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RESUMO

Introducdo: A neofobia alimentar (NA) é a relutancia em comer novos alimentos. O pico
ocorre na infancia, por volta dos dois aos seis anos de idade, e tende a diminuir, se
estabilizando na vida adulta. A influéncia parental nos habitos alimentares, a preferéncia
inata que as criancas apresentam pelos sabores doces e salgados, a pressdo dos pais para
que a crianga coma, a falta de afetividade, o incentivo e encorajamento dos cuidadores no
momento das refeigdes, a ansiedade na infancia, a falta de exposic¢do a novos alimentos,
a preferéncia por alimentos de alta densidade energética, a falta de autonomia da crianca
na hora de comer e as rea¢@es negativas a novos estimulos séo fatores que influenciam e
podem gerar a NA. Criangcas com NA demonstram ter a alimentacdo menos variada. Ha
diversos estudos no mundo sobre a NA, mas pouquissimos instrumentos apropriados e
validados para cada tipo de publico que se quer avaliar. O instrumento Brazilian
Children’s Food Neophobia Questionnaire (BCFNeo) foi desenvolvido para avaliar a NA
de criancas brasileiras entre quatro e 11 anos, e € o0 Unico instrumento no Brasil validado
para esse publico. Os cuidadores respondem de acordo com a percepcéo da alimentagdo
de suas criancas. O BCFNeo conta com 25 itens ao todo, dividido em 3 dominios, sendo
neofobia em geral (FNgen) com 9 itens, neofobia para frutas (FNfru) com 8 itens e
neofobia para hortalicas (FNveg) com 8 itens. Cada pergunta apresenta cinco opgdes de
respostas, em escala Likert. No Brasil, ndo ha dados nacionais sobre o cenério da NA em
criancas, se essas criancas apresentam NA para frutas e hortalicas, assim como é
observado em outros paises. Objetivo: Classificar a neofobia alimentar em criancas
Brasileiras no contexto da neurodiversidade. Metodologia: Trata-se de um estudo
metodol6gico de validacéo de instrumento, subdividido nas seguintes etapas: () Realizar
a validacdo externa do instrumento The Brazilian Children's Food Neophobia
Questionnaire; (I1) Definicdo da pontuacdo do instrumento e construcdo de score para
classificar a neofobia alimentar; (111) Avaliacdo e caracterizacdo da prevaléncia nacional
de neofobia alimentar entre criancas Brasileiras; e (IVV) Comparacdo a neofobia alimentar
de criancas Brasileiras neurodiversas, neurotipicas e neuroatipicas. A amostra do presente
estudo incluiu cuidadores de criancgas brasileiras de quatro a 11 anos, que concordaram
em participar da pesquisa e conheciam o comportamento alimentar da crianca. O método
de amostragem ndo probabilistica de conveniéncia foi usado por recrutamento snowball.

O instrumento foi exportado para um formulario no Google Forms®, acrescido de
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perguntas sociodemograficas para caracterizacdo da amostra e amplamente divulgado de
forma online. A pontuacéo do instrumento foi invertida, de forma que um comportamento
mais neofdbico correspondesse a pontuacdo mais alta, e que a neofobia mais baixa (ou a
auséncia de neofobia) fosse a pontuagcdo mais baixa. Foram criadas 3 categorias de
neofobia, sendo 1) baixa, II) média/moderada e 1) alta. A amostra por conveniéncia foi
delineada para ser representativa por sexo, regido e idade das criangas. A consisténcia
interna e os dominios do instrumento foram verificados por meio do coeficiente alfa de
Cronbach. Os escores de neofobia foram descritos como média e desvio padrdo para
variaveis quantitativas e como frequéncias e percentuais para variaveis categoricas. Esses
escores foram comparados entre as regides do Brasil usando uma analise de variancia
unidirecional seguida pelo teste post hoc de Tukey. A comparacéo dos escores de neofobia
de acordo com sexo e idade foi realizada por meio do teste t de Student. O teste Qui-
quadrado de Pearson foi utilizado para comparar os niveis de neofobia entre regides, sexo
e idade. O teste t de Student foi utilizado para verificar a média para cada idade, se havia
diferenca estatisticamente significante entre os escores de neofobia geral e os demais
dominios de acordo com o sexo. Todos os testes consideraram hipoteses bicaudais e nivel
de significancia de 5%. Resultados: Participaram do estudo de validagdo do instrumento
cuidadores de 1.112 criangas, uma amostra representativa de criancas de 4 a 11 anos no
Brasil, com abrangéncia de todas as regides do pais. A escala Likert do instrumento foi
pontuada de zero a quatro em todas as perguntas. O instrumento completo apresenta a
possibilidade de pontuacdo de 0 a 100, os dominios FNgen de 0 a 36, FNfru 0 a 32, e
FNveg de 0 a 32. O instrumento completo com todos os 25 itens apresentou excelente
consisténcia interna, a > 0,9. O mesmo padrdo também foi observado em seus trés
dominios separadamente. A prevaléncia de alta NA foi observada em 33,4% das criangas
brasileiras. N&o houve diferenca significativa entre as regides Brasileiras ou entre as
faixas etarias. Criancas brasileiras com transtorno do espectro autista (TEA) (n=593) e
com sindrome de Down (n=231) tém prevaléncia de alta NA de 73,9% e 41,1%
respectivamente. As criancas do Distrito Federal (n=595) obtiveram uma prevaléncia de
alta NA de 42.9%. Considerando a neurodiversidade, a prevaléncia nacional de alta NA
em criangas brasileiras (n=2,387) € de 44.2%, sendo divididas em grupos de criangas
neurotipicas com restri¢des alimentares (n=126), neurotipicas sem restri¢cbes alimentares
(n=1361), neurodivergentes com restri¢es alimentares (n=133), e neurodivergentes sem
restricbes alimentares (n=767), sendo os valores da alta NA 29,4%, 33,4%, 62,4%, e
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62,8% respectivamente. Conclusdo: O estudo forneceu dados inéditos sobre a
prevaléncia e caracteristicas da NA em criancas brasileiras. Este foi o primeiro estudo a
realizar a validacéo externa do BCFNeo, os resultados indicaram que o instrumento pode
ser amplamente utilizado no Brasil, em quaisquer criangas entre quatro e 11 anos. A NA
ndo diminui com o avancar da idade. H& uma prevaléncia de alta NA em criangas
neurodiversas, neurotipicas e neuroatipicas. Criancas brasileiras com autismo foram as

gue apresentaram maior prevaléncia de alta NA.

Palavras-chave: neofobia alimentar; prevaléncia; crianca; percepcao do cuidador.



ABSTRACT

Introduction: Food neophobia (FN) is the reluctance to eat new foods. It peaks in
childhood, around two to six years of age, and tends to decrease, stabilizing in adulthood.
Parental influence on eating habits, children’s innate preference for sweet and salty
flavors, parental pressure for the child to eat, lack of affection, encouragement and
encouragement from caregivers at mealtimes, childhood anxiety, lack of exposure to new
foods, preference for high-energy-density foods, the child’s lack of autonomy when
eating, and negative reactions to new stimuli are factors that influence and can generate
food neophobia. Children with FN demonstrate a less varied diet. There are several
studies on FN worldwide, but very few appropriate and validated instruments for each
type of audience that is intended to be evaluated. The Brazilian Children’s Food
Neophobia Questionnaire (BCFNeo) was developed to assess FN in Brazilian children
between four and 11 years of age. It is the only instrument in Brazil validated for this
audience. Caregivers respond according to their perception of their children's diet. The
BCFNeo has 25 items in total, divided into 3 domains: general neophobia (FNgen) with
9 items, fruit neophobia (FNfru) with 8 items, and vegetable neophobia (FNveg) with 8
items. Each question has five answer options, on a Likert scale. In Brazil, there is no
national data on the scenario of FN in children, whether these children present FN for
fruits and vegetables, as is observed in other countries. Aim: To classify food neophobia
in Brazilian children in the context of neurodiversity. Methodology: This is a
methodological study of instrument validation, subdivided into the following steps: (1)
Perform external validation of the instrument The Brazilian Children's Food Neophobia
Questionnaire; (1) Definition of the instrument score and construction of a score to
classify food neophobia; (I11) Evaluation and characterization of the national prevalence
of food neophobia among Brazilian children; and (1) Comparison of food neophobia
among neurodiverse, neurotypical, and neuroatypical Brazilian children. The sample of
this study included caregivers of Brazilian children aged four to 11 years, who agreed to
participate in the research and were familiar with the child's eating behavior. Snowball
recruitment used the non-probabilistic convenience sampling method. The instrument
was exported to a Google Forms® form, with sociodemographic questions added to

characterize the sample, and widely disseminated online. The instrument's score was
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inverted so that more neophobic behavior corresponded to a higher score, and lower
neophobia (or absence of neophobia) was the lowest score. Three categories of neophobia
were created: 1) low, II) medium/moderate, and Il1) high. The convenience sample was
designed to be representative of the children's gender, region, and age. The internal
consistency and domains of the instrument were verified using Cronbach's alpha
coefficient. Neophobia scores were described as mean and standard deviation for
quantitative variables and as frequencies and percentages for categorical variables. These
scores were compared between regions of Brazil using one-way analysis of variance
followed by Tukey's post hoc test. Comparison of neophobia scores according to sex and
age was performed using Student's t-test. Pearson's chi-square test was used to compare
neophobia levels between regions, sex, and age. Student's t-test was used to verify the
mean for each age, and whether there was a statistically significant difference between
the overall neophobia scores and the other domains according to sex. All tests considered
two-tailed hypotheses and a significance level of 5%. Results: Caregivers of 1,112
children participated in the validation study of the instrument, a representative sample of
children aged 4 to 11 years in Brazil, covering all regions of the country. The Likert scale
of the instrument was scored from zero to four in all questions. The complete instrument
can score from 0 to 100, the FNgen domains from 0 to 36, FNfru from 0 to 32, and FNveg
from 0 to 32. The complete instrument with all 25 items showed excellent internal
consistency, o > 0.9. The same pattern was also observed in its three domains separately.
The prevalence of high FN was observed in 33.4% of Brazilian children. There was no
significant difference between Brazilian regions or between age groups. Brazilian
children with autism spectrum disorder (ASD) (n = 593) and with Down syndrome
(n=231) have a prevalence of high FN of 73.9% and 41.1% respectively. Children from
the Federal District (n=595) had a prevalence of high FN of 42.9%. Considering
neurodiversity, the national prevalence of high FN in Brazilian children (n=2,387) is
44.2%, being divided into groups of neurotypical children with dietary restrictions
(n=126), neurotypical without dietary restrictions (n=1361), neurodivergent with dietary
restrictions (n=133), and neurodivergent without dietary restrictions (n=767), with the
values of high FN being 29.4%, 33.4%, 62.4%, and 62.8% respectively. Conclusion: The
study provided unprecedented data on the prevalence and characteristics of food
neophobia in Brazilian children. This was the first study to validate the BCFNeo

externally; the results indicated that the instrument can be widely used in Brazil, in any
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child between four and 11 years old. Food neophobia does not decrease with advancing
age. There is a prevalence of high FN in neurodiverse, neurotypical and neuroatypical
children. Brazilian children with autism were those who presented the highest prevalence
of high FN.

Keywords: Food neophobia; prevalence; child; caregiver perception.
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ESTRUTURA DA TESE

Esta tese esta estruturada em trés capitulos.

O capitulo um é composto pela introducdo, revisdo bibliografica, objetivos,
materiais e métodos.

O capitulo dois expde os resultados decorrentes deste estudo. Esta pesquisa resultou
na publicagdo dos seguintes artigos: “Food Neophobia among Brazilian Children:
Prevalence and Questionnaire Score Development” publicado na revista Sustainability;
“Food Neophobia in Children with Autistic Spectrum Disorder (ASD): A Nationwide
Study in Brazil” publicado na revista children; e “Food Neophobia in Children: A Case
Study in Federal District/Brazil ” publicado na revista nutrients.e os produtos que estdo
em fase de publicacdo. Serdo submetidos para publicacdo os manuscritos “Food
neophobia among children with Down Syndrome” € “Food neophobia in dietary
restrictions and neurodivergence”.

O capitulo trés é composto pelas consideracgdes finais do estudo.

Ao final constam os anexos, apéndices e referéncias bibliogréaficas.



CAPITULO 1.

1. INTRODUCAO

A alimentacdo adequada e saudavel é de suma importancia para o individuo e, por
isso, ha um empenho mundial em promové-la (ONU, 2015a). Os padrdes de alimentacao
que vém sendo adotados podem ser prejudiciais de varias maneiras (Duncan et al., 2012).
Uma alimentag&o inadequada com excesso de agucares e soédio, com quantidades minimas
de alimentos e nutrientes necessarios para o funcionamento do organismo e suas
atividades vitais, € responsavel por mais mortes do que quaisquer outros riscos globais
(Afshin et al., 2019).

Uma alimentacdo adequada € mais que a ingestéo de nutrientes. As caracteristicas
do modo de comer, as dimensdes culturais e sociais das praticas alimentares e a
combinacéo dos alimentos para resultar em uma preparacao culinaria, devem ser levados
em consideracdo. Portanto, o que é consumido e como é consumido também deve ser
avaliado (Brasil, 2014).

A relutédncia em comer novos alimentos, ou seja, aqueles que ndo sao familiares,
pode ser definida como neofobia alimentar (NA) (Galloway; Lee; Birch, 2003; Pliner;
Hobden, 1992). O pico ocorre na infancia, por volta dos dois aos seis anos de idade
(Dovey et al., 2008; Hazley et al., 2022; Lafraire et al., 2016; @verby; Blomkvist;
Hillesund, 2020; Perry et al., 2015) e tende a diminuir com a idade, se estabilizando na
vida adulta (Dovey et al., 2008; Hazley et al., 2022; Lafraire et al., 2016; Zou et al.,
2019).

Criangas com neofobia alimentar tendem a ter uma alimentagcdo menos variada
(Rabadan; Bernabéu, 2021; Torres; Gomes; Mattos, 2021), podem consumir menos frutas
e hortalicas (Guzek et al., 2018), pescados (Helland et al., 2017), ovos (Koziot-
Kozakowska; Piorecka; Schlegel-Zawadzka, 2018), frango e queijos (Cooke; Carnell,;
Wardle, 2006), e gostam de comer mais doces e salgadinhos (Helland et al., 2017).

Para criancas que ndo tem um desenvolvimento neurotipico, podem ocorrer
problemas alimentares, sendo um deles a neofobia alimentar (Williams; Seiverling,
2018). Ha uma preocupacdo com as criancas que tém dificuldade e atrasos em seu
desenvolvimento, no que se refere a alimentacdo. Essas criangas podem ndo comer o que

a familia come, ou mesmo precisar de adaptacbes como mudanca de textura e
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apresentagéo dos alimentos, por exemplo (Collins et al., 2016). Criangas que ndo provam
alimentos novos separadamente tém uma menor propensao a comer novos alimentos
(Williams; Seiverling, 2018). Além disso, pode ocorrer uma saciedade sensorial
especifica, que é quando a crianga com o tempo deixa de comer o que ela j& comia, e vai
diminuindo ainda mais sua variedade alimentar, tornando cada vez mais dificil ampliar
as opcdes de alimentos, e mais dificil introduzir novos alimentos (Williams; Seiverling,
2018).

H& diversos estudos no mundo sobre a neofobia alimentar, mas poucos
instrumentos apropriados e validados para cada tipo de publico que se quer avaliar, como
indica um artigo de revisdo com o objetivo de fornecer uma visdo geral e discutir os
pontos fortes e fracos desses instrumentos. (Damsbo-Svendsen; Frgst; Olsen, 2017a). A
primeira escala de neofobia alimentar desenvolvida no Canadéa (Pliner; Hobden, 1992) é
frequentemente adaptada e utilizada, mas pode ndo trazer resultados confidveis em todos
0s publicos, principalmente devido a diferencas culturais entre paises (Damsbo-
Svendsen; Fragst; Olsen, 2017a), por isso a importancia de um instrumento adequado
(Damsbo-Svendsen; Frast; Olsen, 2017b; De Almeida et al., 2020).

No Brasil, ha dois instrumentos para avaliar a neofobia alimentar em brasileiros,
um avalia adultos (Previato; Behrens, 2015), e 0 outro criangas, por meio do que seus
cuidadores observam, The Brazilian Children’s Food Neophobia Questionnaire
(BCFNeo) (De Almeida et al., 2020). De Almeida colaborou em recente reviséo
integrativa com abordagem sistematica com o objetivo de identificar os instrumentos para
mensurar a NA em criancas e analisar suas diferencas. O BCFNeo segue como Unico
instrumento para criancas Brasileiras (Firme et al., 2023). Entretanto, o instrumento ndo
passou por validacdo externa, nem apresenta um score para classificar a neofobia em
niveis. N&o ha dados nacionais acerca da prevaléncia de neofobia alimentar em criangas
Brasileiras, se essas criancas apresentam neofobia para frutas e hortalicas, assim como é

observado em outros paises (De Almeida et al., 2020).



