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RESUMO

Justificativa: Diante do aumento precoce das doencas crénicas ndo transmissiveis,
torna-se essencial monitorar fatores de risco a saude na infancia. No entanto, observa-
se uma lacuna de estudos brasileiros que abordem o consumo alimentar e
comportamentos alimentares e sedentarios em criancas em idade escolar, e suas
associa¢cfes com o estilo de vida dos responsaveis. Objetivo: Investigar o consumo
de alimentos ultraprocessados e diversidade alimentar de escolares e seus
responsaveis, explorando possiveis associagbes com 0s comportamentos
alimentares e sedentarios e interagcdes com as refeicoes em familia. Métodos: Estudo
transversal online com pares de responsaveis e criangas entre 6 e 11 anos. A
amostragem foi pela técnica bola de neve, com divulgacao do questionario via internet.
A amostra foi distribuida proporcionalmente nas macrorregides do Brasil e entre
escolas publicas e privadas. Os participantes preencheram um questionario no Google
Forms. Os responsaveis forneceram informagdes sobre caracteristicas
socioecondmicas, consumo alimentar no dia anterior, praticas alimentares habituais,
pratica de atividade fisica, comportamento sedentario e medidas de peso e altura
autorreferidas, tanto do proprio responsavel quanto da crianca. As criancas
preencheram a escala de silhuetas, o Questionario de Consumo Alimentar para
Criancas Escolares Brasileiras (QUACEB) e o Questionario llustrado de
Comportamentos Alimentares e Sedentarios (QUICAS). Foram conduzidas analises
de frequéncia com um intervalo de confianca de 95%. No artigo 1, empregou-se uma
regressao de Poisson com variancia robusta para avaliar a relacdo entre o consumo
alimentar e os comportamentos alimentares e sedentérios das criancas. No artigo 2,
utilizou-se uma regressao de Poisson log-linear para examinar a associagao entre o
escore de consumo de alimentos ultraprocessados pelas criancas e o0s
comportamentos alimentares e sedentarios, a atividade fisica e a escolaridade dos
responsaveis. No artigo 3, foi realizada uma regressao logistica para investigar a
relacdo entre as refeicdes em familia e 0 consumo, os comportamentos alimentares e
0 estado nutricional das criangcas e seus responsaveis. Todas as analises foram
ajustadas para as macrorregides brasileiras, sexo e idade da crianca, além do tipo de
escola ou escolaridade do responsavel. Resultados: Um total de 2021 pares de
responsaveis e criancas participaram do estudo. A média de idade das criancas foi de
8 anos, sendo a maioria do sexo masculino (51,7%), enquanto oS responsaveis
apresentaram uma meédia de 36 anos, com a maioria do sexo feminino (93,3%). No
artigo 1: observou-se que o uso de telas (Razéo de Prevaléncia — RP=2,1, Intervalo
de Confiancga - 1Cgs%1,4-3,2), comer com distracbes (RP=1,6, 1Co5%1,2-2,2), sozinho
(RP=1,7, ICo5%1,0-2,5), em horarios irregulares (RP=1,9, ICos%1,4-2,6) € ndo participar
de atividades envolvendo o preparo de refeicdes (RP=1,5, ICos%1,1-2,1) foram fatores
de risco para o consumo de alimentos ultraprocessados e baixa diversidade alimentar.
Por outro lado, realizar café da manha (RP=0,7, 1C95%0,5-0,9) e as trés refeicbes
principais (RP=0,6, 1C95%0,4-0,7) foram fatores de protecédo contra o consumo de
alimentos ultraprocessados e a favor da diversidade alimentar em criangas. No artigo
2: verificou-se que o consumo de alimentos ultraprocessados pelas criangas estava
associado ao comportamento sedentario dos pais (Razdo de média RM=1,08,
ICo59%1,0-1,6) e ao alto consumo de alimentos ultraprocessados pelos pais (RM=1,54,
ICo5%1,5-1,6). Em contrapartida, criangas cujos pais tinham préaticas alimentares
adequadas apresentaram menor consumo de alimentos ultraprocessados (RM=0,93,
1C95%0,8-0,9). No artigo 3: as refeicbes em familia foram positivamente associadas a
diversidade alimentar dos responséaveis (Odds Ratio — OD=1,66, 1Ces%1,0-2,7) e das



criancas (OR=1,78, 1Cos%1,4-2,3) e, inversamente associada a ma nutricdo dos
responsaveis (OR=0,74, 1C95%0,5-0,9). Além disso, as refeigbes familiares regulares
associaram com a alta diversidade alimentar e menor consumo de alimentos
ultraprocessados (OR=1,45, 1Ces5%1,0-2,1), bem como estado nutricional adequado e
alta diversidade alimentar (OR= 1,41, 1Cg5%1,0-1,9). Concluséo: O alto consumo de
alimentos ultraprocessados e baixa diversidade alimentar estdo relacionados a
comportamentos alimentares ndo saudaveis e sedentérios, tanto das criangas quanto
de seus responsaveis. As refeicdes em familias favorecem a diversidade alimentar de
ambos e ao estado nutricional adequado dos responsaveis. Portanto, estratégias que
envolvam a familia sdo essenciais para promover a saude das criangcas e mitigar o
risco de doencas cronicas futuras.

Palavras-chave: Estudos Populacionais em Salde Pdublica; Levantamento
Epidemioldgico; Saude Infantil; Parentalidade; Correlatos de Saude.



ABSTRACT

Background: Faced with the early rise of chronic non-communicable diseases,
monitoring health risk factors in childhood has become essential. However, there is a
gap in Brazilian studies addressing food consumption and eating behaviors, as well as
sedentary behaviors in school-age children, and their associations with parental data.
Objective: To investigate the consumption of ultra-processed foods and dietary
diversity among schoolchildren and their parents, exploring potential associations with
eating and sedentary behaviors and interactions with family meals. Methods: An
online cross-sectional study was conducted with dyads of parents and children
between 6 and 11 years old. Sampling was done using the snowball technique, with
the questionnaire being distributed online. The sample was distributed proportionally
across Brazil's macro-regions and between public and private schools. Participants
filled out a questionnaire on Google Forms. Parents or guardians provided information
about socio-economic characteristics, food consumption on the previous day, usual
eating practices, physical activity, sedentary behavior, and self-reported weight and
height measures for both the parent and the child. Children filled in the silhouette scale,
the lllustrated Questionnaire on Food Consumption for Brazilian Schoolchildren
(QUACEB), and the lllustrated Questionnaire on Eating and Sedentary Behaviors
(QUICAS). Frequency analyses were conducted with a 95% confidence interval. In
article 1, Poisson regression with robust variance was employed to assess the
relationship between food consumption and eating behaviors as well as sedentary
behaviors in children. In article 2, a log-linear Poisson regression was used to examine
the association between the score of ultra-processed food consumption by children
and eating behaviors, as well as sedentary behaviors, physical activity, and parents’
education. In article 3, logistic regression was conducted to investigate the relationship
between family meals and consumption, eating behaviors, and nutritional status of
children and their parents. All analyses were adjusted for Brazilian macro-regions, the
child's gender and age, type of school, or parent’s education. Results: A total of 2021
parent-child dyads participated in the study. The average age of the children was 8
years, with the majority being male (51.7%), while the parents had an average age of
36 years, with the majority being female (93.3%). In article 1, screen use (Prevalence
Ratio — PR = 2.1, Confidence Interval — CI95% 1.4-3.2), eating while distracted (PR =
1.6, CI95% 1.2-2.2), eating alone (PR = 1.7, CI95% 1.0-2.5), irregular meal times (PR
= 1.9, CI95% 1.4-2.6), and not participating in activities involving meal preparation (PR
= 1.5, CI95% 1.1-2.1) were risk factors for high ultra-processed food consumption and
low dietary diversity. On the other hand, having breakfast (PR = 0.7, CI95% 0.5-0.9)
and the three main meals (PR = 0.6, CI95% 0.4-0.7) were protective factors against
high ultra-processed food consumption and favored dietary diversity in children. In
article 2, children's consumption of ultra-processed foods was associated with parents'
sedentary behavior (Mean Ratio — MR = 1.08, CI95% 1.0-1.6) and high consumption
of ultra-processed foods by parents (MR = 1.54, CI95% 1.5-1.6). Conversely, children
whose parents had adequate eating practices showed lower consumption of ultra-
processed foods (MR = 0.93, CI95% 0.8-0.9). In article 3, family meals were positively
associated with dietary diversity of parents (Odds Ratio — OR = 1.66, CI95% 1.0-2.7)
and children (OR = 1.78, CI95% 1.4-2.3) and inversely associated with parents'
malnutrition (OR = 0.74, CI95% 0.5-0.9). Furthermore, regular family meals were
associated with high dietary diversity and lower consumption of ultra-processed foods
(OR = 1.45, CI95% 1.0-2.1), as well as adequate nutritional status and high dietary
diversity (OR = 1.41, CI95% 1.0-1.9). Conclusion: High consumption of ultra-



processed foods and low dietary diversity are related to unhealthy eating and
sedentary behaviors in both children and their parents. Family meals promote dietary
diversity in both and adequate nutritional status for parents. Therefore, strategies
involving the family are essential to promote children's health and mitigate the risk of
future chronic diseases.

Keywords: Population Studies in Public Health; Health Surveys; Child Health;
Parenting; Risk Factors.
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APRESENTACAO

Com grande satisfacédo, apresento a minha tese. Inicialmente, compartilho um
breve relato sobre minha trajetéria académica e, em seguida, apresentarei a estrutura
deste trabalho, destacando seus principais elementos.

Nasci no interior de Goias e mudei-me para a capital em 2010 para cursar
Nutricdo na Universidade Federal de Goias (UFG). Durante a graduacéo, participei de
varios projetos de extensdo e pesquisa que despertaram meu interesse pela saude
publica e pela pesquisa. Apos a graduacao, ingressei no mestrado em Nutricdo e
Saude na UFG, em 2016, onde me envolvi em uma pesquisa sobre educacao
alimentar e nutricional em escolas atendidas pelo Programa Nacional de Alimentacéo
Escolar (PNAE). Posteriormente, trabalhei no Centro Colaborador em Alimentagéo e
Nutricdo do Escolar da UFG (CECANE/UFG), em 2017/2018, onde monitorei e
assessorei municipios e estado de Goias sobre o PNAE, adquirindo experiéncia na
gestao de politicas publicas. Atuei como professora substituta na area de nutricdo em
saude publica na UFG em 2018 a 2020 e iniciei meu doutorado no Programa de Pos-
Graduacdo em NutricAio Humana na Universidade de Brasilia (UnB), em 2019.
Durante o doutorado, realizei um intercambio de trés meses em 2023 na Escola de
Saude Publica da Universidade de Nevada, nos Estados Unidos. Nessa jornada,
aprimorei meus conhecimentos em estatistica e meétodo cientifico, adquirindo
experiéncia na conducao de pesquisas.

A motivacao desta tese parte do interesse em explorar um publico normalmente
excluido de pesquisas com abrangéncia nacional: criancas que nao se enquadram na
faixa etaria da primeira infancia. Além disso, me interessou a possibilidade de avaliar
dados simultaneamente da crianca e de seus responsaveis, ampliando o
entendimento sobre as dindmicas familiares e a saude infantil.

Esta tese esta organizada em oito capitulos: 1. introducdo; 2. hipéteses; 3.
referencial tedrico; 4. objetivos; 5. métodos; 6. resultados e discussao; 7. conclusdes;
e 8. consideracdes finais.

A introducdo, hipotese e referencial tedrico visam contextualizar o cenario e a
tematica para sustentar o objetivo proposto. Especificamente no capitulo 1,
introdutdrio, sdo apresentados o tema, dados epidemioldgicos, conceitos tedricos e a
lacuna na literatura, justificando a realizacéo do estudo. A introducéo é finalizada com

as perguntas de pesquisa a serem respondidas nesta tese. Posteriormente, apresento
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a tese a ser defendida neste trabalho no capitulo 2. O referencial tedrico, capitulo 3, é
subdividido em quatro se¢des, cada uma abordando uma variavel da hipétese. Sendo
assim, a primeira se¢ao introduz o consumo alimentar, com énfase nos alimentos
ultraprocessados e na diversidade alimentar, abordando seus conceitos, implicagbes
na saude, contribuicdo energética na dieta e prevaléncia de consumo. Nas proximas
secoes do referencial tedrico sdo apresentados 0s conceitos, exemplos e estudos da
literatura sobre os comportamentos alimentares, os comportamentos sedentérios e a
pratica de atividade fisica entre criancas e a influéncia do estilo de vida dos pais nos
habitos de seus(suas) filhos(as).

Depois, apresento no quarto capitulo o objetivo geral e os objetivos especificos.
O quinto capitulo detalha a metodologia cientifica adotada para atingir ao obijetivo,
descrevendo todas as etapas realizadas desde o delineamento do estudo até as
andlises estatisticas e as questdes éticas.

No sexto capitulo, os resultados e discussdes sédo apresentados em formato de
artigos cientificos, que € uma opcao facultada pelas normas do regulamento do
Programa de Poés-Graduagcdo em Nutricio Humana da Universidade de Brasilia.
Foram elaborados trés artigos de resultados no contexto desta tese. O primeiro artigo,
intitulado “Consumption of Ultra-Processed Foods and Low Dietary Diversity are
Associated with Sedentary and Unhealthy Eating Behaviors: a Nationwide Study with
Brazilian Schoolchildren”, responde aos objetivos especificos um e dois. O segundo
artigo, denominado “The Effect of Parents’ Lifestyle on Schoolchildren’s Consumption
of Ultra-Processed Food”, responde aos objetivos especificos trés e quatro. O terceiro
artigo “Regular Family Meals Associated with Nutritional Status, Food Consumption,
and Sedentary and Eating Behaviors of Schoolchildren and their Caregivers” aborda o
guinto e sexto objetivos especificos.

Por fim, os ultimos dois capitulos encerram essa trajetéria. Nas conclusées,
capitulo 7, sdo apresentados os principais resultados encontrados, confirmando as
hipoteses. As consideracdes finais, capitulo 8, abordam as fortalezas e as limitacdes
do estudo, elencam a contribuicdo do estudo para a area da Nutricdo em Saude
Publica, tanto para a prética clinica quanto para as politicas publicas e propdem-se
recomendagdes.

Nos materiais suplementares, adicionados na secéo de Apéndices e Anexos,
destacam-se dois artigos cientificos autorais sobre o desenvolvimento e validacao dos

instrumentos (QUACEB e QUICAS) utilizados nesta pesquisa.
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1 INTRODUCAO

As doencas crbnicas ndo transmissiveis representam desafios econdmicos
globais, sendo responsaveis por 71% ou 41 milhdes das mortes em todo o mundo e
por 85% da mortalidade prematura em paises de baixa e média renda (UNICEF, 2019).
Em 2017, mais de 2,1 bilhdes de criancas foram afetadas por essas doencas, que
incluem doencas cardiovasculares, cancer, distarbios respiratérios cronicos, diabetes,
distarbios de salude mental, lesbes e violéncia; com mais de dois tercos dos fatores
de risco surgindo durante a infancia e adolescéncia (Guariguata; Jeyaseelan, 2019). Apesar
de a infancia ser uma oportunidade para deteccdo e prevencédo de comportamentos
associados ao risco dessas doencas, geralmente as criangcas que ndo estdo na
primeira infAncia ndo sdo contempladas no escopo da vigilancia alimentar e
nutricional.

Os principais fatores de risco comportamentais modificaveis para doencas
cronicas ndo transmissiveis sdo a alimentacdo ndo saudavel e a inatividade fisica
(Budreviciute et al., 2020). Um relatério da Organizacdo das Nacbes Unidas para
Alimentacdo e Agricultura (FAO), elaborado por pesquisadores, destaca que o
consumo de alimentos ultraprocessados (AUP) esté associado a diversas condi¢des,
incluindo obesidade, hipertensao arterial, dislipidemia, sindrome metabdlica, doencas
cardiovasculares e cerebrovasculares, cancer, depressdao, asma, distarbios
gastrointestinais, riscos metabdlicos, diabetes tipo 2, sindrome do intestino irritavel,
fragilidade e mortalidade (Elizabeth et al., 2020; Monteiro et al., 2019). No Brasil, 29,4% das
criancas de 5 a 9 anos acompanhadas na Atencdo Primaria a Saude apresentaram
excesso de peso em 2023, com 85% consumindo AUP, enquanto 66% consumiram
verduras e legumes (Brasil, 2023a). Apesar de muitos estudos realizados em adultos,
adolescentes e populacdes de outros paises, como Franca, Canada, Estados Unidos,
Chile, Inglaterra e Bélgica (Adams; White, 2015; Hall et al., 2019; Juul et al., 2018; Lavigne-
Robichaud et al., 2018; Mendonga et al., 2016, 2017; Monteiro et al., 2019; Monteiro et al., 20173;
Nardocci et al., 2019; Nasreddine et al., 2018; Schnabel et al., 2018; Srour et al., 2020; Steele et al.,
2019; Vandevijvere et al., 2019), no Brasil, a maioria das pesquisas sobre criancas se
concentra na primeira infancia, que compreende o periodo até os seis anos de idade
(Bielemann et al., 2018; Borba; Lopes; Vasconcellos, 2020; Giesta et al., 2019; Karnopp et al., 2017;
Longo-Silva et al., 2017; Relvas; Buccini; Venancio, 2019). Embora as criancas de 5 a 9 anos
representem 6,6% da populacdo brasileira (IBGE, 2020), ha uma escassez de estudos

gue contemplem aspectos de saude e nutricdo nessa faixa etaria.
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Além do consumo alimentar, diversos comportamentos podem estar
associados a fatores de risco a saude e a formacao de habitos (Klotz-Silva; Prado; Seixas,
2016), como 0s comportamentos alimentares e sedentarios das criangas, sua pratica
de atividade fisica, bem como os comportamentos dos pais, maes ou responsaveis.
Os comportamentos alimentares refletem a maneira como a alimentacéo € realizada,
ou seja, as aclOes relacionadas ao ato de se alimentar (Alvarenga et al., 2019). Em
criancas, 0os comportamentos alimentares nao-saudaveis mais comuns incluem a
omissao do café da manhd, a alimentacao fora de casa, a realizacdo de refeicdes
sozinhas e em frente a TV (Bawaked et al., 2018; Freitas et al., 2019; Garcia et al., 2019). Dados
do Sistema de Vigilancia Alimentar e Nutricional (SISVAN) indicam que, em 2023, 61%
das criancas brasileiras entre 5 e 9 anos tinham o habito de realizar as refeices
assistindo a televiséo, e 86% realizavam no minimo as trés refei¢cdes principais do dia
(Brasil, 2023a).

J4 os comportamentos sedentdrios abrangem atividades de pequeno
movimento ao longo do dia, sendo os mais frequentes em criancas a inatividade fisica
e o0 uso de dispositivos eletrénicos, como assistir televisao, jogar jogos em computador
ou videogame e utilizar comunicagdo eletrbnica de midia (Angoorani et al., 2018;
Azabdaftari et al., 2020; Bawaked et al., 2018; Garcia et al., 2019; Guerra; de Farias Junior; Florindo,
2016; Hartson et al., 2018; Mazzucca et al., 2018; Pearson et al., 2018; Quan; Pope; Gao, 2018). O
aumento do comportamento sedentario em criancas esta associado ao aumento da
adiposidade, a diminuicdo da saude cardiometabdlica, a menor aptiddo e a reducéo
da duragéo do sono (WHO, 2020).

Além disso, os comportamentos dos pais podem influenciar os habitos
alimentares, a atividade fisica e outros comportamentos de seus filhos (Ek et al., 2016;
Freitas et al., 2019; McKee et al., 2016; Pereira; Lang, 2014). Pais com alta exposicao a televisdo
e alta disponibilidade de lanches energéticos em casa tém maior probabilidade de
seus filhos apresentarem baixo consumo de verduras e frutas, alto tempo de tela e
aumento no consumo de alimentos energéticos (Pearson et al., 2018). O consumo de
refrigerantes, balas ou doces e salgadinhos pelos pais foi associado ao excesso de
peso em criangas (Melo, Karen Muniz et al., 2017). Por outro lado, uma maior frequéncia
das refeicOes familiares protege as criangcas contra uma alimentacdo nutritivamente
mais pobre, obesidade, comportamentos de risco, pior saude mental e piores

rendimentos escolares (Snuggs; Harvey, 2023).



18

No Brasil, a maioria dos estudos que analisaram o consumo alimentar,
comportamentos alimentares e sedentarios e atividade fisica de criancas em idade
escolar, abordaram esses aspectos de forma isolada e/ou sao predominantemente
restritos aos grandes centros urbanos em determinadas regides. Criangas de
Uberaba, Minas Gerais, por exemplo, foram identificadas com baixo consumo de
frutas e verduras, niveis reduzidos de atividade fisica e prolongado tempo a
comportamentos sedentarios (Gordia et al., 2020). Em Coimbra, Minas Gerais, 26% das
criancas apresentaram excesso de peso, sendo que os meninos foram considerados
mais ativos, e a maioria foi classificada com uma alimentacéo parcialmente adequada
(Almeida; Navarro, 2017). Em S&o Leopoldo, Rio Grande do Sul, observou-se que o habito
de realizar desjejum e a baixa frequéncia de refei¢cdes diante de telas aumentaram a
probabilidade de adesédo ao padrao alimentar de “frutas, verduras e peixe”, enquanto
0 baixo nivel de atividade fisica associou-se aos padrbes alimentares "doces e
salgadinhos" (Bratkowski et al., 2020).

Assim, esses estudos sobre o0 consumo alimentar e atividades
fisicas/sedentarias de escolares, com idades entre 6 e 11 anos, revelaram
preocupantes comportamentos de risco para doencas cronicas de forma precoce.
Embora o SISVAN forneca informacfes de alimentagcdo e estado nutricional de
criancas brasileiras ente 5 e 9 anos, esses dados estdo restritos aquelas que
frequentam a atencdo primaria a saude e, no caso do registro sobre consumo
alimentar, ainda ha baixa cobertura no pais.

Ademais, pesquisas online voltadas para criancas em idade escolar sao
escassas no Brasil, apesar de 84,7% da populagao brasileira utilizar a Internet, sendo
gue a maioria (98,8%) por meio de telefones méveis (IBGE, 2022). Estudos online estao
se tornando cada vez mais comuns e tém algumas vantagens sobre os estudos
presenciais, por exemplo recrutamento mais facil de amostras maiores e mais
diversas. Pesquisas utilizando questionarios de frequéncia alimentar baseadas na
Web reduziram custos e tempo de aplicacdo, tornando-se uma ferramenta viavel para
0 monitoramento do consumo alimentar em nivel populacional (Kupek; Liberali; Assis,
2022).

Com base nesse contexto, a proposta deste estudo € inovadora em relagdo ao
seu publico-alvo e a possibilidade de avaliar simultaneamente dados da crianca e de
seu responsavel. O estudo visa responder as seguintes perguntas: existem

associacgdes entre o consumo alimentar, com foco em AUP e diversidade alimentar, e
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0s comportamentos alimentares e sedentarios em criangcas em idade escolar (artigo
1)? O consumo de AUP dessas criancas esta relacionado com a alimentacao
(consumo e praticas), comportamentos sedentéarios, atividade fisica e condi¢des
socioecon6micas de seus responsaveis (artigo 2)? O habito de realizar refeicbes em
familia esta relacionado ao estado nutricional, consumo alimentar e comportamentos

alimentares e sedentarios das criancas e de seus responsaveis (artigo 3)?
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2 HIPOTESES

Pressupfe-se que o consumo de AUP e a baixa diversidade alimentar entre
criancas em idade escolar estejam associados com comportamentos sedentarios e
alimentares ndo-saudaveis. Da mesma forma, espera-se encontrar uma associa¢cao
do consumo de ultraprocessados das criancas com o estilo de vida dos seus
responsaveis, como comportamento sedentéario, inatividade fisica e consumo e
praticas alimentares ndo saudaveis. Adicionalmente, supfe-se que a frequéncia de
realizar refeicbes em familia possa influenciar positivamente o estado nutricional
adequado, a maior diversidade alimentar e a reducdo do consumo de alimentos

ultraprocessados tanto nas criangas quanto em seus responsaveis.
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3 REFERENCIAL TEORICO

3.1 CONSUMO ALIMENTAR E SEUS REFLEXOS NA SAUDE

A alimentacdo inadequada representa um fator de risco modificavel para
doencas crénicas. Em 2017, 11 milh6es de mortes e 255 milhdes de casos de doencas
cronicas foram atribuidos a uma dieta ndo saudavel (Afshin et al., 2019). E notavel uma
crescente importancia do processamento de alimentos como principal fator de risco
para as pandemias de doencas relacionadas a nutricdo (Monteiro et al., 2016).

Historicamente, na primeira metade do século XX, o consumo alimentar era
predominantemente proveniente de refeicbes compostas por alimentos frescos e
ingredientes culinarios. No entanto, na segunda metade do século, os produtos
industrializados passaram a desempenhar um papel cada vez mais proeminente no
abastecimento alimentar e nos padrfes alimentares de paises de alta renda. A partir
da década de 1980, esse fendbmeno resultou no desenvolvimento de um sistema
alimentar industrializado e padronizado em escala global (Monteiro et al., 2016)

Globalmente, o objetivo do processamento de alimentos mudou, impulsionando
0 surgimento de um sistema alimentar nocivo associado a ma nutricdo (Monteiro et al.,
2016). Nesse contexto, em 2010, surgiu a classificacdo NOVA, um sistema para
categorizar produtos alimenticios com base na extensao e proposito dos processos
industriais. O sistema NOVA agrupa os alimentos em quatro grupos: alimentos in
natura ou minimamente processados (INMP) (G1), ingredientes culinarios (G2),
alimentos processados (G3) e alimentos ultraprocessados (AUP) (G4) (Monteiro et al.,
2019; Monteiro et al., 2016).

Os alimentos in natura (G1) sdo obtidos de plantas ou animais e ndo passam
por nenhuma modificacdo apos serem retirados da natureza. J4 os alimentos
minimamente processados (G1) sdo constituidos por alimentos in natura que
passaram por procedimentos como limpeza, remocdo de alguma parte,
fracionamento, moagem, secagem, fermentacdo, pasteurizacdo, refrigeracdo e
congelados. Dentre esses alimentos, incluem-se cereais, leguminosas, raizes,
tubérculos, frutas, hortalicas, farinhas, carnes, leite, ovos e &agua (Brasil, 2014). O
consumo desses alimentos naturais ou béasicos reflete 0 acesso a uma variedade

nutricional, servindo como indicador da adequacé&o nutricional da dieta dos individuos,
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mensurada qualitativamente pela diversidade alimentar (FAO, 2010). A diversidade
alimentar € essencial para a saude, proporcionando a ingestdo de micronutrientes,
funcdes relacionadas a densidade energética, controle glicémico, estresse oxidativo e
imunoestimulacao (Johns; Eyzaguirre, 2006).

Os ingredientes culinarios (G2), como 6leo, gordura, sal e acucar, derivam de
alimentos in natura ou da natureza e sao obtidos por meio de técnicas como
prensagem, moagem, trituracéo, pulverizacao e refinamento. Esses ingredientes sao
utilizados na preparacéo dos alimentos (Brasil, 2014).

Os alimentos processados (G3), produzidos pela industria, incorporam
ingredientes culinarios aos alimentos in natura, visando conferir durabilidade e
melhorar o sabor. Exemplos incluem conservas em salmoura, extratos ou
concentrados de frutas, doces em compota, carne enlatada, paes e queijos artesanais.
O consumo desses alimentos tem o propdsito de complementar refeicées preparadas
a partir de alimentos minimamente processados (Brasil, 2014).

Alimentos e bebidas ultraprocessados (G4) sao formulagbes prontas para
consumo, submetidas a diversos processos, como extrusdo, moldagem,
hidrogenacéo, hidrolisacéo, fritura ou cozimento, e contém adigbes de formulacdes
industriais, como conservantes, estabilizadores, antioxidantes, amidos modificados,
gordura hidrogenadas, corantes, aromatizantes e real¢cadores de sabor. Esse tipo de
alimento abrange biscoitos, sorvetes, balas, guloseimas, cerais agucarados,
salgadinhos de pacote, refrigerantes, refrescos, produtos prontos congelados,
embutidos, entre outros (Brasil, 2014; Monteiro et al., 2019; Monteiro et al., 2016).

O processamento de alimentos permitiu o desenvolvimento de produtos
alimentares convenientes (duravel, pronto para ser consumido em qualquer lugar, a
gualquer hora) e atraentes (altamente palatavel). No entanto, com o objetivo de criar
marca, aumentar o prazo de validade e aumentar lucros (baixo custo de ingredientes),
a industria criou AUP nutricionalmente desequilibrados e com alta densidade
energeética, visando substituir refeicdes ou grupos alimentares (Monteiro et al., 2017b).

O consumo de AUP foi diretamente associado ao alto consumo de acucares
livres e total, gorduras saturadas e trans e com baixo consumo de proteinas, fibras
alimentares e da maioria das vitaminas e minerais, principalmente vitaminas A, C, D
e E, zinco, potassio, fosforo, magnésio e calcio (Bielemann et al., 2015a; Louzada et al.,

2015a, 2015d, 2017; Steele et al., 2017). A ingestdo aumentada de AUP reduz
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nutricionalmente a qualidade geral das dietas, tornando o individuo mais propenso ao
desenvolvimento de doencgas crbnicas (Elizabeth et al., 2020).

Estudos mostraram que a disponibilidade e/ou o consumo de alimentos
ultraprocessados foram associados ao maior risco de sobrepeso e obesidade em
adultos, adolescentes e criangas (Adams; White, 2015; Costa et al., 2019a; Hall et al., 2019; Juul
et al., 2018; Louzada et al., 2015b; Melo et al., 2017; Mendonca et al., 2016; Monteiro et al., 20173;
Monteles et al., 2019; Nardocci et al., 2019). Além disso, também se relaciona ao
desenvolvimento em adultos de hipertensdo arterial (Mendonga et al., 2017), diabetes
(Srour et al., 2020), sindrome metabdlica (Lavigne-Robichaud et al., 2018; Nasreddine et al., 2018;
Steele et al., 2019), cancer em geral e cancer de mama (Fiolet et al., 2018), sindrome do
intestino irritavel (Schnabel et al., 2018), dislipidemia, doencas cardiovasculares em geral,
como doencas cardiacas corondarias e doenca cerebrovascular, distarbios
gastrointestinais, asma, depressao e condicdes de fragilidade (Elizabeth et al., 2020;
Monteiro et al., 2019). Entre criancas e adolescentes, incluem-se riscos
cardiometabdlicos, asma (Elizabeth et al., 2020; Monteiro et al., 2019) e dislipidemias (Rauber
etal., 2015).

Além de doencas, o alto consumo de AUP (maior do que quatro porcdes diarias)
foi associado a um risco aumentado de 62% para todas as causas de mortalidade
(Rico-Campa et al., 2019; Schnabel et al., 2019). Uma pesquisa no Reino Unido mostrou que
reduzir o consumo de processados e ultraprocessados pode resultar em uma
diminuicdo de 10% a 13% nas mortes por doencas cardiovasculares (DCV) até 2030
(Moreira et al., 2015). No Brasil, esperam-se 390.400 mortes por DCV até 2030, mas se
houver uma reducdo de 75% de AUP e de 50% em ingredientes culinarios
processados, a mortalidade por DCV pode ser reduzida em 29% e o Acidente Vascular
Cerebral em 32% (Moreira et al., 2017).

Globalmente, observa-se uma variagdo de colaboracdo energética de
ultraprocessados entre 18,4% e 51,2% na dieta de criancas, adolescentes e adultos

brasileiros e de 28,6% a 65,4% em outros paises (Tabela 1).
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Tabela 1. Principais alimentos contribuintes para a energia total diaria dos individuos em

diferentes paises.

Autor e ano Pais Amostra Publico Percentual de Principais
energia contribuintes
proveniente de
ultraprocessados
Y(Bielemann et Brasil 4.202 Entre 21,9 e 51,2% Doces (14,9%),
al., 2015b) (Pelotas- 23,7 anos paes  (14,1%),
RS) lanches e frituras
(10,6%), biscoitos
(5,4%) e
refrigerantes
(3,1%)
’(Louzada et Brasil 30.243 Maiores de 29,6% Paes
al., 2015a) 10 anos industrializados
(9,2%), pizzas,
hambirgueres e
sanduiches
(4,7%) e bolos e
biscoitos (3,0%)
3(Julia et al., Franca 74.470 Adultos 35,9% Produtos de
2017) confeitaria
(28,7%), biscoitos
e bolos (13,2%)
4(Moubarac, Canada 19.797 Criangas 48,3% Hambdrgueres
2017) maiores de 2 pré-preparados,
anos, pizzas,
adolescentes, sanduiches e
adultos e pratos
idosos congelados
(8,7%), seguidos
de paes
embalados
(8,4%) e produtos
a base de leite
adocados e
bebidas
adocadas de
frutas (3,6%)
5(Steele et al., EUA 9.317 Criancas 57,5% Péaes (9,5%),
2017) acima de 1 refrigerantes e
ano, bebidas de frutas
adolescentes, (6,9%) e bolos,
adultos e biscoitos e tortas
idosos (5,5%)
5(Cediel et al., Chile 4.920 Criancas 28,6% Refrigerante
2017) maiores de 2 (4,5%); bolo,
anos, biscoito e torta
adolescentes, (4,3%); molhos
adultos e (2,9%); carnes
idosos reconstituidas

(2,7%); bebidas a

base de leite
(2,6%); agua
acucarada,
bebida de fruta
(2,5%);
salgadinhos

(2,1%)
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7(Simdes et al., Brasil 14.378 Entre 35 e 74 22, 7% Péo (3,8%),

2018) anos guloseimas
(3,1%), bolos e
biscoitos (2,7%),
pizzas e lanches
(2,4%),
refrigerantes e
sucos artificiais
(2,3%) e salsicha

(2,0%)

8(IBGE, 2019) Brasil 207.103.790 Populacdo 18,4% Frios e embutidos

em geral (2,5%), biscoitos

doces (2,1%) e
biscoitos
salgados (1,8%)

9(Vandevijvere Bélgica 3146 De 3 a 64 33,3% de3a9 Carne

etal., 2019) anos anos, 29,2% de 10 processada

al7anose29,6% (14,3%), bolos,
de 18 a64 anos tortas e doces
(8,9%), biscoitos
doces (7,7%) e

refrigerantes

(6,7%)

10(Araya et al., Chile 960 De 4 a 6 anos 49% Bebidas & base

2021) de leite (18%),
bolos, biscoitos e
tortas (7%),
lanches  doces
(3%), néctar
(4%),

sobremesas (3%)
e cereais matinais
(2%)
Legenda: Estudo de Coorte de Nascimentos de Pelotas de 1982 2004-2005; 2Dados da POF 2008-2009; 3Estudo
de Coorte NutriNet-Santé 2014; “Pesquisa de Saude da Comunidade Canadense 2015; 5Pesquisa Nacional sobre
Exame de Salde e Nutricdo 2009-2010; ®Pesquisa Alimentar Nacional (ENCA) 2010; Estudo Longitudinal de
Saulde do Adulto (ELSA-Brasil) 2008-2010; 8Pesquisa de Orgamentos Familiares (POF) 2017-2018; °Inquérito
Nacional de Consumo Alimentar 2014-2015; 19Estudo Transversal.

Particularmente no Brasil, efetuando-se uma comparacéo dos resultados das
Ultimas trés Pesquisas de Orcamentos Familiares - POFs (2002-2003, 2008-2009 e
2017-2018), nota-se um declinio da participacéo relativa de energia a alimentos dos
grupos INMP (respectivamente 53,3%, 50,4% e 49,5%) e ingredientes culinarios
processados (25,8%, 24,2% e 22,3%), bem como aumento no percentual relativo a
alimentos processados (8,3%, 9,4% e 9,8%) e AUP (12,6%, 16% e 18,4%) no total de
calorias determinado pela aquisicdo alimentar domiciliar. Destaca-se que bebidas
adocadas ndo carbonatadas; massas de pizza, de lasanha ou de pastel; paes;
sorvetes; e refeicdes prontas aumentaram intensamente sua participacéo alcancando
em 2017-2018 (respectivamente 0,5%, 0,5%, 1,3%, 0,4% e 0,7%) valores mais do que
duas vezes superiores aos observados em 2002-2003 (0,2%, 0,2%, 0,6%, 0,2% e

0,2%). Ao mesmo tempo, alguns alimentos INMP tiveram variacdes em sua
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participacdo no total de calorias determinado pela aquisicdo alimentar domiciliar,
sendo que em 2002-2003 ovos representava 0,3%, verduras e legumes 0,7%, raizes
e tubérculos 1,1%, carne bovina 2,9% e frutas 1,8%; e em 2017-2018 apresentavam
respectivamente 0,9%, 0,9%, 1,2%, 3,4% e 2,8% (IBGE, 2019). E importante destacar
que, apesar de algumas categorias terem aumentado, outras permaneceram
praticamente nos mesmos patamares, refletindo um consumo geral muito reduzido
desse grupo de alimentos.

N&o obstante, é possivel observar que os alimentos in natura ou minimamente
processados foram o0s responsaveis por aproximadamente metade das calorias
ingeridos pelos brasileiros segundo a POF 2017-2018 (IBGE, 2019). Esse resultado
indica a predominancia de padrbes de consumo alimentar baseados em alimentos
frescos e em preparacgdes culinarias.

Considerando que criancas em idade escolar ndo estdo contempladas na
avaliacdo de consumo alimentar de inquéritos nacionais como a POF, observa-se, a
partir de estudos com amostras de criangas brasileiras das regides Sul e Sudeste, que
a variacdo da participacdo caldrica proveniente de AUP foi entre 16% e 47,8%,
enguanto dos alimentos INMP foi de 40,8% a 53% (Tabela 2).

Tabela 2. Contribuicao cal6rica do consumo alimentar na ingestéo energética total diaria entre
criancas brasileiras de 6 a 11 anos.

Autor e ano Local Tipo de Data Amostra Faixa Percentual de
estudo da etaria energia
coleta (anos) proveniente
AUP INMP
(Costa et al., S&o Leopoldo Ensaio 2001- 307 8 47,8% Nao
2019b) (RS) clinico 2002 avaliado
randomizado
(Karnopp etal., Pelotas (RS) Transversal 2008 770 2-6 37% 44%
2017)
(Bielemann et Pelotas (RS) Coorte 2010- 3.427 6 40,3% Nao
al., 2018) 2011 avaliado
(Sparrenberger Porto Alegre Transversal 2012- 204 2-10 47% 47%
etal., 2015) (RS) 2013
(Ferreira et al., Uberlandia Transversal 2013 206 10-12 31% 52%
2019) (MG)
(Bento et al., Belo Transversal  2013-  1.357 9-10 16% 53%
2018) Horizonte 2015
(MG)
(Santos; Vitéria (ES) Transversal 2018- 45 2-10 33,1% 40,8%
Almeida; 2019
Paixdo, 2021)

Legenda: AUP: Alimento ultraprocessado; INMP: In natura e minimamente processado
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No que diz respeito a frequéncia do consumo desses alimentos, na Vigilancia
de fatores de risco e protecdo para doencas cronicas por inquérito telefénico
(VIGITEL) adotou-se como indicador de fator de risco para o desenvolvimento de
doencgas cronicas a ingestdo de cinco ou mais grupos de AUP, e fator protetor o
consumo de cinco ou mais grupos de alimentos INMP no dia anterior a entrevista. No
ano de 2023, a frequéncia de consumo de cinco ou mais AUP em adultos foi de 17,7%,
destacando-se uma prevaléncia mais elevada de 21,1% no estrato intermediario de
escolaridade, compreendendo de 9 a 11 anos de estudos (Brasil, 2023b).

Em adolescentes, a Pesquisa Nacional de Saude do Escolar (PeNSE),
realizada em 2019, mostrou que no dia anterior 97,3% dos estudantes brasileiros do
9° ano do ensino fundamental consumiram, ao menos, um AUP e apenas 2,7% deles
nao consumiram nenhum desses alimentos. Considerando o consumo habitual,
caracterizado por igual ou superior a cinco dias nos sete dias anteriores a pesquisa,
os resultados indicaram um padrdo recorrente de consumo de marcadores de
alimentacao saudavel (feijao, legumes e verdura e frutas) e ndo saudavel (guloseimas
e refrigerantes) pelos adolescentes de 13 a 17 anos. Ao comparar com a PeNSE 2015,
observam-se reducdes nas propor¢cdes de escolares com consumo habitual de frutas
frescas e refrigerantes (IBGE, 2021).

Estudos brasileiros que avaliaram o consumo alimentar de criangas da primeira
infancia, por meio do recordatério de 24 horas com a méae e/ou responsavel,
apontaram uma prevaléncia de consumo de AUP variando entre 49 e 79% (Tabela 3).
Percebe-se que a maioria dos estudos foca em criangcas menores de cinco anos, dada
a uma prevaléncia de consumo de AUP cada vez mais precoce.

Tabela 3. Prevaléncia do consumo de ultraprocessados entre criancas brasileiras.

Autor e ano Local Datada Amostra Faixa Prevaléncia de
coleta etéria ingestdo de
(meses) ultraprocessados

(Giesta et al., 2019) Hospital de Porto 2012- 300 4-24 79,0%
Alegre (RS) 2013

(Longo-Silva et al., Creches de Macei6 2014 359 17 -63 75,0%

2017) (AL)

(Relvas; Buccini; UBS Embu das 2015 198 6-12 43,1%

Venancio, 2019) Artes (SP)

(Lopes et al., 2020) Domicilios de 2015 545 <24 74,3%
Montes Claros
(MG)

(Freitas et al.,, 2019) Escolas de S&o Né&o 927 2 a 8 anos 49,03%
Paulo e Campinas relatado
(SP)

Legenda: UBS- Unidade Bésica de Saude.
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Apesar de o SISVAN apresentar um questionario de consumo alimentar, os
dados relativos a esse consumo séo limitados pela baixa cobertura, restrita a atencéo
primaria a saude. Em relacdo aos dados disponiveis, em 2023, criangas entre 5 e 9
anos apresentaram um consumo, relativo ao dia anterior, de 85% de AUP, 83% de
feijdo, 77% de frutas e 66% de verduras e legumes (Brasil, 2023a).

Nos ultimos cinco anos, observa-se um elevado consumo de AUP em criancas
e adolescentes brasileiras (Tabela 3). Destaca-se que o recordatério de 24h foi o
instrumento mais utilizado para avaliacdo do consumo alimentar e grande parte dos
estudos aplicaram o instrumento aos responsaveis pelas criancas (Tabela 4).

Visto que a alimentacé&o é preditora da saude de criancas, torna-se necessaria
uma vigilancia e monitoramento do consumo alimentar, principalmente do consumo
de ultraprocessados e naturais ou basicos nessa fase da vida. Além disso, diferentes
variaveis podem influenciar o consumo alimentar das criancas, que também devem
ser monitoradas. Um estudo realizado no Rio Grande do Sul, com criancas entre 8 e
12 anos, encontrou que os principais fatores influenciadores do consumo alimentar
foram as caracteristicas sensoriais dos alimentos, a influéncia da familia, a
preocupagdo com a saude, o uso de dispositivos eletrénicos, 0s contextos sociais
associados a alimentacao, a preferéncia por marcas e estabelecimentos comerciais e
as condi¢des climaticas. As criancas demonstraram compreender 0s impactos na
saude decorrentes do consumo de alimentos INMP, bem como dos AUP. Enquanto
os alimentos INMP foram relacionados a promocéo da saude, a manutencdo do peso
e ao bem-estar pés-consumo, o consumo de AUP emergiu em contextos sociais de
lazer e celebracdes, sendo também associado a momentos de tédio ou quando as
criancas estavam utilizando dispositivos eletronicos (Rosa; Baggio; Aradjo, 2022).

Por isso, para além de consumo alimentar, complementando os resultados ja
disponiveis, realizar associacdes com os comportamentos alimentares e sedentarios
da crianca e com estilo de vida de seus responsaveis, torna-se inovador na literatura

brasileira.



Tabela 4. Resultados dos artigos que avaliaram associa¢fes do consumo de alimentos ultraprocessados e/ou alimentos in
processados na saude e nutricdo de criancgas brasileiras em idade escolar.
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natura e minimamente

Autor e ano Objetivo Tipo de Participantes Local Avaliagao do Resultados principais Conclusdes
estudo consumo
alimentar
(Sparrenberger | Avaliar a contribuicdo | Transversal | 204 criangas | Porto Alegre | 2 dias né&o | A frequéncia de excesso de | A contribuicdo dos AUP
etal., 2015) dos AUP no consumo de 2al0anos | (RS) consecutivos peso foi de 34% (28% a 41%). | € significativa nas dietas
alimentar de criancas de R24h O consumo médio de energia | infantis e a idade parece
pertencentes a area foi de 1.672,3 kcal / dia, com | ser um fator importante
de abrangéncia de 47% (45% a 49%) proveniente | para o consumo desses
uma Unidade Basica dos ultraprocessados. | produtos.
de Saude e os fatores Escolaridade materna (p =
associados 0,001) e idade da crianca (p
<0,001) foram associados a
uma maior porcentagem de
ultraprocessado na dieta (p
<0,001).
(Bento et al., | Comparar a | Transversal | 1.357 criancas | Belo 2 dias ndo | Ascriancas que consumiram 2 | Possivel efeito dose-
2018) participacéo dos e adolescentes | Horizonte consecutivos ou 3 refeicbes diarias | resposta em dietas
alimentos INMP, entre 6 e 15| (MG) de R24h apresentaram, diarias de criangas com
processados e anos respectivamente, 7,3% e | duas ou trés refeicdes
ultraprocessados na 10,5% maior ingestdo de | do Programa Nacional
dieta de criancas de alimentos frescos e | de Alimentacao Escolar
escolas municipais de minimamente  processados | e destacou a relevancia
acordo com o ndmero em comparag¢ao com criangas | da permanéncia
de refei¢cbes escolares que ndo consumiram refei¢cbes | prolongada na escola
consumidas escolares. A participacdo de | para promocgdo da
diariamente AUP foi 18% menor entre | alimentacdo saudavel
estudantes que consumiram | em criangas.
duas refeicdes escolares e
26% menor entre as criangas
que consumiram trés refeicbes
diarias, em comparagdo com
os alunos que ndo consumiam
refeicbes escolares.
(Batista; Descrever a | Transversal | 7.017 Itapevi (SP) Analise 0,6% dos 7.017 escolares | Avaliagcdo das acdes do
Mondini: experiéncia no escolares de 5 qualitativa dos | apresentaram excesso de | PSE e da alimentagéo
Jaime 2617) desenvolvimento de a 14 anos cardapios peso; alir_nentos escolar_ indican_1 a
’ acbes do Programa escolares ultraprocessados  estiveram | necessidade de ajustes
Salude na Escola baseado na | presentes na maioria dos | no cardapio escolar.
(PSE) e da cardapios do desjejum/lanche
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alimentacdo escolar
relacionadas a
prevencdo do excesso
de peso

Classificacao
NOVA

da tarde (68,4%), enquanto os

alimentos in natura e
minimamente processados
preponderaram no almocgo

(92,4%); temas relacionados a
alimentacao, nutricao e pratica
de atividade fisica foram
contemplados nas atividades
curriculares de 14 escolas.

