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RESUMO

A mastigacdo parece apresentar relacdo com 0 excesso de peso em criangas, pois
influencia o aumento do consumo alimentar. Entretanto, os resultados encontrados em estudos
ainda sdo controversos. Assim, 0 objetivo deste trabalho foi analisar as caracteristicas
mastigatdrias e o a estado nutricional de criancas de 7 a 10 anos de idade de um municipio da
zona da mata do estado de Pernambuco, Brasil. Trata-se de um estudo transversal, realizado
com uma amostra de 160 criancas de 7 a 10 anos de idade, estudantes de trés escolas
municipais de Vitoria de Santo Antdo — PE, divididas, de acordo com o indicador de estado
nutricional de IMC/ Idade, em eutroficas (n = 101), com sobrepeso (n=33) e com obesidade
(=26). Foram feitas a caracterizagdo do estado nutricional, através da medi¢cdo dos parametros
antropométricos de peso, estatura e IMC, e do estado dentario das criancas, através da
quantificacdo do nimero de dentes ausentes, restaurados, cariados, e da analise da ma ocluséo
dentaria (OMS, 1987); foram analisados os habitos alimentares, através da aplicagdo do
questionario de consumo alimentar do sistema de vigilancia alimentar e nutricional (SISVAN)
para maiores de 5 anos (BRASIL, 2011); foi feita uma avaliacdo subjetiva da qualidade
mastigatoria, através da aplicacdo do questionario de avaliacdo da qualidade da mastigacédo
(HILASACA-MAMANI et al., 2015), adaptado para criancas; por fim, foram feitas as anélise
da performance mastigatoria, através da analise de parametros fisiolégicos da mastigacao
(PARK, SHIN, 2015), e avaliacdo miofuncional orofacial, através da aplicacdo do protocolo
de Felicio et al. (2010). Os resultados mostraram que, quando comparadas com crian¢as
eutréficas (Sequéncias Mastigatorias: Mediana = 4,0, 1C95%= 3,65- 4,32; Tempo de
Refeicdo: Mediana= 66,0, 1C95%= 65,48-73,03; Tamanho de mordida: Mediana= 5,0,
IC95%= 4,71-5,64) as criancas com obesidade realizam menos sequéncias mastigatorias
(Mediana = 3,0, 1C95% = 2,54-3,61, p = 0,024), comem mais rapido (Mediana = 62,50,
IC95% = 54,02 — 65,29, p = 0,039) e mordem um alimento em maiores pedacos (Mediana =
6,0, 1IC95%= 5,43 - 7,71, p = 0,049); e criangas com obesidade comem mais rapido (Mediana
= 62,50, 1C95% = 54,02 — 65,29, p = 0,039) do que criangas com sobrepeso (Mediana=66,0,
IC95%= 63,98-78,68). J& na comparacdo do estado nutricional de acordo com a idade,
observamos que as criangas de 7 e 8 anos foram mais sensiveis as alteragdes no desempenho
mastigatorio. Assim, concluimos que criangas obesas de um municipio da Zona da Mata do
estado de Pernambuco, Brasil, apresentam caracteristicas mastigatorias inferiores em relacdo

as criancas eutroficas e com sobrepeso.

Palavras-Chave: Mastigacao. Criancas. Obesidade infantil.



ABSTRACT

Chewing appears to be related to overweight in children because it influences the
increase in food consumption, however, the results found in reported studies are still
controversial. Thus, the objective of this study was to analyze the masticatory characteristics
and the nutritional status of children from 7 to 10 years of age in a municipality in the forest
area of the state of Pernambuco, Brazil. It is a cross-sectional study with sample of 160
children aged 7 to 10 years old, students from three municipal schools in Vitoria de Santo
Antdo — PE, divided, according to the nutritional status indicator of BMI / Age, in eutrophic
(n =101), overweight (n = 33) and obese (n = 26). The nutritional status was characterized by
the measurement of the anthropometric parameters of weight, height and BMI, and the dental
status of the children was characterized by quantification of the number of missing teeth,
restored, caries, and analysis of dental malocclusion (WHO , 1987); were analyzed the eating
habits, through the application of the food consumption questionnaire of the food and
nutritional surveillance system (SISVAN) for over 5 years (BRAZIL, 2011); (HILASACA-
MAMANI et al., 2015), which was adapted for children, was submitted to a subjective
evaluation of the masticatory quality, using a questionnaire to evaluate the quality of
mastication; finally, the mastication performance analysis was performed through the analysis
of physiological parameters of mastication (PARK, SHIN, 2015), and myofunctional
orofacial evaluation, through the application of the protocol by Felicio et al. (2010). The
results show that, when compared with eutrophic children (Masticatory Sequences: Median =
4.0, 95% CI = 3.65- 4.32; Feeding Time: Median = 66.0, 95% CI = 65.48-73.03; Bite size:
Median = 5.0, 95% CI = 4.71-5.64), children with obesity perform fewer masticatory
sequences (Median = 3.0, 95%CI = 2.54-3.61, p = 0.024), eat faster (Median = 62.50, 95% ClI
= 54.02 — 65.29, p = 0.039) and take have bigger bites (Median = 6.0, 95%CIl =5.43 - 7.71, p
= 0.049); and obese children eat faster (Mean = 62.50, 95% CI = 54.02 - 65.29, p = 0.039)
than overweight children (Median = 66.0, 95% CI = 63.98-78.68). A comparison of
nutritional status according to age also showed that children of 7 and 8 years undergo changes
in their masticatory performance. Thus, we conclude that obese children from a municipality
in Zona da Mata in the state of Pernambuco, Brazil, present lower masticatory characteristics
in relation to eutrophic and overweight children.

Keywords: Chewing. Children. Childhood Obesity.
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1 INTRODUCAO

Sobrepeso e obesidade sdo definidos como acimulo anormal ou excessivo de gordura
corporal, que pode provocar danos a saude (WHO, 2000). Elas estdo presentes em diferentes
faixas de idade, com destaque para a infancia, periodo critico do desenvolvimento,
caracterizado por alta plasticidade neural (MUNDKUR, 2005). O percentual de criangas e
adolescentes com excesso de peso (sobrepeso e obesidade) aumentou nos Gltimos anos. No
Brasil, cerca de 26,6% das meninas e 30% dos meninos com idade entre 5 e 19 anos
apresentam sobrepeso (NCD-RISC, 2017); e 14,1% das criancas apresentam obesidade, de
acordo com uma metanalise que analisou estudos transversais realizados no Brasil entre 2008
e 2014 (AIELLO et al., 2015). J& no Nordeste, segundo dados da Pesquisa de Orgcamentos
Familiares (POF), encontramos um percentual de excesso de peso de 16,6% em criancgas,
entre os anos de 2008-2009 (IBGE, 2010). No estado de Pernambuco, de acordo com um
estudo realizado em 2006 com 1435 criancas e adolescentes, temos uma prevaléncia de
excesso ponderal de 13,3%, o0 que ultrapassa em cerca de cinco vezes o valor limitrofe (2,3%)
estabelecido pela Organizacdo Mundial de Saude (OMS) (LEAL et al., 2012).

A obesidade infantil é precursora de inimeras doencas, como diabetes (TURELI et al.,
2010), doenga coronariana do coracdo, hipertensdo e infarto, dislipidemias, apneia do sono
(WHO, 2000), além do aumento do risco de morte prematura (JUNG et al., 1997), e
comprometimento da qualidade de vida dos sujeitos afetados (KOLOTKIN et al., 2001;
DODSON et al., 2013). Ademais, 0 sobrepeso e a obesidade apresentam carater multifatorial
em consequéncia da ampla associacao entre fatores genéticos, metabdlicos, sociais, culturais e
comportamentais (KOLOTKIN et al, 2001). Dentre estes fatores tém-se a funcdo
mastigatoria (mastigacdo), que apresenta relacdo com o excesso de peso por influenciar o
aumento do consumo de alimentos do individuo (FESTER, 1962).

A mastigacdo consiste na primeira etapa da digestdo e é responsavel pela quebra dos
alimentos em particulas menores, adequadas para absor¢do gastrointestinal dos nutrientes
(PEDERSEN et al., 2002). Ela é um processo-chave da fase cefalica do comportamento
alimentar, visto que a estimulacdo sensorial desencadeada pelo contato do alimento com a
cavidade oral promove a liberacdo de hormdénios do apetite, como a insulina (TEFF et al.,
1991) e a ghrelina (AROSIO et al., 2004). Neste contexto, Ferster et al. (1962) propuseram a
hipotese de um estilo especifico de mastigacdo em individuos obesos, com mordidas maiores
e menor tempo de refeicdo. Em organismos saudaveis é evidenciado que a mastigacdo ativa

neurdnios histaminérgicos no nucleo paraventricular e ventromedial do hipotalamo (SAKATA
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et al., 2003). A ativacdo desses neurdnios esta relacionada com a diminuigdo da ingestdo de
alimentos em roedores (OOKUMA et al., 1993; SAKATA, 1995)

Pesquisas mostram que maior indice de massa corporal (IMC) em criancas esta
associado ao processamento inadequado de um material mastigavel (SOARES et al., 2017); e
criangas com maior grau de obesidade apresentam menor tempo de refeicdo e de nimeros de
ciclos mastigatorios (SATO; YOSHIIKE, 2010). Ademais, criancas e adolescentes obesos
apresentam maiores alteracdes nos aspectos miofuncionais orofaciais, quando analisados
mastigando um biscoito recheado (PEDRONI-PEREIRA et al., 2016). Todavia, a hipotese do
“estilo de mastigagdo obeso” apresenta resultados contraditorios. Isto porque alguns autores
ndo verificaram alteragdes em parametros relacionados a funcdo mastigatoria de criancas e
adolescentes obesos. Pedroni-Pereira et al. (2016) ndo encontraram diferencas na performance
mastigatdria de criangas e adolescentes com sobrepeso e obesidade; Sato e Yoshiike (2010)
ndo encontraram alteracfes na forca de oclusdo de criangas com alto grau de obesidade; e
Berlese et al. (2013) observaram que meninos e meninas obesos apresentam caracteristicas
miofuncionais orofaciais dentro da normalidade. Estas contradi¢cbes nos resultados podem
ocorrer pela grande heterogeneidade nos métodos de avaliagdo da mastigacdo, que analisam
diferentes pardmetros fisioldgicos, e utilizam diversos alimentos/materiais, dificultando a
comparacgdo dos estudos.

Assim, devido a alta prevaléncia de sobrepeso e obesidade atualmente, sobretudo na
infancia, estudos vém buscando um maior entendimento dos fatores relacionados ao ganho
excessivo de peso, como a mastigacao. Diante disto, este estudo teve como objetivo analisar
as caracteristicas mastigatorias e 0 a estado nutricional de criancas de 7 a 10 anos de idade de
um municipio da zona da mata do estado de Pernambuco, Brasil, através da caracteriza¢éo do
estado nutricional e dentario; analise dos habitos alimentares; avaliacao subjetiva da qualidade
mastigatoria; analise da performance mastigatdria e avaliacdo miofuncional orofacial. Nossa
hipdtese é que criancas com sobrepeso e obesidade de um municipio da Zona da Mata do
estado de Pernambuco, Brasil, apresentam caracteristicas mastigatorias inferiores em relagédo

a criancas eutroficas.
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2 REVISAO DA LITERATURA

2.1 OBESIDADE INFANTIL

O termo “Obesidade” refere-se ao acimulo anormal ou excessivo de gordura corporal,
que provoca prejuizos a satude (WHO, 2000). Ela consiste em uma das condi¢fes adversas a
salde mais comuns entre criangas (SOARES et al., 2017). Mundialmente, cerca de 43
milhGes de criancas menores de 5 anos de idade apresentam sobrepeso (DE-ONIS et al.,
2010). Ademais, o numero de criancas e adolescentes obesos em todo 0 mundo aumentou dez
vezes nas Ultimas quatro décadas (NCD-RISC, 2017). Nos Estados Unidos, foi observado um
aumento de 6,5% para 19,6% na prevaléncia de obesidade em criangas de 6 a 11 anos de
idade entre o periodo de 1976-1980 e 2007-2008 (OGDEN et al., 2010) e, de 18% no periodo
de 2009-2010 (OGDEN et al., 2012). No Brasil, cerca de 26,6% das meninas e 30% dos
meninos com idade entre 5 e 19 anos apresentam sobrepeso (NCD-RISC, 2017). No mesmo
pais, uma metanalise que analisou estudos transversais realizados entre 2008 e 2014
encontrou uma prevaléncia de 14,1% de obesidade infantil (AIELLO et al., 2015).

O aumento significativo nas taxas de obesidade se deu ndo somente nos paises
desenvolvidos, mas também nos paises em desenvolvimento, onde tem sido observada
reducdo na prevaléncia da desnutricdo entre populacdes economicamente desfavorecidas
(FERNANDES et al., 2006; ABREU et al., 2014; GUEDES et al., 2011). Este fenbmeno esta
caracterizado na transicdo nutricional, que consiste em tendéncias concomitantes de declinio
da desnutricdo e de ascensdo da obesidade, observadas em sociedades em desenvolvimento
que experimentam rapidas e intensas transformacdes em seu padrdo de crescimento
econémico e estrutura demogréafica (POPKIN, 1994; MONTEIRO, 1995).

Devido a indisponibilidade e ao alto custo das técnicas que medem diretamente a
gordura corporal, o indice de massa corporal (IMC), derivado do peso corporal e da estatura,
emergiu como medida padrédo clinica aceita de sobrepeso e obesidade para criancas de 2 anos
ou mais. Ele é calculado dividindo o peso corporal em quilogramas pela altura em metros ao
quadrado. Em geral, o IMC fornece uma estimativa razoavel da adiposidade na populacéo
pediatrica saudavel (FREEDMAN; SHERRY, 2009).

A obesidade infantil provoca muitos problemas agudos de saude durante a infancia
(Figura 1). Ela é precursora de doencas como diabetes (TURELI et al., 2010), doenca
coronariana do coragéo, hipertenséo e infarto, dislipidemias, apneia do sono (WHO, 2000),

além do aumento do risco de morte prematura (JUNG et al., 1997), e comprometimento da
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qualidade de vida dos sujeitos afetados (KOLOTKIN et al., 2001; DODSON et al., 2013).
Ademais, ha relatos na literatura cientifica da associa¢cdo da obesidade com distarbios orais, a
exemplo das doencas periodontais (BASTOS et al., 2005; PATARO et al., 2012), caries

dentarias (LEVINE, 2012), desgaste dentario (BARRON et al., 2003; BICCAS et al., 2009) e
xerostomia (MODEER et al., 2010).

Comorbidades da obesidade infantil sdo descritas no anel externo com seus processos
intermediarios no anel interno. A obesidade infantil também aumenta o risco de obesidade em
adultos, o que, por sua vez, também aumenta a probabilidade dessas comorbidades.

Figura 1. Resumo esquematico das complicacdes da obesidade infantil.

t.p Cardiovascular
Disease

Type 2 Diabetes

Hypertension,

Insulin Dyslipidaemia
Resistance 4

Increased
risk of some
types of
cancer

Impaired
Fertility

Influence
on
puberty

Childhood
Obesity

Physical
handicap

Adult
obesity

Increased
Low self esteem mechanical

load

Psychosocial
problems

Sleep Apnoea,
Orthopadeic pain

Fonte: (LAKSHMAN et al., 2012)

A obesidade tem natureza multifatorial, visto que fatores genéticos, metabdlicos,
sociais, culturais e comportamentais podem estar relacionados como as principais causas
dessa epidemia (KOLOTKIN et al., 2001). Estudos apontam o impacto negativo dos habitos
alimentares, do avanco tecnoldgico, e do consumo exacerbado de alimentos industrializados,

associados com estilo de vida sedentario, que, juntos, contribuem com o aumento crescente
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dos casos de obesidade (KREBS et al. 2014; WHO, 2003). Portanto, as mudancas nos habitos
alimentares das familias, na qual a refeicdo caseira rica em fibras e carboidratos complexos
tem sido substituida pelo aumento do consumo de alimentos processados, ricos em
carboidratos simples e lipideos, com consisténcia mole e altamente palataveis, sdo processos
intimamente relacionados com o desenvolvimento de obesidade (MILLER; SILVERSTEIN,
2007).

Pesquisas atuais concentram-se em examinar a origem da obesidade, dadas as
evidéncias de que os riscos para esta patologia iniciam em periodos criticos do
desenvolvimento (GIBBS; FORSTE, 2013). Estudos demonstraram rela¢des entre o estado
nutricional na primeira infancia (até trés anos de idade) e posterior obesidade em criangas e
adolescentes (TAVERAS et al., 2009; NADER et al., 2006). Pesquisadores tem proposto que
a privacdo nutricional durante o periodo fetal e na primeira infancia pode levar a adaptacdes
que poderiam resultar no desenvolvimento da obesidade posteriormente (CLEMENTE et al.,
2011). O aleitamento materno também parece ter influéncia na composicao corporal durante a
infancia, como observaram Ferreira et al. (2010), mostrando, em seu estudo, que O
aleitamento materno por trinta dias ou mais foi um fator de protecdo contra sobrepeso em pré-
escolares de um a cinco anos de idade. Estudos demostram ainda relagdo entre a fungéo
mastigatdria e 0 excesso de peso em criangas, 0 que estaria relacionado com aumento do
consumo alimentar destas (SOARES et al., 2017; SATO; YOSHIIKE, 2010).

Diante do exposto, Brotman et al. (2012) sugerem que a prevencdo precoce da
obesidade em criancas de alto risco é promissora, e que esses esfor¢os podem contribuir para
a reducdo da obesidade e das disparidades de salde provocada por ela. Estas intervencbes
incluem modificacdo do estilo de vida, educacdo nutricional e aumento da atividade fisica,
que sdo estratégias eficazes na prevencdo da obesidade infantil (BAUTISTA-CASTANO et
al., 2004; MATUSIK; MALECKA-TENDERA, 2011).

