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RESUMO

Com a popularizagdo da internet, especialmente a partir da década de 1990, seu
uso tornou-se cada vez mais integrado as tarefas cotidianas, transformando o smartphone
em um item indispensavel na rotina diaria. A geragao atual, composta por nativos digitais,
utiliza dispositivos tecnologicos inclusive durante atividades simples, como as refeigdes.
Este estudo teve como objetivo investigar a influéncia de elementos distratores, como
smartphones e historias em quadrinhos, na alimentacao de criangas em idade escolar, com
idades entre 10 e 12 anos, matriculadas em instituicdes publicas e privadas. A relevancia
desta pesquisa decorre do fato de que estudos com adultos indicam que o uso de
dispositivos eletronicos durante as refeigdes pode comprometer a percepgao de saciedade,
favorecendo o aumento na ingestao caldrica e, consequentemente, no risco de obesidade.
No entanto, hé escassez de estudos que avaliem essa associa¢ao em criangas. Participaram
da pesquisa 120 escolares de uma cidade do interior de Minas Gerais, sendo excluidas
criangas fora da faixa etaria proposta ou com restricdes alimentares. Os participantes
foram submetidos a trés sessdes experimentais de lanche padronizadas, realizadas sob
diferentes condigdes: sem distratores, com leitura de quadrinhos e com uso de
smartphone. A quantidade e a densidade energética dos alimentos consumidos foram
mensuradas, permitindo que as criangas solicitassem porgdes adicionais conforme sua
saciedade. Além disso, foi aplicado o Questionario Infantil dos Trés Fatores de
Comportamento Alimentar (CTFEQr-21) para avaliar o comportamento alimentar. Os
resultados indicaram que o uso de distratores ndo influenciou significativamente a
ingestdo caldrica total. Contudo, o sexo masculino e a frequéncia a escola ptblica foram
associados a maior ingestdo calorica. Observou-se ainda que a presenga de distratores
aumentou a duracao das refeigdes, embora esse tempo adicional nao tenha se refletido em
maior consumo alimentar ou maior eficiéncia mastigatoria. Esses achados ressaltam a
importancia de considerar aspectos comportamentais, mastigatorios e socioecondmicos
na elaboracdo de estratégias para a promocao de hébitos alimentares saudaveis na
infancia. Conclui-se que, entre criancas, o impacto dos dispositivos digitais sobre a
ingestdo caldrica difere daquele observado em adultos, possivelmente devido a
familiaridade precoce dos nativos digitais com as tecnologias.

Palavras-chave: crianga; comportamento alimentar; mastigagdo; telefone celular;
internet.



ABSTRACT

With the popularization of the Internet, especially since the 1990s, its use has
increasingly become integrated into daily activities, making the smartphone an
indispensable item in everyday life. The current generation, composed of digital natives,
uses technological devices even during simple activities, such as meals. This study aimed
to investigate the influence of distractors, such as smartphones and comic books, on the
eating behavior of schoolchildren aged 10 to 12 years enrolled in public and private
institutions. The relevance of this research lies in the fact that studies with adults have
indicated that using electronic devices during meals may compromise the perception of
satiety, favoring increased caloric intake and, consequently, raising obesity risks.
However, there is a lack of studies assessing this association in children. A total of 120
schoolchildren from a city in the interior of Minas Gerais participated in the research.
Children outside the proposed age range or with dietary restrictions were excluded.
Participants underwent three standardized snack sessions under different conditions: no
distractors, reading comics, and using a smartphone. The quantity and energy density of
the foods consumed were measured, allowing children to request additional portions
according to their satiety. Moreover, the Child Three-Factor Eating Questionnaire
(CTFEQr-21) was applied to assess eating behavior. The results indicated that the use of
distractors did not significantly influence total caloric intake. However, male sex and
attending public school were associated with higher caloric intake. It was also observed
that the presence of distractors increased meal duration, although this additional time did
not result in greater food intake or improved masticatory efficiency. These findings
highlight the importance of considering behavioral, masticatory, and socioeconomic
aspects in the development of strategies aimed at promoting healthy eating habits in
childhood. It is concluded that, among children, the impact of digital devices on caloric
intake differs from that observed in adults, possibly due to the early familiarity of digital
natives with technologies.

Keywords: child; feeding behavior; mastication; cellular phone; internet.
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1 INTRODUCAO

O avanco da internet no Brasil foi impulsionado por iniciativas governamentais
que visavam ampliar o acesso a rede e promover a inclusao digital. No final da década de
1990, o governo federal, por meio do Ministério da Ciéncia, Tecnologia e Inovagdes e do
Ministério das Comunicagdes, implementou programas como o “Programa Nacional de
Informatica na Educagdo” e o “Projeto RNP — Rede Nacional de Ensino e Pesquisa”, que
facilitaram a democratizagao do uso da internet e expandiram significativamente o
numero de usuarios conectados. Como resultado, entre 1996 e 1997, houve um
crescimento expressivo no niumero de brasileiros que passaram a acessar a internet,

evidenciando o impacto dessas politicas na popularizagdo da tecnologia (Monteiro, 2001).

Com o passar dos anos, a internet se tornou uma ferramenta essencial no cotidiano,
e os dispositivos mdveis ganharam destaque por sua praticidade e portabilidade em
relacdo aos computadores tradicionais. Entre esses dispositivos, o smartphone
consolidou-se como um dos principais meios de acesso a informa¢do e comunicagdo,
sendo considerado parte das Tecnologias Digitais de Informagdo e Comunicagdo
(TDICs). O crescente uso desses aparelhos transformou a forma como a sociedade
interage com o ambiente digital, influenciando diversas areas da vida cotidiana (De

Oliveira; Barroco, 2023).

Diante desse contexto, surge a geragdo dos chamados nativos digitais, composta
por criangas que crescem imersas na tecnologia e ndo conhecem uma realidade
desconectada. Para esses individuos, o uso de dispositivos eletronicos faz parte de sua
rotina desde a infancia, tornando-se um elemento presente em praticamente todas as
atividades didrias, incluindo os momentos de alimentac¢ao (Palfrey; Gasser, 2011 apud De

Oliveira; Barroco, 2023).

Estudos anteriores em adultos demonstram que a utilizagao do smartphone durante
as refei¢des pode impactar a quantidade de alimento ingerido. A distra¢do causada pelo
dispositivo reduz a percepcao dos sinais de saciedade, dificultando a forma¢ao de uma
memoria precisa sobre a ingestdo alimentar, o que pode levar ao consumo excessivo de
calorias. Além disso, esse efeito pode se estender para as refeigdes subsequentes,

aumentando a ingestao energética ao longo do dia (Gongalves et al., 2019).
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Considerando que os adultos analisados nestes estudos cresceram antes da
massificacdo da internet e, ainda assim, apresentaram mudangas no comportamento
alimentar devido ao uso de dispositivos méveis, torna-se relevante investigar como esse
fendmeno afeta criangas que nunca estiveram desconectadas. Assim, este estudo tem
como objetivo avaliar a influéncia do uso de smartphones durante as refei¢des de criangas
em idade escolar (10 a 12 anos), analisando de que forma esses dispositivos podem

impactar seus padrdes alimentares e contribuir para alteracdes na ingestao alimentar.
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2 MATERIAIS E METODOS

2.1 Consideracées Eticas

A presente investigagio obteve aprovagio do Comité de Etica em Pesquisa da
Universidade Federal de Lavras (CAAE: 32856820.7.0000.5148) (Anexo A), em
conformidade com as diretrizes estabelecidas pela Resolugdo n® 466/2012 do Conselho
Nacional de Satde. Os alimentos disponibilizados durante as sessdes experimentais
foram previamente descritos no Termo de Consentimento Livre e Esclarecido (TCLE),
permitindo que pais e responsaveis avaliassem de forma consciente a participacao de seus
filhos na pesquisa. Além disso, as criangas assinaram o Termo de Assentimento,

assegurando o respeito a autonomia e a voluntariedade dos participantes.