(Leite et al., | Investigar a | Transversal | 513 criancas | Santos (SP) 2 dias ndo | A disponibilidade de produtos | Politicas e intervencdes
2017) associagdo entre a de 0 a 10 anos, consecutivos prontos para consumo foi | alimentares que visam
disponibilidade de excluidas as de R24h associada ao aumento do | reduzir o consumo de
alimentos nos bairros em consumo de AUP (p<0,001) e | produtos prontos para
e o0 consumo de aleitamento diminuicdo do consumo de | consumo devem se
produtos prontos para exclusivo INMP (p<0,001). O consumo | concentrar na reducao
consumo, de INMP associou-se | dos processados e AUP
processados ou AUP e positivamente a  situacdo | e em tornar os INMP
INMP socioecondmica do bairro | acessiveis.
(p<0,01), mas ndo com a
disponibilidade de INMP no
bairro.
(Costa et al., | Investigar associagbes | Ensaio 307 criancas | Sdo Leopoldo | R24h aos 4 | A porcentagem de energia | O consumo precoce de
entre o consumo de | clinico de4e8anos | (RS) anos e depois | diaria fornecida por alimentos | AUP teve um papel

2019a)

AUP na idade pré-

escolar e as
mudancas  medidas
antropométricas  da
pré-escola a idade
escolar e perfil de
glicose na idade
escolar.

randomizado

aos 8 anos de
idade

ultraprocessados foi 41,8%z
8,7 em pré-escolares e
47,8%+ 8,9 em escolares. O
consumo de AUP foi um
preditor de aumento na
circunferéncia da cintura (p=
0,030), mas nao para o0
metabolismo da glicose.

importante no aumento
da obesidade
abdominal em criancgas.

(Silverio et al., | Avaliar preditores de | Transversal | 120 criangas | Rio de Janeiro | 1 R24h O consumo de energia de | O controle glicémico foi
2019) colesterol ndo HDL em de 7a l1l6 anos | (RJ) alimentos processados e | o0 principal preditor
criancas e ultraprocessados representou | modificavel de
adolescentes com 40,79% do total de energia. Os | colesterol ndo HDL, um
DM1. preditores de colesterol ndo | indicador significativo
HDL foram: HbAlc (%), | de risco cardiovascular.

duracdo do DM1 e sexo
(Chaput et al., | Examinar a | Transversal | 6229 criancas | Australia, Questionario Em média, as criancas | O maior tempo gasto
2018) associagcdo entre o0 de 9 a 11 anos | Brasil, de frequéncia | passaram 2,5 horas fora por | fora foi associado a um
tempo ao ar livre e os Canada, alimentar dia. Maior tempo gasto ao ar | padrdo alimentar mais
padrées alimentares China, livre foi associado a escores | saudavel nesta amostra
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de criancas de 12
paises ao redor do
mundo.

Colémbia,
Finlandia,
india, Quénia,
Portugal,
Africa do Sul,
Reino Unido e
EUA.

de padrdes alimentares mais
saudaveis. N&o foi encontrada
associacdo entre tempo ao ar
livre e escores de padrbes
alimentares ndo saudaveis.
Associacdes similares entre
tempo ao ar livre e dieta foram
observados para meninos e
meninas.

internacional de
criangas. Pesquisa
futura deve ter como
objetivo elucidar os
mecanismos por tras
dessa associacao.

(Leffa
2020)

et al,

Estudar as tendéncias
longitudinais da
ingestdo de AUP e
determinar seu
impacto sobre lipidios
no sangue em
criangas pequenas.

Ensaio
clinico
randomizado

308 criancas
com 3 e 6 anos

Porto Alegre
(RS)

R24h aos 3
anos e depois
aos 6 anos de
idade

Contribuicdo do AUPs na
energia total aumentou 10%
no periodo de
acompanhamento, de 43,4%
aos 3 anos a 47,7% aos 6
anos. Criangcas com 0 maior
nivel de consumo de AUP com
3 anos apresentaram niveis
mais altos de colesterol e
triglicerideos aos 6 anos. Foi
observada uma resposta
dose-positiva para um
incremento absoluto de 10%
de ultraprocessados no
colesterol total e triglicerideos.

O consumo de
ultraprocessados
aumentou
significativamente ao
longo do tempo e foi
associado a niveis mais
altos de lipidios no
sangue em criangas de
uma comunidade de
baixa renda.

(Rauber et al.,
2015)

Investigar se o
consumo infantil de
produtos processados
e AUPna idade pré-

escolar previa um
aumento nas
concentracdes
lipidicas na idade
escolar.

Coorte

345 criancas
entre 3 e 4
anos e 7 e 8
anos

S&do Leopoldo
(RS)

R24h na idade
pré-escolar e
depois na
idade escolar

A porcentagem de energia
diaria fornecida por
processados e AUP foi de
42,6% + 8,5 na idade pré-
escolar e 492% + 95 na
escolaridade. Em termos de
consumo de energia, O0S
principais produtos
consumidos foram  péaes,
salgados lanches, biscoitos,
doces e outros doces em
ambos o0s grupos etarios.
Consumo de ultraprocessados
na idade pré-escolar foi um
preditor de um aumento maior
no colesterol total e colesterol
LDL da pré-escola a idade
escolar

O consumo precoce de
ultraprocessados teve
um papel importante na
alteracédo dos perfis de
lipoproteinas em
criancas de uma
comunidade de baixa
renda no Brasil.
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(Rinaldi et al., | Explorar a sindrome | Transversal | 147 criangas | Botucatu (SP) | 3 R24h (2 em 80,3% apresentaram alto | Mais da metade dos
2016) metabdlica e seus de 6 a 10 anos dias néo percentual de gordura | individuos foi
componentes de com consecutivos e | corporal. Medidas | diagnosticado com pelo
acordo com 0s sobrepeso e 1 no fim de antropomeétricas foram | menos um componente
critérios obesidade semana) significativamente maiores em | da sindrome
antropométricos e criangas  com sindrome | metabdlica. A
demograficos e avaliar metabdlica. A prevaléncia de | circunferéncia da
a relacdo entre sindrome  metabdlica  foi | cintura foi o]
componentes da 10,2%. N&o houve associagdo | componente mais
sindrome metabdlica e entre componentes da | frequente da sindrome
caracteristicas da sindrome metabdlica e o | metabdlica. @]
dieta em escolares consumo alimentar. | triacilglicerol e a
com sobrepeso e Observou-se uma associacdo | glicemia foram os que
obesidade de consumo de vegetais e | mais influenciaram os
HDL-Colesterol e o consumo | componentes da
de laticinios e triacilglicerol. | sindrome  metabdlica
Uma associacdo negativa foi | por fatores alimentares.
observada entre a ingestdo de | Alimentos INMP foram
cereais e glicemia e aingestdo | considerados  fatores
de legumes e triacilglicerol. | protetores contra a
Além disso, houve uma | sindrome metabdlica e
associacao positiva de | alimentos processados
ingestao de alimentos | foram fatores de risco
processados e glicemia e de | para a sindrome
alimentos processados mais | metabolica.
ingestdo de alimentos com
alto teor de agucar e gordura e
glicemia e triacilglicerol.
(Oliveira et al., | Investigar a | Transversal | 164 criangas | Vitoria de | 3R24h A média do consumo de | O aumento do consumo
2020) associagio entre de 7al0anos | Santo Antéo energia foi de 1.762,76 | de INMP pode ser uma
consumo de alimentos (PE) kcal/dia, dividido em 45,42% | estratégia de prevencao

de acordo com o grau
de processamento e
indicadores
antropomeétricos  de
obesidade e presséao
sanguinea em
criancas

para os INMP 10,88%
processados e 43,70% AUP. A
contribuicao caldrica de INMP
associou-se inversamente a
pressao arterial, mostrando
que a cada 10% de aumento
na ingestdo energética de
alimentos minimamente
processados, houve uma
reducdo de 0,96 mmHg na
pressao. N&o houve

e tratamento da
hipertenséo em
escolares.
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associacao entre a
contribuicAo  caldrica  dos
grupos de alimentos e IMC,
circunferéncia da cintura,
relacdo  cintura-quadril e
pressao arterial

(Silva et al., | Avaliar o consumo de | Transversal | 378 criancas | Vigosa (MG) 3 R24h A ingestéo caldrica de AUP foi | O consumo de AUP
2019) AUP e fatores de 8 e 9 anos menor no grupo “saudavel’ | associou-se ao maior
associados em (20,5%) em relagdo ao “ndo | poder aquisitivo das
criangas pré-puberes. saudavel” (24,1%). Criancas | familias de criancas
de escola privada, que nao | pré-puberes
recebiam Bolsa Familia e cuja
mae trabalhava apresentaram
maior chance de consumo
“néo saudavel”.
(Viola et al., | Avaliar a associagéo | Transversal | 403 criancas | Vigcosa (MG) 3 registros Criancas com menor renda | Esse estudo
2023) de fatores de 4 a 7 anos alimentares apresentaram maior consumo | demonstrou a
sociodemograficos e de alimentos INMP e menor | associa¢do da situagéo
estilo de vida com consumo de AUP. Menor | socioecondmica, tempo
consumo de alimentos tempo de permanéncia na | de tela e de
INMP, AUP e frutas e escola associou-se ao menor | permanéncia na escola
hortaligas. consumo de alimentos INMP e | com o perfil da
maior consumo de AUP. | alimentacdo de
Criancas com maior tempo de | criangas.
tela e com pais de menor
escolaridade, consumiram
menos frutas e hortali¢cas.
Fatores  sociodemograficos
desfavoraveis se associaram
ao melhor perfil de consumo
de alimentos segundo o nivel
de processamento, exceto
para frutas e hortalicas.
(Oliveira et al., | Avaliar a associagdo | Transversal | 1.019 criangas | Floriandpolis | Web-CAAFE Identificaram-se 3 padrdes | A probabilidade de

2020)

entre tempo de sono e

padrbes alimentares
em escolares
brasileiros

de 7 a 13 anos

(SC)

alimentares: (1) “Mondétono”
caracterizado pelo alto
consumo de massas, doces e
hamburgueres/cachorro-
quente/pizza/salgados
(54,8%); (2) “Tradicional”
caracterizado por alto
consumo de arroz, verduras,

adesdo ao padréo 3 foi
significativa e negativa
com 10 horas por dia de
sono.
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folhas verdes, feijao, farinha
de mandioca, milho/batata e
carnes (29,7%); e (3) “Leite,
pao, folhas verdes,
milho/batata e  salsicha”
(15,5%). A probabilidade de
adeséo ao padrao 3 diminuiu a
medida que o tempo de sono
aumentou por 1h por dia.

(Canuto et al., | Avaliar os fatores | Transversal | 326 criangas | Barbacena Questionério Mais de um ter¢co da amostra | Os achados mostraram

2021) sociodemograficos e de7a9anos | (MG) Alimentar do (38,7%; n=126) consumia | que ser do sexo
de estilo de vida Dia Anterior alimentos de risco em | masculino, estudar em
associados a (QUADA) excesso. Entretanto, ndo foi | escola central e omitir a
obesidade abdominal encontrada associagdo | ceia foram os principais
em criancas de significativa entre o consumo | fatores de risco
escolas publicas de alimentar (adequado e | associados a obesidade
Barbacena, Minas inadequado) e a classificacdo | abdominal, segundo a
Gerais. do escore de estatura para | circunferéncia da

idade e IMC para idade. cintura.

(Dantas; Analisar a prevaléncia | Transversal | 248 escolares | (PE) Marcadores de | Identificou-se o alto consumo | O consumo de AUP é

Cavalcanti, do consumo de entre 5 e 10 consumo de frutas, verduras e legumes, | elevado e o excesso de

2021) alimentos anos alimentar do mas também foi notdrio o alto | peso foi superior ao
ultraprocessados e SISVAN consumo de AUP entre os | baixo peso.
estado nutricional em escolares.
criancas

(Silva et al., | Analisar o] perfil | Transversal | 141 com | Sul de MG Questionario N&o houve diferenca | Consideravel

2021) antropométrico e o criancasde 5 a de Frequéncia | significativa da frequéncia de | percentual de criancas
consumo de alimentos 10 anos Alimentar consumo de AUP em relacdo | com excesso de peso e

ultraprocessados por
criangas de uma
escola publica
localizada na Regiao
Sudeste do Brasil.

ao estado nutricional dos
estudantes. Contudo, 0s
escolares com excesso de
peso apresentaram maior
frequéncia de consumo diario
de cereal matinal, bebida
lactea sabor chocolate,
achocolatado em pé, suco de
caixinha e refrigerante, em
relacdo aos escolares em
estado nutricional de eutrofia.
E os escolares em eutrofia
mostraram maior frequéncia

presenca dos AUP no

padrdo de consumo
alimentar dos
escolares.
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de consumo semanal de
macarrao instantaneo, bebida
lactea sabor chocolate,
achocolatado em p6, bolo,
chocolate e salgadinho.

(Kupek;
Liberali;
2022)

Assis,

Avaliar a tendéncia
temporal do consumo
alimentar no periodo
2002-2015 em
escolares de 7 a 11
anos, abrangendo
cinco inquéritos
alimentares em
Florianépolis, Sul do
Brasil

Longitudinal

8908 criancas
de 7 a1l anos

Floriandpolis
(SC)

WebCAAFE,
Questionario
Dia Tipico de
Atividade
Fisica e
Alimentacéao
(DAFA) e
Questionario
Alimentar do
Dia Anterior
(QUADA)

Tendéncia linear mostrou
reducdes para as proteinas
animais que incluiam carne
bovina/aves, peixes/frutos do

mar e ovos (6%/ano),
leite/queijo (4,2%/ano),
laticinios (10,3%/ano),
frutas/verduras  (7,7%/ano),
doces (9,6%/ano),
refrigerantes  (6,5% /ano),
bebidas acucaradas
(12,7%/ano) e

pizza/hamburguer (4,1%/ano).

Uma significativa
reducéo do consumo de
alimentos saudaveis

(frutas, proteina animal)
e alimentos/bebidas
ndo saudaveis (doces,

refrigerantes, bebidas
agucaradas) foi
observada em

Florianodpolis no periodo
2002-2015.

Legenda: R24h: recordatérios de 24h; DM1: Diabetes Mellitus do tipo 1; IMC: indice de Massa Corporal.
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3.2 COMPORTAMENTOS ALIMENTARES

As mudancas nos ambitos politico, econdémico, social e cultural tém
evidenciado modificagbes no estilo de vida e nos comportamentos da populacéo.
Juntamente com uma rapida transicdo demogréfica, epidemioldgica e nutricional,
essas mudancas impactaram as condi¢cdes de saude e nutricdo da populacao (Brasil,
2014). Compreender o0s comportamentos torna-se crucial, uma vez que eles
representam o conjunto de reacOes individuais diante das interacbes do meio,
abrangendo diferentes ciéncias, como Psicologia, Ciéncias Sociais, Sociologia,
Antropologia, Biologia e Psiquiatria (Alvarenga et al., 2019) No contexto infantil, observar
0S comportamentos é essencial para a prevencado de doencas, uma vez que podem
moldar habitos (Klotz-Silva; Prado; Seixas, 2016).

O comportamento alimentar é definido como um “conjunto de cognicdes e
afetos que regem as acodes e condutas alimentares” (Alvarenga et al., 2019) € podem ser
influenciados pelos padrdes alimentares das criancas, preferéncias de gosto, apetite,
fatores psicossociais, bem como pelo nivel de atividade fisica (UNICEF, 2018). Sua
definicdo pode variar, mas nesta tese, o termo “consumo alimentar” sera considerado
apenas como a ingestao de alimentos ou de bebidas (quais tipos de alimentos sao
consumidos), enquanto o termo “comportamento alimentar’ expressara “acgdes e
decisbes em relacdo ao ato de se alimentar (como, de que forma, com o qué, com
guem, onde e quando comemos)”. As atitudes alimentares se referem as crencas,
pensamentos, sentimentos e predisposicdes emocionais relacionados aos alimentos;
enquanto as praticas alimentares englobam a selecdo, modo de preparo, consumo,
comportamento, atitude, rotina, frequéncia e horario; e os habitos alimentares séo
padrdes aprendidos repetitivos e regulares de forma automatica (Alvarenga et al., 2019).

No que diz respeito aos comportamentos alimentares, o Guia alimentar para a
populacdo brasileira destaca os beneficios de ambientes propicios a realizacdo de
refeicdes, como locais sem distracdes, compartilhadas com outras pessoas e enfatiza
a importancia de comer com regularidade e com atencdo. Esses comportamentos
alimentares saudaveis influenciam positivamente o aproveitamento dos alimentos e o
prazer proporcionado pela alimentacao (Brasil, 2014).

No Brasil, a maioria dos adolescentes apresentaram um perfil positivo de
comportamento relacionado a realizacao de refeigdes. Os resultados da PeNSE 2019

mostraram que 59,3% dos alunos do 9° ano escolar tinham o habito de realizar o café
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da manh& em cinco dias ou mais na semana; 70,0% almogaram ou jantaram com 0s
pais cinco dias ou mais na semana; 72,0% relataram comer enquanto assistiam
televisdo ou estudavam; e 5,9% informaram consumir alimentos em restaurantes fast-
food trés dias ou mais na semana. Nao foram observadas diferencas estatisticas
significativas por dependéncia administrativa da escola (IBGE, 2021). A realizacdo
frequente de refeicbes com os pais (= 5 dias/semana) foi associada a menor
probabilidade de consumir ultraprocessados salgados com frequéncia (Martins et al.,
2019b).

Quanto as criancgas brasileiras entre 5 e 9 anos, a partir dos dados do SISVAN
em 2023, verificou-se que 61% tinham o habito de realizar as refeicdes enquanto
assistiam televisédo, sendo esse numero especificamente no DF de 73%. Além disso,
86% das criancas brasileiras realizavam no minimo as trés refeicdes principais do dia,
enquanto a prevaléncia no DF foi de 83% (Brasil, 2023a). Contudo, apesar de o SISVAN
estimar continuamente as tendéncias das condi¢cfes nutricionais e alimentares da
populacdo, o registro no sistema é fragil, em especial para dados de consumo
alimentar, e restrito a populacado atendida na Atencao Priméria a Saude, o que o torna
pouco representativo da populacdo para a faixa etaria em questéo.

Estudo com criancas inglesas de 4 a 10 anos indicaram que o ato de comer
sozinho no quarto, comer assistindo TV e fazer refeicdes fora de casa estavam
associados ao aumento do consumo de AUP nas refei¢gdes principais (almogo e jantar)
(Onita et al., 2021). Em estudos brasileiros de menor escala, constatou-se que 90,37%
das criancas entre 2 e 8 anos nas cidades de Sao Paulo e Campinas faziam suas
refeicbes na presenca de pelo menos um dos responsaveis (Freitas et al., 2019). Em
escolares de 7 a 10 anos de Minas Gerais, 0 comportamento de omitir a ceia foi
considerado um fator de risco para obesidade abdominal (Canuto et al., 2021).

No entanto, a maioria dos estudos sobre comportamentos alimentares infantis
apresenta limitagbes, como a diversidade de métodos de avaliacdo, a falta de
abordagem abrangente em relacdo aos aspectos da alimentacdo infantil (como
participagdo em tarefas na cozinha, substituicAo de refeicbes por lanches e
regularidade nos horarios habituais das refeicbes) e a falta de capilaridade na

amostra.
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3.3 O PAPEL DO COMPORTAMENTO SEDENTARIO E DA ATIVIDADE FiSICA NA
SAUDE

No atual cenario epidemiolégico, os estilos de vida da sociedade
contemporanea, marcados por um comportamento sedentario frequente, contribuem
para o aumento do risco de desenvolvimento de doengas nao transmissiveis. Durante
0 periodo escolar, as criangcas tém um aumento do gasto energético devido ao
desenvolvimento, tornando essencial a préatica de atividades fisicas para estimular um
crescimento adequado. No entanto, é nessa fase que essas criangcas podem adotar
comportamentos sedentarios poucos saudaveis, como uso excessivo de telas,
permanéncia na posicao sentada por longos periodos e escolha de atividades de lazer
fisicamente inativas (Almonacid-Fierro et al., 2022).

O comportamento sedentario é caracterizado por atividades que envolvem
pequenos movimentos, com 0 Corpo na posicao sentada, reclinada ou deitada, e que
demandam baixo gasto energético, proximo ao observado no estado de repouso. Em
criancas e adolescentes, um aumento no comportamento sedentario esta associado
a diversos problemas de saude, como aumento da adiposidade, pior aptidao fisica,
baixa saude cardiometabdlica e reducdo da duracdo do sono (WHO, 2020, p. 9). A
Sociedade Brasileira de Pediatria preconiza o tempo de tela méximo de 2 horas por
dia para criancas entre 6 e 10 anos (SBP, 2019a).

A atividade fisica, por outro lado, é definida como qualquer movimento corporal
gue envolve os musculos esqueléticos e requer gasto de energia (WHO, 2020, p. 9). Esse
tipo de atividade proporciona diversos beneficios a saude infantil, incluindo melhoria
da aptidao fisica, saude cardiometabdlica, salude 6ssea, desempenho escolar, salude
mental, reducédo da adiposidade (WHO, 2020), melhora as habilidades de socializacao
e contribui para um desenvolvimento global saudavel (Brasil, 2021). As recomendacdes
da Organizacdo Mundial de Saude (OMS) indicam que criangas e adolescentes
devem praticar, em média, 60 minutos de atividade fisica moderada a intensa por dia,
sendo a maior parte dessa atividade aerébica, como corrida, natacéo e ciclismo. Ja o
adulto ativo é aquele que pratica 150 minutos de atividade fisica moderada ou 75
minutos de vigorosa/intensa por semana (WHO, 2020).

Ao avaliar o nivel de atividade fisica dos escolares brasileiros do 9° ano, a
PeNSE de 2019 classificou a maioria dos adolescentes como insuficientemente ativos

(61,8%), enquanto 28,1% eram ativos e 8,7% inativos. Quanto ao comportamento
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sedentério, a PeNSE de 2019 revelou que 36,0% dos estudantes do 9° ano assistiam
mais de duas horas de televisdo em um dia de semana, com propor¢cdes mais
elevadas entre alunos de escolas publicas e adolescentes mais jovens (13 a 15 anos)
(IBGE, 2021).

Estudos com criancas em idade escolar, de maneira geral, indicam uma
prevaléncia média a alta de comportamento sedentario, principalmente em relacéo ao
uso de tempo de tela, e baixa frequéncia de pratica de atividade fisica (Tabela 5). O
tempo de uso de telas, principalmente do smartphone, pelas criancas aumentou
durante a COVID-19 devido a modificacdo do curriculo escolar apos o fechamento
das escolas (Her et al., 2022).

Estudos demonstraram que niveis elevados de comportamento sedentario
estdo associados a sintomas de ansiedade em todas as faixas etéarias, incluindo
adultos, adolescentes e criangas (Stanczykiewicz et al., 2019). Além disso, a pratica de
atividade fisica na infancia tem impactos positivos diretos na saude e influencia os
padrdes de atividade fisica na idade adulta (Thivel; Chaput; Duclos, 2018).

A prética regular de atividade fisica e menor tempo de tela contribuem para
uma alimentacdo mais saudavel. Criancas do Reino Unido que realizavam café da
manh& em frente a TV apresentaram maior propensdo a um alto tempo de tela,
consumo elevado de lanches energéticos e baixo consumo verdura e frutas(Pearson et
al., 2018). Da mesma forma, criancas espanholas de 7 anos que usavam computadores
por até 2 horas por dia tinham menor consumo de alimentos acucarados e bebidas
adocadas, enquanto o habito de assistir TV foi inversamente associado a qualidade
geral da dieta (Miguel-Berges et al., 2020). Criancas brasileiras de 4 a 7 anos com maior
tempo de tela e com pais de menor escolaridade consumiram menos frutas e

hortalicas (Viola et al., 2023).

Tabela 5. Estudos que avaliaram a pratica de atividade fisica e/ou de comportamento
sedentario entre criancas em idade escolar.

Autor e ano Local Amostra  Faixa Resultados sobre Resultados sobre
etéria a atividade fisica comportamento
(anos) sedentario/ tempo de
telas
(Pearson et Reino 126 5-6 Né&o avaliado. 19,3% apresentaram alto
al., 2018) Unido tempo de tela e 40%

excederam 2h/dia de
tempo de tela
(Angoorani Ird 14.274 7-18 Prevaléncia de 17,7% apresentaram
etal., 2018) baixa atividade tempo de tela de 2h/dia ou
fisica de 58,2% mais
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(Hartson et EUA 40 7-14 92,5% relataram em  95% apresentaram 7 horas
al., 2018) média pelo menos por semana de
60min de atividade comportamentos
fisica, em média 3 sedentario de tempo de
dias por semana tela
(Mazzucca et EUA 495 15-4 Criancas Criancas apresentaram
al., 2018) acumularam 30min 143 min de
de atividade fisica  comportamento sedentéario
moderada a por dia nas casas de
vigorosa por dia nas cuidados infantis
casas de cuidados
infantis
(Quan; Pope; EUA 158 6-8 19,9% gastaram 47,2% gastaram seu
Gao, 2018) tempo em atividade  tempo em comportamento
fisica moderada e sedentario
vigorosa e 32,9%
em atividade fisica
leve
(Garciaetal., Madrid, 1.025 7-11 Tempo gasto em 24,5% dedicavam seu
2019) Espanha atividade fisica tempo ao 6cio sedentario
extraescolar foi de com tempo médio de 135
121 min/semana min/semana e 33%
passaram mais de 2h/dia
em atividades sedentérias
com tecnologias
(Azabdaftari  Iré 480 2-18 Né&o avaliado. 22,5% assistiam TV por
et al., 2020) mais de 120 min/dia, bem
como 47,6% com jogos de
computador e video, e
56,9% para comunicacgao
eletrdnica de midia
(de Oliveira Brasil 1019 7-9 42,2% dos 39,1% usaram atividades
etal.,2020) (SC) escolares baseadas em tela mais de
realizaram de 0 a 2 3 vezes por dia
vezes ao dia
atividade fisica
(Jesus et al., Brasil 462 7-9 27,4% N&o avaliado.
2021) (BA) apresentaram
deslocamento ativo
para a escola
(Bezerra et Brasil 410 Média  80,7% n&o atendiam  52% com tempo de tela
al., 2021) (RN) 8.8 a guantidade superior a 2h por dia
minima
recomendada de
atividade fisica
moderada-vigorosa
(Suhett et Brasil 378 8-9 Né&o avaliado 47,6% dispendiam mais de
al., 2022) (MG) 2 horas com telas
(Viola et al., Brasil 403 4-7 59,5% gastavam 66,5% dispendiam mais de
2023) (MG) menos de 2 horas 2 horas com telas

em brincadeiras
ativas

Em uma revisdo sistemaética

que

investigou variaveis associadas ao

comportamento sedentério em criancas e adolescentes brasileiros, concluiu-se que

h& escassez de estudos que avaliem o comportamento sedentario para além da
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medida quantitativa do tempo de tela. A revisado destacou a necessidade de utilizar
guestionarios validados, a fim de evidenciar a associacdo entre tempo despendido em
comportamentos sedentério e diversos desfechos (Guerra; de Farias Junior; Florindo, 2016).

Os dados apresentados enfatizam a importancia de avaliar e monitorar o
comportamento sedentario e a pratica de atividade fisica em criancas brasileiras. Essa
abordagem € essencial para informar o desenvolvimento de politicas publicas mais
direcionadas aos fatores causais, em vez de focar exclusivamente nas consequéncias

e no tratamento de doencas relacionadas ao sedentarismo.

3.4 INFLUENCIA DA FAMILIA NA FORMACAO DOS HABITOS ALIMENTARES DOS
FILHOS

Os comportamentos dos pais exercem uma importante influéncia sobre a
alimentacao, atividade fisica e comportamentos de seus filhos (Ek et al., 2016; Freitas et
al., 2019; McKee et al., 2016; Pereira; Lang, 2014). Diversos autores propuseram modelos
conceituais distintos na tentativa de explicar a formacdo do comportamento alimentar,
destacando a interacdo entre diferentes fatores como as caracteristicas das criancas
(fisiol6gicas e cognitivas) e os determinantes familiares, incluindo o ambiente (Dantas;
Silva, 2019).

O ambiente e comportamento familiar emergem como elementos na formacao
de habitos alimentares e no surgimento do excesso de peso infantil (Melo et al., 2017).
Por exemplo, quando pais e mé&es de criancas inglesas, entre 5 e 6 anos,
autorrelataram alta visualizagéo televisiva e alto consumo de lanches energéticos,
seus filhos apresentaram maior probabilidade de manifestarem trés fatores de riscos:
baixo consumo de verduras e frutas, excessivo tempo diante das telas e aumento no
consumo de alimentos energético (Pearson et al., 2018) S. O comportamento de realizar
refeicbes familiares regularmente, as criancas do ensino fundamental de Taiwan
apresentaram um consumo maior de alimentos basicos, proteinas e vegetais
adequados (Wang; Chen; Yang, 2021). Isso evidencia que o comportamento dos pais e o
ambiente familiar exercem influéncias sobre os habitos alimentares das criancas.

No contexto brasileiro, em criangas de 1 a 5 anos, 0 excesso de peso infantil
foi estatisticamente associado aos comportamentos dos pais, principalmente no que

se refere ao consumo de refrigerante, balas ou doces e salgadinhos (Melo et al., 2017).
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A influéncia dos pais pode ser tanto negativa quanto positiva. Particularmente em
criancas em idade escolar, um estudo envolvendo 657 pais e filhos (criancas de 6 a 9
anos) de nove escolas particulares em S&o Paulo, constatou que o aumento nas
habilidades culinarias dos pais estava diretamente relacionado a redu¢cao no consumo
de AUP pelas criangas (Martins et al., 2020). No mesmo sentido, uma pesquisa online
com criangas brasileiras entre 2 e 9 anos encontrou que um maior nivel de habilidades
culinérias por parte dos pais estava significativamente associado ao aumento no
consumo de verduras e/ou legumes cozidos, bem como de saladas cruas (Menezes et
al., 2022).

E importante ressaltar que os comportamentos aprendidos na infancia podem
se transformar em habitos ao longo da vida (Mckee et al., 2016); assim, é necesséria a
intervencao precoce por parte dos pais na prevencao e no tratamento do sobrepeso e
obesidade. Os padrbes alimentares, frequentemente estabelecidos na infancia,
tendem a perdurar ao longo da adolescéncia e vida adulta (Almoosawi et al., 2016). Dessa
forma, a adocao pelos pais de um estilo de vida saudavel em casa pode desempenhar
um papel significativo na prevencéo de problemas relacionados a obesidade (Sahoo et
al., 2015).
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4 OBJETIVOS

4.1 OBJETIVO GERAL

Investigar o consumo de alimentos ultraprocessados e diversidade alimentar
de escolares e seus responsaveis, explorando possiveis associacbées com 0s

comportamentos alimentares e sedentarios e interagcdes com as refeicdes em familia.

4.2 OBJETIVOS ESPECIFICOS

1. Caracterizar o consumo alimentar, com foco nos AUP e na diversidade alimentar,
e 0s comportamentos alimentares e sedentarios de criancas entre 6 e 11 anos.

2. Verificar se ha associagdo do consumo de AUP e diversidade alimentar com o0s
comportamentos alimentares e sedentarios das criangas participantes.

3. Descrever as caracteristicas socioecondémicas, 0 consumo e praticas alimentares,
0S comportamentos sedentarios e a atividade fisica dos responsaveis.

4. Verificar se ha associacdo entre o consumo de AUP pela crianga e o consumo e
praticas alimentares, comportamentos sedentarios, pratica de atividade fisica e
condicdes socioecondmicas de seu responsavel.

5. Analisar a frequéncia da realizacao de refeicdes em familia brasileiras.

6. Verificar se ha associacao entre a frequéncia de refeicdes em familia e o estado
nutricional, consumo alimentar e comportamentos alimentares e sedentarios das

criancas e de seus responsaveis.
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5 METODOS

5.1 DELINEAMENTO DO ESTUDO

Trata-se de uma pesquisa observacional do tipo transversal, integrante do
“Estudo de Nutricdo de Criancas Escolares (ENUCE)”, conduzido pelo Nucleo de
Estudos Epidemioldgicos em Saude e Nutricdo (Nesnut/UnB) no periodo de 2019 a
2023. O projeto foi financiado pela Fundacgéo de Apoio a Pesquisa do Distrito Federal
(FAPDF), por meio do Edital n°. 03/2018 - Pesquisa cientifica, tecnoldgica e inovacao
- Demanda Espontanea (Processo SEI n° 00193-00000213/2019-01; projeto
326/2019).

5.2 POPULACAO E CALCULO AMOSTRAL

A populacao deste estudo constituiu-se de criancas brasileiras escolares, com
idades variando de 6 a 11 anos. O Estatuto da Crianca e do Adolescente define
crianca como aquela com até doze anos incompletos, ou seja, entre zero e onze anos
(Art. 2 BRASIL, 1990). Dada a extensa literatura existente sobre esta tematica voltada para
criancas na primeira infancia (Giesta et al., 2019; Longo-Silva et al., 2017; Lopes et al., 2020;
Relvas; Buccini; Venancio, 2019), a pesquisa se concentrou nas crian(;as que nao
pertencem a essa faixa etaria. A primeira infancia engloba o periodo do nascimento
até cinco anos completos (Art. 20, BRASIL, 2016).

Para determinar numericamente a populacéo, foi consultado o Censo Escolar
de 2021 (Brasil, 2022) para obter o numero de matriculas nos anos iniciais do ensino
fundamental (do 1° ao 5° ano), totalizando 14.533.651 escolares. Esses anos foram
escolhidos por representarem a faixa etaria do estudo.

O calculo da amostra levou em consideracdo uma prevaléncia esperada de
consumo de alimentos ultraprocessados de 89% em criangas entre 5 e 9 anos,
conforme o SISVAN 2021 (Brasil, 2023a), uma populacéo finita de 14.533.651 criancas
em idade escolar, um nivel de confianca de 95% e um erro absoluto toleravel de
aproximadamente 0,01%, totalizando 2.019 criancas a partir da formula descrita na

Figura 1.
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Figura 1. Formula para determinacdo do
tamanho amostral.

::21—;;:- f‘vp(l - p)
d;(}q — l) + ::il_;;:_ jp(l _ p)

Legenda: z = grau de confianca em desvios
padrdes (para nivel de confian¢a de 95% o escore
z é igual 1,96); d = erro absoluto toleravel
escolhido (0,01365); N = tamanho da populacao;
p = prevaléncia (0,89).

H =

O valor amostral calculado foi distribuido proporcionalmente as macrorregioes
brasileiras e a dependéncia administrativa da escola que a crian¢a estava matriculada
(publica e privada), segundo a populacdo do Censo Escolar de 2021 (Brasil, 2022).
Considerou-se uma margem de adequacéao de 30% para mais ou para menos (Tabela
6).

Tabela 6. DistribuicAo da amostra pelas macrorregides e dependéncia administrativa da escola.
Brasil, 2022.

Populacédo estimada pelo Censo Amostra Margem de
Variaveis Escolar 2021 calculada adequacéo
n (%) n (%) -30% +30%
Brasil 14.533.651 (100%) 2.019 (100%) 1.413 2.625
Macrorregides
Norte 1.616.919 (11,12) 225 (11,12) 157 292
Nordeste 4.132.922 (28,44) 574 (28,44) 402 746
Centro-Oeste  1.167.389 (8,03) 162 (8,03) 113 211
Sudeste 5.660.515 (38,95) 786 (38,95) 550 1.022
Sul 1.955.906 (13,46) 272 (13,46) 190 353
Dependéncia administrativa da escola
Publica 11.919.578 (82,01) 1.656 (82,01) 1.159 2.153
Privada 2.614.073 (17,99) 363 (17,99) 254 472

Fonte: Compilada pelos autora.

5.3 CRITERIOS DE INCLUSAO E EXCLUSAO

Todas as criangcas entre 6 e 11 anos de idade, juntamente com seus
responsaveis, que completaram o questionario integralmente, foram consideradas
elegiveis para participar do estudo.

Foram excluidas criancas cujos responsaveis relataram: (1) problemas
cognitivos da crianca que poderiam dificultar o preenchimento do questionario, tais
como paralisia cerebral, deficiéncia intelectual, microcefalia, hemiplegia e sindrome
de Dunner; e (2) dificuldades alimentares da crianca que poderiam influenciar seu

consumo alimentar, como alergias ou intolerancias alimentares, sindrome de
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Asperger, sindrome de Silver Russell, tireoide de Hashimoto, diabetes, doenca renal,
Ehler-Danlos, deficiéncia de G6PD, sindrome do intestino irritavel, megacodlon,
hiperplasia adrenal, ferritina alta, gastrite e refluxo gastroesofagico. Essa avaliacao foi
realizada no inicio do questionario, por meio de questionamento aos responsaveis
sobre a existéncia de doencas nas criangas diagnosticadas por um médico.

Adicionalmente, para o terceiro artigo, também foram excluidas as criancas: (3)
com condi¢cdes que poderiam dificultar a avaliagcdo antropométrica, como distrofia
muscular na cintura e acondroplasia; (4) participantes que nao forneceram
informagBes sobre a frequéncia de refeicdes em familia; (5) responsaveis que nao
relataram seu préprio peso ou altura; e (6) responsaveis gravidas, uma vez que
poderiam apresentar alteracdes no estado nutricional.

Os participantes excluidos foram removidos do banco de dados apés a
concluséo da coleta de dados.

5.4 COLETA DE DADOS

A coleta de dados ocorreu de forma online por meio de um questionario
construido na plataforma Google Forms. Os participantes, tanto maes/pais quanto
criancas, foram recrutados utilizando a técnica de amostragem “bola de neve”
(Biernacki; Waldorf, 1981). O link de acesso ao questionario foi inicialmente compartilhado
com um grupo de contatos dos pesquisadores, e o0s participantes foram
posteriormente convidados a indicar outras pessoas pertencentes a mesma
populacdo-alvo (Costa, 2018). Esse processo continuou até atingir a amostra minima
calculada para cada critério (distribuicdo nas macrorregides brasileiras e pela
dependéncia administrativa da escola).

A divulgacao teve inicio por meio de um panfleto virtual (Apéndice A), junto com
o link de acesso ao questionario, distribuido nas redes sociais dos pesquisadores, do
grupo de pesquisa e da universidade, incluindo Whatsapp®. Para ampliar a
abrangéncia da pesquisa por todo o Brasil, foram enviados oficios (Apéndice B) por
e-mail, solicitando apoio na divulgacao para diversas entidades, incluindo: secretarias
estaduais e municipais de educacédo; escolas privadas nas capitais brasileiras;
colégios vinculados as universidades e institutos federais; sindicatos dos profissionais
da educacdo basica; conselhos nacionais e estaduais/regionais de nutricionistas,

saude, seguranca alimentar e nutricional e alimentagcdo escolar; centros
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colaboradores em alimentacéo e nutricdo do escolar; Unido Nacional dos dirigentes
municipais e estaduais de educacéao; além das universidades e institutos federais nas
capitais do Brasil.

O link de acesso ao questionario permaneceu disponivel de fevereiro a
novembro de 2022. Vale ressaltar que a coleta ocorreu durante a pandemia de Covid-
19, especificamente durante a terceira onda causada por uma nova variante, a
Omicron, e na fase p6s-primeira onda de vacinac&o no Brasil. Neste contexto, as aulas
das criancas ja haviam retornado presencialmente, embora o modelo hibrido e o
aprendizado online ainda estivessem em pratica para criangas em idade escolar. Esse
cenario pode ter facilitado a comunicacao e divulgacdo do estudo pelas escolas aos
responsaveis.

A aplicacao do questionario foi conduzida pelos pais, que receberam o link de
acesso via e-mail ou redes sociais. O questionério inicialmente continha questdes
direcionadas aos responsaveis e, em seguida, orientacdes e direcionamento para que
a crianca o preenchesse sem interferéncia dos responsaveis, utilizando o mesmo link
de acesso.

Ao final do preenchimento, foi disponibilizada a versdo resumida do Guia
Alimentar para a Populacdo Brasileira (Brasil, 2018). Além disso, 0s participantes
receberam resultados individuais (Apéndice C) e uma cartilha intitulada “Como
proporcionar uma vida mais saudavel ao meu filho? Um guia de alimentacao saudéavel,
atividade fisica e salude mental para maes e pais de criangcas de 6 a 10 anos”,
elaborada pelos pesquisadores (Apéndice D). As escolas que colaboraram com a
divulgacao receberam certificados (Apéndice E) e link para a versao eletronica do
Caderno de atividades “Promocéao da alimentacdo adequada e saudavel para o ensino
fundamental I”, desenvolvido pelo Ministério da Saude (Brasil, 2018).

O questionario foi testado em um estudo piloto e ajustado conforme necessario.
Este foi realizado em duas escolas particulares de um municipio de Goias e uma
escola publica do Distrito Federal, escolhidas por conveniéncia dos pesquisadores. O
acesso ao questionario do estudo piloto ficou aberto entre outubro e novembro de
2021.
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5.5 QUESTIONARIO PARA O RESPONSAVEL DA CRIANCA

O questionario destinado aos responsaveis pela criancga foi estruturado em trés
secles: (1) dados demogréaficos e socioeconémicos; (2) alimentagdo (consumo e
praticas); (3) comportamento sedentario e pratica de atividade fisica (Apéndice F).

Na secdo de dados sociodemograficos e econbémicos, inicialmente foram
coletadas informacdes sobre a crianca participante, como data de nascimento,
dependéncia administrativa em que a crian¢a estava matriculada (privada ou publica),
ano escolar, presenca de alguma patologia diagnosticada pelo médico (utilizada como
critério de exclusdo) e relatos das medidas de peso (kg) e altura (m) da crianca. E
relevante destacar que a obtencdo de medidas antropométricas de criancgas relatadas
pelos responsaveis é uma técnica validada para uso em estudos epidemioldgicos (Olid
et al., 2021). Para aumentar a confiabilidade dos dados antropométricos infantis
relatados pelos pais, questionou-se aos responsaveis se tinham conhecimento do
peso e altura da crianga. Em caso de resposta negativa, a pergunta sobre as medidas
foi omitida. Além disso, foram obtidas informacdes do proprio responsavel, incluindo
local de residéncia (unidade federativa), idade (em anos), sexo (feminino/masculino),
e, para participantes do sexo feminino, a presenca ou auséncia de gravidez,
escolaridade (em categorias), e dados autorreferidos de peso (kg) e altura (m).
Ressalta-se que a autodeclaracéo de peso e altura por adultos também é um método
validado comumente utilizado em pesquisas online (Marangon; Fernandes; Marcondelli,
2005).

Em seguida, foi investigada a alimentacdo do responsavel, por meio da
obtencao de dados de consumo alimentar, baseado no VIGITEL 2021 (Brasil, 2022), €
da escala de praticas alimentares (Gabe; Jaime, 2019). Para avaliacdo do consumo
alimentar, foram apresentados 12 itens de alimentos naturais ou basicos (relativos a
investigacdo dos INMP) e 13 itens de alimentos ultraprocessados (AUP)
frequentemente consumidos no Brasil (Tabela 7). Os participantes assinalavam “sim”
ou “ndo” para cada item referente aos alimentos consumidos no dia anterior (Brasil,

2022; Costa et al., 2021).
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Tabela 7. Grupos de alimentos da lista do VIGITEL. Brasil, 2022.
Alimentos naturais ou béasicos Alimentos ultraprocessados

1  Alface, couve, brocolis, agrido ou espinafre 1. Refrigerante

2 Abdbora, cenoura, batata-doce ou 2. Suco de fruta em caixa, caixinha ou lata
quiabo/caruru

3  Mamaéo, manga, meldo amarelo ou pequi 3. Refresco em p6

4 Tomate, pepino, abobrinha, berinjela, 4. Bebida achocolatada
chuchu ou beterraba

5 Laranja, banana, mac¢a ou abacaxi 5. logurte com sabor

6  Arroz, macarrdo, polenta, cuscuz ou milho 6. Salgadinho de pacote (ou chips) ou
verde biscoito/bolacha salgado

7  Feijéo, ervilha, lentilha ou gréo de bico 7. Biscoito/bolacha doce, biscoito recheado

ou bholinho de pacote
8 Batata comum, mandioca, cara ou inhame 8. Chocolate, sorvete, gelatina, flan ou outra
sobremesa industrializada

9 Carne de boi, porco, frango ou pei 9. Salsicha, linguica, mortadela ou presunto

10 Ovo frito, cozido ou mexido 10.Pao de forma, de cachorro-quente ou de
hamburguer

11 Leite 11.Maionese, ketchup ou mostarda

12 Amendoim, castanha-de-caju ou 12.Margarina

castanha-do-Brasil/Para
13.Macarrao instantdneo (como miojo), sopa
de pacote, lasanha congelada ou outro
prato pronto comprado congelado

Fonte: compilado pela autora.