2.2 MASTIGACAO E CONTROLE DO COMPORTAMENTO ALIMENTAR

A funcdo mastigatoria (mastigacao) é a primeira etapa da digestéo e é responsavel pela
quebra dos alimentos em particulas menores, adequadas para absorcdo gastrointestinal dos
nutrientes (PEDERSEN et al., 2002). Ela consiste em um processo chave da fase cefalica do
comportamento alimentar, e a estimulagdo sensorial, desencadeada por meio do contato do
alimento com a cavidade oral pode promover a liberacdo de hormonios do apetite, tais como a
insulina (TEFF et al., 1991), a ghrelina (AROSIO et al., 2004), o peptideo pancreatico (PP)
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(AROSIO et al., 2004), a colecistocinina (CCK) (SCHAFMAYER et al., 1988), o peptideo
YY (PYY) (ZHANG et al., 1994) e o peptideo semelhante ao glucagon (GLP-1) (JANG et
al., 2007). Estudos mostram que a alimentacdo oral € mais efetiva em induzir a saciedade do
que infusdes intragastricas, sugerindo que a estimulacdo oral promove a saciedade (JORDAN,
1969; LAVIN et al., 2002).

A mastigacdo é uma das principais fungdes do sistema estomatognatico (SE), que
consiste em um conjunto formado por estruturas estaticas (mandibula, maxila, arcos dentéarios,
articulacbes temporomandibulares - ATMs e osso hioide) e dindmicas (musculos
mastigatérios, supra e infra-hioideos e de lingua, labios e bochecha) que atuam em
conjunto, equilibradas e controladas pelo sistema nervoso central, realizando as fungGes
estomatognaticas: suc¢do, respiracao, degluticdo, fala e mastigacdo (ANDRADE et al., 2017).
Fisiologicamente, uma mastigacdo equilibrada deve produzir estimulos alternados nas
diversas estruturas que compdem o Sistema Estomatognatico (GOMES et al., 2009).

Os ossos envolvidos na mastigacdo sdo a maxila (maxilar superior) e a mandibula
(mandibula inferior). O palato delimita a parte inferior da maxila. O intervalo entre o palato e
a mandibula define a cavidade oral. A mandibula e a maxila sdo unidas pela articulacdo
temporomandibular (LE REVEREND et al., 2013).

Os Movimentos de mastigacdo sdo executados usando musculos conectados a maxila e
mandibula (LE REVEREND et al., 2013). Os principais s3o:

(1) Temporal, masseter e pterigéideo medial, responsaveis pela oclusdo da mandibula
contra a maxila (elevadores);

(2) Digastrico, milohioideo e geniohioideo, responsaveis por a abertura da cavidade
oral (depressores).

(3) Pterigdideo lateral, que auxilia na abertura da boca, mas sua principal acdo é
projetar a mandibula para que os incisivos inferiores sejam direcionados em frente aos
superiores. Nesta acéo ele é assistido pelo pterigdideo medial.

A maturacdo da funcdo mastigatoria ocorre durante um periodo critico de
desenvolvimento do sistema nervoso central, concomitante com a maturacdo morfoldgica e
funcional do complexo craniofacial (GOJO et al., 2002). Além disso, antes do nascimento e
durante a vida pos-natal precoce os musculos esqueléticos também passam por rapidas
mudangas na composicdo de seus sistemas contratil, regulatorio e energético (PERRY, 1970).
As modificagfes mais importantes observadas nos musculos mastigatérios ocorrem apds o
nascimento (SHIDA et al., 2005), quando o padrdo de ingestdo de alimentos se altera da

succdo para a mastigacdo. Segundo Le Révérend et al. (2013), existem evidéncias de que a
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idade em que a eficiéncia da mastigacéo se estabiliza e amadurece é entre 8 meses e 18 anos.
Até os 12 anos de idade a maxila e a mandibula aumentam consideravelmente de tamanho, o
que faz com que cerca de 90% das alteracBes se instalem (LESSA et al.,, 2005). O
desenvolvimento do aparelho de mastigagdo permite uma maior variedade de alimentos e
texturas a serem processados pela boca, melhorando, assim, a qualidade nutricional dos
alimentos consumidos (INOUE et al., 1995).

Os circuitos que controlam o padrdo dos movimentos mandibulares durante a
mastigacdo estdo localizados dentro de uma pequena regido do tronco encefalico definida
rostralmente pelo ndcleo motor do trigémeo e caudalmente pelo nucleo facial (NVII) (KOGO
et al., 1996; NAKAMURA et al.,, 1999; TANAKA et al.,, 1999). O complexo nuclear
trigeminal, sobretudo os nucleos motor (NVmot), sensorial principal (NVsnpr) e
mesencefalico (NVmes) do trigémeo exercem um papel essencial no controle e modulacdo da
mastigagdo. O NVmot contém motoneurbnios somaticos que inervam o0s mdsculos da
mandibula (JACQUIN et al., 1983). O NVsnpr, particularmente a sua parte dorsal (KOLTA et
al., 2007), estd envolvida no controle do ritmo da mastigacdo (TSUBOI et al., 2003). O
NVsnpr recebe estimulos da area mastigatoria cortical e dos aferentes sensoriais trigeminais, e
neurbnios da sua parte dorsal projetam aos nucleos motores trigeminais (KOLTA et al., 2000;
LI et al., 1993). Além do mais, o0 NVmes também recebe inervacdo hipotalamica
histaminérgica e orexigénica que facilita 0 comportamento mastigatério, além de projetar suas
fibras para os nucleos tuberomamilares no hipotalamo posterior.

Assim, o NVmes participa no controle da alimentacdo e modula a saciedade. Portanto,
esta regulacdo através do complexo nuclear trigeminal influencia as caracteristicas de disparo
eletromiografico de musculos que controlam os movimentos mastigatorios e a duracdo das
fases constituintes dos ciclos mastigatorios (VINYARD et al., 2008). Ademais, em animais
experimentais é observado que a mastigacdo ativa neurdnios histaminérgicos no ndcleo
paraventricular e ventromedial do hipotdlamo (SAKATA et al., 2003). A ativacdo desses
neurodnios esta relacionada com a diminuicao da ingestao de alimentos (SAKATA et al., 1988;
FUKAGAWA et al., 1989; OOKUMA et al., 1993, SAKATA, 1995).

Portanto, a mencionada fungdo motora parece estimular cascatas digestivas e
neuroendocrinas a fim de otimizar a eficiéncia da digestdo e o metabolismo (AROSIO et al.,
2004), assim como regular, direta e indiretamente, os mecanismos de apetite e saciedade,
controlando, dessa maneira, o tamanho e a duracdo das refeicbes (POWER; SCHULKIN,
2008). O processo da mastigacdo € uma fonte rica dos impulsos diversos gerados nos

proprioceptores musculares excitados durante a distensdo e contracdo dos diferentes grupos
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musculares estriados que participam da mastigacao, principalmente os masculos mandibulares
(DOUGLAS et al., 2002). Sabe-se que a modula¢do do comportamento alimentar através da
mastigacdo pode ser usada como feedback especifico para normalizar a ingestdo de alimentos

e, assim, normalizar o peso corporal (IOAKIMIDIS et al., 2012).

2.3 RELACAO ENTRE A FUNCAO MASTIGATORIA E O EXCESSO DE PESO

Durante as ultimas décadas, estudos tém tentado relacionar um estilo especifico de
mastigacdo com o possivel aumento do consumo alimentar e consequente desenvolvimento da
obesidade em individuos (FERSTER et al., 1962; WHITE et al., 2015). Ferster et al. (1962)
foram os primeiros a discutirem a presenca de um maior tamanho de mordida e uma
alimentacdo mais rapida em adultos obesos, quando comparados a pessoas eutroficas. Esta
hipdtese foi corroborada pelo estudo de Hill e McCutcheon (1984) que identificaram um
maior tamanho de mordida em individuos de 18 a 25 anos de idade com sobrepeso ou
obesidade.

Estudos mostram que individuos com sobrepeso ou obesos mastigam diferentemente
dos individuos com peso normal, apresentando menos mastigac6es por grama de alimento ou
por mordida (KEANE et al., 1981; LI et al., 2011), e maior ritmo de ingestdo (KEANE, 1981,
HILL; MCCUTCHEON, 1984; LI et al., 2011). Ademais, estudos observaram que voluntarias
do sexo feminino com sobrepeso/obesidade apresentaram padrdo unilateral de mastigacdo e
maior prevaléncia do padréo vertical durante os movimentos mandibulares (GONCALVES;
CHEHTER, 2012).

Alteracbes na funcdo mastigatoria de individuos com sobrepeso e obesidade também
vém sendo estudadas durante os periodos criticos de desenvolvimento. Soares et al. (2017)
observaram que criangas obesas de 3 a 5 anos de idade apresentam dificuldade para processar
bem um material mastigavel (Optocal) e o deglutem com grandes tamanhos. AlteragcGes no
tempo de refeicdo de um alimento teste e no niumero de mastigacdes foram relatados também
entre criangas com alto grau de obesidade (SATO; YOSHIIKE, 2010). Ademais, Araujo et al.
(2016) observaram que criancas de 8 a 10 anos idade com excesso de peso apresentam menor
forca de mordida do que aquelas com peso normal. E, adolescentes com excesso de peso
apresentaram pior performance mastigatoria que aqueles com peso normal, evidenciado pelo
maior tamanho das particulas mastigadas e pela diminuicdo do tonus e/ou restricdo dos

movimentos mandibulares durante a funcdo mastigatoria (ISABEL et al., 2015).
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Todavia, a hipotese de um “estilo de mastigacdo obeso” apresenta resultados
controversos. Estudos ndo evidenciaram diferengca entre 0Ss sujeitos com sobrepeso e
eutroficos com relacdo aos pardmetros de numero de ciclos mastigatérios, e duracdo da
refeicdo ou ritmo de ingestdo dos alimentos (ISABEL et al., 2015; PARK; SHIN, 2015).
Pedroni-Pereira et al. (2016) ndo verificaram alteragcfes nos parametros relacionados ao
desempenho mastigatorio de adolescentes com excesso de peso, analisado através de uma
goma de mascar que muda de cor de acordo com o prosseguimento da mastigacdo. Da mesma
forma, ndo foram encontradas mudancas nos parametros relacionados ao desempenho
mastigatério de criangas com alto grau de obesidade (SATO; YOSHIIKE, 2010) e foi
observado ainda que criangas e adolescentes com excesso de peso apresentam caracteristicas
miofuncionais dentro da normalidade (BERLESE et al., 2013). Para tais contradi¢cbes nos
resultados observados nos estudos sugerem-se diversas razGes, como a grande
heterogeneidade nos métodos de avaliagdo da funcdo mastigatoria empregados, a utilizacdo de
diferentes alimentos e materiais mastigaveis e a andlise de varios parametros mastigatorios
diferentes, o que dificulta a comparabilidade entre os achados.

Segundo Tada e Miura (2018), existem duas razdes possiveis que explicam a
associacao entre mastigacdo e obesidade (Figura 2). Uma € que pessoas com méa funcao
mastigatoria tendem a ter menor consumo de frutas e vegetais, e maior consumo de alimentos
de alta densidade energética, quando comparadas com individuos que apresentam mastigacédo
adequada (TSAI; CHANG, 2011; YOSHIDA et al., 2011), o que causa obesidade. Outra €
gue menos sequéncias mastigatorias leva a fendémenos relacionados ao surgimento da
obesidade, como diminuigcdo da termogénese induzida pela dieta e inativacdo da histamina
neuronal (HAMADA et al., 2014; MORTON et al., 2006; SAKATA et al., 1997).

Figura 2. Esquema da associagao entre mastigacéo e obesidade.
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Considerando a mastigagdo como um dos fatores relacionados ao surgimento da
obesidade, intervencgdes direcionadas para o controle do ritmo de alimentacdo, de forma a
prolongar a mastigacdo (LI et al., 2011) e diminuir o tamanho de mordida (ZIJLSTRA et al.,
2009), aumentando o tempo de exposic¢ao orossensorial ao alimento (BOLHUIS et al., 2011,

podem se mostrar eficazes no controle do aumento de peso.

2.4 METODOS DE ANALISE DA FUNCAO MASTIGATORIA DE CRIANCAS

Devido a sua complexidade, a mastigacdo pode ser avaliada por diferentes aspectos,
tais como métodos subjetivos (qualitativos) e objetivos (quantitativos). Dentre os métodos
subjetivos podemos citar questionarios em que o comportamento mastigatério individual e as
dificuldades para realizacdo desta fungéo sdo avaliados (HILASACA-MAMANI et al., 2015,
2016). E, quanto aos métodos objetivos de avaliacdo, estes incluem registros
eletromiograficos (EMG) e contagem de movimentos mandibulares por um observador; além
de avaliacGes visuais, usando registros de video ou observacdo em tempo real (SPIEGEL,
2000; Ll et al., 2011).

A maioria dos estudos que utilizam métodos subjetivos em suas analises reportam a
diferenca entre a fun¢do mastigatéria de individuos eutréficos e com excesso de peso usando
questionarios auto-aplicados (ARAUJO et al., 2015; PEDRONI-PEREIRA et al., 2016).
Através deles é possivel avaliar se 0s sujeitos evitam certos tipos de alimentos devido ao seu
tamanho ou consisténcia, ou se cortam os alimentos em pedagos pequenos e/ou comem junto
com bebidas para facilitar a mastigacdo e a degluticdo (HILASACA-MAMANI et al., 2015,
2016).

J& sobre os métodos objetivos de andlise da funcdo mastigatoria, observa-se a
utilizacdo de varios protocolos, que analisam diferentes parametros fisiologicos da
mastigacdo. Alguns estudos realizam analise da forca de mordida, usando medidores de forca
oclusal portateis (SATO; YOSHIIKE, 2010; KUO-TING et al., 2015; PEDRONI-PEREIRA
et al., 2016); outros analisam a performance mastigatdria atraves do consumo de materiais
mastigaveis que ndo sdo alimentos, e, portanto, ndo podem ser deglutidos (SOARES et al.,
2017; PEDRONI-PEREIRA et al., 2016); vérios estudos realizam avalia¢cdes de parametros
fisiologicos da mastigagdo através de anélises visuais no momento de uma refeicdo ou através
da filmagem da mastigac&o de alimentos especificos (FELICIO et al., 2010; WHITAKER et
al., 2009; SATO; YOSHIIKE, 2010; BERLESE et al., 2013; FOGEL et al., 2017). Observa-

se ainda a utilizacdo de andlises eletromiograficas de musculos envolvidos na mastigacdo
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(BERLESE et al., 2013). Contudo, nas analises objetivas podem ser avaliados diferentes
parametros fisioldgicos da mastigagdo, como nimero de ciclos mastigatorios e atividade
EMG total na sequéncia mastigatoria, duracdo da sequéncia, frequéncia dos ciclos
mastigatorios, e caracteristicas cinéticas dos ciclos.

Sabe-se que os tipos de alimentos utilizados nas analises tém um efeito significativo
nos parametros de atividade muscular, numero de ciclos mastigatérios, duracdo e frequéncia
de mastigacdo (TAKADA et al., 1995; PEREIRA et al., 2006). Alimentos secos e duros
requerem mais ciclos mastigatorios antes da ingestdo (PEREIRA et al., 2006). Isto parece
ocorrer devido & existéncia do mecanismo regulador da forca mastigatoria que utiliza
receptores periodontais para modificar a forca mastigatoria e o nimero de ciclos de acordo
com as caracteristicas fisicas do alimento (DOUGLAS et al., 2002). Observa-se ainda que o
tempo de jejum também influéncia indiretamente no comportamento alimentar e desempenho
mastigatdrio, uma vez que, sob condi¢des usuais, o alimento é ingerido ap0s a percepcao da
fome e a ingestdo termina quando a sensacdo de saciedade é alcancada (CAMBRALI, 2004).
Logo, em situacBes de jejum e saciedade o individuo tende a se comportar de maneira
diferente e apresenta reflexos alimentares exacerbados (DOGLAS, 2002).

Diante do exposto, observa-se que é de extrema importancia estudar os aspectos
envolvidos com o desenvolvimento do sobrepeso e obesidade, principalmente em periodos
criticos do desenvolvimento, onde intervengdes precoces podem gerar resultados promissores

no combate a obesidade e suas intercorréncias.
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3 OBJETIVOS

3.1 OBJETIVO GERAL

Analisar as caracteristicas mastigatérias e o estado nutricional de criancas de 7 a 10
anos de idade de um municipio da zona da mata do estado de Pernambuco, Brasil.
3.2 OBJETIVOS ESPECIFICOS

Em criangas de 7 a 10 anos de idade de um municipio da zona da mata do estado de
Pernambuco, Brasil:

- Caracterizar o estado nutricional e dentario;
- Analisar os habitos alimentares;
- Avaliar as caracteristicas mastigatorias.
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4 METODOLOGIA

4.1 LOCAL DO ESTUDO

O presente estudo foi realizado na cidade de Vitoria de Santo Antdo, localizada na
zona da Mata Sul do estado de Pernambuco, distante 55 km do Recife. A densidade
demogréfica é de 341,7 hab/km2. Na area de educacdo, a rede de ensino totaliza 66
estabelecimentos de ensino fundamental com 7797 alunos matriculados distribuidos em 1.561
na Zona Rural e 6236 na Zona Urbana, compreendidos entre a faixa etaria dos 7 a 10 anos
(INEP, 2017).