2. REVISAO DE LITERATURA

2.1 CENARIO EPIDEMIOLOGICO DA ALIMENTACAO

Em 2015, a Organizacdo das NacGes Unidas (ONU) lancou os 17 Objetivos de
Desenvolvimento Sustentavel (ODS), em que, dentre eles, ligado a alimentacdo estdo o
ODS 2 “Erradicar a fome, alcancar a seguranga alimentar, melhorar a nutri¢ao e promover
a agricultura sustentavel” (ONU, 2015a) e o ODS 3 “Garantir o acesso a saude de
qualidade e promover o bem-estar para todos, em todas as idades” (ONU, 2015b). Varios
paises tém se empenhado para cumprir esses objetivos (ONU, 2015a).

Entretanto, uma alimentacdo adequada e saudavel parece estar longe de ser
alcangada, pois a humanidade esta indo na contramé&o. Atualmente, 3,1 bilhGes de pessoas
em todo o mundo ndo possuem acesso a uma alimentacdo propicia, ndo apresentando
garantia do Direito Humano a Alimentacdo Adequada (DHAA) (FAO et al., 2022). A ma
nutricdo, entendida em suas formas como obesidade, desnutri¢do e riscos dietéticos, é a
principal causa global de problemas de saide (Swinburn et al., 2019). Coexistindo
simultaneamente a obesidade e a desnutricdo, ocorrem as mudancas climaticas, que,
juntas, representam uma sindemia global (Swinburn et al., 2019).

Sedentarismo, habitos alimentares, status socioeconémico, duracdo e intensidade
do sono, ambientes obesogénicos e estratégias de marketing para alimentos com alta
densidade energética sdo fatores associados com a obesidade infantil. Como efeitos desta
obesidade, existem as doencas cardiovasculares, diabetes tipo 2, problemas psicossociais
e estigmatizacdo, malignidades e problemas ortopédicos (Weihrauch-Bliher; Wiegand,
2018).

No Brasil, 0 Estudo Nacional de Alimentacao e Nutricdo Infantil (ENANI) avaliou
a prevaléncia de indicadores antropomeétricos de criancas menores de 5 anos de idade, e
suas maes bioldgicas. Foi observada nas criangas uma prevaléncia de peso elevado para
idade em 5,0%, e baixo peso para idade em 2,9%. Em relacdo a baixa altura para idade a
prevaléncia foi de 7,0%. Segundo o indice de massa corporal (IMC) por idade, a
prevaléncia de magreza foi observada em 3%, o risco de sobrepeso em 18,3%, sobrepeso
em 7% e a obesidade em 3% (UNIVERSIDADE FEDERAL DO RIO DE JANEIRO,
2022).



4

A pesquisa de orcamentos familiares (POF) 2008-2009, no que tange a
antropometria e estado nutricional de criangas no Brasil (IBGE, 2010), mostrou que entre
aquelas de 5 a 9 anos hd uma prevaléncia de déficit de altura de 6,8%, sendo um pouco
maior em meninos do que em meninas, e com o avancar da idade essa prevaléncia vai
diminuindo. O déficit de peso foi observado em 4,1% das criancas, € 0 excesso de peso
foi apontado em cerca de um terco de meninos e meninas, ou seja, mais de oito vezes a
frequéncia do déficit de peso (IBGE - INSTITUTO BRASILEIRO DE GEOGRAFIA E
ESTATISTICA, 2010).

A POF evidencia que a prevaléncia do déficit de altura, em criangas, foi maior na
regido Norte do Brasil (12,2% em meninos e 10,3% em meninas), e menor na regido Sul
(4,7% em meninos e 4,0% em meninas), como mostra a tabela 2. A prevaléncia de deficit
de peso em criancas da mesma faixa etaria foi baixa em todas as regides, de
aproximadamente 4% como a média nacional, sendo menor em meninos do Sul (2,5%),
e em meninas no Norte e Sudeste (3,5% em ambas as regides). Ja a prevaléncia de excesso
de peso em meninos foi de 34,8% na média nacional, de 26,6% no Norte (menor
prevaléncia) e 39,7% no Sudeste (maior prevaléncia), e nas meninas a média no Brasil
foi de 32%, a menor prevaléncia foi no Norte com 24,7% e maior no Sudeste também,
com 37,9%. Em relacdo a obesidade, para os meninos, as mesmas regides foram as com
menor e maior prevaléncia sendo 11,4% no Norte e 20,6% no Sudeste, para meninas as
regibes com menor e maior prevaléncia de obesidade foram Norte com 9,4% e Sul com
16,2% (IBGE - INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA- IBGE,
2010).

A anélise do consumo alimentar pessoal no Brasil descrito na POF 2017-2018,
mostra que a dieta tradicional brasileira, baseada no arroz com feijdo, ainda permanece
presente na populagdo, porém é combinada com alimentos de teor reduzido em nutrientes
e com alto teor cal6rico, como mostra a figura 1, e vem perdendo espago para preparagdes
como sanduiches e pizzas. H4 uma reducdo no consumo de feijao, leite e derivados, carne
bovina, refrescos e refrigerantes, assim como frutas e hortalicas, sendo que essas
continuam muito abaixo do recomendado (IBGE - INSTITUTO BRASILEIRO DE
GEOGRAFIA E ESTATISTICA - IBGE, 2020).
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Fonte: IBGE, Diretoria de Pesquisas, Coordenagdo de Trabalho e Rendimento, Pesquisa de Orgamentos Familiares 2008-2008/2017-2018.

Figura 1. Frequéncia de consumo alimentar de itens selecionados na alimentacdo de
adolescentes, adultos e idosos — Brasil — 2008-2009/ 2017-2018. Fonte: IBGE, 2020.

As mudancas de padrdo de consumo demonstradas nas POFs Brasileiras afetam a
oferta de alimentos saudaveis no ambiente familiar, impactando diretamente no consumo
das criangas. Se 0 ambiente alimentar expde as criancas a menos alimentos como frutas,

hortalicas, cereais e leguminosas, ao crescerem, apresentardo padrdes que podem ser
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ainda piores do que os demonstrados na POF 2017/2018 (Instituto Brasileiro de Geografia
e Estatistica - IBGE, 2020). O planejamento, implementacéo e gestdo de politicas publicas
devem buscar a transformacao desse cenario (Reis; Vasconcelos; De Barros, 2011)

Por vezes, o combate a obesidade infantil foca na manutencdo de um peso
adequado, utilizando o Indice de Massa Corporal (IMC) por idade como parametro. Tal
classificagdo pode passar aos pais uma mensagem erronea sobre o crescimento das
criancas, que podem comecar a privar e restringir alimentos. As criangas devem ser
estimuladas a comer de maneira saudavel, e assim terem um crescimento apropriado,
mantendo o IMC dentro do recomendado (Lobstein et al., 2015).

A recente pandemia que impactou a alimentacdo mundial e gerou riscos a salde e
mortes foi a doenca do coronavirus (COVID-19). A COVID-19 exacerbou as
desigualdades e piorou o cenario de inseguranca alimentar (FAO et al., 2022) (FAO,
2022), ao passo que também propiciou 0 aumento de peso e gerou habitos alimentares
inadequados (Stavridou et al., 2021).

Durante a COVID-19, criancas, adolescentes e adultos jovens aumentaram sua
ingestdo alimentar e ganharam peso. Esses resultados foram observados em reviséo de
literatura que teve como objetivo analisar mudangas na obesidade e ganho de peso, desde
0 inicio da pandemia até novembro de 2020. Um total de 15 artigos foram elegiveis; 9
identificaram 17.028.111 criancas, adolescentes e jovens adultos de 5 a 25 anos. 5
pertenciam a estudos com mistura de idades (n = 20.521) e um estudo incluiu pais com
filhos de 5 a 18 anos (n = 584) (Stavridou et al., 2021).

Um estudo de coorte com 432.302 individuos de 2 a 19 anos que estavam em peso
adequado ou acima do peso, classificados de acordo com seu IMC, tiveram na pandemia
um aumento significante nos seus valores. Comparando 0s grupos, as criancas de seis a
onze anos foram as que mais tiveram aumento em seu IMC. Os dados sdo do Ambulatory
Electronic Medical Records da IQVIA, o mesmo utilizado pelo CDC segundo os autores.
O banco inclui dados de aproximadamente 74 milhdes de pessoas de todos os 50 estados
tratadas por aproximadamente 100.000 provedores de assisténcia médica afiliados a
aproximadamente 800 locais ambulatoriais nos Estados Unidos (Lange et al., 2021).

Houve uma piora da qualidade do consumo alimentar (Tribst; Tramontt; Baraldi,
2021) sendo que em diversos paises foi observado um aumento da ingestdo de alimentos

(Stavridou et al., 2021). No Brasil, a pandemia também afetou os habitos alimentares
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(Ferreira Rodrigues et al., 2021), marcado pela reducdo de idas aos mercados e maior
adesdo aos servicos de plataformas de entrega (Ferreira Rodrigues et al., 2021).

Os brasileiros diminuiram o consumo de alimentos saudaveis durante a pandemia. Um
estudo transversal conduzido com 45.161 individuos maiores de 18 anos teve como
objetivo descrever as mudancas no estilo de vida quanto ao consumo de tabaco e alcool,
ingestdo alimentar e atividade fisica, no periodo de restricdo social decorrente da
pandemia de COVID-19. Quanto a frequéncia de consumo, foi possivel observar uma
reducdo no consumo de hortalicas, manutencdo de frutas e leguminosas, € aumento na
ingestdo de bebidas alcoolicas. A prevaléncia de alimentos ndo saudaveis aumentou,
dentre eles podem-se citar comidas congeladas, lanches salgados, chocolates, biscoitos
recheados (Malta et al., 2020).

Criancas brasileiras de dois a nove anos de idade (n= 589) e adolescentes de dez
a dezoito anos (n= 720) participaram de um estudo que avaliou o comportamento e
habitos alimentares durante a pandemia de COVID-19. Familias de renda familiar mais
baixas eram menos propensas a aderir ao isolamento social, talvez por apresentarem
condicBGes de moradia inadequadas agravadas, como dificuldade em ter acesso a agua
potavel, saneamento basico e comida adequada. J& os lares com maior renda familiar
tiveram uma maior adesdo ao isolamento, puderam trabalhar de casa, monitorar e se
dedicar a familia e cuidados com as criancas, tendo habitos alimentares mais saudaveis.
Familias isoladas de classe baixa e nordestinas consumiam menos frutas, sucos, hortalicas
e feijdo, comparadas a seus pares, 0 que indica uma diferenca de questdo socioeconémica,
cultural e de habitos em um pais com dimensdes continentais (Teixeira et al., 2021).

No Brasil, escolas fechadas, assim como clubes e quadras esportivas, podem ter
contribuido para ociosidade e maior tempo de tela como alternativa para gerar distracdo
e entretenimento. A sobrecarga de tarefas domésticas e licdo de casa pode ter influenciado
para que criangas e seus pais escolhessem comer alimentos e lanches praticos (Teixeira
etal., 2021).

Um estudo realizado por Paiva e colaboradores em 2021, com criangas e
adolescentes brasileiros de seis a doze anos, analisou o comportamento deles durante o
distanciamento social ocorrido na pandemia de COVID-19. Os responsaveis observaram
mudangas no comportamento como agitacdo (em 35,7%), agressividade (17,5%),
ansiedade (52,3%), desanimo (22,1%), irritabilidade (41,9%), e medo (23,2%). Tais
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sintomas influenciaram no padrdo de sono, sendo que quem apresentava ansiedade teve
2,12 mais chances de ter alteragbes no sono, do que quem ndo tinha ansiedade. A
ansiedade também influenciou o padréo alimentar, quem apresentava esse sintoma tinha
3,12 mais chances de ter alteracdo de apetite comparado a quem ndo tinha ansiedade
(Paiva et al., 2021).

O cenério de consumo alimentar inadequado, aumento de peso em individuos e a
pandemia podem ter afetado a escolha por novos alimentos e influenciar novas geracoes
guanto ao consumo de alimentos saudaveis. Mais estudos devem ser conduzidos para

explorar essa hipotese.

2.2. DIFICULDADES ALIMENTARES

Algumas situacdes que impedem o comer adequado podem ser identificadas em
criangas, sendo elas as dificuldades alimentares, um termo amplo que sugere algum tipo
de problema na alimentacdo, sem definicdo especifica de qual seja ele e sua gravidade
(Kerzner et al., 2015). Dentre as dificuldades alimentares, pode-se citar: (1) as desordens
alimentares: uma condicdo grave que leva a desordens organicas, nutricionais ou
emocionais, de forma substancial (Kerzner et al., 2015); e (I1I) o comer exigente (Picky
eating): de diversas definicBes, a depender do pais, pode ser identificado como uma
crianga mais exigente para a alimentagdo e com apetite ruim; uma forma leve de
distdrbios sensoriais; pode ser um problema transitorio, ou continuo que se estende de
forma suave (Kerzner et al., 2015).

Para LaFraire e colaboradores (2016), Picky/fussy eating é definido como uma
rejeicdo a uma quantidade substancial de alimentos que s&o familiares, assim como o0s
ndo familiares, e pode envolver a rejeicdo em relacdo a certas texturas de alimentos
(Lafraire et al., 2016). Galloway e colaboradores (2003) definem pickness como uma
falta de vontade de comer varios alimentos familiares (Galloway; Lee; Birch, 2003).

Devido aos diversos termos que sdo usados na literatura, € dificil a comparacéo
entre estudos. A seletividade alimentar (selective eating) é usada para descrever o comer
transitdrio (extreme faddy eating). Os termos usados em inglés também para descrever a
seletividade sdo “picky” ou “choosy eating”. Para Nicholls e colaboradores (2009), o
que de fato define a seletividade sdo duas caracteristicas essenciais: comer uma variedade
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muito limitada de alimentos e uma relutancia extrema em experimentar novos alimentos
(Nicholls; Bryant-Waugh, 2009), sendo que essa relutancia pode ocorrer antes ou depois
de experimentar o novo alimento (Lafraire et al., 2016).

A Sociedade Brasileira de Pediatria (SBP), no Guia de Orientacbes para
Dificuldades Alimentares, classifica as dificuldades em trés grupos, sendo: I) criancas
com apetite limitado, em que hd uma reducdo na quantidade da ingestdo dos alimentos.
Nessa categoria entram desde as criangas que comem adequadamente, mas cujos pais
acham erroneamente que elas comem pouco, até criancas com doenca organica evidente.
S&o quatro os subtipos de dificuldades nessa categoria, sendo a interpretacdo equivocada
dos pais a primeira; uma crianga enérgica e ativa com apetite limitado a segunda; uma
crianca apatica e retraida a terceira; e, por ultimo, a crianga com doenca organica. Outra
dificuldade é: Il) Criancas com ingestdo seletiva, que envolve criancas que estdo se
alimentando adequadamente para seu estagio de desenvolvimento e até mesmo aquelas
com aversdes sensoriais relacionadas a doengas organicas. Nesse grupo estdo as criangas
com seletividade leve a altamente seletiva, assim como as com doencas organicas. E por
altimo: 111) criangas com fobia alimentar, que € quando ha qualquer experiéncia
intensamente aversiva relacionada a alimentacdo, podendo causar medo e recusa
alimentar. Nesse grupo estdo as que passaram por evento traumatico, as que apresentam
alteragdes comportamentais e criangas com doencas organicas (SBP, 2022a).

As criancas com fobia alimentar geralmente passaram por eventos traumaticos,
como uma alimentacdo dolorosa, desconfortavel, por exemplo, ter esofagite de refluxo,
estomatites, Ulceras, esofagite eosinofilica, gastroparesia, dismotilidade do intestino
delgado. Além disso, outros eventos desagradaveis como engasgo, vomitos, disfagia
funcional, fobia de asfixia ou fagofobia. Qualquer condicdo de natureza organica que
pode gerar uma dor significativa durante as refei¢cdes, pode ocasionar a fobia alimentar.
Criancas mais velhas que, sem passar por situacbes como essas, mas que séo forcadas de
forma agressiva a comer, podem vir a ter um comportamento fobico (SBP, 2022a).

A neofobia alimentar (NA) deriva do comportamento alimentar seletivo (Cole et
al., 2017). Enquanto a seletividade deriva principalmente de fatores ambientais ou
experimentais, a NA envolve fatores mais duradouros e disposicionais (Nicholls; Bryant-
Waugh, 2009) e pode ser definida como a relutadncia em experimentar novos alimentos,

ou seja, aqueles que ndo sao familiares (Galloway; Lee; Birch, 2003).
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O Manual Diagnostico e Estatistico de Transtornos Mentais 5.2 edicdo (DSM- 5)
(American Psychiatric Association, 2014) aborda também os transtornos alimentares,
caracterizados por:

[...] perturbacdo persistente na alimentagdo ou no comportamento
relacionado a alimentacao que resulta no consumo ou na absorcao alterada
de alimentos e que compromete significativamente a saude fisica ou o
funcionamento psicossocial. Sdo descritos critérios diagnosticos para pica,
transtorno de ruminacao, transtorno alimentar restritivo/evitativo, anorexia

nervosa, bulimia nervosa e transtorno de compulséo alimentar.

Conhecer todas as dificuldades e transtornos alimentares contribui para que nédo
haja confundimento na hora de confrontar a situacdo. A pica é a ingestdo de substancias
ndo alimentares, por um periodo de pelo menos um més e de forma persistente. O
transtorno de ruminacdo € o habito que dura por pelo menos um més, em que o individuo
sem condicdo gastrintestinal ou outra condicdo médica, regurgita repetidamente um
alimento, remastigando, engolindo ou cuspindo posteriormente (American Psychiatric
Association, 2014).

