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RESUMO

Introducao: Estudos anteriores avaliaram a associa¢do entre o consumo alimentar e a
perpetracao de bullying, mas a maioria deles nao avaliou padrdes alimentares, nem especificou
diferentes formas de bullying. Além disso, o papel dos comportamentos desviantes como um
possivel mediador dessa associa¢do ainda ndo esté claro. Objetivos: Avaliar a associagdo entre
padrdes alimentares com papeis no bullying e seus diferentes tipos de perpetracdao (Artigo 1),
bem como avaliar o efeito mediador de comportamentos desviantes na associagdo entre o
padrdo alimentar ultraprocessado e perpetracdo de bullying, em adolescentes brasileiros (Artigo
2). Métodos: Foram utilizados dados originarios do Projeto Sao Paulo para o desenvolvimento
social de criangas e adolescentes (SP-PROSO), referentes a uma amostra representativa de
estudantes do 9° ano do ensino fundamental, de escolas publicas e privadas do municipio de
Sao Paulo (n=2.680). Por meio de andlise fatorial exploratdria e considerando a frequéncia de
consumo de vdrios alimentos na semana anterior a pesquisa, foram obtidos os padrdes
alimentares saudavel e ndo saudavel (Artigo 1) e o padrdo alimentar ultraprocessado (Artigo 2),
considerados como exposicoes. Os desfechos foram os papeis no bullying (apenas vitima,
apenas agressor, agressor-vitima) e perpetracdo de bullying (qualquer tipo, exclusdo social,
agressao psicologica/verbal, agressdo fisica, destruicdo de propriedade, assédio sexual). Os
comportamentos desviantes (mediador) foram avaliados por meio de um escore. Modelos de
regressao multinomial e logistica foram realizados para a amostra total e estratificados por sexo
(somente para associacdo com assédio sexual), ajustado por covaridveis (Artigo 1). As andlises
de mediagdo foram realizadas por meio de regressdo logistica utilizando o método KHB (Artigo
2). Resultados: Adolescentes que tinham um padrao alimentar sauddvel eram menos propensos
a serem agressores (RR: 0,67 1C95%=0,49-0,92), enquanto adolescentes com um padrao
alimentar ndo sauddvel eram mais propensos a serem agressores-vitimas (RR: 1,29
IC95%=1,12-1,48). O padrao alimentar ndo sauddvel foi associado a qualquer tipo de
perpetracdo de bullying (OR: 1,24 1C95%=1,12-1,38), principalmente com assédio sexual (OR:
1,71 IC95%=1,13-2,60) e agressdo fisica (OR: 1,52 1C95%=1,18-1,95). Meninos com um
padrdo alimentar ndo sauddvel eram mais propensos a assediar sexualmente outro adolescente
(OR: 2,10 IC95%=1,20-3,66). O efeito mediador dos comportamentos desviantes foi
encontrado na associagdo do padrdo alimentar ultraprocessado com todos os tipos de
perpetracdo, com maior percentual de mediacdo para agressdo psicoldgica/verbal (40,1%).
Observou-se um pequeno efeito mediador positivo dos comportamentos desviantes na
associacdo do padrdo alimentar ultraprocessado com agressao fisica (18,3%) e destruicdo de
propriedade (18,2%), o que significa que essas associacdes possuem outros mediadores, além
dos comportamentos desviantes (efeito direto significativo). Conclusdes: Adolescentes que
tinham um padrdo alimentar sauddvel eram menos propensos a perpetrar o bullying. O padrao
alimentar ndo saudével foi associado a perpetracdo de bullying, especialmente o assédio sexual
pelos meninos. A associacdo entre o padrdo alimentar ultraprocessado e a perpetracdo de
bullying pode ocorrer por meio de comportamentos desviantes. Para agressao fisica e destruicao
de propriedade, os comportamentos desviantes tiveram um efeito positivo no bullying, mas esse
efeito explicou apenas uma pequena parcela do efeito total dessa associacao.

Palavras-chave: Alimentos ultraprocessados; Padroes alimentares; Bullying; Comportamento
desviante; Adolescentes.



ABSTRACT

Introduction: Previous studies have assessed the association between food consumption and
bullying perpetration, but most of them have not assessed dietary patterns or specified different
forms of bullying. Furthermore, the role of deviant behaviors as a possible mediator of this
association is still unclear. Objectives: To evaluate the association between dietary patterns
with bullying roles and its different types of perpetration (Article 1), as well as to evaluate the
mediating effect of deviant behaviors in the association between the ultra-processed dietary
pattern and bullying perpetration, in Brazilian adolescents (Article 2). Methods: Data from the
Sao Paulo Project for the social development of children and adolescents (SP-PROSO) were
used, referring to a representative sample of 9th grade students of middle school, from public
and private schools in Sao Paulo (n=2.680). Through exploratory factor analysis and
considering the frequency of consumption in the last week to the survey of several food, healthy
and unhealthy dietary patterns (Article 1) and the ultra-processed dietary pattern (Article 2)
were obtained, considered as exposures. Outcomes were bullying role (victim-only, bully-only,
bully-victim) and bullying perpetration (any type, social exclusion, psychological/verbal
aggression, physical aggression, property destruction, sexual harassment). Deviant behaviors
(mediator) were assessed through a score. Multinomial and logistic regression models were
performed for the total sample and stratified by sex (only for association with sexual
harassment), adjusting for covariates (Article 1). Mediation analyzes were performed through
logistic regression using the KHB method (Article 2). Results: Adolescents who had a healthy
dietary pattern were less likely to be bullies (RR: 0.67 95%C1=0.49-0.92), while adolescents
with an unhealthy dietary pattern were more likely to be bully-victims (RR: 1.29 95%ClI=1.12-
1.48). The unhealthy dietary pattern was associated with any type of bullying (OR: 1.24
95%ClI=1.12-1.38), mainly with sexual harassment (OR: 1.71 95%CI=1.13-2.60) and physical
aggression (OR: 1.52 95%CI=1.18-1.95). Boys with an unhealthy dietary pattern were more
likely to sexually harass another adolescent (OR: 2.10 95%CI=1.20-3.66). The mediating effect
of deviant behaviors was found in the association of the ultra-processed dietary pattern with all
types of perpetration, with a high mediation percentage for psychological/verbal aggression
(40.1%). A small positive mediating effect of deviant behaviors was observed in the association
of ultra-processed dietary pattern with physical aggression (18.3%) and property destruction
(18.2%), which means that these associations have other mediators, in addition to deviant
behaviors (significant direct effect). Conclusions: Adolescents who had a healthy dietary
pattern were less likely to perpetrate bullying. The unhealthy dietary pattern was associated
with bullying perpetration, especially with sexual harassment by boys. The association between
the ultra-processed dietary pattern and bullying perpetration may occur via deviant behaviors.
For physical aggression and property destruction, the deviant behaviors had a positive effect on
bullying, but this effect explained only a small portion of the total effect of such association.

Keywords: Ultra-processed food; Dietary patterns; Bullying; Deviant behavior; Adolescents.
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1 INTRODUCAO

O periodo de transi¢do da infancia para a vida adulta é tido por adolescéncia,
caracterizada por importantes transformacdes biolégicas, cognitivas, emocionais e sociais. Essa
fase ainda é marcada por crescente autonomia, independéncia da familia e pela adoc¢ao de novos
habitos e alguns comportamentos de risco a saide, como tabagismo, consumo de &lcool,
alimentacdo inadequada, sedentarismo, delinquéncia e bullying (IBGE, 2016; CAMPOS;
SCHALL; NOGUEIRA, 2013).

O comprometimento da saude fisica e mental dos adolescentes devido ao maior
envolvimento em comportamentos de risco (FEIJ C); OLIVEIRA, 2001) pode ser influenciado
ndo somente por fatores individuais (sexo, idade, aspectos psicoldgicos), mas também por
fatores ambientais, que estdo relacionados ao ambiente/grupo em que os jovens vivem e se
relacionam, como por exemplo, o grupo de amigos da escola ou do bairro (WANG et al., 2010).
Geralmente, é no ambiente escolar onde ha maior convivéncia com os pares em detrimento da
familia, e consequentemente, maior probabilidade de engajamento em comportamentos
violentos, incluindo a pratica do bullying e de atos desviantes, como mentir, “colar” na prova,
“matar” aula, brigar e roubar (PERES et al., 2018b).

Nesse sentido, pesquisas apontam a escola como um espaco privilegiado, capaz de
identificar e combater esses comportamentos, através da producdo de informacdo e do
desenvolvimento de acdes de promocgao e prevengao a satde do publico jovem, construindo um
ambiente de aprendizagem mais acolhedor, pacifico e seguro (WHO, 2014; UNESCO, 2019;
WHO, 2021). Mais recentemente, a literatura tambkém tem destacado a alimentacdo nao-
sauddvel como um possivel fator de risco para comportamentos desviantes (BESELER, 1999;
GESCH et al.,, 2002; BENTON, 2007; ODDY et al., 2009) e perpetracdo de bullying
(BRUCKAUF; WALSH, 2018; HOLUBCIKOVA etk al., 2015; JACKSON, 2017; JACKSON;
VAUGHN; SALAS-WRIGHT, 2017; ZAHEDI et al., 2014) entre adolescentes, pois a
deficiéncia de vitaminas e minerais causada pelo alto consumo de alimentos ultraprocessados
pode prejudicar a metabolizacdo e acdo de alguns neurotransmissores (exemplos: dopamina e
serotonina), necessdrios durante a regulagio e modulacio do comportamento
(BUTTERWORTH, 1982; SHARMA, 2009; WITT, 1985). Diante disso, a escola também
consegue beneficiar a satide mental dos adolescentes ainda que indiretamente, a0 promover e
incentivar o consumo de uma alimentagdo escolar mais sauddvel, reduzindo assim, os
comportamentos violentos entre os estudantes (BEZERRA, 2018; BRASIL, 2020; WHO,
2021).
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Portanto, diante da relevancia desse contexto e apesar de alguns estudos ja terem
avaliado a associacdo entre o consumo alimentar e a perpetracdo de bullying (BRUCKAUF;
WALSH, 2018; HOLUBCIKOVA et al., 2015; JACKSON, 2017; JACKSON; VAUGHN;
SALAS-WRIGHT, 2017; ZAHEDI et al., 2014), nenhum enfatizou a alimentacao por meio de
padrdes alimentares, que melhor representam os hdbitos alimentares na adolescéncia, nem
examinou essa associacdo considerando os diferentes tipos de bullying. Também € importante
analisar possiveis mediadores (exemplo: comportamentos desviantes) dessa associagcdo, para
melhor entendimento dos seus mecanismos e planejamento adequado de estratégias de

prevencao do bullying.
2 FUNDAMENTACAO TEORICA
2.1 Violéncia e bullying: conceitos e dados epidemiolégicos

A violéncia, sob uma perspectiva ecoldgica, € compreendida como resultado da interagcdo
complexa e dindmica de fatores individuais (sexo, idade, raga/cor, etc.), relacionais (conflitos
parentais e entre pares), comunitarios (violéncia/desordem na escola e no seu entorno) e sociais
(normas culturais que apoiam a violéncia). De acordo com a Organizacdo Mundial de Saude
(OMS), ela pode ser definida como "o uso intencional de forga fisica ou poder, ameagado ou
real, contra outra pessoa ou contra um grupo ou comunidade, que resulta ou tem uma alta
probabilidade de resultar em morte por lesdo, dano psicolégico, mau desenvolvimento ou
privacio.” (ORGANIZACAO MUNDIAL DA SAUDE, 1996).

Além dessa defini¢do, a violéncia pode ser dividida em trés categorias: a) violéncia
autodirigida, que envolve pensamentos suicidas, tentativas de suicidio e suicidios consumados,
bem como automutilag¢io; b) violéncia coletiva, que é cometida por grupos maiores de pessoas
ou por estados, devido a causas sociais, politicas ou econdmicas (crimes de 6dio feitos por
grupos organizados, atos terroristas, guerras); e ¢) violéncia interpessoal, que € praticada entre
individuos e pode ocorrer dentro do ambiente doméstico (violéncia familiar e entre parceiros
intimos) e na comunidade, entre pessoas que se conhecem ou ndo (violéncia juvenil: bullying,
agressoes fisicas com ou sem armas e violéncia praticada por gangues) (KRUG et al., 2002).

Baseado na Lei n° 13.431/2017 (BRASIL, 2017), existem ainda cinco diferentes tipos de
violéncia contra criangas e adolescentes: a) violéncia fisica, entendida como a ag¢do que agride
sua integridade ou satde corporal ou que lhe cause sofrimento fisico; b) violéncia psicoldgica,
com prejuizos no seu desenvolvimento mental e emocional (discriminacdo, ameacas,

constrangimentos, isolamento, etc.); c) violéncia sexual, que obrigue a prdtica ou ao
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testemunho do ato sexual, presencial ou virtualmente; d) violéncia institucional, tida pela acio
praticada por qualquer institui¢do publica que prejudique a vitima ou testemunha de violéncia;
e e) violéncia patrimonial, caractekrizada pela reten¢do ou destrui¢do parcial ou total de
documentos pessoais, bens e recursos.

Mundialmente, estima-se que uma em cada duas criancas de 2 a 17 anos sofra algum tipo
de violéncia a cada ano (HILLIS et al., 2016). No Brasil, milhares de meninos e meninas sdo
atingidos cotidianamente pela violéncia, o que compromete sua qualidade de vida e seu
desenvolvimento. Dados do estudo “O Panorama da Violéncia Letal e Sexual contra Criangas
e Adolescentes no Brasil”, lancado no ano de 2021 pelo Fundo das Nacdes Unidas para a
Infancia (UNICEF) e pelo Férum Brasileiro de Segurancga Ptblica (FBSP), mostram que cerca
de 35 mil criancas e adolescentes foram mortos de forma violenta no pais, de 2016 a 2020; entre
essas mortes, a maioria das vitimas estava na faixa etaria entre 15 e 19 anos (UNICEF; FBSP,
2021).