4.2 AMOSTRA

Este estudo, do tipo transversal, foi realizado com uma amostra inicial de 200 criancas.
Destas, 20 foram excluidas por ndo estarem em jejum no momento das filmagens, 5 sairam
pois apresentavam magreza extrema, e 15 foram excluidas pois tinham mé& oclusdo dentéria
grave. Diante disto, a amostra final foi constituida por 160 criancas de 7 a 10 anos de idade,
de ambos os sexos, estudantes de trés escolas publicas do Municipio da Vitéria de Santo
Antdo, Pernambuco - Brasil, entre o periodo de outubro de 2017 a maio de 2018. O célculo do
tamanho da amostra foi feito no programa WinPepi (ABRAMSON, 2004), com uso dos
seguintes critérios: populacdo estimada em 500, intervalo de confianca de 95%, prevaléncia
estimada em 13% (LEAL et al., 2012) e perda amostral de 20%, totalizando uma amostra
minima de 162 alunos.

Foram estabelecidos como critérios de inclusdo: ambos os sexos; idade entre 7 e 10
anos, assinatura do Termo de Assentimento Livre Esclarecido, pela crianga (TALE) (Anexo
A), e do Termo de Consentimento Livre Esclarecido (TCLE) (Anexo B) pelo familiar ou
representante legal, de acordo com as determinacBes da norma 466/12 do Ministério da
Saude, Brasil. Foram excluidos os individuos que apresentaram: sinais evidentes de
comprometimento neuroldgico; que tivessem histérico de tratamento ortodontico, terapia
fonoaudioldgica, cirurgia facial ou que apresentassem malformacdes e/ou traumas
craniofaciais; magreza extrema; uso de medicamentos que interferem no sistema nervoso
central (ansioliticos, antidepressivos, anticonvulsivantes); boca seca ou doencas das glandulas
salivares; méa oclus@o grave; meninas que passaram pelo primeiro ciclo menstrual, e a recusa

do sujeito em participar da pesquisa.
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Um questionario foi enviado aos pais/ responsédveis da crianca a fim de coletar
informagdes sobre indicadores socioecondmicos, historia médica, nutricional e dentéria. Essas
informacdes foram importantes para verificar a homogeneidade da amostra e os critérios de
exclusdo (Apéndice A).

O estudo foi aprovado pelo Comité de Etica em Pesquisa do Centro de Ciéncias da
Saude da Universidade Federal de Pernambuco (CEP/ CCS/UFPE) sob o numero CAAE
70280017.7.0000.5208, respeitando os pressupostos da Resolucdo 466/12 do CNS e so foi

iniciado apds aprovacdo do mesmo (Anexo C).

4.3 AVALIACAO ANTROPOMETRICA

Peso e estatura foram mensurados de acordo com instrumentos e procedimentos
padronizados (Figura 3) (LOHMAN et al., 1988). O peso foi mensurado por meio de uma
balanca digital com precisdo de 100g (Lider, Sdo Paulo, Brasil), com as criangas vestindo
roupas leves e sem sapatos. A estatura foi mensurada por meio de um estadibmetro portatil
(Sanny, Sdo Paulo, Brasil), com as criangas sem sapatos, totalmente eretas e com pés juntos.
O IMC foi calculado por meio da férmula padrdo [IMC = peso (kg) / altura (m)?], e as
criancas foram classificadas de acordo com o parametro de IMC/Idade, estabelecido pela
Organizacdo Mundial de Saide (OMS) (2007a). Para o calculo do escore-z foi usado o
software Anthro Plus (WHO, 2007b). A amostra foi dividida em trés grupos: Eutrofia (>
escore-z -2 e < escore-z +1), Sobrepeso (> escore-z +1 e < escore-z +2) e Obesidade (>

escore-z +2).

Figura 3. Avaliagdo Antropométrica

(SANTOS, R. E. A, 2019)
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4.4 AVALIACAO CLINICA ORAL

Foi realizada uma avaliacdo clinica oral, feita por um dentista devidamente treinado,
sob luz ambiente, usando um abaixador de lingua (Figura 4). Foram avaliados 0 numero de
dentes ausentes, restaurados e com cérie. Uma avaliagdo da ma ocluséo dentéria também foi
feita, através da aplicacdo do indice de ma oclusdo, preconizado pela OMS em sua versdo de
1987, que classifica a oclusdo dentaria em normal, ma oclusdo leve e méa oclusdo

moderada/severa (Apéndice B).

Figura 4: Avaliacao Clinica Oral

(SANTOS, R. E. A, 2019)

4.5 ANALISE DOS HABITOS ALIMENTARES

Para andlise dos habitos alimentares das criancas foi aplicado o questionario de
consumo alimentar do Sistema de Vigilancia Alimentar e Nutricional (SISVAN) para maiores
de 5 anos (Anexo D) (BRASIL, 2011). Ele contém perguntas referentes aos habitos
alimentares e ao consumo alimentar das criangcas no dia anterior a entrevista. Neste
guestionario é possivel avaliar o consumo de frutas e verduras, bem como a ingestdo de
alimentos industrializados, palataveis e de alta densidade energética.

4.6 AVALIA(;AO SUBJETIVA DA QUALIDADE MASTIGATORIA
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Esta avaliacdo foi realizada através de um questionario auto-aplicado validado com
adolescentes (HILASACA-MAMANI et al., 2015), adaptado para criangas (Apéndice C), que
tem como objetivo avaliar a dificuldade para realizacdo da funcdo mastigatdria através do
consumo de alimentos sob diferentes consisténcias. Foram construidos ainda dois materiais
ludicos para auxiliar as criangcas em suas respostas: um contendo alimentos em diferentes
formas e consisténcias (Apéndice D), e outro com uma “Escala Subjetiva de Dificuldade”
(Apéndice E).

47 ANALISE DA PERFORMANCE MASTIGATORIA E AVALIACAO
MIOFUNCIONAL OROFACIAL

Estas avaliacGes foram feitas através de um registro de video, utilizando uma camera
filmadora (Sony Cyber Shot DSC-HX300, Sdo Paulo, Brasil), durante a mastigacdo de um
biscoito recheado sabor chocolate (Nestlé Brasil Ltda., S&o Paulo, Brasil) (FELICIO et al.,
2010). Também foi mensurado o tamanho de mordida, de acordo com a metodologia de
PARK; SHIN (2015), adaptado através da utilizacdo de um pdo. A mastigacao foi registrada
com a crianga sentada em uma cadeira com encosto, pés posicionados no chdo, a uma
distancia padronizada (1 m) das lentes da cAmera (Figura 5). Os participantes foram avaliados
entre as 7:00 e as 7:30 horas da manha, apos jejum de 12 horas durante a noite e um periodo
de 24 horas sem exercicio (PARK; SHIN, 2015). A avaliacdo dos videos foi feita por duplo
cego, por dois examinadores devidamente treinados. Ao final, foi realizada a analise de

concordancia intraclasse (ICC).

Figura 5. Posicionamento da crianga durante a avaliagdo dos parametros mastigatorios

(SANTOS, R. E. A, 2019)



29

Inicialmente foi solicitado que as criangas mastigassem o biscoito recheado de forma
habitual (mastigacdo livre), e neste momento um registro de video foi feito. A ordem para
comecar a mastigar foi dada pela examinadora e 0 processo de avaliacdo iniciou quando a
crianca abriu a boca para comecar a mastigacdo e foi interrompido quando o alimento foi
deglutido completamente. Posteriormente, foi ofertado o pdo, previamente pesado, e a crianga
foi orientada a mordé-lo apenas duas vezes. Em seguida o pdo foi novamente pesado para

mensurar o tamanho de mordida, através da formula Peso Antes (PA) — Peso Depois (PD).

Durante a analise dos videos, a performance mastigatoria foi determinada, por meio da
adaptacdo da metodologia de Park e Shin (2015), avaliando  0s seguintes parametros

fisioldgicos da mastigacao:

(@) Numero de sequéncias mastigatdrias: Quantidade de movimentos mastigatérios realizados
desde a incisdo até a degluticdo do alimento;

(b) Tempo de incisdo (s): Duracdo da incisdo do alimento até o momento que ele é
completamente depositado na cavidade oral, em cada sequéncia;

(c) Tempo de mastigacdo (s): Duracdo dos movimentos de abertura e fechamento da

mandibula realizados até 0 momento que o alimento é deglutido, em cada sequéncia;

(d) Numero de ciclos mastigatorios: Quantidade de movimentos de abertura e fechamento da

mandibula, para uma degluticéo;

(e) Frequéncia de ciclos mastigatérios (ciclos/s): Quantidade de movimentos de abertura e

fechamento de mandibula por segundo;
(f) Tempo de refeicdo (s): Tempo gasto para ingerir o alimento completamente.

(9) Sequéncias pelo tempo de Refeicdo (Sequéncias/s): Quantidade de Sequéncias

mastigatorias dividida pelo tempo de refeicéo.

Foi aplicado ainda o protocolo de avaliagdo miofuncional orofacial com escores
expandidos (OMES-e) (FELICIO et al., 2010), desenvolvido para realizar a avaliacio das
alteracdes/disfuncdes da aparéncia, postura e/ou mobilidade de labios, lingua, mandibula e
bochechas durante a mastigagdo de um biscoito recheado. Apenas o dominio mastigacao foi
utilizado (Anexo E), incluindo a anéalise das seguintes variaveis: incisdo do alimento (mordida
com incisivos/ caninos/ pré-molares/ molares); tipo de mastigacdo (unilateral/bilateral);

movimentos de cabeca ou outras partes do corpo durante a funcdo mastigatoria; escape do
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alimento durante a mastigagéo; e, duracdo da mastigacdo. Neste protocolo ndo existe um
ponto de corte, porém, quanto maior o escore encontrado, melhores as caracteristicas

miofuncionais orofaciais do individuo.

4.8 ANALISE DOS DADOS

Um estudo-piloto foi conduzido antes do inicio da coleta de dados, para verificar a
reprodutibilidade das medidas coletadas e a efetividade na aplicagdo dos protocolos. A
construgdo do banco de dados foi realizada no programa Microsoft Excel 2016®, e as analises
foram feitas nos programa SPSS® verso 20.0 e nos softwares SigmaStart® versdo 5.0. Para a

construcdo das figuras foi utilizado o GraphPad Prism verséo 6.0.

O coeficiente de correlacdo intraclasse foi determinado para avaliar a concordancia
entre os avaliadores durante a analise dos parametros fisiologicos da mastigacdo, de acordo

com a classificacdo de Landis e Koch (1977).

A descricdo das varidveis categoricas foi realizada por meio de frequéncia absoluta (n)
e frequéncia relativa (%), e das varidveis numéricas através de mediana e intervalo de
confianca (95%). A normalidade dos dados foi testada através do teste de Kolmogorov-
Smirnov, e também foi aplicado o teste de igualdade de variancia Levene's. Para os dados que
ndo apresentaram distribuicdo normal foram utilizados testes ndo paramétricos. Na
comparacdo dos dados categoricos algumas variaveis foram agrupadas, e utilizou-se os testes
qui-quadrado de Pearson e exato de Fisher. Para comparacdo das variaveis numéricas foram
aplicados os testes de Kruskal-Wallis e Anova Two Way (ha comparacao das caracteristicas
mastigatérias das criancas eutréficas, com sobrepeso e com obesidade, de acordo com o0s
fatores peso e idade). Os Pds-testes de Bonferroni e de Dunn foram utilizados para
comparac¢fes multiplas. Foi estabelecido como nivel de significancia estatistica o valor de p<

0,05.
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5 RESULTADOS E DISCUSSAO

Os resultados e a discussdo estdo apresentados no formato de artigos, um de revisao
sistematica, que serd submetida a Obesity Review (FI: 8,483), e um original, submetido ao
International Journal of Obesity (FI: 5,151) (Anexo F).
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ABSTRACT

INTRODUCTION: Studies have shown a relationship between masticatory function and overweight in children
and adolescents, which would be related to an increase in food consumption. OBJECTIVE: To produce a
systematic review on masticatory function of children and adolescents with overweight and obesity. METHODS:
Two independent authors performed a systematic review of the electronic databases Medline, Scopus, CINAHL,
Web of Science and LILACS. Changes in the physiological parameters of mastication were considered as
primary outcomes; the methods of analysis of the masticatory performance, the physical characteristics of the
foods used in the analyses, and the fasting time were considered as secondary outcomes. RESULTS: Nine
studies were included in our review. When we analyse them, we observe that overweight / obese children and
adolescents present alterations in masticatory function, since they alter their behaviours, aiming to facilitate the
ingestion of foods, process foods / materials in larger sizes, eat faster and have lower orofacial myofunctional
characteristics. We emphasize the need for longitudinal studies to establish a causal relationship between
changes in masticatory function and overweight / obesity, as well as the standardization of instruments and

techniques to analyse the masticatory function of children and adolescents with these conditions.

1 INTRODUCTION

Overweight and obesity are defined as abnormal or excessive fat accumulation that presents a risk to
health!. These conditions are present in different age ranges, with emphasis on childhood and adolescence,
which are critical periods of development characterized by high neural plasticity?®. The percentage of children
and adolescents aged between 5 and 19 years with these pathologies has increased in recent years, and in 2016
approximately 213 million were overweight, and 124 million had obesity “. In Brazil, 26.6% of girls and 30% of
boys aged 5 to 19 years are overweight*. Obesity in childhood and adolescence is also common in Brazil, and
14.1% of children and 8.4% of adolescents are affected>®. Additionally, being overweight and obese has
multifactorial consequences due to the wide association between genetic, metabolic, social, cultural and
behavioural factors’. Among them there is the masticatory function, which is related to excess weight because it
influences and can increase an individual's food consumption.

Masticatory function (mastication) consists of the first stage of digestion and is responsible for breaking
food into smaller particles that are suitable for gastrointestinal absorption of nutrients®. It is a key process in the
cephalic phase of eating behaviour, and the sensory stimulation triggered by food contact with the oral cavity

promotes the release of appetite hormones such as insulin® and ghrelin®. Ferster et al.** proposed the hypothesis
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of a specific chewing style in individuals with obesity. The hypothesis predicts that larger bites and a smaller
amount of masticatory cycles are associated with an increase in food consumption. In healthy organisms,
chewing activates histaminergic neurons in the paraventricular and ventromedial nucleus of the hypothalamus*?.
The activation of these neurons is related to a decrease in food intake in rats34,

Previous research has shown that higher body mass index (BMI) in children is associated with improper
processing of a chewable material (Optocal)®®. Children with higher degree of obesity showed shorter meal times
and masticatory cyclest®. In addition, children and adolescents with obesity present major alterations in the
myofunctional orofacial aspects of mastication'”. However, the "obese chewing style" hypothesis presents
contradictory results. Some studies did not verify changes in parameters related to the masticatory function of
children and adolescents with obesity. Pedroni-Pereira et al.}” did not find differences in the masticatory
performance of children and adolescents with overweight and obesity, analysed using the colour variation of a
chewing gum. Additionally, a study by Sato & Yoshiike'® did not find changes in the occlusion strength of
children with a high degree of obesity. Finally, Berlese et al.'® observed children with obesity and found that the
myofunctional orofacial characteristics were normal. The contradictions in the results could be due to the
heterogeneity in the chewing evaluation methods, analysis of different physiological parameters, and use
different foods / materials. These variables make it difficult to compare the study findings.

Chewing can be evaluated by both subjective (qualitative) and objective (quantitative) methods. The
subjective methods include questionnaires that analyse individual masticatory behaviour and difficulties
performing this function!®. The objective methods of evaluation include electromyographic (EMG) records,
counting of mandibular movements by an observer and visual evaluations using video records or real-time
observation?’. However, it is important to establish fasting and satiety time, as well as the taste and texture of
foods, which may interfere with the subjects’ acceptance and behaviour during chewing analysis?*%,

This study aims to produce a systematic review on masticatory function of children and adolescents
with overweight and obesity. The types of methods, masticatory parameters, physical properties of the analysed
foods, and time of fasting will be discussed.

2 METHODS

This systematic review was written in accordance with the items of preferential reports for systematic
analyzes and meta-analyzes (PRISMA)?. In addition, the protocol of this systematic review was submitted to the
International  prospective  register of systematic reviews (PROSPERO) (Registration number:

CRD42019120941).
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2.1 RESEARCH STRATEGY

The bibliographic research was carried out in November 2018 in the electronic databases
Medline/PubMed (Medical Literature Analysis and Retrieval System Online), Scopus, CINAHL (Cumulative
Index to Nursing & Allied Health Literature), Web of Science and LILACS (Latin American and Caribbean
Literature in Health Sciences). The research was based on observational studies that analysed the masticatory
function of children and adolescents with overweight and obesity. The following MeSH terms or DeCS
descriptors were included in the study: child, adolescent obesity, overweight, paediatric obesity, mastication,
stomatognathic system, bite force and efficiency. There was no restriction regarding the year or the language of
publication.

The literature research in the electronic databases was performed by two independent reviewers
(SANTOS REA and LACERDA DC) and was based on a pre-defined protocol. A third reviewer (FERRAZ-
PEREIRA KN) was consulted when necessary and acted as the mediator in the definition of inclusion or
exclusion criteria when there was no agreement among the reviewers. The data extraction was performed
according to the evaluation of the eligibility criteria defined in the study.

2.2 CRITERIA FOR INCLUSION

This review includes observational studies that evaluated the masticatory function of children and
adolescents with overweight and obesity.
2.3 EXCLUSION CRITERIA

The following exclusion criteria were used in this review: (i) studies that do not explain in detail the
methodology used and (ii) experimental and intervention studies.
2.4 EVALUATION OF THE ARTICLES

The risk assessment of bias in the studies was performed independently by two reviewers using the
Modified Agency for Healthcare Research and Quality (AHRQ). The cross-sectional studies were assessed using
a list of twenty-six items that are divided into the following nine evaluation criteria: question of the study, the
study population, comparability of subjects, exposure or intervention, measured outcomes, statistical analysis,
results, discussion and funding or sponsorship?.