A anorexia nervosa é a restricdo da ingestdo caldrica em relacdo as necessidades
e que se relaciona ao medo de ganhar peso ou uma perturbagdo na percepc¢do da forma
corporal. A bulimia, por sua vez, é caracterizada por episodios recorrentes de compulsdo
alimentar, podendo ser a ingestdo alimentar num periodo de duas horas de uma por¢éo
definitivamente superior ao que individuos nas mesmas condi¢Bes consumiriam,
acompanhada de sensacdo de falta de controle no ato de comer, bem como
comportamentos compensatorios inapropriados para evitar o ganho de peso, ocorrendo
no minimo uma vez por semana num prazo de trés meses (American Psychiatric
Association, 2014).

O transtorno de compulsédo alimentar é caracterizado por episddios de compulséo
recorrentes, com sofrimento marcante associado, com frequéncia de pelo menos uma vez
por semana num periodo de trés meses. Esses episddios sdo associados a ao menos trés
dos cinco possiveis: 1. Comer mais rapido que o normal; 2. Comer até se sentir cheio de
maneira que cause desconforto; 3. Comer grandes quantidades de alimento mesmo sem

fome; 4. Comer sozinho por vergonha da quantidade que se estd comendo; e 5. Sentir-se
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desgostoso de si mesmo, deprimido ou muito culpado logo em seguida (American
Psychiatric Association, 2014).

No caso de outros transtornos alimentares estdo incluidos o transtorno de
purgacao, o transtorno de compulsdo alimentar de baixa frequéncia e/ou duracgéo limitada,
a anorexia nervosa atipica, a bulimia nervosa de baixa frequéncia e/ou duracdo limitada,
e a sindrome do comer noturno. O transtorno alimentar ndo especificado é quando ha
sintomas caracteristicos de um transtorno alimentar que causam sofrimento clinicamente
significativo, dentre outros, mas que nao sdo suficientes para fechar o diagnostico de outro
transtorno (American Psychiatric Association, 2014).

O Transtorno Alimentar Restritivo/Evitativo (TARE) tem como a principal
caracteristica (critério A) a falta de interesse na alimentacdo ou em alimentos; esquiva
baseada nas caracteristicas sensoriais do alimento e uma preocupacdo com as
consequéncias do ato de comer. Tais caracteristicas de uma perturbacdo alimentar
precisam necessariamente estar vinculadas a um ou mais aspectos, como a perda de peso
significativa; a deficiéncia nutricional significativa. Qutras caracteristicas importantes
para fechar o diagnostico s@o que essa perturbacdo nao é explicada pela indisponibilidade
dos alimentos ou por praticas culturais (critério B); essa perturbagéo alimentar ndo ocorre
exclusivamente durante episodios de anorexia nervosa ou bulimia nervosa, e ndo tém
relacdo com o peso e imagem corporal (critério C); e por altimo, ndo ser atribuivel a
condicdes médicas ou transtornos mentais (critério D). (American Psychiatric
Association, 2014).

O DSM- 5 conclui a parte do diagnostico de TARE citando a NA. A Unica vez
que o termo “neofobia alimentar” aparece em todo o documento ¢:

[...] Em alguns individuos, a evitacdo ou a restricdo alimentar
podem se basear em caracteristicas de qualidade do alimento, como
sensibilidade extrema a aparéncia, cor, odor, textura, temperatura ou
paladar. Esse comportamento foi descrito como “ingestdo restritiva”,
“ingestdo seletiva”, “ingestdo exigente”, “ingestdo perseverante”, “recusa
cronica de alimento” e “neofobia alimentar” e pode se manifestar como
recusa em comer determinadas marcas de alimentos ou intolerancia ao
cheiro do alimento que esta sendo consumido por outros. Individuos com

sensibilidades sensoriais mais pronunciadas associadas ao autismo podem
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exibir comportamentos semelhantes (American Psychiatric Association,
2014).

Apesar de 0 DSM-5 indicar que o TARE é descrito como neofobia alimentar.
(American Psychiatric Association, 2014), as definicdes de cada um sdo diferentes.
Entretanto, um fator é semelhante para ambos. Respostas negativas a um alimento, como
engasgo ou sufocamento, e experiéncias aversivas podem existir tanto no TARE quanto
na NA (American Psychiatric Association, 2014; Torres; Gomes; Mattos, 2021).

O DSM-5 ao citar que o TARE é descrito como NA (American Psychiatric
Association, 2014) muitas pessoas podem acreditar que esses comportamentos sdo 0S
mesmaos, apenas com diferentes nomes. Apesar de ndo haver estudos que sustentem essa
hipbtese, é importante esclarecer as caracteristicas da NA para ndo levar a diagnésticos
erroneos.

Todos esses comportamentos e transtornos podem dificultar ainda mais a ingestéo
de alimentos saudaveis e o crescimento adequado de criangas até a fase adulta. Torna-se
importante que uma equipe multidisciplinar avalie cada caso para melhores
encaminhamentos. A identificagcdo correta e precoce dos comportamentos e transtornos é

uma das pecas-chave para a conducéo das intervencdes.

2.3 NEOFOBIA ALIMENTAR

A influéncia parental nos habitos alimentares, a preferéncia inata que as criancas
apresentam pelos sabores doces e salgados, a pressao dos pais para que a crianga coma, a
falta de afetividade, o incentivo e encorajamento dos cuidadores no momento das
refeicdes, a ansiedade na infancia, a falta de exposi¢do a novos alimentos, a preferéncia
por alimentos de alta densidade energética, a falta de autonomia da crian¢a na hora de
comer e as rea¢des negativas a novos estimulos séo fatores que influenciam e podem gerar
a neofobia alimentar (Torres; Gomes; Mattos, 2021),.

O pico da neofobia alimentar diverge para alguns pesquisadores. S&o encontrados
dados de que ela ocorre no inicio da infancia (Kral, 2018; Moding; Stifter, 2016; Zou et
al., 2019), entre dois e trés anos (Lafraire et al., 2016), e pode durar um pouco mais,

ocorrendo entre 2 e 6 anos (Dovey et al., 2008; Lafraire et al., 2016; Overby; Blomkvist;



13

Hillesund, 2020; Perry et al., 2015). A NA tende a diminuir apos o pico e se estabiliza na
fase adulta (Dovey et al., 2008; Lafraire et al., 2016; Zou et al., 2019).

A NA é comum em onivoros, uma estratégia adaptativa para evitar riscos de
ingerir uma substancia desconhecida que possa ser venenosa (Dovey et al., 2008; Lafraire
et al., 2016; Perry et al., 2015), sobretudo em frutas e hortalicas, nos citricos e em
brassicas (Dovey et al., 2008). Pode emergir durante a infancia, no momento da transicéo
da introducdo alimentar para uma alimentacdo mais sélida (Kral, 2018). Entretanto, a
neofobia alimentar ndo é permanente, visto que pode diminuir com a exposicao repetida
a novos alimentos (Perry et al., 2015), com o avancar da idade e com as experiéncias com
os alimentos, que vdo aumentando no quesito variedade e frequéncia de exposicdo e
consumo (Kral, 2018).

2.3.1. INSTRUMENTOS PARA AVALIAR A NEOFOBIA ALIMENTAR
Existem diversos estudos sobre a NA. O primeiro foi desenvolvido por Pliner e

Hobden (Pliner; Hobden, 1992) e, a partir de entdo, versdes diferentes foram surgindo
(Damsbo-Svendsen; Frgst; Olsen, 2017a). Uma revisdo acerca de instrumentos
desenvolvidos para avaliar a NA identificou em 2017, 255 estudos sobre NA e 13
instrumentos capazes de medi-la. Os instrumentos avaliavam a neofobia de individuos de
dois a 65 anos. Apesar de haver apenas 13 instrumentos, alguns estudos adaptaram os
existentes para conduzir as pesquisas com o publico de interesse (Damsbo-Svendsen;
Frost; Olsen, 2017a).

Para a criacdo da Food Neophobia Scale (FNS) Pliner e Hobden (1992) usaram a
técnica de construcdo de teste padrdo. Foram convidados graduandos em psicologia com
idade entre 18 e 74 anos para gque criassem perguntas capazes de mensurar a NA. O grupo
de estudantes gerou inicialmente 27 itens que passaram por testes de confiabilidade com
teste-reteste e consisténcia interna. As perguntas com baixas correlagdes do item para o
todo foram excluidas. O instrumento foi aplicado e comparado com testes de validagédo
comportamental em que se correlacionavam as escolhas alimentares dos participantes em
laboratorio com as respostas dadas por eles. Em cada etapa dos testes participavam
pessoas diferentes. ApOs 0s procedimentos estatisticos de valida¢do surgiu o primeiro
instrumento para avaliar a neofobia alimentar, criado no Canada. A versdo conta com 10
itens ao todo (Pliner; Hobden, 1992).
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O primeiro estudo que avaliou a NA em criancas, também conduzido no Canada,
recrutou no total 117 de cinco, oito e onze anos de idade. As criangas estavam
acompanhadas por um de seus cuidadores e em um laboratério foram incentivadas a
escolher e comer alimentos familiares e ndo familiares. Os alimentos escolhidos foram
seis por categoria, sendo quatro novos e dois familiares. As categorias de alimentos eram:
I) carnes e pescados, Il) produtos lacteos e ovos, Il1) hortalicas, 1V) frutas e, V) gréos
(Pliner, 1994). Além disso, os pais preencheram a Escala de Neofobia Alimentar (FNS)
(Pliner; Hobden, 1992) que era para adultos, mas foi adaptada em seus termos para ser
usada com criangas. Assim surgiu a Children Food Neophobia Scale (CFNS). A neofobia
foi definida como a proporgéao de novos alimentos aceitos e alimentos familiares aceitos.
A pontuacdo da escala variou de 10 a 70, de forma que itens na sentenca negativa tiveram
0 escore invertido. A média de pontuacédo foi 40,6 + 14,2 sem diferencas para idade ou
género (Pliner, 1994).

Uma revisdo integrativa com busca sistematica conduzida em 2023 teve como
objetivo identificar os instrumentos para mensurar a NA em criancas e analisar suas
diferengas. Foram identificados e incluidos 17 estudos (figura 2) envolvendo criancas
com idade entre um e 16 anos. Dos 18 instrumentos identificados, 14 (78%) avaliavam
exclusivamente a NA, e todos apresentaram evidéncias de validade e confiabilidade
(Firme et al., 2023).
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Figura 2. Instrumentos para avaliar a neofobia alimentar em criangas em todo o

mundo, 1994-2021, em ordem cronoldgica.Fonte: Firme et al, 2023
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H& uma diversidade de abordagens nos estudos quanto aos respondentes, faixa
etaria do publico-alvo, e métodos de validagdo. N&o existe um instrumento superior em
relacdo a outros existentes. A escolha depende de condicdes especificas, como o pais de
aplicacdo, idioma do construto, informagdes relacionadas a faixa etaria de criangas
estudas, e do respondente (Firme et al., 2023).

No Brasil, hd instrumentos em portugués adaptados para avaliar a neofobia
alimentar de criangas (De Almeida et al., 2020) e de adultos (Previato; Behrens, 2015).
Todavia, poucos estudos usaram esses instrumentos.

O instrumento para identificar a neofobia alimentar de adultos brasileiros foi
traduzido e validado para o portugués do Brasil, por meio do processo de retrotraducao,
a partir da primeira escala de neofobia alimentar direcionada para adultos de (Pliner;
Hobden, 1992). A escala foi traduzida para o portugués por trés professores fluentes em
lingua portuguesa e inglesa e a versdo em portugués foi novamente traduzida para o
inglés. Participaram da amostra do estudo para a criagdo do instrumento, 40 alunos
universitarios, sendo 30 mulheres e 10 homens e com idade variando de 21 a 51 anos,
sendo a média 29,6 + 6,9 anos. Os individuos eram fluentes em portugués do Brasil e em
inglés (Previato; Behrens, 2015).

O estudo Instrument to Identify Food Neophobia in Brazilian Children by Their
Caregivers criou o primeiro instrumento em portugués do Brasil desenvolvido para ser
usado a fim de identificar a neofobia em criangas, denominado The Brazilian Children’s
Food Neophobia Questionnaire (BCFNeo) (De Almeida et al., 2020). O processo de
construcéo (figura 3) envolveu validagéo de conteudo e avaliagdo semantica por meio do
método Delphi. Esta metodologia tem como ponto fundamental a participacdo de juizes
para a contribuicdo na criagdo do instrumento, e um consenso sobre os itens (Antunes,
2014).
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Figura 3. Resumo do processo de constru¢cdo do instrumento de neofobia

alimentar em criancgas na lingua portuguesa do Brasil. Fonte: Almeida, 2020.

Foram recrutados 25 especialistas brasileiros, os denominados juizes, que
trabalham com construgédo de instrumentos, com o comportamento alimentar, e/ou com
nutrigdo materno-infantil, incluindo nutricionistas, pesquisadores, docentes etc (Almeida,
2020).

Os juizes foram convidados para avaliar o instrumento, de forma que
expressassem suas opinides em cada item, julgando o conteldo, a clareza e a relevancia
do item. Foram orientados a propor inclusdo, exclusdo e quaisquer modificacdes que
achassem pertinentes, inclusive sobre o instrumento como um todo, com liberdade para
comentar sobre qualquer aspecto de interesse (Almeida, 2020).

A importancia da pergunta foi avaliada em escala Likert de 5 pontos, a
necessidade de exclusdo foi julgada em “sim” ou “ndo”, a clareza da redagdo com base

no nivel de compreenséo foi ponderada por escala Likert de 5 pontos. Para a aprovacao
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do item, as notas 4 e 5 ao serem somadas deveriam representar pelo menos 80% dos votos
de concordancia dos juizes, caso contrario, sdo necessarias mais etapas até que todas
fossem aprovadas, caso o item ndo recebesse a indicacdo de exclusdo e sim de
reformulacdo (Almeida, 2020).

O instrumento Brazilian Children’s Food Neophobia Questionnaire (BCFNeo)
tem 25 perguntas ao todo (BCFNeoTot) (anexo 1), € dividido em trés dominios (1)
neofobia em geral - FNgen, (Il) neofobia para frutas- FNfru e (l1I) neofobia para
hortalicas- FNveg). O primeiro dominio tem nove perguntas , 0s outros dois tém oito cada
um (figura 4) Ele foi criado a partir de quatro outros instrumentos, além de perguntas
criadas pelos pesquisadores (Almeida, 2020).

Brazilian Children's
Food Meophobia
Questionnaire (BCFNeo)

17 deminic

FMEgen:
Perguntas:

2® dominio

FMfru:

Perguntas:

(6.7.10.11.12.13. 14 e 15
3* dominio

FiMveg:

Perguntas:

8,59 16,17,18,19, 20 21

Instrumento completo

BCFMeoTot
Perguntas:
1ais

Figura 4. Distribuicdo dos 25 itens do BCFNeo entre os dominios existentes.

A consisténcia interna e reprodutibilidade foram verificadas considerando o
escore total do instrumento e os escores de cada dominio. Os escores foram definidos
como a soma dos valores de cada item. E fundamental destacar que todos os itens foram
invertidos, de forma que quanto maior o numero, maior a neofobia alimentar. A

pontuacdo do primeiro dominio pode variar de 9 a 45 e a pontuacdo do segundo e terceiro
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dominios de 8 a 40. A pontuagdo geral do instrumento pode variar entre 25 e 125
(Almeida, 2020).

A partir desses resultados, observou-se que o instrumento possui excelente
consisténcia interna (>0,9) e reprodutibilidade (>0,9) e pode ser respondido pelo cuidador
que melhor conhece o habito alimentar da crianca, apesar de ter sido testado usando a
resposta de ambos os cuidadores (Almeida, 2020; De Almeida et al., 2020) . N&o houve
uma validacdo externa do instrumento, ndo ha scores para classificar a neofobia e nem ha

dados da prevaléncia da FN no Brasil (Almeida, 2020) .

2.3.2 NEOFOBIA ALIMENTAR NO MUNDO

A NA ¢é examinada em criancas desde os seis meses de vida, quando comeca a
ingestdo de alimentos sélidos (Zou et al., 2019), em gravidas (Paupério et al., 2014),
criancas (Torres; Gomes; Mattos, 2021), criancas pré-escolares (Johnson et al., 2015),
gémeos (Cooke; Haworth; Wardle, 2007), adolescentes (Previato; Behrens, 2017),
adultos gémeos (Knaapila et al., 2010), adultos (Jaeger; Rasmussen; Prescott, 2017), e
idosos (Soucier et al., 2019). H& também estudos conduzidos em situacdes especificas,
como durante a pandemia de COVID-19 (Mar; Guadalupe Zuhiga-Torres; Rojas-Rivas,
2021), publicos especificos como universitarios de nutricdo (Ferreira; Castro; Lopes,
2017), celiacos (Zysk; Gtabska; Guzek, 2019) e para comidas especificas, como a carne
ovina (De Andrade; Sobral; Deliza, 2015) e consumo de insetos (Sogari; Menozzi; Mora,
2019).

