a atividade real
de ranger ou apertar dos dentes. As implicagcdes relacionadas devem ser constantemente

consideradas, pois o bruxismo real pode ocorrer todas as noites, por muitos dias, meses ou

anos, ao passo que os estudos experimentais lidam com a atividade muscular realizada por
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curtos periodos € em apenas um dia, estando relacionada a simulagdao da dor aguda e nao da
dor cronica.

Finalmente, na literatura atual, ¢ grande o numero de estudos transversais em
pequenas amostras e/ou com diagnostico da DTM dolorosa apenas por uso de questionarios.
Portanto, com as evidéncias atuais ainda ndo ¢ possivel estabelecer uma relacdo de
causalidade entre habitos parafuncionais ¢ DTM dolorosa em adolescentes. Nosso
conhecimento do papel dos habitos parafuncionais na etiologia da DTM em criangas e
adolescentes ainda ¢ muito limitado e muitos estudos ainda sdo necessarios para elucidar tal

associacgao.

4.4.2 Dores em Outras Partes do Corpo

No estudo apresentado no capitulo 1, a maior magnitude de associacdo encontrada foi
entre DTM dolorosa e dores em outras partes do corpo. E crescente o nimero de estudos
acerca desse assunto e evidéncias prévias revelam que individuos adultos e adolescentes com
DTM dolorosa também relatam multiplas dores em outras regides do corpo (Aaron,
Buchwaldl, 2003; Aaron et al.z, 2000; Nilsson et al.49, 2013).Tais evidéncias corroboram os
resultados encontrados no presente estudo, de que a presenca da dor em outras partes do corpo
pode ser um fator de risco para a iniciacdo da DTM dolorosa em adolescentes. Como
discutido anteriormente, fontes aferentes de dor advindas de estruturas profundas podem
desempenhar um importante papel nos estdgios iniciais das alteragdes neuroplasticas dos
componentes neurais da dor o que, por consequéncia, poderia levar a sensibilizagdo central
(Mense®®, 1993) e a uma possivel desregulagdo do sistema inibitério descendente. Como
resultado, poderia haver a ampliagdo dos campos receptivos de neurénios do corno dorsal,
permitindo a ampliagdo da dor para outros locais além da sua regido de origem (American

Academy of Orofacial Pain’, 2013).
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Finalmente, ¢ importante ressaltar que a DTM dolorosa € vista como uma condigao de
dor local ou regional (Chen et al.'*, 2012). Entretanto, a literatura contemporinea sugere que a
DTM dolorosa nao deveria ser considerada uma entidade isolada, mas sim como parte de uma
entidade continua ou inter-relacionada com uma manifestagdo global de dor (Von

Korff,Dunn’’, 2008).

4.4.3 Género

No estudo apresentado no capitulo 1, ndo foram encontradas diferengas significativas
no modelo de regressdo multivariado no que diz respeito a DTM dolorosa, entre meninos e
meninas e entre meninas com € sem menarca.

Os aspectos citados anteriormente apresentam-se contraditdrios em ralagdo a outros
estudos que encontraram uma associac¢ao significativa entre género feminino e DTM dolorosa
em adolescentes (LeResche et al.30, 2005; Winocur et al.sg, 2006). Possivelmente, os
adolescentes que fizeram parte do presente estudo eram muito jovens para serem totalmente
afetados pelos efeitos da puberdade. A puberdade, geralmente, inicia-se entre 11 e 14 anos e
pode se prolongar além da fase final da adolescéncia (Rogol et al.’*, 2002). Néo obstante, a
média de idade (12,7 anos de idade) da amostra que foi estudada no capitulo 1 ndo estava tao

distante do inicio da puberdade.