2.2 Participantes e Critérios de Selecio

O estudo incluiu 120 escolares com idades entre 10 e 12 anos, de ambos 0s sexos,
matriculados em escolas publicas e privadas de um municipio situado na regido do Campo
das Vertentes, Minas Gerais. O contato com os estudantes foi estabelecido apos
autorizacdo da secretaria municipal de educagdo e das diretorias escolares. As institui¢cdes
de ensino ndo permitiam o uso de celulares em sala de aula, embora esse uso fosse

permitido durante o recreio ou no horario das refei¢des.

Foram considerados elegiveis os estudantes que estavam dentro da faixa etaria
estabelecida, cujos responsaveis assinaram o TCLE e que aceitaram participar da pesquisa
assinando o termo de assentimento. Foram excluidos participantes com uso de aparelho
ortodontico ou que relataram restrigdes alimentares de qualquer natureza, incluindo
alergias, dietas especiais ou condi¢oes de saude especificas. Criangas que se recusaram a

participar de qualquer etapa do estudo também foram excluidas.

2.3 Avaliacao Antropométrica

Durante a primeira sessao, foi feita a medi¢ao de peso corporal (em quilogramas)

e estatura (em metros) de cada crianca, permitindo o calculo do indice de massa corporal
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(IMC) por meio da formula peso dividido pela altura ao quadrado. As classificagcdes do
IMC seguiram os parametros estabelecidos pelo Sistema de Vigilancia Alimentar e
Nutricional (SISVAN) e pela Organizagdo Mundial da Saude (OMS), permitindo a

categorizagao adequada dos participantes conforme o estado nutricional.

2.4 Avaliacao da Mastigacao

A andlise da funcdo mastigatéria incluiu a contagem do numero de dentes
presentes na cavidade oral, além da avalia¢do da capacidade de trituragdo dos alimentos
e da degluti¢do. Utilizou-se um alimento padrao (Optosil®) em forma de cubos, os quais
foram mastigados pelos participantes em dois momentos distintos: primeiro, com numero
fixo de 20 ciclos para avaliar a performance mastigatoria; e depois, até o ponto de

degluticao espontanea, para determinar o limiar de degluti¢do.

Apbs cada uma das sessdes mastigatorias, os fragmentos coletados, foram
conduzidos para secagem natural, a luz solar por 48 horas. Apos a secagem, o alimento
teste foi colocado em um agitador e peneirados em uma série de malhas decrescentes (5,6
mm a 0,5 mm), posteriormente foram pesados os fragmentos retidos em cada peneira em
balanca analitica de alta precisdo. O calculo da granulometria seguiu a equacao de Rosin-
Rammler, com o valor de X50 representando o didmetro de peneira virtual em que metade
das particulas seria retida. Quanto menor esse valor, melhor a eficiéncia da mastigagao.
O tempo até o desejo de engolir e o nimero de ciclos realizados nesse processo também
foram registrados, permitindo o célculo da frequéncia mastigatéria (ciclos por minuto)

(Isabel et al., 2015; Olthoff et al., 1984).

2.5 Procedimento Experimental e Avaliacao da Ingestido Alimentar

Os participantes participaram de trés sessdes de lanche em dias distintos,
respeitando um intervalo minimo de sete dias entre elas. As condi¢des experimentais
incluiam: (1) lanche sem estimulos externos, (2) lanche com acesso a historias em

quadrinhos e (3) lanche acompanhado do uso de smartphone com acesso a internet. Os
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aplicativos disponibilizados nos celulares foram selecionados por sua popularidade entre

o publico infantil.

Figura 1- Fluxograma de delineamento experimental

1a sessdo 2a sessdo 3a sessao 4a sessao
7 dias
=IMC
*Performance Mastigatéria =CTFEQr =CTFEQr »CTFEQr
sFrequéncia Mastigatéria =Teste alimentar s=Teste alimentar =ES|

sLimiar de Degluticio sTeste alimentar

Sem distrator Smartphone Gibis

Ordem
Randomizada

Fonte: Dados obtidos pela autora

A ordem das condi¢des foi determinada aleatoriamente, utilizando um gerador
eletronico, a fim de minimizar vieses. Antes de cada sessdo, os participantes foram
orientados a ndo consumir alimentos por um periodo de trés horas. Os lanches foram
realizados individualmente, em salas escolares reservadas e com estrutura padronizada

(mesas, cadeiras e bandejas).

Todos os alimentos foram oferecidos em por¢des controladas e com apresentacao
padronizada. Os itens incluiam opg¢des com diferentes densidades energéticas (baixa e
média/alta), como leite com chocolate, frutas, biscoitos doces e salgados, suco, iogurte e
agua. A pesagem dos alimentos foi realizada antes e ap6s o consumo, permitindo estimar
a quantidade ingerida (em gramas). A ingestdo caldrica foi calculada com base na
densidade energética dos alimentos, conforme os dados fornecidos nos rétulos ou em

tabelas de composi¢ao de alimentos naturais.
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Tabela 1- Opcoes de lanches, porg¢des iniciais e densidade energética dos alimentos

oferecidos para criancas entre 10 e 12 anos de escolas publicas e privadas.

Opcao de alimento Porc¢oes iniciais (g ou ml) Densidade energética
(kcal/g)

| | ]
Baixa densidade de

energia (<0,6)

|
Agua 100 0

Suco de fruta 100 0,25
Uvas 40 0,56
logurte 100 0,58

|
Meédia/alta densidade de

energia (> 0,6)

| Achocolatado | 100 | 0,61
Bananas 80 0,89
Biscoitos salgados 40 4,36
Biscoitos doces 40 4,50

Fonte: Dados obtidos pela autora

2.6 Analise do Comportamento Alimentar

Antes de cada sessdo, o Questiondrio de Trés Fatores Alimentares Infantis
(CTFEQr-21) (Anexo B) foi administrado para avaliar o comportamento alimentar
relacionado a contencao, desinibi¢do e fome. Este questionario ¢ adaptado e validado para

criancas e adolescentes e € composto por 21 questdes (Yabsley et al., 2019).

Os itens avaliados incluem: 1) Restricao Cognitiva (avalia a presenca de restrigao
alimentar com a intengdo de manter ou perder peso); 2) Alimentacdo Descontrolada
(avalia a probabilidade de comer demais); e 3) Alimentacdo Emocional (se refere a

ingestao de alimentos em resposta a estados emocionais negativos). (Yabsley et al., 2019).

As respostas aos itens do CTFEQr-21 sdo descritas em uma escala Likert de 4

pontos para as questdes de 1 a 20 e uma escala numérica de 8 pontos para a questdo 21.
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Dentro das 21 questdes, cada dominio relatado tem questdes correspondentes. Pontuagdes
mais altas indicam maior Restricdo Cognitiva, Alimentacdo Descontrolada ou
Alimentagao Emocional (Yabsley et al., 2019; Bryant et al., 2018; Martin-Garcia et al.,
2016; Cappelleri et al., 2009).

