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RESUMO

ALTERACOES CRANIOFACIAIS, DISTURBIOS RESPIRATORIOS DO SONO E
DESEMPENHO ESCOLAR EM CRIANCAS E ADOLESCENTES DE SANTA
MARIA, RS

AUTORA: Débora do Canto Assaf
ORIENTADORA: Mariana Marquezan

Esta tese é composta por dois artigos. O objetivo do artigo | é avaliar a associacdo entre mas
oclusdes, disturbio respiratorio do sono e baixo rendimento escolar em criangas. O artigo Il é
identificar quais mas oclusdes e alteracfes na dimensdo do palato estdo associadas ao ronco em
criangas. Este trabalho € um estudo transversal com uma amostra de 547 criangas em fase de
denticdo mista, entre 07 e 13 anos de idade, da cidade de Santa Maria -RS. Adotou-se 0
procedimento de amostragem aleatéria por conglomerado em duplo estagio. A amostra foi
avaliada e os dados foram obtidos através de questionarios, exames odontoldgicos e
fonoaudiolégicos. No artigo I, foi realizado modelagem de equagdes estruturais (MEE) para
testar os caminhos entre as medidas demograficas, socioecondmicas e de saude bucal no
desempenho escolar. O desempenho académico foi medido pela percep¢do dos pais no
desempenho académico dos filhos, problema de aprendizado e reprovacdo na escola.
Posteriormente, o modelo estrutural analisou a magnitude e a direcdo dos caminhos entre as
varidveis observadas e latente. A qualidade do ajuste do modelo foi avaliada através de
diferentes pardmetros: Root Mean Square Error of Approximation (RMSEA); Comparative Fit
Index (CFI); Tucker-Lewis Index (TLI); e o Coefficient of Determination (CD). No artigo I,
foi realizado uma analise descritiva para avaliar as caracteristicas da amostra em geral e
segundo a prevaléncia do ronco. Analise de regressao de Poisson ndo ajustada e ajustada com
variancia robusta foi realizada para avaliar a associag¢ao entre varidveis preditoras e a ocorréncia
de ronco. Uma anélise secundaria foi feita considerando a interacdo entre as medidas do palato
(profundidade e largura) com a presenca de diferentes mas oclusées (mordida aberta anterior,
sobressaliéncia acentuada e mordida cruzada posterior) para avaliar seu impacto combinado na
ocorréncia de ronco. Os resultados do artigo | foram: sexo masculino, maior idade, menor grau
de escolaridade materna, distdrbios respiratorios do sono, modo respiratorio oral ou oronasal
apresentaram associacdo direta ao baixo desempenho escolar. Criangas que ndo receberam
aleitamento materno exclusivo no peito nos primeiros 6 meses de vida apresentaram associacdo
direta ao pior desempenho, além disso, a amamentacdo ndo exclusiva impactou indiretamente
na desordem do sono via modo respiratério oral ou oronasal. No segundo, a prevaléncia de
ronco foi de 25,1%. Criancas que nao apresentavam mordida aberta anterior, mas apresentavam
palato duro estreito, apresentaram maior chance de roncar. Independentemente da largura do
palato duro, individuos com overjet acentuado apresentaram maior prevaléncia de ronco.
Criancgas com palato duro profundo e estreito associado & presenca de mordida cruzada posterior
também apresentou maior prevaléncia de ronco. Destacamos a importancia do aleitamento
materno exclusivo nos primeiros 6 meses de vida como fator importante na prevencdo de
distdrbios respiratorios do sono e problemas relacionados ao desempenho escolar, além de
avaliar a dimenséo do palato em criangas e ndo somente a presenca de mas oclusoes, visto que
uma dimensdo alterada j& pode predispor & presenca de ronco infantil.

Palavras-Chave: Desempenho Escolar. M& Oclus&o. Disturbios do Sono. Ronco. Palato Duro.



ABSTRACT

CRANIOFACIAL CHANGES, SLEEP BREATHING DISORDERS AND SCHOOL
PERFORMANCE IN CHILDREN AND ADOLESCENTS FROM SANTA MARIA, RS

AUTHOR: Débora do Canto Assaf
ADVISOR: Mariana Marquezan

This thesis consists of two articles. The objective of article | is to evaluate the association
between malocclusions, sleep-disordered breathing and poor school performance in children.
Article 1l is to identify which malocclusions and alterations in the size of the palate are
associated with snoring in children. This work is a cross-sectional study with a sample of 547
children in the mixed dentition phase, between 07 and 13 years old, from the city of Santa Maria
-RS. A two-stage cluster random sampling procedure was adopted. The sample was evaluated
and the data were obtained through questionnaires, dental and speech examinations. In Article
I, Structural Equation Modeling (SEM) was performed to test the pathways between
demographic, socioeconomic, and oral health measures in school performance. Academic
performance was measured by parents' perception of the students' academic performance,
learning problems and school failure. Subsequently, the structural model analyzed the
magnitude and direction of the paths between the observed and latent variables. The model's
goodness of fit was evaluated using different parameters: Root Mean Square Error of
Approximation (RMSEA); Comparative Fit Index (CFI); Tucker-Lewis Index (TLI); and the
Coefficient of Determination (CD). In article 11, a descriptive analysis was performed to assess
the characteristics of the sample in general and according to the prevalence of snoring.
Unadjusted and adjusted Poisson regression analysis with robust variance was performed to
assess the association between predictor variables and the occurrence of snoring. A secondary
analysis was performed considering the interaction between palate measurements (depth and
width) with the presence of different malocclusions (anterior open bite, accentuated overjet,
and posterior crosshite) to assess their combined impact on the occurrence of snoring. The
results of article 1 were: male gender, older age, lower level of maternal education, sleep-
disordered breathing, oral or oronasal breathing mode were directly associated with poor school
performance. Children who did not receive exclusive breastfeeding in the first 6 months of life
showed a direct association with worse performance, in addition, non-exclusive breastfeeding
indirectly impacted sleep disorder via oral or oronasal breathing mode. In the second, the
prevalence of snoring was 25.1%. Children who did not have an anterior open bite, but had a
narrow hard palate, were more likely to snore. Regardless of hard palate width, individuals with
severe overjet had a higher prevalence of snoring. Children with a deep and narrow hard palate
associated with the presence of posterior crossbite also had a higher prevalence of snoring. We
highlight the importance of exclusive breastfeeding in the first 6 months of life as an important
factor in the prevention of sleep-disordered breathing and problems related to school
performance, in addition to assessing the size of the palate in children and not just the presence
of malocclusions, since an altered dimension can already predispose to the presence of
childhood snoring.

Keywords: School Performance. Malocclusion. Sleep Disorders. Snoring. Palate, Hard.
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1. INTRODUCAO GERAL

O sono é um processo bioldgico, natural e essencial para o organismo; a regulacédo e
reparacao de diversos processos sistémicos se devem a ele (KIM et al., 2021).

Segundo a Classificacdo Internacional de Distdrbios do Sono (ICSD-3), da
Associacdo Americana de Disturbios do Sono (AASM, 2014), existem sete grandes
grupos para classificar os disturbios do sono: ins6nia, distlrbios respiratorios
relacionados ao sono, distarbios centrais de hipersonoléncia, disturbios sono-vigilia do
ritmo circadiano, parassonias, distirbios do movimento relacionados ao sono e outros
distarbios do sono (SATEIA, 2014).

Englobando os Disturbios Respiratérios do Sono estdo a Sindrome da Apneia
Obstrutiva do Sono (SAOS) e a Sindrome de Resisténcia das vias aéreas (nas quais o
ronco esta presente) podendo acometer adultos e criancas.

Segundo a ICSD-3, em casos de SAOS infantil, os sinais e sintomas clinicos
envolvem ronco, respiragdo dificil/obstruida, movimento toracoabdominal paradoxal,
achatamento das conchas aéreas nasais e/ou consequéncias diurnas (sonoléncia ou
hiperatividade) (SATEIA, 2014). O ronco ocorre quando, na inspiracao, o fluxo de ar faz
vibrar os tecidos da orofaringe gerando o som. O ronco é mais comum no sexo masculino
e pode ocorrer em qualquer idade (AASM, 2014). Quando severo, pode ser um sinal de
SAOS, independente da faixa etaria (AASM, 2014). Em criangas, estudos apresentam alta
prevaléncia de ronco, podendo chegar até 63% (URSCHITZ et al., 2003).

Os Distlrbios Respiratorios do Sono apresentam prevaléncia de 4 a 20% durante a
infancia (BONUK et al., 2011; LI et al., 2015) e compreendem etiologia multifatorial.
Entre os fatores de risco estdo hipertrofia adenotonsilar, hiperplasia de cornetos, cavidade
nasal pequena e estreita, atresia maxilar, mordida cruzada posterior, retrognatismo
mandibular, sobrepeso, respiracdo oral, habitos de succdo ndo-nutritivas entre outros
fatores (OPHOFF et al., 2018; ARENS et al., 2004).

Um estudo realizado na Italia (GALEOTTI, et al 2018) avaliou a prevaléncia de mas
oclusGes em 139 criangas com diagnostico de SAOS. Foram realizados exames a partir
de oximetro de pulso para obtencdo do diagnostico. As més oclusdes associadas a SAOS
foram mordida cruzada posterior, sobressaliéncia aumentada e sobremordida diminuida,
assim como em outros estudos similares (CAZZOLLA et al., 2010; CARVALHO et al.,
2014). Outros estudos observaram prevaléncia de 33,3% e 22,8% para distarbios

respiratérios do sono em criancas brasileiras e espanholas, respectivamente, nas quais



foram encontradas associacgdes significativas para mordidas cruzadas posteriores, maxila
estreita e mordidas abertas anteriores (AROUCHA et al., 2020; VAZQUEZ-CASAS et
al., 2020). Quanto aos habitos bucais deletérios, verificou-se que criangas respiradoras
bucais apresentam menor largura e maior profundidade na regido mais posterior do palato
enquanto habitos prolongados de suc¢do ndo nutritiva apresentaram palato mais estreito
e profundo na regido anterior do palato (BERWIG et al., 2011).

Entretanto, um estudo realizado em uma populacéo adulta (AL-MADANI et al,
2015), ndo encontrou evidéncias diretas quanto ao ronco estar associado as mas oclusdes,
mas sim, observou associa¢ao entre ronco e morfologia do palato em forma de “V”, ou
seja, pacientes com palato mais profundo e atrésico, aumento da circunferéncia de
pescoco, comprimento do arco superior diminuido e estreitamento na regido de primeiros
pré-molares superiores. Portanto, é interessante pensar que alteracfes na dimensao do
palato pode ser um fator preditivo mais forte para distarbios respiratorios do sono
comparado as mas oclusbes que podem ainda ndo estar instaladas ou nem chegar a
instalar-se no individuo.

Os distarbios do sono em criangas estdo fortemente relacionados com impacto
neurocognitivo em geral (BOURKE et al, 2011), falha na aprendizagem, sonoléncia
diurna, hiperatividade, agressividade e problemas relacionado ao humor como depresséo
e ansiedade (ARONEN et al, 2009; ROSEN et al, 2004) afetando a qualidade de vida dos
pacientes (TAMASAS et al, 2019).

Um estudo realizado na Turquia, que avaliou 1650 criancas, encontrou
prevaléncia de ronco em 38,9% da amostra, sendo mais prevalente no sexo masculino,
além de criancas entre 7 a 8 anos apresentaram maiores indices de ronco quando
comparadas as mais velhas (SAHIN et al, 2009). A prevaléncia de ronco tende a diminuir
com a idade devido ao aumento da area transversal da faringe com o crescimento. Os
fatores associados ao ronco encontrados neste estudo foram sintomas alérgicos,
respiracdo bucal diurna, sintomas de apneia do sono, sono agitado, sonoléncia diurna
excessiva, dores de cabeca matinais, hiperatividade e fumo passivo. O indice de massa
corporea (IMC) elevado também foi considerado como alto risco para aparecimento de
ronco na infancia (SAHIN et al, 2009).

Além do mencionado, Sahin e colaboradores (2009) encontraram associagdo
significativa e independente entre baixo desempenho escolar com hiperatividade, enurese
noturna, respiracdo oral diurna, ranger de dentes e baixa escolaridade dos pais na anélise

multivariada. Outros fatores como cefaleia e respiracdo bucal diurna, dificuldade de
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respiracdo durante o sono, apneia do sono presenciada, hiperatividade e mau desempenho
escolar também apresentaram associacdo significativa (SAHIN et al, 2009). Nesse
estudo, dezoito criancas (1,5% da amostra) apresentaram sonoléncia diurna excessiva que
incluia adormecer enquanto assistiam a televisdo ou em locais publicos, durante as aulas
na escola ou como passageiro de um carro, que foi significativamente maior em
roncadores habituais. Outros fatores de risco para sonoléncia diurna excessiva incluiram
respiracéo bucal diurna e menor duragéo do sono. Criangas com enurese noturna tiveram
aproximadamente 4 vezes mais sonoléncia diurna excessiva (SAHIN et al, 2009).

O ronco definido como ocasional, frequente ou sempre presente apresentou
prevaléncia de 63,7% em um estudo realizado em criangas alemds. Criangas que
roncavam apresentaram baixo desempenho académico em matematica, ciéncias e
ortografia (URSCHITZ et al., 2003). Criancas que roncam habitualmente tém pelo menos
0 dobro do risco de ter um desempenho ruim na escola, sendo essa associa¢do mais forte
com o aumento da frequéncia do ronco. Foi observado menor desempenho escolar no
sexo masculino (exceto na disciplina de matematica), criancas maiores de nove anos
tiveram indices de desempenho piores e baixa escolaridade materna e paterna também
estdo associados (URSCHITZ et al., 2003).

Além do impacto negativo na qualidade de vida e desempenho escolar de
portadores de distdrbios respiratérios do sono, estudos de neuroimagem em adultos
demonstram perda de células neurais e alteracdes nos niveis neuroquimicos de pacientes
com SAOS ndo tratados. As regibes de perda relatadas foram: reducdo da matéria cinzenta
no hipocampo (MORRELL et al., 2003), cerebelo, cortex frontal e parietal e giro
cingulado anterior (MACEY et al., 2002; YAOUHI et al., 2009), altera¢des na substancia
branca frontal, reducdes significativas no giro temporal médio direito e cerebelo esquerdo
(regides responsaveis pela regulacdo motora das vias aéreas superiores, bem como no
processamento cognitivo) (AHI; KAMBA et al., 2001; MORRELL et al., 2010).

No que diz respeito as alteracdes cerebrais em criangas com SAQOS, ndo foram
observados no estudo de Halbower e colaboradores (2006) sinais de danos neuronais
estruturais, mas apresentam metabolitos neurais reduzidos no hipocampo e no cortex
frontal direito, prejuizos na memoria, aprendizado e fungdes executivas.

Com base no forte impacto que os disturbios respiratérios do sono e o ronco
podem afetar o desempenho escolar e a qualidade de vida durante a infancia e fase adulta,
é importante que os fatores associados a esses disturbios, incluindo os fatores oclusais,

como mas oclusdes ja instaladas e demais alteragdes craniofaciais, como por exemplo,



11

alteracbes na normalidade de dimensdo de palato, sejam esclarecidos na literatura
cientifica. A partir da identificacdo desses fatores, o profissional da salde como
cirurgides-dentistas, fonoaudidlogos, pediatras, otorrinolaringologistas estardo aptos para
realizar o diagnostico e encaminhamentos necessarios para o tratamento multiprofissional
destes disturbios.

O objetivo do primeiro artigo intitulado “School performance, respiratory sleep
disorders and malocclusion in children: an association cross-sectional study ”, é avaliar
a associacdo entre mas oclusdes, possiveis distarbios respiratorios do sono e baixo
desempenho escolar em criancas. Nossa hipotese conceitual é de que as mas oclusdes
terdo influéncia nos disturbios respiratérios do sono infantil e consequentemente
predispondo ao pior desempenho escolar. O Segundo artigo intitulado “Snoring in
children and its association with altered dimension of palate and malocclusion: a cross-
sectional study ”, visou identificar quais mas oclusdes (mordida aberta anterior, mordida
cruzada posterior, overjet acentuado) e alteragdes na dimenséo do palato duro (largura e
profundidade) estdo associadas ao ronco em criangas. A hip6tese conceitual é que tanto
as mas oclusdes como alteracbes na dimensdo do palato estardo associadas a maior

prevaléncia de ronco.
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2. ARTIGO 1: SCHOOL PERFORMANCE, RESPIRATORY SLEEP
DISORDERS AND MALOCCLUSION IN CHILDREN: AN ASSOCIATION
CROSS-SECTIONAL STUDY. Este artigo sera submetido ao periédico Community
Dentistry and Oral Epidemiology, ISSN: 0301-5661. Fator de impacto = 2.489, Qualis

CAPES A1l. As normas para publicacdo estdo descritas no Anexo B.
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SCHOOL PERFORMANCE, RESPIRATORY SLEEP DISORDERS AND
MALOCCLUSION IN CHILDREN: AN ASSOCIATION CROSS-SECTIONAL
STUDY

ABSTRACT

Objectives: The aim of this study was to evaluate the association between malocclusion,
sleep-disordered breathing and poor school performance in children. Methods: This was
a cross-sectional study with a sample of 547 children in the mixed dentition phase,
between 07 and 13 years old, pupils at state schools in the city of Santa Maria -RS. A
two-stage cluster random sampling procedure was adopted, with nine schools being
randomly selected, according to the different administrative regions. The sample was
evaluated and the data were obtained by applying questionnaires, and performing dental
and speech examinations. Structural equation modeling (SEM) was used to test the
pathways between demographic, socioeconomic, and oral health measures on school
performance. The SEM was composed of the measurement model of latent variables and
the structural model by associations between the variables. Academic performance was
measured by three variables: parents' perception of the students' academic performance,
learning problems, and school failure. Subsequently, the structural model analyzed the
magnitude and direction of the paths between the variables observed and latent variables.
Results: Male gender, older age (11-13 years), lower level of maternal education, sleep-
disordered breathing, oral or oronasal breathing mode were directly associated with poor
school performance. Children who did not receive exclusive breastfeeding in the first 6
months of life also showed a direct association with worse performance. In addition, non-
exclusive breastfeeding indirectly impacted sleep disorder via oral or oronasal breathing
mode. Conclusion: The initial hypothesis that malocclusions would play an important
role in children's sleep quality was not proven in this study, however, we have shown the
influence of sleep-disordered breathing on school performance. Moreover, we highlight
the importance of exclusive breastfeeding in the first 6 months of life for the prevention
of sleep-disordered breathing.