Especificamente em decorréncia da violéncia interpessoal, as mortes representam apenas
uma fragdo de toda a carga social e de saude que é desencadeada (WHO, 2014), considerando
que a maior parte dos casos pode ndo ser denunciada (WHO, 2015), como atos de bullying e
brigas fisicas. Quando ndo leva ao 6bito, a violéncia pode acarretar a saide dos adolescentes
vdrias consequéncias negativas, como tabagismo, abuso de dlcool e drogas, comportamentos
sexuais de risco, depressdo e ansiedade, transtornos de estresse pOs-traumatico, baixo
desempenho académico e perpetuacdo intergeracional do ciclo de violéncia, ou seja, a violéncia
juvenil aumenta a probabilidade de envolvimento em outras formas de violéncia ao longo do
tempo, tanto no papel de vitimas como de perpetradores (WHO, 2016). Por exemplo, um estudo
no Brasil encontrou que o envolvimento anterior em violéncia fisica, vitimiza¢do por violéncia
verbal de colegas da escola e por violéncia doméstica foram associados ao envolvimento em
brigas com armas entre jovens escolares (PERES et al., 2018a).

Entre adolescentes, o bullying € considerado como um subconjunto do comportamento
agressivo e pode ser identificado através de trés caracteristicas especificas: intencionalidade,
repetitividade e desequilibrio real ou percebido de poder (OLWEUS, 2013), ou seja, existe um
padrdo de comportamento agressivo, intencional e recorrente contra a vitima, que se sente
vulnerdvel e incapaz de se defender (OLWEUS, 1993). Ele pode se apresentar de forma
evidente (bater, empurrar, ofender, fazer provocacdes, etc.) ou encoberta (espalhar boatos,
isolar do grupo) (CRAIG et al., 2009), podendo ser dos tipos direto e fisico (agressoes fisicas e
préticas de intimidacdo), direto e verbal (apelidar, fazer comentérios racistas, “tirar sarro”) ou

indireto (exclusdo social) (MARTINS, 2005).
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Em situagdes de bullying, os adolescentes assumem uma variedade de papéis, incluindo
ndo-envolvidos, apenas agressores, apenas vitimas ou agressores-vitima (ou seja, aqueles que
sdo ambos agressores e vitimas) (GOLDBACH; STERZING; STUART, 2018), sendo que cada
papel apresenta diferentes caracteristicas comportamentais e psicossociais. Adolescentes
apenas agressores geralmente sdo impulsivos, sem autocontrole (BIORKQVIST; EKMAN;
LAGERSPETZ, 1982) e relatam maior adocdo de comportamentos externalizantes (por
exemplo: uso de dlcool) (STEIN; DUKES; WARREN, 2007). Ja os adolescentes apenas vitimas
relatam mais sintomas de ansiedade e depressdo, inseguranga, soliddo e relacdes ruins com seus
pares JUVONEN; GRAHAM; SCHUSTER, 2003; BOND et al., 2001). Os agressores-vitima
podem apresentar uma impulsividade agressiva (O'BRENNAN; BRADSHAW; SAWYER,
2009), maior probabilidade de se envolver no uso de substancias (KALTIALA-HEINO et al.,
2000) e pior ajuste social (KELLY et al., 2015).

Também existem diferencas de género no tipo de envolvimento no bullying. A literatura
sugere que 0s meninos SA0 mais propensos a serem agressores e agressores-vitima nos tipos de
violéncia fisica e verbal; enquanto que as meninas estdo mais envolvidas como vitimas de
violéncia psicolégica e exclusdo social (JUVONEN; GRAHAM; SCHUSTER, 2003;
GOLDBACH; STERZING; STUART, 2018; UNICEF, 2014).

Estudos internacionais e nacionais sugerem que um ndmero significativo de adolescentes
esteja envolvido em comportamentos de bullying. Dados recentes de 33 paises que
implementaram a Pesquisa Global de Saude de Escolares (Global School-based Student Health
Survey) entre 2003 e 2018 indicaram que um em cada quatro estudantes (26%) nas Américas
relatou ter sofrido bullying pelo menos uma vez nos dltimos 30 dias, apresentando diferentes
taxas entre os paises, com varia¢do de 13% em Barbados a 47% no Peru (PROBST et al., [202-
]; PAHO, 2020). Um estudo realizado com adolescentes de 40 paises mostrou uma prevaléncia
de 12,6% para vitimizacao e de 10,7% para perpetracao, sendo as agressoes fisicas e verbais as
mais relatadas (CRAIG et al., 2009). No Brasil, os resultados da PeNSE 2019 (Pesquisa
Nacional de Satdde do Escolar) indicaram que 23% dos adolescentes afirmaram ter sofrido
bullying duas vezes ou mais, nos 30 dias anteriores a pesquisa, sendo essa vitimizacao mais
prevalente no sexo feminino (26,5% vs. 19,5%: sexo masculino), entre os estudantes de 13 a 15
anos (sexo feminino: 27,7% vs. 24,2% de 16 e 17 anos; sexo masculino: 20,4% vs. 17,8% de
16 e 17 anos) e na regiao Centro-Oeste (25,5% vs. 18,8%: regido Norte). Nao houve diferenca
na proporcdo de vitimas em escolas publicas (23%) e privadas (22,9%). Ter sofrido bullying
devido a aparéncia do corpo (16,5%) e do rosto (11,6%) foram os motivos mais relatados pelos

estudantes (IBGE, 2021).



20

Além da vitima, a violéncia também deve ser avaliada do ponto de vista do agressor, uma
vez que a perpetracdo de bullying pode levar a consequéncias socioemocionais negativas. Uma
meta-andlise de estudos longitudinais, realizada em 2011, relatou prejuizos a saide mental e
psicoldgica daqueles que praticam o bullying, tornando-os mais propensos a ter depressdo
futuramente (TTOF et al., 2011). Perpetradores que também sdo vitimas de bullying apresentam
baixos niveis de funcionalidade, incluindo depressao e outros problemas de saide, comparado
a quem € apenas vitima ou agressor (VEENSTRA et al., 2005). Ainda de acordo com a PeNSE
2019, 12% dos adolescentes brasileiros de 13 a 17 anos relataram ter praticado bullying contra
seus pares, sendo esse percentual maior entre 0s meninos (14,6% vs. 9,5%: meninas) e entre os

estudantes de escolas privadas (13,5% vs. 11,8%: escolas publicas) (IBGE, 2021).
2.2 Consumo alimentar na adolescéncia: padroes alimentares

Nas ultimas décadas, diferentes regides e paises do mundo t€ém passado por um notédvel
processo de transicdo nutricional, incluindo o Brasil. Esse processo € caracterizado por
aceleradas mudangas demogréficas, sociais e econdmicas, que impactam no perfil nutricional e
na saude dos individuos (OLIVEIRA, 2004), com destaque para a transi¢do da alimentacdo
tradicional (rica em fibras e com baixo teor de lipidios) para uma dieta com maior consumo de
alimentos processados, ultraprocessados e refeicdes fora de casa (POPKIN, 1993, 2015).
Concomitante as alteragdes no padrdo alimentar, também hd mudancgas no nivel de atividade
fisica, na composi¢do corporal e no desenvolvimento de doengas relacionadas a nutri¢do, como
diabetes mellitus tipo 2 e obesidade (POPKIN, 2002).

Essas mudangas no padrdo alimentar sdo muito evidentes entre os adolescentes, que t€m
substituido gradativamente o consumo de alimentos in natura ou minimamente processados
pelo consumo de alimentos ultraprocessados (LOUZADA et al., 2015a, 2018). De acordo com
a classificacio NOVA (MONTEIRO et al., 2017), que embasou as recomendagdes e
orientacoes do Guia Alimentar para a Populagdo Brasileira (BRASIL, 2014) e classifica os
alimentos de acordo com a natureza, extensao e finalidade do processamento industrial a que
sao submetidos, alimentos ultraprocessados sdo formulagdes resultantes de uma série de
processos industriais, feitas principalmente ou inteiramente de substancias derivadas de
alimentos (agucares, 6leos, gorduras, sal, lactose, gliten, etc.) e aditivos destinados a torna-las
mais palatdveis e atraentes (conservantes, antioxidantes, estabilizantes, corantes, realcadores de
sabor, etc.), com pouco ou nenhum alimento intacto na sua composi¢do. Em paises de média

renda, como o Brasil, pesquisas indicam uma acentuada tendéncia geral de aumento do
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consumo desses alimentos (MARTINS et al., 2013; CROVETTO; UAUY, 2012, MONTEIRO
et al., 2013).

Pesquisas de Or¢amento Familiar (POF) realizadas no Canadd (MOUBARAC et al., 2014),
Chile (CROVETTO; UAUY, 2012) e Suécia JUUL; HEMMINGSSON, 2015) mostram um
considerdvel aumento na compra de alimentos ultraprocessados e reducdo na compra de
alimentos in natura. No Brasil, as POF também indicam essa tendéncia, com mudancas
significativas no total de calorias determinado pela aquisi¢do domiciliar de alimentos, no
periodo entre 2002/2003 e 2017/2018, sendo que a participacao calérica dos alimentos in natura
ou minimamente processados reduziu (de 53,3% para 49,5%) e a participacao dos alimentos
ultraprocessados aumentou (de 12,6% para 18,4%) (IBGE, 2020b). Entre os adolescentes, a
participacao dos alimentos ultraprocessados representou 26,7% do total de calorias determinado
pelo consumo alimentar pessoal (IBGE, 2020a).

Estudos também mostram que a maior autonomia adquirida pelos adolescentes em relagcdo
a influéncia dos pais € um fator de risco para suas escolhas alimentares, que passam a ser
preferencialmente por alimentos ndo saudaveis (NEUMARK-SZTAINER et al.,, 1999;
VIDEON; MANNING, 2003; FITZGERALD et al., 2010). Nesse publico, entre as maiores
tendéncias de consumo estdo as refeicoes feitas fora de casa (MEHTA; CHANG, 2008), os
salgadinhos de pacote (KERR et al., 2009; JAHNS; SIEGA-RIZ; POPKIN, 2001), fast foods
(FRENCH et al., 2001) e refrigerantes (NIELSEN; POPKIN, 2004; FRENCH; LIN;
GUTHRIECH, 2003). Um estudo de base populacional realizado em Sao Paulo (Brasil)
mostrou uma piora na qualidade alimentar dos adolescentes (12-19 anos) ao longo de cinco
anos, com a diminui¢ao do consumo de legumes e hortalicas alaranjados e verde-escuros, graos
totais e azeite; e maior consumo de alimentos ricos em gorduras totais, saturadas e trans,
alimentos com agucar de adicdo, e alcool. Além disso, comparado aos adultos e idosos, os
jovens tiveram os piores resultados relacionados a qualidade da dieta (ANDRADE et al., 2016).

A PeNSE 2019 avaliou ingestao de alimentos marcadores de alimentacdo sauddvel e nao
sauddvel por meio da frequéncia de consumo em cinco dias ou mais (consumo regular), na
semana anterior a entrevista. Entre os escolares de 13 a 17 anos, 59% consumiram feijao, 28,8%
consumiram legumes e verduras e 26,9% consumiram frutas frescas, regularmente. J4 com
relacdo a ingestdo de guloseimas e refrigerantes, o consumo regular atingiu 32,8% e 17,2%,
respectivamente. A pesquisa também avaliou o consumo de 13 alimentos ultraprocessados, com
estimativas de que 97,3% dos estudantes brasileiros de 13 a 17 anos consumiram pelo menos
um alimento ultraprocessado no dia anterior a pesquisa. Os maiores percentuais de adolescentes

com consumo de alimentos ultraprocessados foram encontrados para biscoitos salgados
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(49,3%) e biscoitos doces (46,8%), e os menores, para refeicdes prontas congeladas (20,8%) e
iogurte com sabor (16,4%) (IBGE, 2021).

Na literatura, muitos estudos avaliam os efeitos do consumo de ultraprocessados com foco
na analise de nutrientes ou alimentos isolados (um de cada vez) (LOUZADA et al., 2015b;
SOLNICK; HEMENWAY, 2011; STEELE et al., 2016; BRUCKAUF; WALSH, 2018;
HOLUBCIKOVA et al., 2015; PENGPID; PELTZER, 2019; ZAHEDI et al., 2014). No entanto,
essa andlise individual ndo fornece uma abordagem abrangente dos hdbitos alimentares do
adolescente, considerando que diferentes alimentos sdo consumidos em combinacdo, cujos
efeitos podem ser observados somente quando se considera o padrdo alimentar como um todo.
A andlise fatorial € um método que tem sido muito utilizado na literatura epidemioldgica
nutricional (NEWBY; TUCKER, 2004) e que permite uma avalia¢do da alimentacdo por meio
do padrdao alimentar (KHANI et al., 2004), pois ela reduz e/ou agrupa diferentes itens
alimentares em padrdes, com base nas intercorrelacdes que existem entre eles (por exemplo,
composi¢do nutricional semelhante) (HU, 2002; KANT, 2004). Sendo a alimenta¢gdo um fator
modificdvel, sua investigacdo tem implicacdes relevantes para a saude publica e deve ser
realizada de forma mais ampla, entendendo que os adolescentes consomem refei¢cOes que
contém muitos alimentos e nutrientes (LOUZADA et al., 2015a; SILVA; DO CARMO;
CARVALHO, 2021).