2.7 Analise estatistica

As andlises foram conduzidas por meio dos programas SPSS (versdo 28.0) e
JAMOVI (versdo 2.3.28), adotando um nivel de significancia de 5%. Inicialmente, os
dados foram descritos por medidas de tendéncia central e dispersao (média, desvio padrdo
e mediana). Para comparar variaveis entre sexos e tipos de escola, foi utilizada ANOVA
de dois fatores, incluindo medidas repetidas para as sessdes com diferentes tipos de

distracao.

Modelos de regressao linear multipla foram aplicados para investigar os preditores
da duracdo das refeigcdes, ingestdo caldrica e consumo de alimentos. As variaveis
independentes incluidas nos modelos foram: idade, sexo, tipo de escola, numero de
dentes, nimero de ciclos mastigatdrios, tempo até a degluti¢do, IMC, tipo de distragdo,
além dos escores do questionario CTFEQr-21 (comportamento alimentar). A sele¢dao das
variaveis foi realizada por meio do método stepwise backward, considerando os critérios
estatisticos de ajuste (R? ajustado, analise de residuos, multicolinearidade e

independéncia dos erros).
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3 RESULTADOS

Os dados apresentados a seguir fazem parte de um estudo previamente publicado,
do qual este trabalho ¢ derivado (Souza et al., 2025).

Com base em experimentos com 120 criangas, com idade média de 11 £+ 0,7 anos,
de escolas publicas e privadas, ndo foram observadas diferencas significativas na ingestao
calorica total (kcal), na quantidade de alimentos consumidos (g), ou na ingestdo de
alimentos de média/alta densidade energética (g) entre os trés cendrios avaliados: sem
distrator, com quadrinhos e com smartphone (Souza et al., 2025).

A principal variacao foi observada ao considerar as variaveis sexo e tipo de escola.
Meninos e alunos da rede publica apresentaram ingestdo caldrica significativamente

maior, independentemente do tipo de estimulo durante a refei¢ao (Tabela 2).

Tabela 2 - Ingestio caldrica de criancas entre 10 e 12 anos, por sexo, tipo de escola,

idade e IMC, nos diferentes cenarios experimentais.

Sexo Tipo de Idade (ano) IMC (kcal) Ingestio Ingestio Ingestio
escola calorica sem caldrica com calérica com
distratores  smartphone quadrinhos
(kcal) (kcal) (Kcal)
T T T T T T
Feminino Publica 10.4+0.6 18.3+£3.39 356£117 341£133 352+135
(N=39)
Privada 11.2+0.7 18.2+£3.98 2334122 2804129 249+115
(N=34)
Masculino Publica 10.4+0.6 18.6+4.71 5324302 4714240 4584249
(N=21)
Privada 11.0£0.7 19.4+£3.47 315£122 312+121 318+123
(N=26)

Fonte: Dados obtidos pela autora
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A duracdo média das refei¢des foi de aproximadamente 11 minutos. No entanto,
refeigcdes realizadas com distratores apresentaram maior duragdo do que aquelas feitas
sem distracdo. Além disso, refei¢des mais longas foram positivamente associadas ao
numero de dentes presentes na cavidade bucal (Souza et al., 2025), conforme ilustrado na

Tabela 3.

Tabela 3 - Duracao média (minutos) das refeicoes de criancas entre 10 e 12 anos,

segundo sexo e tipo de distrator.

Sexo Tipo de Duracio da refeicio ~ Duracio da refeicio Duracio da refeicao
escola sem distrator com smartphone com quadrinhos
(minutos) (minutos) (minutos)

Feminino Publica 13.1£6.1 16.4+8.8 16,5+10.3
(N=39)
Privada 10.0+£11.9 11.844.8 10,5+4.6
(N=34)

Masculino Publica 16.3£11.6 18.8+11.7 18.0£13.0
(N=21)
Privada 8.9+6.7 10.1+5.6 9,5+4.5
(N=26)

Fonte: Dados obtidos pela autora

Quanto aos parametros mastigatorios, observou-se que meninas de escolas
privadas possuiam, em média, maior nimero de dentes. Ainda assim, ndo foram
verificadas diferengas estatisticamente significativas entre os grupos quanto ao nimero

de ciclos mastigatorios, tempo até a degluti¢cdo ou desempenho mastigatorio (Tabela 4).
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Tabela 4 - Avaliacdo dos parametros mastigatorios de criancas entre 10 e 12 anos de

escolas publicas e privadas.

Sexo Tipode Numerode Numerode Tempo até a
escola dentes ciclos (n) degluticio Xso Limiar Xs0
(segundos) de degluticao

Feminino Publica 24.3+1.8 37.2+16.8 30.1+13.3 7.4+4.5 8.3£3.0
(N=39)
Privada 26.0£1.9 36,6+20.7 28.4+13.1 7.14£3.5 8.3£3.9
(N=34)

Masculino Publica 24.0£2.2 44,4+28,7 33,8421,8 6.7+4.1 7.6+2,5
(N=21)
Privada 24,8+1.6 39,5+19.,9 29,8+12.8 7h45+4.3 9.1+44.0
(N=26)

Fonte: Dados obtidos pela autora

Em relacdo ao comportamento alimentar, observou-se que meninos ¢ alunos da

rede publica apresentaram escores mais elevados nos dominios "Comer emocionalmente"

e "Comer descontroladamente" (Tabela 5). Criangas com maior indice de massa corporal

(IMC) também apresentaram maior consumo calorico (Souza et al., 2025), como

demonstrado na Tabela 2.
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Tabela 5 - Analise de interaciao entre sexo, tipo de escola e dominios do Questionario
de Comportamento Alimentar em Trés Fatores — R21 em criancas de 10 a 12 anos
de escolas publicas e privadas submetidas a refeicées experimentais com e sem

distracoes.

Alimentacio nao controlada

Efeito Dentro dos Sujeitos Soma dos Quadrados F p
TFEQ-R21 42.7 0.0780  0.925
TFEQ-R21 *k Género 113.0 0.2065 0.814
TFEQ-R21 * Tipo de Escola 345.5 0.6314  0.533
TFEQ-R21 3k Género * Tipo de Escola 147.1 0.2689  0.764
Residuos 62922.3

Efeito Entre os Sujeitos

Género 4447 2.02 0.158
Tipo de Escola 9440 4.29 0.041
Género * Tipo de Escola 4431 2.01 0.159
Residuos 253233

Alimentacio emocional

Efeito Dentro dos Sujeitos

TFEQ-R21 68.8 0.2224  0.801
TFEQ-R21 * Género 426.5 1.3783  0.254
TFEQ-R21 = Tipo de Escola 25.2 0.0813  0.922
TFEQ-R21 * Género * Tipo de Escola 179.0 0.5784  0.562
Residuos 35586.9

Efeito Entre os Sujeitos

Género 911 0.494  0.483

Tipo de Escola 8254 4.480  0.036
Género ¢ Tipo de Escola 11250 6.106  0.015
Residuos 211870

Fonte: Dados obtidos pela autora
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Esses resultados indicam que sexo, tipo de escola, IMC, nimero de dentes e
comportamento alimentar foram fatores mais determinantes para a ingestdo caldrica do

que a presenga de estimulos distratores.
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4 DISCUSSAO

Neste estudo, observou-se que o uso de distratores (smartphone e quadrinhos) ndo
influenciou significativamente a ingestdo caldrica dos estudantes. Em contrapartida, o
sexo masculino e a frequéncia a escolas publicas foram fatores associados a uma maior
ingestdo alimentar, corroborando os achados previamente publicados por Souza et al.
(2025).

Um estudo anterior do nosso grupo, com adultos, demonstrou que a ingestao
calérica aumentava em até 20% na presenca de distratores, como leitura e smartphones
(Gongalves et al., 2019). A explicagdo proposta na época foi a reducao da formacao da
memoria alimentar, o que diminuia a percepcao de saciedade e levava a maior ingestao
(Martinelli Braga et al., 2019).