The primary results of the literature search on masticatory function of children and adolescents with
overweight and obesity correspond to the changes in the physiological parameters of mastication, such as: bite
force, masticatory sequences, masticatory cycles, meal time, myofunctional orofacial alterations, and

electromyographic activity of masticatory muscles. The secondary results include the methods of analysis of the
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masticatory function, the physical characteristics of the foods used in the analyses, and the fasting time. The
levels of agreement between the reviewers and the quality of the studies (risk of bias) were analysed by the
Kappa statistic using the Statistical Package for Social Sciences - SPSS version 20 for Windows (IBM SPSS
Software, Armonk, NY, USA).
3 RESULTS

The initial database search identified 370 articles in Medline/PubMed, 100 articles in Scopus, 5 articles
in CINAHL, 7 articles in Web of Science and 21 articles in LILACS. After analysing the titles and abstracts of
all the 503 articles, there were 438 articles excluded because they did not meet the inclusion criteria and/or met
the exclusion criteria. After completing the evaluation of the 65 remaining articles, we found that 54 were
duplicated, and 2 did not meet the inclusion criteria and/or met the exclusion criteria after the texts were read

completely. Thus, there were 9 articles included in this review (Figure 1).

Articles identified in databases Medline/
Pubmed (370), Scopus (100), CINAHL
(5), Web of Science (7) and LILACS (21)

\l/ 1 > Articles excluded by the title and

abstract (438)

Total selected articles (65)

\l, 1 3 Duplicate articles (54)

Total selected articles (11)

l _|_> Excluded articles after assessment of the

complete text (2)

Articles included (9)

Figure 1: Scheme of stages of selection of articles

Table 1 shows the evaluation of the articles according to the points highlighted by West et al.?. After
evaluating the quality criteria, we observed that all the studies presented methodological deficits. The level of
agreement between reviewers for data extraction and trend risk analysis presented substantive agreement
(Kappa: 0.7083)%. The results of the studies, the characteristics of the sample, and the evaluated masticatory
parameters were summarized in Table 2.

Four articles (n = 4)!17.2.27 included subjective methods for evaluating the masticatory function of
children and / or adolescents. They used different protocols, which evaluated the consistency and / or eating

habits (Table 2). One of them (n = 1) found that girls with overweight and obesity need to add sauce to swallow
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the food better and consume fruit in small pieces!’. Another study (n = 1) found that children’s eutrophics and
with overweight / obesity did not present differences in relation to the consistency of the foods consumed, the
time of breastfeeding, exclusive breastfeeding and bottle-feeding®®. A study (n = 1) found that children who
consumed more fluids presented worse masticatory performance but did not find differences in nutritional
status?’. Finally, another study (n = 1) found that boys and girls with obesity took longer to swallow a food and
swallowed without chewing correctly?.

The nine studies reviewed (n = 9) used objective methods to evaluate masticatory function (Table 2).
However, there was great variability among applied techniques, such as: analysis of bite force (n = 4) 16:17.26.28,
electromyographic analysis (n = 1) 28, evaluation of masticatory performance (n = 5) 516172729 and orofacial
myofunctional evaluation (n = 3) %1830, We also observed that only one study (n = 1) controlled subjects'
fasting time®. Among the studies that measured bite force 6172628 two (n = 2) reported no differences between
children with overweight / obesity and eutrophics 67, One study (n = 1) found that girls with obesity and
overweight boys had greater bite force?®. On the other hand, a survey (n = 1) found that children with higher
BMI had inferior bite force?®. A single study (n = 1) performed electromyographic analysis of the masseter and
temporal muscles® and found that children with obesity did not present alterations in the electrical activity of
these muscles during rest, chewing and swallowing.

From the articles that evaluated masticatory performance through specific techniques (n = 5) 1516:17.27.29,
one (n = 1) used a colorimetric technique that detects the colour variation of a chewing gum before and after
mastication for one minute and found no differences in the masticatory performance of boys and girls with
overweight / obesity?”. Two studies (n = 2) analysed the mean particle size of a chewable material, expelled after
a series of chewing and / or desire to swallow, and found that boys and girls with higher BMI expelled particles
in larger sizes'®>?’. One study (n = 1) used an ad libitum meal for twenty minutes to analyse masticatory
frequency, masticatory cycles and total oral exposure time, and found that high BMI in boys and girls is
associated with increased food intake and shorter meal times?. Finally, an article (n = 1) used a sensor to
measure the number of chews and the time required to complete a standard meal containing commonly
consumed foods and found that children with a high degree of obesity performed fewer chewing cycles and ate
faster?®,

Among the studies that performed orofacial myofunctional evaluation (n = 3) 183 two (n = 2) found
changes in overweight / obese individuals, evidenced by the lower cheek tone during mastication and

swallowing of obese children3°, and unilateral mastication in overweight and obese female adolescents?’.
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4 DISCUSSION

Studies have shown a relationship between masticatory function and overweight in children and
adolescents, which would be related to an increase in food consumption 51617, This is because chewing can
provide beneficial effects on satiety and appetite controls that may directly reflect nutritional status?’. In this
context, this systematic review aimed to gather studies that analysed the masticatory function of children and / or
adolescents with overweight / obesity. The synthesis and evaluation of the collected articles allowed to clarify
information about the changes in the masticatory function of these individuals, according to the different
methods applied, food used in the analyses and evaluated masticatory parameters.

According to the bias risk analysis tool (AHRQ)?*, we observed that the reviewed articles were efficient
in relation to the proposed study question. However, all presented methodological deficits, especially in the
"Outcome Measure” (primary / secondary outcomes clearly defined; outcomes assessed blind to exposure or
intervention status and method of outcome assessment standard, valid and reliable). We also observed the
examined studies presented heterogeneity in the methods of analysis of the masticatory function, in the food /
materials used, and in the evaluated masticatory parameters. These differences make it impossible to apply a
meta-analysis.

In our analysis, we observed that two studies found alterations in the subjective evaluation of
mastication of children and adolescents with overweight and obesity. Pedroni-Pereira et al. (2016)'" observed
that female adolescents with overweight and obesity need to add sauce to swallow the food better and consume
fruit in small pieces. Sato and Yoshiike (2010)*¢ have found that children with obesity take longer to swallow a
food, and they swallow without chewing properly. These behaviours can occur to facilitate the ingestion of food,
due to an impaired masticatory function. Individuals with deficiencies in masticatory function tend to alter their
diet to avoid foods that are more difficult to chew®. This may result in imbalance in food intake, with
preferential consumption of soft, easily chewable foods such as processed foods, rather than those rich in fiber
and nutrients®. Therefore, we observed that children and adolescents with overweight / obesity can change their
individual behaviours in order to facilitate food intake due to an impaired masticatory characteristic.

When analysing the results of studies that used bite force in characterizing the masticatory function of
overweight and obese children and adolescents, we observed controversy among the results found. In addition,
bite force is an important indicator of chewing functional status®2. It corresponds to the force exerted by the
masticatory muscles to break food, and varies according to oral health, facial morphology, age and sex33. When

analysing the results of the studies that used bite force in characterizing the masticatory function of children and
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adolescents with overweight and obesity, we observed controversies among the results found. According to the
literature, it is assumed that the bite force is related to the integrity of the masticatory muscles, and a greater bite
force would result in a more efficient mastication3*. Research has shown that individuals with obesity may
present in the stomatognathic system due to the accumulation of adipose tissue in the region of the oral cavity®®,
which may impair masticatory strength. In addition, poor masticatory performance due to decreased bite force
may result in unbalanced nutritional intake®. In view of this, more research involving the analysis of bite force
in children and adolescents with obesity is necessary, since the few results found are divergent among them,
which may be related to other factors.

Most of the studies that evaluated masticatory performance found that children and adolescents with
overweight / obesity presented impaired masticatory performance. Soares et al.*>?” observed that children with
higher BMI processed a chewable material (Optocal) in larger sizes; and Sato & Yoshiike® found that children
with a higher degree of obesity perform fewer chewing cycles and eat faster, which is related to improper food
processing, since the formation of the food cake happens unsatisfactorily. Therefore, inadequate grinding of the
food cake reduces the contact surface for the action of the digestive enzymes, which makes it difficult to break
down the ingested food®". Fogel et al.?° also found that a high BMI in boys and girls is associated with a higher
food intake and shorter feeding time. In addition, individuals who eat faster take longer to feel satisfied with the
amount of food eaten, which may contribute to the intake of more food, favouring an increase in BMI®®,

We also observed that the use of a colorimetric technique, which detects the colour variation of a
chewing gum, was not sensitive to find differences in the masticatory performance of adolescents with
overweight / obesity!”. However, we must consider that there may be differences in the sensory mechanisms
involved in the chewing of test materials that are not food, and therefore cannot be swallowed. Some authors
consider artificial test materials preferable to natural foods because their physical properties are more
reproducible and do not suffer from seasonal texture variation?3". In contrast, it is important to note that it is
difficult to find an acceptable correlation between the oral perception of food and that perceived by the
measurement of instrumental texture, because sensory evaluation is based on the human sense that
simultaneously detects many aspects of material property®. It is also known that the types of foods used in the
chewing analyses have a significant effect on the parameters of muscle activity, number of masticatory cycles,
duration and chewing frequency?%. This seems to occur due to the existence of the regulating mechanism of the
masticatory force that uses periodontal receptors to modify the masticatory force and the number of cycles

according to the physical characteristics of the food?!.
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We also emphasize that most of the studies that performed the orofacial myofunctional evaluation found
changes in overweight / obese children and / or adolescents, evidenced by the lower cheek tone during chewing
and swallowing® and unilateral mastication'’. The orofacial myofunctional evaluation provides a comprehensive
analysis of the components of the stomatognathic system in terms of appearance / posture, mobility and
functional performance*’. According to Mason (2005)*, disturbances in the stomatognathic system can have a
negative impact on postures and oral functions, including masticatory function. The reduction of muscle tonus of
the phono articulatory organs reduces the efficiency of masticatory movements, thus harming chewing®. In
addition, the accumulation of adipose tissue in the structures of the stomatognathic system may compromise the
myofunctional orofacial characteristics of the individuals. In this context, further studies are needed to determine
if the type of food chewed causes myofunctional orofacial damages or if these damages determine the choice of
food easier to chew.

Although superficially controlled in only one of the reviewed studies?, it is also assumed that the
fasting time can cause changes in the masticatory function, since in normal conditions, the food is ingested after
the perception of hunger and the ingestion ends when the sensation of satiation is reached**. Thus, in situations
of fasting and satiety, the individual tends to behave differently and has exacerbated food reflexes?t. Therefore,
although a causal relationship between fasting time and masticatory function can be visualized, no studies were
identified during our search to evaluate this association.

The present review has as limitation the impossibility of establishing a causal relationship between the
analysed variables. Thus, it is not possible to conclude if changes in masticatory function influence the choice of
foods that cause overweight / obesity in children and adolescents, or if it is overweight / obesity that causes
changes in mastication of these individuals. Thus, to answer this questioning, longitudinal studies are needed. In
addition, the heterogeneity of the methods and foods used by the studies, as well as the masticatory parameters
analysed, make it difficult to compare the results. We emphasize the need for the standardization of instruments
and techniques for the analysis of masticatory function in overweight / obese children and adolescents

The analysis of the articles found in this systematic review shows us that overweight / obese children
and adolescents present changes in masticatory function, since they alter their behaviors in order to facilitate
food intake, process foods / materials in larger sizes, eat faster and have lower orofacial myofunctional
characteristics. However, due to the great heterogeneity of the evaluation methods used, the food / materials
used, and the masticatory parameters evaluated, it was not possible to reach a conclusion. We emphasize the

need for longitudinal studies to establish a causal relationship between changes in masticatory function and
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overweight / obesity, as well as the standardization of instruments and techniques to analyze the masticatory

function of children and adolescents with these conditions.
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Table 1: Characterization of the studies according to the evaluation criteria highlighted by West et al. (2002).
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Table 2: Characterization of studies that analyzed the masticatory function of overweight and obese children and / or adolescents.

Author / Year N Age Methods of masticatory function Parameters Analysed Results
(years) analysis
Pedroni-Pereira et 231 14 to 17 Subjective evaluation of chewing - 1. Food Consistency and eating Habits Girls with overweight / obesity:
al., 2016 Questionnaire "Quality of 2. Color change in a chewing gum; 1. Need to add sauce to food a consumption of fruit in small
Masticatory Function™ (Hilasaca- 3. Maximum bite force; pieces.
Mamani et al., 2016) 4. Protocol OMES - Domain "Chewing" 2. Unilateral ChEWing.
Myofunctional orofacial evaluation. Girls and boys eutrophic and with overweight / obesity:
Evaluation of masticatory 3. There were no changes in masticatory performance;
performance; 4. They did not show differences in maximum bite force;
Bite Force Assessment.
Araujo et al., 2015 204 81010 Subjective evaluation of chewing - 1. Food Consistency and eating Habits Girls and boys with higher BMI:
Questionnaire "Food Type 2. Maximum bite force. 1. There were no changes in the consistency of the food
Verification Protocol” (Pena et al., consumed and did not present alterations in the time of
2008). breastfeeding, exclusive breastfeeding and time of use of
Bite Force Assessment. bottle.
2. Less bite force;
Girls and boys with higher muscle mass:
2. Higher bite force.
Soares et al., 2017b 279 3to5 Subjective evaluation of chewing - 1. Food Consistency Girls and boys with higher BMI:
Food Registry for three days; 2. Median particle size (X50) of a chewable 1.Those who consumed more liquid foods presented worse
Evaluation of masticatory material for masticatory function tests masticatory performance;
performance. (Optocal) 2. Larger median food particle size (X50) expelled after
twenty masticatory cycles.
Sato & Yoshiike, 61 5t06 Subjective evaluation of chewing - 1. Eating Habits Girls and boys with higher degree of obesity:
2010 Questionnaire formulated by the 2. Number of masticatory cycles, meal time 1.They spent more time swallowing food and swallowing
authors; and masticatory frequency without chewing properly.
Evaluation of masticatory 3. Maximum bite force. 2. Less meal time and fewer chewing cycles;
performance; 3. No changes were observed in the occlusion force.
Bite Force Assessment.
Kuo-Ting et al., 577 1310 16 Bite Force Assessment. 1. Maximum bite force Obese girls:
2015 1. Higher bite force;

Overweight Boys:
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Berlese et al., 2013

Fogel et al., 2017

Soares et al, 2017a

Souza & Guedes,
2016

28

386

285

50

810 16

4t05

3to5

9to 18

1. Myofunctional orofacial evaluation;
2. Electromyographic evaluation.

1. Evaluation of masticatory
performance;

1. Evaluation of masticatory
performance;

2. Evaluation of the deglutition
threshold;

1. Orofacial myofunctional evaluation.

1.

. Protocol OMES - All domains
. Electromyographic activity of the

masseter and temporal muscles.

. Masticatory frequency count, masticatory

cycles and total oral exposure time;

. Median particle size (X50) of a chewable

material for masticatory function tests
(Optocal).

. Median particle size (X50) expelled

before the desire to swallow the chewable
material (Optocal).

Protocol OMES - All domains

1. Higher bite force.

Girls and boys with obesity:

1. Myofunctional orofacial characteristics within normality;
2. There was no difference in the mean electric activity of the
muscles during rest, chewing and swallowing.

Girls and boys with overweight:
1. Less meal time.

Girls and boys with higher BMI:

2. Larger median food particle size (X50) expelled after
twenty masticatory cycles;

3. Larger median food particle size (X50) during the
evaluation of the swallowing threshold.

Girls and boys with obesity:
1. Worse performance in the aspects of tonicity and mobility
of the cheeks during chewing and swallowing.
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ABSTRACT

INTRODUCTION: Chewing appears to be related to overweight in children because it
influences the increase in food consumption, however, the results found in reported
studies are still controversial. Thus, the objective of this study is to analyze the
masticatory performance of eutrophic, overweight, and obese children. METHODS:
This is a cross-sectional study with an initial sample of 200 children and a final sample
of 160 children aged 7 to 10 years old, divided according to nutritional status into
eutrophic (n = 101), overweight (n = 33) and obese (n = 26) groups. The following
analyses were made: (1) characterization of the nutritional and dental status of the
children; (2) analysis of feeding habits and (3) subjective evaluation of masticatory
quality, both through the application of questionnaires; (4) analysis of masticatory
performance and myofunctional orofacial evaluation, by filming the chewing of a
stuffed biscuit and measuring the size of bite in a bread. RESULTS: When compared
with eutrophic children, children with obesity perform fewer masticatory sequences
(Median = 3.00, 95% CI = 2.54-3.61, p = 0.024), eat faster (Median = 62.50, 95% CI =
54.02 — 65.29, p = 0.039) and take bigger bites (Median = 6.00, 95% CI =5.43 - 7.71, p
= 0.049); and obese children eat faster (Mean = 62.50, 95% CI = 54.02 - 65.29, p =
0.039) than overweight children. A comparison of nutritional status according to age
also showed that children of 7 and 8 years undergo changes in their masticatory
performance. CONCLUSION: Obese children present worse masticatory performance

than eutrophic and overweight children.

Keywords: Chewing, Obesity, Children, Childhood Obesity, Stomatognathic System.
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INTRODUCTION

Overweight and obesity are defined as abnormal or excessive fat accumulation
that presents a risk to health®. These conditions are present in different age ranges, with
emphasis on childhood, a critical period of development characterized by high neural
plasticity?. Worldwide, about 43 million children under 5 years of age are overweight®.
Regarding obesity, the number of children and adolescents with this condition
worldwide has increased tenfold in the last four decades®. In Brazil, about 26.6% of
girls and 30% of boys aged 5 to 19 years are overweight*. Childhood obesity in the
same country also shows high percentages. A meta-analysis that analyzed cross-
sectional studies conducted in Brazil between 2008 and 2014 found a prevalence of
14.1% of childhood obesity®.