Keywords: School Performance, Malocclusion, Sleep Disorders.
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INTRODUCTION

According to the International Classification of Sleep Disorders (ICSD 3), of the
American Association of Sleep Medicine (AASM)?, there are seven major groups into
which sleep disorders are classified: Insomnia, Sleep-related breathing disorders, Central
disorders of hypersomnolence, Disorders Circadian rhythm sleep-wake, Parasomnias,
Sleep-related movement disorders and other sleep disorders?.

Sleep-disordered breathing has a prevalence of 4 to 20% during childhood®#and has
a multifactorial etiology. The risk factors include adenotonsillar hypertrophy, turbinate
hyperplasia, small and narrow nasal cavity, maxillary atresia, posterior crossbite,
mandibular retrognathism, overweight, mouth breathing, non-nutritive sucking habits,
among other factors®®. Sleep disorders in children are strongly related to neurocognitive
impact in general’, learning failure, daytime sleepiness, hyperactivity, aggressiveness and
mood-related problems such as depression and anxiety®® affecting the quality of life of
patients®®,

A study conducted in Italy!! evaluated the prevalence of malocclusion in 139 children
diagnosed with Obstructive Sleep Apnea Syndrome (OSAS). Pulse oximeter tests were
performed to obtain the diagnosis. The types of malocclusion associated with OSAS were
posterior crossbite, increased overjet and decreased overbite, as in other similar
studies!?3, Other studies found a prevalence of 33.3% and 22.8% for sleep-disordered
breathing in Brazilian and Spanish children, respectively, in which significant
associations were found with posterior crossbite, narrow maxilla and anterior open bite
cases*!®, As regards deleterious oral habits, mouth-breathing children were found to
have a smaller width and greater depth in the posterior region of the palate, while in
children with prolonged non-nutritive sucking habits, the anterior region of the palate was
found to be narrower and deeper*®

Whereas a study conducted in an adult population!’ did not find any direct
evidence of snoring being associated with malocclusion; instead, an association was
observed between snoring and a “V”’-shaped palate morphology; that is, patients with a
deeper palate and atresia, increased neck circumference, decreased maxillary arch length
and narrowing in the maxillary a first premolar region. Therefore, it is interesting to think
that alterations in the dimension of the palate may be a stronger predictive factor for sleep-
disordered breathing when compared with malocclusion, which may not yet be or will

perhaps never be installed in the individual.
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A study conducted in Turkey, evaluated 1650 children, and found the prevalence
of snoring in 38.9% of the sample. It was more prevalent in males, and in children
between 7 and 8 years old who showed higher rates of snoring when compared with older
children®®. The prevalence of snoring tended to decrease with age due to the increase in
the cross-sectional area of the pharynx with growth. Allergic symptoms, nocturnal
enuresis, daytime mouth breathing, symptoms of sleep apnea, restless sleep, excessive
daytime sleepiness, morning headaches, hyperactivity, sleep bruxism, high body mass

index (BMI) and passive smoking are risk factors associated with snoring in childhood®2.

Snoring defined as being occasional, frequent or always present had a prevalence
of 63.7% in a study conducted with German children®®. Children who snored had poor
academic performance in math, science and spelling®®. Children who habitually snored
had at least twice the risk of performing poorly in school, and this association was
stronger with increasing snoring frequency. Lower school performance was observed
among males (except in the subject of Mathematics); children over nine years of age had
worse performance indices, and this was also associated with low maternal and paternal

schooling®.

In addition to the negative impact on the quality of life and school performance of
individuals with sleep-disordered breathing, neuroimaging studies in adults have
demonstrated the loss of neural cells and changes in neurochemical levels in patients with
untreated OSAS. These losses were reported in the following regions: reduction of gray
matter in the hippocampus??, cerebellum, frontal and parietal cortex and anterior cingulate
gyrus®>?2_ alterations in the frontal white matter, significant reductions in the right middle
temporal gyrus and left cerebellum (regions responsible for motor regulation of the upper

airways, as well as in cognitive processing)®24,

With regard to brain alterations in children with OSAS, no signs of structural
neuronal damage were observed in the study by Halbower et al %, but the authors found
reduced neural metabolites in the hippocampus and in the right frontal cortex,

impairments in memory, learning and executive functions.

Based on the strong impact that sleep-disordered breathing and snoring can have
on school performance and quality of life during childhood and adulthood, it is important
for factors associated with these disorders, including occlusal and craniofacial changes,

oral habits, functional alterations of the stomatognathic system to be clarified in the



17

scientific literature. Based on identification of these factors, health professionals such as
dentists, speech therapists, pediatricians, otorhinolaryngologists will be able to make the
diagnosis and necessary referrals for the multidisciplinary treatment of these disorders.

In the present study, orthodontists and a speech therapist performed
multidisciplinary evaluations in school-aged with the purpose of contemplating and
observing different aspects of the craniofacial complex. The conceptual hypothesis is that
malocclusion will influence children's sleep-disordered breathing and consequently

predispose them to worse school performance.

METHODS

Study Design

A cross-sectional study was conducted in the city of Santa Maria, Rio Grande do
Sul, Brazil, in the year 2015. Two hundred and sixty-one thousand inhabitants were
estimated, of which 30,216 (11.57%) were enrolled in elementary educational institutions
(Demographic Census of the Brazilian Institute of Geography and Statistics, 2015). The
research was submitted to and approved by the Research Ethics Committee of the Federal
University of Santa Maria under protocol No. 08105512.0000.5346. The same database
has been used in previous researches?®?®. The participants’ parents signed the Term of
Free and Informed Consent (TFIC) (APPENDIX A).

Sample

Random sampling by double stage conglomerate was adopted. Ten thousand five
hundred and sixty-nine pupils were enrolled in 26 elementary schools in the state network
in 2014. Nine of these schools were drawn according to the different administrative
regions and school size. From the lists of pupils enrolled in the nine selected schools,
1,559 children were invited to participate in the study, of which 948 consented and had
the Term of Free and Informed Consent signed by their parents or guardians (response
rate 60.8%). Of these 948 children, 547 were included in the sample. All children in the
mixed dentition stage with erupted maxillary first molars were included in the study.
Those with a history of previous or current orthodontic and/or speech therapy treatment,
perceptible signs of syndromes and/or cognitive limitations were excluded from the
sample. Sample losses were related to the following reasons: presence of deciduous or

permanent dentition, not having permanent incisors to enable measurement of overbite
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and overjet, children who missed classes on the assessment days and other missing data.
Demographic and socioeconomic variables were collected from a semi-structured
questionnaire answered by parents or guardians (APPENDIX B), which contained the
following information: general health aspects, history of current or previous orthodontic
and/or speech therapy treatment, gender (female or male), skin color (white or non-white),
maternal and paternal schooling. Age was divided into three segments: 7 to 8 years, 9 to
10 and 11 to 13 years old. Maternal and paternal schooling was collected in completed

years of study and later dichotomized into incomplete primary education (8 years).
Sleep-disordered Breathing

The questionnaire answered by parents or guardians (APPENDIX B) also
included questions related to the child's sleep, such as: snoring, drooling on the pillow,
restless sleep and open mouth while sleeping. When at least two of the four options
mentioned were checked, we considered the condition “possible sleep-disordered
breathing”. The questions were based on the validated “Sleep Disturbance Scale for
Children” (SDSC) questionnaire?®.

School Performance

School performance was evaluated through questions answered by the child's
parents or guardians and was divided into 3 groups of questions about: (1) problems with
learning to read or write, (2) school year repeated and (3) guardian's perception of the
child's school performance (APPENDIX B).

Dental Evaluation

The dental examination- using an evaluation form (APPENDIX C) - was
performed by four previously trained and calibrated dentists (intra- and inter-examiner
Kappa > 0.70), carried out at schools, in rooms provided by the school management,
under natural bright light conditions, with the child and the professional sitting face to
face. The dental evaluation included the period of dentition (primary, mixed or
permanent), periods of mixed dentition (first transitional period, intertransitional period
and second transitional period), occlusal changes: anterior open bite (present/absent),
posterior crossbite unilateral or bilateral, anterior crossbite, overjet (mm), overbite (mm),
Angle molar relationship (Classes I, 11 and 111) and early tooth loss. For measurements in

millimeters of overjet and overbite, the World Health Organization (WHO) probe
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(Millennium - Golgran, Sdo Caetano do Sul, SP, Brazil) was used. Measurements
between 0.5 and 3.5mm were considered adequate; > 4mm were considered increased.

and decreased when < Omm.

Speech Language Evaluation

A single calibrated speech therapist (Kappa > 0.70) carried out speech assessment
of the pupils using a form consisting of data extracted from the Orofacial Protocol with
Scores (AMIOFE)® and data taken from the Myofunctional Orofacial Assessment
Protocol (MBGR)3' (APPENDIX D). The following factors were observed: breathing
mode assessed by spontaneous observation of the patient, classified as nasal, buccal or
oronasal according to AMIOFE®?; tongue positioning was evaluated during rest and
during speech evaluation, classified as normal (contained in the oral cavity) or altered
(introduced to the dental arches with the following subclassifications: adaptation,
dysfunction or excessive protrusion) according to the AMIOFE protocol.®® The
participant's speech was also evaluated during automatic speech, by asking the children
to count from 1 to 20, count the days of the week, and say the letters of the alphabet. Then
they were asked to describe the pictures on a clipboard, thus the children were classified
as showing absence of speech distortion or presence of speech distortion, according to the
MBGR protocol®L.

Statistical analysis

Analyses were performed using the STATA 14 program (StataCorp. 2014. Stata
Statistical Software: Release 14.1. College Station, TX: StataCorp LP). A descriptive
analysis was performed to assess the distribution of the sample according to demographic,
socioeconomic and behavioral variables and measures of oral health.

Structural equation modeling (SEM) was used to test the pathways between
demographic, socioeconomic, and oral health measures on school performance. The SEM
was composed of the measurement model of the latent variables and the structural model
by the associations between the variables. The latent variable considered was academic
performance, measured by three variables: 1) parents’' or guardians' perception of the
pupils' academic performance; 2) learning problem; and 3) failure in school. The latent
variable construct was previously tested by confirmatory factor analysis (CFA).
Subsequently, the structural model was used to analyze the magnitude and direction of

the paths between the variables observed and latent variables.
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The model quality of fit was evaluated using different parameters: Root Mean
Square Error of Approximation (RMSEA); Comparative Fit Index (CFl); Tucker-Lewis
Index (TLI); and the Coefficient of Determination (CD). The RMSEA value <0.05, CFlI
and TLI value> 0.90 and SRMR <0.10 indicate an adequate fit of the model (Kline,
2010)*2. Modification indices (M) were used to assess the quality of fit and determination
of poor explanatory paths that were removed for the parsimonious model. The results are

presented in standardized coefficient (B) format and at a significance level of 0.05.

RESULTS

Of the total number of pupils invited to participate in the study, 948 consented and
had the Term of Free and Informed Consent signed by their parents or guardians (response
rate 60.8%). Of the children who agreed to participate, 547 were included in the sample.

Figure 1 shows the reasons for sample losses.

Potentially Eligible Participants (n=1559)

¥

Consented to Participating/ TFIC (n=948)

¥

Excluded after evaluations (n=171)

Absence of permanent maxillary 1st molar (n=42)
Deciduous dentition (n=2)
Permanent Dentition (n=73)
Early tooth loss (n=2)
History of orthodontic treatment (n=43)
History of speech therapy (n=22)
Did not wish to undergo the exams (n=6)
Signs of cognitive limitations (n=3)

Not evaluated (n=208)

Did not show up on day of dental or phono audiological
evaluations (n=163)
Transfer to another school (n=43)

4

Effectively Analyzed (n=547)

Figure 1. Flowchart - inclusion and exclusion criteria and sample losses.
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The majority of individuals were female (54.6%) and white (79.2%). The age in
the sample ranged between 7 and 13 years and the mother's schooling of the major portion
of the sample was greater than or equal to 8 years (67.3%). About 39.1% had some type
of malocclusion, 63% had normal breathing (nasal) and 26.1% had untreated caries. As
regards the variables related to school performance, most parents reported an excellent or
good school performance of their children (81.5%), not having learning problems (77.5%)
and that they had never failed any school subject (92.3%). (Table 1).

Relative to breastfeeding, 70.4% of the sample received exclusive breastfeeding
in the first 6 months of life. Thirty-three percent of the sample had prolonged non-
nutritive sucking habits such as a pacifier or a finger sucking beyond 3 years of age, and
38.7% of the sample had a possible sleep disorder reported by the guardian through the

questionnaire that included questions related to the quality of child's sleep (Table 1).

Table 1. Sample distribution according to demographic, socioeconomic, behavioral and
clinical characteristics (n = 547).

Variables N* %
Sex

Girls 299 54.6

Boys 248 454
Age

7-8 years 156 28.6

9-10 years 207 38.0

11-13 years 182 33.4
Skin color

White 433 79.2

Non-white 114 20.8
Maternal education

< 8 years of formal education 171 32.7

> 8 years of formal education 352 67.3
Self-perception of school performance

Excellent or good 437 81.5

Fair or poor 99 18.5
Learning problems

No 416 77.5

Yes 121 22.5
Failing a class

No 501 92.3

Yes 42 7.7
Breastfeeding up to 6 months

Exclusive 385 70.4

Not exclusive 182 29.6
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Non-nutritive sucking habits

No 366 67.0

Yes 180 33.0
Sleep disorder

No 266 61.3

Yes 168 38.7
Breathing mode

Normal 344 63

Oral or oronasal 202 37
Speech distortion

No 461 84.4

Yes 85 15.6
Malocclusion

Without 299 60.9

With 192 39.1
Untreated dental caries

Without 404 73.9

With 143 26.1

*Values lower than 547 are due to missing data.

Table 2 shows the initial and final structural model fits. The SEM supported the
hypothetical model (complete model) with the following values: CD = 0.13, CFl = 0.97,
TLI=0.95, RMSEA =0.01. Subsequently, some variables were removed for construction

of the parsimonious model, which also showed a good fit.

Table 2. Adjustment values of the initial and final structural model

Model Fit Initial model Final model
RMSEA (90% CI) 0.02 (0.01-0.04) 0.01 (0.01-0.02)
CFI 0.95 0.97

TLI 0.90 0.95

CD 0.13 0.19

RMSEA, Root Mean Square Error of Approximation; Cl, Confidence interval; CFl, Comparative
Fit Index; TLI, Tucker-Lewis Index; CD, coefficient of determination.

Figure 2 shows the significant direct and indirect paths of the final (parsimonious)
model. All items confirmed the latent variable of school performance (p <0.05). The
factors that had direct impact on the worst school performance were male gender ( 0.11;
p<0.05), older age (B 0.16; p<0.05) and lower maternal education (B -0.14; p< 0.05).
Furthermore, children who were not exclusively breastfed up to 6 years of age (B 0.14;
p<0.01) and who had sleep disorders (p 0.12; p<0.05) were also more likely to have worse
school performance. The altered breathing mode (oral or oronasal) had a direct impact on

the occurrence of sleep disorders ( 0.18; p<0.05) and on the occurrence of malocclusion
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(B 0.15; p<0.05). The presence of non-nutritive sucking habits (§ 0.19; p<0.05) and male
gender (B 0.09; p<0.05) also had a direct impact on malocclusion. Relative to indirect
effects, non-white skin color had an indirect impact on worse school performance via
breathing mode and sleep disorders (B 0.19; p<0.05) and via maternal education.
Moreover, non-exclusive breastfeeding (f 0.01; p<0.05) had indirect impact on sleep

disorder via oral or oronasal breathing mode.

Skin color
(no-white) N a1
Sex 0.12 . | Maternal education
Non-nutritive (boys) N - \ (<8 years)
sucking habits YA
\ @
(yes) Breathing
mode 0.14 -0.11
/ 0.23 \
0.10 0.19 0.09 018 Dental caries
/ \ | 0.15 (with)
Speech distortion Malocclusion Sleep disorder |
(yes) (with) (yes) -
| Breastfeeding
\ 011 e (no exclusive)
-0.10 \ 0.12
Age ;
(11-13 years) [T 015 ; / 0.14
School
performance
0.51 0.67 0.61
e ! g
Pailinig acclass Learning Perception of
problems performance

Figure 2. Significant associations among variables observed in the school performance
of adolescents. Direct effects are represented through solid lines and indirect effects are
indicated by dashed lines.