A auséncia desse efeito em criangas sugere que o nivel de atenc¢ao direcionado aos
distratores varia com a idade (Souza et al., 2025). Enquanto adultos tendem a utilizar
smartphones para atividades mais cognitivas, como leitura de noticias e redes sociais
(Coughlin et al., 2015), criangas preferem jogos e videos (Cocorada et al., 2018), o que
pode afetar o nivel de engajamento durante a refei¢do. Ademais, por terem crescido
imersas nas Tecnologias Digitais de Informagdo e Comunicagdo (TDICs), as criancas
tendem a lidar com naturalidade com o uso simultaneo dessas ferramentas (De Oliveira;
Barroco, 2023; Kabali et al., 2015). Uma revisao sistematica de Martins et al. (2023)
também concluiu que, em ambientes controlados, o uso de distratores nio altera
significativamente o consumo energético em criangas e adolescentes.

A maior ingestdo caldrica observada entre os meninos também pode estar
relacionada a diferencas fisioldgicas e socioculturais. Do ponto de vista bioldgico,
meninos entre 10 e 12 anos passam por maior desenvolvimento de massa muscular, o que
eleva a demanda energética (Das et al., 2017; Cavazza et al., 2015). Culturalmente, ha
maior estimulo social a restri¢ao alimentar em meninas e a liberalidade de consumo entre
meninos (Gongalves et al., 2013), o que pode explicar parte da diferenga observada.

Além disso, os meninos apresentaram maiores escores no dominio "Alimentacao
Descontrolada", o que esta relacionado a riscos aumentados de compulsdo alimentar,

ingestao na auséncia de fome e obesidade (De Amicis et al., 2023; Shriver et al., 2020).
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Alunos da rede publica também obtiveram maiores escores nesse dominio, sugerindo que
fatores socioecondmicos influenciam o comportamento alimentar.

Nesse contexto, o tipo de escola mostrou-se um indicador indireto de
vulnerabilidade socioecondmica. Alunos de escolas publicas, geralmente oriundos de
familias com menor renda, podem ter acesso limitado a determinados alimentos (Alves
et al., 2014; Cervato-Mancuso et al., 2013). Como muitos estudantes da rede ptblica tém
a merenda escolar como principal refei¢do do dia (Nunes et al., 2007), o contato com
alimentos diferentes durante as sessdes pode ter estimulado uma maior ingestdo,
caracterizando uma alimentacdo oportunista.

Outro achado relevante foi a associagdo entre maior numero de dentes ¢ maior
duracao das refei¢des, especialmente entre meninas e estudantes de escolas privadas. Essa
associacdo pode estar relacionada a melhor fungcdo mastigatdria proporcionada por uma
denticdo mais completa, o que permite maior tempo de mastigacdo antes da degluticdo
(Isabel et al., 2015). Criangas de menor renda tendem a apresentar mais caries e perdas
dentarias, o que afeta a eficiéncia mastigatoria (Souto-Souza et al., 2022; 2020). Também
foi observado que os alunos da rede publica eram ligeiramente mais jovens, o que pode
explicar a diferenca na denticdo, considerando a cronologia de erupcao dos dentes
permanentes nessa faixa etaria.

Apesar disso, ndo foram observadas diferengas significativas no nimero de ciclos
mastigatorios, tempo até a degluti¢do ou desempenho mastigatorio com 20 ciclos, quando
comparados os grupos por sexo e tipo de escola.

Interessantemente, mais dentes também se associaram a particulas menores na
degluti¢do e a menos ciclos mastigatorios, indicando maior eficiéncia na trituragdo dos
alimentos. Essa condi¢do pode favorecer a ingestdo em maior quantidade, ja que a
degluticao mais rapida ¢ relacionada a menor percepc¢do de saciedade, conforme sugerido
por Kemsley et al. (2011).

Embora as refei¢des com distratores tenham sido mais longas, isso ndo resultou
em maior ingestdo calorica, demonstrando que a duracdo da refei¢do e o consumo

energético ndo estdo necessariamente correlacionados.
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5 CONCLUSAO

A presente pesquisa conclui que a presenga de distratores, como smartphones e
quadrinhos, ndo influenciou significativamente a ingestao caldrica de criangas entre 10 e
12 anos. Os principais fatores associados ao maior consumo calérico foram o sexo
masculino e a frequéncia a escola publica, sugerindo a influéncia de caracteristicas
bioldgicas e socioecondmicas. Observou-se que os distratores impactaram apenas a
duracgdo das refeicdes, que foram mais longas na presenca desses estimulos. No entanto,
esse aumento de tempo ndo resultou em maior ingestdo. A redugdo do tempo de
mastigacdo até a degluticdo esteve relacionada a um aumento na ingestdo caldrica,
indicando que o comportamento mastigatério exerce influéncia direta sobre o volume
alimentar consumido. Além disso, criangas do sexo masculino, especialmente aquelas da
rede publica, apresentaram maiores escores de Alimentagao Descontrolada, o que pode
explicar parte da maior ingestdo observada nesse grupo. Tais evidéncias reforgam a
importancia de considerar aspectos comportamentais, mastigatérios € socioecondmicos
na formulacdo de estratégias voltadas a promocdo de habitos alimentares saudaveis na

infancia.
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ANEXO B- Child Three-Factor Eating Questionnaire (CTFEQr-21)

Identificacdo do Voluntdrio:

Idade:
Escola:

I-  Eu como pequenas Totalmente | Na maioria das | Na maioria das | Totalmente
porcoes de alimentos para | verdade vezes verdade vezes falso falso
ajudar a controlar o meu
peso.

2- Eu comego a comer Totalmente Na maioria das | Na maioria das | Totalmente
quando eu me sinto verdade vezes verdade vezes falso falso
preocupado

3- As vezes, quando comego | Totalmente | Na maioriadas | Na maioria das | Totalmente
a comer, parece que nao verdade vezes verdade vezes falso falso
consigo parar

4- Quando eu estou triste, Totalmente Na maioria das Na maioria das | Totalmente
geralmente eu como verdade vezes verdade vezes falso falso
muito.

5- Eunido como alguns tipos | Totalmente Na maioria das | Na maioria das | Totalmente
de comida pois estas me verdade vezes verdade vezes falso falso
fazem engordar.

6- Quando eu estou ao lado Totalmente Na maioria das | Na maioria das | Totalmente
de alguém que estd verdade vezes verdade vezes falso falso
comendo, também me
sinto com vontade de
comer

7- Quando eu me sinto Totalmente Na maioria das Na maioria das | Totalmente
zangado, tenho vontade de | verdade vezes verdade vezes falso falso
comer

8- Fico muitas vezes com Totalmente Na maioria das | Na maioria das | Totalmente
tanta fome que sinto que verdade vezes verdade vezes falso falso
poderia comer muitos
alimentos sem ficar cheio

9- Quando eu estou com Totalmente Na maioria das | Na maioria das | Totalmente
fome, sinto vontade de verdade vezes verdade vezes falso falso
comer a comida do meu
prato de uma vez s6, sem
parar

10- Quando me sinto sozinho, | Totalmente Na maioria das | Na maioria das | Totalmente
sinto-me melhor comendo | verdade vezes verdade vezes falso falso

11- Eu como menos do que eu | Totalmente | Na maioria das | Na maioriadas | Totalmente
quero durante as refeicdes | verdade vezes verdade vezes falso falso
para nao ganhar peso