A neofobia é investigada em diversos lugares, como Canada (Pliner; Hobden,
1992), Oriente Médio (Kutbi et al., 2022), Estados Unidos (Olabi et al., 2009), China
(Zhao et al., 2020), Libano (Olabi et al., 2009), Chile (Schnettler et al., 2017), Poldnia
(Koziot-Kozakowska; Piorecka; Schlegel-Zawadzka, 2018), Reino Unido (Coulthard;
Thakker, 2015), Noruega (Helland et al., 2017), Australia (Perry et al., 2015), California
(Hollar; Paxton-Aiken; Fleming, 2013), Italia (Laureati; Bergamaschi; Pagliarini, 2015),
Portugal (Gomes et al., 2018) e Franca (Rubio et al., 2008). Entretanto, ha poucos
instrumentos e estudos com criangas (Damsbo-Svendsen; Frgst; Olsen, 2017a; Firme et
al., 2023).
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No Oriente Médio, 216 criancas sauditas de trés a sete anos de idade participaram
de um estudo que estimou a prevaléncia de picky eating e neofobia alimentar e a
associacdo com fatores socioambientais. Foi utilizada a FNS com 10 itens, dentre os quais
5 itens foram alterados de maneira reversa pela sentenca do item ser negativa, assim
pontuacdes mais altas indicavam uma alta neofobia. Foi observado que 98,6%, ou seja, a
maioria das criangas (n=213) tinha moderada a alta neofobia. A idade média e numero de
pessoas ha mesma casa ndo se correlacionaram a neofobia alimentar (Kutbi et al., 2019).

Criancas italianas (n=528) de seis a nove anos de idade foram avaliadas para
investigar a relagdo do IMC com a neofobia alimentar e o gosto por frutas e hortaligas.
Foi utilizada uma adaptacdo da FNS, que reduziu o instrumento a oito itens, sendo quatro
relacionados a atitudes neofilicas e quatro a atitudes neofdbicas. As perguntas tinham
cinco opcdes de respostas, e os itens neofilicos foram modificados de maneira reversa,
assim a pontuacao variou de oito a 40 pontos. Foi observado que quanto maior a neofobia,
menor o gosto por frutas e hortalicas, sendo que hortalicas foi a categoria de alimento
com maior relevancia para a neofobia. Neste estudo, meninos mostraram-se mais
neofobicos que as meninas. Ja o IMC, ndo foi relacionado com a neofobia ou o gosto por
alimentos (Laureati et al., 2015).

Na California, Hollar e colaboradores (2013) avaliaram a validade interna de um
instrumento para mensurar a neofobia para frutas e vegetais (FVNI). Participaram
criancas (n= 1485) de oito a dez anos de idade, de nove escolas diferentes. A FVNI foi
desenvolvida com algumas perguntas da FNS e tem 9 perguntas sobre frutas e 9 sobre
hortalicas. As opcdes de respostas para as trés primeiras perguntas sobre frutas e as trés
primeiras de hortalicas foram " muito”, “um pouco”, “ndo muito”, e “de jeito nenhum?”.
Para as demais foi “definitivamente", "provavelmente", "provavelmente ndo” e
“definitivamente ndo”, e também “nunca", "1 vez", "2 vezes", '3 vezes” e, ’pelo menos 4
vezes”, ou seja, com 4 ou 5 opcdes de respostas para cada item, a depender da pergunta.
Os resultados foram listados para o instrumento, por se tratar da validacdo do instrumento,
que mostrou uma boa consisténcia interna, podendo ser usado apenas para frutas ou
apenas para hortalicas, bem como para ambas (Hollar; Paxton-Aiken; Fleming, 2013).

Pré-escolares (n=325) de dois a sete anos da Pol6nia foram avaliados de forma a
estimar a prevaléncia da neofobia alimentar no sul do pais e investigar as associagdes em

relacdo a antropometria. Foi utilizada a CFNS adaptada com seis itens com pontuacoes
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variando de um a quatro para cada item, desde “concordo totalmente” a “discordo
totalmente”. As pontuacOes variavam de seis a 24, com pontuac¢des mais altas indicando
uma alta neofobia. A neofobia foi definida quando passava de um desvio padrdo da média
observada, podendo ser baixa (entre seis e nove pontos), média (entre 10 e 18 pontos), ou
alta (19 ou mais pontos). Uma baixa neofobia foi observada em 12,3% das criangas, sendo
classificadas como neofilicas, e uma alta em 10,8%, sendo estes classificados como
neofobicos. Nao foram observadas diferengas nos parametros antropometricos de acordo
com o nivel de neofobia (Koziot-Kozakowska; Piorecka; Schlegel-Zawadzka, 2018).

Em Portugal, foi desenvolvida a versdo da CFNS para avaliar a neofobia de
criancas de dois a seis anos de idade. A verséo de dez itens foi usada, com sete op¢des de
respostas para cada item, assim a pontuacéo total variou de 10 a 70 pontos e as perguntas
em sentenca negativa foram revertidas na codificacdo dos pontos. As criancas
apresentaram neofobia média de 12,18 * 3,547 e uma neofilia média de 12,62 + 2,725,
sendo descritas como moderadamente neofdbicas. Ndo houve diferenca entre 0s sexos e
entre as idades quando analisados separadamente (Gomes et al., 2018).

No Reino Unido, 70 criangas de dois a cinco anos de idade participaram de um
estudo que visou investigar uma medida de observacdo comportamental de brincadeiras
tateis. Para avaliar a neofobia alimentar, foi utilizada a CFNS com seis itens com
pontuaces, variando de um a quatro cada e de seis a 24 ao todo, com pontuagdes mais
altas indicando alta neofobia. A baixa neofobia estava significativamente associada ao
prazer por brincadeiras tateis. Os meninos (n=37) tiveram uma pontuacdo média de 13,4
* 4,3 e as meninas 14,6 £+ 3,9. Criancas que comiam menos de duas por¢oes de frutas e
hortalicas ao dia, tinham niveis mais altos de neofobia do que criangas que comiam mais
de quatro porc¢des (Coulthard; Thakker, 2015).

Criancas pequenas de um a trés anos de idade (idade média de 27,9 + 3,5 meses)
participaram de um estudo que investigou a associacdo de NA com a ingestdo de
alimentos. Os pais preencheram a CFNS de seis itens, com pontuagdes variando de um a
sete para cada item, sendo que a pontuacao total variou de seis a 42, com pontuagdes mais
altas indicando alta neofobia. As criangas (n=505) tiveram uma pontuac¢do média de 18,2
+ 9,3 na CFNS. Quanto maior a pontuagdo, menor o consumo de peixes, frutas e vegetais,

e maior o consumo de lanches doces e salgados (Helland et al., 2017).
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Perry e colaboradores (2015) avaliaram a NA e sua associa¢cdo com a variedade
no consumo de frutas e hortalicas. Participaram do estudo criangas australianas (n=330)
de 24 meses de idade. Seus pais responderam a CFNS , como resultado foi observado que
criangas com alta neofobia consumiam menor variedade de hortalicas e consumiam mais
alimentos discricionérios, que geralmente séo alimentos com alta densidade energetica e
baixa densidade nutricional (Perry et al., 2015).

Uma reviséo sistematica realizada nas bases de dados PubMed, ScienceDirect e
Scientific Electronic Library Online (SciELQO), seguindo o protocolo PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) avaliou os fatores
associados a NA. Foram avaliados estudos publicados entre 2000 e 2019. Dos 8.542
artigos, foram incluidos 19. Foi encontrada prevaléncia desse comportamento variando
de 12,8 a 100%, onde trés diferentes escalas avaliaram o nivel da neofobia (Torres;
Gomes; Mattos, 2021). Tais achados reforcam a escassez de instrumentos apropriados
para o publico que se quer investigar, dificultando as comparacfes entre os dados

encontrados.

2.3.3. NEOFOBIA ALIMENTAR NO BRASIL

Ha pouquissimos estudos sobre a temética no Brasil (Almeida, 2020; De Almeida
et al., 2020). O estudo de Previato e Behrens (2017) avaliou a associacdo de fatores
relacionados ao paladar e a NA com o estado nutricional e ingestdo alimentar de
adolescentes. Participaram 132 adolescentes de 15 a 19 anos e foi usada a versédo
brasileira, traduzida e validada (Previato; Behrens, 2015) da escala de neofobia alimentar
canadense (Pliner; Hobden, 1992). A NA néo foi associada com o estado nutricional e o
consumo alimentar, entretanto, fatores relacionados ao sabor estavam associados a
gordura corporal e as escolhas alimentares inadequadas. A maioria dos participantes
apresentou niveis moderados a altos de desejo por doces e usavam a comida como
recompensa e prazer. Os neofobicos representavam 15,9% da amostra, 14,4% eram
neofilicos e 69,7% eram neutros (Previato; Behrens, 2017).

Os estudos com foco em criangas Brasileiras sdo escassos (Almeida, 2020; De
Almeida et al., 2020). Em Uberaba, (Minas Gerais), 150 pacientes de um ambulatorio

pediatrico hospitalar, participaram de um estudo que investigava e comparava 0
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comportamento alimentar e a neofobia alimentar em criancas e adolescentes de trés a 13
anos (Silva et al., 2020). Os instrumentos utilizados foram o questionario do
comportamento alimentar da crianca (CEBQ) e a escala de neofobia alimentar para
criancas, feita por Pliner (1994) no Canada, a partir da primeira escala de FN (Silva et al.,
2020). O estudo ndo usou o instrumento brasileiro para criancas (Almeida, 2020; De
Almeida et al., 2020) pois este ainda estava em construcao.

Nesse estudo, os cuidadores responderam ao questionario na presenca dos
pesquisadores. A NA correlacionou-se negativamente com o interesse pela comida e ndo
houve diferencas em relacdo a faixa etéria, IMC/idade e sexo. A pontuagdo média da
escala foi de 28,7 para 0s meninos e 28,4 para meninas (p= 0,545), sendo que a pontuagéo
poderia variar de 10 a 50, e valores mais baixos indicavam maior nivel de neofobia.
Quanto menor a NA maior o prazer em comer (Silva et al., 2020).

Em Aracaju, foi conduzido um estudo com 214 criangas de trés a seis anos que
visou associar padrfes alimentares e NA em pré-escolares de baixa renda (Anjos et al.,
2021). O instrumento usado foi uma versdo adaptada da primeira escala de neofobia para
criangas de Pliner (1994) .- Um alto nivel de neofobia foi definido como um desvio padréo
acima da média encontrada. A pontuacdo poderia variar de 10 a 50 pontos e a média foi
30,5 +7,5. Logo, a neofobia foi classificada em baixa (< 22 pontos), média (> 23 e < 37)
e alta (> 38). Uma alta neofobia alimentar foi observada em 11,2% das criancas (Anjos
etal., 2021).

Nos pré-escolares avaliados em Aracaju, as criangas com baixa ou média neofobia
tiveram um consumo alimentar mais variado e os principais alimentos consumidos eram
batata, carne vermelha, café, hortalicas ndo folhosas, chocolate em po, arroz e macarréo,
frutas, ovos, laticinios e maionese. Criancas com alta neofobia consumiam mais alimentos
de alta densidade energética ricos em agUcares, gorduras e sodio, biscoitos ndo recheados,
carne branca, doces, queijos e iogurtes, salsichas, bebidas adogadas, bolos e paes, sucos
naturais de frutas e mandioca (Anjos et al., 2021).

A maioria dos instrumentos existentes é estruturada em perguntas sequenciais,
sem qualquer divisdo (Firme et al., 2023). Contudo, um instrumento com dominios pode
contribuir para uma avaliagdo mais especifica. Ao identificar a NA e para quais grupos
de alimentos ela se manifesta, permite-se um tratamento adequado para que ela reduza.

Um instrumento validado em portugués do Brasil, elaborado com base na realidade local
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e contexto do pais, serd mais eficaz para avaliar a neofobia alimentar em criancas
Brasileiras, por isso a importancia do desenvolvimento e da escolha adequada do

instrumento.

2.3.4. NEOFOBIA ALIMENTAR EM GRUPOS MAIS SUSCETIVEIS

Criancas com algum tipo de deficiéncia que sdo reportadas como seletivas podem
ter NA e, por isso, devem ser mais estudadas. Essas podem apresentar dietas
extremamente limitadas e, geralmente, correm riscos nutricionais, ja que tendem a nédo
melhorar seu padrdo alimentar caso ndo tenham um diagndstico correto e tratamento
adequado (Williams; Seiverling, 2018). No Brasil, ndo ha nenhum estudo sobre a NA em
criancas com deficiéncia, sendo negligenciadas nas pesquisas.

Pessoas com Transtorno do Espectro Autista (TEA) e Sindrome de Down (SD)
podem, porventura, engolir a comida sem mastigar previamente, assim como podem ser
lentos ou velozes para comer, brincar durante as refeicdes e pegar comida dos outros,
sendo mais comum entre durante a primeira infancia. Recusar a comida sem razdo
aparente, devorar rapidamente ou ter comportamentos obsessivos pela comida, podem ser
comuns em criangas com TEA e SD. As habilidades motoras para mastigar podem estar
atrasadas ou mesmo divergentes em relacao as criancas sem a sindrome e/ou o transtorno
impactando diretamente a alimentagdo dessas criancas, que podem deixar de comer o que

habitualmente a familia come (Collins et al., 2016).

2.3.4.1. NEOFOBIA ALIMENTAR EM CRIANCAS COM TRANSTORNO DO
ESPECTRO AUTISTA

Criangas com Transtorno do Espectro Autista podem apresentar consumo
adequado de energia e macronutrientes, mas ndo consumir todos os micronutrientes
necessarios para promover crescimento adequado e boa salde. Isso se deve,
particularmente, por restri¢des dietéticas como ao gluten e ao leite (Barnhill; Gutierrez,
2015). Alem disso, criangas com TEA recusam mais alimentos que as criangas
neurotipicas e o repertdrio limitado é associado a uma ingestdo inadequada de diversos
nutrientes (Bandini et al., 2010).
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Criancas com alta sensibilidade sensorial podem ter niveis mais altos de NA
(Cappellotto; Olsen, 2021). A sensibilidade a texturas afeta as preferéncias do individuo
e conduz suas escolhas alimentares (Puleo et al., 2021). J&, a sensibilidade olfativa
desempenha papel importante na percepg¢éo e no gosto dos alimentos (Puleo et al., 2021).
A exposicdo a diversidade de alimentos é importante, pois promove diferentes aspectos
da percepgdo sensorial e um cheiro nunca sentido antes € normalmente avaliado como
sendo menos agradavel que odores familiares (Dematte; Endrizzi; Gasperi, 2014). Devido
a essas particularidades, é necessario investigar a NA em criancas com TEA, uma vez
que ocorrem mudancgas no gosto pelos estimulos sensoriais alimentares e isso pode
contribuir para a neofobia alimentar (Petitpierre; Luisier; Bensafi, 2021).

Na Inglaterra e no Pais de Gales, uma pesquisa com criancas de oito a onze anos,
sendo 37 com TEA e 4564 neurotipicas, foi observado que as criancas com TEA foram
significativamente mais neofdbicas. Foram encontradas associag¢fes subclinicas entre NA
e caracteristicas de estereotipias como na comunica¢do e no comportamento social, assim
como no comportamento restrito e repetitivo (Wallace et al., 2018).

A NA ¢ descrita como cronica no autismo, pela insisténcia em rotinas rigidas
durante as refei¢Oes, como demandar que a comida seja feita da mesma maneira, com as
mesmas formas de apresentagdo, e comer com 0S mesmos rituais de comportamento ou
de maneira obsessiva em cada oferta. A recusa alimentar € comum e baseada na textura
do alimento, categoria, consisténcia, aparéncia, sabor, cor, marca, embalagem, cheiro,
grupo alimentar e temperatura (Marshall et al., 2014).

H& uma preocupacao nesse sentido, pois 0 TEA agora se apresenta como problema
de saude publica. Observa-se que 46% a 89% dessas criangas apresentam desafios no
aspecto nutricional, sendo a neofobia alimentar um desses. Além da dificuldade com as
apresentacdes das refeicdes, pode ocorrer que os individuos com TEA joguem a comida
no ch&o, apresentem dificuldades com a transi¢do das texturas, tenham uma ingestdo
restrita ou seletiva, aceitem tardiamente os alimentos solidos, tenham um aumento na
sensibilidade sensorial, reproduzam comportamentos perturbadores na hora de comer,
guerendo sempre 0s mesmo alimentos, além de possivelmente ocorrer a pica alimentar
(Ranjan; Nasser, 2015).
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2.3.4.2. NEOFOBIA ALIMENTAR EM CRIANCAS COM SINDROME DE
DOWN

A dificuldade com relacdo a texturas também pode ser observada em criangas com
sindrome de Down, que apresentam problemas na alimentacéo e por isso também devem
ser estudadas (Anil; Shabnam; Narayanan, 2019).

A sindrome de Down € uma condi¢do genética em que a presenca do cromossomo
21 a mais gera caracteristicas fisicas, estruturais, anatbmicas e de desenvolvimento bem
especificas. Entretanto, destaca-se que o termo “sindrome”, que significa um conjunto de
sinais e sintomas que pode ocorrer por trés causas diferentes, a trissomia simples, a
translocacdo ou 0 mosaicismo (Brasil, 2013).

Criangas com sindrome de Down podem ter obstaculos em mastigar e engolir
qguando comparadas a criancas sem a sindrome. O padrdo de mastigacdo na SD pode ser
imaturo, com mau controle dos movimentos e manipulacdo oral dos alimentos e
dificuldade em engolir. Criangas com SD podem ter maiores problemas na alimentacao,
principalmente na fase oral, mas também para a fase faringea e esofagica. Na fase
faringea, as criancas podem reter por mais tempo na boca o alimento que ja foi mastigado,
ou mesmo aspirar, demonstrando um atraso no movimento orofaringeo no ato de deglutir.
Na fase esofagica, as criancas podem apresentar vomitos ap6s comer, sensacdo de
empachamento e queimacéo na boca e garganta (Anil; Shabnam; Narayanan, 2019).