Quanto a escala de préticas alimentares, validada para adultos, ela abrangia
24 itens (conforme mostrado na Tabela 8), distribuidos em quatros dominios: escolhas
alimentares (inclusdo de alimentos no consumo habitual); modos de alimentacao
(condicdo em que a refeicdo € consumida, como ambiente, tempo e atencao);
planejamento de refeicbes (relacionada a aquisicdo e combinagéo de alimentos para
0 consumo); e organizacdo domeéstica (preparacao das refeicdes). Os participantes
respondiam aos itens através de uma escala do tipo Likert de 4 pontos. As respostas
para cada item - nunca, raramente, muitas vezes e sempre - eram pontuadas de zero
a trés para as questbes de 1 a 13 e de trés a zero para as questbes de 14 a 24,
respectivamente. Para efeitos de pontuagdo, os valores atribuidos a cada item eram

somados, resultado em um escore total variando de 0 a 72 (Gabe; Jaime, 2019).
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Tabela 8. Itens da escala de praticas alimentares. Brasil, 2022.

Pontuacao de 0 a 3 pontos Pontuacao de 3 a 0 pontos
1 Quando fago pequenos lanches ao longo do 14 Aproveito o horario das refeicbes para
dia, costumo comer frutas ou castanhas. resolver outras coisas e acabo deixando
de comer.
2 Quando escolho frutas, verduras e legumes, 15 Costumo fazer as refeicbes & minha mesa
dou preferéncia para aqueles que sdo de de trabalho ou estudo.

producéo local.
3 Quando escolho frutas, legumes e verduras, 16 Costumo fazer minhas refeicbes

dou preferéncia para aqueles que séo sentado(a) no sofa da sala ou na cama.
organicos.

4  Costumo levar algum alimento comigo em 17 Costumo pular pelo menos uma das
caso de sentir fome ao longo do dia. refeicdes principais (almoco e/ou jantar).

5 Costumo planejar as refeicbes que farei no 18 Costumo comer balas, chocolates e
dia. outras guloseimas.

6 Costumo variar o consumo de feijdo por 19 Costumo beber sucos industrializados,
ervilha, lentilha ou gréo de bico. como de caixinha, em p@, garrafa ou lata.

7  Na minha casa é comum usarmos farinha de 20 Costumo frequentar restaurantes fast-
trigo integral. food ou lanchonetes.

8  Costumo comer fruta no café da manha. 21 Tenho o habito de “beliscar” no intervalo

entre as refeicdes.
9  Costumo fazer minhas refeicfes sentado(a) a 22 Costumo beber refrigerante.
mesa.
10 Procuro realizar as refeicbes com calma. 23 Costumo trocar a comida do almogo ou
jantar por sanduiches, salgados ou pizza.
11 Costumo participar do preparo dos alimentos 24 Quando bebo café ou cha, costumo
na minha casa. colocar acucar.
12 Naminha casa compartilhamos as tarefas que
envolvem o preparo e consumo das refeicdes.
13 Costumo comprar alimentos em feiras livres
ou feiras de rua.
Fonte: Gabe; Jaime, 2019.

Adicionalmente, ao responsavel foi questionada a frequéncia com que realizava
as refeicbes principais (almo¢o ou jantar) com a crianga, utilizando a seguinte
pergunta: “Vocé costuma almocar ou jantar com a crianca participante deste estudo?”,

com opgdes de resposta: “Sim, todos os dias”; “Sim, 5 a 6 dias por semana”; “Sim, 3
a 4 dias por semana”; “Sim, 1 a 2 dias por semana”; “Raramente”; ou “Nao”.

Por fim, para investigar a pratica de atividade fisica e o comportamento
sedentario dos responsaveis, foram feitas perguntas sobre se o individuo praticava
alguma atividade fisica, e em caso afirmativo, quais atividades e o tempo despendido
nelas. Essas questdes foram baseadas no VIGITEL 2021 (Brasil, 2022), validadas para
adultos (Moreira, Alexandra Dias et al., 2017), abrangendo todas as atividades realizadas
pelo individuo, incluindo no tempo livre, no trabalho/escola, em casa e em
deslocamentos. Além disso, perguntou-se aos participantes o tempo despendido em

telas, incluindo TV e celular, conforme VIGITEL 2021 (Brasil, 2022).
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5.6 QUESTIONARIO PARA A CRIANCA

Apoés o responsavel preencher o questionario, uma mensagem orientava a
crianga a continuar o preenchimento sem interferéncia. Orientou-se que, caso
necessario, o responsavel deveria apenas auxiliar na leitura das questdes, sem
influenciar nas respostas da crianca. O questionario da crianca era composto por
guatro secdes: (1) identificacdo da crianca, (2) escala de silhuetas, (3) consumo
alimentar e (4) comportamentos alimentares e sedentérios (Apéndice G). Inicialmente,
a crianca fornecia dados de identificacdo, como idade (em anos) e sexo
(menina/menino).

A escala de silhuetas brasileira para criancas € composta por 11 figuras para
cada sexo, com a figura branca centralizada em um fundo preto. Nesse contexto, cada
crianca selecionava a figura que mais se assemelhava ao seu corpo atual (Freire;
Fisberg, 2017; Kakeshita et al., 2009). A escala foi empregada como uma alternativa validada
para estimar o estado nutricional diretamente pela propria crianca (Kakeshita et al., 2009)
e adaptada para uso digital (Freire; Fisberg, 2017). ISSo se deve ao fato de que a coleta
de dados ocorreu online, impossibilitando a afericdo direta das medidas de peso e
altura. Foi analisada e encontrada uma concordancia moderada entre as medidas
autorreferidas pelas proprias criangas e por seus responsaveis em um estudo
separado.

Para avaliar o consumo alimentar, a crianca assinalava as refeigdes realizadas
no dia anterior, escolhendo entre seis opc¢les: café da manha, lanche da manha,
almoco, lanche da tarde, jantar e ceia/lanche da noite. Em seguida, aplicou-se o
Questionario de Consumo Alimentar para Criancas Escolares (QUACEB) (Apéndice
H). O QUACEB é um recordatério qualitativo, autoadministrado, ilustrado e validado
pelo grupo de pesquisa para avaliar o consumo alimentar de criancas brasileiras
(Oliveira et al.,, 2023b). O questionario apresenta 43 figuras de agrupamentos de
alimentos, com legendas descrevendo o nome dos alimentos. A crianca era solicitada
a assinalar todos os alimentos e bebidas consumidos no seu dia anterior com base
nas ilustragcdes fornecidas.

Para avaliar os comportamentos, foi aplicado o Questionéario llustrado de
Comportamentos Alimentares e Sedentérios (QUICAS) (Apéndice I). O QUICAS é um
instrumento ilustrado, qualitativo, autoadministrado e validado pelo grupo de pesquisa

para criancas brasileiras (Oliveira et al, 2023a). O questionario abrange dez
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comportamentos alimentares alinhados com o Guia Alimentar (Brasil, 2014), divididos
em cinco recomendados e cinco ndo recomendados. Esses comportamentos incluem:
1) comer sem distracbes ou 2) comer com distracdes; 3) fazer as refeicbes na
companhia de alguém ou 4) comer sozinho; 5) manter uma alimentacdo com
regularidade ou 6) comer em horarios irregulares; 7) substituir as refeicdes por lanche
ou 8) ndo substituir refeicbes por lanche; e 9) participar nas tarefas domésticas
relacionadas as refeicbes ou 10) ndo se envolver nas atividades relacionadas as
refeicbes. Além disso, 0 questionario pergunta sobre o uso de telas no dia anterior,
utilizado como proxy para avaliar comportamentos sedentarios em criancas. Sao
considerados cinco dispositivos eletrénicos: celular, tablet, computador, televisao e
videogame. Cada dispositivo oferece quatro opcfes de resposta relacionadas a
frequéncia da realizagdo da atividade, incluindo pela manhd, tarde, noite e néo

realizacao.

5.7 VARIAVEIS ESTUDADAS

1) Consumo de alimentos ultraprocessados

O escore para o consumo de AUP foi estabelecido com base no instrumento
original simplificado do escore NOVA (Costa et al., 2021; Sattamini, 2019). Nesse contexto,
foi atribuido o valor 1 as respostas positivas relacionadas ao consumo, provenientes
de uma lista que contempla treze AUP para os responsaveis, obtida do VIGITEL (Brasil,
2022), e doze AUP para as criangas, proveniente do QUACEB (Oliveira et al., 2023b). Para
simplificacdo, algumas categorias foram agrupadas: “bebidas achocolatadas” e
“‘iogurte com sabor” foram incluidas no grupo de bebidas lacteas, enquanto
“‘margarina” e “maionese e ketchup” foram agrupadas no conjunto de molhos prontos
para consumo e produtos para untar, tanto para as criangas quanto para 0S
responsaveis. Adicionalmente, na lista dos responsaveis, “suco de fruta em caixa,
caixinha ou lata” e “refresco em p6” foram agrupadas na categoria de bebidas a base
de frutas. Dessa maneira, a lista de alimentos avaliados foi reduzida para dez AUP,
tanto para responsaveis como para criancas, cada um recebendo pontuacdes
variando de 0 a 10 (Tabela 9). Ressalta-se que as trés perguntas agrupadas
contribuem somente com um ponto No grupo, caso a resposta seja positiva em
gualguer uma de suas questdes. Ao final, para os responsaveis, um alto consumo de

AUP foi definido como escores iguais ou superiores a cinco, conforme proposto pelo
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Escore NOVA (Costa et al., 2021). JA os escores de AUP das criancas foram
categorizados em quartis (para o artigo 1) ou quintis (para o artigo 3), uma vez que
ndo ha um ponto de corte validado para o consumo em criangas na faixa etéria
estudada. O consumo de AUP foi classificado como “alto” nas criancas do 4° quartil

ou 5° quintil.

Tabela 9. Escore para consumo de alimentos ultraprocessados das criancas e de seus

responsaveis. Brasil, 2022.

Escore Alimentos ultraprocessados

Refrigerante

Bebida a base de fruta (suco de caixinha e refresco em p6)

Bebida lactea (achocolato ou iogurte com sabor)

Pao de forma ou bisnaguinha

Salgadinho de pacote ou biscoito/bolacha salgado

Biscoito/bolacha recheado ou bolinho de pacote

Chocolate, sorvete, gelatina, pirulito ou balinha

Salsicha, mortadela, linguica ou apresuntado

Molhos prontos para consumo ou produtos para untar (margarina, maionese ou ketchup)
10 Macarrao instantaneo, lasanha congelada ou pizza

Fonte: Consolidado pela autora.

O©oO~NO O, WNPE

2) Diversidade alimentar

O escore de diversidade alimentar seguiu a proposta da FAO (FAO, 2010,
2016),adaptado para a populacéo brasileira (Sattamini, 2019). Os grupos considerados
foram: cereais, raizes e tubérculos; leguminosas; carnes; ovos; leite; hortalicas verde-
escuras; frutas e hortalicas ricos em vitamina A; hortalicas verde-claros (em
substituicdo ao grupo de nozes e sementes); outras hortalicas; outras frutas (Tabela
10). Para cada consumo positivo no dia anterior foi atribuido o valor 1, e em caso
negativo o valor O.

Para os responsaveis, adotou-se o ponto de corte validado para adultos de
igual ou maior a 5 dos 10 grupos alimentares definidos (Martin-Prevel et al., 2017). Para
as criancas, dada a auséncia de um ponto de corte, dividiu-se a amostra em quartis.
O consumo alimentar foi classificado como “baixa diversidade” nas criangas do 1°
guartil, enquanto aquelas classificadas no 2°, 3° e 4° quartis foram designadas por
possuirem uma “diversidade alimentar”.

Também foi avaliada a diversidade alimentar das criangas, seguindo a proposta
do Fundo das Nag¢des Unidas para a Infancia (UNICEF) (UNICEF; WHO, 2021). Foram
considerados oito grupos de alimentos basicos ou naturais: cereais, raizes e
tubérculos; leguminosas; carnes; ovos; leite; frutas e hortalicas ricos em vitamina A,

outras frutas; outras hortalicas (Tabela 10). Cada alimento consumido foi contabilizado
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como um ponto, em uma escala que varia de zero (nenhum alimento consumido) a
oito. O grupo “leite materno” foi substituido pelo desmembramento dos grupos de
frutas e hortalicas. Para as criancas, foi considerada alta diversidade alimentar quando

cinco ou mais alimentos foram consumidos.

Tabela 10. Escore da diversidade alimentar considerando os alimentos naturais ou basicos. Brasil,
2022.

Diversidade alimentar

Escore FAO adaptado para o Brasil UNICEF

1 Arroz, batata ou mandioca Arroz, batata ou mandioca

2 Feijao Feijao

3 Carne de boi, porco, frango, peixe ou Carne de boi, porco, frango, peixe ou
camarao camarao

4 Ovo Ovo

5 Leite Leite

6 Brocolis ou couve Abobora, cenoura, maméo ou manga

7 Abdbora, cenoura, mamao ou manga Outras frutas

8 Alface ou repolho Outros vegetais

9 Tomate, chuchu ou pepino

10 Banana, macga, laranja, tangerina, uva ou
abacate

Legenda: FAO: Organizacao das Nagfes Unidas para a Alimentacao e a Agricultura; UNICEF: Fundo das Nag¢fes
Unidas para a Infancia.
Fonte: compilado pela autora.

3) Comportamentos alimentares das criancas

Foi calculada a proporcdo de criancas que relataram adotar o0s
comportamentos alimentares recomendados e ndo recomendados, conforme indicado
pelo QUICAS (Oliveira et al., 2023a). Além disso, foi considerada a presenca ou auséncia
da realizacao do café da manha, bem como o consumo ou ndo consumo das trés

refeicBes principais (café da manha, almoco e jantar).

4) Préticas alimentares dos responsaveis

Os responsaveis foram categorizados em trés categorias, conforme definido
pelos autores da escala: individuos com alimentacdo em conformidade com as
recomendacgdes do Guia Alimentar (pontuacéo superior a 41 pontos); agueles com
alimentacdo saudavel, mas que necessitam de adaptacdes e melhorias (pontuacéo
entre 32 e 41 pontos); e outros que precisam de mudancas em suas praticas

alimentares (pontuacgao inferior a 32 pontos (Gabe; Jaime, 2019, 2020).
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5) Uso de telas

Os responsaveis foram categorizados como sedentarios quando despendiam
3 ou mais horas assistindo TV ou usando celular, conforme definido pelo VIGITEL
2021 (Brasil, 2022).

Para as criancas, foi realizada uma estimativa considerando a recomendacéao
de no maximo 2 horas diarias de exposicao a tela para aquelas com idades entre 6 e
10 anos (SBP, 2019b, 2019a). Foi considerado um comportamento de uso excessivo de
telas para aqueles que relataram uso em dois ou mais periodos no dia anterior,
independentemente do tipo e quantidade de dispositivos. Por outro lado, o uso
aceitavel de telas foi atribuido aqueles que relataram ter utilizado algum dispositivo
em um Unico periodo (manha ou tarde ou noite) ou aqueles que néo os utilizaram no

dia anterior.

6) Atividade fisica do responsavel

Os responsaveis foram classificados como individuos inativos e ativos,
seguindo os parametros da OMS (WHO, 2020). Adultos foram considerados ativos se
praticassem pelo menos 150 minutos de atividades fisicas leves ou moderadas, ou

pelo menos 75 min de atividades fisicas vigorosas por semana (WHO, 2020).

7) Estado nutricional

O estado nutricional tanto das criancas quanto de seus responsaveis foi
avaliado por meio do indice de Massa Corporal (IMC), calculado como a razo entre
0 peso em kg e o quadrado da altura em metros, seguindo as diretrizes estabelecidas
pelo Ministério da Saude (Brasil, 2011).

Para responsaveis com idade entre 18 e 59 anos, a classificacdo foi a seguinte:
baixo peso, com IMC < 18,49 kg/mz?; eutrofia, com IMC entre 18,50 kg/m? e 24,99
kg/m?, e com excesso de peso, com IMC igual ou superior a 25 kg/m2. Para
responséveis com 60 anos ou mais, a classificacdo foi: abaixo do peso se tivessem
IMC < 22 kg/m?; peso normal com IMC entre 22 kg/m2 e 27 kg/m2; e com excesso de
peso com IMC > 27 kg/m? (Brasil, 2011).

As criangas tiveram seu estado nutricional classificado com base no escore z
do IMC para idade, utilizando o software AnthroPlus (WHO, 2007). Essa classificacédo
considerou o sexo da crianga, a data de nascimento, a data da coleta de dados e as

medidas de peso (kg) e altura (cm) relatadas pelos seus responsaveis. As criancas
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foram consideradas baixo peso se o escore z do IMC para idade fosse < -2, peso
normal se o escore z fosse = -2 e < +1, e com excesso de peso se o escore z fosse >
+1 (Brasil, 2011; WHO, 2007).

Para lidar com dados ausentes sobre o0 peso ou altura das criancas (n=439),
dos quais os responsaveis ndo souberam informar, foi realizada uma imputacdo
multipla por regressao logistica multinomial, considerando as respostas da escala de
silhuetas, o sexo e data de nascimento das criangas. Essa imputacao foi executada
por meio do comando "mi impute mlogit". Isso evitou uma perda significativa de dados
sobre o estado nutricional das criancas (23,3%).

O estado nutricional tanto dos responsaveis quanto das criancas foi finalmente
classificado em duas categorias: adequado e inadequado (juncéo das categorias de

abaixo do peso e com excesso de peso).

8) Frequéncia de refeicdes em familia
A pratica de fazer as refeicbes com as criancas foi categorizada em 0-4 e 25
dias na semana, sendo esta Ultima considerada como consumo frequente (Martins et

al., 2019a).

5.8 ANALISE DOS DADOS

Os dados foram extraidos em uma planilha do EXCEL e importados para o
SPSS Statistics® versdo 23 e Stata® versdo 16. As variaveis foram classificadas
guanto a sua natureza qualitativa (nominal ou ordinal) ou quantitativa (numérica).

Realizou-se uma analise exploratéria dos dados para identificar os dados
omissos (missing data), erros de registro (valores “impossiveis” para a variavel) e
valores discrepantes (outliers ou dados extremos em relacdo a maioria dos valores do
conjunto de dados). Para as variaveis qualitativas (nominais ou ordinais), foram
gerados gréficos de barras e calculadas as distribuicbes de frequéncias das
categorias. Para as variaveis quantitativas, elaboraram-se graficos box plot e
histogramas, além do calculo das medidas de tendéncia central (média e mediana),
de distribuicdo (assimetria e curtose) e de dispersdo (minimo, maximo, desvio-padrao
da média e desvio interquartilico).

Em seguida, os dados quantitativos foram avaliados quanto aos pressupostos

de normalidade (teste de Kolmogorov-Smirnov) e homogeneidade das variancias
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(teste de Levene). Foram classificados como dados paramétricos aqueles que
apresentaram: distribuicdo normal, homogeneidade da variancia e independéncia
entre os dados de diferentes participantes (Field; Viali, 2021). As analises estatisticas
foram aplicadas de acordo com a distribuicdo de dados de modo a cumprir 0os objetivos
da pesquisa.

Para caracterizar 0 consumo alimentar e os comportamentos alimentares e
sedentarios de criancas em idade escolar (objetivo especifico 1); descrever as
caracteristicas socioecondémicas, 0 consumo e as praticas alimentares, 0s
comportamentos sedentarios e a pratica de atividade fisica dos responsaveis (objetivo
especifico 3); e analisar a frequéncia da realizacéo de refeicbes em familia (objetivo
especifico 5), foram conduzidas analises descritivas. Os dados categoricos foram
apresentados em tabelas contendo as frequéncias absolutas e relativas com intervalo
de 95% de confianca. Para os dados numéricos assimétricos, foram apresentados a
mediana e o desvio interquartilico; e para os dados simétricos, a média e o desvio-
padréo.

A fim de verificar a associacéo entre consumo de AUP e diversidade alimentar
e comportamentos alimentares e sedentarios das criancas participantes (objetivo
especifico 2 da tese, explorado no artigo 1), calculou-se a razao de prevaléncia por
meio de uma regressao logistica de Poisson com variancia robusta. No software Stata,

0 comando utilizado foi “poisson variavel desfecho variaveis de exposicao covariaveis,

rirr”. As variaveis de desfechos foram o consumo alimentar da crianca a partir do
escore de AUP e da diversidade alimentar, ambos categorizados em quartis e
classificados de forma binaria. As varidveis de exposicdo incluiram os
comportamentos alimentares e 0 uso de telas (utiizado como proxy para os
comportamentos sedentarios) das criancas.

Para verificar a associa¢do entre o consumo de AUP pela crianga e o estilo de
vida de seu responsavel, incluindo consumo e praticas alimentares, comportamentos
sedentéarios, pratica de atividade fisica e condicbes socioeconémicas (objetivo
especifico 4 da tese, explorado no artigo 2), calculou-se a razdo de médias por meio
de uma regressdo de Poisson, utilizando uma funcdo Log-linear. A analise foi
realizada no SPSS, na janela “General Loglinear Analysis”, com a distribuicdo de
Poisson selecionada. O escore de AUP das criangas (numérico, variando de 0 a 10)

foi a variavel de desfecho, e as variaveis de exposi¢ao categoricas abrangeram o nivel
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de escolaridade dos responsaveis, as praticas alimentares, o tempo de tela, a pratica
de atividade fisica e o consumo de alimentos ultraprocessados dos responsaveis.

Ja para verificar a associacao entre a realizacédo de refeicbes em familia e o
estado nutricional, consumo alimentar e comportamentos alimentares e sedentéarios
das criancas e de seus responsaveis (objetivo especifico 6 da tese, explorando no
artigo 3), calculou-se odds ratio por uma regressao logistica no Stata, utilizando o

comando “logistic variavel desfecho variavel de exposicéo covariaveis”. Os desfechos

compreenderam o estado nutricional, classificado em presenca ou auséncia de ma
nutrigdo, o consumo excessivo ou recomendado de AUP e a presenca ou auséncia
de diversidade alimentar na alimentacdo, tanto das criangcas quanto de seus
responsaveis. A variavel de exposicao foi a frequéncia da realizacéo de refeicdes em
familia categorizada.

Os testes de regressdes foram ajustados pelas seguintes covariaveis:
macrorregides, sexo e idade das criancas e como proxy do status socioeconémico a
dependéncia administrativa da escola (nos artigos 1 e 2) e escolaridade do
responsavel (no artigo 3). Além disso, foi considerado um intervalo de confianca de

95% e um nivel de significancia de p<0,05.

5.9 ASPECTOS ETICOS

O projeto foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de
Ciéncias da Saude da Universidade de Brasilia, sob os numeros CAEE
17386019.8.0000.0030 e parecer 3.675.033, em 31 de outubro de 2019. Atualizactes
foram realizadas em 07 de setembro de 2021, com o numero do parecer 4.956.50
(Anexo). Os responséaveis manifestaram concordancia por meio do Termo de
Consentimento Livre e Esclarecido (TCLE) (Apéndice H), enquanto as criangas
expressaram concordancia por meio do Termo de Assentimento Livre e Esclarecido

(TALE) (Apéndice I), ambos apresentados no inicio do questionario on-line.
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6 RESULTADOS E DISCUSSOES

Este estudo originou trés artigos cientificos. O primeiro, intitulado “Consumption
of Ultra-Processed Foods and Low Dietary Diversity are Associated with Sedentary
and Unhealthy Eating Behaviors: a Nationwide Study with Brazilian Schoolchildren?,
esta publicado na PLOS ONE (Oliveira et al., 2024). Este artigo responde o0s objetivos
especificos um e dois dessa tese. Nesse contexto, explorou a relagdo entre 0 consumo
alimentar, com énfase no consumo de AUP e diversidade alimentar, e o0s
comportamentos alimentares e sedentarios das criangas.

O segundo artigo, denominado “The Effect of Parents’ Lifestyle on
Schoolchildren’s Consumption of Ultra-Processed Food”, foi submetido a Public
Health. O artigo responde aos objetivos especificos trés e o quatro da tese e se
concentrou na andlise da associacdo entre o consumo de AUP pelas criancas e
informacdes de seus responsaveis, como nivel de escolaridade, consumo de AUP,
praticas alimentares habituais, uso de telas e pratica de atividade fisica.

O terceiro artigo, intitulado “Regular Family Meals Associated with Nutritional
Status, Food Consumption, and Sedentary and Eating Behaviors of Schoolchildren
and their Caregivers”, foi submetido a Appetite. Esse artigo busca atender aos
objetivos especificos cinco e seis da tese. Para isso, investigou a relacao entre a
frequéncia de refeicGes em familia e o consumo de AUP, a diversidade alimentar, o
estado nutricional e os comportamentos alimentares e sedentarios de criangas e seus

responsaveis.
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Abstract
Background

Consumption of ultra-processed foods and low dietary diversity are risk factors for chronic
diseases.

Aim
To evaluate the association between food consumption and sedentary and unhealthy eating
behaviors of Brazilian schoolchildren between 6 and 11 years old.

Methods

Cross-sectional study. A prevalence sample was calculated considering the number of chil-
dren enrolled in elementary school. This sample was distributed proportionally to Brazil's
macro-regions and the type of school (public or private). The questionnaire was developed
in Google Forms and disseminated through the snowball technique. The questionnaire was
filled in by the children’s parents, with information about the child’s identification and health.
Afterward, the child completed a questionnaire by her/himself. We used the previously vali-
dated lllustrated Questionnaire on Food Consumption for Brazilian Schoolchildren and the
lllustrated Questionnaire on Eating and Sedentary Behaviors. Food consumption was ana-
lyzed using the NOVA score and the dietary diversity score. Poisson’s regression with
robust variance was performed (p<0.05).

Results

The study included 2,021 dyads. Of these, 27.6% of children reported eating five or more
ultra-processed foods and 39.0% four or fewer natural or staple foods the previous day.
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Using screens, proxy of sedentary behavior (Prevalence Ratio—PR = 1.8, Confidence Inter-
val-Clgsy1.2—2.8) and eating at irregular hours (PR = 1.6, Clgse1.2—2.2) were risk factors
for high consumption of ultra-processed foods and low dietary diversity in schoolchildren. In
addition, eating the three main meals on the previous day (PR = 0.6, Clgs,0.4—0.8) was
identified as protective factors against the consumption of ultra-processed foods and in
favor of dietary diversity among schoolchildren.

Conclusion

Sedentary and unhealthy eating behaviors were associated with the consumption of ultra-
processed foods and low dietary diversity in Brazilian schoolchildren.

Introduction

Chronic diseases are a burden on the economy and the world’s leading causes of death and
loss of quality of life [1]. In 2017, more than 2.1 billion children were affected by chronic dis-
eases, and more than two-thirds of risk factors for chronic diseases emerged during childhood
and adolescence [2]. The last Global Burden of Diseases showed that in 2019 non-communica-
ble diseases killed equivalent to 22.5% of children 5-9 years globally and 44.4% in Brazil [3].
Non-communicable diseases, also known as chronic diseases, tend to have slow progress and
long duration. They result from a combination of sociodemographic, genetic, physiological,
environmental, medical conditions, and behavioral factors. Unhealthy diets and physical inac-
tivity are modifiable behavioral risk factors that significantly contribute to the development of
chronic diseases [4].

Dietary habits are formed during childhood and consolidated in adulthood [5]. A report by
the Food and Agriculture Organization of the United Nations (FAO) shows the association
between ultra-processed food consumption and the risk of various diet-related non-communi-
cable diseases, such overweight/obesity [6]. In Brazil, primary healthcare data from the Food
and Nutrition Surveillance System (SISVAN) in 2022 showed that 93% of children between 5
and 9 years of age had consumed ultra-processed foods on the day prior to the consultation.
On the other hand, the prevalence of the consumption of natural or staple foods, such as
beans, fruits, and vegetables, was 15%, 13%, and 79%, respectively [7].

Furthermore, children’s eating behaviors can be associated with risk factors for their health
and habit formation [8]. The Dietary Guidelines for the Brazilian Population present some
healthy eating behaviors such as eating regularly and mindfully, eating in appropriate environ-
ments, eating in company, and developing, exercising, and sharing culinary skills [9]. Eating
behaviors reflect what and how children eat, and they are influenced by children’s eating pat-
terns, taste preferences, appetite, psychosocial factors, as well as the level of physical activity
[10].

Sedentary behavior is associated with poor health outcomes such as increased adiposity,
poorer cardiometabolic health, and reduced sleep duration [11]. Sedentary behavior includes
activities involving small movements during the day, and the most frequent in children is
screen use. The WHO Guidelines on Physical Activity and Sedentary Behavior recommend
that children should limit the amount of sedentary time, particularly the amount of recrea-
tional screen time [12].

So far, no comprehensive national studies have examined food consumption, eating and
sedentary behaviors among schoolchildren or their interconnectedness. The association
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between food consumption and behaviors has already been evaluated in other audiences, such
as adults [13,14], adolescents [15—-19], university students [20], pregnant women [21], and
early childhood children [22—-24]. Consequently, our study aims to fill this gap by investigating
the association between food consumption—emphasizing on the consumption of ultra-pro-
cessed foods and dietary diversity—and sedentary and eating behaviors among Brazilian
schoolchildren.

Methods
Study design

An online cross-sectional study was conducted as part of the Schoolchildren Nutrition Study

(Estudo de Nutricdo de Criancas Escolares—ENUCE in Portuguese). The project was approved

by the Research Ethics Committee of the Faculty of Health Sciences at the University of Bras'i-
lia (humber 3,675,033 on October 31, 2019). The responsible and the children agreed to the

Informed Consent Form.

Participants

The study population consisted of children in the elementary school grades, particularly the
first to fifth grades, in public and private Brazilian schools.

A sample was calculated considering a population of 14,533,651 children, referring to the
number of enrollments in these elementary school grades according to the 2021 National
School Census [25]; a confidence level of 95%; a prevalence of ultra-processed food consump-
tion of 89%, data from SISVAN in 2021 [7]; and a relative error of approximately 0.01%, total-
ing 2,019 children.

This sample value was distributed proportionally to Brazilian macro-regions and type of
school (public and private), according to the population of the 2021 National School Census
[25]. We considered adequacy 30% for more or less of the minimum calculated sample of each
macro-region and type of school (Table 1).

All children between 6 and 11 years old enrolled in the first to fifth grades of Brazilian ele-
mentary schools with internet access were considered eligible for our study. The exclusion cri-
teria were children with conditions that could make it difficult to complete the questionnaire,
such as cerebral palsy, intellectual disability, microcephaly, hemiplegia, and Dunner syndrome.

Table 1. Sample distribution according to the Brazilian macro-region and type of school. Brazil, 2022.

Variables

Brazil

Macro-Regions
North
Northeast
Central-West
Southeast
South

Type of School
Public

Private

Compiled by authors.

Population estimated by School Census, 2021 Calculated sample Adequacy 30% for more or less
n (%) n (%) n

14,533,651 (100%) 2,019 (100%) 2,625-1,413
1,616,919 (11.12) 225 (11.12) 294-158

4,132,922 (28.44) 574 (28.44) 746-402

1,167,389 (8.03) 162 (8.03) 212-113

5,660,515 (38.95) 786 (38.95) 1,022-550

1,955,906 (13.46) 272 (13.46) 354-190

11,919,578 (82.01) 1,656 (82.01) 2,153-1,159
2,614,073 (17.99) 363 (17.99) 472-254

https://doi.org/10.1371/journal.pone.0294871.t001
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We also excluded children with eating difficulties or problems that could alter food consump-
tion, such as food allergy or intolerance, Asper syndrome, Silver Russell syndrome, Hashimo-
to’s thyroid, diabetes, kidney disease, Ehler-Danlos, G6PD deficiency, irritable intestine
syndrome, megacolon, adrenal hyperplasia, high ferritin, gastritis, and reflux. After data collec-
tion, we applied the inclusion and exclusion criteria to the database.

Study procedures

Our questionnaire was developed in Google Forms. Participants (parents and children) were
recruited using the snowball sampling technique [26]. We selected all parents who had access
to the questionnaire for the research. The access link to the questionnaire was published on the
researchers’ social networks and sent by e-mail to state and municipal education departments,
public and private schools, unions of education professionals, nutritionists’ councils, and
councils of secretaries of education. The link was available from February to November 2022,
when the minimum calculated sample was reached.

Initially, the questionnaire was filled in by the children’s parents, with information about
the child’s identification and health. Afterward, the child completed a questionnaire by her/
himself. The questionnaire guided the parents to avoid interfering with the children’s
responses. The questionnaire was tested in a pilot study. The Dietary Guidelines for the Brazil-
ian Population [9] was made available at the end of the questionnaire. In addition, participants
received individual results and a booklet with guidelines on healthy eating, physical activity,
and mental health in children written by the researchers. The schools that supported the dis-
semination of the study received collaboration certificates.

Measures

The first part of the questionnaire, filled in by the child’s parent, asked for information about
the child, such as date of birth, location of residence, the type of school (public or private) that
the child attends, and data about the child’s health (for exclusion criterion).

After the parent filled in the first part of the questionnaire, a recommendation was pre-
sented for the child to continue completing the form by her/himself. The child was asked to
mark the meals he/she did yesterday and answer the Illustrated Questionnaire on Food Con-
sumption for Brazilian Schoolchildren (QUACEB—Questionario llustrado de Consumo Ali-
mentar para Criancas Escolares Brasileiras) and the Illustrated Questionnaire on Eating and
Sedentary Behaviors (QUICAS—Questionario llustrado de Comportamentos alimentares e
sedentarios). The QUACEB is a validated questionnaire to investigate the food consumption of
elementary schoolchildren between six and ten years of age. This questionnaire is a self-
reported recall with 43 foods illustrated [27]. The QUICAS is a validated questionnaire to
investigate the eating and sedentary behaviors on the previous day in schoolchildren seven to
ten years old. It is an illustrated questionnaire with ten eating behaviors (referring to the act of
eating without distractions, with company, on a regular basis, and participation in tasks
involved in meal preparation) and five sedentary behaviors (related to the use of television,
computer, tablet, cell phone, and video game) with four frequency options each (morning,
afternoon, night, and never) [28].

Data analysis

Regarding food consumption obtained by the QUACEB application, we calculated the NOVA
score and the dietary diversity score. The NOVA score was calculated from the sum of
reported groups of ultra-processed foods: for each “yes” as an answer, the value 1 was assigned,
and for the “no” answers, the value 0 was assigned. Therefore, the score ranged from 0 (none
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Table 2. Food groups for calculating the NOVA score and the dietary diversity score. Brazil, 2022.

Score Ultra-processed food groups Natural or staple food groups

1 Soda Rice, potato, or cassava/manioc

2 Industrialized juices in cartons Beans

3 Chocolate milk or flavored yogurt Beef, pork, chicken, fish, or shrimp
4 Packaged bread Egg

5 Packaged Salty snacks or crackers Milk

6 Cookie or packaged sweet cake Broccoli or kale

7 Chocolate, ice cream, gelatin, or candy Squash, carrot, papaya, or mango

8 Salami, sausage, baloney, or ham Lettuce or cabbage

9 Margarine, mayonnaise, or ketchup Tomato, chayote, or cucumber

10 Instant noodles, frozen lasagna, or pizza Banana, apple, orange, tangerine, grape, or avocado

Compiled by authors.

https://doi.org/10.1371/journal.pone.0294871.t002

of the foods was consumed on the previous day) to 10 (at least one ultra-processed food from
each of the 10 groups was consumed on the previous day) [29]. The same grouping of ultra-
processed foods adopted in the original simplified instrument [30] was used in our study
(Table 1). For the dietary diversity score, the list of foods adapted for the Brazilian population
was used [30], based on the FAO indicator [31]. For the classification of the dietary diversity
score, the value 1 was assigned for the presence of each of the 10 food groups: grains and
tubers; legumes; meats; eggs; milk; dark green leafy vegetables; fruits and vegetables rich in
vitamin A; light green leafy vegetables; other vegetables and other fruits (Table 2). This score
was summed up, ranging from 0 to 10.

The scores were divided into quartiles. The highest risk group was the combination of high
consumption of ultra-processed foods (fourth quartile) and low dietary diversity (first quartile).

The sedentary behaviors were classified as “acceptable screen” use behavior for those who
reported using television, computer, tablet, cell phone, and video game in a single period
(morning or afternoon, or night) or had not used them on the previous day; and “excessive
screen” use behavior for those who reported using them (even if it was only one of the screens
asked) in two or more periods in the previous day.

A descriptive analysis was performed. For categorical variables, the prevalence was calcu-
lated with a Confidence Interval (Cl) of 95%. The Poisson regression model with robust vari-
ance estimation was performed to calculate the prevalence ratios (PRs) of behavioral variables
associated with high consumption of ultra-processed food and low dietary diversity. Eating
and sedentary behaviors were considered exposure variables, and food consumption on the
previous day in quartiles was the outcome variable. Analyses were conducted both individually
and in combination with exposure and outcome variables. A significance level of less 0.05 was
considered. The association was adjusted for the variables of the Brazilian macro-region, type
of school (proxy of socioeconomic status), gender, and age of the child. Analyses were per-
formed using Stata software version 16.

Results

The questionnaire was answered by 2,206 people. Of these, 185 were excluded, including 25
responses whose parents had not agreed with the informed consent form; 2 duplicate
responses from the same person; 13 children that had not agreed with the informed consent
form; 78 children under 6 years and over 11 years old; 10 children with cognitive disorders;
and 57 children with eating disorders.
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Table 3. Participants distribution according to the Brazilian macro-region and type of school. Brazil, 2022.

Variables Study sample Distribution of the study sample Adequacy with calculated sample
n % %

Brazil 2,021 100.0 100
Macro-Regions

North 294 14.6 130

Northeast 504 24.9 88

Central-West 212 10.5 130

Southeast 697 34.5 88

South 314 15.5 115
Type of School

Public 1,757 86.9 106

Private 264 13.1 73

Compiled by authors.

https://doi.org/10.1371/journal.pone.0294871.t003

Therefore, the study included 2,021 Brazilian children. According to the last National
School Census [25], participants were distributed proportionally to Brazilian macro-regions
and type of school (Table 3).

Most children were male (51.7%), and the mean age was 8 years old (Standard Deviation—
SD = 1.5). The mean consumption of ultra-processed foods (NOVA score) on the previous
day was approximately 3.5 groups (SD = 2.1) and the mean consumption of natural or staple
foods (dietary diversity score) was 5.1 groups (SD = 2.1). Children in the last quartile of the
NOVA score (27.6%) consumed five or more groups of ultra-processed foods, and children in
the first quartile of the dietary diversity score (39.0%) consumed four or fewer groups of natu-
ral or staple foods. Regarding sedentary behavior, the majority of children (75.7%) used
screens (such as tablets, cell phones, computers, televisions, or video games) in more than one
period (morning, afternoon, or night) on the previous day. In general, children showed healthy
eating behaviors but had a high prevalence of eating meals watching TV or using a cell phone
(47.2%) and low participation in household activities involving meal preparation (34.2%)
(Table 4). On average, children consumed four meals (SD = 1.0) on the previous day.

The prevalence of food consumption, according to the quartiles of the NOVA score and the
dietary diversity score, by eating and sedentary behaviors are presented in Table 5.

High consumption of ultra-processed foods and low dietary diversity (4™ quartile of the
NOVA score and 1% quartile of the dietary diversity score) were associated with sedentary
behavior of the screen use [Prevalence Ratio—PR = 2.21; p<0.01]; and with eating behaviors,
such as eating while watching television or using a cell phone [PR = 1.71; p<0.01], eating
alone [PR = 1.65; p =0.02], eating at irregular times [PR = 1.97; p<0.01], but not participating
in household activities involving meal preparation [PR = 1.53; p<0.01], consuming three main
meals [PR = 0.56; p<0.01], and eating breakfast [PR = 0.67; p = 0.01] (Table 6).

The association between eating and sedentary behaviors and food consumption shown in
Table 6 (crude analysis) was maintained after adjusting for the variables: type of school,
macro-regions, gender, and age of the child (Table 7). Therefore, children who used screens
excessively had a 115% greater chance of belonging to the higher risk group (higher consump-
tion of ultra-processed foods and lower consumption of natural or staple foods) than those
with acceptably used screens. Regarding eating behaviors, children who presented unhealthy
behaviors, such as watching television or using cell phones during meals, eating alone, not eat-
ing at regular times, and not participating in household activities involving meal preparation,
had 65%, 66%, 91%, and 53% greater chance, respectively, of belonging to the higher risk
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Table 4. Descriptive analysis of food consumption, sedentary and eating behaviors of Brazilian schoolchildren
(n=2,021). Brazil, 2022.

Study variables Prevalence
n % | Closy,

Food consumption
NOVA score’

1%, 2", and 3™ quartiles 1464 72.4 70.4-74.3

4™ quartile 557 27.6 25.6-29.5
Dietary diversity score?

1% quartile 789 39.0 36.9-41.2

2" 3" and 4™ quartiles 1232 61.0 58.8-63.0

NOVA score and dietary diversity score®

NOVA score of1%, 2", 3 quartiles and diversity score of 2", 3™, 4" quartiles | 1824 90.3 88.9-91.5

4™ quartile of NOVA score and 1% quartile of the dietary diversity score 197 9.7 8.5-11.0

Sedentary behavior

Screen time
Acceptable 492 24.3 22.5-26.3
Excessive 1529 75.7 73.7-77.5

Eating behavior

Eating main meals with distractions

Without watching television and using cell phones 1067 52.8 50.6-54.9

Watching TV or using a cell phone 954 47.2 45.0-49.4
Eating main meals in company

With company 1898 93.9 92.8-94.9

Alone 123 6.1 5.1-7.2
Eating main meals at regular times

At the usual time 1724 85.3 83.7-86.8

At a different time than usual 297 14.7 13.2-16.3
Participation in household activities involving meal preparation

Yes 691 34.2 32.1-36.3

No 1330 65.8 63.7-67.8
Consumed all three main meals on the previous day

Yes 1552 76.8 74.9-78.6

No 468 23.2 21.4-25.0
Consumed breakfast on the previous day

Yes 1736 85.9 84.3-87.4

No 284 14.1 12.7-15.6

Legend: n: Sample; %: Percentage; Clgsy,: 95% confidence interval.

* Sample proportional to the population, with a margin of 30%, according to the last National School Census (INEP,
2022).

1The 1%, 2", and 3™ quartiles represent the consumption of four or fewer ultra-processed foods; and the 4th quartile
refers to the consumption of five or more ultra-processed foods.

2The 1st quartile represents the consumption of four or fewer natural or staple foods; and the 2", 3, and 4"
represent the consumption of five or more natural or staple foods.

3 The 4t quartile of the NOVA score and the 1% quartile of the dietary diversity score represent children who
consumed five or more ultra-processed foods and four or fewer natural or staple foods; and the group in the 1%, 2",
and 3™ quartiles of the NOVA score and the 2™, 3, and 4™ quartiles of the diversity score represent those who
consumed less than five ultra-processed foods and more than four natural or staple foods.

Compiled by authors.

https://doi.org/10.1371/journal.pone.0294871.t004
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Table 5. Prevalence of eating and sedentary behaviors based on food consumption the previous day, assessed using NOVA score and dietary diversity score divided

into quartiles (n = 2,021). Brazil, 2022.

Exposure variables

4" quartile of the NOVA score?

(n=557)
n % Closy,

Sedentary behavior: screen time

Acceptable 85 15.2 12.5-18.5

Excessive 472 84.8 81.5-87.5
Eating behavior: eating with distractions

Without watching television and using cell phones 259 46.5 42.4-50.6

Watching TV or using a cell phone 298 53.5 49.3-57.6
Eating behavior: eating in company

With company 516 92.6 90.2-94.5

Alone 41 7.4 5.4-9.8
Eating behavior: eating at regular times

At the usual time 445 79.9 76.4-83.0

At a different time than usual 112 20.1 16.9-23.6
Eating behavior: participation in household activities involving meal preparation

No 378 67.9 63.8-71.6

Yes 179 32.1 28.4-36.1
Eating behavior: consumed all three main meals on the previous day

No 129 23.2 19.8-26.8

Yes 428 76.8 73.1-80.1
Eating behavior: consumed breakfast on the previous day

No 74 13.3 10.7-16.4

Yes 483 86.7 83.6-89.3

Legend: n: Sample; %: Percentage; Clgsy: 95% confidence interval.
1 The consumption of five or more ultra-processed foods.
2 The consumption of four or fewer natural or staple foods.

1 quartile of dietary diversity

158
631

354
435

730
59

627
162

564
225

264
524

169
619

score? (n = 789)

%

20.0
80.0

44.9
55.1

92.5
7.5

79.50
20.5

71.5
28.5

335
66.5

21.4
78.6

CIBS%

17.4-22.9
77.0-82.6

41.4-48.4
51.6-58.6

90.5-94.2
5.8-9.5

76.5-82.1
17.8-23.5

68.2-74.5
25.5-31.7

30.3-36.8
63.1-69.7

18.7-24.4
75.6-81.3

3The consumption of five or more ultra-processed foods and the consumption of four or fewer natural or staple foods.

Compiled by authors.

https://doi.org/10.1371/journal.pone.0294871.t005

4% quartile of the NOVA score
and 1st quartile of the dietary
diversity score® (n=197)

172

78
119

178
19

147
50

147

69
128

155

%

12.7
87.3

39.6
60.4

90.4
9.6

74.6
25.4

74.6
25.4

35.0
65.0

19.8
80.2

CI95%

8.7-18.1
81.8-91.2

32.9-46.6
53.4-67.0

85.3-93.7
6.2-14.6

68.0-80.2
19.7-31.9

68.0-80.2
19.7-31.9

28.6-41.9
58.06-71.3

14.8-25.9
74.0-85.2

group (high consumption of ultra-processed foods and low consumption of natural or staple
foods) than children who reported healthy eating behaviors on the previous day. Furthermore,
children who consumed breakfast and consumed three main meals (breakfast, lunch, and din-
ner) had a lower chance for each of belonging to the group with high consumption of ultra-
processed foods and low consumption of natural or staple foods (Table 7).
In the adjusted multiple Poisson regression, the models were found to be statistically signifi-
cant (p<0.01). This indicates that at least some of the explanatory variables significantly pre-
dict the dependent variables. Specifically, using screens (as a proxy for sedentary behavior)
[PR = 1.86; p<0.01], eating at irregular times [PR = 1.62; p <0.01], and consuming all three
main meals on the previous day [PR = 0.59; p<0.01] maintained a statistically significant pre-

dictive effect in children who fell into the 4th quartile of the NOVA score and the 1st quartile

of the dietary diversity score (Table 8).