Childhood obesity is a precursor to numerous diseases, such as diabetes®,
coronary heart disease, hypertension and infarction, dyslipidemias, sleep apnea’, as well
as an increased risk of premature death and impairment of the quality of life of the
affected subjects®. Therefore, overweight and obesity present a multifactorial character
as a consequence of the wide association between genetic, metabolic, social, cultural
and behavioral factors®. Among them, chewing appears to be related to overweight
because it influences the increase in food consumption by the individual®.

Chewing consists of the first stage of digestion and is responsible for breaking
food into smaller particles, suitable for gastrointestinal absorption of nutrients®. It is a
key process of the cephalic phase of eating behavior, since sensory stimulation triggered
by food contact with the oral cavity promotes the release of appetite hormones, such as
insulin® and ghrelin®2. Ferster et al.® hypothesized that there was a specific style of
chewing in obese individuals, with larger bites and faster feed. In healthy organisms, it

is evidenced that chewing activates histaminergic neurons in the paraventricular and
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ventromedial nuclei of the hypothalamus'®. The activation of these neurons is related to
the decrease of food intake in rodents*1°,

Research has shown that the highest body mass index (BMI) in children is
associated with inadequate processing of a chewable material®®; and children with a
higher degree of obesity eat faster and have shorter masticatory cycles'’. In addition,
overweight and obese girls present greater alterations in myofunctional orofacial
aspects, evidenced in unilateral mastication, when analyzed by chewing a stuffed
biscuit!®, However, the "obese chewing style” hypothesis presents controversial results.
This is because some authors did not verify changes in parameters related to the
masticatory performance of obese children and adolescents®”181°,

Due to the current prevalence of overweight and obesity, especially in
childhood, studies have been seeking a better understanding of the factors related to
excessive weight gain, among them, chewing. Therefore, this study aimed to analyze the
masticatory performance of eutrophic, overweight, and obese children through (1)
characterization of nutritional and dental status; (2) analysis of eating habits; (3)
subjective evaluation of masticatory quality; (4) analysis of masticatory performance
and myofunctional orofacial assessment of children. Our hypothesis is that obese
children present worse masticatory performance than eutrophic and overweight

children.

METHODS
STUDY POPULATION

This study, descriptive and cross-sectional, was carried out with an initial sample
of 200 children. Of these, 20 were excluded because they were not fasting at the time of

filming; 5 left because they were extremely thin; and 15 because of severe dental
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malocclusion. The final sample consisted of 160 children between the ages of 7 and 10,
both boys and girls, from three public schools in the city of Vitoria de Santo Antdo,
Pernambuco - Brazil, between October 2017 and May 2018. The sample size was
calculated using the WinPepi program?® with the following criteria: population
estimated at 500, confidence interval of 95%, prevalence estimated at 13%?2* and sample
loss of 20%, totaling a minimum sample of 162 students.

Inclusion criteria were established: both sexes; age between 7 and 10 years,
signature of the free informed consent term (TALE) and signature of the Informed
Consent Term (TCLE) by children and the relative or legal representative, according to
the determinations of the 466/12 norm of the Ministry of Health, Brazil. The exclusion
criteria were: individuals presenting evident signs of neurological impairment; who had
a history of orthodontic treatment, phonoaudiological therapy, facial surgery or who
presented with lesions and craniofacial malformations; extreme thinness; use of drugs
that interfere with the central nervous system (anxiolytics, antidepressants,
anticonvulsants); dry mouth or diseases of the salivary glands; severe malocclusion;
girls who had gone through the first menstrual cycle, and the subject's refusal to
participate in the survey. The study was approved by the Research Ethics committee of
the Health Science Centre of the Federal University of Pernambuco (CEP/CCS/UFPE)
under project number CAAE 70280017.7.0000.5208, respecting the recommendations
of Resolution 466/12 pf the National Science Council.

ANTHROPOMETRIC EVALUATION

Weight was measured using a 100g precision digital scale (Lider, Sdo Paulo,
Brazil), with children wearing light clothing and shoes. Stature was measured by means
of a portable stadiometer (Sanny, S&o Paulo, Brazil), with children without shoes, fully

erect and with feet together. BMI was calculated using the standard formula [BMI =
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weight (kg) / height (m)?], and the children were classified according to the BMI / Age
parameter established by the World Health Organization (WHO)?2. Anthro Plus
software?® was used to calculate the z-score. The sample was divided into three groups:
Eutrophy (> Z-score -2 and <Z-score +1), Overweight (> Z-score +1 and <z-score +2)
and Obesity (> z score +2).

ORAL CLINICAL EVALUATION

An oral clinical evaluation was performed by a trained dentist under ambient
light using a tongue depressor. The number of missing, restored and teeth with caries
was evaluated. An evaluation of dental malocclusion was also performed through the
application of the malocclusion index, recommended by the WHO in its 1987 version®,
which classifies dental occlusion in normal, mild malocclusion and moderate / severe

malocclusion.
ANALYSIS OF FEEDING HABITS

In order to analyze the children's feeding habits, the Food Consumption
Questionnaire of the Food and Nutrition Surveillance System (SISVAN)? was applied
to children over 5 years of age. It contains questions about dietary habits and food
consumption of children on the day before the interview. In this questionnaire, it is
possible to evaluate the consumption of fruits and vegetables, as well as the ingestion of
industrialized, tasty and high energy density foods.

SUBJECTIVE ASSESSMENT OF MASTIGATING QUALITY

This evaluation was performed through a validated self-administered
questionnaire with adolescents?®, adapted for children, to evaluate the difficulty of
performing the masticatory function through the consumption of foods with different

consistencies. To help the children in their responses, two play materials were
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constructed: one containing food in different forms and consistencies, and the other with
a "Subjective Difficulty Scale™, where the child reported chewing difficulty as extreme,
very difficult, moderate or little or no difficulty in chewing certain foods.

ANALYSIS OF MASTIGATING PERFORMANCE AND OROFACIAL
MIOFUNCTIONAL EVALUATION

These evaluations were conducted using a video recording with a camcorder
(Sony Cyber Shot DSC-HX300, S&o Paulo, Brazil), during the chewing of a chocolate-
flavored biscuit (Nestlé Brasil Ltda., S0 Paulo, Brazil)?’. The bite size was also
measured according to the PARK & SHIN? methodology, adapted through the use of a
piece of bread. The mastication was recorded with the child sitting in a chair with a
backrest, feet positioned on the floor, at a standard distance (1 m) from the camera lens.
Participants were evaluated between 7:00 and 7:30 in the morning, after a 12-hour fast
at night and a 24-hour period without exercise?®. The videos were evaluated by two
trained examiners.

Initially the children were asked to chew a stuffed biscuit (free chewing), and at
this time the video recording was made. The order to start chewing was given by the
examiner and the evaluation process began when the child opened his or her mouth to
begin chewing and was stopped when the food was swallowed completely.
Subsequently bread was offered, previously weighed, and the child was instructed to
take only two bites. Then the bread was again weighed to measure the bite size (BS),

using the formula Weight Before (PA) - Weight After (PD).

During the analysis of the videos, the masticatory performance was determined
by adapting the methodologie of Park & Shin?®, evaluating the following physiological

parameters of mastication:
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(@) Number of masticatory sequences: Number of masticatory movements

performed from the incision to the swallowing of the food;

(b) Incision time: Duration of the incision of the food until the moment it was

completely deposited in the oral cavity, in each sequence;

(c) Chewing time: Duration of movements of opening and closing of the

mandible performed until the moment the food was swallowed, in each sequence;

(d) Number of masticatory cycles: Number of opening and closing movements

of the mandible, for swallowing;

(e) Frequency of masticatory cycles: Number of opening and closing movements

of the mandible per second;
(f) Feeding Time: Time taken to ingest food completely.

(9) Sequences by Feeding Time: Amount of masticatory sequences divided by

feeding time.

The protocol of orofacial myofunctional evaluation was applied. It contains
expanded scores (OMES-e)?’, developed to perform the evaluation of changes /
dysfunctions of the appearance, posture and / or mobility of lips, tongue, jaw and cheeks
during the chewing of a stuffed biscuit. Only the chewing domain was used, including
analysis of the following variables: food incision (incisor / canine / premolar / molar
bite); type of mastication (unilateral / bilateral); movements of the head or other parts of
the body during the masticatory function; escape of food during chewing; and, duration
of chewing. In this protocol there is no cutoff point, however, the higher the score

found, the better myofunctional orofacial performance.

STATISTICAL ANALYSIS



55

A pilot study was conducted prior to the start of data collection, to verify the
reproducibility of the measures collected, as well as the effectiveness in the application
of the protocols. The construction of the database was performed in the Microsoft Excel
2016® program, and the analyzes were done in SPSS® software version 20.0 and
SigmasStart® version 5.0. GraphPad Prism version 6.0 was used for the construction of

the figures.

The intraclass correlation coefficient was determined to evaluate the
concordance between the raters during the analysis of the physiological parameters of

chewing, according to the classification of Landis and Koch?®.

Categorical variables were described by means of absolute frequency (n) and
relative frequency (%), and numerical variables by means of the median and confidence
interval (95%). The normality of the data was tested using the Kolmogorov-Smirnov
test, and the Levene's equal variance test was also applied. For the data that did not
presented normal distribution, non-parametric tests were used. In the comparison of the
categorical data, some variables were grouped, and Pearson's chi-square and Fisher's
exact tests were used. The Kruskal-Wallis and Anova Two Way tests were applied to
compare the numerical variables. The Bonferroni Posttest and Dunn's Method were

used for multiple comparisons. Statistical significance was set at p<0.05
RESULTS

Table 1 shows the characterization of the sample of overweight and obese
eutrophic children according to gender, age, anthropometric data (weight, height and
BMI) and dental status (missing teeth, restored teeth and decayed teeth). Noteworthy is
the high percentage of overweight / obese children found (n = 59; 36.9%). Weight,

height and BMI were higher in the obese group.
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The intra-examiner correlation observed in the analysis of the physiological
parameters of chewing and myofunctional orofacial evaluation ranged from substantial
(Masticatory Frequency and OMES-e Score) to Perfect (Feeding Time), as shown in
Table 2.

Table 3 shows the comparison between feeding habits of children 7 to 10 years
of age, classified as Eutrophic, Overweight and Obesity. According to the results, no
significant difference was found between the dietary intake of eutrophic children and
those with overweight / obesity.

The subjective evaluation of masticatory quality showed a significant difference
in the consumption of raw, hard and whole vegetables between the Eutrophic and
Overweight / Obesity groups (p = 0.039). According to the results, we observed that
overweight / obese children reported lower consumption of vegetables in small pieces,
and higher consumption of raw / whole vegetables, when compared to eutrophic
children (Table 4).

Figure 1 shows the comparison between the Masticatory parameters of children
from 7 to 10 years old, classified according to nutritional status in Eutrophic,
Overweight and Obesity categories. Children with obesity performed fewer masticatory
sequences (Median = 3.00, 95%CI = 2.54-3.61, p = 0.024), ate faster (Median = 62.50,
95% CI =54.02 - 65.29, p = 0.039) and took larger bites (Median = 6.00, 95% CI = 5.43
- 7.71, p = 0.049) when compared with eutrophic children. Obese children also finished
the meal in a shorter time (median = 62.50, 95% CI = 54.02 - 65.29, p = 0.039) when
compared to overweight children. Myofunctional orofacial performance did not differ
between groups. In addition, incision time, chewing time, number of masticatory cycles,
masticatory frequency, and masticatory sequence by feeding time did not differ between

eutrophic, overweight and obese children.
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Table 5 shows the masticatory parameters of eutrophic, overweight and obese
children, according to sex and age. Eutrophic boys had a shorter incision time (Median
= 3.00, 95% CI = 3.11-3.76, p = 0.030), lower feeding time (Median= 62,50; 95%CI =
60,05 — 68,29; p=0,004) and larger bite size (Median = 6.00, 95% CI = 5.05 - 6.40, p =
0.011) compared to eutrophic girls; and that overweight and obese boys and girls do not
present differences in relation to masticatory performance. Regarding age, 9-year-old
eutrophic children ate faster than 7-year-old eutrophic children (Median = 60.00, 95%
Cl = 54.62-66.88, p <0.001); and 7-year-old obese children took larger bites than
eutrophic children of the same age (Median = 7.00, 95% CI = 5.23-9.62, p = 0.023).
Among the 8-year-olds, obese girls had fewer masticatory sequences (Median = 2.00,
95% CI = 1.50-2.78, p = 0.013, p = 0.014), and had a larger bite size (Median = 7.00,
95% CIl = 5.75-9.95, p = 0.006, p = 0.020) in relation to the eutrophic and overweight,
respectively; and spend less feeding time than overweight children (Median = 55.00,

95% CIl = 43.56 - 64.72, p = 0.010).

DISCUSSION

We compared the chewing of eutrophic, overweight, and obese children. The
main finding of this study was that obese children perform fewer numbers of
masticatory sequences, eat faster and bite food in larger pieces. When the nutritional
status was compared according to sex, overweight and obese boys and girls presented
no differences in relation to masticatory performance. When comparing nutritional
status according to age, children 7 and 8 years old were the most sensitive to changes in
chewing. These findings suggest that obese children present worse masticatory

performance than eutrophic and overweight children.
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The analysis of feeding habits did not find significant differences in the quality
of foods consumed by eutrophic, overweight and obese children. However, all children,
regardless of nutritional status, reported high consumption of sugary drinks, instant
noodles, package chips, salty crackers, stuffed biscuits and sweets. We observed that
high-fiber and complex carbohydrate-rich home meal has been replaced by increased
consumption of ultraprocessed foods rich in simple carbohydrates and lipids with soft
consistency and highly palatable®. In addition, the consumption of these foods is
closely related to the onset of obesity.

In the subjective evaluation of masticatory quality, overweight / obese children
reported lower consumption of vegetables in small pieces and greater consumption of
raw / whole vegetables when compared to eutrophic children. The consumption of food
in larger pieces can hinder the formation of the food cake, which happens in an
unsatisfactory way. Therefore, the inadequate grinding of the food cake decreases the
contact surface for the action of the digestive enzymes, which makes it difficult to
ingest the food®'. Pedroni-Pereira et al.'® in their study also subjectively analyzed the
chewing and found that overweight / obese adolescents added sauce to the food to chew
better and consumed fruits in small pieces when compared to eutrophic girls. On the
other hand, Araujo et al.*® observed that overweight and eutrophic children do not
present differences in relation to the texture of the foods consumed. It is worth
emphasizing that subjective analyses are subject to different interpretations, since they
are based on the individual responses. Thus, more studies involving this type of analysis
are necessary.

The understanding of chewing characteristics depends on a detailed description
of their movement patterns, especially mandibular movements, which are associated

with masticatory performance®. In view of this, our study observed that children with
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obesity have a lower number of masticatory sequences and eat faster than eutrophic
children. This finding agrees with other studies that show that overweight children chew
less before swallowing a chewable material'® and eat more rapidly*”34%®. This can be
explained by the association between chewing and satiety, where a child who chews less
and / or in less time takes longer to feel satisfied with the amount of food eaten. This
may contribute to the intake of more food, favoring the increase of the BM| 36:37:38,

Continuing with our analysis of masticatory performance, we observed that
children with obesity bite food in larger pieces. This agrees with other studies, which
show that overweight children process test foods in large sizes'®**%. According to
Friedlander et al.*°, individuals with deficiencies in masticatory function swallow large
particles of food and / or alter their diet to avoid foods that are more difficult to chew.
This may result in imbalance in food intake, with preferential consumption of soft,
easily chewable foods such as processed foods, rather than those rich in fiber and
nutrients®®. Previous research has shown that exposure of overweight individuals to
palatable food in large quantities increases the urge to eat “°, which could translate into a
desire to eat food faster** and in larger mouthfuls.

Myofunctional orofacial evaluation did not find differences between eutrophic,
overweight and obese children. This was similar to the findings of Berlese et al.*? who
observed that children and adolescents with obesity present myofunctional orofacial
characteristics within normality. On the other hand, other studies have observed that
overweight children and adolescents present worse orofacial myofunctional
characteristics*®*3, In addition, according to Mason**, disturbances in the myofunctional
orofacial characteristics may have a negative impact on postures and oral functions,
including masticatory function. The reduction of muscle tonus in the phonoarticulatory

organs reduces the efficiency of masticatory movements, impairing chewing®. Thus,
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although our study found no differences, we observed that obesity may be related to

impairments in the muifunctional characteristics of individuals.

No differences were found in the masticatory performance of obese children
according to gender. The relationship between chewing, nutritional status and sex,
especially in childhood, is not fully described in the literature. Hill & McCutcheon®
observed that men eat faster than women, with larger and slower bites. A study with
young adults found that men took significantly greater bites, faster chewing cycles, and
a faster eating rate than women, regardless of nutritional status?®. Considering that our
study evaluated children from 7 to 10 years of age, we expected that in this age group
the growth patterns of boys and girls would be very similar, since growth changes occur
around the age of 14 in boys and up to 12/13 years for girls*’. Thus, more studies
analyzing the masticatory performance of obese children according to gender are
necessary.

When we analyzed the masticatory performance of children with obesity
according to age, we observed that the children of 7 and 8 years old were the most
sensitive to the changes in chewing. It is known that maturation of the masticatory
function occurs during a critical period of development of the central nervous system,
concomitant with the morphological and functional maturation of the craniofacial
complex*®. The most important changes observed in masticatory muscles occur after
birth*, when the pattern of food intake changes from sucking to chewing. Up to 12
years of age, the maxilla and mandible increase considerably in size, which causes
about 90% of the changes to settle®. The development of the chewing apparatus allows
a greater variety of foods and textures to be processed by the mouth, thus improving the

nutritional quality of the foods consumed®®. In our search in the literature, we did not
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find studies comparing changes in the chewing of overweight children at different ages,
emphasizing the need for more research on this theme.