2.3 Comportamentos de bullying: fatores de risco e sua associacdo com o consumo

alimentar

Na adolescéncia, os comportamentos de bullying podem ser determinados por vdarios
fatores, como situagdes de tensdo na escola (tens@o induzida pelo professor, baixa seguranca
escolar) (GLEW et al., 2005; MOON; HWANG; MCCLUSKEY, 2011), baixo autocontrole
(MOON; ALARID, 2015), uso de substiancias (ZYCH et al., 2020), conflitos e falta de
supervisao parental (MOON; MORASH; MCCLUSKEY, 2012; HEMPHILL; HEERDE,
2014), violéncia familiar e/ou punic¢do corporal (ESPELAGE et al., 2013; FUJIIKAWA et al.,
2015), vitimizacdo de pares (MOON; MORASH; MCCLUSKEY, 2012) e obesidade
(JANSSEN et al., 2004). A alimentacdo nao saudavel, apesar de ja ser considerada em varios
estudos como um possivel fator de risco para comportamentos problematicos (agressividade,
impulsividade, hiperatividade, delinquéncia, etc.) (BANTA et al., 2013; JACKSON, 2016;
ODDY et al., 2009; @VERBY; HOAIGAARD, 2012) e transtornos mentais comuns (ansiedade,
depressao) (MESAS et al., 2022; SILVA; DO CARMO; CARVALHO, 2021; SOUSA et al.,

2020; TRAPP et al., 2016), ainda tem ganhado destaque na literatura mais recente, com poucos
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estudos investigando sua associacdo especificamente com a perpetracdo de bullying
(BRUCKAUF; WALSH, 2018; HOLUBCIKOVA et al., 2015k; JACKSON, 2017; ZAHEDI
et al., 2014).

Esses estudos encontraram resultados semelhantes, avaliando o consumo de diferentes
alimentos. Em 2014, Zahedi e colkaboradores (ZAHEDI et al., 2014) encontraram que
adolescentes com consumo didrio de bebidas agucaradas, fast foods e salgadinhos tinham maior
probabilidade de perpetrar o bullying. Outro estudo (HOLUBCIKOVA et al., 2015) encontrou
associacdo entre o consumo didrio de refrigerantes e o envolvimento dos adolescentes na
perpetracao do bullying, sendo essa associacdo parcialmente mediada por nervosismo e
irritabilidade. Ademais, adolescentes de paises da América do Norte e Europa que tinham uma
alimentacdo de baixa qualidade (baixo consumo de frutas e vegetais, alto consumo de doces e
refrigerantes) apresentaram maior probabilidade de perpetrar esse tipo de violéncia
(JACKSON, 2017), assim como adolescentes de 26 paises industrializados, que tinham um alto
consumo de agucar (doces, chocolates e refrigerantes) (BRUCKAUF; WALSH, 2018).

Na literatura, a associacao entre alimentacdo ndo saudavel e perpetracao de bullying pode
ser elucidada por dois mecanismos principais. Frequentemente, a alimentacdo dos adolescentes
€ composta por alimentos ultraprocessados (LOUZADA et al., 2015a, 2017) ricos em frutose,
corantes e conservantes (STITT, 1999). Esse tipo de alimentac¢ao faz com que o cérebro careca
de nutrientes essenciais, como vitaminas, Omega-3 e minerais, o que pode levar a desequilibrios
quimicos, alteragdes das fungdes neurais € na comunicagdo entre neurotransmissores
(serotonina e dopamina) (BUTTERWORTH, 1982; GESCH et al., 2002; SHARMA, 20009;
WITT, 1985), que podem estar associados ao aumento de comportamentos
delinquentes/desviantes e problemas de conduta (mentira, roubo, mudangas repentinas de
humor, acessos de raiva), consequentemente relacionados a perpetracao de bullying (BENTON,
2007; HIBBELN et al., 1998; ODDY et al., 2009). Geralmente, uma alimentacio nao saudavel
também € muito rica em gorduras saturadas, como por exemplo, o dcido palmitico, considerado
como um dos componentes do 6leo de palma. Esse 6leo tem sido muito utilizado durante os
processos industriais de formulacdo dos alimentos ultraprocessados, substituindo o uso de
gordura trans na sua composicao (IZAR et al., 2021). Um estudo anterior concluiu que uma
dieta rica acido palmitico pode aumentar a secre¢ao de TNF-& no organismo (COLL et al.,
2008; SUAREZ; LEWIS; KUHN, 2002) e desencadear um processo inflamatério central
(CINTRA et al., 2012), levando a maior raiva e hostilidade (KIEN et al., 2013) e,

consequentemente, a perpetracdo de bullying.
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A ideia é que quanto maior o consumo de alimentos ndo saudaveis (ultraprocessados),
menor serd a disponibilidade de nutrientes e substancias quimicas necessdrias para nutrir o
cérebro, levando assim a mais violéncia (DU, 2019). H4 evidéncias, por exemplo, de que
adolescentes que fazem escolhas alimentares inadequadas podem apresentar deficiéncia
marginal de tiamina (vitamina B1), aumentando assim sua irritacdo, impulsividade e
agressividade (LONSDALE; SHAMBERGER, 1980) devido a alteracdo das neurofun¢des
cerebrais e de varios neurotransmissores do sistema nervoso central, provocada por essa
deficiéncia (BUTTERWORTH, 1982; SHARMA, 2009; WITT, 1985). Ainda entre
adolescentes, a deficiéncia de ferro também pode ser prejudicial a funcdo cerebral e levar ao
comportamento agressivo (WEBB; OSKI, 1974), sendo esse mineral um cofator necessério
para a metaboliza¢@o e neurotransmissdo da dopamina, serotonina e norepinefrina (YOUDIM;
BEN-SHACHAR; YEHUDA, 1989; WERBACH, 1992), essenciais para a modulacdo do
comportamento. Por fim, estudos sugerem que a quantidade de triptofano na alimentacdo
(aminodcido essencial, precursor da serotonina) também € importante para a regulacdo do
comportamento agressivo (GIAMMANCO et al., 1990; WERBACH, 1992).

O segundo mecanismo da associa¢do entre alimentacdo ndo saudavel e perpetracdo de
bullying propde que o consumo didrio de refrigerantes (que contém aspartame) pode
desencadear nervosismo e irritabilidade (HOLUBCIKOVA et al.,, 2015) devido a altas
flutuagdes nos niveis de glicose sanguinea (TANDEL, 2011) causadas pelo déficit funcional
nos neurdnios serotoninérgicos no sistema nervoso central (KANAREK, 1994), o que pode

levar a comportamento desviante e perpetracao de bullying (BENTON, 2007).

2.4 Comportamentos desviantes e seu papel mediador na associacio entre alimentacao

nao saudavel e perpetracao de bullying

Comportamentos desviantes podem ser definidos como atos deliquentes de violagao das
normas sociais ou até mesmo da lei vigente, sendo muitos deles considerados como problemas
de conduta (MURRAY; FARRINGTON, 2010). Comportamentos que vao desde mentir, fugir
e brigar até roubar, vender drogas e andar armado sdo tidos como desviantes, e entre
adolescentes, eles estdo fortemente relacionados com os comportamentos de bullying
(HENGGELER; SHEIDOW, 2012; LOEBER et al., 1993). Recentemente, um estudo realizado
com adolescentes da Coorte de Nascimentos de Pelotas - 2004 identificou que 25,6% relataram
ter comportamentos desviantes (exemplos: roubo, venda de drogas ilegais/objetos roubados,

invasdo de propriedades particulares, porte de armas, envolvimento em brigas fisicas, etc.) aos
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15 anos de idade, sendo mais prevalentes no sexo masculino (31,1%) do que no sexo feminino
(19,8%) (BOZZINI et al., 2023).

Estudos mostram que esses atos podem ser cometidos precocemente por futuros
perpetradores (GONZALVO, 2002), ja que adolescentes com problemas de conduta sao mais
propensos a préitica do bullying (FANTI; KIMONIS, 2012; HANISH; GUERRA, 2002;
VIDING et al., 2009) por tolerarem e normalizarem esse tipo de violéncia como um modelo de
comportamento aceitdvel e util para resolver conflitos (BANDURA, 1978).

O maior envolvimento em comportamentos de bullying por adolescentes com
comportamentos desviantes (KUMPULAINEN; RASANEN: PUURA, 2001; SALMON et al.,
2000; WOLKE et al., 2000) estd relacionado a déficits no funcionamento adequado das regides
frontais do cérebro, dificultando a tomada de decisdo, planejamento, aprendizado e
desenvolvimento de comportamentos sociais, bem como a inibicio de comportamentos
inadequados, como agressividade e impulsividade (GRIGSBY; STEVENS, 2000). Como
apresentado anteriormente, uma alimentacdo rica em alimentos ultraprocessados provoca
deficiéncias nutricionais (ainda que pequenas) que também podem causar prejuizos ao sistema
nervoso central, devido as alteracdes na metabolizacdo e acdo dos neurotransmissores
responsaveis pela regulacdo do comportamento desses jovens (BUTTERWORTH, 1982;
SHARMA, 2009; WITT, 1985), levando ao aumento de atos desviantes e perpetracdo de
bullying (BENTON, 2007; ODDY et al., 2009). Nesse sentido, considerando os
comportamentos desviantes como uma possivel consequéncia de uma alimentacao ndo saudavel
(BESELER, 1999; GESCH et al., 2002; BENTON, 2007; ODDY et al., 2009) e que
provavelmente sdo adotados anteriormente a pratica de bullying (GONZALVO, 2002; VIDING
et al., 2009), € de grande relevancia investigar seu papel como possivel mediador da associacao
entre consumo alimentar e comportamentos de bullying.

Um estudo publicado em 2017 (JACKSON; VAUGHN; SALAS-WRIGHT, 2017)
avaliou a associacdo entre o consumo de alimentos ndo sauddveis (junk food) e a pratica de
bullying por escolares americanos, sendo a amostra estratificada em dois grupos: adolescentes
envolvidos em comportamentos desviantes (e com colegas desviantes) e adolescentes nao
envolvidos em nenhum comportamento. Nesses ultimos, a pritica do bullying foi mais
fortemente associada ao alto consumo de alimentos ndo sauddveis, pois de acordo com a
hipétese do impulso social (RAINE, 2013), jovens desprovidos de risco ambiental, ou seja, que
nao estdo envolvidos em comportamentos desviantes, sdo possivelmente mais influenciados por
fatores de risco biossociais (exemplo: alto consumo de junk food) devido a sua maior

sensibilidade bioldgica as inadequagdes nutricionais causadas por uma alimentacdo nao
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saudavel, que por sua vez, podem “impulsiona-los” para atos agressivos, comparado aos jovens
que se encontram num contexto de maior risco para comportamentos desviantes. Esses
resultados sugerem a existéncia de outros possiveis mediadores da associa¢do entre consumo
alimentar e perpetracdo de bullying, além dos comportamentos desviantes.

Nos ultimos anos, alguns estudos (BUCCI; STAFF, 2020; JACKSON et al., 2023;
WIDDOWSON; SIENNICK; HAY, 2016) t€m realizado andlises de mediacdo através do
método KHB (KARLSON; HOLM; BREEN, 2012), caracterizado por uma técnica estatistica
que se destina principalmente a modelos bindrios (regressdo logistica), mas que também pode
ser utilizada com modelos de probabilidade ndo lineares (ordenados e multinomiais) e regressao
linear.

Em modelos de regressdo linear, decompor o efeito total em efeitos diretos e
indiretos/espurios € simples. A decomposi¢do € feita comparando o coeficiente estimado da
exposicao entre um modelo reduzido (sem varidvel mediadora) e um modelo completo (com
uma ou mais varidveis mediadoras adicionadas). A diferenca entre os coeficientes estimados,
nos dois modelos, expressa o valor pelo qual o efeito da exposi¢do € confundido pela(s)
varidvel(eis) mediadora(s). Se ela for considerada uma consequéncia da exposicao, a diferenca
serd comumente denominada como "efeito indireto"; se a hipdtese da varidvel mediadora for a
causa da exposicao, a diferenca € denominada "efeito espuirio" (KARLSON; HOLM; BREEN,
2012).

Essa estratégia, descrita para modelos lineares, ndo pode ser usada em modelos de
probabilidade ndo lineares, porque os coeficientes estimados entre esses modelos ndo podem
ser comparados diretamente. O motivo € um reescalonamento do modelo, que ocorre apds a
adicao da(s) varidvel(eis) mediadora(s), sendo o método KHB capaz de ajusti-lo e fornecer uma
estimativa da proporcao da associag@o entre a exposic¢ao e o desfecho que é explicada por um
determinado mediador (KARLSON; HOLM; BREEN, 2012; JACKSON et al., 2023).

O método KHB também permite a inclusdao de possiveis varidveis de confusdo no
modelo de regressao. Essas varidveis ndo desempenham o papel das varidveis mediadoras, mas
sim como um conjunto de varidveis de ajuste que € incluido para garantir que os efeitos do
modelo completo e do modelo reduzido ndo sejam confundidos por essas varidveis

(KARLSON; HOLM; BREEN, 2012).
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2.5 O papel da escola na prevenciao e enfrentamento de comportamentos desviantes e

bullying e na promocao de uma alimentacao saudavel

Na adolescéncia, a busca por autonomia e a constru¢cdo de uma identidade prépria sao
aspectos relevantes e necessarios para o individuo, que se dao por meio do afastamento dos pais
e familiares e maior convivéncia com os pares, que passam a ter maior influéncia sobre o
comportamento do adolescente. E nessa fase que ele entra em contato com habitos, valores e
crengas diferentes dos que foram ensinados em casa e tende a se colocar em situagdes de risco
(violéncia, delinquéncia, etc.), resistindo as orientagdes parentais/familiares. Nesse sentido, se
envolver em comportamentos desviantes, bem como praticar o bullying, faz parte do processo
de crescimento e amadurecimento desse adolescente, como forma de confrontar os limites que
lhes sdo impostos desde a infancia (PERES et al., 2018b).