Discussion

This is the first Brazilian online study in a nationwide sample that assessed the relationship
between intake of ultra-processed and natural or staple foods with eating and sedentary
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Table 6. A crude analysis of the association between eating and sedentary behaviors (exposure variables) and food consumption on the previous day (outcome vari-
able), using the NOVA score and food diversity score by Brazilian schoolchildren (n = 2,021). Brazil, 2022.

4th quartile of the NOVA score

Exposure variables 4* quartile of the NOVA score! 1% quartile of dietary diversity and 1st quartile of the dietary
(n=557) score? (n =789) diversity score® (n =197)
PR Clgs, P value PR Clgsy P value PR Clgss, P value
Sedentary behavior: screen time
Acceptable 1.00 1.00 1.00
Excessive 1.79 1.4-2.2 <0.01* 1.28 1.1-1.5 <0.01* 2.21 1.5-3.3 <0.01*
Eating behavior: eating with distractions
Without watching television and using cell phones 1.00 1.00 1.00
Watching TV or using a cell phone 1.27 1.1-1.5 <0.01* 1.37 1.2-1.5 <0.01* 1.71 1.3-2.3 <0.01*
Eating behavior: eating in company
With company 1.00 1.00 1.00
Alone 1.23 0.9-1.6 0.125* 1.25 1.0-1.5 0.02* 1.65 1.0-2.5 0.02*
Eating behavior: eating at regular times
At the usual time 1.00 1.00 1.00
At a different time than usual 1.46 1.2-1.7 <0.01* 1.49 1.3-1.7 <0.01* 1.97 1.5-2.6 <0.01*
Eating behavior: participation in household activities involving meal preparation
No 1.00 1.30 1.1-1.5 <0.01* 1.53 1.1-2.1 <0.01*
Yes 1.09 0.9-1.3 0.23 1.00 1.00
Eating behavior: consumed all three main meals on the previous day
No 1.00 1.00 1.00
Yes 1.00 0.8-1.2 0.99 0.60 0.5-0.6 <0.01* 0.56 0.4-0.7 <0.01*
Eating behavior: consumed breakfast on the previous day
No 1.00 1.00 1.00
Yes 1.07 0.8-1.3 0.54 0.60 0.5-0.7 <0.01* 0.67 0.5-0.9 0.01*

Legend: PR: Prevalence ratio; Cl ¢5: 95% confidence interval.

*p<0.20.

1 The consumption of five or more groups of ultra-processed foods.

2The consumption of four or fewer groups of natural or staple foods.

3 The consumption of five or more groups of ultra-processed foods and the consumption of four or fewer groups of natural or staple foods.

Compiled by authors.

https://doi.org/10.1371/journal.pone.0294871.t006

behaviors on schoolchildren. We discovered an association between food consumption and
eating and sedentary behaviors, similar to studies with adults [13,14], adolescents [15-19], and
early childhood children [22-24].

In this study, approximately 10% of children were in the highest risk group, considered
when children reported high consumption of ultra-processed foods (fourth quartile of the
NOVA score) at the same time as low dietary diversity (first quartile of dietary diversity score).
The last Household Budget Survey (POF), conducted in 2017-2018, indicated a decline in the
availability of natural or minimally processed foods, as well as an increase in the percentage of
ultra-processed foods in Brazilian homes [32], which may have affected the food consumption
of Brazilian children.

This situation may have been aggravated after the COVID-19 pandemic. After the COVID-
19 outbreak, there was a trend of decreasing dietary diversity among children in northern
China. This could be related to food availability and lifestyle changes, particularly decreased
household income [33]. Lockdown measures have had an impact on diet, inducing an increase
in snacking, processed food consumption, and sedentary behavior in children [34]. In Bratzil,
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Table 7. Individual Analysis adjusted for type of school, macro-region, gender, and age of the child for the association between eating and sedentary behaviors
(exposure variables) and food consumption on the previous day (outcome variable), using the NOVA score and food diversity score by Brazilian schoolchildren
(n=2,021). Brazil, 2022.

4% quartile of the NOVA score

Exposure variables 4*" quartile of the NOVA score’ 1* quartile of dietary diversity and 1st quartile of the dietary
(n =557) score? (n = 789) diversity score® (n=197)
PR Closy, P value PR Closy Pvalue PR Closy, P value
Sedentary behavior: screen time
Acceptable 1.00 1.00 1.00
Excessive 1.76 1.4-2.2 <0.01* 1.24 1.0-1.4 <0.01* 2.15 1.4-3.2 <0.01*
Eating behavior: eating with distractions
Without watching television and using cell phones 1.00 1.00 1.00
Watching TV or using a cell phone 1.23 1.0-1.5 <0.01* 1.34 1.2-1.5 <0.01* 1.65 1.2-2.2 <0.01*
Eating behavior: eating in company
With company 1.00 1.00 1.00
Alone 1.25 0.9-1.6 0.09 1.21 1.0-1.5 0.04* 1.66 1.0-2.5 0.02*
Eating behavior: eating at regular times
At the usual time 1.00 1.00 1.00
At a different time than usual 1.39 1.2-1.6 <0.01* 1.44 1.3-1.6 <0.01* 1.91 1.4-2.6 <0.01*
Eating behavior: participation in household activities involving meal preparation
No - - - 1.35 1.2-1.5 <0.01* 1.53 1.1-2.1 <0.01*
Yes - - - 1.00 1.00
Eating behavior: consumed all three main meals on the previous day
No - - - 1.00 1.00
Yes - - - 0.60 0.5-0.7 <0.01* 0.56 0.4-0.7 <0.01*
Eating behavior: consumed breakfast on the previous day
No - - - 1.00 1.00
Yes - - - 0.62 0.5-0.7 <0.01* 0.67 0.5-0.9 0.01*

Legend: PR: Prevalence ratio; Cl ¢5: 95% confidence interval.
Adjustment variables: Brazilian macro-region, type of school (proxy of socioeconomic status), gender, and age of the child.

*
p<0.05.
- Variables with a p-value greater than 0.20 in the crude analysis were excluded from the adjusted analysis.

! The consumption of five or more ultra-processed foods.
2The consumption of four or fewer natural or staple foods.
3The consumption of five or more ultra-processed foods and the consumption of four or fewer natural or staple foods.

Compiled by authors.
https://doi.org/10.1371/journal.pone.0294871.t007

studies with adults showed that during the period of social restriction, the practice of physical
activity decreased, the time in front of screens increased, and the intake of ultra-processed
foods increased [35]. In addition, there was an upward trend in the consumption of ultra-pro-
cessed foods in less economically developed regions by people with less education [36]. We
could predict similar effects among Brazilian children.

The consumption of ultra-processed foods harms the quality of the diet, in particular by
increasing the energy density of the diet and the levels of sugar, saturated fat, and trans-fat
while decreasing the levels of fiber and potassium [37]. On the other hand, the consumption of
a diversified diet might raise nutrition levels and help prevent undernutrition, obesity, and
non-communicable diseases [31]. A diet rich in fat, salt, and sugar and fewer vegetables and
fruits was linked to worse cardiovascular risk markers in 9-year-old Portuguese school chil-
dren from Lisbon [38]. Furthermore, greater diet diversity was negatively associated with air-
way inflammation among Portuguese children between 7 and 12 years old from Porto [39].
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Table 8. Combined analysis adjusted for type of school, macro-region, gender, and age of the child for the association between eating and sedentary behaviors
(exposure variables) and food consumption on the previous day (outcome variable), using the NOVA score and food diversity score by Brazilian schoolchildren
(n=2,021). Brazil, 2022.

4 quartile of the NOVA score

Exposure variables 4™ quartile of the NOVA score! 1** quartile of dietary diversity and 1st quartile of the dietary
(n=557) score? (n =789) diversity score® (n =197)
PR Clgss, Pvalue PR Clgsy Pvalue PR Clyss, P value
Sedentary behavior: screen time
Acceptable 1.00 1.00 1.00
Excessive 1.69 1.4-2.1 <0.01* 1.15 0.9-1.3 0.053 1.86 1.2-2.8 <0.01*
Eating behavior: eating with distractions
Without watching television and using cell phones 1.00 1.00 1.00
Watching TV or using a cell phone 111 0.9-1.3 0.153 1.18 1.0-1.3 <0.01* 1.32 0.9-1.7 0.053

Eating behavior: eating in company

With company 1.00 1.00 1.00

Alone 1.11 0.9-1.4 0.419 0.98 0.8-1.2 0.844 1.23 0.8-1.9 0.339
Eating behavior: eating at regular times

At the usual time 1.00 1.00 1.00

At a different time than usual 1.33 1.1-1.6 <0.01* 1.31 1.1-1.5 <0.01* 1.62 1.2-2.2 <0.01*
Eating behavior: participation in household activities involving meal preparation

No - - - 1.23 1.0-1.4 <0.01* 1.29 0.9-1.7 0.102

Yes - - - 1.00 1.00
Eating behavior: consumed all three main meals on the previous day

No - - - 1.00 1.00

Yes - - - 0.71 0.6-0.8 <0.01* 0.59 0.4-0.8 <0.01*
Eating behavior: consumed breakfast on the previous day

No - - - 1.00 1.00

Yes - - - 0.86 0.7-1.0 0.078 1.15 0.7-1.7 0.520

Legend: PR: Prevalence ratio; Cl ¢s4: 95% confidence interval.
Adjustment variables: Brazilian macro-region, type of school (proxy of socioeconomic status), gender, and age of the child.

*p<0.05.

- Variables with a p-value greater than 0.20 in the crude analysis were excluded from the adjusted analysis.

1 The consumption of five or more ultra-processed foods.

2 The consumption of four or fewer natural or staple foods.

3The consumption of five or more ultra-processed foods and the consumption of four or fewer natural or staple foods.

Compiled by authors.
https://doi.org/10.1371/journal.pone.0294871.t008

For dietary diversity, we found the mean consumption of natural or staple foods of 5.1
groups (SD = 2.1). In the West Region of Cameroon, the mean dietary diversity score of the
pupils between 5 and 15 years of age was worse than 3.43 (SD = 1.02) (score range: 1-10) [40].
These data indicate that Brazilian children had a more diverse diet than children from other
regions. Although 27.6% of the children in our study had a high consumption of ultra-pro-
cessed foods on the previous day (fourth quartile), most Brazilian children (61.0%) also con-
sumed natural or staple foods (second, third, and fourth quartile).

A positive characteristic in Brazil uncovered by the last Family Budget Survey (POF) was
that half of the calories purchased by households came from fresh or minimally processed
foods, thus indicating a predominance of food consumption patterns based on natural foods
and culinary preparations [32]. This may be part of Brazilian food culture and/or a result of
public policies, with emphasis on actions based on the Dietary Guideline for the Brazilian
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Population, whose golden rule recommends basing your diet on natural or minimally pro-
cessed foods and avoiding ultra-processed foods [9]

Regarding sedentary behavior, excessive use of screens during childhood and adolescence
has been associated with different health risks. Higher sedentary screen time was associated
with a higher risk of metabolic syndrome in children 6—14 years of age in Beijing [41], with
excessive weight in Chinese children and adolescents from 6 to 18 years old [42], and with
overweight/obesity in 6—7-year-old Italian children [43]. Similarly, school-age children who
spent more than 2 hours per day in sedentary activities or screen-based activities (tablet/com-
puter/mobile phone use, watching TV, and video game use) were associated with unhealthy
dietary habits, such as inadequate fruits and vegetables consumption, drinking sugary bever-
ages daily, skipping breakfast, consuming carbonated drinks, consuming food in front of the
television, and intake of at least one ultra-processed food per day [43-46].

Regarding eating behavior, we noted that approximately half of the children (47.2%) ate
main meals (lunch or dinner) with distractions, watching TV, or using a cell phone. Similarly,
the SISVAN indicates that 54% of children between 5 and 9 years old monitored in primary
healthcare habitually eat their meals watching television [7]. Cell phones on the table and tele-
vision sets turned on while eating can negatively affect health, with problems such as over-
eating (less attention to their food and consuming larger portions), poor digestion (chewing
food less often, which can make it harder for their bodies to digest the food properly), and
poor nutritional intake (choosing junk food or snacks that are high in calories, fat, and sugar,
and less likely to eat fruits and vegetables) [9].

A positive finding of our study was that most children (93.9%) reported eating the main
meals in company. Eating in company is recommended by the Dietary Guidelines for the Bra-
zilian Population because meals eaten in company avoid eating quickly and favor more appro-
priate eating environments [9]. This warns against substituting consumption of traditional
meals (seated at a table, with a plate, tableware, and with family or friends around) for ultra-
processed foods that can be eaten while carrying out other activities (study/work) and in any
space (desk, means of transport). Thus, it aims to reestablish the normative systems of dietary
practices, which are considered protective against the consumption of ultra-processed foods
[47]. In adolescents, eating meals with their parents and avoiding sedentary behaviors, such as
watching television during meals, were found to be significantly associated with healthy behav-
ior towards food consumption, this highlights the influence of the environment on individual
choices [16,19].

Furthermore, most of the children in this study (85.3%) reported eating main meals at the
usual and regular times. Beyond the quality of food, when we eat also plays a key role in health.
The timing of the meals of the day could impact metabolism, glucose tolerance, obesity-related
factors, and the circadian system. Therefore, eating at regular times could be an effective die-
tary strategy to prevent obesity, type 2 diabetes, and cardiovascular disease [48,49].

In contrast, a minority of children (34.2%) report participation in household activities
involving meal preparation. Having culinary skills and the pleasure of cooking can reduce the
consumption of ultra-processed foods, increase the consumption of fruits and vegetables, and
reduce the risk of being overweight and obese [50]. A review of studies demonstrated improve-
ment in children’s psychosocial outcomes, nutrition behavior, and food consumption after
participating in hands-on meal preparation activities [51]. Another review identified improved
overall dietary quality, increased consumption of fruits and vegetables, greater preference for
vegetables, higher self-efficacy for cooking, and choosing healthy foods after involvement in-
home meal preparation [52].

On the other hand, most of the children participating in this study (76.8%) consumed all
three main meals (breakfast, lunch, and dinner) on the previous day. That is much more than
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observed by SISVAN, in which 16% of children between 5 and 9 years old had the habit of eat-
ing at least the three main meals [7]. This discrepancy may have been caused by the socioeco-
nomic differences of the evaluated public. The Food Guide for the Brazilian Population
recommends that individuals should consume three main meals daily. This is important to
meet their nutritional requirements and to maintain a balanced and healthy diet [9]. Finnish
children, ages 6-8, who ate three meals a day had smaller waist circumferences and a 63%
lower risk of being overweight or obese than those who skipped some major meals [53]. Ado-
lescents who had the habit of having three main meals a day (PR =0.81; 95% CI1 0.73;0.89

p < 0.05) and who consumed fresh fruit the previous day (PR = 0.91; 95% Cl 0.84;0.98

p < 0.001) had a lower prevalence of obesity [54].

In addition, it was observed that 85.9% of schoolchildren consumed breakfast on the previ-
ous day. This result is similar to the findings of studies conducted in two different places in
Brazil: the city of Florianopolis, where breakfast consumption was reported by 85% of the chil-
dren with 7 to 13 years, and the state of Minas Gerais, where breakfast was consumed by 79.9%
of children aged 8 and 9 years [55,56]. Breakfast consumption was inversely associated with
ultra-processed dietary patterns [55]. Furthermore, skipping breakfast was associated with a
more proinflammatory diet in school-age children, and there was significant interaction with
sedentary behavior [56], reinforcing the importance of this meal in this stage of life.

We found that schoolchildren with unhealthy eating and sedentary behaviors (with exces-
sive screen time use, with screens during meals, eating alone, not eating at regular times, not
participating in household activities involving meal preparation, not consuming three main
meals, or skipping breakfast) had a greater chance of belonging to the higher risk group
(higher consumption of ultra-processed foods and lower consumption of natural or staple
foods). This risk was identified regardless of the type of school, the macro-region, gender, or
age of the child, and reached 91% and 115% for behaviors of eating at irregular times and for
excessive screen use, respectively, showing the relevance of these behaviors on the quality of
the diet in this stage of life, as described before. These results suggest that interventions aimed
at promoting child health should not only focus on diet quality but also take behaviors into
consideration.

Our study has some limitations. One of them is the use of a non-probabilistic sample; none-
theless, this study includes a sizable population proportionally from five geographic regions in
Brazil. Another limitation includes data collected using a parent-guided online survey,
although the study used validated tools and a pilot test was conducted before use among this
population. In addition, the cross-sectional design of the study prevents the inference of cau-
sality in the observed associations; however, the cross-sectional design is a starting point for
future longitudinal studies that will be able to perform more robust causal analyses. Finally, we
tested associations considering only the previous day of food consumption. It would have been
useful to consider the habit or eating frequency, as it may have been an atypical day in the
child’s diet. However, this kind of questionnaire could not be filled in by the children them-
selves, because of their inability to correctly report the frequency of a complex behavior such
as eating.

Conclusions

In conclusion, sedentary and unhealthy eating behaviors were associated with the consump-
tion of ultra-processed foods and low dietary diversity in Brazilian schoolchildren. We suggest
prioritizing strategies aimed at accessing a greater diversity of food groups and less ultra-pro-
cessed foods. Additionally, we recommend that future studies focus on evaluating children at
lower nutritional risk (those with low consumption of ultra-processed foods and high dietary
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diversity) to further understand the dynamics of their eating and sedentary behaviors. Further-
more, interventions for promoting healthy eating behaviors, such as eating without distrac-
tions from television or cell phones, eating in the company of others, adhering to regular
mealtimes, and participating in activities involving meal preparation while discouraging screen
use, may be useful to prevent negative consequences. This implies that interventions in clinical
practice and public health policies should take a holistic approach to children’s health. This
includes considering not only the quality of food consumption but also their eating and seden-
tary behaviors.
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Abstract

Objectives: To assess the association between schoolchildren’s consumption of ultra-
processed foods (UPFs) and various lifestyle factors of their parents in Brazil.

Study design: Cross-sectional population-based study with parent-child dyads aged 6-
11.

Methods: The sample was distributed proportionally across Brazilian macro-regions and
type of school. Recruitment utilized the snowball technique, and participants filled in an
online questionnaire. Initially, parents provided data on education, eating practices, food
consumption markers, screen time, and physical activity. Subsequently, their children
reported their UPF consumption using the lllustrated Questionnaire on Food
Consumption for Brazilian Schoolchildren. The UPF consumption among children was
assessed using the NOVA score. Poisson’s regression log-linear analysis was performed
(p<0.05) with adjustments for macro-regions, type of school (as a proxy for
socioeconomic status), gender, and age of the child.

Results: This study included a total of 2,021 child-parent dyads. On average, children
consumed 3.5 UPFs on the previous day. We found a significant association between
high consumption of UPFs by the child and parents with less healthy eating practices
(p<0.05), excessive screen time (p<0.05), and high UPF consumption (p<0.05).
Conclusions: These findings demonstrate a relationship between Brazilian

schoolchildren’s consumption of UPFs and various lifestyle factors of their parents,
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particularly regarding eating practices, food consumption markers, screen time, and
physical activity. This underscores the importance of the home food environment in
shaping children’s health during this critical developmental stage of life, emphasizing the
need to incorporate support for family lifestyle factors into public health policies.

Keywords: diet; family; feeding behavior; sedentary behavior; child.

Introduction

Evidence accumulated in recent years indicates an association between the high
consumption of ultra-processed foods (UPFs) and all-cause mortality. Specifically in
Brazil, approximately 57,000 premature deaths per year are attributable to the high
consumption of UPFs!. Furthermore, high consumption of UPFs is associated with the
risk of chronic diseases, including overweight, obesity, high blood pressure, dyslipidemia,
metabolic syndrome, cardiovascular and cerebrovascular diseases, cancer, depression,
asthma, gastrointestinal disorders, metabolic risks, type 2 diabetes, irritable bowel
syndrome, frailty, and mortality?.

In Brazilian children between 5 and 9 years old, 85% had consumed UPFs on the
previous day, according to the Food and Nutrition Surveillance System (SISVAN) from
20233. Although this population constitutes 6.6% of the Brazilian population?, few studies
have focused on school-age children.

Children’s food intake is highly correlated with parental food intake®. Moreover,
parents’ behaviors can influence their children’s diet and behaviors®. In schoolchildren,
the consumption of UPFs, i.e., sweet carbonated soft drinks, sweets, and packaged
snacks, by parents was directly associated with their school-age child being overweight
children’. Moreover, the increase in parents’ cooking skills was positively associated with
a decrease in the child’s consumption of UPFs8. Dietary patterns are commonly formed
in childhood and can become habits in adulthood, so early intervention by parents could
be essential in preventing chronic noncommunicable diseases®.

Until now, no Brazilian studies with a comprehensive national sample have
investigated the association between the consumption of UPFs, specifically in
schoolchildren age 6-11, and a set of factors from their parents’ lifestyle, including eating
practices — the way individuals relate to food across different spheres!® — food
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consumption markers — with an emphasis on the consumption of UPF- screen time,
physical activity, and socioeconomic status. Our hypothesis suggests that parental
lifestyle significantly influences positive or negative their children’s food consumption
choices. Recognizing this relationship emphasizes the importance of early parental
intervention to promote healthy lifestyles. Thus, the objective of this study was to assess
the association between Brazilian schoolchildren’s consumption of UPFs and their
parents’ lifestyles.

Methods
Study design

This nationwide online cross-sectional study is part of the Schoolchildren Nutrition
Study (ENUCE — Estudo de Nutricdo de Criancas Escolares in Portuguese). According
to the Declaration of Helsinki guidelines, the study was approved by the Health Sciences
Ethics Committee at the University of Brasilia (no. 3.675.033, October 2019), updated in
2021 (no. 4.956.501).

Participants

The population comprised students enrolled from first to fifth grades in Brazilian
elementary schools (ages 6 to 11 years) and their respective parents. Parents consented
to respond voluntarily to the ENUCE survey, and their children also consented through
an Informed Assent Form.

A sample was calculated considering a Brazil population of 14,533,651 children
enrolled in the first to fifth grades according to the School Census!!; a prevalence of
consumption of UPFs of 89% (according to the Food and Nutrition Surveillance System
(SISVAN) in 20213; a relative error of approximately 0.01%; and a confidence coefficient
of 95%; which totaled 2,019 children.

Additionally, the sample was distributed proportionally across Brazilian macro-
regions (North, Northeast, Central-West, Southeast, and South) and type of school (public
and private). We applied a margin of adequacy of 30% for the sample compared to the

population, a technique adopted in other studies?13,
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Inclusion criteria included all children with internet access and enrolled in first to
fifth grades of Brazilian elementary school. We excluded (1) children whose ages were
below 6 years old or above 11 years old; (2) children with problems that could make filling
in the questionnaire difficult (for example cerebral palsy, intellectual disability,
microcephaly, hemiplegia, and Dunner syndrome); and (23) children with eating
difficulties or problems, because it could alter food consumption (for example food allergy
or intolerance, Asper syndrome, Silver Russell syndrome, Hashimoto’s thyroid, diabetes,
kidney disease, Ehler-Danlos syndrome, autism, G6PD deficiency, irritable intestine
syndrome, megacolon, adrenal hyperplasia, high ferritin, gastritis, and reflux). Exclusions
were conducted in the database post-collection, relying on the query: “Has your
son/daughter been diagnosed with any illness by a doctor? If yes, please specify.”

Study Procedures

An online questionnaire was prepared on the Google Forms platform. The snowball
sampling technique was used for recruitment, a sampling method in which existing
participants refer or recruit new participants, creating a chain-like effect. It is often used
when the target population is challenging to identify or reach directly**. The questionnaire
used invitations on the internet in social media and e-mails to state and municipal
education departments, public and private schools, unions of education professionals,
nutritionists’ councils, and councils of secretaries of education.

First, the questionnaire was filled in by parents; afterward, the child completed a
questionnaire by her/himself. The questionnaire was tested in a pilot study to verify the
clarity of questions and to improve the quality of results according to reading levels
appropriate for the child’s self-report. The Dietary Guideline for the Brazilian population®®
was available at the end of the questionnaire as feedback to provide guidance to
participants and promote food and nutritional education.

In addition, participants received individual results and a booklet with guidelines on
healthy eating, physical activity, and mental health in children developed by the
researchers. The schools that helped publicize the study received collaboration

certificates. The questionnaire remained open to answers until the minimum quotas for
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the five Brazilian geographical regions and the type of school were filled, from February
to November 2022.

Measures

The questionnaire consisted of two sections: one for parents and another for the
child.

The first section, filled in by the child’s parents, included inquiries about (1)
socioeconomic characteristics; (2) the validated Scale for Measuring Eating Practices'®;
and validated questions about (3) UPF consumption markers, (4) physical activity
practices, and (4) screen time. These questions were identical to those found in the
guestionnaire used and validated by the Surveillance System for Protective and Risk
Factors for Chronic Diseases by Telephone Survey (Vigitel) in Brazil'’.

The sociodemographic data (1) collected included the Brazilian geographical
regions of residence (North, Northeast, South, Southeast, and Central-West), their
gender (male/female), age (in years), educational level (categorized as elementary
school, high school, and college degree or higher), the type of school that their child was
enrolled (public or private), and child’s health data (for exclusion criteria).

The Scale for Measuring Eating Practices (2) is a self-applied and validated
questionnaire developed based on the Dietary Guidelines for the Brazilian Population®®.
This multidimensional scale includes four dimensions: meal planning (related to the
dedication undertaken by individuals to their diet), domestic organization (the supply and
preparation of food in the home), food choices (the substitution of main meals, the habit
of consuming sugary beverages, and the consumption of snacks between meals), and
eating modes (conditions in which the meals are consumed in terms of suitability of the
environment and the time and attention dedicated to the act of eating)*®. It is comprised
of 24 items, each with four response options (never, rarely, often, and always), and each
item is scored on a scale from zero to three points. The scores assigned to all items are
summed, resulting in a total score ranging from 0 to 72. For classification, we used the
cut-off points defined by the authors, i.e., unhealthy eating practices (<32 points);

moderate (32 to 41 points); and healthy eating practices (>41 points) 6. The
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guestionnaire showed acceptable goodness-of-fit indices (a =0-77), reliability measures
good (w=0-83), and intraclass correlation coefficient for the total score (0-82)%°.

Concerning food UPF consumption markers (3), we presented parents with a list
of 13 UPFs !, which are the most consumed by Brazilians according to the national
survey — Family Budget Survey (POF in Portuguese)*®. The UPF groups considered: 1.
soda; 2. industrialized juice in carton or can; 3. chocolate milk; 4. flavored yogurt; 5.
packaged bread, hot dog bun, or hamburger bun; 6. packaged salty snacks or crackers;
7. cookie or packaged sweet cake; 8. chocolate, ice cream, gelatin, or industrialized
dessert; 9. salami, sausage, baloney, or ham; 10. margarine; 11. mayonnaise, ketchup,
or mustard; 12. instant noodles, packaged soup, frozen lasagna, or other ready-to-eat
dishes, and 13. powdered drink mix!’. The questionnaire asked them whether they had
consumed any on the previous day!’. The response options were “yes” or “no,” with each
affirmative response equivalent to one point. In the end, like Vigitel, we summed up the
scores for the UPF consumption and considered high consumption for those parents who
had consumed five or more UPF groups on the previous day*’:°.

Regarding physical activity (4), we asked the parents if they had engaged in
physical exercise in the last 3 months. If so, we requested information about the type of
exercise, the frequency (days per week), and the duration of each exercise. We estimated
the total time spent on physical activity per week, aligned with the approach used in
Vigitel*”. An individual was considered active if they engaged in at least 150 minutes per
week of moderate-intensity physical activity or at least 75 minutes per week of vigorous-
intensity physical activity, as recommended by the World Health Organization?.

Additionally, we asked parents about their screen time (5), including watching
television and using computers, tablets, or cell phones. Excessive screen time was
classified if individuals spent three or more hours per day on these activities, following the
approach used in Vigitel'’.

The second section of the questionnaire was filled in by the children, with a
recommendation for them to answer with support from their parents. This section utilized
the lllustrated Questionnaire on Food Consumption for Brazilian Schoolchildren
(QUACEB). The QUACERB is a validated Brazilian questionnaire designed to assess the

food consumption of elementary schoolchildren between six and ten years of age. It
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involves a self-reported recall featuring 43 illustrated foods groups, encompassing 13
natural or minimally processed foods, 8 processed foods, 12 UPFs, and 10 regional fruits
and vegetables?!. For this study, only UPF groups from QUACEB were considered,
including 1. soda; 2. industrialized juices in cartons; 3. chocolate milk; 4. flavored yogurt;
5. packaged bread; 6. packaged salty snacks or crackers; 7. cookie or packaged sweet
cake; 8. chocolate, ice cream, gelatin, or candy; 9. salami, sausage, baloney, or ham; 10.
Margarine; 11. mayonnaise, or ketchup; and 12. instant noodles, frozen lasagna, or pizza
21 These food groups from QUACEB were organized to mirror the original instrument
proposed in the NOVA score??. The NOVA score for UPF consumption demonstrated a
direct and linear correlation with the percentage of total energy intake from UPFs, as
assessed through a 24-hour dietary recall. This scoring system could reflect the
participation of these foods within the context of the Brazilian diet?®. The NOVA score
ranged from 0 to 10. For this, food groups in two illustrations were merged to represent a
single group. This was the case for the “chocolate milk” and “flavored yogurt,” which were
included in the “dairy drinks” group. Furthermore, the “mayonnaise or ketchup” and
“‘margarine” were merged to represent the group of “sauces and spreads.” Thus, the
NOVA score was calculated based on the sum of the reported ten groups consumed, with
a value of one assigned for each group. For analysis, a crude score ranging from 0-10

was adopted for assessing the child’s consumption.

Data analysis

Categorical variables were described as prevalence and its 95% confidence intervals
(95%Cl), and quantitative variables as mean and standard deviation. The Poisson
regression (with log link function) was used to examine the relationship between exposure
variables (level of education, eating practices, consumption of UPFs, physical activity,
and screen time) and the outcome variable (children’s NOVA score). The level of
statistical significance was set at 5% (p < 0.05). The statistical software IBM SPSS
Statistics was used for the analysis. First, simple regressions were performed between
each exposure variable and the outcome variable (crude analysis). Then, we used the
adjustment variables (Brazilian macro-region, type of school, gender, and age of the child)

to verify the association between each exposure variable and the outcome variable in
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multiple regression models (adjusted analysis). In the final model, only the exposure
variables that maintained an association with the outcome at a level of 0.05 or less (in the

adjusted analysis) were retained together with the adjustment variables.

Results

The study included 2,021 pairs of parents and children. Participants were
distributed proportionally to Brazilian macro-regions and type of school, according to the
last School Census!?! (Table 1).

Table 1. Sample distribution according to the Brazilian macro-region and type of school. Brazil,
2022.

Variables Population Calculated Study  Distribution Adequacy
estimated by prevalence sample of the with
School Census sample n study calculated
2021 n (%) sample sample
n (%) % %
Macro-Regions
North 1,616,919 (11.12) 225 (11.12) 294 14.6 130
Northeast 4,132,922 (28.44) 574 (28.44) 504 24.9 88
Central-West 1,167,389 (8.03) 162 (8.03) 212 10.5 130
Southeast 5,660,515 (38.95) 786 (38.95) 697 34.5 88
South 1,955,906 (13.46) 272 (13.46) 314 15.5 115
Type of school
Public 11,919,578 (82.01) 1,656 (82.01) 1,757 86.9 106
Private 2,614,073 (17.99) 363 (17.99) 264 13.1 73
Brazil 14,533,651 (100%) 2,019 (100%) 2,021 100 100

The children in the study were an average age of 8 years old (SD=1.50), 51.73%
(95%CIl 49.55-53.91) were males and reported an average consumption of 3.49
(SD=2.07) UPF groups on the previous day. Most of the children’s parents were an
average age of 36 years old (SD=7.46; ranging from 15 to 79 years old), 93.26% (95%ClI
92.08-94.27) were female, had completed high school (42.63%). Moreover, the majority
of the parents were classified as having moderate eating practices (43.49%), at least
three hours of screen time per day (58.35%), physical inactivity or insufficient physical
activity (79.40%), and consumed four or fewer UPF groups on the previous day (54.77%)
(Table 2).
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Table 2. Descriptive analysis of parents (n=2,021). Brazil,

2022.
_ Prevalence
Study variables %  Closs
Education of level
Middle school or less 27.84 25.92-29.84
High school 42.63 40.48-44.80
Higher education or more 29.53 27.57-31.56
Eating practices
Unhealthy 16.82 15.25-18.52
Moderate 43.49 41.34-45.67
Healthy 39.68 37.57-41.84
Screen time per day (hours)
3 or fewer 41.65 39.51-43.81
3 or more 58.35 56.18-60.49
Physical activity
Inactive or insufficient 79.40 74.49-78.19
Active 23.60 21.80-25.50
Consumption of ultra-processed
food
Four or fewer groups 54.77 52.59-56.93
Five or more groups 45.23 43.06-47.41

Legend: %: percentage; Cl gs506: 95% confidence interval.

In the crude regression, the children’s consumption of ultra-processed foods was
associated with the level of education, classification of eating practices, screen time,
physical activity practices, and consumption of UPFs by their parents (p<0.05). After
adjusting for macro-regions, type of school, gender, and age of the child, the association
of the consumption of UPFs by children was maintained with eating practices, screen
time, physical activity, and consumption of UPFs by their parents (p <0.05) (Table 3).

In the model with adjusted multiple regression, children whose parents had healthy
eating practices consumed an average of 7% fewer UPFs than parents with unhealthy
eating practices [MR=0.93; 95%CI 0.86—0.99]. In addition, children whose parents had
excessive screen time consumed an average of 8% more UPFs than parents with low
screen time [MR=1.08; 95%CI 1.03-1.62]. Furthermore, children whose parents reported
consumption of five or more UPFs had an average of 54% more consumption of UPFs
than children whose parents consumed four or fewer UPFs [MR = 1.54; 95%CI 1.46—
1.62] (Table 3).
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Table 3. Poisson Regression Models between characteristics of parents (exposure variables) and the consumption of ultra-processed
foods on the previous day by the children (outcome variable) (n=2,021). Brazil, 2022.

NOVA score for consumption of ultra-processed food by children

Exposure variables of the Crude? Adjusted? Adjusted?®
parents Mean (SD) MR  g54Cl P value MR  95%Cl P value MR 95%Cl P value
Education of level
Middle school or less 3.63 (2.25) 1.00 <0.001* 1.00 0.357
High school 3.58(2.01) 0.99 0.93-1.04 0.99 0.94-1.05
Higher education or more 3.22(197) 089 0.83-0.94 0.95 0.89-1.02
Eating practices
Inadequate 3.84(2.07) 1.00 <0.001* 1.00 <0.001* 1.00 0.002*
Moderate 3.69(2.09) 0.96 0.90-1.02 0.97 0.91-1.03 1.02 9.96-1.09
Adequate 3.12(1.99) 0.81 0.76-0.87 0.84 0.79-0.90 0.93 0.86-0.99
Screen time per day (hours)
Three or fewer 3.35(2.17) 1.00 0.006* 1.00 0.001* 1.00 0.002*
Three or more 3.59 (1.99) 1.07 1.02-1.12 1.08 1.03-1.14 1.08 1.03-1.62
Physical activity
Inactive or insufficient 3.56 (2.09) 1.00 0.002* 1.00 0.046* 1.00 0.644
Active 3.26(1.98) 0.92 0.86-0.97 0.94 0.89-0.99 0.98 0.93-1.05
Consumption of ultra-processed food
Four or fewer 2.78 (1.71) 1.00 <0.001* 1.00 <0.001* 1.00 <0.001*
Five or more 4.34 (2.15) 156 1.49-1.63 155 1.47-1.62 154 1.46-1.62

Legend: SD: standard deviation; MR: mean ratio; ¢s50,Cl: 95% confidence interval.

1 Simple Poisson regression.

2 Adjusted by Brazilian macro-region, type of school (proxy of socioeconomic status), gender, and age of the child.

3 Multiple Poisson regression adjusted by Brazilian macro-region, type of school (proxy of socioeconomic status), gender, and age of the child.
* p<0.05
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Discussion

Our study innovates in assessing the association between children’s consumption
of UPFs and their parents’ lifestyle in a comprehensive and nationwide sample of
Brazilian schoolchildren between 6 and 11 years of age. This study found a significant
increase of UPF groups consumed by children whose parents reported consumption of
five or more UPF groups and had inadequate or unhealthy eating practices, physical
inactivity, and excessive screen time.

Our findings evidence that children’s consumption mirrors those of their parents.
Similar results were also found among children between 13 and 18 from China. The food
intake categories (grain, vegetable, fruits, meat, bean, fish, egg, dairy, drink, and snacks)
consumed by mothers were positively correlated with those consumed by their children®.

Furthermore, in adjust analysis our findings indicate that children had lower UPF
consumption when their parents were physically active and had less screen time. As
expected, parental behaviors can influence their children’s diet and probably other
behaviors, including their physical activity®. Similarly, maternal physical activity was
positively associated with adherence to a healthy diet in Italian primary school children,
characterized by a high intake of fruits, vegetables, pulses, and unprocessed cereals?*.
Furthermore, in Spanish children between 8 and 10 years, their mother’s quality of diet
and sedentary behaviors were predictive of these behaviors in children®. Additionally,
parents of English children between 5 and 6 years old, whose parents reported extensive
TV viewing and high availability of energy snacks at home, were more likely to have
children presenting three risk behaviors: low consumption of vegetables and fruits, high
screen time, and increased consumption of energy-dense snack foods, such are potato
crisps, snack crackers, sweets, chocolate biscuits, muffins/cakes, and cereal bars?®.

Although the parental education variable was not included in the final multiple
model, the lowest level of parent education was associated with greater consumption of
UPF in children in the crude analysis. Maybe the final model of our study did not consider
other important variables that could influence the relationship between parents’ education
and children’s food consumption, for example, the home eating environment, the time

available to prepare meals at home, or the influence of food advertising. In other study,
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consuming sweets and candies several times a day was significantly higher among
Spanish children age 8 to 10 whose mothers had a lower educational level®.

Specifically in Brazil, schoolchildren from Rio de Janeiro, lower household income
and fewer years of formal education seem to influence a preference for UPFs over fresh
and minimally processed foods?’. However, in Brazilian children between 4 and 7 years
of age in Minas Gerais, lower income of the parent was associated with a higher
consumption of fresh or minimally processed foods and a lower consumption of UPFs?%,

Stronger family support for healthy behaviors tends to be associated with children’s
performance of these behaviors?®. On one hand, it is important to raise parents’
awareness about their influence on their children’s consumption®°. On the other hand, it
is important to acknowledge that the family’s social and emotional context and parenting
practices are important influences on UPF consumption®!. The association identified in
this study between parents’ lifestyle and their children's UPF consumption shows the
necessity of also considering the home food environment in shaping children’s behaviors.

Assessment of the community food environment in Brazil found that supermarkets
and similar establishments in areas of higher social vulnerability are less abundant and
offer a poorer variety and quality of food than those in areas of lower vulnerability®?. Study
among primary Students from Beijing, China, with a healthier family food environment
were more likely to consume healthy foods, including fruits and vegetables, but less likely
to consume unhealthy foods, such as sugared soft drinks®3. These findings underscore
the necessity for public policies aimed at improving the home food environment.

This study has several limitations. Firstly, a non-probabilistic sample was used,;
nonetheless, we included a sizable, proportional population from different Brazilian
macro-regions and school types (public and private). The second is that the data was
collected online; however, the study used a validated questionnaire, and we tested a pilot
before its use with this population. Third, all measures were self-reported, and individuals
may not accurately self-report their diet and physical activity. Finally, the cross-sectional
design of the study prevents the inference of causality in the associations found; however,
the cross-sectional design is a starting point for future longitudinal studies that will be able

to perform more robust causal analyses.
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As strengths, the study encompasses a comprehensive nationwide sample across
all regions of Brazil, explores a novel target in the country, and reveals new determinants
of UPF consumption among children.

In conclusion, the consumption of UPFs by schoolchildren was found to be
associated with the food consumption, unhealthy eating behaviors, physical inactivity, and
excessive sedentary behaviors of their parents. These findings underscore the need for
advocacy and implementation of public policies that support these families and parents,
ensuring they have access and availability to healthier eating environments, thereby
guaranteeing a healthier lifestyle for their children. Moreover, we suggest further studies
to evaluate the impact of the home food environment on food consumption among

families through interventional and longitudinal studies.
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Abstract

The influence of family meals on nutrition and health for families has been
understudied, especially in low- and middle-income countries. We aimed to
analyze associations between regular family meals and body mass index (BMI),
food consumption, eating, and sedentary behaviors among Brazilian
schoolchildren and their caregivers. Cross-sectional study with 1,887 Brazilian
schoolchildren 6-11 years of age and their caregivers. Caregivers provided
sociodemographic data, their child’'s weight and height, and the frequency of
family meals. Schoolchildren provided data on gender and silhouette scale. Both
provided their food consumption, eating, and sedentary behavior. Associations
between regular family meals with BMI, ultra-processed food consumption, and
dietary diversity were assessed through multivariate logistic regression models.
Correlations of regular family meals with eating and sedentary behaviors were
assessed using Pearson chi-square. Regular family meals were frequent
(86.6%), and they were associated with less unhealthy BMI in caregivers (AOR:
0.74; 95%CI: 0.5-0.9) as well as higher dietary diversity in caregivers (AOR: 1.66;
95%CI: 1.0-2.7) and in schoolchildren (AOR: 1.78; 95%CI: 1.4-2.3). The
coexistence of high dietary diversity and both low ultra-processed food
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consumption (AOR: 1.45; 95%CI: 1.0-2.1) and healthy BMI (AOR: 1.41; 95%CI:
1.0-1.9) in children were associated with regular family meals. Regular family
meals were correlated with healthy eating behaviors in child-caregiver dyads
(p<0.002) and with sedentary behavior in caregivers (p=0.019). Our findings
underscore regular family meals as a protective factor against malnutrition among
Brazilian families.

Keywords: diet; food intake; malnutrition; child; parent; risk factors.

1 Introduction

The double burden of malnutrition, i.e., the coexistence of both
undernutrition and overweight, is more prevalent in low- and middle-income
countries (Perez-Escamilla et al., 2018). Malnutrition can manifest throughout the
life cycle, affecting individuals, households, or populations across generations
(Perez-Escamilla et al., 2018). Specifically, malnutrition in childhood can lead to
adverse health outcomes such as stunted growth (Victora et al., 2008) and
cognitive impairment (Grantham-Mcgregor et al., 2007). Therefore, addressing
these adverse health outcomes due to malnutrition during early life is crucial, and
it should consider the social determinants of health and healthy lifestyle choices
such as practicing physical activity and adopting healthy eating behaviors
(Abarca-Gomez et al., 2017; Bixby et al., 2019).

Healthy eating behaviors include actions related to eating, such as how
and in what way one eats (Alvarenga et al., 2019), and are protective factors
against malnutrition. The types and quantities of food consumed can be
influenced by the situations and environmental context, including eating without
distractions, calmly and regularly, and sharing meals with family (Brasil, 2014).
Thus, the family environment strongly influences habits and behaviors associated
with schoolchildren's malnutrition (Mendez et al., 2023).

Family meal is defined as a meal in which most, ideally all, immediate
family members are present and eat together in the household (Middleton et al.,
2022). These meals are associated with child/adolescent nutrition, nutritional
status, risk behaviors, and well-being (Snuggs & Harvey, 2023). Research from
high-income countries has demonstrated the positive impact of family meals on
adolescents’ nutrition (Tosatti et al.,, 2017). This practice is associated with

increased consumption of fruits, vegetables, proteins, and calcium, and reduced
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consumption of sugary snacks and beverages (Tosatti et al., 2017). Additionally,
it promotes a more pleasant setting (Brasil, 2014), family union (Tosatti et al.,
2017), appetite self-regulation (Tosatti et al., 2017), and a lower BMI in children
(Dallacker et al., 2018). Research has shown that in schoolchildren, a higher
frequency of family meals is associated with better mental health in both Japan
(Kameyama et al., 2021) and Brazil (Agathao et al., 2021). In addition, a recent
meta-analysis found a significant relationship between the frequency of meals
and lower BMI in children (Dallacker et al., 2018).

In Brazil, the largest country in Latin America, three national studies have
addressed family meals among adolescents aged 13 to 17 (Da Silva et al., 2020;
B. G. Matrtins et al., 2019). The National Survey of School Health (PeNSE 2015)
revealed that family meals five or more times per week were associated with a
higher likelihood of frequent consumption of beans, fruits, and vegetables as well
as less likelihood of frequent consumption of snacks, salty ultra-processed foods,
and fried snacks (B. G. Martins et al., 2019). In the Brazilian Study of
Cardiovascular Risks in Adolescents (ERICA 2013-2014), adolescents who had
lunch and dinner with their caregivers almost every day or every day had a lower
prevalence of obesity (Da Silva et al., 2020). The third study, involving
adolescents in ninth grade attending both public and private schools across
Brazilian state capitals and the Federal District, demonstrated that having lunch
or dinner with parents every day was associated with higher consumption of
healthy foods (De Oliveira S et al., 2018).

The evidence of family mealtimes on health and psychosocial outcomes
in adolescent populations globally (Victora et al., 2008) and in Brazil (Da Silva et
al., 2020) is strong; however, there is a major gap in research focused on school-
age children, specifically those between 6 and 11 years old, a period of
developmental change when families are still the major influence on the
emergence of new nutrition and health behaviors (Mollborn & Lawrence, 2018).
Providing nutrition and health behavioral knowledge during this age may have
long-term implications, as it helps establish habits that can shape future
behaviors (Mollborn & Lawrence, 2018).

Brazil has a population of 14,533,651 children enrolled in elementary
schools (INEP, 2021), comprising 7.2% of the total population and ranging from
6 to 11 years of age. According to the 2023 Food and Nutrition Surveillance
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System, about a third (34.3%) of schoolchildren and 70.1% of adults have some
form of underweight or overweight (C. dos S. Costa et al., 2021). The high
prevalence of ultra-processed food consumption, i.e., industrial formulations
typically containing numerous ingredients (C. A. Monteiro et al., 2016) among
schoolchildren (86%) and adults (73%) (Brasil, 2023) is a significant contributor
to the double burden of malnutrition in Brazil (C. D. S. Costa et al., 2023).
Therefore, a nationwide analysis focusing on school-age children exploring the
influence of family meals on nutritional status, ultra-processed food consumption,
dietary diversity, and eating and sedentary behaviors in both schoolchildren and
their caregivers is critical to advance the understanding of the risk factors of the
double burden of malnutrition in Brazil. Hence, this study aims to investigate the
association between family meals and nutritional status, food consumption
(including the coexistence of dietary diversity and ultra-processed food
consumption), as well as eating and sedentary behaviors of Brazilian

schoolchildren and their caregivers.