This study evaluated the masticatory performance through the consumption of a
stuffed biscuit. Therefore, it is important to recognize that the type of food and the
differences in food texture may influence the subjects' acceptance and behavior during
chewing. This is because the type of food has a significant effect on the parameters of
muscle activity, number of masticatory cycles, duration and frequency of chewing®.
Dry and hard foods require more masticatory cycles before ingestion®3. In view of this,
the use of a single food for the analysis of masticatory performance may limit the
findings of this study.

As observed in our study, obesity is not limited only to changes in food
consumption, since it appears to be the result of a complex interaction between the
environment and predisposition of the body to obesity based on genetics and epigenetic
programming®*. Considering mastication as one of the factors related to the onset of
obesity, interventions directed to control feeding rhythm to prolong mastication® and to
reduce bite size®, increasing the time of oral exposure to food®’, may be effective in
controlling weight gain.

In view of the above, our study concludes that obese children present worse
masticatory performance than eutrophic and overweight children. Further research is
needed to investigate the relationship between chewing and overweight in children,
using similar methods and foods, which allow an effective comparison between the
findings. We also emphasize the importance of performing experimental animal studies
aimed at analyzing the physiological mechanisms involved in masticatory changes in

obese individuals, mechanisms that can not be observed in human models.
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LEGENDS OF FIGURES

Figure 1

Caption: Comparison between Masticatory parameters of children from 7 to 10 years of
age, classified according to nutritional status in Eutrophic, Overweight and Obesity.
Data expressed in Median + Confidence Interval (95%). P<0.05. Kruskal-Wallis test
and Dunn's Method Testing (Feeding Time and Sequence by feeding time: One-Way

ANOVA and Bonferroni Posttest). #Eutrophy x Obesity; * Eutrophy x Overweight.



72

A
151 B
101 ¢
°
o 150
3 #
°
> 81
o104 o
° £ ®
[ Z s £oo
> -
<
< >
o ° <
S 5 o 4 s
2 2 250
© 24 ©
3
0 T T T 0 T T T 0 T T T
Eutrophy Overweight Obesity Eutrophy Overweight Obesity Eutrophy Overweight Obesity
D E F
80 15 200
>
” S
c
2 o #
560 3 2150 I —
> =
1.0 13
o ° £
> It
540 > 2100
z s 3
o b=t o
= g 0.5 o
©20 = L 50
s s
=
0 T T T 0.0 T T T 4 T T T
Eutrophy  Overweight  Obesity Eutrophy  Overweight  Obesity Eutrophy  Overweight Obesity
G H I
© 0.15 15 ’%‘ 25
£
=
. 20
c <
S 0.10 o 10 H
H N 15
w « o
> ° ¢
2 = 210
© 0.05 @ 5
b =
o O
>
=
©
@ 0.00+ T T T 0 T T T 0 T T T
Eutrophy ~ Overweight  Obesity Eutrophy  Overweight  Obesity Eutrophy  Overweight  Obesity

Figure 1. Comparison between Masticatory parameters of children from 7 to 10 years of age, classified
according to nutritional status in Eutrophic, Overweight and Obesity. Kruskal-Wallis test and Dunn's
Method Testing (Feeding Time and Sequence by feeding time: One-Way ANOVA and Bonferroni
Posttest). #Differences between eutrophic group and Obesity group; *Differences between eutrophic

group and overweight group.
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Table 1. Characterization of the sample of Eutrophic, Overweight and Obese Children,

according to sex, age, anthropometric data and dental status.

EUTROPHY OVERWEIGHT OBESITY
n % N % n %

Children 101 63.1 33 20.6 26 16.3
Sex

Female 49 48.5 18 54.5 9 34.6
Male 52 51.5 15 455 17 65.4
Age

7 years 31 30.7 7 21.2 8 30.8
8 years 37 36.6 14 42.4 7 26.9
9 years 33 32.7 12 36.4 11 42.3

Median Cl1 95% Median Cl1 95% Median 959% CI

Weight (Kg) 25.90 26.12 - 27.95 32.00° 31.22 -35.23 44.30™ 39.92 - 46.71

Stature (cm) 129.00 128.78 -131.60  131.00 129.08 -134.85 135.50* 131.80 - 137.58
BMI (Kg/m?) 15.59 15.36 - 15.86 19.02° 18.61-19.41 23.87% 22.96 — 25.27

Absent Teeth 1.00 1.11-1.70 1.00 0.83-1.89 1.00 0.65-1.50
Restored 0.00 0.07 -0.25 0.00 -0.01 -0.37 0.00 -0.06 - 0.29
Teeth

Carious teeth 0.00 0.79-1.42 0.00 0.63 —1.96 0.00 0.28-1.33

Comparison between categorical variables: Pearson's Chi-Square test; Comparison between numerical
variables: Kruskal -Wallis test. Dunn's Method Test Post.

Cl = Confidence Interval.

* Differences between the obesity group and the overweight group;

# Differences between the obesity group and the eutrophic group;

d Differences between the overweight group and the eutrophic group.
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Table 2. Intraclass correlation coefficients (ICC) of the Masticatory Parameters of boys

and girls from 7 to 10 years of age, measured by two examiners.

Examiner 1 Examiner 2
Masticatory Parameters Median Cl 95% Median Cl 95% ICC
Masticatory Sequence 4.00 3.63-4.22 4.00 3.64-423 0944
Incision Time (5) 3.75 3.59-4.02 3.25 3.36-3.79 0.864
Chewing Time (s) 28.00 30.32-36.53 29.75 32.90-39.40 0.954
Masticatory Cicles 17.75 18.71-22.08 20.00 21.42-25.14 0.960
Masticatory Frequence (cicles/s) 0.64 0.61-0.65 0.66 0.64-0.68 0.767
Feeding Time (s) 65.00 66.12-72.94 65.00 66.12-72.94 1.000
OMES-e Score 16.00 16.41-17.28 16.00 15.92-16.88 0.738
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Table 3. Feeding habits of children 7 to 10 years of age, classified according to

nutritional status in Eutrophy, Overweight and Obesity.

BMI/AGE
EATING HABITS EUTROPHY OVERWEIGHT OBESITY
n % n % n % p

Make meals watching tv, on computer
and / or cell phone
Yes 65 64.4 24 75.0 19 70.4 0.502
No 36 35.6 8 25.0 8 29.6
Amount of meals throughout the day
1-3 6 5.9 0 0.0 2 74  0.333
4-6 95 94.1 32 100.0 25 92.3
Bean consumption
Yes 73 72.3 20 62.2 16 59.3 0.325
No 28 27.7 12 375 11 40.7
Consumption of fresh fruit
Yes 50 495 18 56.2 17 63.0 0.426
No 51 50.5 14 43.8 10 37.0
Consumption of greens and / or
vegetables
Yes 43 42.6 17 53.1 12 444 0578
No 58 57.4 15 46.9 15 55.6
Consumption of hamburger and / or
sausage
Yes 50 495 16 50.0 13 48.1 0.989
No 51 50.5 16 50.0 14 51.9
Consumption of sweetened beverages
Yes 78 77.2 27 84.4 18 66.7 0.272
No 23 22.8 5 15.6 9 33.3
Consumption of instant noodles, packet
chips or salty crackers
Yes 68 67.3 21 65.6 18 66.7 0.984
No 33 32.7 11 344 9 33.3
Consumption of stuffed biscuit and
candies
Yes 69 68.3 20 62.5 22 815 0.704
No 32 31.7 12 37.5 5 18.5

Pearson's Chi-Square Test. P<0.05.
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Table 4. Subjective evaluation of the masticatory quality of children from 7 to 10 years

of age, classified according to nutritional status in Eutrophic and Overweight/Obesity.

BMI/AGE
FEEDING / CHEWING EUTROPHY OVERWEIGHT/
OBESITY
n % n % p

Difficulty chewing meat
Extreme / Much/ Moderate 18 17.8 9 15.8 0.463
Little / None 83 82.2 48 84.2
How to eat meat
Small Pieces 51 50.5 23 40.4
Ground 26 25.7 13 22.8 0.183F
Defaced 18 17.8 12 21.1
Well coked (Dismantling) 6 5.9 9 15.8
Difficulty chewing chicken
Extreme / Much/ Moderate 7 7.1 7 12.1 0.218¢
Little / None 92 92.9 51 87.9
How to eat Chicken
Small Pieces 62 62.6 32 55.2
Defaced 37 374 26 44.8 0.226¢
Difficulty in biting hard, raw, whole
vegetables
Extreme / Much/ Moderate 10 11.6 7 14.6 0.405¢
Little / None 76 88.4 41 85.4
How to eat hard, raw, whole vegetables
Whole / Raw 11 12.8 12 24.5
Peeled 50 58.1 31 63.3 0.039 P>
Small Pieces 25 29.1 6 12.2
Crushed / Grated
Difficulty in biting hard, raw, whole fruits
Extreme / Much/ Moderate 12 11.9 9 15.3 0.352¢
Little / None 89 88.1 50 84.7
How to eat hard, raw, whole fruits
Whole / Raw 59 58.4 29 50.9
Peeled 10 9.9 8 14.0 0.781°"
Small Pieces 30 29.7 19 33.3
Crushed / Grated 2 2.0 1 1.8
Difficulty chewing hard-shelled bread
Extreme / Much / Moderate 26 25.7 13 22.0 0.371¢
Little / None 75 74.3 46 78.0
Difficulty chewing nuts and grains
Extreme / Much/ Moderate 21 21.0 13 22.8 0.471¢
Little / None 79 79.0 44 77.2
Drink while you eat, to chew better
Never / Rarely 14 13.9 10 16.9
Sometimes 33 32.7 18 30.5 0.862°
Often / Always 54 53.5 31 52.5
Adds Sauce to food to swallow better
Never / Rarely 33 32.7 17 28.8
Sometimes 27 26.7 22 37.3 0.373F
Often / Always 41 40.6 20 33.9
Wet foods in liquids to chew and swallow
better
Never / Rarely 63 62.4 38 64.4
Sometimes 20 19.8 14 23.7 0.494°P
Often / Always 18 17.8 7 11.9

Consider the foods you swallow as well



chewed

Never / Rarely 9 8.9
Sometimes 27 26.7
Often / Always 65 64.4

1
13
45

1.7
22.0
76.3

77

0.122°

a Teste Exato de Fisher; B Pearson's Chi-Square Test; *P<0.05.
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EUTROPHY (n=101)

OVERWEIGHT (n=33)

OBESITY (n= 26)

Girls Boys Girls Boys Girls Boys
Masticatory Median Cl 95% Median Cl 95% Median Cl 95% Median Cl 95% Median Cl 95% Median Cl 95%
Parameters
Masticatory 4.00 3.84-4.76 3.00 3.20-4.18 3.50 2.97 -5.02 4.00 257-4.48 3.00 222-4.22 3.00 2.29-3.70
Sequence
Incision Time 4.00 3.82-4.66 3.00% 3.11-3.76 4.00 3.50 -4.99 4.00 2.87-4.39 4.00 2.68-4.75 3.00 2.75-3.95
©)
Chewing time 29.00 26.95— 26.75 29.22 - 27.00 22.69 — 29.00 22.02 - 28.00 22.38-48.83 29.50 25.63—
(s) 34.02 42.69 52.02 52.50 41.30
Masticatory 18.00 17.00 — 17.75 18.42 — 15.50 14.68 — 20.00 15.51 - 17.00 13.05-28.72 20.50 16.68 —
Cycles 20.91 26.05 26.53 32.28 26.96
Masticatory 0.65 0.59 - 0.66 0.64 0.61-0.70 0.59 0.53-0.64 0.65 0.57-0.76 0.60 0.48-0.71 0.67 0.60-0.72
Frequency (c/s)
Feeding Time 73.00 68.41— 62.50* 60.05 — 74.00 62.60 — 65.00 59.12 - 65.00 54,50 - 71.26 55.0 49.88 —
(s) 80.88 68.29 87.17 74.99 63.64
Sequence by 0.05 0.05-0.06 0.59 0.05-0.06 0.05 0.04 - 0.06 0.05 0.03-0.06 0.04 0.03-0.06 0.04 0.04-0.06
feeding time
(st)
Bite Size (g) 4.00 3.97-5.20 6.00" 5.05-6.40 5.00 4.16 - 6.05 6.00 491-7.22 5.00 3.23-7.65 7.00 5.80-8.55
OMES-e Score 16.00 16.12 - 18.50 16.42 — 16.00 15.13 - 16.00 15.26 — 16.00 14.61-17.38 16.00 14.96 —

17.83 18.11 17.75 17.93 17.62
EUTROPHY (n=101) OVERWEIGHT (n=33) OBESITY (n=26)
7 years 8 years 9 years 7 years 8 years 9 years 7 years 8 years 9 years

Masticatory Median Cl Median Cl Median Cl195%  Median Cl Median Cl Median Cl Median Cl Median Cl Median Cl
Parameters 95% 95% 95% 95% 95% 95% 95% 95%
Masticatory 4.00 351 4.00 3.50 - 4.00 3.23- 5.00 2.33- 4.50 3.16 - 3.00 1.33- 3.00 270-  2.00%  1.50- 3.00 2.38 -
Sequence 4.99 4.76 391 5.94 5.54 3.83 4.15 2.78 4.44
Incision Time 4.00 3.67 - 3.50 3.16 - 4.00 3.29 - 4.00 3.02 - 4.00 3.54 - 3.75 2.47 - 3.00 1.98 - 3.50 2.74 - 3.00 2.66 —
(s) 4.80 4.10 4.04 4.68 5.10 4.77 5.30 4.25 4.08
Chewing time 32.00 28.80 27.00 25.81 29.00 25.87 - 33.00 5.14— 25.25 16.16 34.50 27.27 27.00 19.03 47.00 29.23 30.50 22.00 —
(s) - - 33.87 67.99 -5.,26 - - - 44.41

45.29 40.64 55.48 35.24 56.76
Masticatory 19.00 17.96 17.50 15.98 17.50 16.71 - 19.00 7.51— 15.50 11.99 21.50 17.37 19.00 13.83 24.50 15.47 20.00 14.49 —
Cycles - — 22.77 36.77 - - - - 26.75

26.35 24.38 25.00 35.21 20.73 38.95
Masticatory 0.65 0.59 - 0.62 0.58 — 0.66 0.61 - 0.66 0.57 - 0.59 0.52 - 0.63 0.52 - 0.65 0.51 - 0.58 0.51 - 0.68 0.56 -
Frequency (c/s) 0.68 0.67 0.72 0.75 0.63 0.78 0.76 0.71 0.74



Feeding Time 77.00 71.92 66.00 62.92  60.00¢ 54.62 — 72.00 56.44 74.50
(s) - - 66.88 -
85.10 75.23 84.97
Sequence by 0.05 0.04 - 0.05 0.05- 0.06 0.05 - 0.05 0.03 - 0.05
feeding time 0.06 0.06 0.07 0.08
(sit)
Bite Size (g) 4.00 3.98 - 4.00 3.96 - 6.00 521 - 5.00 3.22 - 5.00
5.56 5.44 6.97 6.77
OMES-e Score 18.00 16.47 17.00 15.58 19.00 16.27 - 19.00 14.95 16.00
- - 18.39 -
18.42 17.76 20.47

63.48
93.94

0.04 -
0.06

3.82 -
5.89
14.22

17.48

62.00

0.04

7.50

16.00

55.21
70.95
0.03 -
0.05

5.41-
7.91
15.58

17.57

65.00

0.04

7.00%

16.00

53.81
72.75
0.03 -
0.07

523 -
9.62
14.30

18.55

55.00*

0.03

7.00%

16.00

43.56

64.72
0.03 -
0.04

575 -
9.95
13.28

18.14

62.50

0.05

4.50

16.00

79

49.83 —
68.32

0.04 -
0.07

343 -
7.23
14.86 —
17.80

Anova Two-Way and Bonferroni Posttest. (Masticatory Sequence and OMES-e Score: Kruskal-Wallis test and post-Bonferroni test).

Cl = Confidence Interval.

# Differences between eutrophic boys and eutrophic girls;

£ Differences between 7-year-old children with obesity and 7-year-old eutrophic children;
Q Differences between eutrophic 7-year-old children and eutrophic 9-year-old children;

& Differences between 8-year-old children with obesity and 8-year-old eutrophic children;

* Differences between 8-year-olds with obesity and 8-year-olds who are overweight.
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6 CONSIDERACOES FINAIS

De acordo com os resultados obtidos na nossa revisdo sistemética, observamos
que criangas e adolescentes com sobrepeso/obesidade apresentam alterages na fungéo
mastigatdria, uma vez que alteram seus comportamentos visando facilitar a ingestao dos
alimentos, processam alimentos/materiais em maiores tamanhos, comem mais rapido e
apresentam caracteristicas miofuncionais orofaciais inferiores.

Em relacdo a analise do desempenho mastigatério de criancas eutrdficas, com
sobrepeso e com obesidade, mostrada em nosso artigo original, foi encontrado que,
guando comparadas com criangas eutroficas, as criangas com obesidade realizam menos
sequéncias mastigatérias, comem mais rapido e consomem alimentos em maiores
pedacos; e que criangas com obesidade comem mais rapido do que criangas com
sobrepeso. Ao comparar o estado nutricional de acordo com a idade, observamos que as
criancas de 7 e 8 anos foram mais sensiveis a alteracfes na mastigacdo. Esses achados
sugerem que criangas obesas apresentam pior desempenho mastigatério que criancas
eutroficas e com sobrepeso.