4.4.4 Fatores Psicossociais

Desde que o modelo biopsicossocial da dor foi oficialmente proposto por Merskey, em
1979 (Merskey'’, 1979), os estudos vém demonstrando o importante papel dos fatores
psicossociais na etiologia da DTM dolorosa, principalmente em adultos (Fillingim et al.',
2013). Essa mesma associacao ainda apresenta-se controversa em adolescentes. Ha indicios

de que a associacdo entre fatores psicossociais € DTM dolorosa ¢ mais forte no final da

62



adolescéncia (= 16-19 anos de idade), quando comparado ao inicio da adolescéncia (= 12-14
anos de idade) (Casanova-Rosado et al.'', 2006). Embora poucos artigos explorem essa
diferenca, tal fato poderia explicar a auséncia de associacao entre a DTM dolorosa e fatores
psicossociais entre adolescentes na presente amostra que, como citado anteriormente,

apresentava-se no inicio da adolescéncia.

4.5 Fatores Associados ao Bruxismo do Sono

No capitulo 2, foram explorados fatores em ambito multidimensional, que poderiam
estar associados ao bruxismo do sono. Entretanto, o modelo de regressdo multivariado
mostrou que somente os fatores género feminino, o antecedente de historia familiar para o
bruxismo do sono e a ansiedade estavam associados ao bruxismo do sono. Além disso, a
analise da terceira variavel indicou que a presenga de DTM dolorosa poderia sobrestimar a
associagao observada entre bruxismo do sono e ansiedade.
4.5.1 Género

O papel do género na etiologia do bruxismo do sono ainda apresenta-se obscuro,
devido a resultados inconclusivos de estudos realizados em populagdes adultas e pediatricas.
O presente estudo revelou uma maior prevaléncia de bruxismo do sono em meninas quando
comparadas aos meninos. Muitos estudos revelaram uma maior predisposicao do género
feminino ao bruxismo do sono, para adolescentes (van Selms et al.”®, 2013) e adultos
(Ahlberg et al.*, 2002), embora em outros estudos com adolescentes (Carra et al.'’, 2011) e
adultos (Lavigne, Montplaisir®, 1994) essa predisposi¢io ndo tenha sido encontrada. Estudos
futuros, preferencialmente de desenho longitudinal, sdo necessarios para esclarecer essa

questao.



4.5.2 Antecedente de Historia Familiar Positiva para Bruxismo do Sono

A maior magnitude de associagdo foi encontrada entre o bruxismo do sono e o
antecedente de historia familiar positiva para bruxismo do sono. Esse resultado corrobora
evidéncias prévias de que criangas das quais os pais relatam bruxismo do sono t€ém maior
probabilidade de também relatarem, quando comparadas a criangas cujos pais nao relatam a
mesma condicdo (Cheifetz et al.", 2005). Do mesmo modo, o relato de bruxismo do sono na
infancia parece estar associado ao mesmo relato na idade adulta (Hublin, Kaprio®, 2003).
Portanto, esses resultados sugerem que os fatores hereditarios podem contribuir para a génese
do bruxismo do sono. Além disso, em um estudo exploratdrio recente, foi demonstrada uma
possivel contribuicdo genética na etiologia do bruxismo. Entretanto, esse estudo ainda nao
permitiu uma andlise detalhada do padrdo genético de heranca (Abe et al’, 2012).

Finalmente, mais estudos sdo necessarios para elucidar o possivel mecanismo genético
envolvido na etiologia do bruxismo do sono (Lobbezoo et al.’’.2014).
4.5.3 Ansiedade

Nos tltimos anos, muitos estudos focaram suas investigagdes na possivel contribuicao
dos fatores psicossociais, especialmente a ansiedade, na etiologia do bruxismo. Diferentes
metodologias foram empregadas para esse objetivo, desde questionarios até¢ a analise da
presenca dos niveis de catecolaminas na urina ou saliva (Makino et al.**, 2009; Seraidarian et
al.>®, 2009). As evidéncias acumuladas até o presente momento, apesar de controversas,
sugerem que a ansiedade parece estar significativamente associada ao bruxismo do sono
(Ahlberg et a1.4, 2012; Kara et al.zs, 2012; Makino et al.¥*, 2009; Seraidarian et a1.53, 2009).
Entretanto, cuidados sdo necessarios ao interpretar esses resultados, pois ainda ndo se sabe se
a ansiedade poderia atuar na fisiopatologia do bruxismo do sono ou na modulagdo da sua

intensidade e frequéncia.
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4.5.4 A Disfungao Temporomandibular Dolorosa como Variavel de Confusdo na Associagao
entre Bruxismo do Sono e Ansiedade