2 Methods
2.1 Study Design

A nationwide cross-sectional survey included students from the first to the
fifth grade of elementary schools in Brazil (ages 6 to 11), along with their
respective primary caregivers. This survey is part of the Schoolchildren Nutrition
Study (Estudo de Nutricdo de Criancas Escolares — ENUCE in Portuguese) held
in Brazil. The study was approved by the Research Ethics Committee of the
School of Health Sciences at the University of Brasilia (number 4.956.501).
Caregivers consented to respond voluntarily to the ENUCE survey, and their
children also consented through an Informed Assent Form. In addition, we
adhered to the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) guidelines to report this study (von EIm et al., 2008).

2.2 Sampling

The sample was calculated considering the following parameters: an
estimated population of 14,533,651 children enrolled in first to the fifth grade of
elementary school in 2021(INEP, 2021); a prevalence of malnutrition

(underweight and overweight) of 39.37% in Brazilian children 5 to 10 years of age
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according to the Food and Nutritional Surveillance System of Primary Healthcare
in 2021 (Brasil, 2023); an absolute error of approximately 2.2%; and a confidence
level of 95%. This resulted in a minimum sample of 1,885 children. This sample
was distributed in quotas, proportionally across the five Brazilian geographical
regions (North, Northeast, Central-West, Southeast, and South) and by the type
of school in which children were enrolled (public or private) according to the
population data from the National School Census (INEP, 2021). Additionally, a
margin of 30% was considered for each quota, ensuring the adequacy of at least
70% of the population distribution, a technique adopted in other studies (Almeida
et al., 2022; J. S. Monteiro et al., 2022) (Table 1).

Table 1. Sample distribution according to the Brazilian geographical regions and type of
school. Brazil, 2022.

Variables Schoolchildren Calculated Sample adequacy for
population estimated by sample 30% less or more
School Census 2021 n (%) n %
n (%)
Brazil 14,533,651 (100) 1,885 (100) 1,320- 70.0—
2,451 130.0
Geographical regions
North 1,616,919 (11.12) 210 (11.12) 147-274 7.8-14.6
Northeast 4,132,922 (28.44) 536 (28.44) 375-697  19.9-36.9
Central-West 1,167,389 (8.03) 151 (8.03) 106-198 5.6-10.5
Southeast 5,660,515 (38.95) 734 (38.95) 514-954  27.3-50.6
South 1,955,906 (13.46) 254 (13.46) 178-330 9.4-17.5
Type of school
Public 11,919,578 (82.01) 1,546 (82.01) 1,082- 57.4—
2,010 106.6
Private 2,614,073 (17.99) 339 (17.99) 237441  12.6-23.4

2.3 Inclusion and Exclusion Criteria

Inclusion criteria were children enrolled in the first to fifth grades of
Brazilian elementary schools, along with their caregivers with internet access.
The following individuals were excluded from the study: (1) children whose ages
were below 6 or above 11 years; (2) children diagnosed with cognitive disorders;
(3) children with disorders that could affect their dietary intake, such as food
allergies, intolerances, and chronic or autoimmune; (4) children with conditions
that hindered anthropometric assessment; (5) participants who did not provide
information about the frequency of family meals; (6) caregivers who could not

report their own weight or height; and (7) pregnant caregivers.
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2.4 Data Collection

Data collection was conducted through an online questionnaire.
Participants were recruited using the snowball technique, a sampling method in
which existing participants refer or recruit new participants, creating a chain-like
effect. This technique is often used when the target population is challenging to
identify or reach directly (Biernacki & Waldorf, 1981). The questionnaire remained
open to answers until the minimum quotas for the five Brazilian geographical
regions and the type of school were filled, from February to November 2022.

The questionnaire access link was disseminated through researchers’ and
the university’s social media platforms, as well as through emails sent to
educational and healthcare-related organizations: Councils of Nutritionists,
Collaborative Centers for School Food and Nutrition, Unions of Municipal
Education Directors, Municipal Education Departments, Confederations and
Unions of Basic Education Workers, and private schools in Brazilian capitals.

Upon completing the questionnaire, participants were provided with the
Brazilian Dietary Guidelines for the Population (BRASIL, 2018). Additionally,
individual results were sent via email to those participants who requested it, along
with a booklet titled “How to Promote a Healthy Life for My Child? A Guide to
Healthy Eating, Physical Activity, and Mental Health for Caregivers of Children

age 6 to 10,” created by the researchers specially for the survey.

2.5 Questionnaire

The online questionnaire was organized in two sections. The first one was
directed at caregivers, and the second one focused on and informed by children.
All questions and scales used in this study have been validated for the Brazilian
population and virtual self-assessment data collection (Freire & Fisberg, 2017).

The caregiver’s section included sociodemographic characteristics, child’s

and caregiver’s nutritional status, frequency of family meals, food consumption,
and eating and sedentary behaviors. The sociodemographic data collected
included their Brazilian geographical regions of residence (North, Northeast,
South, Southeast, and Central-West), gender (male/female), and age (in years)
of the child and the caregiver, and the educational level of the caregiver
(categorized as elementary school, high school, and college degree or higher).

Caregivers self-reported their weight (in kilograms) and height (in meters) as well
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as their child’'s weight and height to provide nutritional status (Olid et al., 2021).
To enhance the reliability of parent-reported child anthropometric data,
caregivers were asked if they knew the child’s weight and height. If the response
was negative, the question was skipped. Caregivers’ prior day food consumption
was assessed through a validated list of 12 markers of natural foods and 13
markers of ultra-processed foods (Brasil, 2022; C. D. S. Costa et al., 2021; C. A.
Moreira et al., 2008). To investigate caregiver's eating behaviors, we used the
validated scale developed to evaluate diet according to the recommendations of
the Dietary Guidelines for the Brazilian Population. This scale encompasses
dimensions related to meal planning (e.g., eating without distraction), eating
model (e.g., meal regularity), food choices (e.g., type of food consumed), and
domestic organization for meal preparation (e.g., participation in meal-related
activities) (Gabe & Jaime, 2019). For this study, four items from the scale that
were more aligned with children’s eating behavior were selected: “/ fry to eat
slowly” (planning dimension); “/ usually skip at least one of the main meals”
(eating model dimension); “/ usually eat sandwiches, savory, snacks, or pizza for
lunch or dinner instead of freshly prepared dishes” (food choice dimension); “I
usually engage in meal preparation at home” (domestic organization dimension).
For analysis purposes, “often” and “always” responses were coded as yes, while
“‘never” and “rarely” responses were coded as no. The sedentary behavior of
caregivers was assessed based on screen time on the previous day. Excessive
sedentary behavior was defined for individuals reporting three or more hours per
day watching television, using a computer, tablet, or mobile phone (Brasil, 2022;
A. D. Moreira et al., 2017).

After completing the caregiver’s section, respondents were instructed that
the child should continue to respond to the questionnaire without interference

from the caregiver. The child’s section included their gender (male/female) and

their perceived body image_collected through the Body Silhouette Scale (Freire
& Fisberg, 2017; Kakeshita et al., 2009) (11-point series of silhouette figures
ranging from very thin to very overweight), validated for Brazilian children 7 to 12
years old (Kakeshita et al., 2009). This section also included the auto-informed
child’s food consumption on the prior day, which was collected through the
lllustrated Questionnaire of School Children’s Food Consumption (QUACEB)
(Oliveira, Barrio, et al., 2023). QUACEB is a children’s food consumption recall
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with images of 33 national plus 10 regional foods, validated for Brazilian children
aged 6 to 10 (Oliveira, Barrio, et al., 2023). The child’s eating and sedentary
behaviors on the previous day were measured through the lllustrated
Questionnaire of Eating and Sedentary Behaviors (QUICAS), an illustrated
questionnaire to assess eating and sedentary behaviors in children 7 to 10 years
old (Oliveira, Saldanha, et al., 2023). QUICAS investigates the presence of
appropriate and inappropriate eating behaviors, including eating with distraction
(planning dimension), meal regularity (eating model dimension), type of food
consumed (food choice dimension), and participation in meal-related activities
(domestic organization dimension). It also includes the frequency of screen use
of five different electronic devices, such as a television, cell phone, tablet,
computer, and video games. Following the recommendation of a maximum of 2
hours of daily screen exposure for children 6 to 9 years old (Brasil, 2021; SBP,
2017, 2019; WHO, 2020), excessive sedentary behavior was estimated for the
use of screens in more than one period (morning, afternoon, or evening) on the

previous day, regardless of the type and quantity of devices.

2.6 Independent Variable

Family meals were defined as the main meals (lunch or dinner) eaten with
the primary caregivers (B. G. Martins et al., 2019). The frequency of family meals
was assessed through the following question: “Do you usually have lunch or
dinner with the child participating in this study?” Response options were — yes,
every day; 5 to 6 days a week; 3 to 4 days a week; 1 to 2 days a week; rarely; or

no. For this analysis, reqular family meals included five or more days per week

(reference category).

2.7 Outcomes

The outcomes included (1) nutritional status, (2) ultra-processed food
consumption, (3) dietary diversity, and (4) eating and sedentary behavior.

(1) Nutritional Status: the nutritional status of both children and their
caregivers was evaluated using Body Mass Index (BMI). Multiple imputation by
multinomial logistic regression was performed to handle data in which caregivers
did not report the weight or height of the children (n=439), which would represent

a significant loss of data regarding the nutritional status of children (23.3%). This
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imputation was based on the child’s responses to the Body Silhouette Scale,
gender, and date of birth (ABmann, 2016; Kontopantelis et al., 2017; Sayon-Orea
et al., 2020).

The BMI was calculated as the ratio of weight in kg to the square of height
in meters. Caregivers were classified as follows: underweight, with BMI < 18.50
kg/m?; normal weight, with BMI between 18.50 kg/m2 and 24.99 kg/m?; and
overweight/obese, with BMI equal to or greater than 25.0 kg/m2. Children had
their nutritional status classified based on the BMI-for-age z-score, using
AnthroPlus software(WHO, 2007). Children were considered underweight if their
BMI-for-age z-score was < -2; normal weight if the z-score was = -2 and < +1;
and overweight if the z-score was > +1 (Brasil, 2011). The nutritional status of
both caregivers and schoolchildren was classified as a binary variable: healthy
BMI (reference group) or unhealthy BMI (i.e., underweight and overweight).

(2) Ultra-Processed Foods Score: The assessment of ultra-processed food
consumption for both children and their caregivers used a score based on the
original NOVA classification (C. dos S. Costa et al.,, 2021; Sattamini, 2019),
designed to quantify the intake of ultra-processed foods (Brasil, 2022; C. D. S.
Costa et al., 2021). The score ranges from O (indicating no consumption of ultra-
processed foods) to 10 points, with each consumed ultra-processed food item
contributing one point. For caregivers, the cutoff point to determine high
consumption was set as proposed by the NOVA score (Brasil, 2022; C. dos S.
Costa et al., 2021), considering it reached when five or more of ten listed ultra-
processed foods were consumed. For children, the score was divided into
quintiles, with the first quintile representing low ultra-processed food consumption
(used as the reference group) and the last quintile representing high
consumption.

(3) Dietary Diversity: The categorization of the dietary diversity score for
caregivers followed the proposal by FAO (FAO, 2010, 2016). Caregivers’ dietary
diversity scores were divided into quintiles, with those in the last quintile indicating
high dietary diversity and those in the first quintile reflecting to low dietary
diversity. The cutoff point validated for high dietary diversity was based on a
national study in Brazil (Brasil, 2022), considering adults who consumed five or

more groups of natural foods as protectors against chronic diseases (reference

group).
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The dietary diversity score for children adapted the UNICEF’s proposal
(UNICEF & WHO, 2021), considering eight groups of natural foods listed in the
QUACEB and assigning one point for the consumption of each food item. The
score ranges from zero (indicating no food consumed) to eight. The “breast milk”
group in UNCEF’s proposal was replaced by a combination of the fruits and
vegetables groups (UNICEF & WHO, 2021). High dietary diversity was
considered when five or more items from the list of eight natural foods were
consumed (UNICEF & WHO, 2021). The natural foods from QUACEB included
in the dietary diversity score are detailed in Supplementary Materials 1.

(4) Eating and sedentary behavior were classified as the presence or

absence of these behaviors based on the response to the questionnaire.

2.8 Covariates

The sociodemographic covariates included were the Brazilian
geographical region, the gender and age of the child and the caregiver, and the
educational level of the -caregiver, which was considered a proxy for

socioeconomic status.

2.9 Data Analysis

Descriptive analyses explored differences in the outcome, independent
variable, and covariates using absolute and relative frequencies, along with 95%
confidence intervals (95% CI). Figure 1 outlines a theoretical, analytical model
illustrating the relationships between the outcomes, independent variables, and
covariates that guided our analysis. All analyses were performed using the
statistical software Stata, version 16.1. This study employed three analytical
approaches to address the research questions.

Approach 1 aimed to test the independent association between regular
family meals and three outcomes — nutritional status, ultra-processed food
consumption score, and dietary diversity score of children and their caregivers.
Bivariate analyses were employed to examine the associations between the
independent variable and outcomes. A p-value < 0.20 in the bivariate analysis
served as the inclusion criteria for the adjusted multivariate model. Adjusted
logistic multivariate models were conducted for each outcome, incorporating the

independent variable and covariates.
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Approach 2 aimed to explore factors co-occurring between food

consumption and nutritional status associated with regular family meals.
Identified risk factors for malnutrition included the simultaneous presence of (1)
low dietary diversity combined with high ultra-processed food intake and (2)
unhealthy BMI coupled with high ultra-processed food consumption. Conversely,
protective factors for malnutrition were characterized by the simultaneous
occurrence of (3) high dietary diversity with low ultra-processed food intake and
(4) healthy BMI combined with high dietary diversity. Bivariate analyses were
used to verify associations between the independent variables and outcomes of
coexisting factors. A p-value < 0.20 in the bivariate analysis served as inclusion
criteria for the adjusted multivariate model. Adjusted logistic multivariate models
were conducted for each outcome, including the coexistence factors,
independent variable, and covariates.

Approach 3 aimed to explore whether regular family meals are associated
with eating and sedentary behaviors of children and their caregivers. Correlation

was assessed using chi-square tests.

Approach 1 .
'/, » . \\I
i } Outcome 1 Outcome 2 ApproaCh 2 Outcome 3i
1 ) . . . |
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i Eating and sedentary 1
! ._.__behaviors I
\ Covariates !
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Figure 1. Theoretical model guiding the data analysis. Brazil, 2023.

Legend: UPF: Ultra-Processed Food

Approach 1 (white color): Logistic regression analysis: exposure variable: frequency of family meals;
outcomes: consumption of ultra-processed foods measured by the UPF consumption score, dietary diversity,
and the nutritional status of children and their caregivers; adjustment covariates: gender, age, maternal
educational level (proxy for socioeconomic status), and Brazilian geographical regions.

Approach 2 (white color): Logistic regression analysis: exposure variable: frequency of family meals;
outcomes: coexistence between consumption of ultra-processed foods measured by the UPF consumption
score and dietary diversity; coexistence between the nutritional status and food consumption both of children
and their caregivers; adjustment covariates: gender, age, maternal educational level (proxy for
socioeconomic status), and Brazilian geographical regions.

Approach 3 (gray color): Pearson’s chi-squared test between the variables “frequency of family meals” and
dietary and sedentary behaviors of children and their caregivers.
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3 Results

A total of 1,887 child-caregiver dyads participated in the survey. The
sample was proportionally distributed across the type of school (public and
private) and the five geographical regions of Brazil, with a margin of 30% of the
population distribution. The comparison between the population and the sample

distribution can be found in Supplementary Materials 2.

3.1 Descriptive Analysis

Table 2 outlines the descriptive analysis. A high proportion of caregivers
reported having lunch or dinner with their children five days or more per week
(86.59%), categorized as “regular family meals” in our study. Furthermore,
children had an average consumption of three ultra-processed foods on the
previous day (Standard Deviation (SD)=2.0) and five natural foods (SD=1.7).
Caregivers had an average consumption of four ultra-processed foods (SD=2.5)
and six natural foods (SD=1.8) on the previous day. It is noteworthy that a
significant portion of both children (42.9%) and their caregivers (62.0%) were
overweight/obese (Table 4).

The prevalence of children experiencing high dietary diversity and low
consumption of ultra-processed foods (protective factors for malnutrition) was
19.5%, while 5.1% of children had low dietary diversity and high consumption of
ultra-processed foods (risk factors for malnutrition). In contrast, 4.7% of
caregivers presented both protective factors against malnutrition (high dietary
diversity and low consumption of ultra-processed foods), and 13.3% presented
both risk factors (low dietary diversity and high consumption of ultra-processed
foods). One-third of the children (32.5%) simultaneously had healthy BMI and
high dietary diversity, while 7.9% had unhealthy BMI and high consumption of
ultra-processed foods. Conversely, 30.6% of the caregivers had an unhealthy
BMI and high consumption of ultra-processed foods, while only 3.9% had a
healthy BMI and high dietary diversity (Table 4).
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386 Table 2. Descriptive analysis of outcome variables: nutritional status of and consumption
387  of natural foods and ultra-processed foods by schoolchildren and their caregivers. Brazil,
388  2022.

Prevalence
Variables Child Caregiver
n % 959,ClI n % 959,Cl
Regular family meals (5 times or more/week)
Yes 1,634 86.6 84.9-88.1
No 253 134 11.9-15.0
Outcomes
Nutritional status (BMI)
Healthy 1002 53.1 50.8-55.3 682 36.1 3.4-38
Unhealthy
Underweight 75 4.0 3.1-4.9 35 1.9 1.3-2.6
Overweight/obese 810 429 40.7-45.2 1170 62.0 5.9-6.4
Ultra-processed food score
Low 637 35.7 33.5-37.8 1048 55,5 53.3-57.8
High 300 159 14.3-17.6 839 445 42.2-46.7
Dietary diversity
Low 762 404 38.2-42.6 299 15.8 14.3-17.6
High 1124 59.6 57.4-61.8 1588 842 82.4-85.7
High dietary diversity + low ultra-processed food
No 1518 80.5 78.6-82.2 1798 95.3 94.2-96.1
Yes 369 195 17.8-21.4 89 4.7 3.8-5.7
Low dietary diversity + high ultra-processed food
No 1791 949 93.8-95.8 1654 87.7 86.1-89.1
Yes 96 5.1 4.2-6.2 233 13.3 10.9-139
Healthy BMI + High dietary diversity
No 1274 67.5 65.4-69.6 1812 96.1 95.0-96.8
Yes 613 325 30.4-34.6 75 3.9 3.2-4.9
Unhealthy BMI + High ultra-processed food
No 1737 92.1 90.7-93.2 1310 69.4 67.3-714
Yes 150 7.9 6.8-9.2 577 30.6 28.5-32.7
Covariates
Gender
Male 974 51.6 49.4-53.9 118 6.3 5.2-7.4
Female 912 48.4  46.1-50.6 1,766 93.7 92.5-94.7
Age (n=mean/%=Std. Dev.) 8 149 7.9-8.1 36 7.35 35.9-36.5
Educational level
Elementary school 491 26.2 24.2-28.2
High school 810 43.2 40.9-45.4
Undergraduate or higher 575 30.6 28.6-32.8
Geographical region
North 274 145 13.0-16.2
Northeast 464 246 22.7-26.6
Central-West 198 10.5 9.2-119
Southeast 667 354 33.2-375
South 284 15.0 13.5-16.7
Type of school
Public 1,636 86.7 85.1-88.2
Private 254 13.3 11.8-14.9
389 Legend: 95%Cl: 95% Confidence Interval; BMI: Body Mass Index; Low consumption of ultra-processed food
390 in child: 1st quintile; High consumption of ultra-processed food in child: 5t quintile; Low consumption of ultra-

391 processed food in caregivers: four or less group; High consumption of ultra-processed food in caregiver: five
392 or more group; Low dietary diversity in child: four or less group; High dietary diversity in child: five or more
393  group; Low dietary diversity in caregiver: 1st quintile; High dietary diversity in caregiver: 5t quintile.
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3.2 Approach 1

Family meals occurring five days or more per week were associated with
a decrease in the likelihood of the caregivers having unhealthy BMI (AOR 0.74;
95%CI: 0.5-09), whereas no association with the schoolchild’s nutritional status
was found (Table 3). Regular family meals were associated with an increased
likelihood of high dietary diversity scores in both caregivers (AOR 1.66; 95%CI:
1.0-2.7) and children (AOR 1.78; 95%CI: 1.4-2.3) (Table 3). On the other hand,
regular family meals were not associated with the consumption of ultra-processed

foods in children and their caregivers (Table 3).

3.3 Approach 2

Regular family meals were associated with the coexistence of protective factors
against malnutrition in children: high dietary diversity plus low ultra-processed
food consumption (AOR 1.45; 95%CI: 1.0-2.1), and healthy BMI combined with
high dietary diversity (AOR 1.41; 95%CIl: 1.0-1.9). No statistically significant
differences were found between regular family meals and the coexistence of
protective factors for malnutrition among the caregivers and risk factors among

both children and caregivers (Table 4).
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Regular Unhealthy BMI High Dietary Diversity High Ultra-Processed Food Scores
family meals child Caregiver Child Caregiver Child Caregiver
(5timesor ~ap AOR? OR AOR? OR AOR? OR AOR? OR AOR? OR AOR?
moreweek) | (oucl) | (osCl) (e5%Cl) | (o5%Cl) (s5%Cl) (o5%Cl) (s5%Cl) (s5%Cl) (65%Cl) | (o5%Cl) | (s5%Cl) | (95%Cl)
Yes 0.79 0.79 0.76 0.74 1.74 1.78 1.69 1.66 0.80 ) 0.84 0.79
(0.6-1.0) | (0.6-1.0) | (0.6-1.0) | (0.5-0.9)* | (1.3-2.3)* | (1.4-2.3)* | (1.0-2.7)* | (1.0-2.7)* | (0.6-1.1) (0.6-1.1) | (0.6-1.0)
No (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

Legend: BMI: Body Mass Index; OR: Odds Ratio; AOR: Adjusted Odds Ratio; 95%Cl: 95% Confidence Interval.
a Adjusted for age, gender, maternal education (a proxy for socioeconomic status), and Brazilian geographical region.
b Models with p>0.20 in the crude analysis were excluded from the adjusted analysis.

* p<0.05; ** p<0.01

Negative association.
fPositive association.
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420 Table 4. Logistic regression analysis between the frequency of family meals (exposure variable) and its associations with health and unhealthy

421 atterns in children and their caregivers (outcome variables). Brazil, 2022.
Protective Factors for Malnutrition Risk Factors for Malnutrition
High dietary diversity + Healthy BMI + Low dietary diversity + Unhealthy BMI +
Regular Low ultra-processed food High dietary diversity High ultra-processed food High ultra-processed food
family Child Caregiver Child Caregiver Child Caregiver Child Caregiver
meals | OR AOR? | OR AOR? | OR AOR? | OR AOR? | OR AOR? | OR AOR? | OR AOR? | OR AOR?
(95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl) | (95%Cl)
Yes 1.39 1.45 1.60 1.61 1.39 1'41f 2.22 2.19 0.83 0.71 0.69 0.72 0.71 0.82 0.78
(0.9- | (10- |(0.8- |(0.8- |(10- |(10- |(09- |(09- |(05- |Db (0.5- |(05- |(04- |(04- |(0.6— | (0.6—
1.9) 2.1)* 3.3) 3.4) 1.9) 1.9)* 5.5) 5.5) 1.5) 1.0) 10) 1.1) 1.1) 1.0) 1.0)
No (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref) (ref)

422 Legend: BMI: Body Mass Index; OR: Odds Ratio; AOR: Adjusted Odds Ratio; ss%Cl: 95% Confidence Interval.

423 a Adjusted for age, gender, type of school, maternal education (a proxy for socioeconomic status), and Brazilian geographical region.
424 b Models with p>0.20 in the crude analysis were excluded from the adjusted analysis.

425  *p<0.05

426 fPositive association.
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3.4 Approach 3

Eating behaviors of both caregivers and schoolchildren were associated
with regular family meals. They were positively correlated with caregivers who
reported trying to eat slowly (p<0.001), those engaged in meal preparation at
home (p<0.001), those who did not usually skip main meals (p<0.001) and opted
for freshly prepared dishes over fast food or snacks (p<0.002). Regular family
meals were also positively correlated with children who ate without distractions,
ate at their usual times, ate “real” food, and participated in household activities
involving meal preparation (p<0.001) (Table 5).

Regarding sedentary behaviors, regular family meals were associated with
caregivers who spent less than 3 hours a day using screens (p<0.02). No
association was found between the regular family meals and children’s sedentary
behavior (Table 5).

Table 5. Association of regular family meals and sedentary/eating behaviors of
schoolchildren and their caregivers. Brazil, 2022.
Regular family meals
Sedentary and eating behaviors 0to 4 days 5 or more p-
n % 950,ClI n % 959,ClI value

Caregiver
Planning: “ try to eat slowly.”
105 415 355- 460 282 26.0- <0.001*

No 47.7 30.4
148 585 52.3- 1174 718 69.6-
Yes 64.4 73.9

Eating modes: “1 usually skip at least
one of the main meals.”
172 68.0 61.9- 1356 829 81.0- <0.001*

No 73.5 84.7
81 320 265- 278 17.0 15.3-
Yes 38.0 18.9

Food choices: “ usually take
sandwiches, savory snacks, or pizza
for lunch or dinner instead of freshly
prepared dishes.”
188 743 68.5- 1346 824 80.4- 0.002*

No 79.3 84.1
65 25.7 20.6- 288 176 15.8-
Yes 31.5 19.5

Domestic organization: “ usually
engage in meal preparation at home.”
102 403 34.4- 486 29.7 27.6— 0.001*

No 46.5 32.0
151 59.7 535- 1148 70.3 67.9-
Yes 65.6 72.4

Sedentary behavior: using screen
87 345 28.9- 691 423 39.9- 0.019*
Less than 3 hours 40.6 44.7
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165 65.5 594- 941 57.7 55.2-
More than 3 hours 71.1 60.0
Child
Eating behavior: “eating with
distractions”

Without watching television and 109 43.1 37.1- 890 545 52.0- 0.001*
using cell phones 49.3 56.9
144 56.9 50.7- 744 455 43.1-
Watching TV or using a cell phone 62.9 47.9
Eating behavior: “eating at regular
times”
185 73.1 67.3- 1423 87.1 85.4- <0.001*
At the usual time 78.2 88.6
68 269 21.7- 211 129 11.4-
At a different time than usual 32.7 14.6

Eating behavior: ‘type of food”
Real food (rice, beans, beef, and 230 90.9 86.7- 1564 95.7 94.6- 0.001*

salad) 93.9 96.6
23 91 6.1- 70 43 3.4-
Fast or industrialized food 13.3 5.4
Eating behavior: “participation in <0.001*
household activities involving meal
preparation.”
56 221 174- 590 36.1 33.8-
Yes 27.7 38.5
197 779 72.3- 1044 639 61.5-
No 82.6 66.2
Sedentary behavior: using screen
Tolerable 56 221 174- 410 25.1 23.0- 0.310
27.7 27.2
Excessive 197 779 72.3- 1224 749 72.7-
82.6 76.9

Legend: 95%Cl: 95% Confidence Interval.
* p<0.02

4 Discussion

Our study is innovative in assessing the influence of regular family meals
on critical nutritional outcomes linked to the double burden of malnutrition in
schoolchildren and their caregivers in Brazil. Regular family meals were
associated with an increased likelihood of higher dietary diversity, the
coexistence of protective factors against malnutrition such as high dietary
diversity combined with low ultra-processed food consumption, healthy BMI
coupled with high dietary diversity, and healthier eating behaviors in
schoolchildren. In addition, regular family meals were associated with healthy
BMI, higher dietary diversity, healthier eating behaviors, and reduced sedentary
behaviors in caregivers. These findings can guide behavioral interventions
focusing on reducing the double burden of malnutrition during a critical

developmental stage to promote healthy lifestyles.
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In our study, almost 87% of Brazilian caregivers and schoolchildren had
lunch or dinner together five days or more per week. Prior evidence from a
systematic umbrella review indicated that roughly between a quarter and half of
families dined together several days a week, and about a third shared meals a
few days a week (Snuggs & Harvey, 2023). Our findings documented a higher
frequency of family meals during the COVID-19 pandemic phase when schools
had just started to return to in-person activities compared to the systematic
umbrella review conducted before the pandemic (Snuggs & Harvey, 2023). We
hypothesized that the higher frequency found in our study may be due to changes
in routine and family structure that contributed to the increase in family meals
(Berge et al., 2021) during the lockdown. These changes may have persisted,
creating new habits even after the partial return to in-person activities.

The positive association between regular family meals and better
nutritional status among adults, but not among children, was surprising. Regular
family meals have consistently been demonstrated to provide protection against
obesity. However, not all studies endorse a solely positive impact of family meals,
as increased family meal frequency may also correlate with higher energy intake
and obesity (Melo et al., 2020; Snuggs & Harvey, 2023). Two potential
explanations for the inconsistent findings regarding the correlation between
family meal frequency and children’s nutritional status lie in sociodemographic
characteristics and mealtime dynamics (i.e., meal type and family members
present at the table) (Dallacker et al., 2018)

Our study did not find an association between regular family meals and a
lower consumption of ultra-processed foods. This finding contrasts with a
previous study conducted in Southern Brazil, where ultra-processed food
consumption was less common during family meals but more prevalent on
specific occasions, such as gatherings with family or friends, weekends, or when
cooking was impractical due to other commitments (Gazolla & Viecelli, 2020). We
noted a high prevalence of ultra-processed food consumption among both
children (16%) and their caregivers (45%), although our study did not assess on
which occasions during the day the ultra-processed foods were consumed. A
recent study emphasized the influence of parents’ cooking skills as key to
promoting healthy family meals and ultimately decreased ultra-processed food

consumption (C. A. Matrtins et al., 2020).
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In our study, regular family meals were associated with higher dietary
diversity in schoolchildren and their caregivers. Corroborating our findings,
caregivers and grand-caregivers in Taiwan who had regular family meals usually
offered nutritious meals composed of local vegetables, suitable staples, and
protein while also serving as role models for their school-age children (Wang et
al., 2021). Similar findings were found in Southern Brazil, where family meals are
more likely to consist of whole foods, minimally processed items, and some
processed products (Gazolla & Viecelli, 2020). Therefore, there is evidence that
regular family meals are associated with the provision of nutritious meals.
Although our study did not directly assess the composition of family meals, the
Dietary Guidelines for the Brazilian population suggest that sharing meals
prepared at home generally leads to more nutritious choices compared to ultra-
processed or ready-to-eat alternatives (Brasil, 2014). Homemade meals typically
prioritize fresh ingredients, minimally processed foods, and a diverse range of
food groups (Brasil, 2014). Our results underscore the potential effectiveness of
promoting family meals in improving diet quality and health within households.

Regular family meals were associated with higher dietary diversity
combined with lower consumption of ultra-processed foods or a combination of a
healthy BMI with high dietary diversity. Corroborating our findings, a study
conducted with Latino adolescents aged 10-14 years old, regular family meals,
in combination with positive food caregiver practices, were associated with a
higher consumption of fruits (Baltaci et al., 2021). In addition, several systematic
reviews have indicated associations between regular family meals and healthier
dietary patterns and nutrition status (C. S. Costa et al., 2017; Dallacker et al.,
2018; Ghobadi et al., 2018; Melo et al., 2020; Mills et al., 2017; Snuggs & Harvey,
2023).

Correlations were documented between regular family meals and eating
behaviors in children and their caregivers, such as eating regularly and mindfully,
eating in appropriate environments, and eating without distractions. Among
Taiwanese schoolchildren, regular family meals were linked to not eating in front
of the television and allowing everyone to focus on enjoying their meals (Wang
et al., 2021). In a municipality in Southern Brazil, the primary distractions found
for schoolchildren during meals were watching TV (44.2%) and listening to music
(20.9%) (Gazolla & Viecelli, 2020). The authors note that these distractions also
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served as a backdrop for conversations at the table. Other activities carried out
during meals, to a lesser extent, include family discussions (37.2%) or
conversations about current events, news, and general updates (30.2%) (Gazolla
& Viecelli, 2020). Meals enjoyed around the table symbolize an important practice
as a space for family conversations, the exchange of information, and dialogues,
which also serve as a form of socialization within the household group.
Furthermore, in addition to providing a conducive space for family interactions
during meal consumption, family meals have been linked to increased
participation in activities related to meal preparation. This underscores that family
meals foster engagement in cooking practices, thereby promoting the
preservation of culinary culture (Menegassi, 2020).

Regarding sedentary behavior, we found that regular family meals were
associated with lower screen time for caregivers but not for schoolchildren. This
finding suggests that other factors may influence children’s sedentary behavior
or that the relationship between family meals and screen time for children is more
complex than initially expected. In children 8 to 14 years old, screen time served
as a mediational factor in the relationship between family meals and depressive
symptoms (DeCator et al., 2016). This implies a connection between family
meals, screen time, and mental health in children, requiring further research for
further understanding.

This study has strengths and limitations that should be considered when
interpreting the results. First, our sample was collected using a snowball
technique, which may result in selection bias. However, we employed a broad
and stratified sampling approach used in other studies (Almeida et al., 2022; J.
S. Monteiro et al., 2022) to ensure the most appropriate distribution of the
population of children enrolled in the first to fifth grade of the elementary schools
(aged 6-11 years) considering different geographic regions and school types
(public and private), which strengthened the national representation of our
sample. Second, the data was collected through an online questionnaire, which
may have restricted the eligibility to only those with internet access. However,
online surveys have been widely used in Brazil, as 90.0% of Brazilian households
have internet access (IBGE, 2023). Moreover, this study reflects the COVID-19
pandemic period, and the ease of online data collection can be attributed to the

hybrid period or the period following online classes when schools had increased
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contact with students’ caregivers. Nevertheless, our study involved a nationwide
sample, which is useful for assessing large-scale trends across the many
variables related to nutritional status, food consumption, and behavioral habits,
allowing for a comprehensive understanding of the factors associated with diet
and health. Furthermore, by including both children and their caregivers, the
study offers insights into the influences of family meals on both generations.
Future studies should consider longitudinal measures to explore how family
meals influence the physical and mental health of caregivers and children, as well
as to explore the effectiveness of specific interventions to promote regular and
healthy family meals.

In conclusion, the study indicates that regular family meals are associated
with improved dietary diversity in schoolchildren and caregivers and a healthier
BMI among caregivers (approach 1). Regular family meals are associated with
the coexistence of protective factors against malnutrition in children (approach 2).
Additionally, regular family meals are correlated with other protective eating
behaviors in children and their caregivers, as well as with a less sedentary
lifestyle for the caregivers (approach 3). These findings highlight the potential
benefits of promoting regular family meals as a means of improving food
consumption, eating behavior, and overall health in children and their caregivers
in Brazil. Promoting regular family meals is crucial for better health, and it can be
a strategic public health intervention when considering the household food

environment.
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Supplementary Material 1. Food groups for calculating the NOVA score and the
dietary diversity score. Brazil, 2022.

Score Ultra-processed food groups Natural or staple food groups
For children For parents For children For parents
1 Soda Soda Rice, potato, or Rice, pasta,
cassava/manioc polenta,

couscous, sweet
corn,
potato, cassava,

taro, or yam
2 Industrialized Fruit juice in a carton, Beans Beans, peas,
juicesin cartons box, or can, or lentils, or
powdered drink mix chickpeas
3 Chocolate milk Chocolate  milk  or Beef, pork, chicken, Beef, pork,
or flavored flavored yogurt fish, or shrimp chicken, or fish
yogurt
4 Packaged Sliced bread, hot dog Egg Fried, boiled, or
bread buns, or hamburger scrambled egg
buns
5 Packaged Salty Packaged snacks (or Milk Milk
shacks or chips) or savory

crackers biscuits/crackers
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6 Cookie or Sweet biscuits/cookies, Squash, carrot, Pumpkin, carrot,
packaged filed biscuits/cookies, papaya, or mango sweet potato,
sweet cake or packaged cakes okra/gumbo,

papaya, mango,
yellow melon,
persimmon, or

pequi
7 Chocolate, ice Chocolate, ice cream, Banana, apple, Orange, banana,
cream, gelatin, jelly, pudding, or other orange, tangerine, apple, or
or candy processed desserts grape, or avocado pineapple
8 Salami, Sausage, chorizo, Broccoli, kale, Kale, broccoli,
sausage, bologna, or ham tomato, chayote, watercress, or
baloney, or ham cucumber, lettuce or spinach
cabbage
9 Margarine, Margarine, Tomato,
mayonnaise, or mayonnaise, ketchup, cucumber,
ketchup or mustard zucchini,
eggplant,
chayote, or
beetroot
10 Instant noodles, Instant noodles, Peanut, cashew
frozen lasagna, packaged soup, frozen nut, or Brazil
or pizza lasagna, or  other nut/Para nut
purchased frozen ready
meals

Supplementary Material 2. Participants distributed according to the Brazilian macro-
region and type of school. Brazil, 2022.

Variables Study sample Distribution of the Divergence of the
study sample calculated sample
n % %
Brazil 1887 100.00 0
Macro-Regions
North 274 14.52 +30
Northeast 464 24.59 -14
Central-West 198 10.49 +30
Southeast 667 35.35 -9
South 284 15.05 +12
Type of school
Public 1636 86.70 +6

Private 254 13.30 -26
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7 CONCLUSOES

Em resumo, os resultados desta tese indicam que:

Artigo 1: Existe uma associagcdo entre a coexisténcia do alto consumo de
alimentos ultraprocessados e a baixa diversidade alimentar com os comportamentos
alimentares ndo saudaveis e o tempo excessivo de tela em criangas brasileiras em
idade escolar amostradas.

Artigo 2: O alto consumo de alimentos ultraprocessados em criancas de 6 a 11
anos esta associado ao estilo de vida ndo saudavel de seus responsaveis, incluindo
0 consumo de cinco ou mais alimentos ultraprocessados, praticas alimentares nao
saudaveis e tempo de tela de trés ou mais horas por dia.

Artigo 3: A maior frequéncia de refeicbes em familia, especialmente cinco ou
mais dias por semana, estd associada ao estado nutricional adequado dos
responsaveis e a diversidade alimentar tanto das criangas quanto dos adultos. Além
disso, a menor frequéncia das refeicbes familiares estd relacionada aos
comportamentos alimentares ndo saudaveis de ambos e aos comportamentos
sedentarios nos responsaveis.

Assim, confirma-se a hipétese de que, na faixa etaria de 6 a 11 anos, o alto
consumo de alimentos ultraprocessados e a baixa diversidade alimentar estédo
associados com comportamentos sedentarios e alimentares ndo-saudaveis. Da
mesma forma, ha uma associagao entre o0 alto consumo de ultraprocessados por parte
das criancas e seus responsaveis com comportamento sedentério, e consumo e
praticas alimentares ndo saudaveis. Adicionalmente, uma maior frequéncia de
realizacdo de refeicbes em familia influencia positivamente o estado nutricional

adequado dos responsaveis e a diversidade alimentar de ambos.



124

8 CONSIDERACOES FINAIS

Os principais pontos fortes do estudo incluem a abrangéncia nacional, obtida
por meio da participacdo de pares de criangas e responsaveis proporcional as regiées
do Brasil e a dependéncia administrativa das escolas, o que fortalece a capilaridade
da pesquisa e permite um mapeamento exploratdrio da populacao escolar infantil do
pais. Além disso, considerando o contexto da pandemia de COVID-19 na época da
coleta de dados, a escolha do questionario online pode ter facilitado essa ampla
participacdo. A utilizacdo de questionérios validados, como o0 QUACEB e o QUICAS
para as criancas, e as questdes do VIGITEL para os adultos, contribuiu para a
confiabilidade dos dados.

Embora o estudo tenha produzido resultados relevantes, é importante destacar
gue ndo se configura como um inquérito nacional devido as caracteristicas dos dados
disponiveis. Este reconhecimento se da, considerando as limitacdes inerentes a um
estudo online, como possiveis vieses na coleta de dados; o delineamento transversal
gue impede inferéncias causais; 0 uso de questionarios de autorrelatos suscetiveis a
vieses de memodria e/ou de respostas; e a amostragem ndo-probabilistica sujeita a
vieses de selecao e/ou de adesao. Adicionalmente, a coleta de dados ocorreu durante
a pandemia de COVID-19, o que pode ter influenciado os comportamentos das
criancas e de seus responsaveis, como a frequéncia da realizacao de refeicbes em
familia e o uso de telas (proxy para comportamentos sedentarios). Todavia, ressalta-
se que o estudo foi conduzido com todo rigor metodoldgico e ético.

Ainda que haja um conhecimento consolidado das influéncias do consumo de
AUP na saude e nutricdo infantil, esta tese destacou a relacdo deste consumo com
varios outros aspectos. As descobertas ressaltam a importancia de abordar a salude
infantil de forma integral, considerando n&o apenas o consumo alimentar das criancas,
mas também seus comportamentos e o ambiente alimentar. E importante destacar
gue estudos recentes sobre o ambiente alimentar tém ganhado relevancia,
especialmente no contexto escolar. Embora seja bem estabelecida a influéncia do
ambiente alimentar escolar, com o Programa Nacional de Alimentacdo Escolar
(PNAE) atuando como um fator protetor, esta tese mostra a necessidade de
considerar também o ambiente domiciliar, com énfase para o papel dos pais. Nesse

sentido, os pais servem de modelos e influenciadores importantes, ndo apenas em
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relacé@o a escolha dos alimentos, mas também em relagéo a pratica de atividade fisica,
0 que pode ter impactos duradouros na vida adulta das criangas.

Para a préatica clinica, recomenda-se que os profissionais de saude engajem a
familia, orientando-os a servirem de exemplo e modelo para as criancas. A associacao
positiva entre a frequéncia da realizacdo de refeicbes em familia e indicadores
positivos de saude reforca a importancia dessa pratica na promocao da saude infantil.

No ambito das politicas publicas, os resultados oferecem subsidios para a
formulacdo de politicas publicas que visem a implementacédo de medidas promotoras
de um ambiente alimentar mais saudavel em domicilios.

Portanto, estratégias abrangentes que considerem a crianca de forma integral,
a familia e o ambiente alimentar doméstico sdo necessarias para promover a saude e
0 bem-estar das criangas, mitigando assim o risco de doencas crdnicas nao

transmissiveis no futuro.
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Universidade de Brasilia

Oficio n® NUT/2022/FS T NUT Brasilia, 23 de fevereiro de 2022.

Ao presidente
Orgdos gestores e consultivos

Assunto: pedido de colaboracdo para divulgacdo do ENUCE.

Senhor presidente,

Solicitamos, pois, a gentileza de cooperacao deste colegiado na divulgacdo do ENUCE — Estudo de Nutrigdo
de Criangas Escolares.

0 estudo tem financiamento da Fundacdo de Apoio 3 pesquisa do Distrito Federal (FAPDF) e aprovacao pelo
Comité de Etica em Pesquisa com Seres Humanos da Faculdade de Cigncias da Sadde da Universidade de
Brasilia (F5/UnB).

O objetivo da pesquisa € investigar associagdo entre alimentacao, atividade fisica e sadde mental de criancas
em idade escolar e de seus responsaveis. A pesquisa € nacional, on-line, andnima, sigilosa e o publico-alvo
=30 pais/maes e criancas que estudam nos anos iniciais do Ensino Fundamental (do 12 ao 52 ano escolar).

Gostaria de contar com o auxilio dos colegiados brasileiros para a disseminacdo da pesquisa em todo o
territario. Sera muito positivo contar com o apoio de vocés em prol da ciéncia e da sadde de criancas.

Segue o andncio nas redes sociais bifps Mwww instgeram compiCawe_hTwew)f & o link do questionario
bitIwil=nuce para a divulgacdo. Fico 3 disposicdo para qualguer divida que possa surgir sobre o estuda.

Confiante na boa acolhida 3 solicitacdo aqui apresentada, renovo votos de estima e apreco.

Cordialmente,

Profa. Dra. Natacha Toral
Departamento de Nutricdo
Universidade de Brasilia

Documento assinado eletronicaments por Maria Natacha Toral Bertolin, Coordenador(a) de
Graduacdo do Departamento de Nutrigao da Faculdade de Ciéncias da Saude, em 23/02/2022, as
15:14, conforme horario oficial de Brasilia, com fundamento na Instrugdo da Reitoria 0003,/2016 da
Universidade de Brasilia.

e 1
il
seil o
mumatura
ehetrdnica

I
2 'L_ A autenticidade deste documento pode ser conferida no site
£ http:/fs2i.unb.br/sei/controlador_externo.php?

Referendia: Processo n2 23106.021406/2022-67 SEln2 7781574
Emderego: Campus Universitario Darcy Ribeiro - Gleba A, | Brasilia/DF CEF 70910-500
Telefone: - hitpe/fwsvaunh. br
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Universidade de Brasilia

Oficio n® NUT/2022/FS T NUT Brasilia, 23 de feversiro de 2022.

Ao diretor da escola
Assunto: pedido de colaboracdo para divulgacio do ENUCE.

Prezado Diretor,

Solicitamos, pois, a gentileza de cooperacdo desta instituicdo para divulgar o ENUCE — Estudo de Nutricdo de
Criancas Escolares para os pais de alunos do 12 ao 52 ano escolar.

0 estudo tem financiamento da Fundacdo de Apoio a pesquisa do Distrito Federal (FAPDF) e aprovacao pelo
Comité de Etica em Pesquisa com Seres Humanos da Faculdade de Ciéncias da Salde da Universidade de
Brasilia (F5/UnB).

C objetivo da pesquisa & investigar associacdo entre alimentacao, atividade fisica e sadde mental de criancas
em idade escolar e de seus responsdveis. A pesquisa € nacional, on-line, andnima, sigilosa e o publico-alva
sdo pais/mases e criangas que estudam nos anos iniciais do Ensino Fundamental.