12- Quando eu cheiro ou vejo | Totalmente Na maioria das | Na maioria das | Totalmente
minha comida favorita, verdade vezes verdade vezes falso falso
tenho dificuldade de parar
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de comer, mesmo que eu
tenha acabado a refei¢dao

13- Estou sempre com fome o | Totalmente | Na maioria das | Na maioria das | Totalmente
suficiente para comer em | verdade vezes verdade vezes falso falso
qualquer momento

14- Se eu me sinto nervoso, eu | Totalmente | Na maioriadas | Na maioria das | Totalmente
tento me acalmar verdade vezes verdade vezes falso falso
comendo

15- Quando vejo algo que Totalmente Na maioria das | Na maioria das | Totalmente
parece delicioso, fico com | verdade vezes verdade vezes falso falso
tanta fome que tenho que
comer imediatamente

16- Quando eu me sinto muito | Totalmente Na maioria das Na maioria das | Totalmente
chateado, eu quero comer | verdade vezes verdade vezes falso falso

17- Quantas vezes vocé evita | Quase nunca As vezes Usualmente Quase sempre
comer ou comprar comida
tentadora

18- Com que frequéncia vocé | Quase nunca As vezes Usualmente Quase sempre
come menos do que
pretendia em uma refeicao

19- Vocé como muita comida | Nunca Nio Muito Algumas vezes | Pelo menos
mesmo quando nao esta frequentemente uma vez na
com fome semana

20- Com qual frequéncia vocé | Apenas nos As vezes Entre Refeicoes | Quase sempre
se sente com fome hordrios das

refeices
21- Que tipo de comedor vocé 1 2 3 4 5 6 7 8

¢? Onde 1 significa ‘Eu
€Omo o que eu quiser
sempre que eu quiser” e
onde 8 significa “tenho
cuidado com o que como
para controlar meu peso”
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ARTICLE INFO ABSTRACT

Keywards: Recent research highlights the influence of distraction on caloric intake in adults, This study investigated the
Child impact of smartphone use and reading comic book on food intake of schoolchildren aged 10 to 12 years, One
:}"::d l’;;"":“‘l"' hundred and twenty students from public and private schools participated in experimental meal sessions. In-
h:m'(‘ll(‘-mlo:v - dividual parameters such as sex, age, body mass index (BMI), and eating pml‘en'nm were assessed during the
Smartphone first session, In sul participants d dardized meals without distraction, while

using a smartphone, or n:udlng comic books in a random order. Child Three-Factor Eating Questionnaire
(CTFEQr-21) was administered to assess eating behavior, and total calorie intake (keal), total amount (g) and
medium/high-energy-dense amount (g) were measured in each session. No significant difference was observed in
food intake among the three experimental meals (without distractor, using smartphone and reading comic book),
Masticatory performance, number of chewing cycles, and time untll swallow were similar between sexes and
school types (p>0.05), Regression models showed that meal duration was dependent on school type, number of
teeth, time until swallow and absence of distractor, while total caloric intake was dependent on school type
(public), sex (male), time until swallow, and number of cycles, Besides, total amount ingested, and medium/
high-energy-dense amount were dependent on school type (public), sex (male), age, size of the particles and
time until swallowing, uncontrolled eating and body mass index (p<0.05). In conclusion, the primary factors
affecting food/caloric ingestion were sex, school type, and masticatory parameters, while the absence of dis-
tractor had an influence on meal duration,

1. Introduction

Mobile devices that provide internet access, such as smartphones and
tablets, are indispensable tools in daily life, used for both professional
purposes and leisure activities [1- 3], Although technological develop-
ment has brought numerous benefits, problems related to the abusive
use of such technologies have also been observed [1], especially con-
cerning eating habits [5]. The use of distractors during meals has been
reported to promote excessive energy intake [ 7], However, the reason
for such an effect on eating behavior remains uncertain, It is believed
that distraction diminishes attention, leading to a reduction in the

formation of memory regarding the amount of food consumed during
the meal, thereby affecting satiety and nutritional aspects [5,9].
Currently, the use of some form of distractor during meals is com-
mon. Television, until recently, was considered the primary distractor
among children, with an average screen time of approximately 13 hours
per week, and 90 % of children using screens while eating [10].
Considering observational evidence, television exp is associated
with higher consumption of medium/high-energy-dense foods [10] and
a lower p e for bles [11]. H r, there is no consensus
in the literature regarding these effects. A systematic review with
meta-analysis conducted by our group found that television did not exert
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a significant influence on caloric intake in children and adolescents
during controlled labomtoty muls [12).

Given the i g pre e of ph use and the earlier
introduction into children’s lives, studies are needed to esti the
association between habits acquired during childhood and their poten-
tial impacts throughout growth into adulthood [13]. Excessive use of
smartphones is also modaled wlth negative consequences, including
social isolati d y for, and interfe e with eating
panu'ns [14,15). Physiul and mental health are fundamental for the

! of any individual. Theref healthy eating habits and

controlled use of digital media are essential to maintain good health
[el.

The percentage of people that use smartphone during meals seems to
vary between 50 % for children and adolescents to 85 % for adults
[17-19]. In addition to attention, eating requires the use of hands, which
is also necessary while handling smartphones [5]. In this sense, the use
of these electronic devices poses an additional challenge to existing
knowledge about other distractors, such as TV or ambient music. To the
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After explaining the purposes of the research, we invited the chil-
dren’s caregivers to sign the Informed Comem Form and the children to
sign the Assent Form. We scheduled ions for ¢
whose caregivers agreed to their panidpatlon by signing the forms. We
excluded subjects who wore dental braces or reported any dietary re-
strictions, such as diets for weight loss or gain, pre-existing medical
conditions, specific dietary habits or | i and food allergies.
Participants ded four experi ions in random order, with
at least seven days between consecutive sessions.

We calculated the sample size based on a previous study by our
research group [5], which evaluated the use of distractors in adults.
Considering a large effect size (partial eta squared >0.14) and a test
power above 80 % for the effect (di tors), we determined
a minimum of 30 participants per group (sex). Since this project
involved children, we confirmed the sample size using a study that
assessed the effect of different distractors (social interaction, television,
and music) in children [23].

hild

best of our knowledge, this is the first study carried out in adol
aged 10-12 years evaluating the influence of smartphones and reading
on food intake during controlled experimental meals.

Besides eating habits, a link between changes in masticatory
behavior and food ¢ ption has been suggested, which in turn may
be associated with obesity during childhood and adolescence [20,21]. It
was observed that children aged 7 to 12 years with obeshy exhibited

2.3. Anthropometric A

In the initial session, we measured each participant’s weight and
height to determine their Body Mass Index (BMI). We calculated BMI by
dividing weight (kg) by height in meters squared, following the rec-
ommendations of the Food and Nutritional Surveillance System - SIS-
VAN [24]. Additionally, we used the World Health Organization

fewer masticatory cycles and ate more quickly pared to children of
| weight. Additionally, they d fewer fresh foods and more
ultra-processed foods [20,21]. In among adol aged 1410

17 years, masticatory performance, as evaluated by chewing gum tests
and bite force measurements, did not differ significantly between groups
with different body mass indices (BMI), although individuals with
ovcrwclghl reported a grenler necd to add sauce to meals to facilitate

llowing and i g and cutting fruit into small pieces to
aid manlullon [22).

Thus, considering the lack of evidence in this context, the aim of this
study was to evaluate the influence of distraction, namely smartphone
use and reading a comic book during meals, as well as chewing pa-
rameters and behavior, on food intake of schoolchildren aged between
10 and 12 years old.