DISCUSSION

The present study showed a direct association between a possible sleep disorder and
school performance, in line with several studies inspired by the scientific literature!8192,
The clinical signs and symptoms related to the reported sleep symptoms, mainly related
to OSAS, are explained by the brief respiratory stops repeated during the night, causing
intermittent hypoxemia or oxyhemoglobin desaturation (reduction in hemoglobin oxygen
levels), fragmenting the patient’s sleep 3334, These nighttime events resulted in excessive

daytime sleepiness and changes in mood and cognition. Jackson et al.3® observed
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alterations in the structure and metabolism of the brain of patients with OSAS in
examinations using neuroimaging techniques, such as structural magnetic resonance

imaging and proton magnetic resonance spectroscopy.

In the study by Sahin et al'®, daytime mouth breathing, difficulty with breathing
during sleep, witnessed sleep apnea, and hyperactivity were associated with poor school
performance. No significant association was determined with snoring in isolation,
however, contrary to the study by Urishita and collaborators®®. Moreover, there was no
significant difference in mean sleep duration and school performance®®, children with
good school performance did not sleep more than those with poor school performance.
These findings suggested that the quality of sleep may be as or more important than the
amount of sleep itself, corroborating the findings of other studies in the scientific

literature3:36,

Individuals of the male gender, low maternal education and older age (11 to 13
years) showed worse school performance in the sample evaluated. A North American
cohort study followed the learning and cognitive performance of individuals from 4 to 22
years of age by means of brain magnetic resonance imaging®’. The study observed a
significant reduction of gray matter in some regions of the cerebral cortex in children who

were below the poverty line and whose parents had low education levels®”.

As regards gender and age, there was no consensus in the scientific literature due
to the high methodological variability for assessing school performance or cognitive
performance. The study by Kohan et al.,*® conducted in southern Brazil with children
between 6 and 12 years of age, corroborated our findings regarding gender. Girls had
higher scores related to neurocognitive performance, but not in relation to age, probably
as a function of the type of cognitive test used in the aforementioned study®. Different
approaches and cognitive tests can differentiate the performance between boys and girls
at different ages, according to some studies conducted, in which the authors addressed
motor, language, memory and logic tests, and showed results that varied consierably®4°,

In the present study, a direct association was found between exclusive
breastfeeding and school performance. This finding is in line with several studies in the
scientific literature, including cohort studies and randomized clinical trials with large
sample sizes***. Foroughi et al.** conducted a cohort study in the British population in

which they followed-up 5362 individuals up to 43 years of age. A significant association
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was found between exclusive breastfeeding from 4 months of age, different types of
cognitive tests were used at different ages, such as reading, visual and memory tests, but
the findings were only significant for females*®. This finding was contrary to other studies

that did not show differences between genders*4,

The physiological mechanism relative to breastfeeding interfering in cognitive
aspects is attributed to the nutritional role of breast milk being beneficial for the
development and strengthening of neural connections in the individual's CNS, since the
development of the central nervous system undergoes critical phases during pre and
postnatal periods 4+*°. In addition to cognitive aspects, nutrition can affect the child's
physical growth*®4’ development of the individual's stomatognathic system, associated
with the functions of speech, swallowing, breathing, chewing*®°. A recent systematic
review® showed that exclusive breastfeeding was able to reduce the incidence of
posterior crossbites, skeletal and dentoalveolar Class Il in primary and mixed dentition.
This also suggests that there seems to be a positive relationship between the duration of

breastfeeding and reduced risk of malocclusion®.

In this study, we noted the interesting highlight that the time of exclusive
breastfeeding could exert an influence on the different interfaces in the formation of the
individual. Exclusive breastfeeding in the first 6 months of life was directly associated
with school performance, probably explained by the mechanisms mentioned in the
paragraph above. Indirectly, exclusive breastfeeding was associated with the individual's
breathing mode; when altered, these predisposed children to possible sleep-disordered
breathing, which in turn contributed to failures in school learning. When breastfeeding
was not exclusive, this was also associated with non-nutritive sucking habits, which are
directly associated with malocclusion and speech distortion. This finding was in line with
that of a previous study, in which breastfeeding was not directly related to malocclusion
in school-aged children, unlike non-nutritive sucking habits?®. The physiological
mechanism related to the association of non-exclusive breastfeeding and the installation
of non-nutritive oral habits is well known and understood in the literature. In the baby’s
first months of life, there is greater development of its oral part linked to the feeling of
satiety and pleasure. When this need is not fully met through breastfeeding, which
requires more time and suctional effort, the child starts to seek other ways to meet this

physiological need by resorting to pacifier and/or finger sucking, for example®*2,
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Relative to the indirect effects, non-white skin color had an indirect impact on
worse school performance via breathing mode and sleep disorders (B 0.19; p<0.05) as
well as via maternal education. The fact that non-white skin color is associated with worse
school performance via lower maternal education may be a reflection of a less privileged
social condition. A Cohort study with 30 years of follow-up®, conducted in southern
Brazil, demonstrated that high 1Q (Intelligence Quotient) indices were associated with
longer years of maternal and paternal education, higher family income and longer periods
of breastfeeding. The socioeconomic condition of children is associated with several
factors related to health, cognition and psycho-emotional effects with effects until
adulthood>*. Access to material and social resources or reactions to stress-inducing
conditions both by children themselves and by their parents are some of the mechanisms
that explain the association of socioeconomic status with children's well-being>*. We
believe that the worse socioeconomic condition can also explain the indirect route that
led to non-white skin color being associated with low school performance through altered
breathing mode and sleep disorders, since families with worse financial conditions have
less access to treatments against respiratory and allergic diseases in children. The city
where the study was conducted is located in the southernmost state of Brazil, where there
are marked variations in temperature and humidity throughout the different seasons of the
year, according to data from the Secretary of Agriculture of the State of Rio Grande do
Sul®®. Furthermore, it is a region with high rates of respiratory and allergic problems in
the general population and especially in children®.

Contrary to what we imagined, malocclusion did not act directly or indirectly on
sleep disorders, and consequently, on school performance, corroborating the finding of
the study by Al-Modani and collaborators!’, who did not find a direct relationship
between malocclusion and snoring. However, the presence of altered breathing mode
(oral or oronasal) directly impacted the occurrence of malocclusion ( 0.15; p<0.05) and
the occurrence of sleep disorders (B 0.18; p<0.05). Previous studies have found an
association between posterior crossbites and anterior open bites with OSAS in
children*>, However, association studies do not assess cause and effect. Furthermore,
the majority of studies on sleep disorders do not include polysomnography, which is
considered the gold standard test for diagnosing sleep disorders. Moreover, there are
several types and degrees of severity of sleep disorders and occlusal changes, and it is a

challenge to find studies with sufficient homogeneity for more robust evidence.
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Faced with the clinical significance of understanding sleep-disordered breathing,
especially obstructive sleep apnea syndrome, Canadian and Brazilian researchers®’ have
recently discussed the importance of the subject and suggest the incorporation of Sleep
Dentistry in dental schools, as the dental surgeon plays a key role in identifying these

disorders.

The main limitation of this study was that it was based on parental reports, which
is a subjective method and incorporates recall bias. However, a previous study
demonstrated a significant association between habitual snoring reported by parents and
objectively measured pathological snoring®®. Furthermore, from a purely financial point
of view, it would be unfeasible to carry out polysomnography exams in more than 500
children. Thus, precisely as a strong point of this study, we highlight the use of a
representative sample of schoolchildren from Santa Maria. It is suggested that future
longitudinal studies should be conducted on this topic in order to establish cause-effect
relationships.

CONCLUSION

The initial hypothesis that malocclusion would play an important role in children's
sleep quality was not proven in this study. Male children, aged between 11 and 13 years
and with a lower level of maternal education had worse school performance. Non-
exclusive breastfeeding up to 6 years of age and sleep disorders were also more likely to
have worse school performance. Relative to indirect effects, non-white skin color
indirectly impacted worse school performance via maternal education, breathing mode
and sleep disorders.

We highlight the importance of exclusive breastfeeding in the first 6 months of
life as an important factor in the prevention of sleep-disordered breathing and problems

related to school performance.
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SNORING IN CHILDREN AND ITS ASSOCIATION WITH ALTERED DIMENSION OF
PALATE AND MALOCCLUSION: A CROSS-SECTIONAL STUDY

ABSTRACT
Introduction: The aim of this study was to identify whether alterations in the dimension

of the palate and cases of malocclusion were associated with snoring in children.
Methods: A cross-sectional study with a sample of 547 children between 7 and 13 years
of age was conducted in Santa Maria, Brazil. The data were obtained by means of
questionnaires, dental and speech examinations. A descriptive analysis was performed to
evaluate the sample characteristics and prevalence of snoring. Unadjusted and adjusted
Poisson regression analyses with robust variance were performed to assess the association
between predictor variables (demographic and socioeconomic characteristics, palate
dimensions and malocclusion) and the occurrence of snoring (outcome). A secondary
analysis was made considering the interaction between palate measurements (depth and
width) with the presence of different types of malocclusion (anterior open bite,
accentuated overjet and posterior crossbite) to evaluate their pooled impact on the
occurrence of snoring. Results: The prevalence of snoring among these individuals was
25.1%. Children who had a narrow palate and did not have anterior open bite were more
likely to snore. Independently of irregular palate width (narrow or raised), individuals
with accentuated overjet showed a higher prevalence of snoring. A higher occurrence
number of cases of snoring were found in patients with deep and narrow palate associated
with the presence of posterior crosshite. Conclusion: A positive association was
demonstrated between the presence of snoring in children with a narrower palate,
accentuated overjet, posterior crossbite associated with smaller width and greater depth

of the palate.

Keywords: Snoring. Malocclusion. Palate, Hard. Sleep Disorders.
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INTRODUCTION AND LITERATURE REVIEW

According to the American Academy of Sleep Medicine (AASM)?, snoring can
be considered a normal and isolated symptom, however, in the pediatric context, it can be
an indication of sleep-related breathing disorder. Sleep-disordered breathing in children
is associated with several complications at the metabolic/normonal?, neurocognitive and
behavioral levels, affecting the quality of life of these individuals and predisposing them
to other pathologies in adulthood®*.

Studies have shown a prevalence of intermittent snoring in up to 20%, and regular
snoring in 7% to 10% of children®® A study conducted in Turkey, in which 1650 children
were evaluated, verified the presence of snoring in 38.9% of the sample, with higher
prevalence in males, and in children between 7 and 8 years old when compared with older
individuals®. The prevalence of snoring tended to decrease with age due to the increase in
the cross-sectional area of the pharynx with growth. Allergic symptoms, nocturnal
enuresis, daytime mouth breathing, symptoms of sleep apnea, restless sleep, excessive
daytime sleepiness, morning headaches, hyperactivity, sleep bruxism, high body mass
index (BMI) and passive smoking have been shown to be risk factors associated with
snoring in childhood®.

In 2005, a cohort study evaluated the presence of sleep-disordered breathing in over
800 children, by using a nocturnal oximeter — with cardiorespiratory recordings, airflow,
respiratory effort and heart rate — or only based on the parents' reports’. Children with
relatively mild sleep-disordered breathing, ranging from primary snoring to Obstructive
Sleep Apnea Syndrome (OSAS), were significantly more likely to have externalizing
behavioral problems, such as increased hyperactivity, emotional lability, opposition and
aggressiveness’. However, another study identified more internalizing and less
externalizing behavioral problems in children who snhore compared with the control
group. Not only were higher anxiety and depression scores observed in children who
snore, but they also had cognitive problems and lower school performance. Both studies
applied the “Child Behavior Checklist” questionnaire to assess behavioral problems?®.

Risk factors related to snoring and to sleep-disordered breathing may include physical
obstructions in the airways — such as hypertrophy of tonsils, adenoids and turbinates —
obesity, passive smoking, craniofacial abnormalities and types of malocclusion®°. As
regards malocclusion and craniofacial alterations, the following types of conditions are

outstanding - maxillary atresia, mandibular retrognathism, posterior crossbite, increased
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height of the lower third of the face, absence of labial sealing and accentuated gonial
angle °.

Previous clinical studies that evaluated the association between types of malocclusion
and OSAS in children have found that posterior crossbite, increased overjet and decreased
overbite were related to OSAS'?3, Studies that evaluated the association between sleep-
disordered breathing in children have found significant association with conditions of
posterior crosshite, narrow maxilla and anterior open bite 4 As regards palate
dimensions, a previous study found that in mouth-breathing children?/the posterior region
of the palate had a smaller width and greater depth, while prolonged non-nutritive sucking
habits were associated with children whose palates were narrower and deeper in the
anterior region®®,

However, a study conducted in an adult population found no direct evidence that
snoring was associated with types of malocclusion, but rather observed a significant
association between snoring and the morphology of the “V”’ shaped palate; that is, patients
with a deeper, atresic palate, increased neck circumference, decreased upper arch length
and narrowing in the maxillary first premolar region were more likely to snore®’.
Therefore, it is interesting to think that alterations in the palate dimension may be a
stronger predictive factor for sleep-disordered breathing when compared with
malocclusion, which may not yet be installed or will never be installed in the individual.

Although previous evidence has linked sleep-disordered breathing to alterations in the
dental arches, there is a lack of epidemiological surveys in the literature, with
representative samples to verify the main predictors of childhood snoring. This would
guide more effective treatments since the American Academy of Sleep Medicine and the
American Academy of Sleep Dentistry recognize and indicate therapies with oral
appliances for the treatment of snoring and sleep apnea in pediatric patients'®°, As
snoring is a sleep disorder that can easily be verified by means of questionnaires in
epidemiological surveys, this study sought to identify whether alterations in palate
dimensions and malocclusion are associated with childhood snoring, in a representative
sample from the city of Santa Maria, Brazil. The conceptual hypothesis was that children
who snored would have a higher prevalence of malocclusion or dimensional alterations

of the palate compared with children that did not snore.



38
METHODS

Study Design

A cross-sectional study was conducted in the city of Santa Maria, Rio Grande do
Sul, Brazil, in the year 2015. There were an estimated number of two hundred and sixty-
one thousand inhabitants, of whom 30,216 (11.57%) were enrolled in elementary
educational institutions (Demographic Census of the Brazilian Institute of Geography and
Statistics, 2015). The city of Santa Maria is located in the southernmost state of Brazil,
where there are marked variations in temperature and humidity throughout the different
seasons of the year, with average minimum temperatures around 9 degrees Celsius and
average maximum temperatures around 30 degrees Celsius, according to data obtained
from the Secretary of Agriculture of the State of Rio Grande do Sul?. The research
protocol was approved by the Research Ethics Committee of the Federal University of
Santa Maria (protocol No. 08105512.0000.5346) and the database used was the same as
that used in previously published articles?*?%, The participants’ parents signed the Term
of Free and Informed Consent Form (TFIC) (APPENDIX A).

Sample

Random sampling by double stage conglomerate was adopted. Ten thousand five
hundred and sixty-nine pupils were enrolled in 26 elementary schools in the state network
in 2014. Nine of these schools were drawn according to the different administrative
regions and school size. From the lists of pupils enrolled in the nine schools selected,
1,559 children were invited to participate in the study, of whom 948 consented and had
the Term of Free and Informed Consent signed by their parents or guardians (response
rate 60.8%). Of these 948 children, 547 were included in the sample. All children in the
mixed dentition stage, with erupted maxillary first molars, were included in the study.
Those with a history of previous or current orthodontic and/or speech therapy treatment,
perceptible signs of syndromes and/or cognitive limitations were excluded from the
sample. Sample losses were related to the following reasons: presence of deciduous or
permanent dentition, not having permanent incisors to enable measurement of overbite
and overjet, children who missed classes on the assessment days and other missing data.
Demographic and socioeconomic variables were collected from a semi-structured
questionnaire answered by parents or guardians (APPENDIX B), which contained the

following information: general health aspects, history of current or previous orthodontic
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and/or speech therapy treatment, gender (female or male), skin color (white or non-white),
maternal and paternal schooling. Age was divided into three segments: 7 to 8 years, 9 to
10 and 11 to 13 years old. Maternal and paternal schooling was collected in completed
years of study and later dichotomized into incomplete primary education (8 years).

The questionnaire answered by parents or guardians included questions related to
the child's sleep, such as the presence of snoring, drooling on the pillow, restless sleep
and open mouth while sleeping. The questions were based on the validated questionnaire
“Sleep Disturbance Scale for Children”?* (SDSC) and the diagnosis relative to the

presence of snoring in the child was made by the parents or guardians.