A escola que contribuir na divulgacdo da pesquisa recebera: certificado de participacdo no estudo, emitido
pela Universidade de Brasilia; resultados gerais, sem identificacdo dos respondentes; e curso on-line de curta
duracdo para os professores sobre "Educacdo Alimentar e Nutrigdo nos anos iniciais do Ensino Fundamental”
caso tenhamos no minimo 10% de participacdo dentre o total de alunos dos anos escolares alvo.

x

Gostaria de contar com o auxilio das escolas brasileiras para a disseminacao da pesquisa em todo o territario.
Sera muito positivo contar com o apoio de vocés em prol da ciéncia e da sadde de criancas.

Segue o andncio nas redes sociais hitpss/'www.instagram.com/p/Cowe_hTuxwl/ e o link do questionario
bit.lv/1enuce para a divulgacio. Fico a disposicdo para qualguer divida que possa surgir sohre o estudo.

Confiante na boa acolhida a solicitacdo agui apresentada, renovo votos de estima e apreco.

Cordialments,

Profa. Dra. Natacha Toral
Departamento de Nutricdo
Universidade de Brasilia

Documento assinado eletrenicaments por Maria Natacha Toral Bertolin, Coordenador{a) de
Graduacdo do Departamento de Nutricdo da Faculdade de Ciéncias da Salude, em 23/02/2022, a5
15:21, conforme horario oficial de Brasilia, com fundamento na Instrugdo da Reitoria 0003/2016 da
Universidade de Brasilia.

A autenticidade deste documento pode ser conferida no site
hittp://sei.unb.brfsei/controlador_externo.php?
acao=documento_conferir&id_orgao_acesso_externo=0, informando o codigo verificador 7781641 e o
codigo CRC DEEASDA0.
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APENDICE C — Resultados individuais dos participantes

RESULTADOS DOS DADOS DO
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Estado nutricional
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05 ASPECTOS QUE YOCE PODE MELHORAR
ENTRE 31E 41PONTOS: SIGA EM FRENTE! VOCE ESTA NO MEIO DO CAMINHD PARA UNA ALMENTAC A0 SAUDAVEL
LEIA AS QUATRO RECONENDACDES APRESENTADAS A SEGUR E IDENTIFIGUE 05 ASPECTOS QUE VOCE PODE
MELHORAR

ATE 31PONTOS: PARA TER UNA AUMENTACAD SAUDAVEL £ PRAZEROSA, VOCE PRECISA MUDAR. ATENCAO AS
QUATRO RECONENDACOES APRESENTADAS A SEGLR

CONSUMO ALIMENTAR NO DIA ANTERIOR o e b o iy
:‘v’gl?gg 2 participagdo dos alimentos ultraprocessados em ) COMECE FAZENDO BOAS ESCOLHAS ——

'&mif\ :a 1 s w m dw a1 Ie . m Nmmo . llullnco!lwullnHlnuu‘wlMA::MAW(MIIDIIMAN"MMAI‘MA‘,MII
vestiondrio  vocé  consumiv  alimentos AP TS O UM Tt
ultraprocessados «<eensume> > . oone g T

REFEICOES, SEIA BELISCANDO™ ENTRE ELAS.

[2) PROCURE COZINHAR MAIS.
SEM EDIVIDA AS TAREFAS DA ROTINA ALIMENTAR,

SOBRECARRECADA
+ ORGANIZE SUA DISPENSA! TENHA EM CASA ALMENTOS COMO ARROZ, FEUAO, MACARRAO, FRUTAS, MORTALICAS £
"

SACOLOES ESSES.

LOCASS AMPL

{1).COMA COM CALMA E EM AMBIENTES APROPRIADOS
OMA i

L COMER COM AN

o A ALIMERTOS, EVITA QUE VOCE
UMPOS,

+ PREFIRA CONER A MESA E NA COMPANHIA DE AMIGOS E FAMIARES. A FIN DE TORNAR AGRADAVEL O HOMENTO DA
REFEICAO £ FORTALECER AS REVAGOES ENTRE VOCES.

O)fUDE BEM DA SUA ALIMENTACAQ

. AS REFEICOES DO SEU DA, A COMDAS
EMBALADAS.
* USE pos 'VARIE 05 TPOS DE FRUTAS.

VEROURAS, LEGUMES, CEREAIS £ FEDOES.
+ COLABORE A oA

£POCA. ORGANCOS E E BASE AGROECOLOGICA.




SOBRE A SUA ATIVIDADE FiSICA
Pelas informagges autorrelatadas sobre atividade fisica considera-se que o
responsdvl da crianga é < <atividade>>

Para beneficios 3 saide recomenda-se:

Pelo menos

75
-150

minutos minutos

de atividade de atividade fisica
fisica aerobica aerobica de vigorosa
de moderada intensidade
intensidade

w00 00000

o

Veja abaixo a diferenca entre atividade fisica de idade moderada e vigorasa:

do seu coragao. N 10.a 3o de esforgo & de 12 4, Vocé vai conseguir
respirar e se ou até mesmo
cantar uma musica

' Leve: exige mlnlmo uloroo ﬁﬂoo 2 CAUSA pequanc aumento da respiragio e dos batimentos

8.

@ Moderada: exige mais esforgo fisico, faz vocé respirar mais rapido que o normal e aumenta
i 10,

9!

' Vigorosa: exige um grande esforgo hsu:o taz voc reepirar muho mais ripldo que o normal @
de0 coé’e

8

Saode mental

O ENUCE investigou possiveis problemas de saide mental entre s
@riangas utilizando o Guestiondrio de Dificuldades e Capacidades.

© questiondrio possui 25 itens agrupados em cinco escalas: sinfomas
emociondis, probleras de conduta, hiperatividade, problemas com os
colegas e comportamento pré-social.

Para 3 pontuado total de dificuldades, a saode mental do sev
filho(a) esta <<mental>>

ELABORAMOS UM GUIA DE ALIMENTACAO SAUDAVEL,
ATIVIDADE FISICA E SAUDE MENTAL PARA CRIANCAS
DE 6 A 10 ANOS DE IDADE.

ESSE GUIA E UMA FORMA DE DAR UMA DEVOLUTIVA E
AGRADECER VOCES PELA PARTICIPACAO NA
PESQUISA. APROVEITE PARA COLOCAR AS
RECOMENDACOES EM PRATICAS E PROPORCIONAR
UMA VIDA MAIS SAUDAVEL AO SEU/SUA FILHO(A)!
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RESULTADOS DOS DADOS DA CRIANCA:

Estado nutricional
Amm;oemmnadaa?xpammamdopesoeda
altura da crianqd autorrelatados por vocé, responsével pela crianga

Méwsmrwjoueacwwdamamymdiado
questionario pesave<pezoig e mediaalturapy, A partir
desses dados, na €poca, @ (riancd apresentava uma estatura
para aidade e o peso< avaliagdo> para a idade.

Obsérvagdo: 2 o Arpo estiver em brando € porque vock Marcou que ndo sabi2 ov ndo deixov registrado
o5 valores d2 peso &/ou ltued de seu/sud fiho(a),

Consumo alimentar

Identificamos que o) seu/sua filho(a) no did anterior presentou um
Consurs gntidadiimentos ultraprocessados, o que caracterizou ur
consumo < <ultra>>

0s alimentos ultraprocessados s3o ricos em agocar, sal s:,?mm por isso,
recomendamos que evite incluir nd su2) filtho(2) os
alimentos ulfraprocessados, dando preferéncia aos alimentos in natura

ou MiniMamente processados.
Atividade fisica

De acordo Com o questiondrio de atividade fisica do dia anterior o seu/sud
filho(3) foi classificado como < <atividadef > >
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APENDICE D - Cartilha de devolutiva aos participantes

como

PROPORCIONAR

UMA VIDA mAIS
SAUDAVEL AO
MEV FILHO?

UNCU R IDER N MERT A A DISAUDH VEDH
RTIVIDADER STCR IESH VD ENMER T AP ARY|
(R ESEEPAIEIDERRT AN LA BIDEIGIA K DI NDB)

BRASILIA - OF
2022

A cartilha “Como proporcionar uma vida
mais saudavel 20 mev filho?" apresenta
conceitos, exemplos € recomendagdes/
orientagges sobre alimentacdo saudavel,
atividade fisica e saode mental de criangas
entre 6 € 10 anos de idade.

Espera-se que este guia sirva de apoio as
maes e dos pais de criangas escolares e que
contribua para o desenvolvimento de uma
vida mais saudavel.

Os principais exemplos de alimentos in
natura e minimamente processados sdo:
* hortaligas (legumes e verduras) e frutas;

A T

* arroz, mitho; feijges;

e

* cames de gado, de porco & e aves € pescados; ovos;
£ @ @y
\ 4 S
[ ) <«
® farinhas de mandioca, de milho ou de trigo e macarrdo ou
massas feitas com essas farinhas, 4gua e ovos;

22

 leite; iogurte (sem adigBo de agocar); P

o ch8, 4gua potbvel; V,%\‘g ’

* frutas secas; suco de fruta sem adigio [
de agucar ou outras substancias; k

APRESENTAGAO
Este material foi elaborado pela equipe
ENUCE - Estudo de Nutrigdo de Criangas
Escolares como forma de dar uma
devolutiva e agradecer maes e pais que
participaram da pesquisa e contribuiram
com 2 saude poblica e a ciéncia brasileira.

0 ENUCE é um estudo nacional, financiado
pela Fundagdo de Apoio 3 Pesquisa do
Distrito Federal (FAP DF) e executado pelo
Nocleo de Estudos Epidemiolégicos erm
Saide e Nutrigdo da universidade de Brasilia
(NESNUT unB).
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ALIMENTAGAO
SAVDAVEL

0 QUE E UMA ALIMENTAGAO
SAUDAVEL?

€M uma alimentacdo saudével, sdo usados
éleos, 5orduras, sal e agucar em pequends
quantidades para temperar e cozinhar
alimentos, criando preparagges culinarias.

& &
> A, =

Além disso, € importante limitar o consurmo
de alimentos processados, que sdo
alimentos que Compraros com adicdo de
sal, agucar, 6leo ou vinagre para durar mais
tempo.

Podem ser: pdes frescos; conservas de ervilha, milho ou palmito;
extrato de tomate; geleias; peixe enlatado; queijos.
- 5 V' ad

= [ =)

o ob‘jeﬁvo principal do ENUCE € investigar
sa0de e nutrigdo de criangas em idade escolar.
Especificamente,  pretende-se  avaliar 2
alimentagdo (consumo e comportamentos), o
estado nutricional, a atividade fisica (préatica e
comportamentos  sedentdrios) e 2 sadode
mental de criangds ndo pertencentes a
primeira infancia, bem como possiveis
associagdes com o estilo de vida de seus
responséveis € Com exames bioquimicos
dessas criangas.

< >

- w
0 QUE E UMA ALIMENTAGAO
SAUDAVEL? J

uma alimentagdo saudavel deve ter como
base alimentos in natura e minimamente
processados. Mas vocé sabe quais sdo
esses alimentos?

os alimentos in natura chegam 3 nossa
€asa sem sofrer nenhum processamento.
Jé os minimamente processados, sofrem
alteragges minimas, Como remogdo de
partes indeseJadas, moagem, secagem,
fermentacdo, pasteurizacdo e
congelamento, sem receberem  outros
ingredientes.

n w
0 QUE E UMA ALIMENTAGAO ~§
SAVDAVEL? J

Para uma alimentagdo  savdavel €
importante vitar 3o Maximo o consuro de
alimentos ultraprocessados. Sdo aqueles
que rnormalmente possvem uma lista
grande de ingredientes, que muitas vezes
nem conhecemos por nome.

0s principais exemplos sdo:
* guloseimas (chocolates, !
balas, sorvetes); ;i ‘
o

 barras de cereal e cereais matinais aqucarados;

o margaring | i

* sopds, Macarrdo e temperos “instantdneos’;




* salgadinhos “de pacote”;

® sucos "de aixinha” € refrigerantes;

* iogurtese

-

* produtos congelados e prontos para aquecimento (lasanha,
pizzd, nuggets, batata frita);

\‘:‘iw
. e

® pées ¢ bolos prontos, bolachas e biscoitos dé mercado;

sl ™5

* Cames embutidas (presunto, mortadela, salsicha, linguica).

COMPORTAMENTOS ALIMENTARES |

Dica 3: oferecer refeigges em locais limpos,
confortéveis e tranquilos. Estimule que @ criangd
sente 2 mesa, sem utilizar celular ov assistir TV.

Dica 4: Se juntar 3 crianga durante as refeicges.

€ importante Comer em companhia de familia,
2amigos ov colegas.

Dica 5: Incluir 3 criangas nas tarefas antes e depois
do consumo das refeigges, desde 2 ida ao mercado €
preparo dos alimentos, 3 lavagem de louga e jogar o
lixo fora.

Prefira sempre oferecer 44ua do invés de sucos,
bebidas adogadas, act dos e refrig

Coloque na lancheira uma garrafinha com dgua

fresca.

A ]

Q

CLASSIFICAGAO DOS ALIMENTO.

Aimager a seguir pode ajudar a entender
melhor 2 classificagdo dos alimentos
apresentadal

€OMO MONTAR UMA LANCHEIRA
PARA O MEV FILHO?

Para montar uma lancheira saudavel pode-se
dividir os alimentos em trés grupos e fazer a
combinagdo:

1 ALIMENTO DO GRUPO 1
.

1 ALIMENTO DO GRUPO 2
-

1 ALIMENTO DO GRUPO 3

&

Aeva

Vamos descobrir quais alimentos compaer

€ada grupo?
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Além da prépria comida, € importante que
comportamentos saudaveis relacionados &
alimentagdo sejam aplicados no dia 2 dia.
Aqui estdo algumas dicas para estimular
bons comportamentos na rotina das
crigngas:

Dica L: of erecer refeigges er horérios e quanﬁdades
regulares, evitando beliscos nos intervalos.

Dica 2: Estimular comer devagar, com atengdo,
desfrutando da refeicdo.

cavpot |
FRutas e vegetais:
Frutas frescas ov desidratadas %
tomate cere,
Cenoura e ptj:ino em palitos “
Paté de cenoura
Legumes ralados 6RUPO 2
Folhas Grdos e p&s
P3o (francés, de forma, sirio, brioche, torrada)
Milho cozido
8olo caseiro, forta caseira
@ "=z
Granola e aveia
GRUPO 3 Biscoito de arroz
Fontes de proteina: Fooqyec
Queijos .
Pasta de ricota, pasta de gréo de bico -
v (o>
Ovo de galinha ou codorna
Atum
Carne mopida
Frango desfiado
| Castanhas € nozes “

PARTE Il

ATIVIDADE
Fisica




ENTENDENDO UM POUCO
SOBRE A ATIVIDADE FiSICA

Atividade fisica é considerada qualquer
movimento voluntdrio do Corpo, com gasto
de energia acima do nivel de repouso,
promovendo interagdes socidis € com o
ambiente, podendo acontecer no tempo
livre, no deslocamento, no trabalho, estudo
€ nas tarefas domésticas.

* Melhord as fungdes Cognitivas € 2 prontiddo
para o aprendizado;

* Ajuda na integracdo e no desenvolvimento de
habilidades psicolégicas e socidis;

® Contribvi para o crescimento saudavel de
mosculos e 0ssos;

* Ajuda no sev melhor deserpenho escolar.

m Vigorosa: exige vm grande esforqo
fisico, faz vocé respirar muito mais
répido que o normal e aumenta mMuito
os batimentos do sev coragdo. Numa
escala de 0 a 10, 2 percepgdo de
esforoé7e8.

SOBRE A ATIVIDADE FiSICA

Exemplos de atividade fisica: caminhar,
correr, pedalar, brincar, subir escadas,
carregar objetos, dangar, limpar a casa,
passear com animais de estimagdo, cultivar
a terra, cvidar do quinta, praticar esportes,
lutas, gindsticas, yoga, entre outros.

INTENSIDADE DE ATIVIDADE ~ |

OQUEE?

A infensidade € o grav do esforgo fisico
necessdrio para fazer uma atividade fisica.
Normalmente, quanto maior 2 intensidade,
maior € o aumento dos batimentos do
coragdo, da respiragdo, do gasto de energia
¢ da percepgdo de esforgo.

LEVE MOBERADA VIGOROSA

RECOMENDAGOES
Recomenda-se 3 pratica de no miniro 60
minutos de atividade moderada por dia.

Nessas atividades € possivel conversar com
certa dificuldade enquanto se movimenta,

porém ndo serd possivel cantar.

26
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FiSICA NA INFANCIA

O crescimento € o desenvolvimento
saudaveis sdo os principais beneficios da
atividade fisica na infancia.

Além disso 2 atividade fisica:
* Auxilia no controle do peso adequado € na
diminvigdo do risco de obesidade;
* Mmelhora 2 qualidade do sono;
 Auxilia na coordenagdo motord;

A seguir mostraremos para vocés os niveis
que 2s atividades podem ser classificadas

m Leve: exige minimo esforco fisico e
Causa pequeno aumento da respiragdo
e dos batimentos do sev coragdo.
Numa escala de 0 2 10, 2 percepgdo de
esforqoéde 124,

m) Moderada: exige mais esforqo fisico,
faz vocé respirar mais répido que o
normal e dumenta moderadamente os
batimentos do sev coragdo. Numa
escala de 0 2 10, 2 percepgdo de
esforoé5e6.

0 PAPEL DAS MAES E PAIS

Para tornar a crianga fisicamente ativa, &
importante que vocé apresente uma
variedade de atividades fisicas, como jogos,
brincadeiras, danas e esportes, para que
escolham 2aquelas com que mais se
identificam.

Caso a crianga ndo saiba muito ber como
realizar algura atividade, vocé pode ajudar
praticando junto.

27




Conhegd os locais da sva comunidade ov
municipio onde vocé possa levar a crianga
para praticar atividade fisica, como pragas,
parques, parquinhos infantis e quadras
esportivas.

28

COMPORTAMENTOS
SEDENTARIOS

Dica 3: Incentive 2 criangd a optar por ljo‘gos
eletrdnicos com movimentos.

Dic2 4: Incentive 8 Criangd a se movimentar
a cada 1 hora quahdo estiver realizando as
tarefas da escola.

Dica 5: Incentive 2 substitvigdo de parte do
fempo que 3 criangd passa  em
comportamento sedentdrio por atividades
fisicas.

TRANSTORNOS MENTAIS COMUNS NA |

INFNCIA

® Tfranstornos de ansiedade
® Transtornos relacionados a estresse
® franstornos do humor

* franstorno obsessivo-compulsivo
e franstornos  de  deficit  de
atengdo/hiperatividade [TDAHI.

34

E & &

O comportamento sedentdrio se refere 3
realizagdo de atividades de pequenas
Movimentagges, que ocorrem Com o Corpo
n2 posido sentada, reclinada ou deitada e
que ndo aumentam consideravelmente o
gasto energético, como assistir televisdo,
vtilizar  computador (notebook, tablet,
smartphone, etc.), ov o tempo que se passa
sentado nd escold ov durante o
deslocamento em carro ov dnibus.

S 8.
St de Nutri§22e®
"ang g Eucot®”

PARTE 11l
SAUDE MENTAL

32

SAUDE MENTAL NA INFANCIA

Problemas de saode mental afetam 10 a
207 das criangas e adolescentes em paises
de baixa e média renda.

Esses problemas durante ainfancia, se ndo
tratados:
e tendem 2 persistir por toda 2 fase
adulta;
© podem prejudicar a qualidade de vida;
© possvem efeito negativo sobre o
ambiente familiar;
® 2umentam o risco de outros problemas,
como abuso de drogas, baixo
réndimento escolar e desemprego.

_
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Dica L: Incentive a crianga 2 reduzir o terpo
em que permanece em comportamento
sedentdrio.

Dica 2: Limite o tempo de permanéncia da
criangd na frente do computador, celular,

tablet, videogame e felevisdo para, no
méximo, 2 horas por dia, sempre que possivel.

, w
0 QUE E SAUDE MENTAL?

Segundo 2 Organizaggo Mundial da Sacde -
OMS -, saude mental & um bem estar no qual
o individvo desenvolve svas habilidades
pessoais, consegue lidar com os estresses da
vida, trabalha de forma produtiva e encontra-
se apto 2 dar sva contribuicdo para sva
comunidade.
Quando falamos em criangas, saode mental
implica em pensar nos aspectos do
desenvolvimento, tais como: ter um conceito
positivo sobre si, ter tanto habilidades para
lidar com seus pensamentos € emogdes,
quanto para construir relagaes socidis, tendo
vma atitude de se abrir para aprender e

2dquirir educagdo.

33

cOMO FAMiLIA PODE
AJUDAR?

A familia é a base da sociedade, sendo um
nicleo fundamental de toda organizagdo
social.

A familia € um lugar de acolhimento e de
proteqdo, onde as pessods aprendem 3 ser
bons cidaddos desde a infancia e recebem
cvidados 2o longo de toda a vida.

Assim, as mes e pais tém papel essencial
na manvtengdo da saode mental das

criangas.

_
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RECOMENDAGOES PARA
mAES E PAIS

Dicd 1: Crie uma rotina de conversar
diariamente com seuv filho sobre o dia,
experiéncias, Coisas engracadas;

Dica 2: Ensine seu filho @ lidar com as
emogges negativas (medo, raiva, tristeza e
angostia) como algo natural;

Dica 3: Preste atengdo no comportamento e
falas de sev filho;

Dica 4: Coloque-se no lugar de sev filho;

Dica 5: Imponha limites firmes e svaves,
sendo coerente e explicando os motivos;

37

[ REFERENCIAS

Abeso. Associaglo Brasiend pard o Estudo da Obesidade ¢ Sindrome Metabélica,
Departamento de Nutrigho & de Obesidade Infanfi. €-book Lancheird sduddvel.
3o Pavio: Abeso, 2021, 26 p.

Bedsi. Ministério da Mulher, da Farila € dos Dieitos Hutmdnos. Secretaria
Nacional da Famil2. o papel da faria na promoglo da sadde mental. erasiia:
Ministério da Mulher, d8 Faria & dos Direitos Huranos, 2020. 28 p.

Brdsi. Ministério do Saude. Secretaid de Atenclo  Saude. Depdrfamento de
Atenlo B4sica. Gua 2mentar pard 3 populaclo brasiteird. 2. ed. Brasiia:
Ministério da Saide, 2014. 156 p.

Bedsl. Miistério da Sagde. Seceetaria de Atenglo Privéria d Saode.
Depértamento de PromogBo da Sagde. Guia de Mivdade Fisica para 2 Populaglo
Brasiird. Brasiia: ministério da S36de, 2021. 54 p.

Badsil. Ministério d2 Muther, da Tarila ¢ dos Direitos Humanos. Secretaria
Nacionl da Famila. Famila Como primeiro espago da savde mental. Brasiia:
Ministério da Mulher, da Fariia e dos Diritas Huranos, [s.d.). 20 p.

Faria, C. N; Rodrigues, C. M: Promogdo e prevencdo em sade mental nd inféncia:
implicagPes educacionds. Pscol2.dv.no.51 580 Paulo jul./dee.2020.

Gsetd do povo. Comid de verdade: Guid da alimentagho saudivel. Disporivel
em: gasetadoy de-verdade. Acesso er: 16
abr. 2022,

WHo. go . Actvity and Sedentary
Behaviour. Geneva: World Healih Organizafion, 2020. 104 p.

40

Dica 6: Reserve um tempo para brincar com
sev filho, fora das telas digitais;

Dica 7: Estimule sev filho @ conhecer a si
préprio € se aceitdr cormo €, svas
capacidades,  forqds,  limitagges e
fraquezas;

Dica 8: Ensine seu filho 3 perdoar, ser
bondoso e ter compaixdo;

Dicd 9: Incentive sev filho @ resolver
problemas, encontrar solugdes, suportar
dificuldades, ver o lado bom das coisas;
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Dica 10: AJude sev filho @ tomar decises,
estabelecer metas, sequir com
determinagdo, aceitar as consequénias,
planejar condutas e alterar rumos quando
necessario;

Dica Ll: Estimule sev filho a pensar
criticamente e ser cridtivo;

Dica 12: Ensine sev filho @ valorizar @
natureza e a vida, respeitar normas e todos
05 Seres vivos.

39
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APENDICE F — Questionario para o responsavel da crianca
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Estudo de Nutricdo de Criangas Escolares  © ¢

0l3! Se ofa) seu(sua) filho{a) estuda do 1° ac 5° ano escelar do Ensino Fundamental, vocés estdo convidados a
participar da pesquisa que busca investigar associagdes entre alimentagdo, atividade fisica e sadde mental de
criangas e o estilo de vida de seus responsaveis.

0 QUESTIONARIO E FACIL DE RESPONDER, COM DURAGAD APROXIMADA DE 18 MINUTOS.

Dicas:

- Esteja com a crianga por perto durante o preenchimento;

- Inicialmente, o questionario devera ser respondido pelo responsavel/pai/mée da crianga;

- Em seguida, havera um comande sinalizando que, a partir daquela parte, & a vez da crianga respender o
gquestionario, utilizando o mesmo link.

Vamos |47 Lembrando que TODAS AS INFORMAGOES FORNECIDAS SAC CONFIDENCIAIS E SERAQ MANTIDAS
EM SIGILO.
Desde j& agradecemos a participacda!

Antes de partimos para as perguntas, vocé precisa concordar com sua participagio e de seu(sua)
filho(a) na pesquisa

Termo de consentimento livre e esclarecido

Cenvidamos vocé e seu(sua) filho{a) a participarem voluntariamente da pesquisa da Universidade de Brasilia intitulada “Estuda
=obre Salde e Mutrigio de criangas escolares”. O projeto consiste na aplicagdo de um guestiondrio on-line ilustrado que
avaliard a alimentagio, os comportamentos alimentares e sedentarios, atividade fisica e sadde mental da crianga e as
condigiies socioecondmicas e o estilo de vida de seu responsavel.

Estima-ze um tempo de 15 minutos para o preenchimento total do questionario. O adulto e a crianga receberéo todos os
esclarecimentos necessdrios antes & no decorrer da peaquisa. Os riscos decomrentes da participagEo na pesguisa séo possiveis
constrangimentos efou desconfortos durante a resposta a algumas questoes do questionario. Centudo, com objetivo de
minimiza-lgs, informames que o seu nome e o nome da crianga ndo aparecero, mantende-se o sigilo por meio da omisséo total
de quaisquer informagdes que permitam identificé-los e, ainda. o responzével e & crianga podem =e recusar a responder
qualquer questie do questiondrio, podendo inclusive desistir de participar da peaquisa em qualguer momente, sem nenhum
prejuiza.

Se vocé e seul(sua) filho(a) aceitaremn participar, contribuiréio com o conhecimento cientifico na area de Nutrigo no pais ao
fornecer dados atuzlizados e inéditos acerca da alimentagéo, comportamentos alimentares. sedentarismo e atividede fisica de
individuos da faixa etéria estudada. A participagéo & voluntaria, isto €, néo ha pagamento por sua colaboragio e vocé ndo tera
custos ou despesae com a pesquisa. Caso haja algum dano direto ou indireto decorrente de sua participagdo na pesquisa, vocé
devera buscar ser indenizado, obedecendo-se as disposigiies lagais vigentes no Brasil, conforme Resolugiio CNS no 466/2012.

Oa resultados da pesguisa serdo divulgados na Faculdade de Ciéncias da Sadde da Universidade de Brasiliz podendo ser
publicados em pericdices cientificos. Os dados e materiais serdo utilizados somente para esta pesquisa e ficardo sch a guarda
do pesquisador por um periode de cinco ancs, apds isso serdo destruides. Por fim, caso tenha qualguer divida em relagdo &
pesquisa, por favor entre em contato cem a Prof. Dra. Natacha Toral pele e-mail: natachatoral@unb.br.

Este projeta foi aprovado pela Comité de Etica em Pesquisa da Faculdade de Ciéncias da Saide (CEP/FS) da Universidade de
Brasilia. O CEF & composto por profissionais de diferentes dreas cuja fungéo € defender os interesses dos participantes da
pesquiza em sua integridade e dignidade & contribuir no desenvolvimento da pesquiza dentro de padrdes éticos. As dividas
com relagio a assinatura do TCLE ou os direitos do participante da pesguisa podem ser esclarecidas pelo e-mail cepfs@unb_br
ou cepfsunb@gmail.com. O CEP/FS se localiza na Faculdade de Ciéncias da Sadde, Campus Universitaric Darcy Ribeiro,
Universidade de Brazilia, Asa Norte.

*

Caso aceite a sua participagdo e a do(a) seu(sua) filho(a), pedimos que concorde com este
documento.

Concordo

M&o concordo
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Perguntas para o responsavel da crianca ~

Inicialmente, gostaria de saber algumas informagdes sobre seu/sua filho(a). Caso tenha mais de umia) filho(a)
nos anos iniciais do Ensino Fundamental {1° ao 5° ano escolar) favor responder sobre a crianga mais velha.

Qual a data de nascimento da crianga participante da pesquisa?

Més, dia, ano

Em qual anc da escola a crianga esta estudando?
1° ano
2° ano
3% ano
4% ano

5% ano
Em que tipo de escola a crianga esta estudando?
Pablica

Privada

Em qual estado localiza a escola em que a crianga esta estudando?

4
-

Doenca diagnosticada

Descrigdo (opcional)

A crianga participante da pesquisa apresenta alguma doenga diagnosticada pelo medico?
Sim

MNéo



Qual doenga?

Texto de resposta curta

Peso da crianca

Descricdo (opcional)

Viocé sabe o peso da crianga participante (mesmo gue seja valor aproximado)?
Sim

NEo

Qual o peso da crianga (kg) (mesmo que seja valor aproximado)? Exemplo: 31.3

Texto de resposta curta

Altura da crianca

Descricdo (opcional)

Viocé sabe a altura da crianga participante (mesmo que seja valor aproximado)?
Sim

NEo

Qual a altura da crianga (metros) (mesmo gue seja valor aproximado)? Exernplo: 1,31

Texto de resposta curta

*»{

* 4
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Alimentacao do responsavel

Agora responda sobre vocg! As proximas perguntas referem-se a sua alimentagdo.

Marque "Sim" para alimentos e bebidas que VOCE comeu ou bebeu ONTEM (desde quando
acordou até antes de dormir). Para alimentos e bebidas que nao consumiu marque “Mao”,

Sim Mdo
Alface, acelga ou repolho
Couve, bracaolis, almeirdo, agrido o..
Abobora, cenoura, batata-doce ou ...
Mamao, manga, meldo amarelo, o
Tomate, pepino, abobrinha, berinj...
Laranja, banana, magé ou abacaxi
Arroz, macarrdo, polenta, cuscuz .
Feijao, ervilha, lentilha ou gréo de _.
Batata comum, mandioca, card ou..
Camne de boi, porco, frango ou pei..
Owvo frito, cozido ou mexido
Leite

Amendoim, castanha de cajuouc..
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*

Marque "Sim" para alimentos e bebidas que VOCE comeu ou bebeu ONTEM (desde quando
acordou até antes de dormir). Para alimentos e bebidas que ndo consumiu margue "Mao®

Sim ]
Refrigerante
Suco de fruta em caixa, caixinha o_.
Refresco em pé (como Tang ou Ki...
Bebida achocolatada (como Todd..
logurte com sabor
Salgadinho de pacote (cu chips) o..
Biscoito/bolacha doce, biscoito re_.
Chocolate, sorvete, gelating, flan _.
Salsicha, linguiga, mortadela ou p...
Pao de forma, de cachorro-guente._
Maionese, ketchup ou mostarda
Margarina

Macarrdo instantdneo (como Mioj..
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Responda uma alternativa que mais se aproxima de seu habito. *

Munca Raraments Muitas vezes Sempre

Quando fago pequ..

Quando escolho fr._

Quando escolho fr._

Costumo levar algu..

Costumo planejar a..

Costumo variar o c...

Ma minha casa é c...

Costumo comer fru..

Costumo fazer min...

Procuro realizar as ..

Costumo participar...

Ma minha casa co..

Costumo comprar ...

Aproveito o horario...

Costumao fazer as r.

Costumao fazer min...

Costumo pular pel...

Costumo comer ba...

Costumo beber suc...

Costumo frequenta..
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Tenho o habito de ..
Costumo beber refr...
Costumo trocara c...

Quando bebo café .

Vocé costuma almogar ou jantar com a crianga participante deste estudo?

Sim, todos o3 dias

Sim, 5 a 6 dias por semana
3im, 3 a 4 dias por semana
3im, 1 a 2 dias por semana

Raramente

Atividade fisica do responsavel ~ i

Mas proximas questdes, vamos perguntar sobre SUA atividade fisica do dia a dia.

Em média, quantas horas por dia VOCE costuma ficar assistindo a televis3o, usando o computador,
tablet ou celular {incluindo o uso para o trabalho, escola, casa e no tempo livre)?

Menos de 3 horas

Mais de 3 horas

Nos ultimos trés meses, VOCE praticou algum tipo de exercicio fisico ou esporte? (ndo vale
fisioterapia)

ET

Sim



Vocé realiza atividades MODERADAS (que faga vocé suar LEVE ou aumentem UM POUCO sua
respiragao ou batimentos do coragio), como caminhada, musculagdo, hidroginastica, ginastica em
geral, natag&o, artes marciais e luta, voleibolifutevdlei recreativo, danga, pedalar leve na bicicleta,
carregar pesos leves, varrer, aspirar a casa, ou cuidar do jardim.

Méo realizo atividades moderadas

Sim, realizo atividades moderadas

Quanto tempo na SEMANA VOCE gasta praticando atividades MODERADAS? (N3o contabilizar o
intervalo de descansao)

Menos de 150 minutos (Zh30min)

150 minutos (2h30min) ou mais

Vocé realiza atividades VIGOROSAS (que faga vocé suar BASTAMTE ou aumentern MUITO sua
respiragio ou batimentos do coragio), como corrida, ginastica aerdbica, futebolfutsal, basquetebol,
ténis, pedalar répido na bicicleta, fazer faxina pesada em casa, ou carregar pesos elevados,

Mo realizo atividades vigorosas

Zim, realizo atividades vigorosas

Quanto tempo na SEMANA vocé gasta praticando atividades VIGOROSAS? (N&o contabilizar o
intervalo de descanso)

Mencs de 75 minutes {1h15min)

75 minutos (1h15min) ou mais

Informacoes a respeito do responsavel .

Descrigao (opcional)

Qual a sua idade (em anos)?
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Qual a sua Escolaridade?

Alfabetizagdo / Ensino fundamental incompleto
Ensino fundamental completo
Ensino medio complete ou técnico de nivel médio
Ensino supericr completo (graduagéo ou tecnologo)
Pds-graduagdo
Contando com vocé, guantas pessoas moram na sua casa ?
Qual a renda mensal familiar media?
Até 1 saldrio minimo (até R51.212,00)
De 1 a 2 salarios minimos (entre R$1.212,00 e R$2.424,00)
De 2 a 3 saldrios minimes (entre R$2.424,00 e R33.636,00)
De 3 a 4 saldrios minimos (entre R83.636,00 e R$4.848,00)
De 4 a & saldrios minimos (entre R$4.848,00 e R§7.272,00)
De 6 a 9 saldrios minimes (entre RS7.2720,00 & RS10.908,00)
De 9 a 10 salarics minimos (entre R510.908,00 e R$12.120,00)
De 10 a 12 salarios minimes (entre R$12.120,00 e R$14.544,00)
De 12 a 15 saldrios minimes (entre R$14.544,00 & R518.180,00)
De 15 a 20 salarios minimos (emtre R$18.150,00 e R$24.240,00)

Acima de 20 saldrics minimos (mais de R$24.240,00)

Qual & o seu peso em kg (mesmo que seja valor aproximado)? Exemplo: 70

Qual & a sua altura em metros (Mesmo que seja valor aproximado)? Exemplo: 1,70

Qual & o seu sexo?
Masculino
Feminino
Vocé esta gravida no momento?

Sim



APENDICE G — Questionario para a crianca

PERGUNTAS PARA A CRIANCA -

LEMBRETE: SUA MAE, SEU PAI OU OUTRO RESPONSAVEL MAD PODE RESPOMNDER POR VOCE OU DAR PALPITES
MAS RESPOSTAS. ELES PODEM TE AJUDAR MA LEITURA, MAS A RESPOSTA E COM VOCE.

QUANTOS ANOS VOCE TEM?

6 ANDS
7 ANOS
B ANOS
9 ANOS
10 ANOS
11 ANOS

Outros..

VOCE E:
MEMNINO

MENINA

><

REPRESENTACAO DE CORPO

Descrigdo (opcional)

QUAL A FIGURA QUE MELHOR REPRESENTA SEU CORPO ATUAL?

LTI
Tt

1 2 3 4 5 6 7 8 9 101

157



158

W

AGORA VAMOS FALAR UM POUCO SOBRE *~
SUA ALIMENTACAO.

Descrigdo (opcional)

QUAIS REFEIGOES VOCE REALIZOU NO DIA DE ONTEM? (PODE MARCAR MAIS DE UMA OPGAQ)
CAFE DA MANHA
LANCHE DA MANHE
ALMOGO
LANCHE DA TARDE
JANTAR

CElA f LANCHE DA NOITE

MARQUE TODOS OS ALIMENTOS QUE VOCE COMEU OU BEBEU ONTEM, DESDE QUANDO
ACORDOU ATE ANTES DE DORMIR

CUPUAGU, AGAI, JAMBU OU CAJU, JAMBO, VINAGREIRA
MANGABA OU JAMBO CHICORIA-DO-PARA PINHA OU SERIGUELA OU JOAO-GOMES

MORANGO, ABACAXI ) PEQUI,
OU ABACATE TAIOBA OU RUCULA JACA OU ABACATE GUEROBA OU MAXIXE

PINHAO, PESSEGO,
AMORA OU AMEIXA REPOLHO OU
ALMEIRAO



RECHEADO CHOCOLATE, SORVETE, SALSICHA, MORTADELA,
OUBOLINHO DE PACOTE GELATINA, PIRULITO OU BALINHA LINGUICA OU PRESUNTO MARGARINA

MAIONESE MACARRAD INSTANTANED, SALGADOS FRITOS OU ASSADOS
OUKETCHUP  LASANHACONGELADAOUPIZZA  (COXINHA PASTEL EMPADA)  BATATAFRITA  PAO DE QUELIO

VOCE CONSUMIU QUTRO ALIMENTO QUE NAQ ESTA MA LISTA? SE SIM QUAL/QUAIS?

Texto de resposta curta
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COMO VOCE SE COMPORTOU ONTEM? A

O ONTEM NAS REFEICOES PRINCIPAIS (ALMOCO OU JANTAR) VOCE COMEU:

[[] ASSISTINDO TELEVISAO OU MEXENDO [ semassisTR TELEVISAO € SEMMEXER
NO TABLET OU CELULAR NO TABLET OU CELULAR

(2 ONTEM NAS REFEIGOES PRINCIPAIS (ALMOGO OU JANTAR) VOCE COMEU:

(] compeLo MENOS UMA PESSOA [ sozmmo @
TE FAZENDO COMPANHIA

8 ONTEMNAS REFEICOES PRINCIPAIS (ALMOGO OU JANTAR) VOCE COMEU:

R 0

(] noHoRrARIO DE SEMPRE [[J eMHORARIO DIFERENTE DO DE SEMPRE

Q ONTEM NAS REFEICOES PRINCIPAIS (ALMOGO OU JANTAR) VOCE COMEU:

. F » FR M row

[ wancHe PrROCESSADO OU PETISCO [ coMipaDE VERDADE (COMO ARROZ,
FEIJAO, CARNE E SALADA)

S ONTEMVOCE PARTICIPOU DAS ATIVIDADES DA COZINHAANTES OU DEPOIS

DAS REFEICOES, COMO LAVAR A LOUGA, RETIRAR O LIXO, COZINHAR OU
COLOCARAMESA?

- o

[ sm, parTicIPE! ] n&o,NAO PARTICIPEI
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QUAIS DESSES COMPORTAMENTOS VOCE = ¢
REALIZOU ONTEM?

1 ONTEM VOCE ASSISTIU TELEVISAO? PODE MARCAR MAIS DE UMA OPGAO

(O] sim,peELAMANHA ~ [[] SIM, PELATARDE [ s, pELANOITE [C] NAo,NAO ASSISTI

(2 ONTEM VOCE USOU O COMPUTADOR? PODE MARCAR MAIS DE UMA OPGAO

[J sim,pELAMANHA ~ [] SIM, PELATARDE [ s, PELANOITE [C] NnAo,NAO USEI

@ ONTEM VOCE MEXEU NO TABLET? PODE MARCAR MAIS DE UMA OPGAO

[J siM, PELAMANHA (] sim, PELATARDE [ sim, PELANOITE [ NAo, NAO MEXI

@ ONTEM VOCE MEXEU NO CELULAR? PODE MARCAR MAIS DE UMA OPGCAO

[J sm,pELAMANHA  [[] SIM, PELATARDE (] s, PELANOITE (] nAo, NAO MEXI

@ ONTEM VOCE JOGOU VIDEOGAME? PODE MARCAR MAIS DE UMA OPGAO

[ simpeELaMANHA  [[] SIM, PELATARDE (] sim, PELANOITE (] NAo, NAO JOGUE!



b 4

Chegamos ao fim! Obrigada por ter
chegado ate aqui.

Como forma de agradecimento pela sua participagdo, segue um documento que pedera ajudar vocé € a sua
familia a ter uma alimentagdo saudavel e fazer escolhas alimentares mais adeguadas. Aproveitem!
http:/f189_ 28 128.100/dab/docs/portaldab/publicacoes/guiadebolso2018 pdf

Vocé deseja receber os resultados individuais da pesquisa?
Sim

Mio

Deixe aqui seu e-mail para receber os resultados da pesquisa

Texto de resposta longa
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APENDICE H — Artigo de validacido do QUACEB
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Validation of the illustrated
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6- to 10-year-old children
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Introduction: Evaluating the food consumption of school-aged children is crucial
to monitor their dietary habits, promote @rgeted interventions, and contribute
public policies that aimed healthy eating. In this context, our objective was to
develop and walidate the lllustrated Cuestionnaire on Food Consumption for
Brazilian Schoolchildren (ZUACEBR) of 5 to 10 years old, which = a self-reported
illstrated recall.

Methods: Validity was obtained in four stages as follows: selection of foods,
validation of items, wvalidation of lllustrations, and pretest. Foods were selected
by considering the data from the main surveys that have been conducted with
the Brazilan population and schoolchildren in recent years, the degree of food
processing, and the main foods from each of the country’s five macroregions. The
content of the iterms was validated by comparing the children’s and their parent’s
responses. For this, the guestionnaire was published in an online format, and
G- to 10-year-old elementany schoolchildren were recruited using the snowball
technigue. The first part of the questionnaire was answered by the parent after
the child's lunch, and the second was completed by the child the following day.
Thirty-two parent and child dyads participated. Sensitivity, specificity, area under
the curve [ALIC), and kappa (k) tests were performed.

Results: Of the 30 foods presented on the guestionnaire, 15 were reported as
consumed. High sensitivity {mean of B8.5%), high specificity laverage of 92.0%),
substantial agreement ik = 0.78), low disagreement (5.2%), and AUC of 0.90 were
found. The illustrations were validated in a focus group with fourth -grade children
from a school chosen for convenience. The food illustrations were designed for
children, who were asked to name the food. Eighteen children participated and
verified that the images were representative of the foods. In the pretest, three
schools were chosen for convenience that announced the link to the online
guestionnaire in WhatsApp groups of parents with students from first to fifth grade.
Fifteen children answered the questionnaire and B5.7% (n= 13} judged it excellent
or good.

Conclusion: Thus, the food consumption guestionnaire is valid for elementary
schoolchildren of & to 10 years old and can be applied in research to assess the
dietary patterns of children in Brazil

FETRIOADS
validation study, feeding pattern, diet, food intake, surveys and guestionnaires, child,

chronic diseases

01 frontiersin.ong
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Oiliweira et al

1. Introduction

Childhood obesity has reached epidemic levels and is a modern
public health problem (I, 2). In Brazil, data from the Food and
MNutrition Surveillance System (SISVAN in Portuguese) indicate an
unfavorable trend toward obesity in Brazilian children between
5 and 10 years old, with a prevalence of 10.45% and 16.96%
in a temporal varistion between 2008 and 2021, respectively (3).
Although the etiology of childhood obesity is complex, poor diet
is an important independent risk factor for the development of
non-communicable diseases (NCDs) and obesity {4).

The data are related to changes in the quality of the Brazilian
diet in recent years, marked by an increase in the consumption
of ultra-processed foods (5). In general, ulira-processed foods are
highly palatable, are low in fiber, contain excess sugar andfor
sodium, and have high levels of total and saturated fats, which
add greater energy value to the diet and could increase the risk of
chronic diseases (6-8).

The unfavorable dietary outrient profile of wira-processed
foods impacts the quality of the diet negatively and has direct
consequences on  health, and their consumption should be
continuously evaluated and monitored at this stage of life (9).
The most common methods to monitor the food consumpdion of
Brarilian childrem are the Food Record. the 24-h Dietary Recall
(B24h), and the Food Frequency Questionnaire (10). Structured
ford consumption gquestionnaires, such as the B24 h, are a good
option for stedies that assess student health, as they are simple,
practical, and low-cost methods (11).

Most of the tools developed to assess food consumption are not
validated and are not intended for school -aged children, or the food
list is outdated {1 2-14). Most of the recent questionnaires validated
for school-aged children are from other countries, incleding Poland
(15}, Japan (16), Turkey {16}, Malaysia (17). Lebanon { 18), England
(199, Spain (20}, Chile (21}, and Europe ( 22). Specifically in Brazil,
instruments validated for school-aged children are rare. Studies
with children from S3c Paulo (23, 24), Salvador (215), and Western
Amazon (26) stand out. Howewer, all of these guestionnaires
are semi-quantitative, and none are illustrated. In addition, most
respondents are parents {15, 16, 18, 19, 21, 23, 24, 26, 27), but a few
have a questionnaire applied directly to children under parental or
teacher guidance (17, L&, 20, 22). Burrows et al. {28) showed that
the Food Frequency Questionnaire reported by children of § o 12
years of age was the closest o the gold standard measure (doubly
labeled water method) when compared with the report of children's
fond consumption by their parents.