Ly

2. Materials and methods
2.1. Ethical aspects

All procedures were conducted following approval by the Ethics
Committee of the Federal University of Lavras (CAAE:
32856820.7.0000.5148) and adhered to the guidelines of Resoluti
466/14 of the National Health Council (CONEP), Brazil. The foods
included in the expcrlmcnul meals were detailed in the Informed

Consent Form, bling p and caregivers to make a conscient
decision regarding their children particip in the study based on the
specific foods provided.

2.2. Sample

We evaluated a total of 120 children, both male and female, aged
between 10 and 12 years, from public and private schools in a munici-
pality located in the Campo das Vertentes region of the state of Minas
Gerais, southeastern Brazil. First, we requested authorization from the
municipal education department and the directors of the educational
institutions to conduct the research in the school environment. After
obtaining this authorization, we contacted the children at their schools.
The school administration facilitated ication with the p

dards to define the BMI category [25].

2.4. Mastication assessment

In the first session, we evaluated the ber of teeth through visual
lnspectlon using natural light. We d chewi rf ¢
ination of the median size of chewed food particles). swallowing

thmhold (number of cycles and median size of food particles), and
chewing frequency (number of cycles per minute) as described below:
To determine chewing performance, we measured the ability to frag-
ment the test food (Optosil® - Optosil Comfort, Heraeus Kulzer GmbH &
CoKG, Hanau, Germany) after 20 chewing cycles. Each participant
received 17 cubes of the test food (5.6 mm® each) and chewed them as
usual. After completing this task, the participants spit the particles into
an appropriate container. We thcn placed the particles on filter paper to
air-dry for 24 h. Sub , the fi were passed through a
series of ten Intcn:mneﬂed sicvu wllh decreasing sizes ranging from
5.6 to 0.5 mm. These sieves were attached to a shaker (Bertel Ltda,
Caieiras, Brazil) that operated for 5 min. We collected the particles
retained on each sieve and weighed them on an analytical balance with a
precision of 0.001 g (AD500, Marte, Sao Paulo, Brazil).The cumulative
panicle size distribution by welghl was described by the so-called Rosin-

quation [26] to d ine the median particle size Xgq (the
virtual sieve aperture diameter at which 50 % of the fragments would be
ined). Chewing per e was d ined based on the calcula-

tion of X50, in which lower values indicate better food fragmentation
and better chewlng perfomunce [27,28).

To d the hreshold, each participant received
another portion of 17 cubes ofthe same test food and was instructed to
chew the cubes habitually umil they feh the urge to :wnllow We
recorded the ber of P ch g cycles (d d move-
ments followed by a return to central occlusion) and the time until the
urge to swallow using visual inspection and a digital stopwatch. We then
calculated the chewing fi y ( of cycles per minute). The
size of the particles at the polnt of swallowing (XsoST) was determined
by slcving the chewcd fragments, using the same technique described for
perfi e [27]).

s o]

All participating schools reported not allowing the use of smartph
inside the classroom, but there were no restrictions regarding their use
during recreational activities or meals.

25. A of caloric intake

The volunteers participated in three subsequent snack sessions, with
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at least seven days between each consecutive session. In one session the
children ate without distraction, in another session they had access to
comic books, and in yet another session a smartphone with internet
access via Wi-Fi was provided. The available applications were: Snake.
io™ (Kooapps Games | Fun Arcade and Casual Action Games), Subway
Surfers™ (SYBO Games), YouTube™ (Google LLC), Angry Birds
Friends™ (Rovio Entertainment Corporation), Hill Climb Racing 2™
(Fingersoft), Pou™ (Zakeh), Super Bino Go Adventure Game™ (1SOFT),
and Candy Crush Saga™ (King). The order of the sessions was deter-
mined randomly for everyone using an electronic generator (www.
random.org) to reduce biases (Fig. 1). In the smartphone session, the
child was previously familiarized with the model and available appli-
cations by the experimenter before the snack was served. Before each
session, the Child Three-Factor Eating Questionnaire (CTFEQr-21) was
to eval the individual's eating behavi
Participants were instructed to maintain their regular meal sch
refraining from eating for a fixed period of 3 hours before each experi-
| snack session. Each vol consumed their snack alone. The
rooms where the experimental meals took place were desi d by

Armini l

Aul
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Table 1
Snack options, initial portions, level of food processing and energy density of
food offered for children between 10-12 from public and private schools.

Food Option Initial Portions (g or mL) Energy density (kcal/g)

Low-Dense-Energy (<0.6 keal/g”)

Water 100 0

Fruit julce 100 0.25

Grapes 40 0.56

Yoghurt 100 0.58

Medium/High-Dense-Energy (0.61 keal/g")

Chocolate milk 100 0.61

Bananas 80 0.89

Savory biscuits 40 4.36

Sweet cookies 40 4.50

* https://spark.lop.org/energy-density-foods #: —:text - High%20energy %20
density%20foods%20contain,g%200r%204%20kcal%2Fg, [30]

to an icebox with ice for transportation, while fruits and cookies were
maintained in trays with portions in the same layout. Each food item was

each school. In general, they consisted of traditional classrooms with
desks and chairs that allowed for the proper accommodation of food
trays. The rooms provided were very similar between public and private
schools. Participants were not filmed during the sessions but were
observed by the experi , who needed to be present in
case participants requested additional food portions. The meals were
conducted close to the usual snack times, both in the afternoon and
morning. The groups were matched in terms of the number of students
from the afternoon and morning periods to avoid any interference. The
arrangement of the food items on the tray and the portion sizes were
kept consistent across all meals, for all children, in all schools.
Throughout all sessions, participants were presented with the same food
options and portions (Table 1), including both medium/high-calorie
items (such as chocolate milk, savory and sweet biscuits and bananas)
and low-calorie items (such as yoghurt, fruit juice, water, and grapes).
There was no specified time limit for each session. The foods were
p d for ¢ ption without the use of cutlery. Yoghurts, juices,
and water were previously stored in a refrigerator and then transferred

ighed and provided in standardized portions. Participants were
instructed to eat until they felt fully satisfied. They had the opportunity
to request additional portions.

Caloric intake of a participant was determined by the difference in
the initial and final weight of each food portion, measured before and
after each session, respectively. Thus, caloric intake was calculated by
plying the of food ¢ d (in grams) by the energy
density of the food (kcal/g). The energy density was obtained from the
nutritional information on the packaged food labels or by listing the
composition for natural products, particularly in the case of fruits [5,
29]. The classification of low or medium/high-energy-density foods was
based on the criterion of lower or equal/higher than 0.6 kcal/g,
respectively [30].

2.6. Analysis of eating behavior

Before each session, the Child Three-Factor Eating Questionnaire
(CTFEQr-21) was administered to assess eating behavior related to re-
straint, disinhibition, and hunger. This questionnaire is adapted and

Ist Session 2st Session

3st Session 4st Session

7 days

«  BMI

*  Chewing * CTFEQr-21 | » CTFEQr-21 | = CTFEQr-21
Performance [ *  Food Test *  Food Test *  Food Test

*  Chewing
Frequency

*  Swallowing .
threshold Without distractor Smartphone Comic Book

Randomized Order

Fig. 1. Flowchart of the experimental design.