Diante do exposto, ressaltamos a necessidade da realizacdo de estudos
longitudinais, para estabelecer uma relacdo causal entre alteragbes na funcéo
mastigatéria e o sobrepeso/obesidade, bem como a padronizacdo de instrumentos e
técnicas para analise da funcdo mastigatoria de criancas e adolescentes com estas
condicdes. Enfatizamos ainda a importancia da realizacdo de estudos com animais
experimentais, com o objetivo de analisar os mecanismos fisiolégicos envolvidos nas
alteragBes mastigatérias em individuos obesos, mecanismos estes que ndo podem ser

observados em modelos humanos.
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APENDICE A - QUESTIONARIO SOCIO-ECONOMICO E DE VARIAVEIS
DE DESENVOLVIMENTO DA CRIANCA

Prezado responsavel pelo aluno ,
Responda o que for necessario ou assinale com um (x) a resposta que melhor lhe convier, usando toda a
sua sinceridade. Garantimos o sigilo das informacgdes abaixo descritas, sendo utilizada apenas para a
pesquisa intitulada “FUNCAO MASTIGATORIA DE CRIANGCAS DE 7 A 10 ANOS DE IDADE DA ZONA DA
MATA DO ESTADO DE PERNAMBUCO, BRASIL, COM SOBREPESO/OBESIDADE”".

1- Seu nome completo:

2- Sua Data de nascimento: ___ / -
3- Grau de parentesco com o aluno: [ ]Mae [ ]JPai [ JAv6 [ ]irmdo [ ]JTio(a) [ ]Outro
4- Total de Pessoas que moram na casa:

5- Quantas pessoas trabalham na casa?

6- Quantas pessoas menores de 18 anos moram na casa?

7- Tipo de Moradia: [ ]JCasa [ ]JApartamento [ JQuarto/Cémodo [ ]Outro:

8- Regime de ocupagdo: [ ]Moradia prépria [ ] Alugada [ ]invadida [ ]Cedida [ ]Outro

9- Abastecimento de dgua: [ JRede geral [ JPoco ou nascente [ ]Cisterna [ ]Outro

10- Destino do “esgoto”: [ ]JRede geral [ JFossa [ ]Cursos d’agua (Ex: rios) [ ]JRua

11- Destino do lixo: [ ]Coletado [ ]Enterrado [ JQueimado [ JTerreno baldio [ JOutro

12- Possui energia elétrica na casa? [ ]Sim [ ]JNao
13- Qual Renda Familiar Mensal:
14- Recebe bolsa Familia? [ ]Sim [ ]Nao

15- Como vocé considera a alimentacdo da familia? [ ]Boa [ JRegular [ JRuim

VARIAVEIS DE DESENVOLVIMENTO DA CRIANGA

16- Data de Nascimento da crianga: Y
17- Tipo de parto: [ JParto Normal [ ]Ceséarea [ ]N&o Sei
18- Peso ao Nascer: [ ]Nao Sei

19- Amamentou? [ ]JNdo [ ]N&o Sei [ 1Sim- Quanto Tempo?

20- Durante a amamentacgao a crianga recebeu algum outro tipo de alimento? [ ]Sim [ ]Nao
21- Acriancateve alguma dificuldade para iniciar a alimentagédo ap6s a amamentacgao? [ ]Sim [ [N&o

22- A criancafez uso de mamadeira: [ JNao [ ]Sim — Quanto tempo?

23- Acriancafez uso de chupeta: [ [Ndo [ ]Sim — Quando tempo?

24- A criangatem dificuldade paraingerir algum alimento? [ ]Nao [ ]Sim

25- A criangatem historico de algumadoenca? [ ]Nao [ ]Sim

26- A criancafaz uso de algum medicamento? [ [Ndo [ ]Sim

27- Como vocé considera a alimentagéo da crianca? [ |Boa [ JRegular [ JRuim
28- A mée teve alguma complicacdo durante a gravidez? [ [N&o [ ]Sim — Qual?




APENDICE B - PROTOCOLO DE AVALIACAO CLINICA-ORAL

Nome:

Turma:

1- FICHA DE AVALIACAO CLINICA-ORAL:

18 17 16 15 14 13 12 11

5 &4 53 &2 81

21

22232425252725

85 a8+ 83 62 9

AN

48 47 48 45

@%@Nﬂ

32 33 34 35 3B 37 38

Ne do Questionario

5- INDICE DE MA OCLUSAO:

|:| 0 - NORMAL: auséncia de alterages oclusais;

|:|1 - LEVE: um ou mais dentes com giroversdo ou ligeiro

apinhamento ou espagamento prejudicando o alinhamento regular;

Dz - MODERADA/SEVERA: FEfeito inaceitivel sobre a

aparéncia facial, ou uma significativa reducdo da fungéo
mastigatéria, ou problemas fonéticos observados pela presenca de
uma ou mais das seguintes condicdes nos quatro incisivos

anteriores:

0 Transpasse horizontal maxilar estimado em 9 mm ou mais :

(overjet positivo); :
[J Transpasse horizontal mandibular, mordida cruzada anterior igual |

ou maior que 0 tamanho de um dente (overjet negativo); :
[J Mordida aberta; I
[ Desvio de linha média estimado em 4 mm ou mais; |
[J Apinhamento ou espagamento estimado em 4 mm ou mais. :

|:| 9- SEM INFORMACAO: Quando nao for possivel verificar o

indice ou quando ndo se aplica para a idade que est4 sendo

examinada.
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APENDICE C - QUESTIONARIO DE AVALIACAO SUBJETIVA DA MASTIGACAO

N2 do Questionario

Nome: Turma:

QUESTIONARIO DE AVALIAGAO DA QUALIDADE DA MASTIGAGAO (QAQM) PARA CRIANGAS MENORES DE 10 ANOS (Adaptado
de HILASACA-MAMANI et al., 2015):

Este questionario visa avaliar a escolha por alimentos em funcao da capacidade mastigatéria de criancas nas duas ultimas semanas.

ALIMENTAGCAO-MASTIGAGCAO Extrema | Muita | Moderada | Pouca | Nenhuma
Dificuldade

1- Vocé tem dificuldade para mastigar carne?
[ ]Ndo Come [ ] Come em pedacos pequenos [ JCome moida [ JCome Desfiada
[ ]Precisa esfar mais cozida(até desmanchar)

2-Vocé tem dificuldade para mastigar frango (galinha)?
[ JN&o Come [ ] Come em pedacos pequenos [ ] Come Deshiada

3- Vocé tem dificuldade para morder legumes duros, crus, inteiros (exemplo: cenouras)?
[ IN&o Come (Saber por que ele(a) ndo come)
[ JCome inteiro/Cru [ JCome em pedacos [ JCome em forma de puré

4- Vocé tem dificuldade para morder frutas duras, cruas, inteiras (exemplo: magés)?

[ IN&o Come - Saber se a crianca come outra fruta. Se sim, prossequir com as perguntas

abaixo:

[ ]JCome inteira/crua [ JCome descascada [ J[Come em pedacos pequenos [ JAmassadas/raladas

5- Vocé tem dificuldade para mastigar pdo com casca dura?

6- Vocé tem dificuldade para mastigar nozes e gréaos (exemplo: Amendoim e castanhas)?




HABITOS - Nas duas Ultimas semanas:

N2 do Questionario

Nunca

Raramente

As vezes

Frequentemente

Sempre

1-Vocé teve que beber enquanto comia para engolir melhor?

2- Vocé adicionou molho aos seus alimentos para engolir melhor? (Exemplo:

Feijao com molho)

3 = Vocé molhou os alimentos em liquidos para mastigar e engolir melhor?
(Exemplo: Biscoito no leite)

4- Em geral, os alimentos que vocé engole sdo bem mastigados?
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APENDICE D: MATERIAL AUXILIAR PARA ANALISE SUBJETIVA DA MASTIGACAO — FORMA E CONSISTENCIA DOS

ALIMENTOS

Frango desfiado

7| Legumes duros crus inteiros

P |«

Carne cozida até desmanchar

-

Legumes duros em pedacgos

-

Cenoura em puré

Frutas duras inteiras/cruas

| Fruta dura descascada

i}

Frutas duras em pedacos

Fruta dura (magd) amassada/ralada
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APENDICE E: MATERIAL AUXILIAR PARA ANALISE SUBJETIVA DA MASTIGACAO — ESCALA SUBJETIVA DE DIFICULDADE

Universidade Federal de Pernambuco- Centro Académico de Vitéria
Programa de Pdos-graduagao em Nutrigao, Atividade Fisica e Plasticidade Fenotipica

Padrao mastigatorio de criangas de 7 a 9 anos de idade da zona da mata do estado de Pernambuco, Brasil, com sobrepeso/obesidade

yur

ESCALA SUBJETIVA DE DIFICULDADE

oo

~~

Extrema dificuldade

Muita dificuldade

Moderada dificuldade

Pouca dificuldade

Extrema dificuldade

Muita dificuldade

Moderada dificuldade

Pouca dificuldade

Nenhuma dificuldade
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ANEXO A - TERMO DE ASSENTIMENTO LIVRE ESCLARECIDO

UNIVERSIDADE FEDERAL DE PERNAMBUCO
CENTRO ACADEMICO DE VITORIA DE SANTO ANTAO

TERMO DE ASSENTIMENTO LIVRE E ESCLARECIDO

OBS: Este Termo de Assentimento para o menor de 7 a 18 anos ndo elimina a necessidade da elabora¢do de um Termo de
Consentimento Livre e Esclarecido que deve ser assinado pelo responsavel ou representante legal do menor.

Convidamos vocé , apo6s autorizacdo dos seus pais [ou dos
responsaveis legais] para participar como voluntério (a) da pesquisa: “Padrdo mastigatorio de criangas de 7 a 9 anos de idade
da zona da mata do estado de Pernambuco, Brasil, com sobrepeso/obesidade”. Esta pesquisa é da responsabilidade da
pesquisadora Kelli Nogueira Ferraz Pereira Althoff, endereco: R. Alto do Reservatorio, S/n - Bela Vista, Vitoria de Santo
Antdo — PE. CEP: 55608-680/ Telefone: (81)99825-9212, E-mail : kelliferraz@hotmail.com. Também participa deste
trabalho a pesquisadora Renata Emmanuele Assungdo  Santos, Telefone: (81) 9856-3248, e-mail:
Renataemmanuele@yahoo.com.br.

Vocé sera esclarecido (a) sobre qualquer duvida com o responsavel por esta pesquisa. Apenas quando
todos os esclarecimentos forem dados e vocé concorde com a realizagdo do estudo, pedimos que rubrique as folhas e assine
ao final deste documento, que estd em duas vias. Uma via deste termo lhe seré entregue para que seus pais ou responsavel
possam guarda-la e a outra ficara com o pesquisador responsavel.

Vocé estard livre para decidir participar ou recusar-se. Caso ndo aceite participar, ndo havera nenhum problema,
desistir € um direito seu. Para participar deste estudo, um responsavel por vocé devera autorizar e assinar um Termo de
Consentimento, podendo retirar esse consentimento ou interromper a sua participagdo em qualquer fase da pesquisa, sem
nenhum prejuizo.

INFORMACOES SOBRE A PESQUISA:

» O objetivo da pesquisa é avaliar o padrdo mastigatorio de criangas de 7 a 9 anos de idade da zona da Mata do
Estado de Pernambuco, Brasil, que apresentam ou ndo sobrepeso/obesidade. O estudo sera realizado com uma
amostra de 240 criangas de 7 a 10 anos de idade, de ambos 0s géneros, de escolas publicas do Municipio da
Vitdria de Santo Antdo, entre o periodo de agosto a dezembro de 2017. Serdo feitas avaliagdes do padrdo
antropométrico, da integridade oral, da qualidade e funcdo mastigatoria, bem como uma avaliacdo
miofuncional orofacial.

» O risco direto para as criancas é de haver constrangimento no momento da avaliagdo antropométrica, clinica
oral e da qualidade mastigatoria. Caso isto ocorra as analises serdo imediatamente interrompidas.

» Como beneficios, as criangas receberdo as devidas orientagcdes nutricionais e fonoaudioldgicas, quando
necessario

As informaces desta pesquisa serdo confidenciais e serdo divulgadas apenas em eventos ou publicacdes cientificas,
ndo havendo identificacdo dos voluntérios, a ndo ser entre os responsaveis pelo estudo, sendo assegurado o sigilo sobre a
participacdo do/a voluntario (a). Os dados coletados nesta pesquisa (entrevistas e filmagens), ficardo armazenados em
computador pessoal, sob a responsabilidade do pesquisador, no enderego acima informado, pelo periodo de minimo 5 anos.

Nem vocé e nem seus pais [ou responsaveis legais] pagardo nada para vocé participar desta pesquisa, também ndo
receberdo nenhum pagamento para a sua participacédo, pois é voluntéria. Se houver necessidade, as despesas (deslocamento e
alimentacdo) para a sua participacdo e de seus pais serdo assumidas ou ressarcidas pelos pesquisadores. Fica também
garantida indenizacdo em casos de danos, comprovadamente decorrentes da sua participacdo na pesquisa, conforme decisao
judicial ou extra-judicial.

Este documento passou pela aprovacdo do Comité de Etica em Pesquisa Envolvendo Seres Humanos da UFPE que
esta no endereco: (Avenida da Engenharia s/n — 1° Andar, sala 4 - Cidade Universitaria, Recife-PE, CEP: 50740-600,
Tel.: (81) 2126.8588 — e-mail: cepccs@ufpe.br).

Assinatura do pesquisador (a)
ASSENTIMENTO DO(DA) MENOR DE IDADE EM PARTICIPAR COMO VOLUNTARIO(A)

Eu, , portador (a) do documento de Identidade (se ja
tiver documento), abaixo assinado, concordo em participar do estudo “Padrio mastigatorio de criangas de 7 a 9 anos de idade
da zona da mata do estado de Pernambuco, Brasil, com sobrepeso/obesidade”, como voluntario (a). Fui informado (a) e
esclarecido (a) pelo (a) pesquisador (a) sobre a pesquisa, 0 que vai ser feito, assim como os possiveis riscos e beneficios que
podem acontecer com a minha participagdo. Foi-me garantido que posso desistir de participar a qualquer momento, sem que
eu ou meus pais precise pagar nada.

Local e data

Assinatura do (da) menor :
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Presenciamos a solicitagcdo de assentimento, esclarecimentos sobre a pesquisa e aceite do/a voluntario/a em participar. 02

testemunhas (ndo ligadas a equipe de pesquisadores):
Nome: Nome:

Assinatura: Assinatura:
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ANEXO B: TERMO DE CONSENTIMENTO LIVRE ESCLARECIDO

UNIVERSIDADE FEDERAL DE PERNAMBUCO
CENTRO ACADEMICO DE VITORIA DE SANTO ANTAO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
(PARA RESPONSAVEL LEGAL PELO MENOR DE 18 ANOS - Resolugéo 466/12)

Solicitamos a sua autorizacéo para convidar 0 @) seu/sua filho
@) _para participar, como voluntario (a), da pesquisa “Padrdo
mastigatorio de criancas de 7 a 9 anos de idade da zona da mata do estado de Pernambuco, Brasil, com sobrepeso/obesidade”.
Esta pesquisa é da responsabilidade da pesquisadora Kelli Nogueira Ferraz Pereira Althoff, endereco: R. Alto do
Reservatério, S/n - Bela Vista, Vitoria de Santo Antdo — PE. CEP: 55608-680/ Telefone: (81)99825-9212, E-mail :
kelliferraz@hotmail.com. Também participa deste trabalho a pesquisadora Renata Emmanuele Assungdo Santos, Telefone:
(81) 9856-3248, e-mail: Renataemmanuele@yahoo.com.br.

Caso este Termo de Consentimento contenha informagdes que ndo lhe sejam compreensiveis, as dividas podem
ser tiradas com a pessoa que esta lhe entrevistando e apenas ao final, quando todos os esclarecimentos forem dados, caso
concorde que o (a) menor faca parte do estudo pedimos que rubrique as folhas e assine ao final deste documento, que esta
em duas vias, uma via lhe serd entregue e a outra ficard com o pesquisador responsavel.

Caso ndo concorde, ndo haverd penalizagdo nem para o (a) Sr.(a) nem para o/a voluntario/a que estd sob sua
responsabilidade, bem como sera possivel ao/a Sr. (a) retirar o consentimento a qualquer momento, também sem nenhuma
penalidade.

INFORMACOES SOBRE A PESQUISA:
» O objetivo da pesquisa é avaliar o padrdo mastigatorio de criancas de 7 a 9 anos de idade da zona da Mata do
Estado de Pernambuco, Brasil, que apresentam ou ndo sobrepeso/obesidade. O estudo sera realizado com uma
amostra de 240 criangas de 7 a 10 anos de idade, de ambos os géneros, de escolas publicas do Municipio da Vitdria
de Santo Antéo, entre o periodo de agosto a dezembro de 2017. Serdo feitas avaliacdes do padrdo antropométrico,
da integridade oral, da qualidade e funcdo mastigatoria, bem como uma avaliagdo miofuncional orofacial.
»  Orrisco direto para as criancas € de haver constrangimento no momento da avaliacdo antropométrica, clinica oral e da qualidade
mastigatoria. Caso isto ocorra as analises serdo imediatamente interrompidas.
» Como beneficios, as criangas receberdo as devidas orienta¢Bes nutricionais e fonoaudioldgicas, quando necessario
As informaces desta pesquisa serdo confidenciais e serdo divulgadas apenas em eventos ou publicacdes cientificas,
ndo havendo identificacdo dos voluntarios, a ndo ser entre os responsaveis pelo estudo, sendo assegurado o sigilo sobre a
participacdo do/a voluntario (a). Os dados coletados nesta pesquisa (entrevistas e filmagens), ficardo armazenados em
computador pessoal, sob a responsabilidade do pesquisador, no endereco acima informado, pelo periodo de minimo 5 anos.