Com o maior distanciamento dos pais, a escola passa a ser o espago social mais
frequentado e de maior influéncia para os adolescentes, onde eles devem aprender ndo somente
as disciplinas bdsicas de ensino, como também valores de tolerancia, solidariedade, igualdade
e respeito ao outro e a diversidade (PERES et al., 2018b; UNESCO, 2019). Através do incentivo
a uma cultura inclusiva, que proporcione ambientes de aprendizagem seguros e sem violéncia,
os estudantes se sentem mais confiantes para relatar as situacdes de violéncia vivenciadas ou
presenciadas no ambiente escolar, reduzindo assim os comportamentos de bullying (UNESCO,
2019).

Ao contrario, certas atitudes compartilhadas por estudantes e professores, como
encorajar os agressores e deixar de intervir ao testemunhar a vitimizacdo de um adolescente
(SUTTON; SMITH, 1999), podem contribuir para um clima escolar negativo e
consequentemente, para o aumento da perpetracdo de bullying, como se esse tipo de violéncia
tivesse 0 apoio € uma ampla aceitag@o por parte da escola (UNNEVER; CORNELL, 2003). A
nivel escolar, algumas estratégias podem ser utilizadas para prevenir e enfrentar os
comportamentos desviantes e o bullying. Uma delas € estabelecer e implementar uma politica
de combate a esses dois comportamentos, em todo o ambiente escolar, envolvendo
principalmente professores e estudantes. Os professores sdo os profissionais mais proximos dos
adolescentes e ocupam uma posi¢do importante dentro do contexto escolar, pois podem
perceber e identificar possiveis mudangas de comportamento nos jovens e assim, aplicar
técnicas dentro de sala de aula para gerencid-las (WHO, 2021). Eles podem, por exemplo,
reforcgar o contetido de cartazes com mensagens anti-bullying e utilizar abordagens pedagdgicas

positivas de disciplina, a fim de reduzir esses comportamentos. Para isso, os professores
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precisam ser treinados para adquirir as habilidades necessdrias a prevencdo e ao combate da
delinquéncia e do bullying (UNESCO, 2019), bem como construir parcerias com os pais dos
adolescentes, que passam a entender mais facilmente as normas morais da escola (OBSUTH et
al., 2023; SMETANA; JAMBON; BALL, 2018; WANG et al., 2015) e a saber como responder
ao bullying da melhor forma (WHO, 2021), manifestando comportamentos menos agressivos €
delinquentes (OBSUTH et al., 2023; WANG et al., 2015) e garantindo a melhoria do clima
escolar (HORNBY, 2000).

Ainda no nivel escolar, promover comportamentos sauddveis, como a ado¢ao de uma
alimentacdo sauddvel, pode incentivar os adolescentes a fazerem melhores escolhas alimentares
e consequentemente, a terem melhor qualidade de vida (WANG; STEWART, 2013; WHO,
2021). Essa qualidade de vida também esta associada a menor prevaléncia de comportamentos
desviantes e perpetracdo de bullying entre os escolares, e entender como a alimentagdo pode
estar associada a esses comportamentos € essencial para o planejamento e implementacio de
iniciativas que tornem a alimentacao escolar mais sauddvel, com maior consumo de alimentos
in natura ou minimamente processados € menor consumo de alimentos ultraprocessados
(JACKSON, 2016; WANG; STEWART, 2013; WHO, 2021), reduzindo assim esses
comportamentos.

No Brasil, existem politicas publicas que visam contribuir para um ambiente escolar
mais sauddvel e sem violéncia. O Programa Satdde na Escola - PSE (BRASIL, 2007) foi
instituido pelo governo federal com a finalidade de construir politicas intersetoriais (articulacao
entre saude e educacio) que proporcionem a comunidade escolar praticas de promocgdo a saude
e de prevencdo de doengas, garantindo o pleno desenvolvimento de criangas, adolescentes e
jovens da educacgdo basica. Entre as vdrias agdes no ambito do PSE, estdo a promogao da cultura
de paz, cidadania e direitos humanos, bem como a promog¢do da alimentagdo saudédvel nas
escolas, que colaboram para uma melhor qualidade de vida dos estudantes.

Ainda nas escolas publicas brasileiras, para promover uma alimentacdo adequada e
sauddvel e beneficiar o desenvolvimento e desempenho escolar dos estudantes, foi
implementado o Programa Nacional de Alimentacao Escolar - PNAE (BRASIL, 2020). Vérios
estudos mostram que a oferta de merenda escolar pelo PNAE estd associada ao aumento do
consumo de alimentos sauddveis e a diminuicdo do consumo de alimentos nao-
sauddveis/ultraprocessados (AZEREDO et al., 2016; BENTO et al., 2017; LOCATELLI;
CANELLA; BANDONI, 2018; NOLL et al., 2019), afetando positivamente a qualidade geral
da alimentacdo dos adolescentes, possibilitando ndo somente a prevenc¢do e combate da

obesidade (SILVA; BORTOLINI; JAIME, 2013) e das doencas cronicas (LOCATELLI,
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CANELLA; BANDONI, 2018), mas também da delinquéncia e da pratica do bullying entre os
estudantes, ainda que de maneira indireta.

De acordo com a legislacdo vigente (BRASIL, 2020), os carddpios escolares devem ser
elaborados por um nutricionista Responsdvel Técnico do PNAE, priorizando a utilizagao de
alimentos in natura ou minimamente processados, levando em conta as necessidades
nutricionais, os habitos alimentares, a cultura alimentar local, a sustentabilidade, a sazonalidade
e a diversificagc@o agricola da regido. Inclusive, pelo menos 75% dos recursos fornecidos ao
programa devem ser utilizados para a aquisicdo de alimentos in natura ou minimamente
processados, sendo que deve ser fornecido, no minimo, 280g e 520g de frutas, legumes e
verduras por estudante, por semana, em escolas que ofertam alimentacdo escolar em periodo
parcial e integral, respectivamente. Alimentos ultraprocessados, como bebidas agucaradas,
embutidos e doces, sdo proibidos ou tém participagdo restrita no cardapio escolar.

No Brasil, a criagdo de ambientes alimentares sauddveis nas escolas também pode ser
influenciada pela existéncia de leis estaduais e municipais que proibem a venda de alimentos
ndo sauddveis (por exemplo, refrigerantes) dentro desse espaco, o que contribui para a maior
disponibilidade de escolhas alimentares sauddveis e promoc¢do da educacdo alimentar e
nutricional aos estudantes (AZEREDO et al., 2020).

Portanto, a escola pode contribuir tanto na promoc¢do de uma alimenta¢do sauddvel
(atividades de educacgdo nutricional, oferta e incentivo ao consumo da merenda escolar), como
na identificacdo e manejo dos comportamentos desviantes e do bullying, favorecendo a satde

mental dos adolescentes (BEZERRA, 2018; WHO, 2021).

2.6 SP-PROSO: Projeto Sao Paulo para o desenvolvimento social de criancas e

adolescentes

O projeto Sdo Paulo para o desenvolvimento social de criancas e adolescentes (SP-
PROSO) € um estudo epidemioldgico transversal, desenvolvido em 2017 pelo Departamento
de Medicina Preventiva da Faculdade de Medicina da Universidade de Sao Paulo (USP), em
parceria com o Violence Research Centre, da Universidade de Cambridge. Semelhante a
metodologia utilizada nos projetos Z-PROSO (Zurich Project on the Social Development from
Childhood to Adulthood) e M-PROSO (Montevideo Project for the Social Development of
Children and Adolescents), respectivamente na Suica e no Uruguai, o SP-PROSO teve como
objetivo identificar a prevaléncia de vitimizacdo e perpetracdo de bullying e outras violéncias
entre adolescentes de 14 a 15 anos do municipio de Sao Paulo, Brasil, associada a fatores de

risco sociodemograficos, individuais, relacionais (familia e pares) e contextuais. Também
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foram avaliados aspectos relacionados a alimentacdo e atividade fisica dos adolescentes
(PERES et al., 2018b).

O projeto contou com a participacdo de uma amostra representativa de estudantes do 9°
ano do ensino fundamental (n=2.680), de escolas publicas e privadas selecionadas
aleatoriamente em Sao Paulo, que foram convidados a responder questiondrios estruturados em
sala de aula, na presencga de pesquisadores treinados (afericdo de peso e altura dos estudantes,
apds o autopreenchimento e entrega dos questiondrios). Os diretores das escolas participantes
também foram convidados a responder o Questiondrio do Diretor (PERES et al., 2018b).

O projeto foi aprovado pelo Comité de Etica e Pesquisa da Faculdade de Medicina da
USP (parecer 1.719.856), pela Comissio Nacional de Etica em Pesquisa (CONEP) (parecer
2.014.816) e pelo Comité de Etica em Pesquisa do Instituto de Criminologia da Universidade
de Cambridge. As institui¢cOes financiadoras da pesquisa foram a British Academy/Newton
Foundation e a Fundagao de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP) (PERES et
al., 2018b).

Maior detalhamento sobre o SP-PROSO pode ser encontrado no relatério do projeto

(PERES et al., 2018b).
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3 OBJETIVOS

Objetivo Geral

Avaliar a associagdo entre consumo alimentar e perpetracdo de bullying entre adolescentes

brasileiros.
Objetivos Especificos

Avaliar a associagdo entre padrdes alimentares com papéis no bullying e tipos de perpetracdo

entre adolescentes brasileiros, estratificado por sexo (Artigo 1).

Avaliar o efeito mediador de comportamentos desviantes na associacdo entre padrao alimentar

e perpetracao de bullying entre adolescentes brasileiros (Artigo 2).
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4 ARTIGO 1: Association between dietary patterns and bullying among adolescents in

Sao Paulo — Brazil

Artigo publicado no periddico “International Journal of Offender Therapy and Comparative

Criminology” (Fator de Impacto JCR 2021: 1.645)

https://doi.org/10.1177/0306624X221095017
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Abstract

Previous studies have assessed the association between food consumption and bullying
perpetration, but most of them have not broadly assessed food consumption, neither the
distinction between forms of bullying. The aim of the study was to evaluate the
association between dietary patterns with bullying roles and its different types of bullying
perpetration among adolescents. Data on a representative sample of 9th-grade students
(N=2,163; mean age=14.8y) taken from Sao Paulo Project for the social development of
children and adolescents (SP-PROSO) were used. The independent variables were
healthy and unhealthy dietary patterns obtained by exploratory factor analysis. The
dependent variables were bullying role (victim-only, bully-only, bully-victim) and
bullying perpetration (any type, social exclusion, psychological/verbal aggression,
physical aggression, property destruction, sexual harassment). Multinomial and logistic
regression models were performed for the total sample and stratified by sex (only for
association with sexual harassment), adjusting for covariates. Adolescents who engaged
in a healthy dietary pattern were less likely to be bullies (RR 0.67 [0.49, 0.92]), while
adolescents with an unhealthy dietary pattern were more likely to be bully-victims (RR
1.29 [1.12, 1.48]). Unhealthy dietary pattern was associated with any type of bullying
perpetration (OR 1.24 [1.12, 1.38]), mainly with sexual harassment and physical
aggression. Boys who had an unhealthy dietary pattern were more likely to sexually
harass another adolescent (OR 2.10 [1.20, 3.66]). In conclusion, adolescents who had a
healthy dietary pattern were less likely to perpetrate bullying. Unhealthy dietary pattern

was associated with bullying perpetration, especially with sexual harassment by boys.

Keywords Peer violence, Bullying, Aggression, Food consumption, Nutrition,

Adolescents.
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Introduction

School bullying is considered a worldwide public health problem (Krug, Mercy,
Dahlberg, & Zwi, 2002), and it is identified by a power imbalance between victim and
bully, involving repetitive and intentional aggressive attitudes against peers (Olweus,
1993). Bullying can occur through overt forms, such as physical aggression (hitting,
pushing) and verbal aggression (teasing, name-calling, racial or sexual harassment,
threats), or covert forms, such as spreading rumors and social exclusion (Craig et al.,
2009). In bullying situations, adolescents may take on various bullying roles, including
noninvolved, bully-only, victim-only, or bully-victim (i.e., an adolescent who is both the
victim and perpetrator of bullying) (Goldbach, Sterzing, & Stuart, 2018).

Evidence from a study conducted with adolescents from 40 countries found a
prevalence of 12.6% for victimization and 10.7% for perpetration, being physical and
verbal aggressions the most reported bullying behaviors (Craig et al., 2009). In Brazil,
studies have found a prevalence of victims ranging from 8.3% to 18.2%. Regarding
bullies and bully-victims, the prevalence ranges from 4.8% to 21.2% and from 2.0% to
10.4%, respectively (Loch et al., 2020; Silva, Lima, Acioli, & Barreira, 2019).

Individual determinants of bullying victimization and perpetration have been
identified in the literature. For instance, male gender, attention deficit and hyperactivity,
and substance use may be predictors of involvement in bullying perpetration and
victimization (Zych, Farrington, Llorent, Ribeaud, & Eisner, 2020). More recently, the
role of diet in bullying has been investigated. As a handful of studies have pointed similar
results (Bruckauf & Walsh, 2018; Zahedi et al., 2014), a study with adolescents from
countries in North America and Europe found an association between low diet quality
and bullying perpetration (Jackson, 2017). Another one (Trapp et al., 2016) found that a
higher score for a Western dietary pattern at 14 years was associated with an increase in
conduct problems and aggressive behavior at 17 years, suggesting that food consumption
could be associated with future problem behaviors.

Among children and adolescents, the literature indicates that the association
kbetween bullying behaviors and food consumption may be bidirectional, with
victimization associated with greater adoption of unhealthy eating (Jackson, Leal, Posick,
Vaughn, & Olivan, 2018; Smith et al., 2021) and an unhealthy diet increasing odds of
perpetration (Bruckauf & Walsh, 2018; Holubcikova, Kolarcik, Geckova, Reijneveld, &
van Dijk, 2015; Jackson, 2017; Solnick & Hemenway, 2012; Zahedi et al., 2014). The

link between diet and bullying perpetration may occur through mechanisms in which
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unhealthy eating increases adolescents' involvement in externalizing behaviors and
affects their mood, thereby increasing bullying perpetration (Holubcikova, Kolarcik,
Geckova, Reijneveld, & van Dijk, 2015; Kien et al., 2013; Oddy et al., 2009).