A anélise da terceira varidvel apresentada nos resultados do capitulo 2 indica que a
DTM dolorosa poderia ser considerada uma variavel de confusdo na associagdo entre
bruxismo do sono e ansiedade. Além disso, a DTM dolorosa seria capaz de explicar essa
associagao.

A associacao entre ansiedade e bruxismo do sono, provavelmente, ocorre devido a
uma associagdo significativa entre ansiedade e DTM dolorosa, cuja prevaléncia, ja estudada, ¢
alta em individuos com bruxismo do sono. Essa hipodtese ¢ suportada pela observagao de que
estudos prévios, em que pacientes com DTM dolorosa foram excluidos da amostra, nao
encontraram associagdes significativas entre bruxismo do sono e fatores biopsicossociais
(Bayar et al.g, 2012; Manfredini et al.®? , 2011). De acordo com essas evidéncias e com o0s
resultados apresentados no capitulo 2, pode-se concluir que a associacdo entre ansiedade e
bruxismo do sono apresenta maior magnitude em individuos com DTM dolorosa quando
comparados a individuos sem tal condicdo. Se a presenca de DTM dolorosa nao for
considerada em estudos que objetivam investigar a associacdo entre fatores psicossociais €
bruxismo do sono, uma associa¢ao sobrestimada e distorcida pode ser encontrada.

Portanto, ¢ fundamental que estudos futuros evitem essa fonte de viés em seus
resultados. O controle da DTM dolorosa como variavel de confusdo pode ser realizado pela
restricdo a grupos homogéneos, ou seja, amostras compostas apenas por individuos com ou
sem DTM dolorosa. Entretanto, uma desvantagem dessa restricdo ¢ a dificuldade em
generalizar os resultados encontrados para uma populacdo mais ampla. Outra possibilidade ¢

o controle estatistico do efeito da DTM como variavel de confusdo (Franco, Passos*’, 2011)
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5 CONCLUSAO

De acordo com a proposicao, os resultados obtidos e as limitagdes dos trabalhos aqui
apresentados, pdde-se concluir que:

e O bruxismo do sono, o apertamento diurno, outros habitos parafuncionais e
dores em outras partes do corpo mostraram-se associados a DTM dolorosa no
inicio da adolescéncia.

e Os fatores associados ao bruxismo do sono foram o antecedente de historia
familiar positiva para o bruxismo do sono e o género. A DTM dolorosa atuou
como variavel de confusdo na associagdo entre bruxismo do sono e ansiedade.

Como ja mencionado, o entendimento da DTM dolorosa em criancas e adolescentes ¢
tema de debates e ainda necessita de muitos estudos para que nossos conhecimentos avancem
nessa area, esclarecendo quais sdo os fatores de risco associados com a DTM dolorosa.
Estudos longitudinais — embora sua realizacdo seja mais complexa — sdo necessarios, pois
poderiam contribuir para elucidar uma possivel relagdo de causa e efeito e determinar um
padrdo de evolugdo da dor, o que contribuiria para o estabelecimento de estratégias de
prevengao e controle da cronificagdo da DTM dolorosa.

O bruxismo do sono também ¢ tema de debate ha décadas e a sua etiologia ainda
apresenta-se muito controversa. Com relacdo a associagdo entre bruxismo do sono e fatores
psicossociais, estudos futuros deveriam considerar o papel da DTM dolorosa como variavel
de confusdo, e consequentemente, uma potencial fonte de viés.