Dental Evaluation

The dental examination using an evaluation form (APPENDIX C) was performed
by four previously trained and calibrated dentists (intra- and inter-examiner Kappa >
0.70), carried out in schools, in rooms provided by the school management, under bright
light conditions, with the child and the professional sitting face to face. The dental
evaluation included the period of dentition (primary, mixed or permanent), periods of
mixed dentition (first transitional period, intertransitional period and second transitional
period), occlusal changes: anterior open bite (present/absent), posterior crossbite
unilateral or bilateral, anterior crossbite, overjet (mm), overbite (mm), Angle molar
relationship (Classes I, Il and 111) and early tooth loss. For measurements in millimeters
of overjet and overbite, the World Health Organization (WHO) probe (Millennium -
Golgran, Sdo Caetano do Sul, SP, Brazil) was used. Measurements between 0.5 and
3.5mm were considered adequate; > 4mm were considered increased and decreased when

< Omm.
Speech Language Evaluation

A single calibrated speech therapist (Kappa > 0.70) assessed the speech of the
pupils, using a form consisting of data extracted from the Orofacial Protocol with Scores
(AMIOFE)?® (APPENDIX D). Based on this evaluation, the respiratory mode of the
participants was verified by spontaneous observation of the patient, and classified as
nasal, mouth or oronasal according to AMIOFE?®,
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Quantitative Evaluation of the Hard Palate: width and depth.

The transverse dimensions (width) of the hard palate in the region of permanent
first molars were obtained directly in the oral cavity, with the use of a digital pachymeter
(Digimesss, Brazil), with a resolution of 0.01 mm and precision of 0.03 mm. The vertical
dimension (depth) in the region of second premolar or deciduous second molar was
measured with a Korkhaus (Dentaurum®, Germany) three-dimensional compass, which
has been used in other previous studies?®?’. This evaluation was performed in the schools,
with the children positioned in a reclining chair. The examiner made use of a headlamp
for correct visualization of the points of reference.

The points of reference in the region of the permanent first molars were the most
apical portion of the gingival margin?2¢, The width measurements corresponded to the
transverse distance in millimeters between the points of reference of the teeth considered
(second premolar width or deciduous second molar). The hard palate depth measurement
corresponded to the vertical measurement in millimeters obtained from the median palate
raphe up to the region that united the reference points of the second premolar teeth or
deciduous second molars. The measurements were not taken in situations in which there
were absence of one or both reference teeth, or if there were caries lesions or trauma that
would change the perimeter of the dental arch.

Quantitative evaluation of the hard palate was made by the same previously
calibrated speech therapist to obtain all the measurements established. For this purpose,
30 children were re-evaluated after an interval of one week, to obtain the intra-evaluator
reproducibility by means of the Intraclass Correlation Coefficient: second premolar width

or deciduous second molar (ICC = 0.96).
Statistical analysis

Data analyses were performed using the STATA 14 program (StataCorp. 2014.
Stata Statistical Software: Release 14.1. College Station, TX: StataCorp LP). A
descriptive analysis was performed to evaluate the sample characteristics and according
to the prevalence of snoring. Unadjusted and adjusted Poisson regression analyses with
robust variance were performed to assess the association between predictor variables
(demographic and socioeconomic characteristics, palate dimensions and malocclusions)
and the occurrence of snoring. Exploratory variables that presented a p<0.25 in the
unadjusted analysis were included in the adjusted model. Subsequently, a secondary

analysis was made considering the interaction between palate measurements (depth and
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width) with the presence of different types of malocclusion (anterior open bite,
accentuated overjet and posterior crossbite) to evaluate their pooled impact on the
occurrence of snoring. The results are presented as a prevalence ratio (PR) and its

respective 95% confidence interval (95% CI).

RESULTS

Of the total number of pupils invited to participate in the study, 948 consented to
participating and had the Term of Free Informed Consent Form signed by their parents or
guardians. Of the children who agreed to participate, 547 were included in the sample.
Figure 1 show the reasons for sample losses.

Relative to the demographic and socioeconomic characteristics of the sample, the
majority were girls (54.6%) and with white skin colour (79.2%). The age ranged from 7
to 13 years and the maternal education of the major portion of the sample was greater
than or equal to 8 years of formal education (67.3%). The majority of participants had
exclusive breastfeeding up to 6 months of age (70.4%) and did not have prolonged non-
nutritive sucking habits (67.0%). With reference to oral health measurements, the
majority of individuals had normal hard palate measurements and absence of
malocclusion (Table 1).

Table 1 shows the characteristics of the sample according to the prevalence of
snoring. Of the 547 pupils evaluated in the sample, 434 answered the question about
snoring (about 80.0%). The prevalence of snoring among these individuals was 25.1%.
Among individuals who snored, 32.2% had oral or oronasal breathing, 35.7% had a deep
palate and 45.7% had a narrow palate width. Considering the types of malocclusion,
approximately 32.6%, 35.0% and 33.9% of the adolescents who had anterior open bite,

accentuated overjet and posterior crossbite. respectively, were snorers.

Potentially Eligible Participants
(n=1559)

l

Consented to Participating/ TFIC
(n=948)

ﬂ Absence of permanent maxillary 1st molar (n=42)
Deciduous dentition (n=2)
Permanent Dentition (n=73)
i = Early tooth loss (n=2)

Excluded after evaluations (n=171) |:> History of orthodontic treatment (n=43)
History of speech therapy (n=22)

Did not wish to undergo the exams (n=6)
Signs of cognitive limitations (n=3)




I

Not evaluated (n=208)

l

Effectively Analyzed (n=547)

Figure 1. Flowchart - eligibility criteria and sample losses.
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Did not show up on day of dental or phono
audiological evaluations (n=163)
Transferred to another school (n=43)

Table 1. Sample distribution according to demographic, socioeconomic, behavioral, and

clinical characteristics, Santa Maria (n = 547).

Total sample  Snoring prevalence
Variables
N (%) No Yes

Sex

Girls 299 (54.6) 174 (74.3) 60 (25.6)

Boys 248 (45.4) 151 (75.5) 49 (24.5)
Age

7-8 years 156 (28.6) 93 (75.0) 31 (25.0)

9-10 years 207 (38.0) 125 (76.7)  38(23.3)

11-13 years 182 (33.4) 107 (72.8) 40 (27.2)
Skin color

White 433 (79.2) 251 (75.4) 82 (24.6)

No-white 114 (20.8) 74 (73.3) 27 (26.7)
Maternal education

< 8 years of formal education 171 (32.7) 112 (77.2) 33 (22.8)

> 8 years of formal education 352 (67.3) 198 (74.2) 69 (25.8)
Breastfeeding up to 6 months

Exclusive 385 (70.4) 229 (74.3) 79 (25.7)

Non exclusive 182 (29.6) 96 (76.2) 30 (23.8)
Non-nutritive sucking habits

No 366 (67.0) 220 (78.0) 62 (22.0)

Yes 180 (33.0) 104 (68.9) 47 (31.1)
Breathing mode

Normal 344 (63.0) 206 (79.5) 53 (20.5)

Oral or oronasal 202 (37.0) 118 (67.8) 56 (32.2)
Depth measurements of hard palate

Normal 372 (91.4) 279 (75.6) 90 (24.4)

Deep 28 (6.9) 18 (64.3) 10 (35.7)

Shallow 7(1.7) 3 (42.9) 4 (57.1)



Width measurements of hard palate
Normal
Narrow
Raised
Anterior open bite
Absent
Present
Accentuated overjet
Absent
Present
Posterior crossbite
Absent
Present

456 (89.6)
41 (8.1)
12 (2.3)

461 (89.9)
85 (10.1)

360 (72.0)
140 (28.0)

478 (88.9)
60 (11.2)

274 (75.4)
19 (54.3)
6 (85.7)

269 (75.8)
31 (67.4)

215 (79.6)
78 (65.0)

283 (76.3)
37 (66.1)

89 (24.5)
16 (45.7)
1(14.3)

86 (24.2)
15 (32.6)

55 (20.4)
42 (35.0)

88 (23.7)
19 (33.9)

43

*Values lower than 547 are due to missing data.

Unadjusted and adjusted analyses of the association between hard palate

measurements and occurrence of snoring are displayed in Table 2. In the unadjusted

analysis, the presence of prolonged non-nutritive sucking habits (beyond 3 years old) and

oral or oronasal breathing mode were related to a higher prevalence of snoring (p<0.05).

Schoolchildren with a narrow palate and those who had accentuated overjet showed a
17% (PR 1.17; 95% Cl 1.03-1.31) and 21% (PR 1.21; 95% CI 1.04-1.20) higher
prevalence of snoring. In the adjusted model, only the presence of accentuated overjet
was related to the occurrence of snoring (PR 0.08; 95% CI 1.00-1.17).

Table 2. Unadjusted and adjusted analysis of the association between hard palate

measurements and occurrence of snoring

Unadjusted Adjusted
Variables p-value
RP (95% CI) RP (95% CI)
Sex
Girls 1 (reference) -
Boys 0.99 (0.92-1.05) 0.785
Age
7-8 years 1 (reference) -
9-10 years 0.98 (0.91-1.06) 0.741
11-13 years 1.01 (0.93-1.10) 0.680
Skin colour
White 1 (reference) -
Non-white 1.01 (0.94-1.09) 0.672
Maternal education
< 8 years of formal education 1 (reference) -
> 8 years of formal education 1.02 (0.95-1.09) 0.485
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Breastfeeding up to 6 months

Exclusive 1 (reference) -
Non exclusive 0.98 (0.91-1.30) 0.686
Non-nutritive sucking habits
No 1 (reference) 1 (reference)
Yes 1.07 (1.01-1.15) 0.040 1.05 (0.98-1.40)
Breathing mode
Normal 1 (reference) 1 (reference)
Oral or oronasal 1.09 (1.02-1.17) 0.006 1.06 (0.98-1.14)
Depth measurements of hard
palate
Normal 1 (reference) 1 (reference)
Deep 1.09 (0.95-1.24) 0.208 1.07 (0.93-1.24)
Shallow 1.26 (0.99-1.59) 0.052 1.15 (0.87-1.51)
Width measurements of hard
palate
Normal 1 (reference) 1 (reference)
Narrow 1.17 (1.03-1.31) 0.010 1.09 (0.96-1.24)
Raised 0.91 (0.72-1.15) 0.565 0.90 (0.70-1.15)
Anterior open bite
Absent 1 (reference) 1 (reference)
Present 1.06 (0.95-1.18) 0.238 1.00 (0.87-1.15)
Accentuated overjet
Absent 1 (reference) 1 (reference)
Present 1.21 (1.04-1.20) 0.003 1.08 (1.00-1.17)*
Posterior crossbite
Absent 1 (reference) 1 (reference)
Present 1.08 (0.90-1.95) 0.117 1.04 (0.93-1.16)

PR, prevalence ratio; Cl, confidence interval; *p<0.05.

Table 3 shows the analysis of the hard palate measurements interacting with the
anterior open bite on occurrence of snoring. Children who did not have anterior open bite
but had a narrow hard palate were more likely to snore than their counterparts with normal
measures (PR 1.24; 95% CI 1.08-1.42). There were no differences in the outcome of the
interaction between this malocclusion and palate depth. Considering the interaction of
hard palate measurements with accentuated overjet, our results showed that individuals
with normal hard palate but with accentuated overjet are more likely to snore (PR 1.10;
95% CI 1.01-1.20). In addition, irrespective of irregular hard palate width (narrow or
raised), individuals with accentuated overjet showed a higher prevalence of snoring
compared with normal individuals (Table 4). Considering condition of posterior crossbite,
a higher rate of occurrence of snoring was found in adolescents with the deep (PR 1.34;
95% CI; 1.11-1.61) and narrow (PR 1.18; 95% CI 1.01-1.40) hard palate associated with
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the presence of posterior crossbite, in comparison with counterparts with normal palate

and without this type of malocclusion (Table 5).

Table 3. Adjusted analysis of the hard palate measurements interacting with anterior open

bite on the occurrence of snoring.

Snoring prevalence

Interaction
RP (95% CI)* p-value
Anterior open bite (AOB)
Hard palate depth x AOB
Normal x Absent 1 (reference)
Normal x Present 1.04 (0.92-1.18) 0.440
Deep x Absent 1.11 (0.95-1.29) 0.184
Deep x Present 0.97 (0.70-1.34) 0.873
Shallow x Absent 1.20 (0.89-1.63) 0.211
Shallow x Present (empty) -
Hard palate width x AOB
Normal x Absent 1(reference)
Normal x Present 1.10 (0.96-1.25) 0.134
Narrow x Absent 1.24 (1.08-1.42) <0.01*
Narrow x Present 0.87 (0.74-1.03) 0.114
Raised x Absent 0.89 (0.70-1.13) 0.364

Raised x Present

(empty)

PR, prevalence ratio; CI, confidence interval; *Adjusted by non-nutritive sucking habits

and breathing mode; *p<0.05.

Table 4. Adjusted analysis of the hard palate measurements interacting with accentuated

overjet on the occurrence of snoring.

Snoring prevalence

Interaction
RP (95% CI)* p-value
Accentuated overjet
Hard palate depth x accentuated overjet
Normal x Absent 1 (reference)
Normal x Present 1.10 (1.01-1.20) <0.05*
Deep x Absent 1.16 (0.98-1.37) 0.067
Deep x Present 1.03 (0.78-1.34) 0.823
Shallow x Absent 1.09 (0.69-1.72) 0.691
Shallow x Present 1.39 (0.99-1.96) 0.057
Hard palate width x accentuated overjet
Normal x Absent 1(reference)
Normal x Present 1.08 (0.99-1.17) 0.057
Narrow x Absent 1.05 (0.90-1.22) 0.512
Narrow x Present 1.35(1.12-1.62) <0.01*
Raised x Absent 0.99 (0.70-1.42) 0.999
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Raised x Present 0.81 (0.75-0.87) <0.01*
PR, prevalence ratio; CI, confidence interval; *Adjusted by non-nutritive sucking habits
and breathing mode; *p<0.05.

Table 5. Adjusted analysis of the hard palate measurements interacting with posterior
crossbite on the occurrence of snoring.

Snoring prevalence

Interaction
RP (95% CI)* p-value
Posterior crossbite
Hard palate depth x posterior crossbite
Normal x Absent 1 (reference)
Normal x Present 1.02 (0.92-1.15) 0.611
Deep x Absent 0.96 (0.82-1.13) 0.687
Deep x Present 1.34 (1.11-1.61) <0.01*
Shallow x Absent 1.30 (0.97-1.93) 0.073
Shallow x Present 1.15 (0.68-1.93) 0.587
Hard palate width x posterior crossbite
Normal x Absent 1 (reference)
Normal x Present 1.03 (0.92-1/17) 0.531
Narrow x Absent 1.13 (0.97-1.32) 0.113
Narrow x Present 1.18 (1.01-1.40) <0.05*
Raised x Absent 0.89 (0.70-1.12) 0.346
Raised x Present (empty) -

PR, prevalence ratio; Cl, confidence interval; *Adjusted by non-nutritive sucking habits
and breathing mode; *p<0.05.

DISCUSSION

In the present study, a prevalence of 25.1% of snoring was found in children from
Santa Maria, Brazil. Previous studies in the literature showed prevalence data with wide
variation ranging between 7 and 63.7%. Possibly this variability was due to the methods
of evaluation and frequency considered for characterizing snoring, whether regular or
intermittent?®3C, In this study, no differences were found in the prevalence of snoring
between genders, age or level of maternal education, unlike some studies that associated
male gender, younger age and lower level of maternal education with snoring in
children3t-3,

The conceptual hypothesis of this study was accepted, since a narrow palate,
marked overjet, posterior crossbite associated with a smaller width and greater depth of

the palate were associated with snoring in children.
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Individuals with severe overjet had a higher prevalence of snoring irrespective of
whether the palate was deeper or atresic. A recent study conducted in India** identified
snoring in 76% of children aged 8 to 14 years, with Angle Class Il malocclusion
associated with mandibular retrognathia. In addition, 80% had a decrease in the lower
airways and 42% in the upper airways, indicating that the retrognathic position of the
mandible favored the reduction in passage of air thereby favoring snoring. Thus,
mandibular advancement by means of orthopedic appliances in adolescents was capable
of reducing snoring events and reducing the number of nocturnal awakenings related to
respiratory effort evaluated by polysomnography®.

In the present study, anterior open bite (AOB) malocclusion was not associated
with snoring. A previous study observed that in children with AOB there was more
extensive maxillary narrowing in the region of the canines and not in the posterior regions
of the palate'®. This could perhaps explain the lack of association between snoring and
AOB.

Patients with posterior crossbite malocclusion and changes in palate
measurements — narrow palate and deep palate — showed a greater predisposition to
snoring. Although there are no previous studies evaluating the association between these
predictive factors and snoring in children, a previous study in adults corroborated the
finding that the decrease in palate width was associated with snoring!’. Studies in
children*®3® also demonstrated the reduction in hard palate width in mouth breathers. The
reduction in width of the hard palate has been associated with sleep disturbances'®®,
lower nasal airflow, signs and symptoms of rhinitis, and alterations in mastication,
swallowing and speech functions®. In addition, children with OSAS showed a high
prevalence of posterior crossbite and anterior open bite®’.

Although the causal relationship cannot be verified in cross-sectional studies®
such as the present study, the cause-effect relationship between changes in palate size,
posterior crossbite and respiratory disorders could be suggested in previous studies that
performed rapid maxillary expansion (RME) for treatment of mouth breathing children
with maxillary atresia, and improved not only their breathing pattern, but also their quality
of both sleep and of life*>*!, Significant improvements were also found in signs and
symptoms such as tiredness upon awakening, mood, lip sealing, salivation during sleep,
snoring and bruxism in children after RME*2,

According to an editorial entitled “Respiratory sleep disorders in children and role

of the pediatric dentist” published in the European Journal of Pediatric Dentistry,
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“Pediatric dentists have an important role in the diagnosis of sleep disorders related to
breathing through the evaluation of predisposing skeletal factors, especially in the case of
a small upper jaw and a small and/or retropositioned mandible”*°. The clinical relevance
of this study resides in the fact that the orthodontist can identify and treat the craniofacial
alterations and types of malocclusion that may be interfering in the children's sleep
quality, such as maxillary atresia and retrognathism?®, as well as enabling the orthodontist
to refer them to other health professionals for comprehensive treatment of the child.