Previous literature has assessed food consumption with a focus on one specific
type/category of food (e.g., soft drinks, junk food, sweets) or a diet quality index
(Bruckauf & Walsh, 2018; Holubcikova, Kolarcik, Geckova, Reijneveld, & van Dijk,
2015; Jackson, 2017; Solnick & Hemenway, 2012; Zahedi et al., 2014), limiting the
understanding of the role of dietary patterns in bullying. Dietary patterns represent a
combination of foods that may be better associated with bullying than just one nutrient or
food, as factor analysis can reduce and/or group data into patterns based upon
intercorrelations (e.g. similar dietary composition) between different food items. This
akpproach is an alternative method that assesses eating habits more comprehensively,
understanding that people usually eat meals that contain lots of foods and nutrients (Kant,
2004; Newby & Tucker, 2004). Moreover, previous studies have assessed bullying
perpetration without distinction between forms of bullying, and it is reasonable to suggest
that dietary patterns have stronger associations with more overt forms of bullying
perpetration, since previous literature has shown that lower quality diets are associated
with fighting, acting aggressively, and engaging in delinquent behaviors (Jackson, 2016;
Jackson & Vaughn, 2021; Oddy et al., 2009; Trapp et al., 2016).

Therefore, the purpose of this study was to evaluate the association between
dietary patterns with bullying roles and its different types of perpetration among school

adolescents.

Method
Study population, sampling and data collection

We used data from the cross-sectional study Sao Paulo Project for the social
development of children and adolescents — SP-PROSO (Projeto Sdo Paulo para o
desenvolvimento social de criancas e adolescentes) carried out in 2017. This study
includes a representative sample of 9th-grade students from public and private schools in
Sao Paulo, Brazil (Peres et al., 2018).

The sampling strategy included stratification by school type (state public schools,
municipal public schools and private schools in Sao Paulo) and clustering by school class.
The school participation was voluntary, and data collection was carried out only in

schools whose principals agreed to participate in the research by Informed Consent Term.
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To estimate the classes to be drawn in each stratum, information was used on the number
of adolescents enrolled per class and school in the 9th-grade, recorded in School Census
2015.

Participants were also invited to sign a consent form (after parents’ consent) and
to complete a paper—pencil questionnaire based on questionnaires used in the longitudinal
study Zurich Project on the Social Development of Children (Z-PROSO) and Montevideo
Project for the Social Development of Children and Adolescents (M-PROSO), later
translated to Portuguese. The questionnaire included demographics and familiar
questions, related to relationships with friends and school environment, and aspects of
adolescents’ food consumption and physical activity.

Data collection was carried out from August to November 2017. Of the 2,816 9th-
grade students present on the survey day, 2,680 answered the questionnaire. However, 57
did not report their sex and were excluded from the analysis. We also excluded
adolescents missing information on age (n=44), healthy (n=157) and unhealthy eating
markers (n=177), as well as types of bullying victimization (n=57) and perpetration
(n=25). The final sample size included in this study comprised 2,163 participants. More
details of the sampling process are available in the SP-PROSO report (Peres et al., 2018).

Healthy and unhealthy dietary patterns assessment — independent variables

First, food consumption was obtained by the weekly frequency of beans,
raw/cooked vegetables, fruit/fruit salad, fried food/French fries, sausages,
biscuits/cookies, package snacks/potato chips, candies and sugary beverages
consumption. We grouped the frequencies in a dichotomous variable (< 5 times/week or
> 5 times/week), hereinafter referred to as regular consumption (Azeredo et al., 2014;
Jaime et al., 2015). The SP-PROSO questions about the frequency of food consumption
in the previous seven days are similar to the questions from the previously validated
PeNSE questionnaire (Brazilian National School-Based Health Survey), and the indicator
for regular consumption of healthy and unhealthy food provides satisfactory accuracy and
validity compared to three 24-hour recalls (Tavares et al., 2014). Then dietary patterns
were obtained by exploratory factor analysis. In factor analysis, only shared variance
between variables appears in the solution, and the shared variance is partitioned from its
unique variance and error variance (Costello & Osborne, 2005). The Kaiser-Meyer-Olkin
(KMO) criteria was used to assess sampling adequacy. KMO takes values between 0 and

1, with small values generally meaning that variables have too little in common to justify
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a factor analysis. A value of KMO=0.84 was obtained, meaning good adequacy
(Hutcheson & Sofroniou, 1999). The exploratory factor analysis was performed on the

total sample.
Assessment of bullying roles and bullying perpetration - dependent variables

Bullying role was assessed through questions about victimization and
perpetration. In August 2017, the adolescents self-reported the frequency of bullying
victimization in the previous 12 months through five questions regarding specific types
of victimization, following the general question: “Since August 2016, how often have you
1) been ignored or excluded on purpose, 2) been made fun of or called names, 3) been
punched, kicked, bitten or had your hair pulled, 4) had some of your belongings taken,
broken or hidden on purpose, and 5) been sexually harassed?”. Possible answers were 0=
never; 1= once or twice; 3= from 3 to 10 times; 4= once a month; 5= once a week; 6=
every day. We classified as victim-only those who reported having suffered at least one
of the five types of bullying at least once a month in the last year. The same five questions
were asked for bullies following the general question: “Since August 2016, how often
have you (type of bullying; i.e. ignored or excluded on purpose) other adolescent?”. We
classified as bully-only those who reported having perpetrated at least one type of
bullying, at least once a month in the last year. Adolescents who reported being a victim
and having perpetrated at least one type of bullying, at least once a month in the last year,
were classified as bully-victims. Those who reported not being victims neither
perpetrators of any type of bullying were the reference category (noninvolved). Each type
of bullying perpetration (any type, social exclusion, psychological/verbal aggression,
physical aggression, property destruction and sexual harassment) was also considered as
a dependent variable.

Despite the lack of association between dietary patterns and the odds of being
victim-only (Table 3), also found in other studies (Jackson, 2017; Jackson & Vaughn,
2018), we assessed the association with the individual types of victimizations and how
expected, we found no significant association (data not shown). In addition, the literature
suggests this association in the opposite direction (bullying victimization associated with
greater consumption of unhealthy eating) (Jackson, Leal, Posick, Vaughn, & Olivan,

2018; Smith et al., 2021).
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Covariates

We assessed sex (male, female), age (in years), color/race (white, non-white, non-
response), maternal educational level (incomplete middle school, complete middle
school, complete high school, complete higher education, non-response), physical fitness
(<420 min/week, > 420 min/week), screen-based sedentary activities (<3h/day, >3h/day,
non-response) and Body Mass Index (BMI) (normal weight, underweight, overweight,

non-response).
Statistical analyses

The analyses were performed taking into consideration the sample design and
weights to represent the population of school adolescents from Sao Paulo.

First, a descriptive analysis of the sample (total and according to sex) was
performed to obtain the percentages and its respective confidence intervals (95%CI) of
the variables of interest.

We calculate relative risk (RR) and 95% confidence intervals (CI) for the
association between each dietary pattern and bullying role using multinomial regression
models. Crude and adjusted odds ratios (OR) were obtained in the association analysis of
each variable (healthy/unhealthy dietary pattern) with types of bullying perpetration by
simple and multiple logistic regression.

Interaction analysis was performed to evaluate whether the associations of interest
differed according to sex. The interaction term was statistically significant only for the
association between healthy dietary pattern and sexual harassment. Therefore, such
association was presented stratified by sex. P-values<0.05 were considered significant.
All statistical analyses were performed using Stata SE version 13.0 software (StataCorp,

2013).

Ethical aspects

SP-PROSO was approved by the Ethics and Research Committee of the
University of Sao Paulo School of Medicine (research project 1.719.856), National
Commission for Research Ethics (research project 2.014.816), and the 1964 Helsinki
Declaration and its later amendments. No identification of the student or school was
required in questionnaires (schools and students had an identification number in the

questionnaire).
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Results

Adolescents showed a similar distribution regarding sex (52.6% male) and had an
average age of 14.8y. Regular consumption (> 5 times/week) of beans was more frequent
in boys (63.8%), whereas girls regularly consumed more raw/cooked vegetables (44.2%),
biscuits/cookies (44.2%), candies (45.7%) and sugary beverages (48.7%). The regular
consumption of fruit/fruit salad (38.3%), fried food/French fries (20.1%), sausages
(21.6%), and package snacks/potato chips (22.5%) were similar between sexes (Table 1).

We found that 23.1% of girls and 14.5% of boys were only victims, whereas 6.6%
of boys and 3.1% of girls were only bullies. Almost 12% of boys and 7.3% okf girls were
bully-victims. Regarding bullying perpetration, 18.4% of boys and 10.7% of girls
perpetrated any type of bullying. Psychological/verbal bullying was the most frequent
type of bullying perpetrated by boys (12.4%) and girls (6.8%) (Table 1).

For the whole sample, two dietary patterns were retained, explaining 53.05% of
the variance. The first pattern was labelled ‘unhealthy dietary pattern’ and included fried
food/French fries, sausages, biscuits/cookies, package snacks/potato chips, candies and
sugary beverages. The second pattern was labelled ‘healthy dietary pattern’ and included
beans, raw/cooked vegetables and fruit/fruit salad (Table 2).

In the adjusted multinomial regression models, adolescents who engaged in a
healthy dietary pattern were less likely to be only bullies (RR 0.67 95%CI 0.49-0.92).
Adolescents who had an unhealthy dietary pattern were more likely to be bully-victims
(RR 1.29 95%CI 1.12—1.48) (Table 3).

In the adjusted logistic regression models, the unhealthy dietary pattern was
associated with any type of bullying perpetration (OR 1.24 95%CI 1.12—1.38), mainly
with sexual harassment (OR 1.71 95%CI 1.13-2.60) and physical aggression (OR 1.52
95%CI 1.18-1.95) (Table 4). The stratified analyses found that boys who had an unhealthy
dietary pattern were more likely to sexually harass another adolescent (OR 2.10 95%CI
1.20-3.66) (Table 5).

Discussion

Our results show that having a healthy dietary pattern was inversely associated
with bullying perpetration, whereas unhealthy dietary pattern was positively associated
with bully-victim role. Moreover, adolescents who engaged in an unhealthy dietary

pattern showed a higher probability of perpetrating all bullying types, especially sexual
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harassment and physical aggression. Stratified analyses showed that boys who had an
unhealthy dietary pattern were more likely to sexually harass another adolescent.

The literature suggests a bidirectional relationship between bullying behaviors and
food consumption (Smith et al., 2021; Solnick & Hemenway, 2012), recently pointing
out that unhealthy eating is associated with bullying perpetration in children and
adolescents (Holubcikova, Kolarcik, Geckova, Reijneveld, & van Dijk, 2015; Jackson,
2017), which is in line with our findings. A recent study (Bruckauf & Walsh, 2018) found
an association between sweets, chocolates and non-diet soft drinks consumption with
involvement in physical fighting and bullying perpetration. Another one (Zahedi et al.,
2014) found that adolescents with daily consumption of sweetened beverages, fast foods
and salty snacks were more likely to be bullies. However, these studies considered each
type of food as different exposures, separately associated with bullying perpetration. Our
study assessed food consumption more broadly through dietary patterns, grouping or
reducing several foods into a single pattern (only one exposure) associated with bullying
behaviors. This approach has moved towards knowledge of that association since
combinations of many foods characterize people’s usual diet.

We found that adolescents who engaged in a healthy dietary pattern were less
likely to be bullies. Adolescents identified as bullies have been found to be aggressive,
hostile, a little anxious or insecure (Byrne, 1994; Craig, 1998; Olweus, 1995), impulsive
and lacking in self-control (Bjorkqvist, Ekman, & Lagerspetz, 1982), with positive
attitudes towards aggression and negative attitudes towards peers (Lagerspetz,
Bjorkqvist, Berts, & King, 1982). Studies have suggested that healthy eating can improve
adolescents’ mental health and reduce some of these characteristics and feelings
(Kulkarni, Swinburn, & Utter, 2015), which could trigger bullying perpetration (e.g.
verbal and physical aggression) (Craig, 1998).

In addition, adolescents who had an unhealthy dietary pattern were more likely to
be bully-victims. The literature shows associations between low diet quality (OR 1.79
95%CI 1.57-2.03; Jackson, 2017) and high junk food consumption (OR 1.46 95%CI
1.36-1.56; Jackson & Vaughn, 2018) with being a bully-victim. Some studies have
explored the characteristics of adolescents who both bully and have been victimized.
Bully-victims may have more depressive symptoms and aggressive impulsivity
(O’Brennan, Bradshaw, & Sawyer, 2009), greater likelihood of engaging in substance use
(Kaltiala-Heino, Rimpeld, Rantanen, & Rimpeld, 2000) and worse social adjustment

(Kelly et al., 2015). It seems that an unhealthy diet reinforces the greater presence of these
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characteristics in bully-victims adolescents, increasing their vulnerability (Kulkarni,
Swinburn, & Utter, 2015; Marques, Azeredo, & de Oliveira, 2018; Puloka, Utter, Denny,
& Fleming, 2017).