O (a) senhor (a) ndo pagard nada e nem receberd nenhum pagamento para ele/ela participar desta pesquisa, pois
deve ser de forma voluntaria, mas fica também garantida a indenizagdo em casos de danos, comprovadamente decorrentes da
participacdo dele/a na pesquisa, conforme decisdo judicial ou extra-judicial. Se houver necessidade, as despesas para a
participacdo serdo assumidas pelos pesquisadores (ressarcimento com transporte e alimentacao).

Em caso de dividas relacionadas aos aspectos éticos deste estudo, vocé podera consultar o Comité de Etica em
Pesquisa Envolvendo Seres Humanos da UFPE no enderego: (Avenida da Engenharia s/n — Prédio do CCS - 1° Andar,
sala 4 - Cidade Universitaria, Recife-PE, CEP: 50740-600, Tel.: (81) 2126.8588 — e-mail: cepccs@ufpe.br).

Assinatura do pesquisador (a)
CONSENTIMENTO DO RESPONSAVEL PARA A PARTICIPAQAO DO/A VOLUNTARIO

Eu, , CPF , abaixo assinado, responsavel por
, autorizo a sua participacdo no estudo “Padrio mastigatorio de criangas de 7 a 9 anos de idade da zona
da mata do estado de Pernambuco, Brasil, com sobrepeso/obesidade”, como voluntario (a). Fui devidamente informado (a) e esclarecido (a)
pelo (a) pesquisador (a) sobre a pesquisa, os procedimentos nela envolvidos, assim como o0s possiveis riscos e beneficios decorrentes da
participacéo dele (a). Foi-me garantido que posso retirar o0 meu consentimento a qualquer momento, sem que isto leve a qualquer penalidade
para mim ou para o (a) menor em questéo.
Local e data

Assinatura do (da) responsavel:

Presenciamos a solicitacdo de consentimento, esclarecimentos sobre a pesquisa e aceite do Impres
sujeito em participar. 02 testemunhas (néo ligadas a equipe de pesquisadores):

Nome: Nome:

Assinatura: Assinatura:
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ANEXO C: PARECER DO COMITE DE ETICA

UNIVERSIDADE FEDERAL DE
P R PERNAMBUCO CENTRO DE ‘%ﬁ e e
U[F=F %8 CIENCIAS DA SAUDE / UFPE-

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: PADRAC MASTIGATORIO DE CRIANCAS DE 7 A 9 ANOS DE IDADE DA ZOMNA DA
MATA DO ESTADO DE PERNAMBUCO, BRASIL, COM SOBREPESIMOBESIDADE

Pesquisador: Kelli Nogusira Ferraz Pereira Althoff

Area Tematica:

Versdo: 2

CAAE: TO280017.7.0000.5205

Instituigdo Proponente: Centro Académico de Vitdria de Santo Antdo
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Mimero do Parecer: 2.232.182

Apresentagio do Projeto:

A pesquisa infitulada “PADRAD MASTIGATORIO DE CRIANCAS DE 7 A 9 ANOS DE IDADE DA ZONA DA
MATA DO ESTADD DE PERMAMBUCO, BRASIL, COM SOBREPESO/OBESIDADE" sera desenvolvido
pela mestranda Renata Emmanuele Assuncdo Santos do Pos-graduagio em Mutrigdo, Atividade Fisica e
Plasticidade Fenctipica, sob a crientagio Kelli Nogueira Ferraz Pereira Althoff. Trata-se de um estudo, do
tipo descritivo e transversal, a ser realizado com uma amostra de 240 criangas de 7 a 10 anos de idade, de
ambos o2 génems, de escolas publicas do Municipio da Vitdria de Santo Antdo (PE, Brasil), entre o periodo
de agosto a dezembro de 2017. As criangas serdo incluidas considerando os critérios de inclusolexclusso
e divididas em guatro grupos, de acordo com o IMC para a idade e o género (WHO, 2007): meninas com
peso nomal (n=60), meninos com peso normal (n=60); meninas com sobrepeso ou obesidade (n=60), e
meninos com sobrepeso ou obesidade (n=60). O calculo do tamanho da amostra foi baseado em pesquisas
anteriores desse grupo de pesquisa. As criangas serfo submetidas a antropométrica, clinica oral, subjetiva
da gualidade mastigatoria & miofuncional orofacial.

Objetive da Pesquiza:
OBJETIVO GERAL
Avaliar o padrio mastigatorio de criangas de 7 a 9 anos de idade da zona da Mata do Estado de

Enderego: Aw. da Engenharia sin® - 1% andar, sala 4, Prédio do Centro de CiSncias da Sabde

Bairro: Cidade Universitaria CEP: 50.740-600
UF: PE Municipio: RECIFE
Telefore: (31)2128-8588 E-mail: cepoosfufpe.br

Fagina M d= =
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Pemambuco, Brasil gue apresentam ou ndo sobrepesofobesidade.

OBJETIVOS ESPECIFICOS

- Caracterizar as criancas de 7 a 9 anos de idade da zona da Mata do Estado de Pemambuco, Brasil quanto
ao estado nutricional e odontoldgico.

- Avaliar o padrio mastigatorio de criangas de 7 a 9 anos de idade da zona da Mata do Estado de
Pernambuco, Brasil gue apresentam ou nio sobrepesofobesidade.

- Comparar o padrao mastigatorio entre meninos € meninas gue apresentam ou ndo sobrepesofobesidade.

- Comedacionar ¢ padrio mastigatorio com o estado nuricional de criangas de 7 a 9 ancs de idade da zona
da Mata do Estado de Pemambuco, Brasil que apresentam ou ndo sobrepesofobesidade.

Avaliagio dos Riscos e Beneficios:

Apresenta ponderacao entre os riscos e beneficics. Como risco mencicna o constrangimento no momento
da avaliatio antropomefrica, clinica oral e da qualidade masfigatoria. Caso isto ocorra as andlises serSo
imediatamente intarrompidas. Como beneficios serdo feitas propostas de interveng&o para melhoria da
salde das criangas e idealizades modelos de intervengBo que ajudarfo na concretizacdo de projetos que
estimulem habitos de vida saudaveis, sendo estas desenvolvidas sob a orientagdo e gestio da Secretaria
de Salde e Secretaria de Educag¢io do Municipio de Vitoria de Santo Ant&o, em parceria com o Centro
Académico Vitdria (CAVIUFPE).

Comentarios e Consideragdes sobre a Pesquisa:

A pesquisa apresenta a hipotese de que criangas de 7 a 9 anos de idade da zona da Mata do Estado de
Pemambuco, Brasil que apresentam sobrepeso/obesidade apresentam padrio mastigatorio alterado em
comparagio com aguelas com peso normal. A pesquisa trata de um tema relevante, os resultados desse
estudo podem resultar em contribuigdes para auxiliar na construgao de estratégias de tratamento mais
eficazes na reducdo da obesidade infantil.

Consideragies sobre os Termos de apresentagio obrigatdria:

Os pesquisadores apresentaram os seguintes termos elou documentos exigidos pela Resolugdo 46612

- Folha de rosto foi assinada pelo Centro Académico de Vitdria de Santo Antéo. - TCLE para pais ou
responsaveis.

- Carta de anuéncia assinada pelo Secretdrio de Educac8o de Vitdria de Santo Antdo.

- Termo de confidencialidade

Enderaga: 4. da Engenharia sin® - 1% andar, sala 4, Prédio do Centre de Cifncizs da Salde

Bairro: Cidade Universitaria CEP: 50.740-600
UF: PE Municipio: RECIFE
Telefone:  (31)2128-8588 E-mail: cepccs@ufpebr
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Recomendagies:
Sem recomendagdes.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
As pendéncias apontadas no projeto de pesguisa foram readequadas ou justificadas.

Consideragoes Finais a critério do CEP:

As exigéneias foram atendidas e o protocolo esta APROVADO, sendo liberado para o inicio da coleta de
dados. Informamos que a AF‘RO'-.-’M;E.O DEFIMITIVA do projeto s0 sera dada apds o envio do Relatorio
Final da pesquisa. O pesquisador devera fazer o download do modelo de Relatério Final para envia-lo via
“Motificagdo”, pela Plataforma Brasil. Siga as instrugdes do link “Para enviar Relatorio FinaF, disponivel no
site do CEP/CCS/UFPE. Apds apreciagdo desse relatorio, o CEP emitiré novo Parecer Consubstanciado
definitive pelo sistema Plataforma Brasil.

Informamos, ainda, que o (a) pesquisador (a) deve desenvolver a pesquisa conforme delineada neste
protocolo aprovado, exceto guando perceber risco ou dano ndo previsto ao voluntaro participante (item V.3,
da Resolugdo CHSIMS N® 466/12).

Eventuais modificagfes nesta pesquisa devem ser solicitadas através de EMENDA ao projeto, identificando
a parte do protocolo a ser modificada e suas justificativas.

Para projetos com mais de um ano de execugdo, & obrigatdrio que o pesguisador responsavel pelo
Protocolo de Pesquisa apresente a este Comité de Efica relatorios parciais das atividades desenvolvidas no
periodo de 12 meses a contar da data de sua aprovagdo (item X.1.3.b., da Resolugio CNSIMS N® 466/12).
O CERICCSUFPE deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o curso
normal do estudeo (item V.5., da Resolugdo CNS/MS N° 466/12). E papel dofa pesquisadoria assegurar
todas as medidas imediatas e adequadas frente a evento adverso grave ccomido (mesmo que tenha sido
em outre centro) e ainda, enviar nofificacdo & AMVISA — Agéncia Nacional de Vigildncia Sanitaria, junto com
seu posicionamento.

Este parecer foi elaborado baseado nog documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagao
Informages Basicas | PB_INFORMACOES_BASICAS_DO_P | 17/08/2017 Aceito
do Projeto ROJETO 942101 pdf 16:28:59

Enderego:  Aw. da Engenharia sin® - 1% andar, sala 4, Prédio do Centro de Ci#ncias da Salde

Bairro: Cidade Unversitaria CEP: 50.740-600
UF: PE Municipic: RECIFE
Telefone: (31)2128-8588 E-mail: cepocos@ufpebor
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Outros CARTADERESPOSTA docx 17082017 |Kelli Mogueira Ferraz|  Aceito
16:25:18  |Persira Althoff

Projeto Detalhado ! | projetocomitecomalteracoes.docx 17082017 |Kelli Mogueira Ferraz|  Aceito

Brochura 16:23:04 | Pereira Althoff

Investigador

TCLE ! Termes de | TCLEcomigido.doc 17082017 |Kelli Mogueira Ferraz|  Aceito

Assentimento / 16:22:52 | Pereira Althoff

Justificativa de

Auséncia

Outros declaracacvinculomestrado jpg 26006/2017  |Kelli Nogueira Ferraz|  Aceito

121716 Persira Althoff

Outros termoconfidencialidade. pdf 26006/2017  |Kelli Nogueira Ferraz|  Aceito
12:14:29  (Pereira Althoff

Folha de Rosto FolhadeRostoassinada_pdf 1306/2017 |Kelli Nogueira Ferraz|  Aceito
23:03:33 | Pereira Althoff

Outros lattesrenata. pdf 1306/2017 |Kelli Mogueira Ferraz| Aceito
20020010 |Pereira Althoff

Outros latteskelli.pdf 1306/2017 |Kelli Mogueira Ferraz| Aceito
20019:11 | Pereira Althoff

Outros anuencia.jpg 1206/2017 | Kelli Mogueira Ferraz|  Aceito
231738 |Pereira Althoff

Orgamento ORCAMENT Oprojetomestrado.docx 1206/2017 | Kelli Mogueira Ferraz|  Aceito
2316224 | Pereira Althoff

Cronograma CROMOGRAMAprojetomestrado. docx 1206/2017 | Kelli Mogueira Ferraz|  Aceito
23:13:42 | Pereira Althoff

Situagao do Parecer:

Aprovado

Mecessita Apreciagio da CONEP:
=T

RECIFE, 22 de Agosto de 2017

Assinado por:
LUCIAND TAVARES MONTEMEGRO
[Coordenador)

Endersgo:  Aw. da Engenharia sin® - 1% andar, sala 4, Predio do Centro de Ciéncias da Salde

Bairro: Cidade Universitaria CEP: 50 740-600
UF: PE Municipio: RECIFE
Telefone: (31)2128-8588 E-mail: cepccs@ufpe.br
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ANEXO D: QUESTIONARIO AVALIACAO DOS HABITOS ALIMENTARES

N2 do Questionario

Nome: Turma: Sexo:

Data de Nascimento: Peso (kg): Estatura (cm): IMC:

Classificagdo do Estado Nutricional

1- QUESTIONARIO DE CONSUMO ALIMENTAR (SISVAN, 2011):

103

VOCE TEM COSTUME DE REALIZAR AS REFEICOES ASSISTINDO A TV, MEXENDO NO COMPUTADOR E/OU CELULAR?[ ]Sim [ ]N&o [ ]N&o Sabe

QUAIS REFEICOES VOCE FAZ AO LONGO DO DIA? [ ] Cafédamanhd [ ]JLanche damanhd [ JAlmogo [ JLanche datarde [ ]Jantar [ ]Ceia

Ontem vocé consumiu:

FEWAO: [ ]Sim [ JNZo [ ]N&o Sabe

FRUTAS FRESCAS (NAO CONSIDERAR SUCO DE FRUTAS): [ ]Sim [ JNdo [ ]N&o Sabe

VERDURAS E/OU LEGUMES (NAO CONSIDERAR BATATA, MANDIOCA, AIPIM, MACAXEIRA, CARA E INHAME): [ ]Sim [ Ndo [ [N&o Sabe

HAMBURGUER E/OU EMBUTIDOS (PRESUNTO, MORTADELA, SALAME, LINGUIGA, SALSICHA): [ |Sim [ |Ndo [ ]N&o Sabe

BEBIDAS ADOGADAS (REFRIGERANTE, SUCO DE CAIXINHA, SUCO EM PO, AGUA DE COCO DE CAIXINHA, XAROPES DE GUARANA/GROSELHA, SUCO
DE FRUTA COM ADIGAO DE AGUCAR):[ ]Sim [ JN&o [ ]N&o Sabe

MACARRAQ INSTANTANEO, SALGADINHOS DE PACOTE OU BISCOQITOS SALGADOS: [ ]Sim [ JNdo [ ]N&o Sabe

BISCOITO RECHEADO, DOCES OU GULOSEIMAS (BALAS, PIRULITOS, CHICLETE, CARAMELO, GELATINA): [ ]Sim [ JN&o [ ]N&o Sabe
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ANEXO E: PROTOCOLO DE AVALIACAO MIOFUNCIONAL OROFACIAL (DOMINIO MASTIGACAO)

Mastication: bite Scores
Incisors Normal (4)
Canines-premolars (3)
Molars (2)
Does not bite (1)
Result
Mastication: type Scores
Bilateral Alternated (50%/50% to 40%/60%) (10)
Simultaneous (vertical) (8)
Unilateral Preference - grade 1 - (61-77%) (6)
Preference - grade 2 - (78-94%) (4)
Chronic (95-100%) (2)
Preferred side Right Left
Anterior Trituration on the incisors (2)
Does not perform the function Does not triturate (1)
Result
Mastication: other behaviors and change signs Scores
Present Absent
Movements of the head or of other parts of the body (1) (2)
Altered posture of the head or of other parts of the body (1) (2)
Food escape (1) (2)
Result

Total mastication result
Time spent to ingest food =
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ANEXO F: COMPROVANTE DE SUBMISSAO DO ARTIGO ORIGINAL

manuscriptirackingsystem Imt]fﬁﬁn;ﬂ' Obesity

tracking system home ‘ author instructions ‘ reviewer instructions ‘ @ help ‘ tips ‘IB] logout

Manuscript # 201911000036
Current Revision # 0

Submission Date 8th Jan 19
Current Stage Initial QC Started

MASTICATORY PERFORMANCE OF EUTROPHIC, OVERWEIGHT AND OBESE

Title CHILDREN: A CROSS5-5ECTIONAL STUDY

Running Title MASTICATORY PERFORMANCE OF CHILDREN

Manuscript Type Article

Special Section MN/A

Category *Pediatrics (This option must be selected for ALL Pediatric articles)

Word Count 3639

Corresponding Author Egrri(:rlTI:bZecrg?z—Pereira (kelliferraz@hotmail.com) (Universidade Federal de

Miss Renata Santos , Mrs. Karla Franca , Miss Danielly Barbosa , Dr. Carol Leandro ,

Contributing Authors Dr. Isabeli Pinheiro

INTRODUCTION: Chewing appears to be related to overweight in children because it
influences the increase in food consumption, however, the results found in reported
studies are still controversial. Thus, the objective of this study is to analyze the
masticatory performance of eutrophic, overweight, and obese children. METHODS:
This is a cross-sectional study with an initial sample of 200 children and a final
sample of 160 children aged 7 to 10 years old, divided according to nutritional status
into eutrophic (n = 101}, overweight (n = 33) and obese (n = 26) groups. The
following analyses were made: (1) characterization of the nutritional and dental
status of the children; (2) analysis of eating habits and (3) subjective evaluation of
masticatory quality, both through the application of questionnaires; (4) analysis of
Abstract masticatory performance and myofunctional orofacial evaluation, by filming the
chewing of a stuffed biscuit and measuring the size of bite in a bread. RESULTS:
When compared with eutrophic children, children with obesity perform fewer
masticatory sequences (Median = 3.00, 95% CI = 2.54-3.61, p = 0.024), eat faster
(Median = 62.50, 95% CI = 54.02 - 65.29, p = 0.039) and take bigger bites
(Median = 6.00, 95% CI = 5.43 - 7.71, p = 0.049); and obese children eat faster
(Mean = 62.50, 95% CI = 54.02 - 65.29, p = 0.039) than overweight children. A
comparison of nutritional status according to age also showed that children of 7 and
8 years undergo changes in their masticatory performance. CONCLUSION: QObese
children present worse masticatory performance than eutrophic and overweight
children.