As a strength of this study, we highlight the use of a representative sample of
children from the city of Santa Maria and the performance of exams by trained and
calibrated examiners. However, as this was an epidemiological study involving the
evaluation of over 500 children, the evaluation of sleep disorders using the gold standard
- polysomnography, would be very costly; therefore, parents' reports were used for the
diagnosis of snoring.

We suggest further studies should be conducted, focused on evaluation of the
palate measurements and their association with snoring and/or sleep-disordered breathing
in children since the malocclusion may not be installed, however, deviation from
normality in the width and/or depth of the palate may predispose the individual to snoring
or other types of sleep-disordered breathing. It is also suggested that longitudinal studies

should be conducted for the purpose of establishing causal relationships.

CONCLUSION

A positive association was demonstrated between the presence of snoring in
children with a narrower palate, accentuated overjet, and posterior crossbite, associated

with smaller width and greater depth of the palate.
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4. DISCUSSAO GERAL

Os achados do artigo | rejeitam a hipdtese inicial de que as mas oclusfes
desempenhariam um papel importante na qualidade do sono das criancgas e afetariam o
desempenho escolar. Entretanto, o aleitamento materno exclusivo nos primeiros 6 meses
de vida mostrou-se agindo de forma direta no desempenho escolar e também
indiretamente via prevencao de distdrbios respiratorios do sono.

O presente estudo mostrou associacdo direta entre possivel distarbio do sono e
performance escolar, estando de acordo com diversos estudos descritos na literatura
cientifica (HALBOWER et al., 2006; SAHIN et al., 2009; URSCHITZ et al., 2003). A
explicagdo para os sinais e sintomas clinicos relacionados aos distrbios respiratdrios do
sono, principalmente referentes ao da SAOS, é explicado pelas breves paradas
respiratorias repetidas durante a noite, causando hipoxemia intermitente ou dessaturacao
de oxihemoglobina (redu¢des nos niveis de oxigénio da hemoglobina) fragmentando o
sono do paciente (JACKSON et al, 2011). Esses eventos noturnos resultam em sonoléncia
diurna excessiva e alteragfes no humor e na cognicdo. Pacientes nao tratados apresentam
risco aumentado para hipertensao, diabetes e acidente vascular cerebral (SALMAM et al,
2020). Jackson e colaboradores (2011) observaram alteracdes significativas na estrutura
e no metabolismo do cérebro de pacientes com SAOS usando técnicas de neuroimagem,
como ressonancia magnética estrutural e espectroscopia de ressonancia magnética de
prétons.

No estudo de Sahin e colaboradores (2009), respiracao bucal diurna, dificuldade
de respiracdo durante o sono, apneia do sono presenciada e hiperatividade apresentaram
associacdo ao baixo desempenho escolar, embora nenhuma associacgéo significativa foi
determinada com o ronco de forma isolada, ao contrario do estudo de Urschitz e
colaboradores (2003). Além disso ndo houve diferenca significativa na duracdo média do
sono e desempenho escolar (SAHIN et al., 2009), criangcas com bom desempenho escolar
ndo dormiram mais do que aquelas com baixo desempenho escolar. Estes achados nos
sugerem que a qualidade do sono possa ser tdo ou mais importante do que a quantidade
do sono em si, corroborando com outros estudos da literatura cientifica (KOHYAMA et
al., 2021; MATSUI et al., 2021).

No presente estudo, foi encontrado associacdo direta entre aleitamento materno
exclusivo e performance escolar. Este achado esta de acordo com diversos estudos na

literatura cientifica, incluindo estudos de coorte e ensaios clinicos randomizados com alta
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amostragem (KRAMER et al, 2008; CEZAR et al, 2005; FOROUSHANI et al, 2010).
Foroushani e colaboradores realizaram um estudo de coorte na populagdo britanica no
qual acompanharam 5362 individuos até os 43 anos de idade. Foram encontradas
associacdo significativa entre aleitamento exclusivo no peito e desempenho congnitivo,
avaliados em diferentes idades, como testes de leitura, visuais e de memoria. Porém, 0s
achados foram somente significativos para o sexo feminino (FOROUSHANI et al, 2010),
ao contrario de outros estudos os quais ndo apresentaram diferencas entre 0s sexos
(KRAMER et al, 2008; CEZAR et al, 2005).

O mecanismo fisioldgico acerca do aleitamento materno interferir em aspectos
cognitivos se da& pelo papel nutricional do leite materno para o desenvolvimento e
fortalecimento das conexdes neurais no SNC do individuo, visto que o desenvolvimento
do sistema nervoso central possui periodos criticos durante o pré e pés-natal (DOYLE et
al, 1992; BARKER et al, 1994). Além de aspectos cognitivos, a nutricdo pode afetar o
crescimento fisico da crianga (GRUMMER-STRAWN, 1993; OSKI, 1993) e o
desenvolvimento do sistema estomatognético do individuo, associado as funces de fala,
degluticdo, respiracdo, mastigacdo (BURR et al, 2020; DI FILIPPO et al, 2022). Uma
revisao sistematica recente (ABATE et al, 2020) mostrou que a amamentagdo exclusiva
foi capaz de reduzir a incidéncia de mordidas cruzadas posteriores, Classe Il esquelética
e dentoalveolar na denti¢do decidua e mista. E ainda sugere que parece existir uma relacdo
positiva entre tempo de amamentacéo e reducdo do risco de méa oclusdo (ABATE et al,
2020).

Percebemos, neste trabalho, o destaque interessante que o tempo de amamentacao
exclusiva pode exercer em diferentes interfaces na formacédo do individuo. O aleitamento
materno exclusivo nos 6 primeiros meses de vida apresentou associacdo direta com o
desempenho escolar, provavelmente explicado pelos mecanismos citados no paragrafo
acima. Indiretamente, o aleitamento exclusivo teve associagdo com o modo respiratorio
do individuo que, quando alterado, predispds as criangas a possiveis disturbios
respiratorios do sono e estes, por sua vez, contribuem para falhas no aprendizado escolar.
O aleitamento materno, quando ndo exclusivo, também se mostrou associado aos habitos
de succdo ndo nutritiva, que estdo diretamente associados a ma ocluséo e distorcdo de
fala. O mecanismo fisioldgico relacionado a associacdo de aleitamento materno néo
exclusivo e instalagdo de habitos orais ndo nutritivos ja é bastante conhecido e entendido
na literatura. O bebé, nos primeiros meses de vida, tem maior desenvolvimento da parte

oral ligada a sensacdo de saciedade e prazer. Quando essa necessidade ndo é totalmente
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suprida através da amamentacao no peito, que exige maior tempo e esforco de succéo, a
crianca passa a buscar outras formas de suprir essa necessidade fisioldgica através de
succédo de chupeta e/ou dedo por exemplo (BATISTA et al, 2018; ZIMMERMAN et al,
2018).

Ao contrario do que imagindvamos, a ma oclusdo ndo agiu de forma direta ou
indireta nos distdrbios do sono e consequentemente na performance escolar corroborando
com o estudo de Al-Madani e colaboradores (2015) que ndo encontraram relagéo direta
das mas oclusbes e ronco. Entretanto, a presenca de modo respiratorio alterado (oral ou
oronasal) impactou diretamente na ocorréncia de ma oclusdo (p 0.15; p<0,05) e na
ocorréncia de desordens no sono (B 0.18; p<0,05). Estudos prévios verificaram associacao
entre mordidas cruzadas posteriores e mordidas abertas anteriores com SAOS infantil
(AROUCHA et al., 2020; VAZQUEZ-CASAS et al., 2020). Entretanto, estudos de
associacdo ndo avaliam causa-efeito. Além disso, a maioria dos estudos sobre disturbios
do sono ndo contemplarem a polissonografia, que é considerado o exame padrdo ouro
para diagndstico de distdrbios do sono. Além do mais, existem diversos tipos e graus de
severidades de disturbios do sono e alteragbes oclusais, sendo um desafio encontrar
estudos com homogeneidade suficiente para evidéncias mais robustas.

Diante da significancia clinica sobre o entendimento dos disturbios respiratorios
doo sono, principalmente a sindrome da apneia obstrutiva do sono, pesquisadores
canadenses e brasileiros (BABILONI et al, 2020) recentemente discutiram a importancia
do assunto e sugerem a incorporacdo da Odontologia do Sono nas faculdades de
odontologia, pois o cirurgido dentista tem papel fundamental na identificacdo destes
distarbios.

A principal limitacdo deste estudo € que ele foi baseado em relatos dos pais, que
¢ um método subjetivo e incorpora um viés de memdria. No entanto, estudo prévio
demonstrou associagdo significativa entre ronco habitual relatado pelos pais e o ronco
patolégico medido objetivamente (LU et al, 2003). Ademais, seria inviavel a realizacédo
de exames de polissonografia em mais de 500 criancas sob o ponto de vista financeiro. E,
justamente, como ponto forte desse trabalho, destacamos a utilizacdo de uma amostra
representativa dos escolares de Santa Maria. Sugere-se a realizacdo de estudos
longitudinais futuros acerca dessa temaética a fim de estabelecer as relagdes de causa-
efeito.

Quanto ao segundo artigo, 25,1% da amostra estudada apresentou ronco segundo

relato dos pais. Criangas sem mordida aberta anterior (MAA) e com palato mais estreito
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apresentaram maior prevaléncia de ronco, assim como overjet acentuado, mordida
cruzada posterior associada a menor largura e maior profundidade do palato nas regides
de primeiro molar permanente ou segundo pré-molar/segundo molar deciduo.

Estudos demonstram uma prevaléncia bastante variavel na literatura cientifica
variando de 7 a 63,7% dependendo da frequéncia do ronco avaliado e do método de
avaliagdo (GISLASSON et al, 1995; URSCHITZ et al., 2003). N&o encontramos
diferencas entre género, idade ou nivel de educagdo materna entre criangas que roncavam
e ndo roncavam, diferentemente de alguns estudos que associaram o sexo masculino,
menor idade e menor grau de educacdo materna com ronco infantil (KUEHNI et al, 2008;
SAHIN et al, 2009; ZHANG et al., 2019).

Quanto as alteracBes craniofaciais, individuos com overjet acentuado
apresentaram maior prevaléncia de ronco independentemente de o palato ser mais
profundo ou atrésico. Um estudo recente realizado na india (BALRAJ et al, 2021)
identificou ronco em 76% das criancas de 8 a 14 anos de idade com ma ocluséo de Classe
Il de Angle associada a retrognatismo mandibular. Além disso, 80% apresentaram
diminuicdo das vias aéreas inferiores e 42% das vias aéreas superiores, indicando que a
posicdo retrognata da mandibula favorece a diminuicéo da passagem do ar favorecendo
ao ronco. Desta forma, o avanco mandibular através de aparelhos ortopédico em
adolescentes diminuiu os eventos de ronco e reduziu o numero de despertares noturnos
relacionados ao esforco respiratério avaliado via polissonografia (SCHUTZ et al, 2011).

A mé ocluséo de MAA ndo foi associada ao ronco na amostra estudada. Um estudo
anterior observou que criancas com MAA apresentam maior estreitamento maxilar na
regido de caninos e nao em regides posteriores do palato (BERWIG et al, 2011). Talvez
isso possa explicar a falta de associagdo entre ronco e MAA.

Mordida cruzada posterior (MCP) e alteragbes nas dimensbes da largura e
profundidade do palato (palato mais estreito e mais profundo, respectivamente)
comparadas aos valores de normalidade (BERWIG et al, 2021), apresentaram maior
prevaléncia de ronco. Os estudos a seguir corroboram com nossos achados. A diminuigdo
da largura do palato apresentou associacdo com ronco em adultos (AL-MADANI et al,
2015). Criangas com menor largura maxilar a nivel de primeiros molares superiores
apresentaram maiores indices de distdrbios respiratorios do sono (VAZQUEZ-CASAS et
al, 2020). Assim como, criangcas com SAQOS, diagnosticadas por polissonografia,
apresentaram alta prevaléncia de mordida cruzada posterior e mordida aberta anterior
(CAPRIOGLIO et al., 1999). Estudos de Berwig (2011), Milanesi (2019), Trevisan
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(2015) e seus colaboradores também demonstraram reducao da largura de palato duro em
adultos e criangas respiradores orais. A reducédo da largura do palato duro foi associada a
sono agitado, menor fluxo de ar nasal, sinais e sintomas de rinite, e alteragdes nas fungdes
de mastigacao, degluticao e fala (MILANESI et al, 2019).

A relacdo causa-efeito entre alteracdes da dimensdo do palato, MCP e disturbios
respiratérios pode ser sugerida em estudos com tratamento ortodéntico interceptativo.
Criancas respiradoras orais com atresia maxilar submetidas a expanséo rapida da maxila
(ERM) apresentaram melhora no padrdo respiratorio, qualidade do sono e qualidade de
vida apos tratamento com disjuntores maxilares (IZUKA et al, 2015; CAMACHO et al.,
2017; ASHOK et al, 2014). Melhorias significativas também foram encontradas em sinais
e sintomas como cansacgo ao acordar, humor, selamento labial, salivacdo durante o sono,
ronco e bruxismo em crian¢as apos a ERM (GIANNASI et al., 2015).

O presente estudo avaliou somente a presenca de ronco. Sabe-se que o ronco pode
ser sintoma de algum tipo de disturbio respiratorio do sono como por exemplo a Sindrome
de Resisténcia das Vias Aéreas Superiores (SRVAS) ou Sindrome da Apneia Obstrutiva
do Sono, disturbios mais complexos que afetam a qualidade de vida do individuo. Deste
modo, € importante a identificacdo do ronco infantil afim de verificar suas possiveis
causas e consequéncias na vida do individuo. O ortodontista e odontopediatra s&o
profissionais aptos para identificar e tratar alteragfes craniofaciais como retrognatismo
mandibular, mordida cruzada posterior e atresia maxilar que possam estar atuando como
fatores causais do ronco.

Como limitacdo deste estudo, pode-se citar que ele foi baseado no relato dos pais,
podendo haver viés de memoria. Novos estudos com padrdo ouro de diagnostico para
distdrbios do sono utilizando a polissonografia ou dispositivos portateis para medicéo de
saturacdo de oxigénio sdo sugeridos para sedimentar o entendimento entre ronco,
alteracOes na dimenséo de palato e mas oclusdes. Assim como estudos longitudinais sdo
sugeridos para estabelecer causalidade.
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5. CONSIDERACOES FINAIS

A partir dos resultados do artigo I, observamos as seguintes associagdes: criangas
do sexo masculino, idade entre 11 a 13 anos e menor grau de educacdo materna
apresentaram pior desempenho escolar. Amamentacdo ndo exclusiva até os 6 meses de
idade e desordens do sono também predispuseram ao pior desempenho escolar. Em
relagcdo aos efeitos indiretos, a cor da pele ndo-branca impactou indiretamente no pior
desempenho escolar via modo respiratorio e desordens no sono.

No artigo Il, foi observada associacdo positiva entre a presenca de ronco em
criangas com palato mais estreito, overjet acentuado, mordida cruzada posterior associada
amenor largura e maior profundidade do palato nas regifes de primeiro molar permanente

ou segundo pré-molar/segundo molar deciduo.
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APENDICE A - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

UNIVERSIDADE FEDERAL DE SANTA MARIA — UFSM
CENTRO DE CIENCIAS DA SAUDE - CCS
PROGRAMA DE POS GRADUAGAO EM DISTURBIOS DA COMUNICAGAO HUMANA
PROJETO: “Caracterizagao e Avaliagao Integradas dos disturbios da Motricidade Orafacial e da Postura
Corporal-Fase 2"

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

As informagdes contidas neste documento tém por objetivo esclarecer detalhadamente os objetivos e procedimentos desta
pesquisa e obter por escrito autorizagao para participagao na mesma, com livre arbitrio e sem coagéo.

O projeto é executado por alunos de graduagdo em fonoaudiologia e fisioterapia, bem como mestrandos e doutorandos do
Programa de P6s-Graduagdo em Distlrbios da Comunicagdo Humana, do Centro de Ciéncias da Salde, da Universidade
Federal de Santa Maria, sob orientagdo da Prof®. Dr®. Ana Maria Toniolo da Silva (Curso de Fonoaudiologia), e Prof®. Dr2,
Eliane Corréa (Curso de Fisioterapia).

Objetivo: avaliar os diversos aspectos relacionados a motricidade orofacial e a postura corporal para verificar se existe
algum problema que dificulte a respiracao, degluticdo, mastigagéo e fala e agilizar o tratamento de tais alteragdes.
Justificativa: as alteragdes relacionadas a motricidade orofacial e a postura corporal, geralmente causam problemas que
aumentam, quando em conjunto. Assim, a importancia da realizagado desta pesquisa esta em obter informagdes precisas e
objetivas acerca destas alteragdes, para melhor direcionar o processo terapéutico.