According to our analysis, adolescents who had an unhealthy dietary pattern were
more likely to perpetrate bullying. Our finding is in line with recent studies showing a
possible association between a diet low in fruits and vegetables and plentiful in
sweets/soft drinks with bullying behaviors (Holubcikova, Kolarcik, Geckova, Reijneveld,
& van Dijk, 2015; Jackson, Vaughn, & Salas-Wright, 2017; Trapp et al., 2016; Zahedi et
al., 2014). Such association may be explained through two potential mechanisms. First,
unhealthy eating (e.g. Western dietary pattern) could be associated with greater
involvement in externalizing behaviors such as delinquent and/or aggressive behavior and
conduct problems linked to bullying perpetration (Oddy et al., 2009). A study found that
a high-palmitic acid diet (similar to the Western diet fat composition) was associated with
anger and hostility (Kien et al., 2013), probably due to a central inflammatory process
(Cintra et al., 2012) induced by increased secretion of TNF-& by peripheral blood
monocytes (Coll et al., 2008; Suarez, Lewis, & Kuhn, 2002), which could heighten anger
and bullying perpetration. Second, daily consumption of components of soft drinks (e.g.
aspartame) may lead to aggressive behavior through high fluctuations in the blood
glucose levels (Tandel, 2011), which could be related to behavior deviations and violence
(Benton, 2007). Moreover, the association between unhealthy eating and adolescents’
involvement in bullying perpetration may be mediated by frequent nervousness and
irritability (Holubcikova, Kolarcik, Geckova, Reijneveld, & van Dijk, 2015), and low
self-control (Jackson, 2017; Moon & Alarid, 2015; Wills, Isasi, Mendoza, & Ainette,
2007).

Five types of bullying perpetration were considered for our analysis, obtaining
different magnitudes of the association between unhealthy dietary pattern and each type
of perpetration, with a stronger association for physical aggression (OR 1.52 95%CI 1.18-
1.95). Physical aggression and verbal bullying are considered overt aggression, and it is
possible that adolescents who perpetrate such type of violence have lower levels of fear
reactivity and effortful control, compared to perpetrators of covert aggressive acts
(Terranova, Morris, & Boxer, 2008). There is a lack of studies that evaluate several types
of bullying separately, which prevents us from comparing our results and better

understanding the associations.
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We also found that boys who had an unhealthy dietary pattern showed higher
probability of sexually harass another adolescent. Gender is a significant risk factor for
perpetrating sexual harassment, as boys are more likely than girls to engage in sexually
harassing behaviors (Clear et al., 2014; DeSouza & Ribeiro, 2005; Fineran, Bennett &
Sacco, 2001) and to admit they had sexually harassed other students (Clear et al., 2014;
Hill & Kearl, 2011). Moreover, sexual harassment is overt aggression, and recent studies
show that boys are more likely to perpetrate and experience such type of violence,
whereas girls are more involved in covert forms of bullying, such as psychological
violence and social exclusion (Bradshaw, Waasdorp, & Johnson, 2015; United Nations

Children’s Fund, 2014).

Limitations and strengths

Despite the contribution of the present study, some limitations should be
considered. The cross-sectional design of the study does not allow us to establish
temporality between the variables of interest. Thus, future research is required to explore
the possible causal links between healthy and unhealthy dietary patterns and the outcomes
(types of bullying perpetration), as well as the potential mediators of such associations.

Our study used self-reported information, which may have provided some
misreporting (differential information bias) in questions about bullying involvement
(Cornell, Lovegrove, & Baly, 2014) and, consequently, underestimated prevalence.
Despite this, the scores from 10-item self-report measure of bullying perpetration in
adolescents (Z-PROSO) were validated and provided a reasonable general measure of
perpetration that can be used across early to late adolescence and in both sexes (Murray
et al., 2019). Moreover, the survey instrument covered bullying perpetration by the cut-
off of at least once a month in the previous 12 months, taking into account the repetitive
feature of this violence (Olweus, 1993), which resulted in significant associations with
dietary patterns. Other studies have also used similar questions for the same exposures
(Barros et al., 2017; Tavares, Castro, Levy, Cardoso, & Claro, 2014) and outcomes
(Murray, Zych, Ribeaud, & Eisner, 2020), suggesting we had adequate ascertainment of
such variables and allowing comparison with our results.

Only students present in class at the time the questionnaire was applied were
included in the sample, which may affect the generalization of our results and generate
some selection bias. In addition, the survey SP-PROSO does not account for adolescents

not enrolled in regular education and perpetrators of bullying are more likely to miss
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classes and drop out of school (Gubbels, van der Put, & Assink, 2019); thus, some of
them may not have been included in the analysis. Nevertheless, the study analyzed a
significant sample of adolescents. It is also possible that there are differences regarding
adolescents of age groups distinct from those reported in this study.

Despite its limitations, our study has strengths. To the best of our knowledge, this
is the first study in Brazil to evaluate the association between food consumption and
perpetration of bullying. The use of dietary patterns allowed a broad assessment of food
consumption, considering possible antagonistic and synergistic relationships between
nutrients (Collins, Watson, & Burrows, 2010; Hu, 2002), since people commonly do not
eat isolated foods or nutrients, but combinations of several of these. Bullying was assessed
through five types of perpetration, allowing the obtainment of different magnitudes of the
association of dietary patterns with each type of perpetration.

In addition, the instrument used in Z-PROSO and M-PROSO was translated into
Portuguese following recommendations for culturally sensitive translations (Behr &
Shishido, 2016; Eisner & Ribeaud, 2007). Then the complete instrument was pre-tested
in five schools to better assess the phrasing, understanding of the questions and the logical

structure of the survey (Peres et al., 2018).
Conclusion

Adolescents with a healthy dietary pattern were less likely to be bullies, while
those who had an unhealthy dietary pattern were more likely to be bully-victims.
Moreover, unhealthy dietary pattern was associated with all types of bullying
perpetration. In boys, unhealthy dietary pattern was strongly associated with peer sexual
harassment. Our study underscores that improving dietary patterns may be an important
key point in attenuating several bullying behaviors among adolescents, and indirectly
reducing its negative health consequences such as psychosomatic symptoms, depression
and anxiety, and behavioral problems (Kieselbach & Butchart, 2015; Pepler, Jiang, Craig,
& Connolly, 2008; Smokowski & Kopasz, 2005). Studies suggest that promoting
nutrition for young people in schools can significantly benefit their food choices, making
healthier eating with greater consumption of fruits and vegetables, fiber, water and
healthy snacks, and lower intake of unhealthy foods (Wang & Stewart, 2012). This
school-level approach can be most effective if done in partnership with health services,
the family and the community (Stewart, Sun, Patterson, Lemerle, & Hardie, 2004). In

addition, schools could also adopt policies to identify bullying behaviors, mainly peer
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371  sexual harassment, thus reducing intolerance and protecting adolescents through the

372 development of healthier school environments (Gaffney, Ttofi, & Farrington, 2018).
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Table 1

Characteristics of the students’ sample (SP-PROSO).
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Variables

Female 47.4%
% (95% CI)

Male 52.6%
% (95% CI)

Total
% (95% CI)

Age (mean)

Race/color
White
Non-white
Non-response

Maternal educational level
Incomplete middle school
Complete middle school
Complete high school
Complete higher education
Non-response

Physical fitness
< 420 min/week
> 420 min/week

Screen-based sedentary activities
< 3h/day
> 3h/day
Non-response

Body Mass Index (BMI)
Normal weight
Underweight
Overweight
Non-response

Food consumption”
Beans
Raw/cooked vegetables
Fruit/fruit salad
Fried food/French fries
Sausages
Biscuits/cookies
Package snacks/Potato chips
Candies
Sugary beverages

Bullying role
Noninvolved
Victim-only
Bully-only
Bully-victim

Bullying perpetration
Any type
Social exclusion
Psychological/verbal

Physical aggression

14.73 (14.69-14.77)

45.4 (41.9-48.9)
53.5 (50.0-59.2)
1.1 (0.5-2.4)

11.8 (9.7-14.1)
11.1 (9.3-13.2)
25.7 (22.5-29.2)
27.0 (23.4-30.8)
24.4 (21.6-27.5)

92.7 (90.6-94.4)
7.2 (5.6-9.4)

33.8 (30.5-37.3)
65.5 (62.1-68.7)
0.6 (0.2-1.6)

67.5 (64.5-70.4)
1.0 (0.5-1.9)
31.0 (28.0-34.1)
0.4 (0.2-1.1)

55.7 (51.8-59.5)
44.2 (40.7-47.6)
39.5 (35.9-43.3)
20.2 (17.6-23.2)
21.6 (18.8-24.8)
44.2 (40.9-47.5)
24.1 (21.1-27.4)
45.7 (42.3-49.0)
48.7 (45.2-52.2)

66.4 (62.6-70.0)
23.1 (20.4-26.1)
3.1(2.0-4.7)
7.3 (5.4-9.7)

10.7 (8.6-13.3)
3.4 (2.4-4.7)
6.8 (5.3-8.8)
2.2(1.2-3.9)

14.93 (14.88-14.98)

43.1 (40.2-46.0)
56.4 (53.6-59.2)
0.5 (0.2-1.1)

12.4 (10.3-14.8)

10.3 (8.7-12.3)
27.4 (24.4-30.7)
22.8 (20.0-25.9)
27.0 (24.3-29.9)

88.0 (85.0-90.5)
12.0 (9.5-15.0)

32.6 (29.3-36.1)
66.0 (62.4-69.5)
1.3 (0.7-2.6)

68.0 (64.5-71.4)
3.4(23-5.1)
27.5 (24.2-31.0)
1.0 (0.5-2.0)

63.8 (60.0-67.4)
40.5 (37.4-43.6)
37.1 (33.6-40.8)
20.0 (17.0-23.5)
21.5 (18.4-25.0)
37.1 (33.8-40.5)
21.0 (18.1-24.3)
30.7 (27.6-34.0)
44.1 (40.5-47.7)

67.1 (63.8-70.3)
14.5 (12.2-17.3)
6.6 (5.1-8.5)
11.7 (9.6-14.2)

18.4 (16.2-21.0)
5.1 (4.0-6.5)
12.4 (10.6-14.5)
4.1 (2.9-5.6)

14.81 (14.77-14.85)

45.6 (42.9-48.4)
53.5 (50.7-56.2)
0.9 (0.5-1.6)

11.3 (9.9-12.9)
10.4 (9.0-11.9)
27.3 (24.4-30.5)
26.4 (23.4 (29.8)
24.5 (22.2-27.0)

93.5 (92.0-94.7)
6.5 (5.3-8.0)

33.2(30.7-35.8)
65.8 (63.2-68.2)
1.0 (0.6-1.7)

67.8 (65.3-70.2)
2.2(1.5-3.3)
29.2 (26.7-31.8)
0.7 (0.4-1.3)

59.8 (57.1-62.4)
423 (39.8-44.7)
38.3 (35.8-40.9)
20.1 (18.2-22.3)
21.6 (19.2-24.1)
40.6 (38.5-42.7)
22.5 (20.4-24.9)
38.0 (35.7-40.3)
46.3 (43.7-49.0)

66.8 (64.3-69.2)
18.7 (17.0-20.7)
4.9 (3.9-6.0)
9.5 (8.1-11.2)

14.7 (13.1-16.6)
43(35-5.2)
9.7 (8.5-11.2)
3.2(2.4-42)
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Property destruction 2.8(1.8-4.2) 7.6 (6.0-9.6) 5.3(4.2-6.6)
Sexual harassment 1.3 (0.7-2.4) 2.0(1.2-3.3) 1.6 (1.1-2.5)

“regular consumption: > 5 times/week.
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Table 2
Factor structure of food consumption among 9th-grade students from Sao Paulo,
Brazil.

Unhealthy dietary pattern Healthy dietary pattern

Variables Factor 1 Factor 2
Beans 0.1682 0.5124
Raw/cooked vegetables 0.0583 0.8328
Fruit/fruit salad 0.2092 0.7556
Fried food/French fries 0.7460 0.1376
Sausages 0.7129 0.1374
Biscuits/cookies 0.7205 0.1648
Package snacks/Potato chips 0.7845 0.1413
Candies 0.6946 0.0993
Sugary beverages 0.6238 0.0786
Eigenvalue 3.52 1.25

Explained variance (%) 34.96 18.09

Cumulative explained variance (%) 34.96 53.05

Projeto Sado Paulo para o desenvolvimento social de criangas e adolescentes, SP-PROSO
Bold data reflect that the variable has loaded in the pattern.
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Table 3

Multinomial regression (RR) of the association between dietary pattern and
bullying role.

Bullying role “adjusted for
Victim-only Bully-only Bully-victim
Dietary pattern RR (95%CI)* RR (95%CI)* RR (95%CI)*
Healthy™ 1.02 (0.89-1.17) 0.67 (0.49-0.92) 1.04 (0.87-1.25)
Unhealthy ™" 1.01 (0.88-1.17) 1.17 (0.97-1.42) 1.29 (1.12-1.48)

sociodemographic variables (sex, age, race/color and maternal educational level), physical activity, screen-based
sedentary activities and BMI.

**Reference: not having a healthy dietary pattern.

“*Reference: not having an unhealthy dietary pattern.

Bold data reflect significant risk relatives.
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Table 4
Logistic regression (OR) of the association between dietary pattern and bullying perpetration.
Bullying perpetration
Any type Social exclusion veI:'i));clh;glzgics:il{m Physical aggression Property destruction Sexual harassment
Dietary pattern OR (95%CD)" OR (95%CI)" OR (95%CID)* OR (95%CID)* OR (95%CI)" OR (95%CD)*
Healthy™ 0.90 (0.77-1.06) 1.10 (0.80-1.51) 0.90 (0.74-1.10) 0.83 (0.63-1.08) 1.04 (0.86-1.25) 0.97 (0.69-1.36)
Unhealthy™"* 1.24 (1.12-1.38) 1.39 (1.05-1.85) 1.24 (1.05-1.46) 1.52 (1.18-1.95) 1.38 (1.11-1.71) 1.71 (1.13-2.60)

“adjusted for sociodemographic variables (sex, age, race/color and maternal educational level), physical activity, screen-based sedentary activities and BML
“Reference: not having a healthy dietary pattern.