Finalmente, ¢ importante a comunicagdo constante entre odontopediatras e
profissionais especializados em disfungcdo temporomandibular, pois grande diferencas

biologicas e psicoldgicas existem entre a populacdo adulta e pediatrica. Essa parceria
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permitiria o estudo da DTM dolorosa realmente focado nas caracteristicas e necessidades da

populagdo pediétrica.
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Anexo B - Questionario de entrevista para os pais ou responsavel legal.

1. Vocé tem dor no lado direito da sua face, lado esquerdo ou ambos os lados ?

nenhum 0
direito 1
esquerdo 2
ambos 3

2. Vocé poderia apontar as areas aonde vocé sente dor ?

Direito Esquerdo

Nenhuma 0 Nenhuma 0
Articulacédo 1 Articulacado 1
Musculos 2 Musculos 2
Ambos 3 Ambos 3

Examinador apalpa a area apontada pelo paciente, caso néo esteja claro se é dor muscular ou articular.

3. Padrao de Abertura
Reto
Desvio lateral direito (ndo corrigido)
Desvio lateral direito corrigido (“S”)
Desvio lateral esquerdo (ndo corrigido)
Desvio lateral esquerdo corrigido (“S”)
QOutro Tipo

A wWN-=20

(especifique)

4. Extensado de movimento vertical (incisivos maxilares utilizados: 11/21)
Abertura passivasemdor ___ mm

Abertura maxima passiva ____ mm

Abertura maxima ativa ____ mm

Transpasse incisal vertical _~~ mm

oo

Tabela abaixo: Para os itens “b” e “c” somente

DOR MUSCULAR DOR ARTICULAR

nenhuma direito esquerdo ambos nenhuma direito esquerdo ambos

0 1 2 3 0 1 2 3

0 1 2 3 0 1 2 3

o

Ruidos articulares (palpagao)
a. Abertura Direito Esquerdo

o

Nenhum

Estalido

Crepitagdo grosseira

Crepitagao fina
Medida do estalido na abertura mm mm

WN =0
WN -0

b. Fechamento Direito Esquerdo
Nenhum 0 0
Estalido 1 1
Crepitagao grosseira 2 2
Crepitagao fina 3 3




Medida do estalido no fechamento __

mm

mm

c. Estalido reciproco eliminado durante abertura protrusiva?

78

Direito Esquerdo
Sim 0 0
Nao 1 1
NA 8 8
7. Excursoées
a. Excurséo lateral direita . mm
b. Excursdo lateralesquerda ___ mm
c. Protrusao __ mm
Tabela abaixo: Para os itens “a” , “b” e “c”
DOR MUSCULAR DOR ARTICULAR
nenhuma direito esquerdo ambos nenhuma direito esquerdo ambos
0 1 2 3 0 1 2 3
0 1 2 3 0 1 2 3
0 1 2 3 0 1 2 3
d. Desvio delinhameédia: __ _ mm
direito esquerdo | NA
1 2 8
8. Ruidos articulares nas excursoes
Ruidos direito
nenhum estalido Crepitagdo grosseira | Crepitacéo leve
Excursao Direita 0 1 2 3
Excurséo Esquerda 0 1 2 3
Protruséo 0 1 2 3
Ruidos esquerdo
nenhum estalido Crepitacao grosseira | Crepitacado leve
Excursao Direita 0 1 3
Excursédo Esquerda 0 1 2 3
Protruséo 0 1 2 3
9. Dor muscular extra-oral com palpagao
0 = Sem dor / somente presséo; 1 = dor leve; 2 = dor moderada; 3 = dor severa
DIREITO ESQUERDO
a. Temporal (posterior) 0123 0123
b. Temporal (médio) 0123 0123
c. Temporal (anterior) 0123 0123
d. Masseter (superior - abaixo do zigoma) 0123 0123
e. Masseter (médio - lado da face) 0123 0123
f. Masseter (inferior - linha da mandibula) 0123 0123
g. Regido mandibular posterior (regido post digastrico) 0123 0123
h. Regiao submandibular (regido anterior digastrico) 0123 0123
10. Dor articular com palpagao DIREITO ESQUERDO
a. Polo lateral (por fora) 0123 0123
b. Ligamento posterior (dentro do ouvido) 0123 0123
11. Dor muscular intra-oral com palpag&o DIREITO ESQUERDO
a. Area do pterigoide lateral (atras dos molares sup) 0123 0123
b. Tendao do temporal 0123 0123
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Anexo C - Resumo dos Resultados do RDC/TMD, Eixo I.