Esta pesquisa ndo implica prejuizoe/ou risco aos participantes, pelo contrario, traz beneficios, uma vez que propdem sem
custos avaliagao fonoaudioldgica, fisioterapéutica, otorrinolaringolégica e odontolégica, a fim de detectar os sujeitos com
alteragées de motricidade orofacial e/ou de postura corporal, encaminhando-as para as intervengdes necessarias. Os
eventuais riscos que podem ocorrer referem-se ao deslocamento até os locais de avaliagdo (universidade e clinicas
particulares) ou naquelas avaliagdes em que seja necessario o uso de adesivos na pele, no que se refere a sua retirada.
Procedimentos: Apds consentimento para participagao no estudo, sera realizada triagem fonoaudiolégica para selecionar
os sujeitos que se enquadram nos critérios do estudo. Em seguida, os participantes poderao realizar avaliagao
fonoaudioldgica, fisioterapéutica, otorrinolaringolégica, odontolégica com moldagem do palato,
cefalométrica,antropométrica, fotografica, eletromiografica e baropodométrica, entre outros. Previamente as avaliagoes,
sera realizada uma breve entrevista com o paciente e/ou responsavel para obtengdo de informagdes sobre possiveis
queixas que irdo direcionar e complementar as avaliagbes. Cabe destacar, que as avaliacdes serdo selecionadas de
acordo com o objetivo da pesquisa, sendo que alguns sujeitos nao realizarao todas as avaliacdes citadas.

Nestas avaliagdes serdo realizados os seguintes procedimentos:

1. Avaliagao fonoaudiolégica: Avaliagdo das estruturas e fungdes do rosto (labios, lingua, bochechas, céu da boca e as
fungdes de respiragao, mastigagédo,degluticdo, sucgao e fala).

2. Avaliagao fisioterapéutica: Resposta de questionario com perguntas sobre os seus habitos de vida. O modo de respirar
sera avaliado com um aparelho no qual se deve puxar e soltar o ar em um tubo de borracha, e com outro aparelho em que
apenas irdo soprar. Também sera analisada a diferenga entre a inspiragdo e expiragdao, com o uso de uma fita métrica.
Havera ainda, uma avaliagao da postura corporal, na qual os pacientes serao fotografados nas posigoes de frente, perfil e
costas. As fotos serdo analisadas em um programa de computador.

3. Avaliagao otorrinolaringolégica: Sera realizada pelo médico por meio do exame de

nasofibrofaringoscopia composto por cabo flexivel e fino colocado no nariz do paciente apés aplicagdo de um anestésico
topico, para visualizagdo da garganta e do nariz. Esta avaliagdo nado traz nenhum risco ao paciente, sendo que se causar
algum desconforto mediante manifestagdo de vontade de nao se submeter ao exame, o mesmo nao sera realizado.

4. Avaliagao odontolégica e moldagem do palato (céu da boca): Sera realizada por um dentista que verificara o periodo
da denticdo, o estado de conservagado dos dentes e possiveis alteragdes na denticdo. Também sera realizada a moldagem
do palato (céu da boca) e dos dentes superiores com alginato (uma massinha com sabor de tuti-fruti que endurece na boca
em poucos segundos). Depois de retirado o molde da boca, o mesmo sera passado para o gesso. O molde de palato
eventualmente causa desconforto em algumas criangas que se assustam como procedimento. Caso isso ocorra, a
moldagem

nao sera realizada.

5. Avaliacao cefalométrica e tomografica: sera realizada em um centro de radiografia e documentagao ortodontica. Esta
avaliagdo nao déi, ndo € invasiva, ndo causa nenhum prejuizo ao paciente e possibilita a realizagdo medidas de algumas
dimensodes da cabega, através de uma radiografia. Nestes exames poderao ser utilizados meios de contraste.

6. Avaliacao antropométrica: serao marcados alguns pontos no rosto do paciente com lapis ou delineador de maquiagem
e realizadas medidas a partir destas marcagdes. O instrumento utilizado para medir € um paquimetro, um aparelho de
metal, ndo invasivo, que tera suas hastes levemente encostadas na pele da crianga. Essa avaliagao é indolor e ndo causa
desconforto. Eventualmente o sujeito podera ser avaliado pelo método de antropometria computadorizado, onde o tnico
instrumento a encostar na pele do paciente sera o delineador para marcagao dos pontos da face.

7. Avaliagao fotografica: serdo tiradas fotos do rosto (dentro e fora da boca) para complementar a avaliagdo odontolégica
e cefalométrica.

8. Avaliagao eletromiografica: este exame é um procedimento que ndo déi, ndo é invasivo, feito com eletrodos (adesivos)
colados na superficie da pele. Nao causa nenhum prejuizo ou dano ao individuo e verifica a atividade dos musculos, sua
“forga”. Durante realizagdo do exame, o paciente permanecera na posi¢do sentada confortavel e com os olhos abertos.Para
este exame sera feita a limpeza da pele do local avaliado com alcool etilico 70%. O Unico desconforto que os participantes
poderao sentir € em fungao da retirada de eletrodos da pele, pois estes possuem adesivos que colam, porém tal retirada
sera feita com cuidado a fim de minimizar qualquer sensagao desagradavel. A duragéo desta avaliagao é de cerca de uma
hora e trinta minutos, sendo o exame mais demorado do projeto.

9. Avaliacao baropodométrica: o exame da descarga de peso € feito de pés descalgos em cima de uma plataforma
computadorizada e também nao tras riscos ou desconforto.




As avaliagdes acima poderao ser acompanhadas pelo responsavel, quando for menor de idade, sendo que o exame podera
ser suspenso a qualquer momento, caso ocorra a vontade de interromper os testes por algum motivo, ndo sendo obrigado
a concluir os testes se ndo o desejar. As avaliagdes serdo realizadas nas dependéncias das escolas (no caso decriangas) e
no Laboratério de Motricidade Oral, do Servigo de Atendimento Fonoaudiolégico (SAF) da UFSM. Apds esta primeira etapa,
serdo oferecidas ao participante e responsaveis as informagdes sobre os resultados das avaliagdes e quais as condutas
sugeridas para o caso, que poderdo ser: encaminhamento para terapia fonoaudiolégica e/ ou fisioterapia; avaliagdo médica
ou a outros profissionais, quando houver necessidade.

Sera mantida a confidencialidade das informagdes referentes a identidade dos pacientes. Os

dados coletados serdo armazenados em banco de dados no laboratério de motricidade orofacial por 10 anos, sob
responsabilidade das coordenadoras do projeto, e ao término deste periodo os mesmos serdo incinerados. Como se trata
de um servigo de clinica-escola dentro de uma Universidade, os dados levantados a partir deste projeto serdo analisados
com objetivo cientifico e poderdo ser desenvolvidas pesquisas que serdo publicadas em revistas da area,com objetivo de
informar a populagédo e pesquisadores com relag@o aos dados coletados. Para tanto, estes dados fardo parte de um banco
de dados.

Declaracao dos participantes

* Fui informado detalhadamente por LUANA CRISTINA BERWIG sobre os objetivos, condigdes, natureza, procedimentos e
duragéo do estudo. As vantagens e desvantagens me foram explicadas de forma detalhada.

« Tive tempo suficiente para fazer perguntas e essas me foram respondidas de forma completa e detalhada. Além disso,
posso, a qualquer momento, solicitar novos esclarecimentos.

* Li e compreendi a folha de informagao, havendo recebido uma cépia da mesma.

« Estou ciente de que posso a qualquer tempo reverter minha decisdo de permitir a (minha/ e meu filho) participacdao no
estudo, sem precisar apresentar razées e sem por isso incorrer em qualquer sangao.

» Tenho conhecimento de que todos os dados pessoais serdo mantidos em total confidencialidade, ou seja, em nenhuma
hipétese serado citados nomes, na divulgagao de resultados deste estudo.

Assim sendo, eu ’
RG n° , abaixo assinado, responsavel por
(nome do aluno), declaro que, apés a leitura e esclarecimento
deste documento, concordo na participagao nesta pesquisa, livre de qualquer forma de constrangimento e coagéo.

Responsavel

—

Pesquisador responsavel

Santa Maria, / /

Declaracao dos participantes menores de idade

( JCONCORDO ( ) NAO CONCORDO
L ] e 0
N —

Se vocé tiver alguma consideragéo ou divida sobre a ética da pesquisa, entre em contato: Comité de Etica em Pesquisa -
CEP-UFSM, Av. Roraima, 1000 - Prédio da Reitoria — 7° andar — Campus Universitario — 97105-900 — Santa Maria-RS -
tel.: (65) 32209362 - email: comiteeticapesquisa@mail.ufsm.br

Os telefones de contato para quaisquer esclarecimentos sao (55) 3220 9239 (Servigo de Atendimento Fonoaudiolégico) ou
3220 8541 (Departamento de Fonoaudiologia da UFSM), com as professoras responsaveis citadas anteriormente.

Observagao: O Termo de Consentimento Informado, baseado no item IV das Diretrizes e Normas Regulamentadoras Para
a Pesquisa em Salde, do Conselho Nacional de Saude (resolugdo 196/96), sera assinado em duas vias, de igual teor,
ficando uma via em poder do participante da pesquisa ou do seu representante legal e outra com o(s) pesquisador(es)
responsavel(eis).
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APENDICE B — QUESTIONARIO AOS PAIS OU RESPONSAVEIS

Agradecemos por participar desta pesquisa! Estas perguntas SAO MUITO IMPORTANTES para melhor
conhecer a saiude de seu filho. Por favor, tente responder todas as perguntas! Qualquer davida, entre em
contato comigo pelo telefone: Luana — 9949 1938.

1) Nome da crianca:

2) Data de nascimento da crianca: / /

2) Telefones para contato:

3) Sexo: ( ) Femmino ( ) Masculino

4) Vocé considera seu filho(a) da raca:
( )branca( )mnegra( )mulato ( )outro (oriental, indio), qual?

5) Seu filho (a) mamou no peito (seio materno)? () Nao ( )Sim, até quando? (informar anos e/ou meses)

6) Seu filho (a) usou chupeta? ( ) Nio ( )Sim, até quando? (informar anos e/ou meses)
7) Seu filho (a) chupou dedo? ( ) Ndo ( ) Sim, até quando? (imformar anos e/ow meses)
8) Seu filho (a) comegou a caminhar sozinho sem apoio quando? (informar anos ¢/ou meses)

9) Possui problema neurolégico (convulsdes), sindrome ou ma formagdo na face? () Nao () Sim,
especifique:

10) Realizou ou realiza tratamento fonoaudiolégico? ( ) Nao ( ) Sim, por qué?

11) Realizou ou realiza tratamento ortodontico, fazendo uso de aparelho dentario mével ou fixo? ( )Nao ( )Sim

12) Quanto ao sono de seu filho(a), marque se € verificado: ( ) ronco ( ) baba no travesseiro
() acorda para ingerir agua ( ) agitacdo ( ) boca aberta enquanto dorme

13) Quanto a respiragao do seu filho (a), quando acordado (a), esta ocorre: ( ) pelo nariz ( ) pela boca

14) Seu filho (a). possui alguma dificuldade na fala? ( ) Nao ( )Sim, qual?

15) Em relacdo aos problemas respiratorios do seu filho (a), marque os que ele (a) possui com frequéncia: ( ) asma
() resfriados frequentes (mais de 6 episodios/ano) ( ) problemas de garganta ( ) mau halito ( ) bronquite ( )
pneumonia ( )rinite ( ) sinusite ( ) obstrug¢do nasal ( ) coceirano nariz ( )nariz escorrendo ( ) espirros.

16) Seu filho (a):
- Fala outra lingua? ( ) Nao ( )Sim
- Apresenta dores de ouvido frequentes (otites)? ( ) sim ( ) nao
- Apresenta dificuldades para escutar? ( )nao ( )sim Usa aparelho para ouvir? ( ) nao ( ) sim
- Apresenta dificuldades para enxergar? ( ) ndo ( )sim Usa 6culos? ( ) ndo ( ) sim
- Apresenta alguma dificuldade para falar? ( ) ndo ( ) sim. Descreva:
- Apresenta dificuldade para compreender a fala? ( ) ndo ( ) sum. Descreva:

- Apresenta ou apresentou doenca grave (por eX. epilepsia, tumor, meningite, pneumonia) ou psiquiatricas
(depressao, transtorno de déficit de atengao e hiperatividade, psicoses)? ( ) nao ( ) sim,
Qual / quais? Faz tratamento? ( ) sim ( ) nao

17) Com que 1dade a crianga entrou na escola?

18) A crianca tem ou teve problemas para aprender a ler e escrever? ( )nao ( )sim Qual?

19) A crianca repetiu alguma série? ( )nao ( )sim  Qual(is)?
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20) Como voce classifica o rendimento (ou desem}genho) escolar de seu filho?
Regular ( ) Bom( ) Muitobom( ) Otimo ( )

21) Outras Informacgodes que achar importante sobre seu(sua) filho(a):

22) No més passado, quanto receberam em Reais, juntas, todas as pessoas que moram na sua casa? (incluindo salarios,

bolsa familia, pensdo, aposentadoria e outros rendimentos)
23) Quantos comodos tem a casa (exceto banheiro)?

24) Quantas pessoas, incluindo o Sr(a), moram na casa?
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Qual a escolaridade da mae (ou a responsavel)

) Analfabeto

)17 a 4* séries incompletas — tiltima série que frequentou:

) 1*a 4% séries completas (primario ou ensino fundamental T)

) 5% a 8" séries incompletas — ultima série que frequentou:

) 5% a 8 séries completas (ginasial ou ensino fundamental IT)

) 1° a0 3° anos incompletos — ultimo ano que frequentou:

) 1° ao 3° anos completos (colegial, cientifico ou ensino médio)/curso técnico, qual?

) Ensino superior incompleto — quantos anos frequentou:

—~ e e e~ o~ e~

) Ensino superior completo

Qual a escolaridade do pai (ou responsavel)

() Analfabeto/

a 4" séries incompletas — ultima série que frequentou:

["aq” let It fi t

() 1*a 4*séries completas (primario ou ensino fundamental T)
() 5"a 8 séries mcompletas — ultima série que frequentou:
() 5"a 8 séries completas (ginasial ou ensino fundamental IT)
() 1°ao 3° anos incompletos — tltimo ano que frequentou:
() 1°ao 3° anos completos (colegial, cientifico ou ensino meédio)/curso técnico, qual?
() Ensino superior incompleto — quantos anos frequentou:
() Ensino superior completo
Qual a Profissdo da mée? Ocupagio?
Qual a Profissdo do pai? Ocupagio?
Tem irmaos? () sim Quantos: () ndo.
Quais e quantos desses itens sua familia possui?
TV em cores: Videos-cassetes/DVD: Radios: Banheiros: Carros:

Empregados mensalista: Magquina de lavar: Freezer (separado ou 2° porta da geladeira):
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APENDICE C - FICHA DE AVALIACAO MIOFUNCIONAL

Ficha de Avaliagio Miofuncional Aparéncia de bochech
Normal (3)
Nome: Wolume aumentado ou flicida/arqueadas Leve 2)
Data: / / Idade: Escola: Turma:____ Severa (EY]
Posigio da lingua
Contida na cavidade oral Normal 3)
Interposta aos arcos dentarios Adaptagdo ou disfungdo 2)
AVALIACAO QUANTITATIVA DO PALATO EM BOCA COM PAQUIMETRO Protruida em excesso o
LARGURA CANINA Aparéncia do palato duro
Largura adequada Normal 3)
LARGURA 1°° PRE-MOLARES Largura diminuida (estreito) ;::m :i;
fundidade palato duro (MBGR): | Jadequada [ Jaumentada (alto) - ( ) Leve [ ) Severo
LARGURA 2 PRE-MOLAR Forma do ldbio superior
{} Normal {12 arco do cupido) { )Asa de gaivota (17 e 29 arco do cupido)
LARGURA 1™ MOLAR Forma do labio inferior
() Norma () Eversio discreta () Eversao acentuada
Comprimento do labio superior
AVALIACAO QUANTITATIVA DO PALATO EM BOCA COM COMPASSO { ) Cobee X dos incisivas__{ ) Cabee mais que % __{ ) Cobre menns que %
Mucosa externa dos libios
PROFUNDIDADE CANINA (| Narmal ( ) Comsaliva () Ressecada ( ) Ferida
FUNCOES
LARGURA CANINA Respiragio Escore
Respiracao nasal Normal (3)
PROFUNDIDADE 2% PRE-MOLAR Respiracdo oronasal Leve (ON) (2)
Severa (0] (1)
55 Possibilidade de uso nasal: ( ) 2 min oumais ( ) entre 1 &2 min |} menos que 1 min
LARGURA 2% PRE-MOLAR () resfriado ou em crise de rinite_( | necessaria reavaliar { ) modo respiratério gera duvida
Fala: de 1 5 20, dias da semana, meses do ano, alfabeto (MBGR)
Omissio ( Jausente | [ ) assistematica | [ ) sistematica | Fonels):
DIMA: DIMALP: Substituigio | ( ) ausente | [ ) assistematica | [ ) sistematica_ | Fonels):
Distorgio { Jausente | () assistemdtica { ) sistematica Fone(s):
APARENCIA E CONDICAO POSTURAL/POSICAO Fala: de figuras da prancha (MBGR)
Condigio Postural dos Libios Ebcones Omissio (Jausente | [ )assistematica | [ ) sistematica | Fonels):
Oclusdo normal dos 13bios Normal 3) Substituigio ( Jausente | [ )assistematica { ) sistematica Fone(s):
Oclusdo dos labios com tensao Atividade aumentada dos labios e Mm. | (2) Distovglo (ausente | [ }assistemstica | {)sistemdtica | Fonefs):
Mentual Em caso de distorgdo: [ | interdental anterior [ | interdental lateral [ ] auséncia ou pouca vibragio do dpice
Auséncia de oclusdo labial Disfuncdo leve (entreabertos) (2) [ ] vibracgo miltipla do apice [ ] elevacdo do dorso [ | rebaixamento do dorso [ ] outras:
Disfuncdo severa (totalmente abertos) [ (1) Frénula:  extensso: (0} sdequada [1) longa (1) curta
Postura vertical da fixagao na lingua: (0] parte média (1) entre & parte média e o apice  (2) na spice
Postural normal Mantém espaco funcional livre 3) fikag3o no assoalho: (0) entre as carinculas (1) na crista alveslar
OclusSio dos dentes S5em espago funcional fivre (2] outras caracteristicas: (0) ndo hd [1) submerso (espessa (1) com fibrose
Boca aberta Disfungdo leve (2) { JNormal | }Anteriorizade () Curte () Curto e anteririzade { ) Anguiloglossia
Excessiva abertura de boca Disfungdo severa (1) CONDUTA: ( ) Fenoterapia [ ) Av ORL | ) Tratamento da oclus3o é prioridade ( ) Orientag3o aos pais