“*Reference: not having an unhealthy dietary pattern.

Bold data reflect significant odds ratios.

The association between dietary patterns and sexual harassment was also presented stratified by sex (interaction term statistically significant).
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Table 5
Logistic regression (OR) of the association between dietary pattern and sexual
harassment.

Bullying perpetration
Sexual harassment
Male Female
Dietary pattern OR (95%CI)" OR (95%CI)"
Healthy™ 0.84 (0.50-1.43) 1.28 (0.76-2.17)
Unhealthy ™™ 2.10 (1.20-3.66) 1.22 (0.60-2.48)

*adjusted for sociodemographic variables (age, race/color and maternal educational level), physical activity, screen-
based sedentary activities and BMI.

“Reference: not having a healthy dietary pattern.

“*Reference: not having an unhealthy dietary pattern.

Bold data reflect significant odds ratios.
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5 ARTIGO 2: Association between ultra-processed dietary pattern and bullying: the role
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Abstract

Background: Ultra-processed foods has been associated with several negative outcomes, but it is not
clear whether they are related to bullying perpetration. Moreover, no previous study has investigated
the potential role of deviant behaviors as a mediator of this association. Our objective was to evaluate
the association between ultra-processed dietary pattern and bullying, and the mediating effect of
deviant behaviors in this association, among school adolescents. Methods: We used data from a
representative sample of 9th grade Brazilian adolescents (N=2,212) from the Sao Paulo Project for
the social development of children and adolescents (SP-PROSO). Exploratory factor analysis was
used to obtain the dietary patterns, through questions of frequency of consumption in the last week
of several food. The ultra-processed dietary pattern was considered as exposure. The outcomes were
the types of bullying (any type, social exclusion, psychological/verbal aggression, physical
aggression, property destruction, and sexual harassment). Deviant behaviors (mediator) were
assessed through a score. Mediation analyses were carried out using logistic regression based on the
KHB method. Results: After adjusting for covariates, the mediating effect of deviant behaviors was
found in the association between ultra-processed dietary pattern and all the types of bullying
perpetration, with a high mediation percentage for psychological/verbal aggression (40.1%). A small
mediating effect of deviant behaviors in the association of ultra-processed dietary pattern with
physical aggression (18.3%) and property destruction (18.2%) was observed, but this effect explained
only a small portion of the total effect of such association (significant direct effect). Conclusions:
The ultra-processed dietary pattern is associated with bullying, and the association is mediated
through deviant behaviors. Policies and actions for improving the adolescent’s diet and managing the
adoption of deviant and bullying behaviors by this public are required.

Keywords: Ultra-processed food; Dietary patterns; Bullying; Deviant behavior; Mediation,
Adolescents
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Introduction

Bullying has become a major public health problem around the world [1,2] and is recognized
as a subset of violent behavior that can be defined through three specific characteristics: intentionality,
some repetitiveness, and power imbalance [3]. In Brazil, findings from PeNSE 2019 (Brazilian
National School-Based Health Survey) indicated that 12% of adolescents aged 13 to 17 years reported
having practiced bullying against their peers, with a higher percentage among boys (14.6%) than
among girls (9.5%) [4].

In recent years, only a few studies have investigated the association between food
consumption and violent behaviors [5,6], especially bullying perpetration [7-9]. Our latest research
[10] found that adolescents who had an unhealthy dietary pattern were more likely to perpetrate overt
(e.g. physical aggression) and covert (e.g. social exclusion) forms of bullying. The lack of
investigation of this association is striking, considering the significant body of literature that joins
nutritional elements to mental health [11,12], and ties problem behavior in childhood to specific
aspects of brain development [13].

For optimal brain function, it is necessary to consume a sufficient amount of vitamins,
minerals, and other nutrients such as folate, zinc, iron, magnesium, and polyunsaturated fatty acids
[12], which are predominantly found in natura or minimally processed foods [14]. In Brazil,
especially among adolescents [15], the consumption of these foods has been gradually replaced by
the consumption of ultra-processed foods, defined according to the NOVA food classification system
[16] as industry products, mostly or completely made from ingredients and containing little or no
whole foods in its formulation. The physiological element of diet on bullying, in addition to social
and environmental elements, proposes that an unhealthy diet may influence adolescent’s behaviors
by affecting the brain's structural development, brain neurotransmitters, and brain functions [17,18],
which would contribute to engagement in bullying perpetration.

Among adolescents, there is a strong interrelationship between interpersonal violence,
bullying behaviors and delinquency [19,20], which are offensive acts of violation of major rules,
social norms and even the current judicial order [21]. Research shows that these deviant acts - e.g.
bragging, lying, truancy, stealing, running away, and fighting - may be the result of an unhealthy
eating [22,23] through the proposed physiological pathway [17,18] and are committed at an earlier
age among future perpetrators [24]. This mechanism warrants the importance of investigate deviant
behaviors as a possible mediator of the association between food consumption and bullying in
adolescence.

Although the consumption of ultra-processed foods is increasing in the Brazilian diet [25] and
the association between unhealthy eating and bullying perpetration has been reported in the literature
[7-10], no study to date has evaluated bullying associated with the consumption of these foods
through the dietary pattern [26], understanding that it can represent a wide combination of ultra-
processed foods that are usually part of the adolescent’s eating habits. Furthermore, as deviant
behavior is a characteristic of those who bully especially the overt form [27], its mediating effect on
the association between the consumption of ultra-processed foods and bullying needs to be clarified.
In that regard, this study intends to elucidate the role of deviant behaviors on this association and
assess different forms of bullying, possibly finding different mediation percentages of deviant
behaviors for each type of perpetration, associated with the dietary pattern.

Therefore, the present study aims to evaluate the association between the consumption of
ultra-processed foods and bullying perpetration, and to explore the mediating effect of deviant
behaviors on this association, among school adolescents.
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Methods

Data collection and sampling

We used data from the Sao Paulo Project for the social development of children and
adolescents — SP-PROSO (Projeto Sdo Paulo para o desenvolvimento social de criancas e
adolescentes), a cross-sectional study conducted from August to November 2017 with a
representative sample of 9th grade students from public and private schools in Sao Paulo, Brazil [28].

The sampling strategy used stratification by school type (state public schools, municipal
public schools and private schools in Sao Paulo) and clustering by school class, considered as the
primary sampling unit. Of the 156 schools selected, 128 were randomly selected to start data
collection. The remaining schools were drawn as reserves, if it was necessary to complete the sample.
After refusals (26 private schools and 8 public schools) and school non-response (3 private schools),
119 were included in the final sample. Eligible adolescents were those who were present in the
classroom on the day of data collection, whose parents did not disallow them from participating, and
who did not present any serious difficulty that might avoid understanding questions or prevent to
answer them anonymously.

Participants were invited to sign an Informed Consent Term and to answer a paper-pencil
structured questionnaire, with questions about sociodemographic and familiar characteristics, school
environment, violence, and students’ food consumption and physical activity. The questionnaire was
based on models previously used in the longitudinal study Zurich Project on the Social Development
of Children (Z-PROSO) and Montevideo Project for the Social Development of Children and
Adolescents (Proyecto Montevideo para el desarrollo social de niiios y adolescentes, M-PROSO),
later translated to Portuguese.

Of the 2,816 ninth-grade students present on the survey day, 2,680 answered the
questionnaire. The final sample size included in this study comprised 2,212 participants (Figure 1).
More details of the sampling process are available in the SP-PROSO report [28].

Ultra-processed dietary pattern - exposure

The student’s food consumption was evaluated by the weekly consumption of healthy (beans,
raw/cooked vegetables, and fruit/fruit salad) and ultra-processed foods (sausages, biscuits/cookies,
package snacks/potato chips, candies, and sugary beverages). The frequencies were grouped in a
dichotomous variable (<5 times/week or >5 times/week), hereinafter referred to as regular
consumption [29]. Subsequently, exploratory factor analysis was performed on the total sample to
obtain the dietary patterns. This statistical method aggregates specific food items based upon the
degree to which they are correlated with one another in the data set. Orthogonal (varimax) rotation
was applied for greater interpretability. The number of selected factors was chosen through the scree
plot preview. Food items with a loading factor greater than 0.30 were considered in identifying the
two dietary patterns [30]. Only one of them — “ultra-processed dietary pattern” - was considered as
the study's exposure. The sampling adequacy was assessed through the Kaiser-Meyer-Olkin (KMO)
criteria, which takes values between 0 and 1, with small values generally meaning that variables have
too little in common to justify a factor analysis. A value of KMO = (.81 was obtained, meaning good
adequacy [31].

Types of bullying perpetration - outcomes

In August 2017, the adolescents self-reported the frequency of bullying perpetration in the
previous 12 months through five questions regarding specific types of perpetration, following the
general question: “Since August 2016, how often have you (1) ignored or excluded on purpose, (2)
made fun of or called names, (3) punched, kicked, bitten, or pulled the hair of, (4) taken, broken, or
hidden on purpose some of the belongings of, and (5) sexually harassed other adolescent?”. Possible
answers were l=never; 2=once or twice; 3=from 3 to 10 times; 4=once a month; 5=once a week;
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6=cvery day. We classified as bullying perpetration when students reported having practiced this
violence at least once a month in the last year [32]. Each type of bullying perpetration (any type,
social exclusion, psychological/verbal aggression, physical aggression, property destruction, and
sexual harassment) was considered as an outcome of the present study.

Deviant behaviors — mediator

We have some arguments that scientifically support us to consider deviant behaviors as a
possible mediator of the association between ultra-processed dietary pattern and bullying
perpetration. In addition to the physiological pathway explored in the literature [18,23,24], we
examined whether ultra-processed dietary pattern was associated with bullying after controlling for
deviant acts. After the adjustment, the ultra-processed dietary pattern remained significantly
associated only with physical aggression and sexual harassment (p<0.05), which means that the
association between exposure and the other types of bullying perpetration (social exclusion,
psychological/verbal aggression, and property destruction) may occur via deviant behaviors.

We also have performed interaction analysis to test whether deviant behaviors would modify
associations between the ultra-processed dietary pattern and our outcomes. As the interaction term
was statistically significant only for the association between ultra-processed dietary pattern and
sexual harassment (p<0.05), there is not enough evidence of effect modification by deviant behaviors,
which leads us to test it as a mediator of our associations of interest.

Deviant behaviors were measured by the adolescent’s engagement or not in 19 different types
of delinquent acts in the previous 12 months to the survey, adapted from Nivette et al [33]. Acts
included skipping class on purpose, cheating on school test, running away from home, stealing at
home, stealing at school, shoplifting something worth more than 150 reais, shoplifting something
worth less than 150 reais, vehicle theft, driving without a license, illegally downloading files from
the internet, burglary and stealing from a car, drug dealing, using the train, bus or subway without
having paid the ticket, graffitiing, vandalism, carrying a weapon, threatening and extortion, robbery,
and assault. We opted for a variety score because it is generally considered a more valid indicator of
an individual's involvement in deviant behavior (intensity of deviance) compared to frequency
measures of the total number of deviant acts [34].

Covariates

We assessed sex (male, female), age (in years), skin color/race (white, non-white,
nonresponse), maternal educational level (incomplete middle school, complete middle school,
complete high school, complete higher education, non-response), physical fitness (<420
minutes/week, >420 minutes/week), screen-based sedentary activities (<3 hours/day, >3 hours/day,
non-response), students’ perception of community violence (low, medium, high), and school
administrative status (private, public, non-response). These covariates may be considered as
confounding variables, which are associated with both the outcome variable (bullying perpetration)
and the exposure variable (ultra-processed dietary pattern), and should be appropriately controlled in
the statistical analyses [35].

Data analyses

The analyses were performed taking into consideration the sample design and weights to
represent the population of school adolescents from Sao Paulo. Figure 2 presents a directed acyclic
graph (DAG) for the association between the ultra-processed dietary pattern and bullying
perpetration, which was constructed using the DAGitty graphical interface [36]. All covariates were
also included in the DAG, which graphically represents the probable causal structure between the
study variables, in addition to identifying those that must be controlled to avoid analytical errors that
can lead to false effect estimates [37]. First, a descriptive analysis of the total sample was performed
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to obtain the percentages and their respective confidence intervals (95%CI) of the variables of
interest. Mean and standard deviation for deviant behaviors (mediation variable) were also obtained.
Then, to assess the role of deviant behaviors (see Figure 2) in the association between ultra-processed
dietary pattern and bullying perpetration, mediational analyses were performed using logistic
regression based on the KHB method proposed by Karlson, Holm, and Breen [37]. It decomposes the
total effect (the effect of ultra-processed dietary pattern on bullying perpetration without the
mediation variable) into direct effect (the effect of ultra-processed dietary pattern on bullying
perpetration when controlling for the mediation variable) and indirect (mediating) effect (the effect
of ultra-processed dietary pattern on bullying perpetration through the mediation variable).

The KHB method also allows for the calculation of the proportion of mediating effect, which
is considered as the percentage of the main association that can be explained by the mediators. The
mediational analyses were also controlled for all the above-mentioned covariates. Results were
expressed as coefficients with their respective 95% confidence intervals. P-values <.05 were
considered statistically significant, and all statistical analyses were performed using Stata SE version
13.0 software [38].

Results

The study sample characteristics are summarized in Table 1. Adolescents showed a similar
distribution regarding sex (52.6% male) and had an average age of 14.9 years. Regular consumption
(>5 times/week) of sugary beverages (46.1%) and biscuits/cookies (40.9%) were the most frequent
among adolescents. Regarding bullying perpetration, 14.6% of students perpetrated any type of
bullying, with psychological/verbal bullying being the most frequent type (10.1%). The mean and
standard deviation of deviant acts committed by adolescents were also presented.