Devido a condi¢cdes que as criancas com SD apresentam, elas podem ter
problemas fisicos, funcionais e emocionais relacionados ao ato de comer (Anil; Shabnam;
Narayanan, 2019), visto que hd um atraso no desenvolvimento (Ferreira-Vasques;
Lamonica, 2015; Malak et al., 2015).

O Ministério da Saude, por meio das Diretrizes de Atencdo a Pessoa com SD,
langadas em 2013, coloca como um dos objetivos o cuidado com a salde da crianca de
dois a 10 anos focado na manutencdo de um estilo de vida saudavel. Além disso,
apresenta os cuidados direcionados para outras faixas etarias e para mais campos da saude
e vivéncia social das pessoas com SD (Brasil, 2013).

Criancas com SD tém um desenvolvimento diferente das sem a sindrome e, por
esse motivo, devem ser avaliadas por meio de curvas de crescimento especificas (Gorla
et al., 2011). Trata-se de um ponto muito importante, ja que o crescimento € um dos

indicadores de saude da crianca, e avalia-la de maneira errbnea pode trazer prejuizos
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(Bravo-Valenzuela;Passarelli; Coates, 2011). No Brasil, as curvas indicadas pela SBP,
(Toralles et al., 2020) em suas Diretrizes de Atencdo a Saude de Pessoas com Sindrome
de Down de 2020, sdo as do Center of Diseases Control and Prevention (CDC) dos
Estados Unidos (Toralles et al., 2020), disponibilizadas no site da SBP (SBP, 2022b).

Individuos com SD podem ter, ao nascer, baixo peso e comprimento, crescimento
puberal mais curto, baixa estatura, velocidade de crescimento menor e uma maior chance
de apresentar excesso de peso apds a infancia. A alimentacéo adequada é um dos fatores
que precisam ser abordados adequadamente e a atencdo nutricional deve ocorrer de forma
precoce para prevenir o excesso de peso e adequar a alimentacdo as comorbidades que
esses individuos apresentam. Além disso, é importante haver acompanhamento
multiprofissional de perto (Toralles et al., 2020).

N&o héa estudos sobre a NA em criancas Brasileiras com Sindrome de Down e
estas ndo foram incluidas como amostra em pesquisas nacionais sobre a tematica. Ha,

portanto, uma escassez de dados sobre esse publico.

3.0BJETIVOS
3.1 OBJETIVO GERAL

e Classificar a neofobia alimentar em criangcas brasileiras no contexto da

neurodiversidade.

3.2 OBJETIVOS ESPECIFICOS

e Realizar a validagdo externa do instrumento The Brazilian Children's Food
Neophobia Questionnaire;

e Criar pontuacdo e scores para o instrumento The Brazilian Children's Food
Neophobia Questionnaire;

e Avaliar a prevaléncia de neofobia alimentar em criancas brasileiras;

e Comparar a neofobia alimentar de criancas brasileiras neurodiversas,

neurotipicas e neuroatipicas;
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4. MATERIAIS E METODOS
4.1 TIPO DE ESTUDO

Trata-se de um estudo metodolégico de validacdo de instrumento, subdividido nas
seguintes etapas: (I) Realizar a validacdo externa do instrumento The Brazilian Children's
Food Neophobia Questionnaire; (I1) Definicdo da pontuacéo do instrumento e construcao
de score para classificar a neofobia alimentar; (I11) Avaliacdo e caracterizagdo da
prevaléncia nacional de neofobia alimentar entre criancgas Brasileiras; e (1) Comparacao
a neofobia alimentar de criancas Brasileiras neurodiversas, neurotipicas e neuroatipicas;

O estudo foi aprovado pelo Comité de Etica em Pesquisas (CEP) da Universidade
de Brasilia (UnB) com numero de parecer 4.407.816 datado de novembro de 2020.
Posteriormente foi realizada a incluséo de nova pesquisadora na equipe, por isso 0 nimero

do parecer mudou para 5.438.498, em maio de 2022.

42 REALIZAR A VALIDACAO EXTERNA DO INSTRUMENTO THE
BRAZILIAN CHILDREN'S FOOD NEOPHOBIA QUESTIONNAIRE

The Brazilian Children’s Food Neophobia Questionnaire (De Almeida et al.,
2020) desenvolvido para avaliar a NA de criangas entre quatro e 11 anos por meio da
percepcdo de seus cuidadores é o Unico instrumento validado no Brasil com esse objetivo
(Firme et al., 2023). O instrumento pode ser respondido por qualquer um dos cuidadores,
desde que estes conhecam o comportamento alimentar de suas criangas.

Segundo Hair (2009), para a validacdo externa de um instrumento, S40 necessarios
20 respondentes por item. Considerando que o instrumento proposto possui 25 itens, 0
tamanho minimo da amostra do presente estudo foi estimada em cuidadores de 500
criancas Brasileiras. Por se tratar de uma pesquisa nacional, a amostra foi baseada na
Pesquisa Nacional por Amostra de Domicilios Continua (PNAD continua) sobre as
caracteristicas gerais dos domicilios e moradores (IBGE, 2020). Para uma amostra
representativa, esta deve ter adequagdo maior ou igual a 70% da distribuicdo nacional da
amostra, e em cada regido do pais.

O instrumento foi exportado para um formulario no Google Forms®, acrescido
de perguntas sociodemograficas para caracterizacdo da amostra (Apéndice 1) e
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amplamente divulgado entre Universidades, escolas, creches, grupos de professores,
associacfes de nutricdo, conselhos regionais de nutricdo e  redes sociais como
WhatsApp®, Instagram®, Facebook®, Twitter® e X®.

A amostra do presente estudo incluiu cuidadores de criancas Brasileiras de quatro a
11 anos, que concordaram em participar da pesquisa e conheciam o comportamento
alimentar da crianca, ou seja, que frequentemente acompanham suas refei¢des. Tal
condicdo para a participacdo na pesquisa foi previamente informada no termo de
consentimento. Questionarios incompletos que ndo podem puderam ser utilizados foram
excluidos.

Os cuidadores receberam a orientacdo de que apenas um deles deveria responder ao
instrumento. Apos o preenchimento-deveriam notificar o outro cuidador sobre ja ter
participado da pesquisa para evitar duplicacéo da resposta da crianga. Os cuidadores com
mais de uma crianc¢a na faixa etaria da pesquisa poderiam preencher o questionario uma
vez para cada crianca, quantas vezes fossem necessarias de acordo com o numero de
criancas. O método de amostragem ndo probabilistica de conveniéncia foi usado por
recrutamento snowball.

Foram criadas chamadas especificas para a divulgagdo da pesquisa. A primeira
chamada consistiu em recrutar cuidadores de criangas Brasileiras em geral (figura 5 e 6).
Conforme os individuos iam aderindo a pesquisa, foi possivel observar uma participacdo
de criancas com TEA e SD e, por isso, foi criado um link especifico para cada um desses

grupos, com chamadas proprias (figura 7 e 8), a fim de separar os dados (figura 9).
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Pais/responsaveis de criancas de 4 a 11
anos de idade: participe da pesquisa
que avalia a neofobia alimentar de
criangas brasileiras

Saiba mais e participe acessando o link
disponibilizado

NEOFOBIA ALIMENTAR: RESISTENCIA EM
PROVAR NOVOS ALIMENTOS (NAO FAMILIARES)

F e

¢ ¢
Figura 5. Imagem de divulgacdo da pesquisa de neofobia alimentar em criancas

Brasileiras. Fonte: Neofobia Alimentar, 2020.

Participe da nossa pesquisa e saiba mais!!
Neofobia alimentar em

criancas brasileiras

@N EOFOBIAALIMENTAR

LINK NA BIO

Figura 6. Imagem de divulgacdo da pesquisa de neofobia alimentar em criangas
Brasileiras. Fonte: Neofobia Alimentar, 2020.
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Neofobia alimentar em

criancas com Transtorno
do Espectro Autista

Figura 7. Imagem de divulgacédo da pesquisa de neofobia alimentar em criangas com
TEA. Fonte: Neofobia Alimentar, 2020.

Neofobia alimentar

em criangas com )
Sindrome de Down ¥

Figura 8. Imagem de divulgacédo da pesquisa de neofobia alimentar em criangas com
sindrome de Down. Fonte: Neofobia Alimentar, 2020.
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Chamada geral, para
criangas brasileiras

Dados filtrados:
Criangas do
Distrito Federal

Chamada especifica
para criangas com
sindrome de Down

| |

Dados filtrados:
Criangas brasileiras com restrigdes
alimentares considerando a
neurodiversidade

Chamada especifica
para criangas com TEA

Figura 9. Organizacdo das chamadas da pesquisa e organizacdo do banco de dados.

A pesquisa com pais de criangas com TEA foi divulgada para escolas inclusivas,
grupos de pessoas ou parentes de pessoas com TEA, como o Movimento Orgulho Autista
Brasil (MOAB, 2022), grupos estaduais e nacionais de autismo, contato clinicos como
pediatras, psicélogos, psiquiatras, psicopedagogos e professores que atendem pessoas
com TEA, universidades com projetos de extensdo que assistem a esse publico, além de
divulgar em redes sociais, como Whats app®, Instagram®, Facebook®, Twitter® e X®.

A chamada especifica para criancas com SD foi divulgada em grupos estaduais e
nacionais de pessoas com T21, grupos de professores, em redes sociais, como Whats

app®, Instagram®, Facebook® e Twitter®, e em grupos de pediatras.

4.3 CRIACAO DA PONTUACAO E SCORES PARA O INSTRUMENTO THE
BRAZILIAN CHILDREN'S FOOD NEOPHOBIA QUESTIONNAIRE

A pontuacéo do instrumento foi invertida, de forma que um comportamento mais
neofobico correspondesse a pontuacdo mais alta, e que a neofobia mais baixa (ou a
auséncia de neofobia) fosse a pontuacdo mais baixa. Dessa forma, a inversdo da escala
Likert foi pontuada de O a 4 em todas as perguntas, logo, o instrumento completo

apresentava a possibilidade de pontuacdo de 0 a 100, o dominio neofobia em geral de 0 a
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36, 0 dominio de neofobia para frutas de 0 a 32, e o dominio de neofobia para hortali¢as
também de 0 a 32. Pontua¢des mais altas indicam uma alta neofobia alimentar.

Foram criadas 3 categorias de neofobia, sendo I) baixa, I1) média/moderada e I11)
alta. Essa categorizacdo ocorreu baseada nos escores da amostra do estudo, ou seja, com
base na aproximagcéo tercial foram considerados os pontos de corte para separar a amostra
em trés grupos de tamanhos semelhantes.

44 PREVALENCIA DE NEOFOBIA ALIMENTAR EM CRIANCAS
BRASILEIRAS

A amostra por conveniéncia foi delineada para ser representativa por sexo, regido
e idade das criangas, com base nos dados da Pesquisa Nacional por Amostra de
Domicilios Continua (PNAD continua) (IBGE, 2020). Os dados foram registrados pelos
cuidadores no formulario criado no Google Forms® (apéndice 1) e posteriormente
exportados para uma planilha de Excel® para avaliag&o. A coleta de dados cessou quando
foi atingida a adequacdo da amostra representativa, sendo essa maior ou igual a 70% da
distribuicdo por regido do pais. Assim, quando a amostra nacional representativa foi
alcancada, os dados foram exportados do Excel® para o software SPSS® 20.0. Com base
na frequéncia observada na amostra e possivel dizer qual a prevaléncia e nivel da neofobia
alimentar em criancas Brasileiras, assim como conduzido em recente revisao sistematica.
(Torres; Gomes; Mattos, 2021).

Para fins de andlise, as idades foram divididas em dois grupos (4-7 anos e 8-11
anos) e o sexo (masculino e feminino) foi analisado separadamente. As faixas etarias
foram definidas com base em um estudo (Laureati; Bergamaschi; Pagliarini, 2014) que
afirmou que o ponto de corte da intervencdo da neofobia em criangas deve comecar antes
dos oito anos, pois as criancas mais novas S40 mais propensas a mudar seu
comportamento alimentar do que as mais velhas.

A consisténcia interna e os dominios do instrumento foram verificados por meio
do coeficiente alfa de Cronbach. Valores maiores ou iguais a 0,7 indicam boa consisténcia
(Streiner, 2010). Os escores de neofobia foram descritos como média e desvio padrao
para varidveis quantitativas e como frequéncias e percentuais para variaveis

categoricas. Esses escores foram comparados entre as regides do Brasil usando uma
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anélise de variancia unidirecional seguida pelo teste post hoc de Tukey. A comparagao
dos escores de neofobia de acordo com sexo e idade foi realizada por meio do teste t de
Student. O teste Qui-quadrado de Pearson foi utilizado para comparar os niveis de
neofobia entre regides, sexo e idade. O teste t de Student foi utilizado para verificar a
média para cada idade, se havia diferenca estatisticamente significante entre os escores
de neofobia geral e os demais dominios de acordo com o sexo. Todos os testes
consideraram hipdteses bicaudais e nivel de significancia de 5%. Os dados foram
analisados no software SPSS ® 20.0, por meio de estatistica descritiva e apresentados

como média e desvio padrédo, frequéncias e porcentagens.

4.5 COMPARACAO DA NEOFOBIA ALIMENTAR DE CRIANCAS
BRASIELIRAS NEURODIVERSAS, NEUROTIPICAS E NEUROATIPICAS

A partir da criacdo de um escore padrdo especifico para criancas Brasileiras é
possivel classificar a neofobia alimentar de diversos grupos infantis, de forma a analisar
as diferencas e similaridades entre os grupos. Além disso, € viavel avaliar para cada grupo
qual a prevaléncia de alta neofobia alimentar e caracteriza-la, se € mais pronunciada no
geral, para frutas e/ou para hortalicas.

A neurodiversidade expressa que existe diversidade de funcBes cognitivas e
sensoriais em humanos. Isso implica, portanto, em reconhecer que existem individuos
clinicamente e psicologicamente saudaveis, com um padrdo normativo de
neurodesenvolvimento, que sdo chamados neurotipicos; e individuos cujo funcionamento
cognitivo e/ou sensorial difere da populacdo neurotipica e, portanto, sdo chamados de
neuroatipicos ou neurodivergentes. O grupo que contempla tanto neurotipicos gquanto
neuroatipicos é denominado neurodiversos (Volkmar, 2021).

Apesar dos estudos realizados no Brasil, ndo foram identificados estudos
direcionados para investigar a NA em criancas com deficiéncia, neuroatipicos e com
restricdes alimentares.

N&o ha dados nacionais de prevaléncia de TEA e SD e, por isso, ndo é possivel
estimar uma amostra representativa. O Centers for Disease Control and Prevention
(CDC) estima uma prevaléncia de autismo de uma em cada 44 criangas e quatro vezes

maior em meninos do que em meninas (CDC, 2022). E estimado que ocorra um caso de
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SD a cada 700 nascimentos no Brasil (FBASD, 2022) e tem prevaléncias diferentes entre
as regides do pais (Brasil, 2022).

Criancas com deficiéncia, que apresentam dificuldades alimentares e sdo taxadas
de seletivas podem na verdade ter neofobia alimentar. Elas tém maior prevaléncia de
problemas relacionados a alimentagdo (Williams; Seiverling, 2018). No mundo cerca de
15% a 20% das pessoas sao neuroatipicos (Parliamentary Office of Science and
Technology (POST), 2024).

Outro importante fator que pode resultar em menor variedade do repertério
alimentar de criancas com deficiéncia é que elas podem ter restricdes alimentares, como
as criangas com TEA (Wang et al., 2021) e com SD (National Down Syndrome Society,
2024). A intolerancia alimentar afeta até 20% da populacdo em geral em todo 0 mundo
(Tuck et al., 2019). Aproximadamente 4% das criancas em todo o mundo tém alergia
alimentar (Elghoudi; Narchi, 2022).

A andlise estatistica foi a mesma conduzida na etapa de investigacdo da
prevaléncia nacional da NA. Foi possivel comparar as médias, frequéncias e percentuais
em cada dominio e no geral, de criangas de uma Unidade Federativa, com TEA e com
SD.
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Abstract: This study aims to create and validate a score to classify food neophobia among Brazilian
children (from the ages of 4 to 11 years) and investigate the prevalence of food neophobia. This
descriptive cross-sectional population-based study is conducted following three steps: (i) the appli-
cation of an instrument to identify food neophobia in Brazilian children by their caregivers; (ii) the
instrument’s score definition; and (iii) the evaluation and characterization of the national prevalence
of food neophobia among Brazilian children. The scores were categorized into three levels, based
on the tertial approximation: low, moderate, and high. The study had 1112 participants, and the
prevalence of high food neophobia was observed in 33.4% of Brazilian children. The prevalence of
food neophobia allowed us to identify this behavior in Brazilian children and better understand the
population. Boys were significantly more neophobic than girls. The general neophobia score and
domains did not significantly differ between Brazilian regions and age groups. It is worrying that
food neophobia did not decrease with advancing age. The score for the complete instrument with
25 items, or the 3 domains, makes its use practical. It can be used to assess neophobia with more
caution, evaluate the most neophobic children, and enable more targeted professional interventions
to promote healthier and sustainable eating habits.