APENDICE D - FICHA DE AVALIACAO ODONTOLOGICA

Ficha de avaliagao oclusal

Nome: Turma:
Escola: Data: /[
Avaliador:

Periodo da dentigao:
OMista [O1° periodo transitério O Periodo intertransitério [0 2° periodo transitério

Avaliagao sagital:

OClasse |
OClasse Il O Divisao 1 O Subdivisao D
O Divisao 2 O Subdivisao E
O Classe lll O Subdivisao D
O Subdivisao E
Overjet: mm  Oacentuado (mais que 4 mm)
(medir nos incisivos) [0 mordida cruzada anterior (dentes: ) O com desvio funcional

Avaliagao vertical:
Overbite: mm O Mordida aberta
O Mordida profunda (mais que 4mm)

Avaliacao transversal:

Em MIH
O Normal
O Mordida cruzada posterior OL O Bilateral
aov O Unilateral O Direita
OEsquerda
EmRC
O Normal
O Presenca de desvio funcional
[0 Mordida cruzada posterior O Bilateral
O Unilateral O Direita
O Esquerda

Avaliagao intra-arcos:
Diastemas Superior Inferior

OPresentes O Presentes

O Ausentes O Ausentes

O nao se pode avaliar O nao se pode avaliar

Apinhamentos Superior Inferior
O Presentes O Presentes
O Ausentes [0 Ausentes

O nao se pode avaliar Onao se pode avaliar
Perdas dentarias:

Deciduos Permanentes

Observacgoes (caries, freios, IPV e ISG):
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DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: CARACTERIZACAO E AVALIACAC INTEGHRADAS DOS DISTURBIOS DA
MOTRICIDADE OROFACIAL € DA POSTURA CORPORAL - FASE 2

Pesquisador: ANA MARIA TONIOLO DA SILVA

Area Temética:

Versdo: 4

CAAE: 08105512.0.0000.5346

Instituiglo Proponente: Universicace Federal ce Santa Maria/ Pro-Aeitora de Pos-Oracuagho @
Patrocinador Principal: Financiamento Prépro

DADOS DO PARECER

Numero do Parecer: 837461
Data da Relatoria: 10032015

Apresentagho do Projeto:
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ANEXO B - NORMAS PARA PUBLICACAO NO PERIODICO COMMUNITY
DENTISTRY AND ORAL EPIDEMIOLOGY

Author Guidelines

Community Dentistry & Oral Epidemiology now offers Free Format submission for a

simplified and streamlined submission process; More details here

Content of Author Guidelines: 1. General, 2. Ethical Guidelines, 3. Submission of

Manuscripts, 4. Manuscript Format and Structure, 5. After Acceptance

Useful Websites: Submission Site, Articles published in Community Dentistry and Oral

Epidemioloqgy, Author Services, Wiley Blackwell’s Ethical Guidelines, Guidelines for Figures

1. GENERAL

The aim of Community Dentistry and Oral Epidemiology is to serve as a forum for
scientifically based information in community dentistry, with the intention of continually
expanding the knowledge base in the field. The scope is therefore broad, ranging from
original studies in epidemiology, behavioural sciences related to dentistry, and health
services research, through to methodological reports in program planning, implementation

and evaluation. Reports dealing with people of any age group are welcome.

The journal encourages manuscripts which present methodologically detailed scientific
research findings from original data collection or analysis of existing databases. Preference
is given to new findings. Confirmation of previous findings can be of value, but the journal
seeks to avoid needless repetition. It also encourages thoughtful, provocative
commentaries on subjects ranging from research methods to public policies. Purely
descriptive reports are not encouraged, and neither are behavioural science reports with
only marginal application to dentistry.

Knowledge in any field advances only when research findings and policies are held up to
critical scrutiny. To be consistent with that view, the journal encourages scientific debate on
a wide range of topics. Responses to research findings and views expressed in the journal
are always welcome, whether in the form of a manuscript or a commentary. Prompt
publication will be sought for these submissions. Book reviews and short reports from
international conferences are also welcome, and publication of conference proceedings can
be arranged with the publisher.

Please read the instructions below carefully for details on the submission of manuscripts,
and the journal's requirements and standards, as well as information on the procedure after

acceptance of a manuscript for publication in Community Dentistry and Oral Epidemiology.


https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/free-format-submission.html
https://onlinelibrary.wiley.com/page/journal/16000528/homepage/forauthors.html#freeformat
http://media.wiley.com/assets/7130/56/SN_Sub2000_F_CoW.pdf
http://media.wiley.com/assets/7130/56/SN_Sub2000_F_CoW.pdf
http://mc.manuscriptcentral.com/cdoe
https://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-0528
https://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-0528
http://authorservices.wiley.com/bauthor/author.asp
http://authorservices.wiley.com/bauthor/publicationethics.asp
http://authorservices.wiley.com/bauthor/illustration.asp
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Authors are encouraged to visit Wiley Blackwell Author Services for further information on

the preparation and submission of articles and figures.

2. GUIDELINES FOR RESEARCH REPORTING
Community Dentistry and Oral Epidemiology adheres to the ethical guidelines below for

publication and research.

2.1. Authorship and Acknowledgements

Authorship: Authors submitting a manuscript do so on the understanding that the
manuscript has been read and approved by all authors, and that all authors agree to the

submission of the manuscript to the Journal.

Community Dentistry and Oral Epidemiology adheres to the definition of authorship set up
by the International Committee of Medical Journal Editors (ICMJE). According to the ICMJE
criteria, authorship should be based on (1) substantial contributions to conception and
design of, or acquisition of data or analysis and interpretation of data, (2) drafting the article
or revising it critically for important intellectual content and (3) final approval of the version

to be published. Authors should meet conditions 1, 2 and 3.

It is a requirement that all authors have been credited as appropriate upon submission of
the manuscript. Contributors who do not qualify as authors should instead be mentioned

under Acknowledgments.

Acknowledgements: Under acknowledgements, please specify contributors to the article
other than the authors accredited, along with all sources of financial support for the
research.

2.2. Ethical Approvals

In all reports of original studies with humans, authors should specifically state the nature of
the ethical review and clearance for the study protocol. Informed consent must be obtained
from human participants in research studies. Some reports, such as those dealing with
institutionalized children or mentally disabled persons, may need additional details of
ethical clearance.

Research participants: research involving human participants will be published only if
such research has been conducted in full accordance with ethical principles, including the

World Medical Association Declaration of Helsinki (version 2008) and the additional

requirements (if any) of the country where the research has been carried out.


http://authorservices.wiley.com/bauthor/
http://www.wma.net/en/20activities/10ethics/10helsinki/index.html
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Manuscripts must be accompanied by a statement that the research was undertaken with
the understanding and written consent of each participant and according to the above

mentioned principles.

All studies should include an explicit statement in the Methods section identifying the
review and ethics committee approval for each study, if applicable. Editors reserve the right
to reject papers if there is doubt as to whether appropriate procedures have been used.

Take care to use the term “participant” instead of “subject” when reporting on your study.

Ethics of investigation: Manuscripts not in agreement with the guidelines of the Helsinki
Declaration (as revised in 1975) will not be accepted for publication.

Animal Studies: If experimental animals are used, the methods section must clearly
indicate that adequate measures were taken to minimize pain or discomfort. Experiments
should be carried out in accordance with the Guidelines laid down by the National Institute
of Health (NIH) in the USA in respect of the care and use of animals for experimental
procedures or with the European Communities Council Directive of 24 November 1986

(86/609/EEC) and in accordance with local laws and regulations.

2.3. Clinical Trials
Clinical trials should be reported using the CONSORT guidelines available

at http://www.consort-statement.org. A CONSORT checklist should also be included in

the submission material.

Community Dentistry and Oral Epidemiology encourages authors submitting manuscripts
reporting from a clinical trial to register the trials in any of the following free, public clinical
trials

registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials, http://isrctn.org/.

The clinical trial registration number and name of the trial register will then be published

with the manuscript.

2.4. Observational and Other Studies

Reports on observational studies such as cohort, case-control and cross-sectional studies
should be consistent with guidelines such as STROBE. Meta-analysis for systematic
reviews should be reported consistent with guidelines such as QUOROM or MOOSE.

These guidelines can be accessed at www.equator-network.org. Authors of analytical

studies are strongly encouraged to submit a Directed Acyclic Graph as a supplementary file
for the reviewers and editors. This serves to outline the rationale for their modelling

approach and to ensure that authors consider carefully the analyses that they conduct.


http://www.consort-statement.org/
http://www.consort-statement.org/mod_product/uploads/CONSORT%202001%20checklist.doc
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Studies with a health economics focus should be consistent with the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) statement and the CHEERS

checklist; see the article at the following link: https://www.bmj.com/content/346/bmj.f1049.

2.5. Appeal of Decision

The decision on a manuscript is final and cannot be appealed.

2.6. Permissions

If all or parts of previously published illustrations are used, permission must be obtained
from the copyright holder concerned. It is the primary author's responsibility to obtain these
in writing and provide copies to the Publishers.

Photographs of People

Community Dentistry and Oral Epidemiology follows current HIPAA guidelines for the
protection of patient/participant privacy. If an individual pictured in a digital image or
photograph can be identified, his or her permission is required to publish the image. The
corresponding author may submit a letter signed by the patient authorizing the Community
Dentistry and Oral Epidemiology to publish the image/photo. Alternatively, a form provided
by Community Dentistry and Oral Epidemiology (available by clicking the "Instructions and
Forms" link in Manuscript central) may be downloaded for your use. You can also download
the form here. This approval must be received by the Editorial Office prior to final
acceptance of the manuscript for publication. Otherwise, the image/photo must be altered

such that the individual cannot be identified (black bars over eyes, etc.).

2.7. Copyright Assignment

If your paper is accepted, the author identified as the formal corresponding author for the
paper will receive an email prompting them to log into Author Services, where, via the Wiley
Author Licensing Service (WALS), they will be able to complete the licence agreement on
behalf of all authors on the paper.

For authors signing the copyright transfer agreement

If the Open Access option is not selected, the corresponding author will be presented with
the copyright transfer agreement (CTA) to sign. The terms and conditions of the CTA can
be previewed in the samples associated with the Copyright FAQs below:

CTA Terms and Conditions http://authorservices.wiley.com/bauthor/fags copyright.asp

For authors choosing Open Access
If the Open Access option is selected, the corresponding author will have a choice of the

following Creative Commons License Open Access Agreements (OAA):


https://www.bmj.com/content/346/bmj.f1049
https://onlinelibrary.wiley.com/pb-assets/assets/16000528/Standard_Release_Form-1509465793000.pdf
http://authorservices.wiley.com/bauthor/faqs_copyright.asp
https://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-0528/homepage/FundedAccess.html

76

Creative Commons Attribution License OAA

Creative Commons Attribution Non-Commercial License OAA

Creative Commons Attribution Non- Commercial - NoDerivs License OAA

To preview the terms and conditions of these open access agreements, please visit the
Copyright FAQs hosted on Wiley Author

Services http://authorservices.wiley.com/bauthor/fags copyright.asp and

visit http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html.

If you select the Open Access option and your research is funded by The Wellcome Trust
and members of the Research Councils UK (RCUK) or the Austrian Science Fund (FWF),
you will be given the opportunity to publish your article under a CC-BY license supporting
you in complying with your Funder requirements. For more information on this policy and

the Journal’s compliant self-archiving policy, please

visit: http://www.wiley.com/go/funderstatement.

3. SUBMISSION OF MANUSCRIPTS
New submissions should be made via the Research Exchange submission

portal: https://wiley.atyponrex.com/journal/CDOE. Should your manuscript proceed to the

revision stage, you will be directed to make your revisions via the same submission portal.
You may check the status of your submission at anytime by logging on to
submission.wiley.com and clicking the “My Submissions” button. For technical help with the

submission system, please review our FAQs or contact submissionhelp@wiley.com.

Community Dentistry and Oral Epidemiology requires the submitting/corresponding author
(only) to provide an ORCID iD when submitting their manuscript. If the author does not
have an ORCID iD, an easy-to-use application to obtain one is available through the
journal’'s ScholarOne system. Complete instructions for submitting a manuscript are
available online and below. Further assistance can be obtained from the Managing Editor,
Michelle Martire: cdoejournal@wiley.com

Editorial Office:

Professor Sarah Baker

The University of Sheffield

School of Clinical Dentistry

19 Claremont Crescent
Sheffield

S10 2TA

UK

E-mail: s.r.baker@sheffield.ac.uk
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The Managing Editor is Michelle Martire: cdoejournal@wiley.com

Data Sharing and Data Availability
Community Dentistry and Oral Epidemiology expects that data supporting the results in the
paper will be archived in an appropriate public repository. Authors are required to provide

a data availability statement to describe the availability or the absence of shared data.

When data have been shared, authors are required to include in their data availability
statement a link to the repository they have used, and to cite the data they have shared.
Whenever possible the scripts and other artefacts used to generate the analyses presented
in the paper should also be publicly archived. If sharing data compromises ethical

standards or legal requirements, then authors are not expected to share it.

Article Preparation Support

Wiley Editing Services offers expert help with English Language Editing, as well as

translation, manuscript formatting, figure illustration, figure formatting, and graphical
abstract design — so you can submit your manuscript with confidence.

Also, check out our resources for Preparing Your Article for general guidance about writing

and preparing your manuscript.

3.1. Getting Started

By submitting a manuscript to or reviewing for this publication, your name, email address,
and affiliation, and other contact details the publication might require, will be used for the
regular operations of the publication, including, when necessary, sharing with the publisher
(Wiley) and partners for production and publication. The publication and the publisher
recognize the importance of protecting the personal information collected from users in the
operation of these services, and have practices in place to ensure that steps are taken to
maintain the security, integrity, and privacy of the personal data collected and processed.

You can learn more at https://authorservices.wiley.com/statements/data-protection-

policy.html

3.2. Manuscript Files Accepted

Manuscripts should be uploaded as Word (.doc or .docx) or Rich Text Format (.rtf) files (not
write-protected), along with separate Figure files. For the latter, GIF, JPEG, PICT or Bitmap
files are acceptable for submission, but only high-resolution TIF or EPS files are suitable for
printing. Tables should be done in Word rather than in Excel. The files will be automatically
converted to HTML and a PDF document on upload, and those will be used for the review

process. The text file must contain the entire manuscript, including the title page, abstract,


mailto:cdoejournal@wiley.com
https://authorservices.wiley.com/author-resources/Journal-Authors/open-access/data-sharing-citation/data-sharing-policy.html#standardtemplates
https://wileyeditingservices.com/en/article-preparation/?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prep&utm_campaign=prodops
https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/index.html?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prepresources&utm_campaign=prodops
https://authorservices.wiley.com/statements/data-protection-policy.html
https://authorservices.wiley.com/statements/data-protection-policy.html
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text, references, tables, and figure legends, but no embedded figures. Figure tags should
be included in the file. Manuscripts should be formatted as described in the Author

Guidelines below.

3.3. Suggest Two Reviewers

Community Dentistry and Oral Epidemiology attempts to keep the review process as short
as possible to enable rapid publication of new scientific data. In order to facilitate this
process, please suggest the names and current email addresses of two potential
international reviewers whom you consider capable of reviewing your manuscript. Whether

these are used is up to the Editor, but it is helpful to have the suggestions.

3.4. Suspension of Submission Mid-way in the Submission Process
You may suspend a submission at any phase before clicking the 'Submit' button and save it
to submit later. The manuscript can then be located under '‘Unsubmitted Manuscripts' and

you can click on ‘Continue Submission’ to continue your submission when you choose to.

3.5. E-mail Confirmation of Submission

After submission, you will receive an email to confirm receipt of your manuscript. If you do
not receive the confirmation email within 10 days, please check your email address
carefully in the system. If the email address is correct, please contact your IT department.
The error may be caused by some sort of spam filtering on your email server. Also, the
emails should get through to you if your IT department adds our email server

(uranus.scholarone.com) to their whitelist.