NOME:
Idade
Sexo
EIXO | — DIAGNOSTICO:
Grupo | — Disfungbdes Musculares (marque somente uma resposta)
A. Dor miofascial (l.a)
B. Dor miofascial com limitagao de abertura (l.b)
C. Nenhum diagnéstico do Grupo |
Grupo Il — Deslocamento do disco (marque somente uma resposta para cada
articulagao).
ATM esquerda
ATM direita
A. Deslocamento com reducgao (ll.a) A. Deslocamento com redugao (ll.a)
B. Deslocamento sem redugéo, com limitagac B. Deslocamento sem redugéo, com limitagao
de abertura (Il.b) de abertura (Il.b)
C. Deslocamento sem redugao, sem C. Deslocamento sem reducao, sem limitagac
limitagdo de abertura (ll.c) de abertura (ll.c)
D. Nenhum diagnéstico do Grupo |l D. Nenhum diagndstico do Grupo |l

Grupo lll —-Outras condi¢des das articulagdes (marque somente uma resposta p/ cada
lado).

ATM direita ATM esquerda
A. Artralgia (Ill.a) A. Artralgia (Ill.a)
B. Osteoartrite (lll.b) B. Osteoartrite (lll.b)
C. Osteoartrose (lll.c) C. Osteoartrose (lll.c)
D. Nenhum diagnéstico do Grupo |l D. Nenhum diagnéstico do Grupo lll
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Anexo E - Comprovante do processo de revisdo do artigo, que consta no capitulo 2, na
Journal of Oral and Facial Pain & Headache.

DearDr Fernandes,

Thankyouverymuch for submittingtheabovearticletothe Journal of Oral & Facial Pain and
Headache. The manuscriptisbeingevaluated and wewillcontactyou as soon as a
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yourmanuscriptcanbefollowedfromtheprogressreportaccessedfromyouruseraccount.

Yourssincerely,
Barry J. Sessle
Editor-in-Chief
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Apéndice A - Carta ao pais ou responsavel legal.

Prezado responsavel,

Estamos desenvolvendo uma pesquisa pela Faculdade de Odontologia de Araraquara
(FOAr- UNESP), com a finalidade de aprimorar um instrumento de pesquisa capaz de
identificar em criancas e adolescentes uma condi¢cdo especifica chamada Disfungdo
Temporomandibular (DTM). Essa condi¢do afeta a regido da face e acomete cerca de 40% da
populagio adulta e de 2 a 5% dos adolescentes. E uma condi¢io que apesar de nio causar
nenhum risco a vida, pode comprometer as fungdes da boca. As areas afetadas sdo os
maxilares, a face e a regido proxima ao ouvido, causando sintomas como dor espontanea,
travamentos maxilares e dificuldade para mastigar.

Com o seu consentimento, seu filho(a) serd examinado gratuitamente na escola por um
cirurgido dentista pesquisador, apto para esta avaliagdo. A avaliagdo sera composta por um
questionario ¢ um exame clinico que poderaser repetido dentro do intervalo de uma semana.
Essa avaliagao nao oferece risco nenhum a saide do seu filho(a), o exame sera restrito a
regido da face e dentes. Para complementarmos a avaliagdo do seu filho(a) estamos enviando
um questiondrio que o Sr(a) devera responder com atengao e seriedade.