For the whole sample, two dietary patterns were retained, explaining 53.66% of the variance.
The first pattern consisting of sausages, biscuits/cookies, package snacks/potato chips, candies, and
sugary beverages was labeled “ultra-processed dietary pattern” — the study's exposure. The other
pattern which includes beans, raw/cooked vegetables, and fruit/fruit salad was labeled “healthy
dietary pattern” (Table 2).

The results from the mediation analyses are shown in Table 3. After adjusting for potential
confounders, the mediating effect (indirect effect) of deviant behaviors in the association of ultra-
processed dietary pattern with all types of bullying perpetration was observed, highlighting that
38.2% of the association between ultra-processed dietary pattern and perpetration of any type of
bullying was mediated by deviant behaviors. A similar mediation percentage (40.1%) was found for
psychological/verbal aggression. The mediation percentages for the perpetration of social exclusion
and sexual harassment were 20.8% and 12.4%, respectively. Our findings also indicated that deviant
behaviors had positive effect on perpetration of physical aggression and property destruction, but this
effect explained only a small portion of the effect of ultra-processed dietary pattern on these types of
bullying (18.3% and 18.2%, respectively); in contrast, the direct effect of ultra-processed dietary
pattern on perpetration of physical aggression (81.7%) and property destruction (81.8%) was major.

Discussion

This study found a mediating effect of deviant behaviors in the association of the ultra-
processed dietary pattern with all types of bullying, with a high mediation percentage for
psychological/verbal aggression (40.1%). Moreover, significant direct effects were found when
analyzing the mediation of deviant behaviors in the association with physical aggression and property
destruction.

There are two possible mechanisms to explain the association between the ultra-processed
dietary pattern and bullying perpetration. The first shows that unhealthy diets, such as the Western
dietary pattern, could be associated with greater involvement in delinquent and/or aggressive
behaviors (e.g., lying, stealing, arguing, sudden mood swings, and temper tantrums), related to the
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perpetration of bullying [23]. The Western diet is predominantly composed of foods rich in fructose,
food dyes and preservatives [39] and that lack essential nutrients such as vitamins, Omega3 and
minerals, denominated as ultra-processed foods [14]. Fried foods (chicken and fish 'nuggets’),
commercially-baked goods (cakes, cookies, crackers), and packaged snacks (popcorn, potato chips,
candy) [40] may lead to alterations in brain functions and communication between neurotransmitters
like serotonin and dopamine [41]. Consequently, these alterations may be associated with an increase
in deviant behavior, aggression and violence perpetrated by adolescents [22,41,42]. Furthermore, a
previous study found that a high-palmitic acid diet (similar to the Western diet fat composition)
induced a central inflammatory process in the body [43] by increasing the secretion of TNF-é [44,45],
which lead to more anger and hostility [46] and, consequently, to the perpetration of bullying.

In the second mechanism proposed, daily consumption of soft drink components (e.g.,
aspartame) may trigger frequent nervousness and irritability [47] due to high fluctuations in blood
glucose levels [48] caused by the functional deficit in serotonergic neurons in the central nervous
system [49], which can lead to deviant behavior and perpetration of bullying [22]. Some soft drinks
(e.g. Coke) contain caffeine, which can be associated with conduct disorders and violent behavior
among adolescents, due to several physiological actions in the central and peripheral nervous system
[50].

According to our results, the deviant behaviors had a small positive mediating effect on the
perpetration of physical aggression (18.3%) and property destruction (18.2%), which means that the
association of the ultra-processed dietary pattern with these types of bullying (significant direct effect)
may have occurred through mediators other than the deviant behaviors, which could not be tested in
this study. To date, only one recent research [51] has evaluated the association between poor nutrition
(e.g., high junk food intake) and bullying perpetration among deviant and non-deviant youths. The
findings showed that bullying perpetration of non-deviant youth was more tightly influenced by high
junk food intake than the bullying perpetration of deviant youth, due to their higher biological
sensitivity to the effects of an unhealthy diet. According to the social push hypothesis [52], aggressive
youths devoid of environmental risk - not involved in deviant behavior and without deviant peer
affiliations - are often prone to be influenced by biosocial risk factors (such as nutritional inadequacies
arising from unhealthy eating) that can “push” them towards aggressive acts, in relation to youths
who are within a context of greater risk for deviant behavior. The idea is that the greater the intake of
junk food, the less space available for the nutrients and chemicals needed to nourish the brain, which
may lead to more violence [53]. The literature also indicates that adolescents who perpetrate overt
forms of bullying (e.g. physical aggression and property destruction) have lower levels of fear
reactivity and effortful control and commit more direct aggressive acts that generally break social
norms [26], compared to perpetrators of covert violence [54].

Understanding how food consumption could be associated with bullying perpetration (e.g. via
deviant behaviors) is essential for the adoption of approaches that can prevent or mitigate the violent
behaviors among adolescents, since unhealthy eating represents a modifiable risk factor that can be
improved through nutrition promotion initiatives [51,55] which incorporate healthy dietary
components (e.g. vegetable and fruit consumption) into the adolescents’ diet [56]. Some studies
suggest incorporating these dietary components during the earliest stages of the life course [57,58],
as they may help to reduce early-onset deviant behaviors and, in turn, decrease the perpetration of
bullying. However, nutritional interventions during later stages of the life course can also generate
beneficial effects [18,59], especially in schools, which can encourage the adoption of healthy
behaviors (e.g. healthy diets, physical activity, rather than substance use, and delinquency) that
improve adolescents’ quality of life [60]. In Brazil, specifically in public schools, the National School
Feeding Program (Programa Nacional de Alimentagdo Escolar - PNAE) encourages and ensures the
right to adequate and healthy food for children and adolescents [61].

In schools, the literature indicates that teachers may influence the way students interact with
each other [62], guiding and shaping their behavior through classroom pedagogical strategies [63-65]
such as the circle time (or “group thinking time”). In this activity, students sit in a circle and teacher
encourages them to explore issues relevant to the class (e.g. respecting the rights of others, bullying)
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[60]. Thus, the adolescents acquire school connectedness [66] and internalize the moral norms of a
safer and equal school environment, manifesting less aggressive and delinquent behaviors [67,68].
The partnership between teachers, school adolescents, and family is very important for young people
to understand moral norms about deviant behavior and bullying and what is right and wrong in peer
relationships [69,70].

Study strengths and limitations

There is a lack of international and national studies that evaluate the mediation of deviant
behaviors in the association between food consumption and perpetration of bullying. To the best of
our knowledge, this is the first study that assessed the association between an ultra-processed dietary
pattern and different types of bullying, valuing its intentionality and repetitive feature [71], and also
the mediating role of deviant behaviors on this association. This analysis allowed the obtainment of
different mediation percentages depending on the type of perpetration reported by a significant
sample of adolescents (overall response rate: 94.8%).

The SP-PROSO questions about food consumption in the past 7 days are similar to questions
from the previously validated PeNSE questionnaire (Brazilian National School-Based Health Survey)
in Brazil, allowing a broad assessment of food consumption even considering a small number of
healthy and ultra-processed foods in the dietary patterns. A better evaluation of adolescent’s eating
habits was possible, through a combination of different food items and nutrients [27,72]. Moreover,
following recommendations for culturally sensitive translations [73,74], the instrument was translated
into Portuguese and pre-tested in five schools to better assess the phrasing and understanding of the
questions by the students [28].

Despite the strengths, some limitations in our study warrant consideration. First, the study's
cross-sectional design does not allow us to establish causal inferences between the ultra-processed
dietary pattern and types of bullying perpetration. Future longitudinal studies should explore the
possible causal links between these variables. Second, considering that SP-PROSO is a school-based
survey, only adolescents attending school and present in class on data collection moments were
included, which means that our results may not apply to perpetrators of bullying who miss classes or
are not enrolled in regular education [75]. There was a notable sample loss, but a representative
number of Brazilian 9th grade students was still assessed.

Our data were self-reported, which could result in some degree of misreporting (non-
differential information bias) in questions about bullying engagement [76] and consequently
underestimate the prevalence of this violence. Nonetheless, scores on the 10-item self-report measure
of adolescent bullying (Z-PROSO) were validated and provided a reasonable general measure of
perpetration that can be used for adolescents of all age groups [77]. Other studies have used similar
questions for the same exposure [78,79] and outcomes [80], suggesting that we have properly
identified them and enabling comparisons with our results.

Conclusion

The association between ultra-processed dietary pattern and bullying may occur via deviant
behaviors (mediating effect), with different mediation percentages for each type of bullying
perpetration. For physical aggression and property destruction, such association can also happen
through pathways other than the mediator tested in this study. These findings are important for the
planning and implementation of actions to prevent and manage delinquent behaviors and the practice
of school violence, as well as actions to encourage healthy eating among adolescents.
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Abbreviations: CI: Confidence intervals; DAG: directed acyclic graph; FAPESP: Fundagdo de
Amparo a Pesquisa do Estado de Sao Paulo; KHB: Karlson, Holm, and Breen; KMO: Kaiser-Meyer-
Olkin; M-PROSO: Montevideo Project for the Social Development of Children and Adolescents;
PeNSE: Brazilian National School-Based Health Survey; PNAE: Programa Nacional de Alimentagdo
Escolar; SP-PROSO: Sao Paulo Project for the social development of children and adolescents; TNF-
&: Tumor Necrosis Factor - Alpha; Z-PROSO: Zurich Project on the Social Development of Children.
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2,816
9th grade students

2,680
answered the
SP-PROS0 questionnaire

Missing information
Sex (n=70)
Age (n=060)
Healthy foods (n=158)
Ultra-processed foods (n=153)
Bullying perpetration (n=25)

Total sample
2,212 students

Figure 1. Flowchart of the total study sample (9" grade students), SP-PROSO.
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Figure 2. Directed acyclic graph (DAG) for the association between ultra-processed dietary pattern and bullying perpetration.
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Table 1. Description of the sample (9 grade students), SP-PROSO. (n=2,680)

Variables

Total

Sex
Male
Female
Age (mean)
Race/color
White
Non-white
Non-response
Maternal educational level
Incomplete middle school
Complete middle school
Complete high school
Complete higher education
Non-response
Physical fitness
<420 min/week
> 420 min/week
Screen-based sedentary activities
< 3h/day
> 3h/day
Non-response
Students’ perception of community violence
Low
Medium
High
School administrative status
Private
Public
Non-response
Food consumption®
Sausages
Biscuits/cookies
Package snacks/Potato chips
Candies
Sugary beverages
Bullying perpetration
Any type
Social exclusion
Psychological/verbal
Physical aggression
Property destruction
Sexual harassment

Deviant behaviors (mean)

52.6 (50.9-54.3)
47.4 (45.7-49.1)
14.88 (0.69)

43.8 (41.3-46.4)
55.2 (52.7-57.8)
0.9 (0.5-1.5)

12.4 (10.9-14.0)

10.6 (9.4-12.0)
26.3 (23.6-29.3)
24.8 (21.9-27.8)
25.8 (23.7-28.1)

89.7 (87.5-91.5)
10.3 (8.4-12.5)

34.5 (32.2-37.0)
62.3 (59.8-64.8)
3.1(2.2-4.3)

36.8 (34.1-39.6)
33.1 (30.8-35.4)
30.1 (27.5-32.8)

30.2 (28.4-32.2)
66.0 (61.0-70.6)
3.7 (1.1-12.1)

21.8 (19.6-24.2)
40.9 (38.9-43.0)
233 (21.3-25.4)
37.8 (35.5-40.0)
46.1 (43.6-48.7)

14.6 (12.8-16.6)
4.4 (3.6-5.4)
10.1 (8.9-11.4)
3.2(2.4-4.2)
5.6 (4.5-7.0)
1.8 (1.3-2.6)
2.44 (2.13)

Data presented as % (95% CI) or mean (standard deviation).

regular consumption: > 5 times/week.



Table 2. Factor structure of food consumption among 9" grade students, SP-PROSO. (n=2,212)

Ultra-processed dietary pattern Healthy dietary pattern

Variables Factor 1 Factor 2
Beans 0.1855 0.4999
Raw/cooked vegetables 0.0481 0.8366
Fruit/fruit salad 0.2032 0.7579
Sausages 0.6616 0.1685
Biscuits/cookies 0.7594 0.1539
Package snacks/Potato chips 0.7779 0.1524
Candies 0.7336 0.0807
Sugary beverages 0.6690 0.0600
Eigenvalue 3.05 1.23
Explained variance (%) 33.54 20.12
Cumulative explained variance (%) 33.54 53.66

Projeto Sao Paulo para o desenvolvimento social de criangas e adolescentes, SP-PROSO
Bold data reflect that the variable has loaded in the pattern.
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Table 3. Logistic regression analyses of the association between ultra-processed dietary pattern and bullying perpetration (outcome) with deviant behaviors as mediator (KHB method), SP-PROSO. (n=2,209)

Bullying perpetration
Any type Social exclusion Psychological/verbal Physical aggression Property destruction Sexual harassment
Mediators Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI)
Total 0.18 (0.04-0.32) 0.27 (0.01-0.52) 0.14 (-0.02-0.31) 0.48 (0.21-0.75) 0.29 (0.06-0.52) 0.50 (0.03-0.99)
Direct 0.11 (-0.03-0.25) 0.21 (-0.04-0.47) 0.08 (-0.08-0.25) 0.39 (0.12-0.66) 0.24 (0.01-0.46) 0.44 (-0.03-0.92)
Indirect 0.07 (0.04-0.10) 0.06 (0.02-0.09) 0.06 (0.03-0.09) 0.09 (0.04-0.13) 0.05 (0.02-0.08) 0.06 (0.02-0.10)
Mediation percentage 38.2% 20.8% . 40.1% 18.3% 18.2% 12.4% .

Notes: All models were adjusted for sex, age, race/color, maternal educational level, physical fitness, screen-based sedentary activities, students’ perception of community violence, and school administrative status.

CI = confidence interval. In bold, significant associations (p<0.05).
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