Keywords: food neophobia; prevalence; child; caregiver perception

1. Introduction

Diet and nutrition are essential throughout life to promote and maintain good health,
protecting the individual from diseases as well as sustainable consumption being an es-
sential condition for sustainable development [1,2]. Environmental degradation and its
negative impacts on human health are significant concerns for populations and govern-
ments, generated mainly by industrialization, which caused over-consumption. These
negative impacts and ecological imbalances alert consumers about the consequences of
their actions, showing the need for changing their food consumption patterns [3-5]. Since
birth, there is a concern about the child’s food habits because diets evolve, being influ-
enced by many factors, such as food availability, culture, globalization, and individual
preferences [2]. Additionally, food habits influence the main aspects of environmental

https://www.mdpi.com/journal/sustainability
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sustainability since they may be linked to food waste, ingestion of industrialized or natural
and local food, among others [4,6]. Children’s food rejection can be caused by multiple
cognitive and social/environmental factors and has been referred to as food neophobia, an
unwillingness, reluctance to eat and/or avoidance of novel foods [7-9].

There are several factors influencing food neophobia, such as heredity [10,11], genes
and prenatal experiences [7], parental influence on the child’s eating habits [12,13], parental
pressure for the child to eat [12], lack of encouragement, and/or parental affectivity during
meals [12], childhood anxiety [8,12], feelings and emotions [12], sensory preferences [7],
and an innate preference for sweet and savory flavors [12]. Food neophobia affects overall
diet quality, resulting in less food variety and unhealthy food choices by children, which
can lead to unsustainable consumption [4,6,12—15]. In addition, a higher food neophobia
level is associated with lower fruit and vegetable intake [16], as well as eggs [17], fish [18],
chicken, and cheese intake [14], most of them from local production. Neophobic children
like to eat more sweets and snacks frequently [18], which are considered unhealthy and
unsustainable food.

Although neophobia is a well-defined condition, the prevalence of food neophobia
among children diverges in studies, mainly due to the application of different instruments
and scales [15]. A recent systematic review to identify the factors associated with food
neophobia in children showed a prevalence ranging from 12.8 to 100% in studies from 2000
to 2019 and levels of neophobia classified as medium and high [15].

Furthermore, there are few instruments to assess it, especially those validated for the
specific sample to be studied [19]. Pliner and Hobden created the first instrument to assess
food neophobia in humans in 1992 [9]. Based on a review of 13 designs to assess food
neophobia and the willingness to try unfamiliar foods, Damsbo-Svendsen et al. developed a
food neophobia test tool. They found it necessary due to the time that had elapsed
since the creation of the first instrument to assess food neophobia, and the perception
and availability of new food change with the world changes [20]. To measure student
attitudes toward new fruits and vegetables, the fruit and vegetable neophobia instrument
was developed by Hollar et al. as part of an effort to evaluate farm to school programs [21].

In Brazil, there is an instrument by Previato and Behrens to assess food neophobia in
adults [22] developed from the first instrument to assess food neophobia in humans [9].
However, there are no population-based studies for Brazilian children assessing the condi-
tion, as there was no specific instrument [23]. De Almeida et al. [23] recently developed
and validated a specific instrument for Brazilian children to be answered by the child’s
caregivers. The instrument evaluates food neophobia in general and neophobia for fruits
and vegetables, but still, it does not allow the classification of neophobia due to the lack
of scores. Therefore, this study aims to create and validate a score to classify neophobia
among Brazilian children and investigate and classify the prevalence of food neophobia
among Brazilian children from the ages of 4 to 11 years. Potentially, the knowledge on the
children’s food neophobia (general and for fruits and vegetables) may allow specific public
policies to promote healthier and sustainable eating habits.

2. Materials and Methods

This descriptive cross-sectional population-based study was conducted following three
steps: (i) the application of the instrument to identify food neophobia in Brazilian children
by their caregivers [23]; (ii) the instrument’s score definition; and (iii) the evaluation and
characterization of the national prevalence of food neophobia in Brazilian children from
the ages of 4 to 11 years old. The study was approved by the Health Sciences Ethics
Committee, University of Brasilia, No. 4.407.816, and followed the guidelines established
by the Declaration of Helsinki.

2.1. Participants

Brazil is divided into five regions (North, Northeast, South, Southeast, and Midwest).
In the score validation, we opted to follow Hair et al. [24] that states that the validation
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process requires 20 respondents per item. In this sense, the minimum sample size was
estimated at 500 participants to validate a questionnaire composed of 25 items. The expected
minimum sample was at least 100 parents or caregivers of children aged between 4 and
11 years, proportionally divided by the 5 Brazilian regions. As this is a nationally external
validation study, the probabilistic sample of the study was based on the “Pesquisa Nacional
por Amostra de Domicilios Continua” [25] about general characteristics of households and
residents. According to the Brazilian regions, the research indicates the resident population
by age in Brazil, with an adequacy greater than or equal to 70% of the sample distribution.

The sample included caregivers of Brazilian children who agreed to participate in the
research and knew about the child’s eating behavior, that is, who often follow their meals.
Such condition for participation in the research was previously informed in the consent
form. Incomplete questionnaires were excluded.

Caregivers were instructed that only one of them should respond to the instrument.
After filling it in, they would notify the other caregiver about having already participated in
the research to avoid duplicating the child’s answer. Caregivers with more than one child
in the age group of the research could fill in the questionnaire once for each child, as many
times as necessary according to the number of children. A convenience non-probability
sampling method was used by snowball recruitment.

2.2. Instruments and Application

The previously validated instrument [23] was available through the online platform
Google forms®, and widely disseminated on social networks (such as Facebook®, Ttwitter®,
and Instagram®), messaging apps, and by email. The data collection phase spanned a year,
from November 2020 to November 2021.

The first part of the instrument collected data on sociodemographic aspects: resident
Brazilian region, place of residence (urban area, rural area, indigenous area, and quilombola
area), caregiver’s profile (age, sex, degree of kinship, marital status, and educational level)
and, finally, child’s profile (nationality, gender, age, diagnoses, and family income). The
instrument was self-administered and answered by caregivers. It was divided into three
domains: neophobia in general, neophobia for fruits, and neophobia for vegetables. Each
domain had a similar number of items, allowing a better analysis of the scores of the entire
instrument (25 items) and each domain [23]. Such items distribution allowed the assessment
of the neophobic traits of each domain separately or through the complete instrument.

2.3. Scores Construction

For the construction of the scores, the answers were coded to assume values from
0 to 4 for each question. Thus, the general domain score (with 9 items) ranges from 0 to
36; the score for the fruit domain (8 items) ranges from 0 to 32; the score for the vegetable
domain (8 items) ranges from 0 to 32; and the total score (25 items) ranges from 0 to 100. By
summing the values of each answer, researchers defined the general neophobia score and
each domain score. Therefore, the higher the values, the greater the food neophobia of the
evaluated children. The scores were categorized into three levels: low, moderate, and high.
This categorization was based on the scores calculated for this study sample. Based on
the tertial approximation, the cutoff points were considered to separate the sample into
three groups of similar sizes.

2.4. Statistical Analysis

For analysis purposes, the ages were grouped into two groups (4-7 and 8-11), and
gender (male and female) was analyzed separately. The age groups were defined based on
a study [26] that stated the cutoff point of neophobia intervention in children should start
before eight y/o since younger children are more likely to change their food behavior than
older ones. The instrument’s internal consistency and domains were verified using Cron-
bach’s alpha coefficient. Values greater than or equal to 0.7 indicate good consistency [27].
Neophobia scores were described as mean and standard deviation for quantitative variables
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and as frequencies and percentages for categorical variables. These scores were compared
among Brazil regions using a one-way analysis of variance followed by Tukey’s post hoc
test. The comparison of neophobia scores according to gender and age was performed us-
ing Student’s t-test. The neophobia scores were categorized into three levels (low, medium,
and high neophobia). The Pearson’s Chi-square test was used to compare the neophobia
levels among regions, gender, and age. Student’s t-test was used to verify for each age
if there was a statistically significant difference between the scores of general neophobia
and the other domains according to gender. All tests considered two-tailed hypotheses
and a significance level of 5%. For the analysis, the data were extracted from the Google
Forms® platformin a Google® spreadsheet and analyzed using the SPSS® 20.0 software,
using descriptive statistics and presented as mean and standard deviation, frequencies,
and percentages.

3. Results

The final sample was composed of 1112 participants after excluding 5 subjects that
refused to sign the consent form; 2 children were not Brazilian and 97 responses referred to
children outside the age range of this study (response rate 91.5%). The national distribution
of the participants among the Brazilian regions is in Table 1. Participants were mostly
from the Southeast region (n = 425; 38.2%) and the Northeast (n = 299; 26.9%). They were
followed by the South (n = 172; 15.5%), the Midwest (n = 116; 10.4%), and the North (n = 100;
9%). The sample did not diverge more than 30% from the distribution of children aged 4 to
11 years in the large regions of Brazil. Furthermore, the sample distribution according to
sex and age was also balanced (Table 2). Therefore, it is a representative sample of children
aged 4 to 11 years in Brazil.

Table 1. Sample distribution according to the Brazilian regions, with a maximum divergence of up to
30%. Brazil, 2020-2021. n = 1112.

PNAD IBGE I .
2019 * Sample Divergence
% Frequency (n) %

Midwest 8.1% 116 10.4% 29.1%
Northeast 29.6% 299 26.9% 9.2%

North 10.9% 100 9.0% 17.3%
Southeast 38.3% 425 38.2% 0.2%

South 13.1% 172 15.5% 17.9%
BRAZIL 100% 1112 100% —

* Estimate the population of children aged 4 to 11 years, considering a uniform age distribution within each
age group.

Caregivers were mostly mothers (n = 956; 86%). Fathers (n = 75; 6.7%) and others
(family members, babysitters, etc.) (n = 81; 7.3%) were represented in a smaller proportion.
Most were female (n = 1028; 92.4%); married or in a stable relationship (n = 904; 81.3%);
lived in urban areas (n = 1072; 96.4%); and the mean age was 39.01 7.2. Most caregivers had
a first university degree (n = 381; 34.3%); the others had Master’s through postdoctoral
studies (n = 289; 25.9%), complete higher education (n = 219; 19.7%), complete high school
(n=191; 17.2%), and no study beyond complete elementary school (n = 32; 2.9%).

The children’s gender was balanced (558 girls, 50.2%; 554 boys, 49.8%), with a mean
age of 7.2 2.304. A total of 889 of the children (79.9%) had no medically diagnosed
conditions, but 223 (20.1%) presented one or more medical diagnoses (such as food al-
lergies/intolerance; eating disorders; autism spectrum disorder; Down’s syndrome; and
others) (Table 2).

The complete instrument with all 25 items showed excellent internal consistency,
0.9. The same pattern was also seen in its three domains separately (Table 3).
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Table 2. Sociodemographic data and children profile (n = 1112). Brazil, 2020-2021.

Sample
Categories
n %
Gend Male 554 49.8%
ender Female 558 50.2%
4 years old 177 15.9%
5 years old 169 15.2%
6 years old 144 12.9%
7 years old 102 9.2%
Age
8 years old 136 12.2%
9 years old 155 13.9%
10 years old 127 11.4%
11 years old 102 9.2%
No disease 889 79.9%
Food allergies 60 5.4%
Food intolerance 53 4.76%
Eating disorders P 6 0.53%
. a Autism spectrum disorder 33 2.96%
Diagnoses B

Down’s syndrome 23 2.06%
Attention deficit hyperactivity Disorder/Anxiety o
and/or Oppositional defiant disorder 20 1.79%
Other diagnoses € 56 5.03%

a Children may have one or more diagnoses. ® Anorexia/bulimia/pediatric eating disorder. ¢ Such as insect
allergies, respiratory diseases, heart disease, and others.

Table 3. Internal consistency of the neophobia instrument in each domain (n = 1112).

Number of Items Cronbach’s Alpha (1C 95%)
General Neophobia 9 0.935 (0.930; 0.941)
Fruit Neophobia 8 0.927 (0.920; 0.933)
Vegetables Neophobia 8 0.947 (0.942; 0.951)

TOTAL 25 0.973 (0.971; 0.975)

From the sample results, the categorization of food neophobia using the total number of
items of the instrument was defined by 3 scores: (i) up to 40 points: low neophobia (n
= 333; 39.9%); (ii) from 41 to 65 points: moderate neophobia (n = 408; 36.7%); and (iii)
66 points or more: high neophobia (n = 371; 33.4%), as shown in Table 4. Based on the total
score of the instrument for the classification of food neophobia and the distribution in the
sample, the score for each domain was created using the same criteria. Therefore, for each
domain, a low food neophobia is up to 13 points, moderate food neophobia is between
14 and 21 points, and a high neophobia is from 22 points. The cutoff point and the
scores for each of the three domains allow the use of the instrument in parts or as a
whole. A prevalence of high food neophobia was observed in 33.4% of Brazilian

children.
Table 4. Distribution of the sample according to neophobia classification. Brazil, 2020-2021.

Food Neophobia

Low Moderate High
Domain of neophobia in general * 301 (27.1%) 354 (31.8%) 457 (41.1%)
Domain of neophobia for fruits * 451 (40.6%) 325 (29.2%) 336 (30.2%)
Domain of neophobia for vegetables * 296 (26.6%) 352 (31.7%) 464 (41.7%)
TOTALINSTRUMENT SCORE ** 333 (39.9%) 408 (36.7%) 371 (33.4%)

*Domain score cutoff points: low—up to 13 points; moderate—from 14 to 21 points; high—22 points or more.
**Total score cutoff points: low—up to 40 points; moderate—from 41 to 65 points; high—66 points or more.
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There was no significant difference for the general neophobia score and its domains for
the Brazilian regions (p > 0.05). The Student’s t-test was performed to verify of there was a
difference between genders for each of the domains. In general, boys were more neophobic
in all domains that assessed food neophobia, p < 0.05. In the domain of neophobia in
general and neophobia for fruits, boys were significantly more neophobic, p < 0.05. In the
vegetable domain, there was no difference in neophobia between genders. The ages were
disaggregated and analyzed to see if there was a difference between them. The Student’s
t-test was performed, and there were no differences between ages. They remained grouped
for the analyses. There was no difference for the age groups when analyzing neophobia in
domains and general. The first group (4 to 7 y/o) and the second (8 to 11 y/o) presented
similar neophobia. It was also verified whether the differences in the values of general
neophobia and other domains according to sex were significant at each age. Among 4-7y/o
children, there were not significant differences between sexes in all domains and the general
instrument. Among 8 y/o children in the vegetable domain, girls had the highest mean
(p = 0.045). Considering the 9 y/o group, boys had a higher mean for the domain of
fruits (p = 0.010), vegetables (p = 0.033) and the general instrument (p = 0.023) than girls.
In the 10 y/o group, boys also presented a higher mean for the general domain (p =
0.049) and fruit domain than girls (p = 0.031). Finally, in the 11 y/o group, boys had
higher scores for the general domain (p = 0.015), the fruit domain (p = 0.015), the
vegetable domain (p = 0.008), and for the general instrument (p = 0.009) than girls.

The classification of neophobia into low, moderate and high was evaluated for each
Brazilian region, gender, and age group (Table 5). There was no significant difference be-
tween the Brazilian regions, and there was no statistically significant difference between the
age groups. Therefore, in our sample, older children present similar results for neophobia
as younger children.

Table 5. The distribution of the neophobia classification by Brazilian region, gender, and age group
(n = 1112). Brazil, 2020-2021.

Brazilian Regions Gender Age Group
Midwest  Northeast North Southeast South p* Girls Boys p* 4-7y 8-11y p*
Tertial Approximation 116 299 100 425 172 558 554 592 520
General neophobia
28 64 29 129 51 161 140 156 145
Low (13) (24.1%) (21.4%)  (29.0%)  (30.4%) (29.7%) (28.9%) (25.3%) (26.4%) (27.9%)
36 114 36 116 51 189 164 203 150
Moderate (14 to 21) (311%)  (381%)  (36.0%)  (27.2%)  (29.6%) 2980 (338%)  (206%) 002  (342%)  (288%) 0146
, , 52 121 35 180 70 208 250 233 225
High (22) Fruit (44.8%) (40.5%)  (35.0%)  (42.4%) (40.7%) (37.3%) (45.1%) (39.4%) (43.3%)
neophobia Low
43 118 48 168 74 239 212 247 204
(13) (37.1%) (39.5%)  (48.0%)  (39.5%)  (43.0%) (42.8%) (38.3%) (41.7%)  (39.2%)
32 98 26 122 47 176 149 182 143
Moderate (14 to 21) (27.6%)  (32.7%)  (26.0%)  (287%)  (27.3%) 0567  (316%)  (26.9%) 0%  (308%)  (27.5%) 0109
, 41 83 26 135 51 143 193 163 173
High (22) Vegetable (35.3%) (27.8%)  (26.0%)  (31.8%) (29.7%) (25.6%) (34.8%) (27.5%) (33.3%)
Neophobia Low (13)
28 73 34 114 47 152 144 158 138
Moderate (14 to 21) (24.1%) (24.4%)  (34.0%)  (26.8%) (27.3%) (27.2%) (26.0%) (26.7%)  (26.5%)
32 9 28 143 53 180 172 194 158
High (22) (27.6%)  (321%)  (28.0%)  (33.7%)  (30.8%) 0% (323%)  (3.0%) 0797 (328%)  (30.4%) 0627
56 130 38 168 72 226 238 240 224
TOTAL (48.3%) (43.5%)  (38.0%)  (39.5%) (41.9%) (40.5%) (43.0%) (40.5%)  (43.1%)
Low (up to 40)
31 80 36 132 54 165 168 182 151
Moderate (41 to 65) (26.7%)  (26.8%)  (36.0%)  (31.1%)  (31.4%) (29.6%) (30.3%) (30.7%) (29.0%)
39 125 35 148 61 228 180 229 179
High (66 or more) (33.6%) (41.8%)  (35.0%)  (34.8%) (35.5%) 9497 (40.8%) (32.5%) 0006 (3879 (34.5%) 0101
46 94 29 145 57 165 206 181 190
(39.7%)  (31.4%)  (29.0%)  (341%)  (33.1%) (29.6%) (37.2%) (30.6%) (36.5%)

* Pearson’s Chi-square test.
There was no significant difference in the neophobia classification in general and the
domains among the large regions of Brazil (p > 0.05). Boys’ neophobia was significantly
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higher (p < 0.05), except for the vegetable domain. There was no significant difference in
neophobia with age.