Para fins de melhor esclarecimento, estamos enviando-lhe um impresso com
informacdes detalhadas sobre a DTM e suas formas de controle, tanto para adultos como para
adolescentes. Caso seu filho seja diagnosticado com o problema, ressaltamos que ele serad
devidamente registrado no banco de dados da FOAr para que seja chamado para o devido
tratamento dessa condigao.

Pedimos que o Sr(a) ou responsavel legal leia e preencha cuidadosamente o termo de
consentimento a seguir, guardando uma das copias e devolvendo uma delas, pelo seu filho (a),
juntamente com o questionario. O termo deverd estar devidamente preenchido, datado e
assinado pelo responsavel legal. Ressaltamos que nao serdo realizadas avaliagdes sem que
esta documentagao seja devolvida.

Obrigada por colaborar com a nossa equipe!

Profa. DraCinara Maria Camparis.

83



Apéndice B - Termo de Consentimento Livre e Esclarecido

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Eu, ,RG ,
endereco , cidade de -
SP, responsavel pelo(a) menor , permito que o mesmo(a)

participe, por livre e espontanea vontade da pesquisa “Validagdo de um questiondrio para o
diagndstico de disfuncao temporomandibular e caracterizacdo epidemiologica em uma
amostra populacional de adolescentes”.

Pelas informacdes a mim cedidas, entendi que a pesquisa pretende melhorar um
questionario desenvolvido para a avaliagdo da DTM, alémdeidentificar adolescentes que
apresentam essa condicdo. Para isso, permito que meu filho(a) seja devidamente avaliado na
escola em que estuda, sem nenhum custo, pelo pesquisador que conduz a pesquisa. O
pesquisador examinard em meu filho a face, a cabega e o pescogo, palpando e observando
esses locais para verificar se ha dor nessas areas. Fui informado que esse exame nao oferece
nenhum risco a saude de meu filho(a).

Declaro ter pleno conhecimento dos seguintes direitos e condigdes que a ele sdo
garantidos:

1. A liberdade de ndo participar da pesquisa caso ndo queira, sem dano algum;

2. Receber resposta a respeito de qualquer divida sobre a avaliagdo realizada, assim

como sobre a DTM,;

3. A seguranca de que meus dados e de meu filho(a), assim como as informagdes

prestadas, serdo mantidos em sigilo;

4. O compromisso de que as informagdes prestadas serdo usadas exclusivamente para

finalidade de pesquisa;

5. Caso necessario, meu filho(a) serd encaminhado para o tratamento na clinica de

Dor e Disfun¢do Temporomandibular da Faculdade de Odontologia de Araraquara;

Declaro que entendi todas as informagdes lidas.

Araraquara, de de 20 .

Assinatura do Responsavel.
Telefone do pesquisador responsavel: 3301-6412 ou 3301-6406.
Telefone do Comité de Etica em Pesquisa da FOAr-UNESP: 3301-6432.
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Apéndice C - Questionario de entrevista para os pais ou responsavel legal.
QUESTIONARIO PARA ENTREVISTA DO RESPONSAVEL

Seu Nome:
Nome do adolescente:
Quem esta respondendo? pai/mae () outro responsavel ()

Telefone para contato: Recado:
Idade da mae: Idade do pai:

1. Quantas pessoas moram na casa em que o adolescente mora?

2. Os pais do adolescente:
Moram juntos () Moram separados ()

3. A renda familiar geral é de:
e menos de R$ 1.020,00 ( )
e de R$1.020,00 a 3.060,00 ( )
e de 3.060,00a7.650,00( )
e de7.6502a15.300,00 ( )
e maisde 15.300,00 ( )

4. Grau de instrugdo de quem mais contribui para o sustento da casa em que o adolescente mora:
e nunca freqiientou escola ()
e ensino fundamental ()
e ensino médio ()
e faculdade ( )