3.6. Review Procedures

All manuscripts (except some commentaries and conference proceedings) are submitted to
an initial review by the Editor or Associate Editors. Manuscripts which are not considered
relevant to oral epidemiology or the practice of community dentistry or are not of interest to
the readership of Community Dentistry and Oral Epidemiology will be rejected without
review. Manuscripts presenting innovative, hypothesis-driven research with
methodologically detailed scientific findings are favoured to move forward to peer review.
All manuscripts accepted for peer review will be submitted to at least 2 reviewers for peer
review, and comments from the reviewers and the editor will be returned to the

corresponding author.

3.7. Manuscript Status
You can access ScholarOne Manuscripts (formerly known as Manuscript Central) any time

to check your 'Author Centre' for the status of your manuscript. The Journal will inform you
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by e-mail once a decision has been made.

3.8. Submission of Revised Manuscripts

Revised manuscripts must be uploaded within two or three months of authors being notified
of a Minor or Major revision decision respectively. Locate your manuscript under
'‘Manuscripts with Decisions' and click on 'Submit a Revision' to submit your revised
manuscript. Please remember to delete any previously-uploaded files when you upload
your revised manuscript. Revised manuscripts must show changes to the text in either a
coloured font or highlighted text. Do NOT use track changes for this. Prepare and submit a
separate “Response to reviewers” document, in which you address EACH of the points

raised by the reviewers.

3.9. Conflict of Interest

Community Dentistry & Oral Epidemiology requires that sources of institutional, private and
corporate financial support for the work within the manuscript must be fully acknowledged,
and any potential grant holders should be listed. Acknowledgements should be brief and
should include information concerning conflict of interest and sources of funding. It should

not include thanks to anonymous referees and editors.

3.10. Editorial Board Submissions

Manuscripts authored or co-authored by the Editor-in-Chief or by members of the Editorial
Board are evaluated using the same criteria determined for all other submitted manuscripts.
The process is handled confidentially and measures are taken to avoid real or reasonably

perceived conflicts of interest.

4. MANUSCRIPT FORMAT AND STRUCTURE

Community Dentistry & Oral Epidemiology now offers Free Format submission for a

simplified and streamlined submission process.

Before you submit, you will need:

Your manuscript: this should be an editable file including text, figures, and tables, or
separate files — whichever you prefer. All required sections should be contained in your
manuscript, including abstract, introduction, methods, results, and conclusions. Figures and
tables should have legends. Figures should be uploaded in the highest resolution possible.
References may be submitted in any style or format, as long as it is consistent throughout
the manuscript. Supporting information should be submitted in separate files. If the

manuscript, figures or tables are difficult for you to read, they will also be difficult for the


https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/free-format-submission.html
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editors and reviewers, and the editorial office will send it back to you for revision. Your
manuscript may also be sent back to you for revision if the quality of English language is
poor.

An ORCID ID, freely available at https://orcid.org. (Why is this important? Your article, if
accepted and published, will be attached to your ORCID profile. Institutions and funders are
increasingly requiring authors to have ORCID IDs.)

The title page of the manuscript, including:

Your co-author details, including affiliation and email address. (Why is this important? We
need to keep all co-authors informed of the outcome of the peer review process.)
Statements relating to our ethics and integrity policies, which may include any of the
following (Why are these important? We need to uphold rigorous ethical standards for the
research we consider for publication):

data availability statement

funding statement

conflict of interest disclosure

ethics approval statement

patient consent statement

permission to reproduce material from other sources

clinical trial registration

If you are invited to revise your manuscript after peer review, the journal will also
request the revised manuscript to be formatted according to journal requirements as

described below.

Main Text File

Manuscripts can be uploaded either as a single document (containing the main text, tables
and figures), or with figures and tables provided as separate files. Should your manuscript
reach revision stage, figures and tables must be provided as separate files. The main

manuscript file can be submitted in Microsoft Word (.doc or .docx) format.

Your main document file should include:

e A short informative title containing the major key words. The title should not contain
abbreviations

e The full names of the authors with institutional affiliations where the work was
conducted, with a footnote for the author’'s present address if different from where
the work was conducted

¢ Acknowledgments

e Abstract

e Up to seven keywords


https://orcid.org/
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e Main body

¢ References

e Tables (each table complete with title and footnotes)

e Figures: Figure legends must be added beneath each individual image during

upload AND as a complete list in the text

4.1. Word Limit and Page Charges

Articles should be limited to 3,700 words (including references) and 6 Tables or Figures;
alternatively, 4,000 words (including references) and 5 Tables or Figures may be used.
This equates to seven published pages, and authors are strongly encouraged to stay
within those limits. The Methods and Results sections are usually where the word count
can “blow out”, and authors are encouraged to consider submitting heavily detailed material
for inclusion in a separate online Appendix to their article (at no cost). Articles exceeding
seven published pages are subject to a charge of USD 300 per additional page. One
published page amounts approximately to 5,500 characters (including spaces) of
text but does not include Figures and Tables.

If your paper is Open Access, because you have paid an APC, Article Page Charge, then
you do not pay for the page charges too. For more information on APCs, please click
here to view our resources. If you have further questions please email the journal's editorial

office, cdoejournal@wiley.com.

4.2. Format Language

All submissions must be in English; both British and American spelling conventions are
acceptable. Authors for whom English is a second language must have their manuscript
professionally edited by an English speaking person before submission to make sure the
English is of high quality. It is preferred that the manuscript is professionally edited. A list of
independent suppliers of editing services can be found

at http://wileyeditingservices.com/en/. All services must be paid for and arranged by the

author, and use of one of these services does not guarantee acceptance or preference for

publication.

Font: All submissions must be 1.5 spaced using a standard 12-point font size, and
preferably in the Times Roman font.

Abbreviations, Symbols and Nomenclature: Authors can consult the following source:
CBE Style Manual Committee. Scientific style and format: the CBE manual for authors,

editors, and publishers. 6th ed. Cambridge: Cambridge University Press, 1994

4.3. Structure


https://authorservices.wiley.com/author-resources/Journal-Authors/open-access/article-publication-charges.html
https://authorservices.wiley.com/author-resources/Journal-Authors/open-access/article-publication-charges.html
mailto:cdoejournal@wiley.com
http://wileyeditingservices.com/en/
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All manuscripts submitted to Community Dentistry and Oral Epidemiology should follow the
structure guidelines below.

Title Page: the names and institutional affiliations of all authors of the manuscript should be
included.

Abstract: All manuscripts submitted to Community Dentistry and Oral Epidemiology should
use a structured abstract under the headings: Objectives — Methods — Results —
Conclusions.

Main Text of Original Articles should include Introduction, Methods, Results and
Discussion. Subheadings are not encouraged.

Introduction: this should be focused, outlining the historical or logical origins of the study
and not summarise the findings; exhaustive literature reviews are not appropriate. It should
close with an explicit statement of the specific aims of the investigation.

Methods must contain sufficient detail such that, in combination with the references cited,
all studies reported can be fully reproduced. As a condition of publication, authors are
required to make materials and methods used freely available to other academic
researchers for their own use.

Results should not focus overly on P values — we concur with recent calls for less
emphasis on statistical significance (see Amrhein et al, Nature 2019; 567: 305-307). In the
Results section, have one paragraph of text per Table, and do not repeat Table data in that
Results text; instead, draw the reader’s attention to the highlights/important parts of the
Table. Avoid "compared to" - use 'than' instead.

Discussion: See Docherty and Smith, BMJ 1999; 318: 1224-5 for how to structure a
Discussion section. That structure is encouraged. The section should end with a brief
conclusion and a comment on the potential clinical program or policy relevance of the
findings. Statements and interpretation of the data should be appropriately supported by
original references. In the Discussion and conclusion, use the term ‘'findings' rather than

results’.

4.4. References

Authors are required to cite all necessary references for the research background, methods
and issues discussed. Primary sources should be cited. Relevant references published in
CDOE are expected to be among the cited literature.

The list of references begins on a fresh page in the manuscript. All references should be
numbered consecutively in order of appearance and should be as complete as possible. In
text citations should cite references in consecutive order using Arabic superscript numerals.
Sample references follow:

Journal article:
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1. King VM, Armstrong DM, Apps R, Trott JR. Numerical aspects of pontine, lateral
reticular, and inferior olivary projections to two paravermal cortical zones of the cat
cerebellum. J Comp Neurol 1998;390:537-551.

Book:

2. Voet D, Voet JG. Biochemistry. New York: John Wiley & Sons; 1990. 1223 p.
Please note that journal title abbreviations should conform to the practices of Chemical
Abstracts.

For more information about AMA reference style - AMA Manual of Style

4.5. Tables, Figures and Figure Legends
Tables are part of the text and should be included, one per page, after the References.
Please see our Guide to Tables and Figures for guidance on how to lay these out. All

graphs, drawings, and photographs are considered figures and should be sequentially
numbered with Arabic numerals. Each figure must be on a separate page and each must
have a caption. All captions, with necessary references, should be typed together on a
separate page and numbered clearly (Fig.1, Fig. 2, etc.).

Preparation of Electronic Figures for Publication: Although low-quality images are
adequate for review purposes, print publication requires high quality images to prevent the
final product being blurred or fuzzy. Submit EPS (lineart) or TIFF (halftone/photographs)
files only. MS PowerPoint and Word Graphics are unsuitable for printed pictures. Do not
use pixel-oriented programmes. Scans (TIFF only) should have a resolution of 300 dpi
(halftone) or 600 to 1200 dpi (line drawings) in relation to the reproduction size (see
below). EPS files should be saved with fonts embedded (and with a TIFF preview if
possible). For scanned images, the scanning resolution (at final image size) should be as
follows to ensure good reproduction: line art: >600 dpi; half-tones (including gel

photographs): >300 dpi; figures containing both halftone and line images: >600 dpi.

Further information can be obtained at Wiley Blackwell’s guidelines for

figures: http://authorservices.wiley.com/bauthor/illustration.asp.

Check your electronic artwork before submitting

it: http://authorservices.wiley.com/bauthor/eachecklist.asp

Permissions: If all or parts of previously published illustrations are used, permission must
be obtained from the copyright holder concerned. It is the corresponding author's
responsibility to obtain these in writing and provide copies to the Publishers.

Figure Legends: All captions, with necessary references, should be typed together on a

separate page and numbered clearly (Fig.1, Fig. 2, etc.).


http://www.amamanualofstyle.com/
https://onlinelibrary.wiley.com/pb-assets/assets/16000528/Guide_to_Tables_and_Figures-1509465787000.pdf
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Special issues: Larger papers, monographs, and conference proceedings may be
published as special issues of the journal. The full cost of these extra issues must be paid

by the authors. Further information can be obtained from the editor or publisher.

5. AFTER ACCEPTANCE
Upon acceptance of a manuscript for publication, the manuscript will be forwarded to the

Production Editor, who is responsible for the production of the journal.

5.1. Proof Corrections

The corresponding author will receive an email alert containing a link to a web site. A
working email address must therefore be provided for the corresponding author. The proof
can be downloaded as a PDF (portable document format) file from this site.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(free of charge) from the following Web

site: www.adobe.com/products/acrobat/readstep2.html. This will enable the file to be opened,

read on screen, and printed out in order for any corrections to be added. Further
instructions will be sent with the proof. Hard copy proofs will be posted if no e- mail address
is available; in your absence, please arrange for a colleague to access your e-mail to
retrieve the proofs. Proofs must be returned within three days of receipt.

Since changes to proofs are costly, we ask that you only correct typesetting errors.
Excessive changes made by the author in the proofs, excluding typesetting errors, will be
charged separately. Other than in exceptional circumstances, all illustrations are retained
by the publisher. Please note that the author is responsible for all statements made in the

work, including changes made by the copy editor.

5.2. Early View (Publication Prior to Print)

Community Dentistry and Oral Epidemiology is covered by Wiley Blackwell's Early View
service. Early View articles are complete full-text articles published online in advance of
their publication in a printed issue. They have been fully reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in
final form, no changes can be made after online publication. The nature of Early View
articles means that they do not yet have volume, issue or page numbers, so Early View
articles cannot be cited in the traditional way. They are therefore given a Digital Object
Identifier (DOI), which allows the article to be cited and tracked before it is allocated to an
issue. After print publication, the DOI remains valid and can continue to be used to cite and

access the article.

5.3. Author Services


http://www.adobe.com/products/acrobat/readstep2.html
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Online production tracking is available for your article through Wiley's Author Services.

Please see: http://authorservices.wiley.com/bauthor/

5.4. Article Promotion Support
Wiley Editing Services offers professional video, design, and writing services to create

shareable video abstracts, infographics, conference posters, lay summaries, and research
news stories for your research — so you can help your research get the attention it

deserves.

5.5. Cover Image Submissions

This journal accepts artwork submissions for Cover Images. This is an optional service you
can use to help increase article exposure and showcase your research. For more
information, including artwork guidelines, pricing, and submission details, please

visit the Journal Cover Image page.

5.6. Wiley’s Author Name Change Policy

In cases where authors wish to change their name following publication, Wiley will update
and republish the paper and redeliver the updated metadata to indexing services. Our
editorial and production teams will use discretion in recognizing that name changes may be
of a sensitive and private nature for various reasons including (but not limited to) alignment
with gender identity, or as a result of marriage, divorce, or religious conversion.
Accordingly, to protect the author’s privacy, we will not publish a correction notice to the
paper, and we will not notify co-authors of the change. Authors should contact the journal’s

Editorial Office with their name change request.


http://authorservices.wiley.com/bauthor/
https://wileyeditingservices.com/en/article-promotion/?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=promo&utm_campaign=prodops
https://authorservices.wiley.com/author-resources/Journal-Authors/Promotion/journal-cover-image.html?utm_source=woljournal&utm_medium=display&utm_term=ag_text&utm_content=covers&utm_campaign=template_comms
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ANEXO C - NORMAS PARA PUBLICACAO NO PERIODICO AMERICAN
JOURNAL OF ORTHODONTICS

Preparing your manuscript

Research Avrticle

The title page should: Present a title that includes, if appropriate, the study design. List
the full names and institutional addresses for all authors. If a collaboration group should
be listed as an author, please list the Group name as an author. If you would like the names
of the individual members of the Group to be searchable through their individual PubMed
records, please include this information in the “Acknowledgements” section in
accordance with the instructions below. Indicate the corresponding author.

The abstract should not exceed 350 words. Please minimize the use of abbreviations and
do not cite references in the abstract. The abstract must include the following separate
sections: Background: the context and purpose of the study. Results: the main findings.
Conclusions: a brief summary and potential implications.

Three to ten keywords representing the main content of the article.

The Background section should explain the background to the study, its aims, a summary
of the existing literature and why this study was necessary. Results: This should include
the findings of the study including, if appropriate, results of statistical analysis which
must be included either in the text or as tables and figures. Discussion: For research
articles this section should discuss the implications of the findings in context of existing
research and highlight limitations of the study. For study protocols and methodology
manuscripts this section should include a discussion of any practical or operational issues
involved in performing the study and any issues not covered in other sections.
Conclusions: This should state clearly the main conclusions and provide an explanation
of the importance and relevance of the study to the field. The methods section should
include: The aim, design and setting of the study. The characteristics of participants or
description of materials. A clear description of all processes, interventions and
comparisons. Generic names should generally be used. When proprietary brands are used
in research, include the brand names in parentheses. The type of statistical analysis used,
including a power calculation if appropriate. List of abbreviations: If abbreviations are
used in the text they should be defined in the text at first use, and a list of abbreviations

should be provided.


https://progressinorthodontics.springeropen.com/submission-guidelines/preparing-your-manuscript
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Declarations: All manuscripts must contain the following sections under the heading
'Declarations’: Ethics approval and consent to participate; Consent for publication;
Availability of data and material; Competing interests; Funding; Authors' contributions;
Acknowledgements; Authors' information (optional). If any of the sections are not
relevant to your manuscript, please include the heading and write 'Not applicable’ for that
section.

Ethics approval and consent to participate: Manuscripts reporting studies involving
human participants, human data or human tissue must: Include a statement on
ethics approval and consent (even where the need for approval was waived); Include
the name of the ethics committee that approved the study and the committee’s
reference number if appropriate

Consent for publication: If your manuscript contains any individual person’s data
in any form (including individual details, images or videos), consent to publish must
be obtained from that person, or in the case of children, their parent or legal
guardian. All presentations of case reports must have consent to publish. You can
use your institutional consent form if you prefer. You should not send the form to
us on submission, but we may request to see a copy at any stage (including after
publication). If your manuscript does not contain data from any individual person,
please state “Not applicable” in this section.

Availability of data and materials: All manuscripts must include an ‘Availability of
data and materials’ statement. Data availability statements should include
information on where data supporting the results reported in the article can be
found including, where applicable, hyperlinks to publicly archived datasets analysed
or generated during the study. By data we mean the minimal dataset that would be
necessary to interpret, replicate and build upon the findings reported in the article.
We recognise it is not always possible to share research data publicly, for instance
when individual privacy could be compromised, and in such instances data
availability should still be stated in the manuscript along with any conditions for
access.

SpringerOpen also requires that authors cite any publicly available data on which the
conclusions of the paper rely in the manuscript. Data citations should include a persistent
identifier (such as a DOI) and should ideally be included in the reference list. Citations
of datasets, when they appear in the reference list, should include the minimum

information recommended by DataCite and follow journal style. Dataset identifiers
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including DOIs should be expressed as full URLs. For example: Hao Z, AghaKouchak
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