4. Discussion

Improving diet quality while reducing environmental impact and achieving sustain-
able development outcomes is critical from a global perspective [28]. However, the first step
to achieve it is stimulating healthier diets, generally lower in environmental impact [28].
Healthier diets present various barriers, such as physical and economic access to food,
eating habits, lack of knowledge, lack of encouragement to consume healthy foods, practi-
cality in preparation and access that can promote the rejection of unfamiliar and healthy
foods. Therefore, it is important to promote healthier eating habits since birth and have
knowledge about children’s food neophobia to improve diet quality throughout life.

Although there are some available instruments to evaluate food neophobia, the most
appropriate questionnaire is considered to be the one developed in the country and written
in the language where the study will take place [22] due to ethnic, social, and cultural
aspects. In Brazil, the instrument to identify food neophobia in children by their caregivers
was developed and validated in 2020 [23]. However, this is the first study in Brazil to
estimate nationwide the prevalence of food neophobia among children aged 4 to 11 years
old and to classify the neophobia into scores. The knowledge on the prevalence and
classification of neophobia may be promising to stimulate specific public policies that
promote healthier and sustainable eating habits.

The development of the score was similar to that from other studies, including cat-
egorizing neophobia into low, moderate, and high. Scores were based on the studied
population to simplify its identification and classification [15,17,29,30]. Our study showed
that only 27% (n = 301) of the children were classified with low neophobia and most
(n = 458; 42%) as high neophobia. These data are essential to identify food neophobia
among children and search for an adequate approach to face neophobia. Additionally, the
score created to groups of fruits and vegetables is important to identify the main groups
that affect food neophobia, allowing more targeted interventions based on children’s food
rejections and preferences. The score categorization is vital since the lack of diversity
in food caused by food neophobia restricts the intake of nutrients necessary for health
maintenance and promotion. When food restriction is high, it can affect health and the
children’s cognitive and motor abilities [12].

Our results showed that boys were more neophobic than girls (p < 0.05), from 9 to
11 years old. Similar results were observed in Swedish children (n = 722) and showed that
nine-year-old boys had higher food neophobia scores than nine-year-old girls [31]. Results
in Italy, in a study developed in 2014 with 560 children aged 6 to 9 years, showed that boys
were more neophobic than girls in all age groups [26]. Another study with Swedish children
(n=57) aged 2 to 17 y/o showed that boys presented higher scores to food neophobia than
girls [32]. In Pennsylvania (U.S.A.), a study with children aged 4-5y/o (n = 82) showed
that boys had higher levels of neophobia than girls [33]. One potential explanation for the
gender difference is that boys have less healthful food preferences than girls at almost every
age [34] and the environmental effects, such as personality [35]. In London, researchers
observed that boys scored higher than girls in food neophobia in children aged 4-5 years
old (n = 109), but this difference was not statistically significant [14]. Additionally, other
studies found no differences in neophobia scores among gender [17,36]. Therefore, more
studies need to be conducted to assess the difference in neophobia between the gender and
determining factors. Additionally, we asked about different health conditions but did not
exclude the participants since we aimed to target Brazilian children in general. We used
the information about health conditions to verify if the participants presented differences
depending on different health conditions and it was not significantly different (p > 0.05).

There was no difference in neophobia between age groups in our study as occurred in
other studies [37,38]. However, different from our results, some studies showed that the
older children had lower scores on the neophobia scales than the younger children [26,31,32].
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A review about food neophobia mentioned that neophobia tends to decrease with age
throughout childhood, adolescence, and adulthood. A general decrease happens until
early adulthood and stabilizes in adulthood [39]. A potential reason is that children have
different experiences as they grow up, learn about new foods, and interact more with their
environment. Therefore, fewer things and foods are new for older children [39]. Factors,
such as pressure to eat, parental practices, and social influences, can affect the magnitude
and duration of the expression of food neophobia [39], children’s innate preference for
sweet and savory flavors, parents’ lack of encouragement and/or affection at mealtime [12].

The COVID-19 pandemic forced social isolation in Brazil and affected foods habits [40].
Overworking and inadequate divisions of chores at home threatened the quality of food
consumption [41], changed dietary behaviors, increased food intake, and unhealthy food
choices during the pandemic, affecting everyone [42]. A study with Brazilian adults
(n = 312) about their perceptions of food habits in this period shows that they
changed their food consumption and purchases. They reduced their shopping trips to
markets and started using delivery services and shopping platforms [40]. During the
social isolation, a study [43] with Brazilian children (n = 589) between 2 y/o and 9y/o
and adolescents (n = 720) also identified changes in eating habits. The overload of
household tasks and homework during the pandemic may have influenced them to eat
more practical food and snacks, as shown by the replacement of large meals with
unhealthy and unsustainable foods [43]. The changes in children’s routines also showed
effects. A study [44] conducted during the COVID-19 pandemic with Brazilian children
(n=530) 6y/o to 11y/o shows that 52.3% (n = 277) presented anxiety, 35.7% (n = 189)
agitation, 41.9% (n = 222) irritability, 23.2% (n = 123) fear, and 22.1% (n = 117) presented
discouragement, which influenced sleep and appetite patterns [44].

In our sample, there was no difference among age, probably because of parental
practices, since the analysis of personal food consumption in Brazil [45] showed that the
food consumption of Brazilians is composed of food with reduced nutrient content and
high-calorie content. The traditional Brazilian diet, such as rice and beans, has decreased
and lost its space among the preferences of Brazilians. The consumption of fruits and
vegetables has decreased in recent years. It is below the recommended level, leading to a
reduction in fiber consumption, which may indicate a decline in the quality of the diet. In
addition, there was an increase in sugar consumption [45], which may indicate that this
nutritional transition with dietary changes affects the variety and consumption of the new
and different foods that children are exposed.

A study [46] about the perceptions and choices of Brazilian children as consumers of
food products shows a similar tendency. Children aged 8-10 years (n = 71) were students
in public schools where energy-dense and nutrient-poor food consumption was severely
restricted. However, these foods were shopped independently in local minimarts near the
children’s homes and schools and influenced their parents’ purchases at the supermarket.
The study revealed children’s active role in influencing family food choices and making
independent food purchases [46]. A study that performed translation and validation of
the food neophobia scale (FNS) in Brazilian adults found that most respondents were
classified as neutral (72.5%) and 17.5% were neophobic [22]. However, this study [22] used
a limited number of participants (n = 40), and there are no studies with a sufficient sample
evaluating the national prevalence of neophobia (general and in the fruit and vegetable
domain) in Brazil.

A systematic review investigated the relationship between picky eating and/or food
neophobia with childhood weight status in studies performed from 1990 to 2015. Among
the 41 studies included in the systematic review, the prevalence of food neophobia varied
between 40% and 60% [47]. In Pennsylvania (U.S.A.), 7-year-old girls (n = 192) participated
in a study investigating food neophobia. It was observed that 33% (n = 63) of the girls
had medium-to-high neophobia scores [8], different from our study in which 71% of the
girls (n = 397) presented moderate and high neophobia scores (Table 5). Among 2-5y/o
Australian children (n = 371), overall, they were moderately food neophobic [48], which is
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different from our study in which 32% (n = 353) were considered moderate neophobic. In
southern Poland, a study with children aged 2.5-7 y/o (n = 325) showed that the prevalence
of a high level of food neophobia was found in 10.8% of the children (differently from
our results that showed 41% of the sample with high neophobia). A medium level of
neophobia was found in 76.9% of the children [17]. In Jeddah, Saudi Arabia, the study [37]
included 216 children aged 3 to 7 years old. Most children, 98.6%, had moderate-to-severe
food neophobia [37], higher than our findings that showed a 73% moderate/high food
neophobia among our sample.

In Brazil, the most common, even for elites, are part-time schools, studying one period
and staying at home the other. Only recently has the offer of full-time teaching increased,
mainly in private schools. Full-time also meets a demand related to the daily interests of the
practical life of families, as guardians who work all day end up delegating the child’s care
to the school [49]. In 2020, 29.5% of public basic education schools had full-time enrollment
in Brazil [50]. The National School Feeding Program (PNAE) is considered one of the
most comprehensive and long-lasting programs in school feeding globally. It includes
students in the public school system and involves food and nutrition education actions
for all students. However, it is sometimes performed with low frequency [51]. These two
aspects of the reality in Brazil can explain our findings of 73% of moderate/high food
neophobia [52]. Additionally, foods consumed in Brazil are more varied than those in the
rest of the world [52]. Several feelings can influence food neophobia, such as fear, anxiety,
pleasure, fun, access to food, food preferences [7,53], and sensory preferences [12], and
must be considered.

Children with food neophobia tend to eat fewer fruits and vegetables [21,39,54], and
sometimes the greater the neophobia, the lower the consumption of these foods [16,18,55,56].
The recommendation of the World Health Organization is to consume at least 400 g of
fruits and vegetables a day. Adequate consumption of these foods is essential for children’s
growth and development. It prevents different diseases and promotes quality of life. The
little variability of fruits and vegetables and their low consumption can contribute to a
nutrient-poor diet, generating nutritional deficiencies [2,57]. Therefore, it is crucial to iden-
tify the neophobia considering fruit and vegetable groups to allow effective interventions
since food neophobia affects overall diet quality and children’s health [8,12,14,15].

Despite the continental dimension of Brazil with different characteristics among the
five main regions, there was no significant difference in the neophobia score (and in
the domain scores) between the Brazilian regions (p > 0.05). A study in Brazil analyzed
the characteristics of food consumption outside the home. The individuals evaluated
(n = 34,003) were older than 10 years. It was observed that the food groups with the
highest prevalence of out-of-home consumption were fried and baked snacks, pizza, soft
drinks, and sandwiches, and in all regions of Brazil, in urban and rural areas, in both
genders and all age groups evaluated [58]. The expansion of social policies reduced social
inequalities and allowed the country to grow inclusively [59]. There were no
nationwide studies evaluating neophobia in Brazil that could enable us to discuss and
compare our results.

It is important to emphasize that the data collection occurred during the COVID-19
pandemic and began months after it started in Brazil. The pandemic influenced Brazil’s
families’ income and employment, with severe impacts for many people [60,61]. This
very unusual moment in the world affected food access and food behavior, but it is now
our reality since we are still facing the pandemic. Additionally, the COVID-19 pandemic
influenced children’s food priorities and eating behaviors since they experience moderate-
to-severe anxiety symptoms due to increased hunger, emotional over-eating, and food and
satiety responsiveness, which decreased the enjoyment of food [62]. Thus, food neophobia
may also be modified, and it is important to evaluate it during the COVID-19 pandemic
and after it. Moreover, as it is impossible to predict the end of the pandemic, more studies
should be conducted during this period.

Our study has strengths, such as the representativeness of all Brazilian regions and
the large sample that makes us confident about the adequate power of the study design.
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Our study’s potential limitations should be mentioned. The type of sampling used in this
study may lead to selection bias, as the sample was obtained non-randomly. This bias
was assumed because access to the study population on a national level was challenging
due to the COVID-19 pandemic situation and the existing mobility restrictions during
data collection. The pandemic period might influence food neophobia in children, but we
cannot measure this or compare it with pre-pandemic data, as that data does not exist. The
pandemic (with greater parental involvement and increased behavioral problems caused
by prolonged confinement) may have influenced the children’s diet, as they spent more
time at home and probably with a different routine than usual. However, because parents
or caregivers were working remotely during the period, it may have helped them to have
a closer perception of reality about their children’s diet, as they began to monitor almost
all meals.

The high response rates from female caregivers could lead to a gender bias. However,
more female respondents are expected since females tend to be more concerned about
health and children’s health and participate more often in the studies [63—67]. The research
was disseminated on social networks and in universities across Brazil, which may be
reflected in the sample since most caregivers had completed a first university degree.

5. Conclusions

This study developed a score definition to classify food neophobia in Brazilian children
that was considered satisfactory. Even in the case of such an extensive and populous country,
there was no difference among the country regions, which allows it to be used widely,
correctly classifying all children in the age group for which the instrument is intended. The
score for the complete instrument with 25 items, or the 3 domains, makes it of practical use
and can be used to assess neophobia with more caution, evaluating in which domain the
child is more neophobic. It will enable more targeted professional interventions and bring
satisfactory results in the future.

The prevalence of food neophobia allowed us to identify this behavior in Brazilian
children and better understand the population. It is worrying that there was no difference
between ages in food neophobia, indicating that it did not tend to decrease with advancing
age, which could cause nutritional damage for children. Boys being more neophobic
than girls is a point of attention that deserves to be further studied to explain the reasons.
Increasing knowledge about food neophobia is the first step toward reducing it, stimulating
debates on the theme to construct public policies in this direction.
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Abstract: Food neophobia (FN) is common among children with autistic spectrum disorder (ASD),
potentially impairing their health and diet quality. This study aimed to investigate and classify the
prevalence of FN among 4-to-11-year-old Brazilian children with ASD. This descriptive cross-sectional
study was performed by applying online a validated instrument to identify FN in Brazilian children
with ASD through their caregivers’ responses for a national prevalence of FN in this group. The final
sample included 593 children with ASD, 80.1% of boys, with a mean age of 6.72 2.31 years, and 83%
having only ASD. Almost 75% (n = 436) of the children with ASD had high food neophobia scores.
The fruit neophobia domain had the lowest prevalence of high neophobia (63.7%). No significant
difference in FN (total, fruit, and vegetable domains) was found, considering gender and age. There
was no statistical difference in FN (all domains) by the number of residents in the same household,
income, or the caregivers’ educational level. FN did not decrease in older children with ASD. FN is a
more complex problem, requiring a multidisciplinary trained team to face the problem.

Keywords: food neophobia; autism; child

1. Introduction

Autistic spectrum disorder (ASD) is a heterogeneous neurodevelopmental disability
that may lead to persistent deficits in social communication and interaction and behav-
ioral challenges. It includes restricted and repetitive patterns of behavior, interests, or
activities [1,2]. The Centers for Disease Control and Prevention (CDC) estimates the preva-
lence of ASD as 1in 44 children and four times more frequent in boys than in girls [3].

The manifestations of ASD vary according to age, developmental level, and
severity—hence the term “spectrum”. Typical behaviors are persistence on the same thing;
an inflexible routine; monotonous eating habits; resistance to change; extreme reactions
regarding food taste, smell, texture, or appearance; and excessive dietary restrictions due to
hyperreactivity or hyporeactivity to sensory stimuli [1,2]. Considering these aspects, ASD
has been associated with eating-related atypicality, such as food neophobia (FN). FN is char-
acterized by the difficulty of trying novel foods that can potentially impair diet quality and
health [4,5]. FN is influenced by heredity [6,7], prenatal experiences [8], parental influence
on eating habits [9,10], parental pressure for the child to eat [9], parental affectivity during
meals [9], child anxiety [9,11], sensory preferences [8], and an innate preference for some
flavors [9]. FN has been investigated in several scenarios, such as in children [9], twins [6],
adolescents [12], adult twins [13], adults [14], pregnhant women [15], the elderly [16], and
patients with celiac disease [17]; for specific foods [18,19]; and even during the COVID-19
pandemic [20]. The FN peak is in childhood, and there is a tendency of stabilization in
adulthood [5,8,21-23]. All aspects related to food refusal may be worse in ASD due to its
repetitive behavior and the reluctance to accept new issues or changes in routines [24-26].
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Environmental factors, such as parents’ behaviors, mainly affect the food choices
of a child with ASD and may encourage them to try a more diversified and healthier
diet [24]. A high FN level is frequently related to low consumption of fruits and vegetables
(the most common food neophobia in children) [21,27] and a higher intake of sweets and
snacks [28-30]. Several studies have been performed on the nutritional interventions and
eating disorders of children with ASD [24-26,31] but few on FN in this group [4,32,33].
No study has either evaluated the FN prevalence and classification in children with ASD
or whether it occurs only during the peak that is up to 5 years and then decreases [9].
The hypothesis is that there is a high prevalence of FN in children with ASD due to their
stereotypes, rigidity, and difficulties in social environments.