However, especially for children aged & to 10 years, few
instruments are available to collet information on food
consumption, especially when the objective is for the child to
be the informant. This is explained by the fact that the assessment
of food consumption is challenging, considering that children in
this age group are not able to provide reliable information on wsual
intake and serving size, in addition o requiring memaory, attention
span, motivation, and cognition {29).

The instruments proposed fo fulfll this objective are
the Previous Day Food OCuestionnaire (PDFQ) and  the
Food Consumption and Physical Activity Cuestionnaire for
schoolchildren (Web-CAAFE). The PDEQ iz a questionnaire
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designed for schoolchildren that uses an illustrated recall to
qualitatively analyze food consumption on the previous day (30).
However, the instrument does not inclede regional Brazilian foods.
The presence of these foods is important to enhance the culture,
habits, and food traditions. Web-CAAFE is a software for the
qualitative measurement of food consumption through the recall of
the previows day. The instrument includes more food options than
the PDFQ, including regional ones. However, access is restricted
and is through a system with login and password (31).

The importance of research that evaluates the food
consumption of schools for carrying oot epidemiological
studies is undeniable. However, this assessment must be carried out
with adequate, updated, and walidated instruments, which
consider the cognitive limitations of each age. Thus, the
objective of this study is to validate an accessible qualitative
questionnaire on food consumption for Brazilian children of
6 1o 10 years of age.

2. Methods

We developed and validated an illustrated questionnaire to
investigate the food consumption of elementary schoolchildren
between & and 10 years of age. This s a quantitative and qualitative
study and was carried out in four stages as follows: (1) selection of
foods to develop the questionnaire; (2) validity test of the chosen
foods by comparing the children’s self-report and their parents'
observation; (3) two focus groups with children to validate the
llustrations; and (4) pretest.

The project was approved by the Ethics Committes on Research
with Humans of the Faculty of Health Scences of the University
of Brasilia (Protocol CAAE 258669194 0000.0030). The parents or
guardians agreed with the free and informed consent form and the
children with the free and informed consent form.

The proposed questionnaire was given the acronym QUACER,
cormesponding to the initials of the name in Porfugwese:
“Questioridrio de Consumoe Alimenfar para Criongas Fscolares
Brasieiras™ (Muestrated Questionnaire on Food Consumption for
Brazilian Schoolchildren).

2.1 Stage 1: QUACER development

The questionnaire was created according to the following
criteria: (a) The most consumed foods were induded according to
data from the Family Budget Survey (POF in Portuguese) 2017-
2018 (32) and the 2015 National School-based Health Survey
(PeMSE in Portuguese) (23); (b) To choose the foods, the fooed
groups and the degree of food processing were considered,
according to the Dietary Guidelines for the Brazilian Population
{7} (c}) Later, representative foods from all Brazilian macroregions
were inserted (34, 35); and (d) The name of the food was added
in uppercase letters as a caption for the figures. The figures
were designed by a graphic designer specializing in products
for children. Initially, 30 foods or food groops were included,
among those most consumed according o the national surveys
({Table I).
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2.2. Stage 2: tests to validate the foods in
the QUACEB

Evidence of the validity of the foods illustrated was obtained
through comparison tests between the parents account (father,
maother, or geardian ) who observed the food consumed by the child
after lunch and the childs self-report on the following day of the
fond they had eaten for lunch. The parents’ report was considered
a gold standard. We chose only one meal to make the instrument
faster, simpler, and accessible. Lunch was selected because it is the
maost consumed meal for Brazilians {22).

The sample was selected for convenience and consisted of
dyads of Brazihan parents and children, between 6 and 10 years
of age, who had access to the Internet and enrolled in elementary
schools in Braril. The sample size was caboulated based on kappa
for 2 raters’ estimation with an expected kappa (k) equal to 0.75,
expected precsion of 0.3, the proportion of the outcome (p) of
0.5 (considering the same probability of having or not having the
binary outcome). and the confidence level of 99%. The sample
size was calculated at 33, and we added 10% to cover drop-
outs, totaling 37 dyvads of parents and children. We wsed an
online calculator available at https//wnarifin github io/ssc'sskappa.
html (35). Study participants were recruited using the snowhall
methodology (37). The snowball is a sampling technique, and the
participants recommend the survey to another individual in his
network (37). For this. a research poster containing the QRCode
for accessing the guestionnaire link was prepared. Moreover, the
poster was publicized on the rescarchers and the university’s social
networks. In addition, disclosure was carried out in groups of
‘Whats App parents from some schools known to the researchers.

On the first day, parenis completed their guestionnaire
immediately after the childs lunch. The guestionnaire for the
guardians incduded four screens as follows: (1) the free and
informed consent form; (2) identification of data about the child
(date of birth, sex, and initial name}; (3) characterization of the
parent (gender, marital status, age, education, family income in
minimum wages, and state residing), education network of the
childs school and the child's school year; and (4) information on
childs food consumption. The inclueded guestions are as follows:
whether the child had lunch that day; a list of 30 foods for the parent
to mark which of these the child consumed at lunch; and an open-
ended question to write down any foods that were consumed but
were not on the list.

At the end of the guestionnaire, the parent was instructed that
the child should answer the questionnaire the next day, in the
maorning. without any interference.

The childs questionnaire contained three screens as follows:
(1) data to identify the chikd {date of birth, gender, and initials);
(2} term of consent of the minor; and (3) information on food
consumption. This screen asked what the child had eaten for lunch
thie day before and contained 30 illustrations of food with captions
for the child to select which ones were consumed at lunch the day
betiore, for better understanding and adaptation o the age group.

The researchers used the collection of child identification data
in both questionnaires to aggregate the responses obtained on the
collection for 2 days and identify the respective parent-child dyads.
The guestionnaire was accessible for 31 days from September to
October 2020,
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The responses to the questionnaires automatically generated a
database in Microsoft Office Excel format, which was exported to
use for the analysis. The tests were performed wsing the MedCalc
software, adopting a significance lewel of 5%. [rata are presented in
ahsolute (n) and relative (%) frequencies.

For the external validity of the guestionnaire, the values of
sensitivity (the ability to detect the consumption actually presentd,
Le, true positives divided by the sum of true positives and
negatives), specificity (the ability to indicate no consumption when
there were actually none presented, ie, true negatives divided
by the sum of true negatives and false positives), the area under
the curve [AUC), and their respective 95% confidence intervals
(95% CI) were caboulated using the parents’ report as the gold
standard. The doser the AUC wvalue is to 1, the betler the
instrument performed {38). Kappa statistics (k) with its 95%
were also caloulated to assess the agreement between the responses
of the parent and the child, considering & = 0 as an absence of
agreement; k between 0.41 and 0060 for moderate agreement; k
between 0.61 and .80 for substantial agreement; & between 0.81
and 0% for almost perfect agreement; and k = 1 for perfiect
agreement (39).

2.3. Step 3: focus groups to substantiate
the validity of QUACEB illustrations

To validate whether the ilustrations were representative
of the food, two focus groups were conduected in October
2021 with fourth-grade children (9 years old) from a public
school in the Federal Ddstrict, Brazil, chosen for convenience
and the fourth-grade class was chosen by the school principal
Two sessions were held in the classroom, and each session
lasted for ~50min. In the second session, reached information
saturation. The participants induded nine children in each
session and were conducted by three researchers {one moderator
and two observers). The sessions were andio-recorded with the
children's permission.

The group sessions were organized according to the following
steps: presentation of the researchers and the research; clarification
of the dynamics of participatory discussion and request for consent
for participation and audio recording; presentation of illustrations
and individual active listening; and ending by thanking them.
The group dynamics to assess students’ understanding of the
figures occurred through the projection on a classroom wall
of 43 illustrations withowt captions (33 food illustrations after
maodifications based on the results of the earlier validity test and
10 more regional food groups in Brazil). The group moderator
provided the following guidance: “Lets play a guessing game. I'm
going to show you some pictures and [ would like you to tell
me the names of what you see.” Then. each figure of food was
presented separately. Mext, they were asked: "Dho you recognize this
food? And what is the name of this food?™. Afier the question,
it was advised that the child hifts his hand to tell the name of
the food being projected. To ensure that everyone participates,
we randomby chose a few children to say what they observed.
The participants were free to discuss among themselves and
actively listen.
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Additional module with figures of regional foods that can be insertad in the lllustrated Questionnaire on Food Consumption for Brazilen
Schoclchidren (QUACEB)

2.4. Stage 4: QUACEB pretest

The Mustrated Questionnaire on Food Consumption for
Brazilian Schoolchildren was built on the Google Forms platform,
with items, writing, and illustrations modified according to the
results of the previous stages. In addition, information on the age
and gender of the child was induded, as well as the number of
meals eaten on a typical day and possible foods consumed the
previous day which were not included in the questionnaire. Three
schools were chosen for convenience, one public, located in the
Federal District, Brazil, and two-thirds of the sample coming from
private schools located in a small municipality in the State of Goids,
Brazil. The schools were contacted wvia telephone and agreed to
publicize the research link in the WhatsApp groups of parents in
the elementary school {from the first to the fifth school year). The
questionnaire link along with a link to publicize it was provided
to the schools. The link was available for 20 days in November
2021. The pretest was applied to test the application format, ie.,
whether children could fill out the online questionnaire alone or
under their guardian’s supervision just to help read the questions.
For this, an orientation was written for parents to deliver their
cell phones or computers for children to fill out the questionnaire
alone, and whether necessary adults can ask them the guestions
without interfering with the childs answers. At the end of the
questionnaire, the children were asked what they thought of the
questionnaire, with response options on a five-point Likert scale
{ranging from | “great”™ to 5 “very bad”), and chikdren were also
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asked to fill in an open question for suggestions to improve
the questionnaire.

3. Results

As a result of the four stages, the instrument was developed
for an illustrated self-reported recall, intended for 6- to 10-year-
old Brazilian chikdren. It contained a list of 33 groups of national
food figures (Figure [), with the option of adding 10 illustrations of
regional fruits and vegetables (Figure 2).

In the online study to validate the content of QUACEB items
(the second stage of the study), 32 parent-child dyads participated,
most of them from the Federal District (59.38%). Most of the
parents were women (93.75%), between 35 and 54 years old
(71.87%), had a graduate degree or more (56.25%), were married/in
a stable relationship (68.75%), and with a monthly family income
above 10 minimum wages (equivalent to RS 10,450.00 or Us 2,061)
(53.12%). Half of the children were girls (50.00%) and most studied
in private schools (78.13%) (Table 1), with a mean age of 8 =
0.85 years.

Of the 30 food groups initially listed in the instrument,
stage | of the QUACEB development elucidated that only 15
had a minimum consumption frequency that would allow
statistical tests for validation. Comparisons of the responses
between children and their guardians indicated frequent
consumption (more than 37.5%) of rice, beans, beef/pork/chicken,
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TABLE1 Research stage to validate the content of the Nlustrated
Disestionnarie on Food Conswmption for Brazilisn Schoolchaldren

(QUACEE), 2021
Study variables n %
Place of residence
Federal Dastract k] 55.38
Mimas Gerals 2 &35
Ric e ameirn 1 ERE]
530 Famlo 1 ENE]
Tocantins 9 =13
Parent’s gender
Female 30 93.75
Male 2 625
Age of the parent
19 0 34 years ald 8 .0
35 o 44 years ald 15 287
45 i &4 yezrs old 9 =13
Education of the paremt
Incommplete higher education or 5 15.63
less
Complele higher education 9 =z
Posigradmle degres 18 5525
Marital status of the parent
Marriedrstable union b 875
Smgletdtrored 1o 3125
Family income (in minimurm wages®)
mp i3 5 15.63
ERNT 1 1250
&10 10 6 12.75
More than 10 17 5312
Child's gender
Femals 16 ]
Ml 16 ]
Child's age (Years)
[ 2 635
T L] =13
1 4 475
E] ¥ 21.88
Child's school type
Private b E-RE
Public 7 2187
Child's grade in school iyear)
I 5 15.63
an ] 12.75
n 18 5525
4 3 538

*MinimE= Wage 2 S ime of the sivey was R 045,00, oqewaet In US205,00

Soemrce ooempiled by astbors,
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juice, and lettuceftomato. Of the foed groups that had low
consumption {<3.13%), 10 were not mentioned by parents or
children (nuggets/hamburger/pizza‘instant noodles, coffee. milk,
copkiefpackaged sweet cake, breakfast cereal, packaged bread,
rolls, couscous/tapioca, cheese bread/coxinha’pig in blanket, and
snack chips); three groups were reported only by children (cheese,
chocolate milk boxed or powdersd/industriglized yogurt, and
salami/sausage baloney'ham); one group was reported only by
parents (mangn/papaya); and one group was reported by both
parents and children (soup) { Table 2).

There was a low disagreement between the answers of the
parents and children, with an average of 6.2 and a variation from 0
(brocooli'chayotelkale, egg, fish/shrimp, and soup) to0 2 maximum
of 25.0% (juice] { Table 2).

Sensitivity values, ie., the probability that the children reported
what they aciually ate as presented by their parents, indicate
an average of 88.5% for all food groups. The lowest sensitivity
value (50.0%) was found in the soda group and maximum vahses
(100.0%) occurred in the broccoli'chayotekale, beeffpork/chicken,
egg, fishishrimp, sweets, apple/grape/banana’orange, and pasta
groups { Tahle 2).

The specificity values {average of 92.02%) demonstrated that
the questionnaire was able to detect foods that were not consumed
when, in fact, there was no consumption. The beeff pork/chicken
group had the lowest value for specificity (62.50% ), while the beans,
brocoolifchayote'kale, egy, fish/shrimp, and soda groups had the
highest values {100%] (Table ).

The indices of the area under the ourve (ALUC) were employed
to verify the global acowracy of the questionnaire, as this parameter
considers the simultanecus analysis of the specificity and sensitivity
measures for each food item. As shown in Table 2, the egg
and fish/shrimp food items had maximum valwes of sensitivity
and specificity and, thus, the highest values for AUC (1.00).
O the other hand, the soda and juice groups had the lowest
value (0.75). The mean of the 15 groups analyzed was 0590,
indicating the good performance of the instrument for these
food items.

The kappa test between the childs and the parent’s reports was
significant for all items that presented satisfactory consumption
for validation (more than 625% consumption], with an average
of k= 0.78 (38). Of the 15 food items analyzed. 7 groups (beans,
brocoolifchayote'kale, egg, fish/shrimp, soup, sweets, and pasta)
had an “almost perfect or perfect” agreement (k = 081} and only
juice obtained a kappa value with moderate clasification (k =
0.41-00s0) ( Table 2).

Based on the results found for the walidity of the items,
the following changes were made to the guestionnaire. Ten
ustrations of regional foods were added—fve fruits and
five wegetables from each Brazilian macroregion (northern
region—cupuacu'acai’ mangabaljambo and  jambw/chicory;
nartheast—cashewjambo/sugar-apple’iocote and  roselle/Toao-
Gomes; southeast —strawberry/pineapple and tzioba/arugula;
central-west—pequifjackfrut and heart of palm/herkin; and
south—pine nut/peach/blackberry/plum and cabbage/chicory).
This consequently cawsed the peqgui to be removed from the squash
and carrd group; reformulation of groups of raw vegetables,
including tomato and chayote, in a specfic grouping with
cucumber; inclusion of growps of dark green vegetables, induding
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TABLE 2 Analysis of disagreement, sensitivity, specificity, anea under the curve, and kappa between the reports of children and their parents
participating in the validation sunney of the [llustrated Guestionnanie on Food Consumption for Brazilian Schoolchildren, 2021

Report (3) Disagreement Sensitivity Specificity AUC Clasx Happa Closg
(%) Clgs, Clgseg,
Child Parent
Rie 3125 2135 Els 96.15 (B0L4-59.95) 8333 (359-59.6) 090 (074 05E)" 079 (052 1.00)"
Beans TEOD TLa8 213 5543 (7E9-59.95) 10000 D.9E (DAS- 100" 092 {077 L.00)"
(€3.1-100.00)
Towsted mantoc B3R 933 Ela 6657 [9.40-59. 200 96,55 (82.20-99.90) 082 {0.64-093)Y D3 (16— 1.08)"
Leitmceiomats 3750 3750 1z50 8333 (51.50-57.50) ‘P0u00 (£8.30-98.83) ¥ ol ey RS 073 (049-0.598)"
Brocoohichayoder 1250 1250 o THL 10000 1.00 (D89 100 1.00 {100 1.0
kal= {35.8- 100,00} (87.70-100.00)
squash/arrol! 1ET5 1500 1250 2333(3500-5950) | B35 (s930-97.600 | 0.36{0.s9-086)Y 063 (031-0.96)°
pequi
Berdiporks chicken TRO0D 2438 538 LD 6250 (24.50-91. 50 081 (DEe-0eI 071 (A2 100"
(853010000
B 938 938 [ 10000 100.00 1.00 (0BS- 100)* 1.00 {1.00- 1.03)=
[29.20-100.00) (28.10-100.00)
Fistyshrmp 635 635 o THL 10000 1.00 (D89 100 1.00 {100 1.0
[29.20-100.00) (28.10-100.00)
Soup ERE ERE o B BC BC 1.00 {100 1.0
HNuggets/ [ ] o B BC BC BC
hamburger! pzar
mstani noodies
Soda B35 313 3 50,00 {1 30-58. 70 104000 0.75 {0.57-0.88) Y D65 (02— 10"
(28.40-100.00)
Juicz 5313 5303 2500 T6A7 (50.10-53.20) 73.33 (44.90:52.20) 0.75 [0.55-D.BE}== 0.50 (0.20-0.30 )=
Coffer ] o L] B B BC B
Swazls B3R 1250 213 LD 96,55 (82.20-99.90) D.9E (086 1.00)* 0B84 (053 1.03)"
[29.20-100.00)
Milk ] o L] B B BC B
Cheese: 3E o 213 B B BC 030 d‘um-{-.un}E
Chooolale malk 3E o 213 B B BC 030 d‘um-{-.un}E
Bomed or powdarned!
mdustrialtaed
Fogar
Cookiefpackaged [ o [ BC BC BC B
sweel ke
Breakfast cereal ] o L] B B BC B
Packaged bread [ ] o B BC BC BC
Raoll ] o L] B B BC B
Appleigrape) &35 933 313 HHLED 8667 (82 8059 500 LSE (0Bs; 1 D OLTE (0L38-1.00)"
banamaiorange WEEL AT
Pasla 538 1250 3 LD BE.55 (32 20-99.90) D9E (0861 D) 084 (053 103"
(293010404}
Comsooms Tapioo L] o 1] BC B B B
Cheese L] o 1] BC B B B
breadiconinhalpig
m blamkel
Salimi'sausagel 313 o 313 BC BC BC 000 {00000 E
Balomeyrham
mangnipapaya [ 313 313 BC BC BC .00 000000 E
(Contimed)
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Report (3}

Child Parent

Disagreement

()

Sensitivi
Clgsy,

Specificity
Clgsy,

AUC Clgsy,

Cassvamaniog 1250 1230 626 75.00 {19.40-59.40) | 9643 (3170-99500 | 0.86 (n.esonos) 071 {034;1.000°
poiabo

snack dvips o [ o B B BC B

All 624 245 3207 L) 078

AL, area emder thie cervg, Clooy.- 95% mnfidenoe imterval, LE low consumpon reporied amd observed (siaiwslicl tels could not be performed).

*p = MDY **p = 00Land ¥ p = 005 F povaine not obtrmed der o inssMicien! sampic
S0eroe: ompirizd by authors

brocooli and kake, and of light green vegetables, containing lettwce
and cabbage. Toasted manicc, soup, nueggets, hamburgers, acai
preparation, popsicle, pasta, salami, and pigs in blanks were
removed to make fewer ftems on the list, along with tangerine
and avocado in the fruit grouping, potato chips. mayonnaise and
ketchup, margarine, frozen lasagna, tea, fried pastry, and baked
pastry. With these changes, QUACER now contains 43 illustrations
of food groups, 33 of which are national food groups and 10 are
regional food groups.

In the focus group for the illustration validation stage, the 43
updated illustrations were presented to the children. The figures
that were difficult to recognize were raw cassava'manioc, jocote,
acai, and mangaba, due to the disproportionate size of the food in
the drawing and the group of pine nuts. Thus, the students gave
suggestions to improve the images, which were accepted, and the
drawings were redone. Therefore, in the final version of QUACEER, a
beowd of boiled cassava/manioc was wsed; jocote, acal, and mangsba
were resized; and only one pine nut was captured. Some images
of regional foods including the heart of palm, gherkin, taioba,
jambu, chicory, roselle, and Jodo-Gomes were not recognized
hecause children were unaware of the food itself. During the focus
groups, the children also presented suggestions for the caplions.
From this, the following changes were made to the caption: the
description of the term "pdo de sal” was included in the image
of rolls; including the two terms “biscoiie™ and “kolacha™ (both
of which regional words for cookie) in the corresponding image;
and the nomenclature of industrialized yogurt was changed to
flavored yogurt and from boxed chocolate to chocolate milk. With
the focus groups, we concluded that the students satisfactorily
understood most of the images, and the need to change some
figures and legends was raised, providing final improvements to
the questionnaire.

In the pretest, 15 children who participated had a mean age of 9
vears &+ 1.13, mostly boys (66.7%), 8 of whom studied in the public
school and 7 in the two private schools. Most reported an average
consumption of 4 £ (B0 meaks per day, and all reported eating
breakfast and lunch. Of the 33 national food groups listed, 29 had
a frequency of consumption reported on the previous day. Among
these, the most consumed were beef, pork, or chicken (B6.67%); rice
{B0U009E); beans (66.67%); and milk (56.67%). The least consumed
foonidts (6.67%:) were brocooli or kale; egg; packaged salty snacks or
crackers; instant noodles, frozen lasagma or pizza; fried or baked
snacks (coxinha, pastel, and empada); French fries; and cheese
bread. Regarding regional foods, only one child {6.67%) reported
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consumption of the following groups: cupueacu, acal, mangaha, or
jambo; and pine nuts, peaches, Mackberries, or plums { Tzhle 3).
Four children recorded the consumption of other foods that were
not on the list, namely, water, cotton candy, cheese cracker, and
macaroni Fegarding the evaluation of the questionnaire, 86.7% of
the participating children judged the questionnaire as excellent or
good and did not register possible suggestions.

4. Discussion

The present siudy demonstrated that the illustrated
Cruestionnaire on Food Consumption for Brazilian Schoodchildren
(QUACER) was valid for schoolchildren. Owverall, the instrument
achieved good performance, according to the sensitivity, specificty,
kappa, and AUC indices, in addition to having a low discordance
valee, Furthermore, the graphic representations proved to be
understandable and attractive to the children.

Currently, wvalidated and illustrated questionnaires with
children from southern Brazil in which the child is the respondent
include the Previous Day Food Questionnaire (PDECQ) (21, 40, 41);
the Typical Day of Physical Activity and Food Intake ([DAFA)
questionnaire (41} and its electronic version—the WEBDAFA (47);
and the Food Intake and Physical Activity of School Children
(Web-CAAFE) (31, 44). PDEQ and DAFA contain a list of foods
that are repeated in the six daily meals [breakfast, morning snack,
lunch, afternoon snack, dinner, and bedtime snack). The difference
s that the QUADA assesses the comsumplion of the previous
day and the DAFA of a regular day (30, 4I). WEBDAFA has
the same structure as the printed imstrument but is hosted on
a wehsite; however, the interface is currently not available (43).
Web-CAAFE has been enhanced from the PDFC) and DAFA
experience, is a recall of the day before hosting, and is hosted on a
website. However, it is necessary to register in the system to issue a
password, and currently, the system only monitors schools in the
municipal education network of Florianopolis {31).

Another aspect considered necessary for a food consumption
assessment questionnaire for schoolchildren is that it allows the
analysis of consumption acoording to the degree of food processing.
The WOVA classification, adopted in the Ddetary Guoidelines for
the Brazilian Population (7), has already been widely described
in the literature as important for public health, considering that
the consumpdion of ultra-processed fonds has been associated with
several chronic diseases at different stages of life (46, 45, 46). The
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TAELE3 Frequency of food consumption reported by children
participating in the GUACER pre-test of Brazil, 2021

Food groups

Lettmce or cabbage

Frequency

Brooroh or kale

Squash or @rred

Papaya or mangs

Tomaln, dayole, or curumber

Bamana, apple, orange. LAngerme, grape of
avocado

Rice

Beans

JHRIIHHLL

Polaio or cxsavamanioc

4

Beed, pork, or chicken

Figh or shrimp

Milk

E(E|8|8|E

Raoll

:

Industriahved juices: in cartons

Chooolaie malk

Flavored yogurl

Packaged hread

Packaged sty snadks or crackers

BIG|E|G|EE

Cookie or packaged sweet cake

Chooolale, ice oream, gelatin, or candy

Salami, sausage, baloney, or ham

:

Masgarine

:

Mayonnans: or kelchup

Instant noodles, fronen bsgra, o pem

Fried or baked snacks {coxinha, pasiel, and empada)

French fries

5|8 |&|E|E|E

;

Taioha or anegula

8|8 |2 |E|E|%|E
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TABLE 3 (Continued)

Food groups

Peqe or jackfnust o L0
Heart of padm o gherkm L D
Pmenul, peach, blackherry, or plum 1 E6T
Cabbage or chicory L] ]

quantitative questionnaire considered the extent and purpose of
food processing to assess the usual diet of schoobchildren of 9 to 10
vears of age constructed by Amorim et al. (47 The results showed
that the children in the study were able to respond without the
support of their parents. However, the instrument has not yet been
validated, is restricted to children in a very narrow age group, and
15 nof illustrated (47).

Among the ultra-processed foods evaluated, the consumption
of industrialized juices, sweets, and soda was observed at lunch.
The other foods in this category that were initially indluded in the
list of 30 food groups in the questionnaire had no consumption
reparted by the participants. A siudy that evaluated the intake of
ultra-processed foods in 105 schoolchildren of 7 to 10 years of
age from a public district kocated in Teresina, Piani, highlights
the parficipation of these three groups in the list of the ultra-
processed foods most consumed by the public evaluated (45). This
again reinforces the need for instruments such as the questionnaire
developed and validated here, which can detect food consumption
according to the degree of processing (30, 48).

Although there are no population studies in Brazil with
children aged 5 1o 9 years, other studies find similar patterns of fiood
consumption among schoolchikdren. For example, 3 study camried
out in a Braxilian municipality in 2007, with children aged 7 1o 10
vears, found that the moest consumed foods at lunch and dinner
were rice, beef or poultry, beans, soft drinks, and pasta (49). In
another study conducted in Brazil in 2017, with children aged 7
o 13 years, the foods that had the highest average daily frequency
of consumption were rice, bread, beeffchicken, and beans (50).
Furthermaore, the fionds most commonky consumed by the Brazilian
population are rice, beans, beef or poultry, and bread {22). In this
study, the most consumed foods were beef, pork or chicken, rice,
beans, and milk.

[t &5 important to emphasize that comparisons between the
resulis for the validation of this questionnaire with other validated
instruments are limited due o methodological differences,
especially in the reference method wsed and the age group covered.
Even so, the kappa values were similar to the validation results of
the last version of PDFQ) (30), obtaining the same value of the
agreement test for the fruit group (k = 0.78). Other foods, such
as the meat and pasta group, were also similar in both studies for
this variahle, with & = 0L6% and k = 0.8] being found in PDFC,
respectively, for the items mentioned and & = 0.71 and k = 0.84
obtained in this validation.

The kappa value was lower for the juice growp, and it
had the greatest disagreement in responses between the reporis

(Comttued!  of the children and their parents. The data found highlight a
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discrepancy, which could be the different interpretations of this
drink for parenis and children within the analyzed group. The
caption of this group “juice” could be interpreted as encompassing
various preparations, such as fresh juice, industrialized juice, and
concentrated drink. The initial illustration only contained an image
of a box of juice, which could be interpreted exdusively as this
type of preparation. Thus, we understand that a more specific
description of this item and the adequacy of the illustration were
necessary to reduce different interpretations and produce better
levels of agreement.

The developed questionnaire is inexpensive and easy to apply,
which has been demonstrated in previous studies with similar
questionnaires {30, 43). The computerized format saves application
time, eliminates interviewer-related biases, and ensures automated
storage of collected information. Few walidated online instruments
are available that assess food consumption, especally for school-
aged children (29, 50, 43).

The access of Bramilian studenis to mew information and
communication technologies has increased in  significant
proportions (51), which makes online self-report instruments
useful and promising o assess the eating habits of the public.
Studies state that the application of an online questionnaire is a
promising alternative that helps to keep children’s attention on the
research (52, 53

Another advantage of the devdoped and validated
questionnaire is that, unlike traditional paper questionnaires,
the online format enables data collection from different Brazilian
regions. This will allow the inclusion of multiple cultural spheres
and Eacilitate the generalization of results to the general population
in future studies with a larger sample size. The possibility of
including fruits and vegetables typical of all Brazilian regions, such
as pequ, jackfruit, avocado, the heart of palm, and gherkin from
thie central-west; cashew, jambo, jamba, sugar-apple, jocofe, roselle,
and Jolo-Gomes from the northeast: cupuagu, agai, mangaba,
jambsn, jambw, and chicory from the north; strawberry, pineapple,
avocado, taioba, and arugula from the southeast; and pine nut,
peach, blackberry, plum, cabbage and chicory from the south, is
also noteworthy to allow the regionalization of the questionnaire
with the indusion of regional foods (33, 34).

This work differs from other validation studies of children’s
questionnaires, as it proposes o evaluate childrens food
consumption when they are outside the school context, both
in person and online, considering the dassification of foods
acoording to the degree of processing recommended by the
Dietary Guidelines for the Brazilian Population (7), allows the
inclusion of regional foods, and describes the food in the caption.
Thus, the instrument can serve as support material for future
epidemiclogical studies of health and notrition and nutritional
intervention programs for this age group.

When using QUACER, food consumpiion can be analyzed
acoording to different markess, for example by the NOVA score
(46), the classfication proposed by the Dietary Guidelines for
the Brazilian Population (41), the food diversity score (54,
markers of protective foods and rsk of excess body fat (55-58),
nutritional profile represented by nutrient sources in food groups
(19), food-based classification of eating episodes (FBCE) (42, 597,
identifying dietary patterns {60}, or describing the consumption of
regional foods.
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The weaknesses of the developed and validated questionnaire
include the lack of information about the portion size or the
possibility of estimating the childs energy consumption. However,
it allows a qualitative assessment of childrens consumption, in
a brief and straightforward way, in which the researcher can
provide reliable data on food consumption, seeking to avoid biasing
the childs memory. Other limitations of this work include the
lack of presentation of internal wvalidity, only external due to
the small sample size and the presence of fonds with infrequent
consumption, but the most frequent foods were validated and this
would possibly happen for other foods; the absence of sensitivity,
specificity, AUC, and kappa analyzes by gender and age, due to
the insfficient sample; and the lack of exploration of factors
associated with disagreements due to the low prevalence and
sample sime. Furthermore, validation oocurred only by testing
a meal and a 1-day period. Thus, future studies should be
carried out with a larger sample, all meals of the day (to assess
consumption of items not reported at lunch), and also test-
retest style analysis, whereby participants fill it in for 2 number
of multiple days to see how accourate it is over 1 day. Despite
acknowledging that children within the studys age group lack
purchasing power and parents are conschows of their children's
diefary consumption. we recommend that future validation studies
incorporate direct observation throughout the entire day to assess
the child’s food consumption.

In conclusion, the illustrated online food consumption
questionnaire demonstrated adequate concordance, sensitivity,
specificity, and area under the curve values to assess the [hestrated
Cruestionnaire on Food Consumption for Bravilian Schoolchildren
of 6- to ID-year-old when compared with the parents’ report.
The QUACER is a valid, simple, brief, practical, easy-to-apply
questionnaire available on the Internet in any Brazilian region,
which can be adopted for epidemiclogical research fo assess
the diet of that population. This tool is specifically designed to
be appropriate to Braxil becawse it represents the foods most
consumed by Brarilian schoolchildren.
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ARTICLE INFO ABETEACT

FReywants: The Nhsstrated Quoestionmaire on Eating and Sedentary Behaviors (QUICAS) was developed and walidated for
Valldatien study schoalchildren seven to ten years old. It used previous day recall and was illustrated with ten eating behaviors
Peychomery

[referring 1o the act of eating withowt distractions, with company, on a regular basis, the type of food eaten, and
participation in tasks involved in meal preparation) and five sedentary behaviors (related to the uwse of television,
compuster, tablet, c=ll phone, and video game). The instroment was validated in foar stages: (10 Iis conbent was
developed based on literature review and expert evahzation; (2) [eems were validated by comparing the responses
of children and their parents, throagh a qoestionnaire on Google Porms. At this stage, a convenience sample was
adopted, consisting of 145 parent-child dyads. High sensitivity (average of 90.7%]); high specificity (meam of
E7.95%%); low number of false positives (mean of 12.1%) low oumber of fakse negatives (mean of 9.3%); almost
perfect agreement between the child's and the parent”s reports (k= 0.817; and low disagreement = Z23%) were
found. In addition, the child's gender and age did oot significantly influence the child's report. (3) The illns
trations were validated in a focus groap with 18 children, who satsfadorily described all the sating and
sedentary behiviors of the illnstrations. {4) In the pretest of the questionnaire on Google Forms, with the
participation of 15 children, the majority (86.7%) judged the questionnaire as excellent ar good. Therefore, the
QUICAS is valid to asiess eating and sedentary behaviors in schoolchildren seven to ten years oldl

Childsen™s behavior
Behavicral assesame
Dt

Sedentarion

1. Introduction eating behawiors in school-age children occurs in instruments limited to

examining only a specific sating behavior, such az the Emotional Bating

According to the World Health Organization, childhood obesity ia
one of the greatest public health challanges of the 21at century. Un-
healthy eating and a sedentary lifectyle are amsociated with an increazed
rizk of overweight and obesity (WHO, 2020a, 2020k). In 2017, more
than 1.1 billion children were affected by chronic dizeazes; Purthermore,
maore than two-thirds of diseace rick factors emerged during childhood
anid adoleccence. Bven zo, this population ctill remainz uncovered by
global food and outrition surveillance (Ouariguatas & Jeyaseelan ).

Bating behavior encompasses actions related to food consumption,
including routine actionz related to selecting types of food, places of
conzumption, company during consumption, forme of preparation, ie.,
the wayn food iz consumed (Diaz-Beltran, 2014). The assesament of
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Scale for Chilidren {BES-C) (Tanofzky-lkraff st al | 2007) and the Bating in
the Abzence of Hunger Quectionnaire for Children (EAH-C) (Tanof-
chy-kraff et al | 2008). Some eating behavior are also aseesced in eating
practice guestionnaires, such as: the Child Eating Behavior (uestion-
naire (CEBY) (Jackson et al | 2021], and the Bating Pattern Inventory for
Children (EPI-C) (Schacht, Richter-appelt, Schulte-markwort, Hebe-
brand, & Schimmelmann, 2008). Other instruments cover thiz theme but
were not formulated excluzively to assecs eating behawiors. In thic cage,
recearchers have included specific eating behavior on questionnaires
developed for other purpoces, for example, the behavior of eating meals
in front of the televizsion (Thobadi =¢ al | 2015).

Thus, most instruments aimed at asceszing the eating behavior of
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children from zeven to ten years old address .:pﬁ:iﬁ.: itema but do not
addres: other behaviors related to children’s eating, including per-
forming tasks in the kitchen, replacing meals with macks, and having
regular mealtimes. In Brazil, through the Pood and Mutrition Suorveil-
lance System (SIEVAN], information can be obtained on the percentage
of Brazilian children who habitually watch television during meals,
which wazs 62% of children between 5 and 9 years 0ld in 2022 (Brasil,
2022). Howewer, the data covers a limited part the country and only the
population monitored in bagic healthcare centers. Until now, illuatrated
instruments aimed at school-age children are not available that more
comprehenoively addres recommended eating bahaviors for thiz age
group.

Sedentary behavior correcponds to activities with limited movemant,
which occur with the body in a zitting, reclining, or lying pocition and
raquire low ensrgy expenditure, cloge to that obosrved in the resting
state (Brasil, 2021; WHO, 20202, 2020b). The most reported sedentary
behavior in children iz during sereen time, including watching televi-
sion, playing computer or video games, and weing social media (Funa-
crez =t al | 20210

Currently, the main methods to evaluate screen uze by children be-
twreen seven and 9 years old are questionnaires directed to parents that
azkas about children average ocresn time (Aczabdafeaci, Jafarpour,
Anghari-Jafarabadi, Shokrvash, & BReyhani, 2020; Hartzon,
Oance-Cleveland, Amura, & Gchmiege, 2013; Pearcon, Biddle, Oriffitha,
Johnoton, & Haycrafe, 2018); questionnaire saimed at children, in which
they are acked about the number of hourz per day cpend in front of
cereens without or with options for responses in time range categoriea
[Angoorani =t al., 2018; Duncan et al, 2001; Marting =t al, 201%;
Martinz et al | 2019; Martinz et al. al | 2019); or direct measurement via
accelerometry (Fearnbach =t al, 2020; Mazzucca et al, 2018; Quan,
Pope, & Oao, 20135). Direct monitoring iz expensive, and the gquestiona
about sedentary behavior: entered on the questionnaires have not bean
walidated and collect quantitative dams. Currently, in Brazil the Pood
Intake and Phymical Activity of School Children (web-CAAPE)] ques-
tionnaire in a gelfreporting computerized and lustrated nctrument
completed by the child, which includes some sedentary bahaviors in the
pection that invectigates phyvical activity (Jesuz, Azazis, & Fupelk, 2017
Henwever, it only allows restricted online access through registration
with a login and password created by the oystem. These are atill fewr
studiez that measure in an dlluctrated way sedentary behavior beyond
the gquantitative measurement of screen time or good inctrument to
azgezn sedentary behavior in epidemiclogical research.

Mogt of the guestionnaires found that assess eating or sedentary
behaviors were uzed in specific rezearch and have not been validated.
The Stage of Change in Behavior of Scholars in Bating Habitz and
Phyzical Activity (CEHAF) questionnaire measures sating habits and
phymical activity together. Howewver, the gquestionnaire iz not illugtrat=d
and iz applied to Mexican children to specifically azoeso the otage of
behavior change (D= la Roca, Jarcia v Barragan, Bacalante, Maciaz, &
Hemandez, 20171

Therefore, the present study iz innovative in propoging the creation
of a current, more complets, and validated lustrated questionnaire to
azgesn eating and sedentary behawiors in Brazilian school-age children.
The objective wan to develop and validate an illustrated questionnaire of
eating behaviors and sedentary behaviom for children age seven to ten.

2. Methods

This study included four stages: (11 development of a questionnaire
to imveatigate eating behaviors and sedentary behaviors among school-
age children, which included definition of the conatruct, the formula-
tion of the itema, and the evaluation by specialists; (2) presentation to
demonctrate the validity of the iteme, with otatistical analyviz to
compare between the answers of the children and their parent:, using a
guestionnaire in Google Porms; (3] presentation to confirm the validity
of the illustrations through a forus group with children; and (4) preteat

Apperire 180 (2023) 106359

the guestionnaire on Joogls Porma.

Thiz research wan approved by the Research Bthics Committes of the
Faculty of Health Sciences of the University of Bracilia (CAAE:-
1733601 9.5.0000.0030). Only the recponoes of parents or guardiana
who agreed with the Free and Informed Congent Term and whooe chil-
dren aloo positively agreed to the Term of Conzent were included in the
study.

The acronym QUICAS was amigned to the proposed guestionnaire,
which correzponds to the initials of the name, in Portuguese: “Jues-
tionario lustrade de Comportamentos Alimentares e Sedentarios”
(Mlustrated Questionnaire on Eating and Sedentary Behaviorz).

2.1. Development of the QUICAS

Firct, were searched publications, with the keywonds “=ating be-
haviore in children” and “zedentary behaviors in children”, of the lagt
five yearz, in the PubMed, SciBLO, Web of Science, and CAPES Period-
icals databazes. The behaviors were selected based on thiz literature
review and also the Distary Ouidelines for the Brazilian Population
(Brasil, 2014), and the Phygical Activity Quide for the Bragilian Popu-
lation (Brazil, Z021) The sating behaviorz mentioned in the Dietary
COuide for the Brazilian Population (Braszil, 2014) included: regularly and
carefully; in clean, quiet, and comfortable environment; without dis-
tractions; in company; traditional or standand meals instead of macks;
and participation in activities involved meal preparation. Sedentary
behaviors were analyzed through soeen time, induding watching
televinion; playing video games; and using the computer, call phome, and
tablet, which have been addressed in several studies ([BOE, 2021;
Runacres et al | 2021; Poorolajal, Gahraei, Mohamaddadi, Dooati-Irani, &
Moradi, 2020; Awvery, Andermon e McCullough, 2017) and in the Physical
Activity Tuide for the Brazilian Population (Brazil, 2021).

The behaviorz were presented to an online panel of experts,
composed of nutritionizts from the Center for Epidemiological Studies in
Health and Mutrition at the University of Bragilia. The initial wersion
inclhaded 14 eating behaviors, seven of which were ‘healthy” (=ating in a
calm and peaceful environment, without distractions from scresnz, in
company, on a regular bagiz: participating in activities involving meal
preparation; having breakfast; and eating a wariety of fooda) and seven
‘unhealthy’ (eating in a noisy and stresaful environment, with diszac-
tionz, alone, at irregular times; not participating in activities that involve
meal preparation; not having breakfazt and lack of wvariety); ac well az
thres zadentary behaviors (use of video game, cell phone/tablat, and
computer;/televiziony. Behaviorm classified as “healthy™ wersuz “um-
healthy™ are the items derived from the Distary Guide for the Brazilian
Population, with the unhealthy behaviors being the opposite of what iz
recommended in the guiﬂe {Brazil, 2014). These wese p-r\e.:entﬁl and
each behavior wan selected with a description of what the illustrations
would look like. Then, the specializtz did item analyziz and semantic
analyziz. After evaluation by the specialistz, the instrument waz etooc-
tured into zix eating behaviors, with two response optiones, “undesirabla’
and ‘degirable’ {food environment, distractionz during meal, company
during meal, regularity of meal times, type of meal saten, and involve-
ment with kitchen tachz), and three sedentary behaviors with four fre-
guency optons each — morning, afternoon, night and never (use of video
games, cell phone/tblet, and computer/televigion). The illustrations
were drawn by a professional graphic designer specialiced in illuctrs-
tionz for children

2.2 To evidence validity of the QUICAS itrms

Evidence about validity of each item waz evaluated wsing an online
guestionnaire on the Joogle Forms platform. Stody participants were
recruited  through  the  mmowball methodology  (Leighton,
FKardong-Edgren, Schneidersith, & Poizy-Doll, 2021). The questionnaire
Link alnng with a disclocure call was ]:m:p:.ga.t:d via aocial .n.etwur]ﬁ.:,
emails, and WhatApp memages in groups of parentz from privase
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schools in the Distrito Pederal Convenience sampling wasz adopted,
conzisting of children betwesn seven and nine years old with internet
access. The sample gize wed the parameter propogal of Hair, Black,
Babin, and Anderson (2010}, in which 5 to 10 subjects are needed for
instrument validagion. Thus, cmuidcri.ngd!.: 34 jtems of the QUICAS (12
eating behaviore and 12 sedentary behaviorm), at least 120 dyads (par-
entz and children) must participate.

The online gquestionnaire waz applisd by the child's parent or
guardian who, upon opening the link, initially Glled out the first part of
the gquestionnaire and, later, wan instracted to let their children fill out
the reat, without interfering with the answerz. Data were collected be-
tween May 4th and 24th, 2020.

In the part of the online questionnaire intended for parents, the
following demographic information was initially collected from the
parents: Federative Unit that they lived, their gender, marital statuz,
age, echooling, and houzehold minimum wage categories. Then, ques-
tiong were presented, in text, about the behaviorz under zmdy done by
the child on the previous day. These questions had the same content az
thoze presented to the children in the next step. The second part of the
questionnaire waz for children, which coresponds to the QUICAS pro-
pozal Pirat, the recpondent child was azked to provide their gender, age,
and grade in school. The behaviors studied were then precented with
texts and images. We choze to evaluate the sating behavion of the day
bcfm:\ej.n:.n.i.ng;l:m:ﬂl. at lunch, ut]:i!inthcmain.m:ﬂlnfthcd:.}rindu
country, az well az their habit of participating in kitchen activitiea.

The responsec to the online questionnaire automatically generated a
databaze in Bxcel format. Descriptive analyses were performed on the
participants” demographic information and behaviors investigated. Bw-
idence of validity was obtained by comparing the recponees reported by
children and their parent (gold standard). For external validity, the
following were calculated: sensitivity — the ability to detect the behayw-
iom acmally precented (true poaitives divided by the sum of true posi-
tives and negatives); specificity — related to the ability to indicate no
behaviorz when there were actually none presented (true negatives
diwided by the sum of true nagatives and falze poaitivec); false negatives
(behaviors reported by parents and omitted by children, i e. omisziona);
ani] falce positives (behaviom reported by children but not by parenm, i
&, introsions).

Agreement analymic was performed wsing Happa statistics (k) to
compare with gimilar studies, weing Landiz and Foch (1977) az a refer-
ence. The dizagreement in the anower between the parent and the child
waz calculaved. A variation in the absence of agreement or dizagreement
k= 0 and a perfect agreement k = 1 waz wsed to interpret the values.
Then, the total value was added and a percentage (%) was calculated
bazed on the total number of responses. Slight agreement was conaid-
ered when k waz less than 0.20; fair with k between 0.21 and 0.40;
moderate with k between 0.41 and 0.60- cubetantial with k between 061
anid 0.60; and almost perfect with k greater than 081 (Landiz & Hoch,
1977).

In addition, multivariate logistic regression analysiz was conducted
for each question to wverify the influence of variables associated with the
difference in responoes obtained by the child's and parent’s self-report.
The dependent variable of analyzis waz the disagresment of anzwers
(vez/no) and, az independent variables, gender (boy/girl) and age
[zeven, eight, or nine years aldl. The analyzes were pafformed wsing B
Statistical Software conzidering a significance level of 0.05 and a con-
fidence interval of 95%.