Caption: BME: Body Mass Index; CTFEQr-21: Child Three-Factor Eating Questionnaire,

3



36

A. de Souza et ol Physiology & Behavior 288 (2025) 114754
lidated for children and adolescents and consists of 21 questions [31]. ber of teeth, ber of cycles, Xsq, X50ST, time until swallowing,
The items evaluated include: 1) Cognitive R int, which the Unc lled eating, Cognitive eating and Emotional eating scores. The
p e of dietary int with the i ion of maintaining or losing backward stepwise procedure was used to obtain the final model, after
weight; 2) Uncontrolled Eating, which evaluates the likelihood of examining the changes in the adjusted R? and F-values for each new
ing; and 3) Emotional Eating, which refers to food intake in independent variable added/excluded. The assumptions of the test -

to ional states. normality, collinearity (VIF and tolerance), independence of errors
Theresponseslo!heitansinthe(.TFEQeraredcscrlbedona4~ (Durbin-W: ) and h edasticity (residual lysis) - were also

point Likert scale for questions 1 to 20 and an 8-point numerical scale considered to obtain the best fit.
for question 21. Within the 21 questions, each reported domain has

corresponding questions. Higher scores indicate greater Cognitive Re- 3. Results

straint, Uncontrolled Eating, or Emotional Eating [31].

The sample consisted of 120 children from both public and private
schools, with a mean age of 11 + 0.7 years. The average session duration
was 11 minutes. No significant differences in the total amount (g), for
medium/high-energy-dense (g) or caloric intake (kcal) were found

1g the three experi | conditions (no distractor, smartphone
use, and reading a comic book), between sexes and types of school.
However, meals without distractors tended to be faster than those with
distraction (Table 2). We also evaluated the amounts of calories
consumed in solid foods during each experimental session (without
distractor, with smartphone, and with comic book). Only the type of
school and gender influenced the students’ consumption, without

2.7. Statistical Analysis

Statistical analysis was performed by one of the authors (PMC,
Applied Statistics Spec) using SPSS 28.0 and JAMOVI 2.3.28, with an
alpha level of 5 % considering an alpha level of 5 %. Descriptive analysis
consisted of means, dard deviation, medians and plots. A Two-way
ANOVA was used to compare age, body mass index (BMI), total food

ption (g), medium/high-energy-dense food ingestion (g), caloric
lmakc (kcal), and chewing parameters according to sex (male and fe-
male), type of school (public or private) and the interactions. We also interference from the distractor. (Table 2).
compared the domain scores of the Three-Factor Eating Questionnaire The of eating behavior using the CTFEQr-21 scale

between sexes and types of school using a Two-way ANOVA for repeated revealed higher scores for boys and children attending public schools in
measures at the three consecutive moments (without distractor, with the *Emotional Eating’ and "Unc lled Eating’ domains (Fig. 2). In
smartplione, and with comic book). terms of chewi s, the ber of teeth was greater in girls

With the objective of explaining the variation in meal duration .4 i children attending private schools (p<0.05). Nevertheless, other
(minutes), caloric ingestion (kcal), amount of medium/high-energy- variables, including chewing performance after 20 cycles, the number of
dense food ingestion (grams) and total ingestion (grams), the (o jo and chewing time until swallowing, showed no significant dif-
following variables were used as explanatory variables in the adjustment ferences between sexes or types of school (Table 3).
of regression models: sex, age, BMI, type of distractor, type of school,

Table 2
Average medium/high-energy-dense (MHED) food intake (g), caloric intake (kcal) and time (minutes) per meal session among boys and girls (10-12 years) from public
and private schools.

Sex’ Type of MHED food Inln)lmd MHED food  Caloric Caloric Caloric Meal Meal duration  Meal
School” i with i i i ion with i durati witha duration
without smartphone with comic  without smartphone with comic  witha smartphone with a
distractor ® book (g) distractor (keal) book (keal)  distractor (min.) comic
® (keal) (min.)’ book
(min.)
Female  Public 125462 124174 127473 340£115 317£139 334:130 13.146.1 16,4488 1654103
(n=39)
Calories 2584100 245112 246+113
from
solid
foods
Private 91:72 98166 95457 221+£118 258+132 2384111 10.0£11.9 11.8448 10.544.6
(n=34)
Calories 169£102 205£103 192+£90
from
solid
foods
Male Public 1894120 170498 1704126 487 £309 446+229 437+240 16.3£11.6 18.8£11.7 18.0£13.0
(n=21)
Calories 3794256 353£194 3124185
from
solid
foods
Private 135475 115462 125+72 304£121 301£120 306+121 89467 10.1£5.6 95245
(n=26)
Calories 236469.3 2294+97.7 2324953
from
solid
foods

* Influence of sex on food ingestion in grams and in keal (p<0.05).

¢ Influence of school type on food ingestion in grams, solid amount and in kcal (p<0.05). No interaction between the two factors (sex and type of school) was
observed (p>0.05).

$ Meal duration was shorter without a di pared to meals with a smartphone or comic book, with an interaction effect based on school type, where
children from private schools had shorter meal durations compared to those from public schools. Two-way ANOVA for repeated measures.
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Fig. 2, Means (standard deviation) of scores of eating behavior (Child Three-Factor Eating Questionnaire - CTFEQr-21) of children aged 10 to 12 years from public

and private schools undergoing experimental snack meals without di

with

h and with comic book (Two-way ANOVA),

# Significant influence of public school,
§ Significant interaction of public school and male sex.

P

Table 3
Masticath of children b 10-12 years old from public and private schools submitted to experimental meals with and without distractors: a Two-way
ANOVA,
Sex Type of School Number of teeth (n) Number of cycles (n) Time until llowing ds Xso llowing Threshold Xso
Female Public (n-39) 243418 3724168 3014133 74445 83430
Private (n-34) 260419 3664207 2844131 7.1435 83439
Male Public (n+21) 240422 444:287 338:21.8 6.74+4.1 76425
Private (n=26) 248116 3954199 298:128 745143 91440
Xso = virtual sieve mesh where 50 % of the p les would pass through
" Females presented more teeth than males (p=0.043)
* Children from private schools presented more teeth (p<0.001)
Linear regression models were used to assess the variation in meal of food ¢ d. In ¢ older age, higher Uncontrolled

duration, total caloric intake (kcal), medium/high-energy-dense food
intake (grams), and total food intake (grams) through a stepwise pro-
cedure (Table 4). Meal duration was negatively related with ding a

private school, female sex, and the absence of a distractor (dummy

Eating scores, and higher BMI were associated with greater amounts of
food intake. (adj. R* = 19 % and 25.4 %, respectively).
All linear regression models showed good fit, as indicated by toler-
ance parameters, VIF values (close to 1), residual analysis, and inde-
dence of errors based on the Durbin-Watson statistic.

variable), while a higher number of teeth was positively related with
longer meal duration (ad). R* = 14 %; p < 0.001).