5. Vocé nota que seu filho(a) ¢ ansioso(a)?
( )sim ( )ndo

6. Vocé nota seu filho(a) triste com freqiiéncia?
( )sim ( )ndo

7. Vocé nota seu filho(a) nervoso(a) com freqiiéncia?
( )sim ( )ndo

8. A professora de seu filho(a) ja comentou que ele/ela tem dificuldade de concentragdo e/ou atengdo
durante a aula?( )sim ( )ndo

9. Vocé ja notou se seu filho range ou aperta os dentes enquanto esta dormindo?
( )sim ( )ndo

10. Vocé ja percebeu ou alguém falou que vocé range ou aperta os dentes durante o dia ou quando esta
dormindo? ( )sim ( )nao

11. Atualmente, seu filho apresenta algum problema de satide?
( )sim ( )ndo

12. Se sim, qual?

13. Seu filho toma algum remédio de uso diario?

( )sim ( )ndo Sesim, qual e para qué?
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Apéndice D - Questionario de entrevista para os adolescentes.

Nome:
Data de nascimento: / / Idade: Género: ( )m ( )f
Raga: ( )branca ( )negra ( )parda ( )amarela

1.

14.

15.

16.
17.

18.

19.

20.

Vocé ja sentiu dor no rosto em locais como o queixo, dos lados da cabeca, na frente do ouvido ou no
ouvido nas ultimas 4 semanas? ( ) sim ( ) ndo - pular para Q4

Ha quanto tempo essa dor comecgou pela primeiravez? HA____anos( ) ou ____meses ( ).

Pense em todas as dores no rosto que vocé ja sentiu nos ultimos seis meses e dé uma nota para ela,
onde Osignifica “sem dor” e 10significa a “pior dor possivel”

Vocé tem dificuldade, dor ou ambos ao abrir a boca, ao bocejar, por exemplo? ( Jsim () nao

A sua boca ja ficou “travada” ou seu queixo ja “caiu”? ( )sim ( ) nao

Vocé tem alguma dificuldade, dor ou ambos ao mastigar, falar ou movimentar a boca? ( ) sim ( ) ndo
Vocé nota algum barulho perto dos ouvidos quando abre a boca ou mastiga? ( )sim ( ) ndo
Normalmente vocé sente seu rosto cansado, duro ou tenso? ( ) sim ( ) ndo

Vocé tem dor perto dos ouvidos, dos lados da cabega ou nas bochechas? ( )sim ( ) nao

. Vocé tem dores de cabeca, pescoco ou dor nos dentes com freqiiéncia? ( )sim () nao

. Recentemente vocé sofreu alguma pancada na cabeca, pescogo ou queixo? ( )sim ( ) ndo

. Vocé observou alguma alteracdo recente na sua mordida sem ter ido ao dentista? ( )sim () nao
. Vocé ja recebeu algum tratamento para dor no rosto ou para outro problema na regido do ouvido?

( )sim ( )nao

Alguma vez sua boca ja ficou travada de uma forma que vocé ndo conseguiu abrir totalmente a boca?
( )sim ( )nao

Vocé ja percebeu ou alguém falou que vocé bate ou aperta os dentes quando esta dormindo?

( )sim ( )ndo

Durante o dia, vocé aperta seus dentes? ( )sim ( ) ndo

Vocé tem algum habito como roer as unhas, morder lapis/ caneta/ labios/ bochechas, ficar com o
queixo apoiado nas maos, mastigar chiclete com freqiiéncia? ( )sim ( ) ndo

Durante os ultimos seis meses, vocé tem tido problemas de dor de cabeca ou enxaqueca?

( )sim ( )nao

Durante os ultimos seis meses, vocé sente dor com freqliéncia em alguma outra parte do corpo?

e Pescoco/ombros ( )sim ( )nao

e Bracos/Pernas ( )sim ( )ndo

e C(Costas ( )sim ( )nao
e Tronco ( )sim ( )ndo

Se menina, ja teve a primeira menstruagdo?( )sim ( ) nao
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