2.3, To evidence the validity of the QUICAS dlustrations

Validity of the illugtrations was examined through a focus group with
schoaol children zeven to ten years old. The aim waz to investigate
whether the graphic representations were congistent with the itema
described as behaviors. Three recearchers vigited a public school in the
Distrito Pederal, chocen for convenience, in October 2021, Two focus
group oeosions were held with the zame children, one session for
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walidation of eating behavior figures and another for sedentary behae-
iora. The ceavionsz were conducted in two fourth grade classes with nine
children e=ach. Parental conzent waz obtained for all children who
participated. In the clazarcom, the recearchers introduced themoelves,
explained the purpose of the research, agked the children about their
interest in participating, which was pocitive among all pregent, and
requested permicsion for awdio recording, in which all participanta
agread to.

To ascess the students’ understanding of the fgures, the illustrations
were projected separately on a wall, with the aid of a projector. The
children were presented with 30 illuatrations, five of which were eating
behaviors (with two response options in each, totaling ten pichares) and
five sedentary behaviome (with four frequency options in each, totaling
20 images). The children were acked: “Can you describe what you cee in
thiz picture?” Then the children described the images. After the children
recponded, the figure was precented with the text of the question and the
anzwer options on the questionnaire. The children were aoked to anower
the question, exprezging one of the pomible answerz. Then they were
azked whether it war eazy or difficult to angwer the gquection, to aszesz
the children’s underctanding of the text in the questions and the
recponce options on the gquestionnaire. Subsequently, the texts of the
guestionz and ancwers were modified according to the children’s
g gestions.

2.4 QUICAS pretest

A wvergion of the QUICAS, with the modified writing and illustrations
az indicated in the previous stepe, wan built on the Google Pormas plat-
form. Additionally, a question about the age and gender of the child wasz
included. To evaluate the gquectionnaire, a question it waz acked at the
end about what the children thought of the guestionnaire, with response
options on a five-point Likert-type ocale (ranging from excellent to very
bad). Suggestions from the children to improwve the guestionmaire were
aloo requested. Initially, three schools were chooen, for convenience, az
follows: a public one located in the Plano Piloto of the Dizsmito Federal
and two private ones, based in 2 zmall municipality in the otate of Goiaz.
The schools were contacted by telephone and agreed to publicize the
recearch link in the WhatzApp groups of fathers, mothers, and guardiang
of chil dren in the younger elementary school clames (from the firat to the
fourth grade). The QUICAS, link together with an announcement, waz
pazged on to the schools. The link waz available for 20 daye in November
2021.

3. Resultz

The developed QUICAS can identify a qualitative measure of
behavior dezigned as a self-completed recall, intended for children be-
tween seven and ten years ald.

After the analysio by the specializtz, the changes were made in the
developed verzion including exclugion of two behaviors (habit of having
breakfast and consumption of a varied or monotonous diet); inclusion of
the type of food eaten (real food or processed foods and enacks); and the
word “healthy’ changed to “desirable behavior'. In addition, based on the
recults for the validity of the itemas, the illustrations were redrawn by
another professional designer who apecializes in children’s product.
The following changes were made to the guectionnaire: the three
sedentary behaviors were broken down into five behaviom (playing
wideo games, uzing the computer, televizion, cell phones, and tabletz);
the lunch environment wariable war suppreseed, becauce the same
behavior of the screen distractions variable during the meal waz being
evaluated; and the evaluation of all behaviors related to the previous day
waz standardized, since involvement with kitchen tasks referred to the
habit and other behaviorz of the previous day’s meal.

The final version of the questionnaire contains ten eating behaviors,
five of which are degirable (eating without distractions, with company,
at a regular time, and real food pluz participating in meal preparation)
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and five undesirable (eating with distractionz, without company, at
irregular hours, and procecsed foods or anacks 2z well an not partici-
pating in meal preparation); free additional sedentary behaviors (uze of
telewizion, computer, tablet, cell phone, and video game).

In the item validity evidence stage, 145 parent-child dyads partici-
pated, distributed in 15 Brazilian states, most of them from the Dictrito
Pederal (40.7%). Moat of the parentz were female (37.6%), with a
monthly family income between 3 and 6 minimum wages (25.5%], with
a poatgraduate degree or more (45.5%), between 35 and 44 years old
(57.599%), and in a married/atable union (53.43%). Mot of the children
were male (55_2%0), 9 years old (41 .4%), and in the fourth grade (32.4%)
(Tabl= 1.

The eating behaviorm that moat children reported performing the day
before were desirable, including having lunch in a calm and peaceful
environment, without strees andfor noize (93.3%); in the company of
someone (34.5%) at the time t]n'_v umaﬂy have thin meal (B7 6% ); ate
“real food”™ (99.3%); without distractions, i.e. without televizion, mhblet,
or c=ll pﬁme (61.4%); anid are often involved in kitchen tazks (63495,
Regarding sedentary behaviors, children reported that the day before
they had ueed a cell phone or tablet (31.4%); the computer or televizion
(93.1%); but did not uze video games (60.7%). The values found are
similar to the behaviors of the children reported by the parent
(Tabkl= 2.

Ax for sencitivity and specificity, on average, 90.7% of the time that
the parent reported a pocitive regponee, the child aloo reported a poaitive

Table 1
Descriptive analysis of children and their parents (n = 145). Distrito Federal,
020,

Study vartables Sampls (1) Percentige (%)
Place of pesbd e
Central- West &0 41.4
Destrine Federal =2 407
Mot 9 B2
Sourh T 4.9
Boutheass ] x3
Mhoerth ot 4 a8
Child"s Gendes
Bellade B 552
Female E5 448
Child"s age (prass])
9 e 414
E s 62
T 47 324
Child"s grasde
1= 9 B2
2l 39 a9
Srd s 62
4th 47 324
Eth 12 -]
Pareait's gender
Bellade 17 BTG
Female 12 124
Parest™s age (yeaes)
up o 34 4 1]
35t 44 B4 574
45 of moee 0 138
Education of the parent charge
Incompleae: higher aducation or bess 37 This
complete highes efucabon 42 0
Prostgraduate of mons 24 455
Famuily imeooue (minimus wiges™)
wp e 3 32 xi
301 a7 o]
G 10 Iz pe= -]
10t 20 a 00
D0 oF moee 14 97
Murical stabas of the parent
Mefasrbed Brable webon 1 B2
Diivorendsingle 4 145

* Minimum monthly salary at the time of the stady was RS 104500, equiva
lent to approximately USD 18700,
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Table 2

Digtribution of the frequency of eating and sedentary behaviors presented by the
participating children referred to by the child and their parents, Distrite Pederal,
20,

Reederred o behawioes Child Pares
n % n Y
Lanch eowircmment
Quiet and peaceful, no stress and/or podse 136 938 135 93]
Hertie, stresshil, o nodsy 3 62 10 &9
Company during bunch
With at least ane pesson 137 945 142 979
Alowe ] ES 3 21
Regulariry of mealrimes
Uhsnsal time 127 B76 130 897
Different rime than usual 18 124 15 103

Serven distractions during lumeh
Without watching television and withouttouching 89 614 B4 579
a mabler or endl phome
Watching TV or using a tablet or eoll phooe 56 386 61 -5
Type of meal eaten ar lunch
‘Real food’ (@uch as rice, beans, meat, and salad) 144 993 144 993
Enack food 1 [ o7
Inved vement in kitchen tasks

Exwodvead in kitchen tusks 72 GE.4 93 4.1
Mot invelved in kitchen il 53 366 B2 5.9
Period of eell phone o tablet use
Meboaming &0 345 54 7.2
Aftermoon 95 G55 9 623
Bight | 538 T 52.1
D6 mot use ool phome oF tablet w 186 17 1.7
Perioed f empter o televis om use
Blorning G5 448 6T 5.2
Aftermoon BG =) a1 55.9
Bight a3 (S ] a9 ald
Db mot use compater of T evision 10 B3 G &l

Perioed f widi gamse me

Blorning 5 172 19 121
Afrnoan a0 .7 3G 248
Bight 32 i B 193
Db it mee widish gamas Ba BT a0 (=N

recponce: 37.9% of the time they marked a negative when the actual
recponce wan negative. The variable for the type of meal ingested at
lunch by the child (real food or replacement by a snack) obmined the
highest value for both sensitivity and specificity, being 99.3% and
1008, regpectively. Mo sensitivity value wag lesa than 70%. However,
two opecificity variablez had walues below 70%, related to the snwvi-
ronment in which they had lunch and the pregence of company at that
meal (Table 33

The QUICAS exhibited low values for false pocitives or introsions
[averags of 12%) and for falos negatives of omiszions [averages of 9%,
However, behaviom related to the lunch environment, company during
lunch, c=ll pl:me-.-"lz'hlet uoe, and Ld.m-—.ir.in.n..-"cnmpuur uze had abowve
average [aloe-positive values, ie., behaviors reported by children, but
not by their parents. Behaviom related to involvement in kitchen ac-
tivitiez, video game uze, cell phone /ablet uee, and televizion, computer
uze exhibited above average values, ie, behaviors reported by parents
and omitted by children (Table 3.

The Kappa values were all significant, at the significance level of 0.05
amd 0.01. The mean agreement between the responses of the children
and parents waz k = 0.61. Oreater than 70% of the variables precented
agreement clamified az subatantial or almost perfect. Only one variable
thowed fair agreement (companionchip during lunch) and four variables
of moderate agreement (lunch environment, cell phone /tablet use in the
afternoon, computer/televicion uwee in the moming, and no computer/
televigion ueze during the day) (Table 35

Significant differences were maintained according to Kappa statiatica
at different levels of parentz’ education (Table 4) and family income
(Table 51

Significant differences were found in cempitivity and specificity
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Table 3
Digtribution of the validity parameters of the Dhstrated Ceestionnaire on Eating and Sedentary Behaviors (QUICAS). Distrite Federal, 2020,
Variahles Sensitivity (95%  Specificity (95% False negatives (95%  False positives (95%  Kappa Kappa (35%C1) p-
[ (=) ] I cIn Statimies value
Lumich esviponiment 9r.0 (921991} 50,0 [20.1-79.9) 3.0 (0.9-7.9) 500 {230.1-79.9) 59 0.4 < 0.00
(041058}
Screen distracthons during lanch 976 (D0.E-S5.A) BE.S [77.1-94.9) 24 (0.49.3) 11.5{51-2.9) 10.5 0.ET 000
(0.81-0.93)
Conpasry durbeg Junch 95.8 (M0.6-58E) 667 [12.5-98.3) 4.2 [1.7-9.4) 333 {1.7-87.5) 4.7 0.34 000
(026043 )
Regulariny of mealtimes 96.9 (9.B-56.0) 58.5 [68-90.3) 3.1 (0.9-8.3) 6.7 (02-34) 100 0.3 {OL76-0.9) 000
Type of meal caten af lumeh 99.3 (I5.5-100) 1000 OUF [D-4.4) " 17.2 0.5 «<0.00
(951 00U (094-1.01 %
Invodversent in kKitehen tasks 82.7 (69.1-91.4) B9.2 [280.6-94.5) 172 [8.6-30.9) 10.E {5.5-19.4) B.& 0.7z «0.00
(64-0.79)
Widen game e in the momisg 78.9 (63.9-93.1) G521 [85.5-94) 1.1 [6.9-46.1) 7.9 (4-14.5) 7.6 0.3 «0.00
(0.54-0.71)
Widen gamne s in che aftemoon 97.2 (83.7-99.9) 9.9 [22.2-94.7) 28 (0.1-163) 10 {52-17.8) 2.7 0.B0 < 0.00
[O73-0.ET)
Widen gamne e a1 night 9.3 [FO.E-97.2) 54,0 [27.6-77.4) 107 [1.8-29.4) 6.0 (25-124) 9.5 079 < 0.00
[OF2-0.BE)
e whidiay game use all day 95.6 (BE3-98.6) 0.4 [25.3-79.4) 4.4 (1.4-11.7) 3.6 (05-127) 11.0 0.91 < 0.00
[O.BE-0.95)
Ceall phometabled use bn the 72.2 (6B.1-B3.2) B9 [7T8.9-93.6) 7.8 (16.6-41.59) 1E1 {64-21.1) 7.4 R | 000
moming (0.53-0.69)
Cedl phome o blet use o the B2.8 (F4.7-90.3) 73.9 [58.5-85.3) 162 (27-25.3) 2.1 {14.7-41.5) 6.8 0.5E = 0u01
afternoon (048065}
Cell phine/tablet use af night 82,1 (F24-90.4) 79.4 [67.5-87.9) 169 (9.6-27.6] 20,6 {12.1-22.5) 7.5 0.63 =00
(0.54-0.71 )
N ol ploome Tabdet nee all day 28.2 (6ZL2-98) 0.6 [82.8-94.9) 118(2-57.8) T4 (E1-163) T.B .63 = 0u01
(0.54-0.71 )
Comnputer,televigion use bn the 746 (BZ2-84.2) BO.E [69.9-88.5) 254 (15.6-37.6) 19.2 {11.5-30.1) 6.7 0.56 =00
moening (0470640
Comaputer, Delevision use bn the 2864 [FLE-92.8) TR [62.3-84.7) 134 (7.2-23.5) 250 {15.3-37.7) 7.8 ILEZ {O54-0.7) =000
BT B0
Comaputer, Television use af night 5.4 [(FR2-91.7) TEE [63.2-BG.T) 1445 (8.3-24.1) 23.2{133-36.8) 7.8 LEZ =000
(0.54-0.71 )
N compistes, tedevision ase all day 82.3 [36.4-99.2) GG.4 [91.3-94.7) 167 [0.B-63.5) 3.6 {13-B7) 7.8 060 «<0.00
(0.5Z-0.65)
Orreradl 0.7 (BE.9-92.2) E7.9 [85.8-89.6) 93 (7.8-11.1) 121 {10.4-14.2) 49.0 0.E1 «<0.00
[0.74-0.B8)
* Data were not sufficient for amalysis; CT = Confidence Interval.
Table 4
Disstribution of kappa wahses by the QUICAS variable according to the education of the parent charge. Distrito Federal, 2030
WVarizhies Eduzation of the parest charge
Inecmplere higher edocation or les Complee higher Postgraduate oF mone
kappa vl Agreement (%) kappa pvalue Agrermoeant (56) mppa pvaloe Agreensent (%)
Lumich esviponiment 0.47 0.004 972 0.53 LOD0 a97E 047 0L000 955
Screen distractions Juring lancy DLE= o.ooo 4G Q.75 000 229 a3 0,000 970
oo ey disriegg Juned " " 1000 . . 100.0 a1 0L000 a5
Regularity of mealtines DD o.ooo 7= 0.5 000 10D ke 0,000 100.0
Type of meal caten at luseh " " 1000 . . 1000 u b 100.0
Invodversent in kKitchen tasks 0.6E 0.000 p ] 0.84 L0 952 0T 0L000 G4
VWiten game use in the moming 054 0.0an 973 .87 LD 100.0 56 DLD00 955
Widen game i in the aftermoon 0.75 0.000 10000 .71 L0 100.0 086 0L000 a5
Widen game use a1 night 054 0000 973 a.79 000 95.2 a3 DLD00 100.0
N whdeay ganee use all day .65 0.000 L] 086 L0 a97E 0ag 0L000 970
Ceadl phome o blet use in the moming 0.41 0oz B9.2 .84 LD 219 Lok DLD00 BFS9
Cell phone/tablet use in the afhemoan .65 0.000 97.2 042 0L00ns 919 053 0L000 B2=
Cedl phometablet use at night 0.4 0.003 BG5S a.7E 000 L el [a L] DLD00 B4
Hix ol o tabdet wee all day 1.00 0.000 10000 a7y LOD0 a97E =7 0L000 a5
Computer, Television use bn the morming L 0.0os 2.2 Q.62 R | 229 g 0,000 -]
oo piites, Television use b the aREhoon 0.67 0.000 MG .71 LOD0 919 052 0L000 00
Comaputer, Television use af night 1] o.ooo 973 .70 000 M5 QS0 0,000 BT
N computes/tedevision use all day 0.54 0000 1000 - - 100.0 fa¥-1 0L000 1]
* Data were not sufficient for analysis.
according to child's gender (Table 6) and age (Table 7). uze in the morning). Regreocion analymiz, at a significance level of 0,03,

The percentages of dizagreement betwesn children and their parents elucidated tha: neither gender nor age had a ctatistically significant
were low in all variables, with the majority being lesz than 10%. Only influence on dizagreement The absence of bias for gender and age in-

one variable had a dicagreement greater than 20% Ecnmpuber.r'r.dc\rinin;:. dicates that other reazons led to the dizagreement in the anowers. Bven




179

GAL Obwerg et al

Ageeesienn

20 or mare
P- A aagpa -
(B

10 %020
loppa

Giold
Agressom | apga g Agremn i
[ ] ()

B -]

Agrassncst wappa

Family Excome
g g

Uptod

Distribution of kappa vahes by the QUICAS variabe according o the education of the family income. Distrito Federal, 2020,

Table 5

HT]
ana
5T
5T
57
T
100
Pl
HT]
TEE
ana

waloe
[k Ta i}
[aRa]a}}
[eEe o}
LK e}
nle
LK)
L
LR la i}
g

10
085
a7
042
100
pRs}
10
057
0.7
055

()
HE]
]
L
1
1o
T
T3
Lo ]
FLUAA]
@]
=1]

walae

[ )

0000

0000

LR

0.00

R

000

0000

[ =22 =

096

100
100
ara
ik vy
QUSF
100
s
o5
0z
0zl

B4 8
@09
az9
1000
1000
era
1000
Lo
&
0.9
4.8

il it
[ Beec i s
[ -] (il )
ikt [k
1.3 00a
T4 [akans]
PRI [ECa}
LR [ales)
Ea [Ees}
s (il ]
G [ihes]
(R (i a]]
T
1.

9.9
G
#2
a3
855
]
BAS
T3

TEA

valae
U
QL0
Q00
AR ]
[k}
[k}
[k}
[k}
Lk}

0Tz
1]
LEE]
a4
OTE

[ E-1u}

L]
aEE
D59
s
il eRs]
s
fo]
b
S
L]
TEOD
-
=44
6.3

L]

valoe
[aka]a )
=
o
[ e le
LT
LK)
LR
W
azl

QL0

0G5
087

0.7
085
063
0.
076
053
038
L=
0.5
091

0.3

e raes Jiswa s Jus g kewh
el plt oy Tl o e i e oo BT
Tl ply ety bl o0 e i Ao aRarmcm

Comupiany Sy bateh

Trpe of menl eaten at bmch
Ewolvement in lotchen tashs
Video gamene in e morming
Video gmmene in Siealemoon
Vide gamense at night

N viden gases e all day

Hegaarny of mmbrmes

Limmch emywi som Eos

szl

TEE

el

E5T

06

G55
(8]

&7

[ikan]
[ikes]

a7
oare
1]

L0

1000

o=

(ke les]

el il ey Vbl o e a0 1 it
o cell phone, takiet we all day

TiA

Lo -3 04T

0.0

1 [k o )] TAT X [eke )

L

[ekale s}

CompoerAd evision mee i &e

oy

Comnpuier Ad evizion wee i e

4 TRE

035

0.004 ™I

.54

QL B4 8

[<T.]

QLK 55

F.1 ]

A0 Bl

062

alternoon

Coonpwier A d ovizion wee ai mi g

0000 TRD 0.43 094 TRE
0.4 047

.48

LECNE] TEE

e

Ry 02

aku]

OTE
(Huli}

o0 1]
0as

0n.Ts
037

Table &
Disgribution af sensitivity and specificity values by the QUICAS variable ac
cording to the gender of the participating children. Distrito Federal, 30200
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ki)

flaN]

ffulata]

f{aati]

875

Warkables Girls 0
Sensitivicy Sperifleiy Sensitivity Apecificity
{95%00) {9ECT) {95%01) (AERGCT)
Lanch 96.8 223 ar.3 571
SR ORE i (22.9-99.7) (Z57-40.7) {M56-99.9) (49.2-651)
Bereen ad.] &7.1 1000 S0.0
distreticns {90.3-97.9]) (B1.7-92.5) (G 4-100.0) [(AE1-54.9)
during lunch
Company 253 100.0 2.2 ]
diiring lameh {91.9-98.7) {92.3-100.0) {93.0-99.3) (41.5-58.1)
FRegularity of 24,9 100.0 WG BB
mnealtimes {91.3-98.5) {972-100.0) {9E.7-100.0) (B3.B-54.0)
Typeof meal 100.0 . @R .
Srbedy ak {20100 {9E.9-100.0)
Bunih
I vern et bn 737 957 879 B30
Eitehin ks {66.6-80.8) {23-99.00 {B26-93.2) [(FES-E9.0)
Widiso ganee 57.1 1000 a7 BS=
et A0 hi {#9.2-565.1) {WaT7-100.0) {BF2-961) [P9.6-91.0)
morming
Widiso ganee 100.0 926 Lo BEF=E
et A0 hi {97 5-104.0) (ER.4-96.8) {92.8-99.3) [(B1.59-927)
aftermnaan
Widiso ganee 1.8 4.4 341 %7
R af nkght {75.6-28.00 (0.7-98.3) {90.2-97.9) (B9.7-97.6)
Ho viden gome 9587 |- R FEE 1000
ke all day (F2.3-99.09 (B4.5-94.4) {921-9a8.8) [99.5-100.0)
Ceell phioney” 85.2 L5 593 BEE
tablet e in {79.5-90.9) (B45-94.4) {B1=2-672) [B1.3-92.=)
the meoming
Ceell phioney” 816 &4 849 -]
tablet e in {76.5-80.7) {E0L9-T5.9) {(F9.1-90.7) [71.1-B4.5)
tha
afternaan
Cedl phone” 811 TEA4 2.7 BOLE
tablet wee ar {76.0-288.3) {F1.7-85.00 (F7.7-B95) [(74.3-E7.O)
might
Mo sl phione’ 778 3 100.0 .7
tablet we all {71.1-84.5) (B42-94.3) {96.8-100.00 [AF.Z-96.0)
Aay
Ebt:.;lmu'_.-' &67.7 B85.3 206 7=
tdevision {60.2-753) (569100 {(74.2-86.9) [(FO.5-B4.0)
st in the
Enarming
Compuber’ a3.8 a2 ==K 9.4
1edewision (7F.A-=97) {760-28.3) (E3.5-92.8) (BZO-TE.9)
it in. this
aftermnaan
Computer’ 5.0 0.0 TT. 0=
tedewision {91.5-98.5) {EL1-67.9) (FOE-E43) [BE.E-95.1)
i Al night
Mo cofaputer, 1D 5.2 7 e
tedewision {96, 5-104.10] {91.7-98.6] {59.1-T43) (B4 B-100.07
se all day
Crecall M 226 .l EF.2
{85.3-95.0] {E25-93.80) {BE5-557) (A1.B-52a)

" Diata were not sullfident for analysis.

N v SR e el ios et all day

¥ Data were not sufficient for analysis 0 = Confidence Interval.

though the child's gender and age wariables are not related to the
dizagreement in the answer, the variable age influenced more than the
child’s gender in most cages, with ito value higher in ten itema. When the
child’s age had more influence than gender, the variables showed the
greatent differences, which were for the type of meal saten and not waing
the computer,/television during the day (Table 5.

Due to the resulin abowt the validity of the item | the variables com-

puter/televizion and tablet/cell phone were separated from the com-
bined figure presented. The variabler lunch enviromment and screen
distractions during lunch were grouped in a zingles figure, since the
preliminary images adopted in the instrument may have led to ambig-
uoun interpresytiong.

In the focus group during the illustration walidation ctage, mnine
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Table 7
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Distribution af sensitivity and specificity valwes by the QUICAS varfable according to the age of the participating children. Distrito Pederal, 2020,

Wiariahbes

Lunch environment

Sereen distractions during banch

7 year-olds Bopeas-olds yearclds
Sexaitivity (35%C1]  Specifichiy (95%1)  Sensltivicy (95801} Speciflclry (95%CI)  Sensicvity [95%C1)  Specficity [95%1)
93.3 (#9.3-97.4] 100.0(99.3-1000)  100.0 (9010000 333 (35.7-40.9) B3 (MG0-1000) 4000 (321-47.5)

10000 {9590 100.0)
978 (95.4-100.0)

BO.O {7T2.5-B6.5)

100.0 (38.9-10000)
7.4 (4.8-100.0)

QL9 (BE.7-97.0)
-

B (90.1-97.8)
5.1 (BD0-9T.2)

926 (B8.4-96.E)
T00L0{58.2-100.0)

Coomnpary durlsg lunch

Regularity of mealtines

Type of mial cacen at huneh

Inwalvement in kitchin ks

Widen game use in the momisg

Widen game use in the afternoon

Widen game use at night

Mo viden game e all day

Cedl phone/tmbiet wse in the moming

Cell phone.Mables use bn tee aftemoon

Cedl phonetmblet use at night

Ho ool pleosetablet nee ol day

Computer/tTelevision use bn the moming

Computer; Television use bn the
afternoon

Computer; television use at night

Mo compites /television use all day

Crrerall

976 (95.1-100.0)
10000 {96.4-100.0)
91.7 (87.2-96.1)
750 (68.0-32.0)
BO.0 (55.1-94.9)
10000 {96.9-100.0)
97.0 (94.2-99.8)
65.0 (57.3-727)
79.4 (T2.8-859)
TGO (69.1-82.9)
7E.D (68.0-822.0)
762 (69.3-23.1)
9L (28.4-96.8)

BOLD (T3.5-86.5)

BE.7 (20.1-91.4)
BO.7 (54.8-94.6)
BE.5 (51.0-92.0)
929 (88.7-97.0)
10000 (99.0-100.0)
BE5.Z (79.5-90.9)
1.5 {53.7-69.4)
77.3 (FOL5-84.0)
BO.T (86.0-95.4)
65.4 {S57.7-73.0)
65.0 (57.3-72.7)

B5.7 (80.1-91.4)
10000 {96.7-100.0)
904 (B5.6-95.1)

73.7 (56.6-50.8)
10000 (99.5-100.0)
B4.9 (79.1-90.7)

100.0 (99,1 -100U0)
10400 (96.1-100L0)
73.3 (B6.2-B0L5)
10400 (99.0-100L0)
1040 (99,5100
83.3 (F7.3-89.3)
A5.E (926-99.1)
TE.0 (E8.0-82.0)

4.3 (B0.6-98.1) 100L.0{99.7-100.0)
253 (96.3-1000)  °

240 (78.1-89.9) 9.4 [B6.5-96.0)
7.4 (64.1-TE.7) 925 (B8.2-96.7)
1000 (99.1-100.00 BN (B4.1-94.2)
232 (3.0-93.4) 953 (91.5-98.8)
239 (90.1-97.5) 926 (28.4-96.8)
77.3 (70.5-84.0) BALS [54.5-94.4)

100.0 (99.2-100.0)
-

91.3 (B6.7-959)
4.1 (90.3-97.9)
6.2 (93.0-99.3)
3.8 (B9.5-97.7)
1000 (98.0-100.0)
86.5 (B3.3-936)

6.2 {93.0-50.3) 1.7 (BT.2-540) TAE (P3.0-E5.0) Ti4 (54.1-7R.7)
86.7 (B1 2-923) TAO(GEE-ELOD) 865 (B].0-92.0) B7.0(81.5-92.4)
1000 (P.T-10000) 914 (BE9-560) D00 (BE.1-54.9) 900 [(B5.1-94.5)

TE.2 (E9.3-831)
0.5 (B5.7-95.2)

94,1 (90.3-97.9)
F0.G (63.2-77.9)

TR0 (64.8-79.2)
TAE (FLI-B5.4)

ES7 [20.1-91.4)
B5.2 (79.5-90.9)
0.0 (B5.1-94.9) 61.1 (53.3-63.0)
1000 (99.2-100.0)
9.3 (B4.2-94.3)

29 (76.9-89.0)
750 (68.0-82.0)
0 (84.0-94.1)

47 (91.1-98.4)
9.1 [B6.5-95.7)

93.7 (B9.8-97.6) BAE [84.3-94.3)

® Drata were not sufficient for analysis; O = Confidence Intervall

Table 8
Disagresmsent and level of infleence of multivadiate logistic regression by
question. Distrite Federal, 3020,

ariables Diferance (%) Gindir  Child'sAge
Limeh environment 6.2 0.0z o3
Scroen Jdistractions during lanch 6.2 oy LN ]
Comnpany durisg lunch 4.8 0.09 029
Regularity af meealtinwes a5 063 18 §-
Typet of misal eates af sl 1.4 LR 17.70
Inwolverment in Kitchen tasks 13.1 .38 OLO5
Widen game use in the mombsg 8.7 1.1% 1z
Widen game use in the aftemoon B3 .52 0I5
Widen game use at night 6.9 022 Qual
N vider gane use all day 4.1 082 OGE
Cadl phonetablet e bn e moming 17.9 0.7z ik ]
Cell phone.Mublet e b e Ao 19.3 026 OL0E
Cedl phonetablet use ot night 18.6 LR g 034
HNo cedl ploome, T blet uee ol day ar 055 OLOE
Computer, Television use in e morning = al2 027
Comnputes, TelEvision ue b e 18.6 0.20 oo
afterncon

Computer,television use ot night 17.% a7 ozl
N compates,Television uee all day 4.1 Ll - 17940

children participated in each seczion lacting approximately 50 min each.
In the first cession, the illuswations refarring to the five distary behas-
ioro were presented. The children deccribed the figures of distracted
behavior with and without the screen az “0irl eating with and without
the T¥", “Turn on the TV and =at™ and “Enjoy the food better without the
TV.” For the image referring to the presence of company at meals, the
culminated phrases were “Family eating and boy eating alone™ and “Twao
parents eating together and the other alone ™ The figures that repre-
pentad with and without regular mealtimes were described 2z “Two
clocks with food”, “One with more food, the other with les”, “Time to
eat and eat all dhe tima”, “Bat averything on the dock” In thia specific
caze, the children had noticeabls difficulty understanding with only the
imagesz, but after reading the gquestion and the anzwers to the item the
rtudents understood the purpose. Although the fgure in question nesds
improvement: and the children were unable to suggest any. In the im-
ages that refer to the type of meal saten, they were described 2z “Boy
eating unhealthy industrialized food, and another healthy™ and “One
eating McDonalds and another having lunch.” In the image referring to
participation in kitchen activitisz, the culminated comments wers

“Mother washing dizhes with help and alone”, “Mother helping the gid”
and “Girl helping mother.”

In the second semion with the forus group, in which the illustrationa
of sedentary behaviors were presented, the students recognized the
electronice (cell phone, tablet computer, televicion, and video game)
and zaticfactorily reported the different frequencies they perform the
behaviorz, incloding uee in the morning, in the afternoon, at night, or
did not uze. The children suggested adding the anower option “does not
hawe,” for caces that the child does not have the electronic.

Fifteen children participated in the pretest, with a mean age of 9 +
1.13 wyears, most of them male (n = 10, 66.7%), =ight of whom were
rtudying in public cchools and seven in private onec. In their =ating
behaviors, most showed decirable behaviors, with the exception of
involvement in kitchen activities, in which 73.3% of smadent: reported
their non-participation. For sedentary behaviars, all children repocted
uzing some electronice the day before, with televizion and cell phonea
being the most common, respectively, and video games and tabletz being
the leagt common (Table 9. In their evaluation of the guestionnaire,
B6.7% (n = 13) judged the QUICAS az excellent or good and no gug-
geationz were reported for the instrument.

4. Discussion

This iz the frot smody that tesm the walidity of an illustrated ques-
tionnaire on eating and sedentary behaviorz for school-age children
betwesn seven and ten years old. The QUICAS iz an eacy and quick
guestionnaire to apply and wnderstand, iz simplified, low-coat, qualita-
tive, available free of charge with intemet access, and with guaranteed
anonymity granted by the digital platform. It can also be printed and
applied in person, individually, or in a classroom to several children
Other instruments have evaluated izolated =ating behaviors and seden-
tary behaviom quantisatively; however, the QUICAS ic innovative, az it
covers the gap that exists in the literature including behaviors currentdy
conzidered relevant for school-age children together in a cingle wvali-
dated questiconaire. The QUICAS precented good walidity, with high
walues of sensitivity, specificity, and Kappa agreement az well az low
walues of falzse pogitives, falos negatives, and dizagreement, between the
pelf-report of the parent and the child.

The QUICAS iz online, and wsing thiz technology to dizseminate
guestionnaires for nutritional repsarch has the advantages of being
inexpencive (reducing the interdewes s workload, for sxample), graates
logiotical feasibility (due to the practicality of ancwesing through
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Table 9
Drisstribnstion of the frequency of sating and sedentary behaviors presented by the
children in the pretest. Distrito Pederal, 2020

Sold-refereesd behaviors n -
Meal environment (n= 121"

Mo distracti ons {me seroeeis) B L7
With discractions (with screens) 4 =23
oo paseyy durioeg the: meal (n = 15)

With &t leigt ofi: P 14 923
Al 1 [
Regularity of mealtimes (n = 15}

Lignsal i 13 267
Different cime than usial z 123
Type of meal eaten (n = 14)°

Real food (such as riee Beans, meat and salad) 14 1000
Industrialized snack oF snack o oa
Partizipation bn kitchen activithes before of after meals (o= 15)

Yes 4 267
Mo 11 TF23
Period of television me {n = 151

Muoming 1] 40,0
Al B £0.0
Night 13 867
Did mot e o on
Period of compater use (n= 14)%"

Muoeming 3 1.4
Aftimn 1 7.1
Night 1 7.1
D mast e 9 Ge3
Period of tablet use (o = 14)"%"

Muoming 1 7.1
Al 2 143
Night 2 143
Did mot e 11 TEG
Period of Cell phone wse (o= 14)"F

Muoeming 5 57
Aftimn 5] 429
Night 11 TEG
Did mot wee z 143
Period of Video game use (o= 15"

Muoming 3 1.4
Aftismason z 143
Night ] o
Did maot e 11 T8.6

® Mot all participants answered the question,
¥ The variable allowsd the optian of moee than one answer.

computers or mobile devices), direct data recording, and wider
geographic coverage (Meves, Augusto, & Terra, 2020L Some studies
have already used quecstionnaires in their digital verzion to collect food
conzumption and physical activity in children, such ag the Web-CAAFE
and Web-DAPA with .:al:i.zﬁ.cbm:y razuliz {Em_ri etal 201 7; Oiac omealli
et al | 2021).

The method wzed to validate the QUICAS waz the comparizon be-
tween the recponses of the parent and those of the children, 2z per-
formed by Barros et al (2007 ). The authors validated the questionnaire
about a typical day of physical activity and diet (DAPA) for the age
group from seven to ten years old, by comparing betwesn the children’s
pelf-report with the answers of their parents and teachers in the phyzical
activity section They concluded thar thiz method ic relevan: and
uzeable; however, like the 24-h recall it depends on the ability of par-
ente or guardians to remember and report the activities of their children
on the previous day.

Mo senzitivity values were leas than 70%, indicating that the be-
haviors were correctly delineated by the recearchers and easily inter-
preted by the children. Az for specificity, only three variables (computer
or televicion wse, cell phone uze, and lunch environment) obtained
walues belowe 70%, indicating a certain divergence between the infor-
mation given by children and their parents. Prom thiz, the illustrations
were modified and the images referring to the wee of screens separated
by each electronic. A systematic comparative validation of self-reported
mearurementz: of sedentary time chowed that direct single-item

Apperce 130 (3023) 106359

mearurement: uzing a visual analog scale achieved the best combination
of accuracy and data logs (Chastin =t al | 2018).

Furthermaore, according to Azziz =t al (20058, in the validation of the
food consumption and phyzical activity questionnaire for children seven
to ten years old, the senzitivity and specificity values achieved axcellent
diagnostic performance parameters verifying itz wvalidity. Howewver,
certain differences found in the children’s interpretation indicate that
the figure in guection could have bean more detailed.

The values in the Kappa agreement analyniz comroborate the sensi-
tivity and specificity values, as they point to a “substantial” or “almeost
perfect” mean agreement (k = 0.31) betwesn the recponoes of children
and parent, thus indicating that the children adequately interpreted the
DUICAS guestions in general

No other grudies have analyzed the variables of sating behaviors and
cedentary behaviors uzing the Fappa method. However, Asciz et al
(2009 uzed thiz methodology to assess the variables of food conmump-
tion by children in a questionnaire. The dats precented were gimilar,
with the difference that most of them were considered to have “mb-
stantial” agresment.

Multivariate logiotic regremion evidenced that the dhild’s gender and
age did not lead to significant biaces in the dizsagreement, due to the low
waluez. Thus, other variables probably led to the dizsagreement in the
answers, which were not evaluated in thic stody and which can be raized
and evaluated in fumre investigations. In the validation smdy of the
Activity Preference Amezoment (APA) guestionnaire, no differences
were found betwesn age, gender, and race/ethnicity, but activity pref-
erences, sedentary time, or free-choice play were ascociated with accesz
to neighborhood physical activity spaces, number of people living in the
home, perceived phyzical self-competence, and self-reported depreazive

ALY

symptoms (Fearnbach et al , 20200

The focus group, az a space to interact with children, made it poszible
to produce material bazed on the perceptions of the target audience,
which in an important step, because not validating with the target
audience iz conzidered a limitation in validation smudies (Barboaa =t al |
2020). In addition, it permitted qualitative feedback on the clarity and
understanding of the guestionnaire, in view of the children’s poaitive
evaluation.

For sedentary behaviors, the Brazilian Society of Pediatrica (SEP,
2019, p. 11} limite the maximyam screen time to 2 h a ﬂa:;fou.'n:hﬂd.ru
between & and 10 years old. Thuz, regardles: of the electronica weed by
the child on the previous day, classification iz suggested az: acceptable
screen use behavior for thooe who reported wsing it in a single pesiod
[moming or aftemoon or night); and exceszive screen use behavior for
thoge who reported waing it in two or more periods in the previous day.

A limitation of the smdy in the difficulty of observing the child’z
behaviors in a complete day, and parents may incorrectly estimate their
children’s behavior. Despite the guidelines given in the inctructions to
the questionnaire, the parent responcible for flling it out could have
interfared in the children’s anowers. In addition, the QUICAS wag
applied during the coronavirue pandemic in 2020, which could nfle-
ence changes in children’zs behavior at home. Intermet accesz iz also
limiting factor, as the online questionnaire requires knowledge about
and access to a computer or mobile devices connected to a network. On
the other hand, the uge of the internet iz widespread, since a large part of
the Brazilian population from different socioeconomic classes uzes thiz
means of communication (Cetic, 2021). Regarding the analyzes, whils
parent-child agreement waz not modified by children’s age and gender,
child or household characteristics could potentially impact both chil-
dren’s and parents’ amemments. Az for sedentary behaviom, QUICAS
doez not distinguizh between screen uge for leizure vermus schoolwork.

5. Coneclusion

Hence, the QUICAS presented good validity, conzidering the evalu-
ation of senzitivity, specificity, Eappa agreement, disagresment, falze
pocitives, falee negatives, and the evaluation of the target audience in a
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foeuz growp. Thiz innovative, illustrated instrument precents undezirabls
anid dezirable eating behaviors and sedentary behavior that reflect
current patterns and rizk and protective factors for the health of achool-
age children In addition to being =agy to fll in by children betwesn
peven and ten years old, it can be used in epidemiological recearch that
azgesgen eating and sedentary behaviors in achoolchildren in thiz age
group.
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APENDICE J — Termo de Consentimento Livre e Esclarecido (TCLE) para o
responsavel

Convidamos vocé e seu(sua) filho(a) a participarem voluntariamente da
pesquisa da Universidade de Brasilia intitulada “Estudo sobre Saude e Nutricdo de
criangas de 7 a 9 anos”. O projeto consiste na aplicagao de um questionario on-line
ilustrado que avaliara a alimentagdo, os comportamentos alimentares e sedentarios e
a atividade fisica da crianca e de seu responsavel.

Estima-se um tempo de 15 minutos para o preenchimento total do questionario.
O adulto e a crianca receberdo todos os esclarecimentos necessarios antes e no
decorrer da pesquisa. Os riscos decorrentes da participacdo na pesquisa sao
possiveis constrangimentos e/ou desconfortos durante a resposta a algumas questdes
do questionario. Contudo, com objetivo de minimiza-los, informamos que o seu nome
€ 0 nome da crianca nao aparecerdo, mantendo-se o sigilo por meio da omisséo total
de quaisquer informacfes que permitam identifica-la e, ainda, a crianca pode se
recusar a responder qualquer questdo do questionario, podendo inclusive desistir de
participar da pesquisa em qualquer momento, sem nenhum prejuizo.

Se vocé e seu(sua) filho(a) aceitarem participar, contribuirdo para o aumento do
conhecimento cientifico na area de NutricAo no pais por intermédio de dados
atualizados e inéditos acerca da alimentacdo, comportamentos alimentares,
sedentarismo e atividade fisica de individuos da faixa etaria estudada. A participacéo
€ voluntaria, isto €, ndo h& pagamento por sua colaboracéo e vocé nao tera custos ou
despesas com a pesquisa. Caso haja algum dano direto ou indireto decorrente de sua
participacdo na pesquisa, vocé devera buscar ser indenizado, obedecendo-se as
disposicdes legais vigentes no Brasil, conforme Resolucdo CNS no 466/2012.

Os resultados da pesquisa serdo divulgados na Faculdade de Ciéncias da Saude
da Universidade de Brasilia podendo ser publicados posteriormente em peridédicos
cientificos. Os dados e materiais serdo utilizados somente para esta pesquisa e
ficardo sob a guarda do pesquisador por um periodo de cinco anos, apos iSso serao
destruidos.

Por fim, caso tenha qualquer duvida em relacdo a pesquisa, por favor telefone
para Prof. Dra. Natacha Toral pelo e-mail: natachatoral@unb.br.

Este projeto foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de
Ciéncias da Saude (CEP/FS) da Universidade de Brasilia. O CEP é composto por
profissionais de diferentes areas cuja funcdo é defender os interesses dos
participantes da pesquisa em sua integridade e dignidade e contribuir no
desenvolvimento da pesquisa dentro de padrdes éticos. As duvidas com relacédo a
assinatura do TCLE ou os direitos do participante da pesquisa podem ser esclarecidas
pelo telefone (61) 3107-1947 ou do e-mail cepfs@unb.br ou cepfsunb@gmail.com,
horario de atendimento de 10:00hs as 12:00hs e de 13:30hs as 15:30hs, de segunda
a sexta-feira. O CEP/FS se localiza na Faculdade de Ciéncias da Saude, Campus
Universitario Darcy Ribeiro, Universidade de Brasilia, Asa Norte.



184

APENDICE K — Termo de Assentimento Livre e Esclarecido (TALE) para a crianca

Vocé esta sendo convidado(a) para participar da pesquisa “Estudo sobre Saude
e Nutricdo de criancas de 7 a 9 anos”. Queremos saber informagdes sobre a sua
alimentacdo no dia de ontem, alguns comportamentos habituais e a pratica de
atividade fisica.

Os seus pais ja foram informados sobre esta pesquisa e permitiram que vocé
participe. Se vocé nao quiser, ndo € obrigado, mesmo que seus pais tenham
concordado. Se vocé decidir ndo participar, vocé nao serd prejudicado em nada,
ninguém ficara bravo ou desapontado com vocé. Se vocé preferir, pode pensar um
pouco se quer ou ndo participar. Mesmo se vocé disser sim, poder4 mudar de ideia
depois, sem nenhum problema.

A pesquisa sera feita pela internet, em casa, onde vocé ir4 responder um
guestionario on-line. O questionario € seguro, mas pode ser que VOCé se sinta
desconfortavel e/ou constrangido durante a resposta a algumas questbes do
guestionario. Caso aconteca algo que vocé nao goste, pode nos procurar pelo e-mail
natachatoral@unb.br.

Ninguém sabera que vocé esta participando da pesquisa, ndo falaremos a outras
pessoas, nem daremos a estranhos as informacdes que vocé nos der. Os resultados
da pesquisa vao ser publicados, mas sem identificar as criangas que participaram da
pesquisa. Se vocé tiver alguma duvida, pode nos perguntar ou entrar em contato com
a pesquisadora Prof. Dra. Natacha Toral.
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ANEXO UNICO - Aprovacéo do Comité de Etica

UNB - FACULDADE DE

CIENCIAS DA SAUDE DA %"W"'ﬂd s
UNIVERSIDADE DE BRASILIA

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Estudo sobre Salide e Nutrigdo de Escolares entre sete e nove anos no Distrito Federal

Pesquisador: MURIEL BAUERMANN GUBERT

Area Tematica:

Versao: 3

CAAE: 17386019.8.0000.0020

Instituigdo Proponente: FACULDADE DE sSAUDE - FS

Patrocinador Principal: FUNDACAQ DE APOQIO A PESQUISA DO DISTRITO FEDERAL FAPDF

DADOS DO PARECER

Numero do Parecer: 3.675.033

Apresentagiao do Projeto:

Conforme projeto da Plataforma Brasil:

"Resumo:

Introducao: o Brasil tem vivenciado um processo de transicao alimentar, nutricional e epidemiologica,
marcado por grandes mudancas do consumo alimentar, perfil nutricional e a carga de doencas da
populacao, que coloca as criancas em um cenario de maior vulnerabilidade. Embora muitos estudos tenham
sido conduzidos, ha uma lacuna de conhecimento sobre a associacao entre o estado nutricional e o
consumo alimentar de criancas brasileiras entre sete e nove anos. Qbjetivo: avaliar o estado nuiricional de
escolares e sua associacao com o consumo alimentar, com enfase no consumo de produtos
ultraprocessados. Metodologia: Trata-se de um estudo transversal, a ser realizado no Distrito Federal.
Estimou-se um universo amostral de 1.137 criancas de ambos os sexos, regularmente matriculadas nas
escolas participantes do Programa Saude na Escola- PSE, que serao selecionadas de forma aleatoria para
participacao no estudo. Serao coletados dados de consumo alimentar e pratica de atividade fisica, relatados
pela propria crianca. Serao aferidos peso, estatura e pressao arterial dos escolares e, para uma subamostra
(n=420) sera realizada avaliacao bioguimica de colesterol, trigliceridecs e glicemia capilares. O responsavel
pela crianca (preferencialmente a mae) sera convidado a responder um guestionario sobre comportamentos
alimentares pregressos da crianca, bem como sobre o seu proprio consumo alimentar, pratica de atividade
fisica, peso e altura. As acoes de alimentacao e nutricao
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