Besides, private school attendance, female sex, and shorter time until
swallowing resulted in lower caloric intake, whereas a greater number of
chewing cycles increased caloric intake (adj. R* = 22 %; p < 0.001).
Similarly, participants attending private schools and females presented
lower medium/high-energy-dense food intake and total food intake,
while X5oST and time until swallowing were inversely related to the

Ly

4. Discussion

In the present study, we observed that the use of distractors did not
significantly influence the caloric intake of 10 to 12-year-old children
from public and private schools during experimental meals. However,
caloric intake was positively influenced by male sex and being enrolled
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Table 4
Final predictive linear models for the of meal duration (mi total caloric ing; of medium/high-energy-dense foods ingestion (grams) ¢
total i (grams) (stepwise p dure).
Dependent variable Independent variables B t sig VIF z Adj R* Durbin- Watson
Meal duration Constant 0177 -0.031 0.976 15.601 0.14 Lel11
School (private=1) -6.512 6,980 «<0.001 1118
Number of teeth 0719 3.034 0.003 1108
Time until swallowing -0.001 -2.255 0.025 Lon
Without distractor (dummy) -1.977 2112 0.035 1.000
Total caloric Ingestion Constant 403.229 17.918 «<0.001 25677 0.22 L441
School (private=1) -108.808 -6.858 «<0.001 1.022
Sex (fem=1) 91,630 -5.630 <0.,001 1.025
Time until swallowing 0.027 <3.554 «<0.001 1,033
Number of cycles 1.238 3.237 0.001 1033
Medium/High-energy-dense ingestion Constant 57758 0.875 0.382 13.008 0.19 1.629
School (private-1) -52.808 5777 «<0.001 1422
Sex (fem=1) -45.782 5717 «<0.001 1.040
Age 18.898 3100 0.002 1.422
XsoST -0.003 a7 0.002 1.043
Time until swallowing 012 -3.185 0.002 1105
Uncontrolled eating 0.004 2708 0.007 1.007
BMI 2625 2.500 0.013 1.058
Total ingestion Constant 56,968 -0.440 0.660 18.492 0.254 1510
School (private~1) 134,899 <7.528 «<0.001 1.422
Sex (fem=1) -88.312 -5.626 «<0.001 1.040
Age 38.790 3.246 0.001 1422
XsoST 0,007 -3.878 «<0.001 1,043
Uncontrolled eating 0.010 3.361 «<0.001 1.007
Time until swallowing -0.029 -3.806 <0.001 1105
BMI 6.578 3.195 0.002 1.058

in a public school. A previous study from our group employing a similar
methodology in adults demonstrated an increase in caloric intake of up
1o 20 % in the presence of distractors (such as reading and smartphones)
(Gongalves et al., 2019). At the time, it was suggested that the main
mechanism related to increased food consumption during distraction
moments was the reduced formation of food memory, making it difficult
to sense satiety [32]. Given the divergent findings between the two
studies, we believe that the level of directed ds dis-

enrolled in public schools compared to the ones enrolled in private
schools. The type of school was possibly associated with this domain due
to the restricted access to certain foods for students in the public system.
In this sense, the social factor appears to be an important variable in this
scenario. The private school system comprises students with a higher
socioeconomic status, thus allowing greater access to all types of food,
while students in the public school system mostly belong to strata of

tractors differs between adults and children. Adults predominantly use
smartphones for accessing news, emails, and social media applications
[1]. In contrast, children use smartphones more frequently for electronic
games and videos [37], which may result in different levels of engage-
ment and therefore have a lesser impact on their caloric intake. It is
already known that the level of engagement with the distractor in-
fluences caloric intake [34,35]. Additionally, children were born in the
technological era and started using mobile devices earlier than adults
[!n]. whlch may influence the level of attention required to use these

ic vul bility [41]. A study conducted in Brazil
demmnnlcd that the type of school can be used as a predictor of so-
cioeconomic status [42]. Among people in vulnerable situations, it is
common for the meal served at school to be the main source of energy
for students [47]. Thus, possibly, some children from public schools had
limited access to some of the foods offered in the tests, which may have
influenced their increased consumption due to the opportunity. Addi-
tionally, the influence of sex and type of educational institution on the
Emotional Eating domain reveals that these two variables are related to
food intake in to negati ional states, associating with an

technologies. A previ y ic review with children and adoles- increased risk of binge eating, eating in the absence of hunger, and
cents d d that in ¢ lled environments, caloric intake was obesity [44]. These results reinforce other studies indicating a higher
not affected by the presence of distractors [12] corroborating the p prevalence and susceptibility to the develop of | eating
findings. [44-46).

In the present study, boys ingested more food and calories than girls The food ing (total and medium/high-energy-dense) in grams

of the same age group. It is understood that during this developmental
stage significant metabolic changes occur, with a greater increase in

was influenced by higher scores in the domain of Uncontrolled eating.
Endng is nn action influenced by a complex interaction of psychological,

muscle mass in males, contributing to a higher caloric requi for
boys [12,37]. Additionally, there is a cultural aspect that encourages
dietary restraint in girls and promotes greater food intake in boys [38].
Previous studies have also demonstrated that food texture may affect
satiation by influencing the eating rate, bite size, and oral transit time
[39,40]. To investigate potential differences in caloric consumption, we
analyzed the amounts of calories participants consumed from solid foods
during each experimental session (without a distractor, with a smart-
phone, and with a comic book). However, we did not observe any dif-
ferences related to the presence of distractors. These findings align with
the results for total caloric intake, which were influenced solely by sex
and type of school.

Another relevant fact observed was the higher caloric Inmke and

h al, and behavioral factors. We believe that this behavior was
assoclnled with opportunity, particularly for students from public
schools. Furthermore, about 10 % of adolescents repon p of
disordered eating or eating disorders [17]. Disord utlng behaviors
and eating disorders, although distinct from each other, encompass
dysfunctional cog) reactions related to food and weight [48,49].
The results of the present study corroborate a previous study reporting a
higher frequency of excessive eating habits in males [50].

The number of teeth was higher in girls and in children from private
schools and was related to higher meal duration. The presence of dental
caries lesions (and consequently tooth loss) is more frequent in children
with socioeconomic vulnerability, which may influence the number of
teeth and the chewing function of children [51,52]. However, in the

higher score in the Uni lled Eating domain found g

died ple, the variation was very small, and it is known that mixed
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dentition begins after the eruption of the first permanent molar, which
occurs around 6 years of age and ends around 12 years of age [53]. The
students from public schools were slightly younger than those from
private schools. This age difference possibly explains the variation in the
number of teeth present in the oral cavity due to the chronology of
eruption in this age group. We did not find studies in the literature
directly associating the number of teeth with meal duration. However,
previous research in adults and children has reported that tooth loss is
linked to poor diet quality and a reduced intake of most nutrlcms [54,
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In conclusion, the presence of distractors did not significantly affect
the caloric intake of children aged 10 to 12 years. The primary factors
affecting food/caloric ingestion were sex, school type, and masticatory
behavior parameters. Additionally, meals without distractions were
shorter. The reduction in chewing time until swallowing, in other words,
eating too quickly, was associated with a higher intake of calories and a
greater quantity of food, including those with higher energy density.
Furthermore, older adolescents, with higher BMI and those with high
scores for Uncontrolled eating also consumed more during the experi-

55]. By extension, it is reasonable to expect that a g of
teeth would be associated with a wider range of [ood choices, which in
tumn could lead to longer meal durations.

Attending a private school and being female were associated with
shorter meal duration, lower caloric intake, and reduced ¢ ion of

| meals. These findings suggest that both physiological and so-
cioeconomic factors may play a crucial role in shaping children’s eating
habits.

S of Fundi

medium/high-energy-dense and total food. These findings suggest that
meal patterns and eating faster significantly influence food intake. In
particular, faster eating has been linked to overeating, as it may reduce
the time for satiety signals to take effect [56]. Dietary differences be-
tween males and females become evident during puberty, when body
composition changes. Boys typically experience greater increases in lean
mass, while girls accumulate more fat mass, which may explain
sex-based differences in food intake [57]. Females generally adopt
healthier dietary habits, consuming more fruits, vegetables, and
plant-based foods, while males tend to consume more calorie-dense,
fatty foods such as fast food and red meat [55). Additionally, low so-
cloeconomic stnlus. often nssoduted with public school attendance, is

This study was supported and funded by the National Council for
Scientific and Technological Development (CNPq) hitps://www.gov,
br/enpg/pt-br and the Foundation for Research Support of the State of
Minas Gerais (FAPEMIG) http://www.lapemig.br/pt/#,
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