Data on the prevalence and classification of FN in children with ASD can help health
professionals and parents with appropriate mealtime behavior and healthier eating habits
in children with ASD. Therefore, this study aimed to investigate and classify the prevalence
of FN among 4-to-11-year-old Brazilian children with ASD.

2. Materials and Methods

This research was a descriptive cross-sectional study performed by applying a previ-
ously validated instrument [34] in a sample of caregivers of children with ASD to evaluate
and characterize the prevalence of FN in 4-to-11-year-old Brazilian children with ASD.
According to the Declaration of Helsinki guidelines, the study was approved by the Health
Sciences Ethics Committee, University of Brasilia (no. 4.407.816, November 2020), updated
in 2022 (no. 5.438.498).

2.1. Participants

The sample comprised caregivers of children with ASD from Brazil (diagnosed by
a physician using DSM-5) who consented to participate in the study and knew about
the children’s eating habits (often following their meals). The caregiver was considered
the person who cared for the child, such as the mother, father, a grandparent, brother,
sister, uncle, or cousin, or a person who cares for the child with no family relationship
(Supplementary Table S1). Researchers excluded incomplete questionnaires.

Only one caregiver could answer the instrument, as informed by the researchers.
Those with more than one child with ASD who met the inclusion criteria could answer
the questionnaire once for each child. The snowball sampling technique was used for
recruitment, with convenience non-probability sampling. The snowball sampling technique
uses reference networks, so it is appropriate for research with groups that are difficult to
access or even when dealing with more private topics. This study used public and private
education centers as reference networks, such as schools [35]; groups of children with ASD
and parents of children with ASD, such as the Moviment Pride Autism Brasil [36]; national
and state autism groups; national clinical contacts, such as pediatricians, psychologists,
psychiatrists, and psychopedagogues and teachers who care for autistic people; regional
councils of nutritionists [37,38]; and universities, university centers, and colleges in their
projects with the community (extension projects) that assisted children with ASD. In
addition, we used disclosures on the internet in social media, such as Instagram® [39],
Facebook® [40], and Twitter® profiles related to the studied group.

2.2. Instrument Application

The FN validated instrument [34] was spread using the online platform Google Forms®
via social networks (such as Facebook®, Twitter®, and Instagram®), messaging apps, and
email from November 2020 to November 2021.

Sociodemographics related to the respondent caregiver and child data were collected
in the first part of the instrument. The caregiver’s variables were age, gender, degree of
kinship, marital status, educational level, and family income. Children’s profiles in the
study consisted of the following variables: gender, age, diagnoses, Brazilian region of
living, housing area, and the number of people living in the same house.
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Answered

(n=742)

Other conditions

Caregivers answered the instrument themselves. The FN instrument presented three
domains: general, fruit, and vegetable neophobia. A better analysis of the scores was
possible because each domain had a homogenous number of items [34], allowing the
assessment of FN in each domain or in general.

2.3. Statistical Analysis

Children with ASD were grouped by age into two categories (4—7 and 8-11 years) fol-
lowing a previous search [41] that mentioned that the cut-off point of FN intervention should
start before 8 years of age. The children’s gender (male or female) was evaluated separately.

For accounting and classification, the response options were inverted on the scale,
and the responses were scored from 0 to 4. The total score (25 items: general domain with 9
items, fruit domain with 8 items, and vegetable domain with 8 items) ranged from 0 to 100.
Higher values indicated a higher FN of the evaluated child. Classification followed three
levels of FN (low, medium, and high). Next, domain score cut-off points were up to 13
points (low), from 14 to 21 points (moderate), and 22 points or more (high). Moreover,
the total score cut-off points were up to 40 points (low), 41 to 65 points (moderate), and
66 points or more (high).

The FN scores’ quantitative variables were determined using means and standard
deviations. For categorical variables, frequencies were used. The FN scores for gender
and age were compared using the independent Student’s t-test. The Kolmogorov—Smirnov
(with Lilliefors adjustment) test verified the normality of scores. Pearson’s chi-square
test was performed to compare the neophobia levels by gender, age, educational level
of caregivers, number of residents in the same house, and family income. Two-tailed
hypotheses and a significance level of 5% were considered for all tests. The Google Forms®
platform data were extracted and analyzed using SPSS® 20.0 software.

3. Results

Of 742 participants who accessed the questionnaire, 593 constituted the final sample (Figure 1).
Seventy-one children excluded from the sample were without ASD but had other conditions, such
as Down syndrome, food intolerance, and allergies or had no diagnosed condition. Children with
a confirmed diagnosis of ASD could have, in this study, other coexisting conditions beyond ASD.

Out of age group

M ASD confirmed | Only brazilian | Only from4 to 11 l Only agreed to N Final sample

diagnosis children ylo ’ participate ' (n=>593)

ASD unconfirmed Disagreed to

diagnosis (n=6) Foreign child (n=1) participate (n=2)

Figure 1. Schematic representation of the study sample (Brazil, 2020-2021). ASD: autistic
spectrum disorder.

Caregivers were mostly female (n = 565; 95.3%), in a stable relationship (n = 411;
69.3%), and mothers (n = 544; 91.7%) and had a high school degree (n = 163; 27.5%). The
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monthly family income was low; 57.5% received up to 3 minimum wages (MW), with the
highest frequency up to 1 MW (n = 128; 21.6%) and up to 2 MW (n = 111; 18.7%). Some
participants had no income (n = 32; 5.4%). During data collection, the MW was about USD
190 (conversion rate of USD 1.00 to BRL 5.52); see Supplementary Table S1.

Children were mostly boys (475; 80.1%) and living in urban areas (560; 94.4%), with a
mean age of 6.72 2.31 years (Supplementary Table S2) and a maximum of 10 people living in
the same house (3.77 1.14). Most children had only an ASD diagnosis (n = 492; 83%). The
remaining also presented other medical diagnoses, such as food allergies/intolerance and
Down syndrome (Supplementary Table S2).

Considering the total FN score, almost 75% (n = 436) of the children with ASD pre-
sented high scores for FN. The prevalence of low and high FN among children with ASD
was 8.4% and 73.9%, respectively (Table 1). The FN domain for fruits had the lowest
prevalence of high neophobia (63.7%).

Table 1. Distribution of the sample according to food neophobia classification in children with ASD
(n = 593; Brazil, 2020-2021).

Food Neophobia

Low Moderate High
General neophobia domain * 39 (6.6%) 105 (17.7%) 449 (75.7%)
Fruit neophobia domain * 68 (11.5%) 147 (24.8%) 378 (63.7%)
Vegetable neophobia domain * 50 (8.4%) 105 (17.7%) 438 (73.9%)
Total score ** 50 (8.4%) 107 (18.0%) 436 (73.9%)

*Domain score cut-off points: low—up to 13 points; moderate—from 14 to 21 points; high—22 points or more.
**Total score cut-off points: low—up to 40 points; moderate—from 41 to 65 points; high—66 points or more.

There was no significant difference in FN (total, fruit, and vegetable domains) by
gender and age (Table 2).

Table 2. Scores and distribution of the food neophobia classification by gender and age group in
children with ASD (Brazil, 2020-2021).

Gender Age
Girls Boys 4-7 Years 8-11 Years
(n = 118) (n = 475) p-Value (n = 378) (n = 215) p-Value
General-neophobia
Mean (SD) 24.86 (7.56) 25.84 (7.03) 0.184 * 25.31 (7.18) 26.23 (7.06) 0.135 *
Low (13) 10 (8.5%) 29 (6.1%) 27 (7.1%) 12 (5.6%)
Moderate (14 to 21) 22 (18.6%) 83 (17.5%) 0.596 ** 71 (18.8%) 34 (15.8) 0.458 **
High (22) 86 (72.9%) 363 (76.4%) 280 (74.1%) 169 (78.6%)
Fruit neophobia
Mean (SD) 22.23 (7.63) 23.08 (7.11) 0.252 * 22.61 (7.26) 23.43 (7.14) 0.184 *
Low (13) 17 (14.4%) 51 (10.7%) 46 (12.2%) 22 (10.2%)
Moderate (14 to 21) 27 (22.9%) 120 (25.3%) 0.509 ** 87 (23.0%) 60 (27.9%) 0.376 **
High (22) 74 (62.7%) 304 (64.0%) 245 (64.8%) 133 (61.9%)
Vegetable neophobia
Mean (SD) 24.42 (8.06) 24.87 (6.92) 0.543 * 24.59 (7.16) 25.13 (7.15) 0.379 *
Low (13) 13 (11.0%) 37 (7.8%) 33 (8.7%) 17 (7.9%)
Moderate (14 to 21) 21 (17.8%) 84 (71.2%) 0.519 ** 63 (16.7%) 42 (19.5%) 0.662 **
High (22) 84 (71.2%) 354 (74.5%) 282 (74.6%) 156 (72.6%)
Total
Mean (SD) 71.52 (21.37) 73.79 (19.35) 0.264 * 72.52 (19.94) 74.79 (19.43) 0.179 *
Low (up to 40) 13 (11.0%) 37 (7.8%) 34 (9.0%) 16 (7.4%)
Moderate (41 to 65) 20 (16.9%) 87 (18.3%) 0.519 ** 70 (18.5%) 37 (17.2%) 0.714 **
High (66 or more) 85 (72.0%) 351 (73.9%) 274 (72.5%) 162 (75.3%)

*Independent t-test; ** Pearson’s chi-square test.

Results did not show a significant difference in FN (all domains) by the number of
residents in the same household up to 3 people compared to 4 or more (p = 0.760; p = 0.538;
p = 0.628; p = 0.698). There was no significant difference in FN by income when comparing
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up to 4 MW, 5 to 9 MW, and more than 10 MW (p = 0.178; p = 0.939; p = 0.403; p = 0.629).
There was also not a significant difference in FN by the caregivers’ educational level
(p=0.184; p= 0.872; p = 0.196; p = 0.552); see Table 3.

Table 3. Distribution of the food neophobia classification by the educational level of caregivers, the
number of residents in the same house, and family income (Brazil, 2020-2021).

Educational Level of Caregivers

High

Hi

Number of Residents in

the Same House Family Income

10 MW

gher Upto3

p- Upto4 5to9 P p-
School Education p-m\lilmue People 4 ot;More Value MW *** MW *** Mu?: Value
(n = 314) (n = 279) (n = 140) (n=320) ok (n = 376) (n = 105) (n= 77) Hrkk
General neophobia *
Low 19 (6.1%) 20 (7.2%) 19 (7.3%) 20 (6.0%) 28 (7.4%) 2 (1.9%) 7 (9.1%)

High 231 (73.6%)

218 (

(]

78.1%) 199 (76.0%) 250 (75.5%) 277 (73.7%) 86 (81.9%) 59 (76.6%)

Fruit neophobia *

Low 34 (10.8%) 34 (12.2%) 33 (12.6%) 35 (10.6%) 45 (12.0%) 11 (10.5%) 8 (10.4%)
Moderate 78 (24.9%) 69 (24.7%) 0.872 60 (22.9%) 87 (26.3%) 0.538 94 (25.0%) 24 (22.8%)  21(27.3%) 0.939

High 202 (64.3%) 176 (63.1%) 169 (64.5%) 209 (63.1%) 237 (63.0%) 70 (66.7%) 48 (62.3%)
Vegetable neophobia *

Low 21 (6.7%) 29 (10.4%) 22 (8.4%) 28 (8.5%) 32 (8.5%) 7 (6.7%) 10 (13.0%)
Moderate 53 (16.9%) 52 (18.6%) 0.196 42 (16.0%) 63 (19.0%) 0.628 61 (16.2%) 21(20.0%) 16 (20.8%) 0.403

High 240 (76.4%) 198 (71.0%) 198 (75.6%) 240 (72.5%) 283 (75.3%) 77 (73.3%) 51 (66.2%)
Total **

. ] . ] . (] . C . ] . C . (]

Moderate 59 (18.8%) 48 (17.2%) 0.552 44 (16.8%) 63 (19.0%) 0.698 74 (19.7%) 14 (13.4%) 15 (19.5%) 0.629

High 232 (73.9%)

204 (73.1%)

194 (74.0%) 242 (73.1%) 270 (71.8%) 83 (79.0%) 55 (71.4%)

* Domain score cut-off points: low—up to 13 points; moderate—from 14 to 21 points; high—22 points or more.
** Total score cut-off points: low—up to 40 points; moderate—from 41 to 65 points; high—66 points or more.
X Minimum wage. **** Pearson’s chi-square test.

4. Discussion

This study is the first to assess FN in Brazilian children with ASD using a validated
questionnaire, bringing data from a large sample of children with ASD. It is crucial since
FN can impair the nutritional status and health of children with ASD because they tend to
experience a monotonous diet. Comprehending the factors that influence FN in children
with ASD may help them and their families to improve their diet quality and plan their
meals. Most respondents were female (n = 565; 95.3%) and mothers (n = 544; 91.7%),
similar to those found in a nationwide study on FN in Brazilian children in which 92.4%
of respondents were female and 86% were mothers [42]. These data were expected since
females and mothers tend to be more concerned about children’s health and participate
more often in studies [43-47]. It is important to emphasize that a previous study using
the same FN instrument compared responses from parents (mothers or fathers) of the
same children. The results showed that the responses were similar independent of the
caregiver [48]. Therefore, the large number of mothers participating in this study probably
did not influence our results.

In this study, the monthly family income was low (about 57.5% received up to 3 mini-
mum wages (MW); Supplementary Table S1). The tendency of a low family income was
previously mentioned in a study in Brazil that evaluated the quality of life of the parents of
children with ASD in which 80.0% of the respondents had a family income up to 4 MW [31].
Our results differed from those in the Brazilian study on FN in neurotypical children,
in which 69.1% had a family income higher than 3 MW [25]. The social, personal, and
financial impact that the families of children with ASD experience makes living with autism a
challenge. It is common for the parents of children with ASD to take care of their children by
leaving their jobs (impairing family incomes) [49,50], which justifies the results in this
study. Low-income families purchase less fresh fruits and vegetables and more unhealthy
foods since they are cheap and energy- and sugar-dense products with a longer shelf-life
and are acceptable to children [51]. In this sense, it would be plausible to associate FN with
low income due to limited dietary variety. Our results did not show a significant difference
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in FN with different family income levels (Table 3). This result was similar to a study on
neurotypical children [52] and another performed with young adults with ASD in which
neophobia was not associated with family income [53]. In our study, most children had
only ASD (n =492; 83.0%) and 17.0% of the children with ASD also presented other medical
diagnoses (such as food allergies/intolerance, Down syndrome, and others). This result
for other medical diagnoses is lower than that in Brazilian children without ASD; 20.1%
presented one or more diagnoses [42].

In our study, children with ASD were more neophobic than neurotypical Brazilian
children [42]. A similar result was found in children 8 to 11 years old from England and
Wales, in which children with ASD were more neophobic than children without ASD [4].
These results were expected since FN is often described as being chronic in ASD because
of the insistence on rigid routines during mealtimes. Children with ASD demand food
prepared the same way at each presentation and eat in the same ritualistic or obsessive
manner at every presentation. Food refusal is commonly based on texture, color, brands and
packaging, smell, food group, and temperature [26]. A meta-analysis showed that eating
problems among children with ASD are five times higher than in their peers without ASD,
suggesting that food selectivity contributes to nutritional impairments in children with
ASD [54]. Similarly, our study showed high FN prevalence in 73.9% of the children with
ASD, 2.2 times higher than in neurotypical Brazilian children (33.4%) [42]. In England, a
study evaluated FN in 4564 children (8-11 years old) from a large community-based sample
and a relatively small group of children with ASD (n = 37) [4]. Despite fewer participants
with ASD, FN was higher in the ASD group than the non-ASD group [4]. In that study,
gender and age were significantly associated with FN (p < 0.050), and younger children and
males had higher FN scores. However, it was impossible to evaluate FN among children
with ASD due to the small ASD sample [4]. Unlike our study, in a Brazilian study on FN in
children, boys were more neophobic, considering general and fruit neophobia [42]. There
was no difference between genders in vegetable FN [42], as in our results. In addition,
similarly to our study, the authors did not find differences in FN among ages [42]. FN
between age groups was not different in other studies [55,56]. However, studies have
found that older children have lower scores on FN scales than younger ones [41,57,58]. As
children grow up, FN tends to decrease because of different experiences as they learn about
new foods and interact more with their environment [21]. Considering ASD characteristics,
it would be expected that FN is most influenced by repetitive behavior than by age and
gender, as found in our study.

Although the fruit neophobia domain was relatively low compared to the other
domains, there was still a high prevalence of fruit neophobia. Fruits and vegetables are
the most rejected food groups by children with ASD, which is associated with inadequate
micronutrient intake [26]. This scenario probably occurs with children with ASD included
in our study, given the high prevalence of FN of 73.9% in total (73.9% for vegetables, 63.7%
for fruits, and 75.7% for the general domain). These results demonstrate that these children
are neophobic in various contexts and tend to have a restricted diet. A study performed
in the United States with 65 adolescents/young adults with ASD (12-28 years old) and
59 neurotypical adolescents/young adults (12-23 years old) showed that the ASD group
was more neophobic than the non-ASD group [59].

The strength of our study was the sample size (n = 593) from all regions over the
country since it dealt with individuals with specific conditions, such as children with ASD.
However, there are some limitations, such as the potential selection bias. In the participants’
selection, we did not use a random sample, making it difficult to generalize the results,
particularly those related to the respondent profile (e.g., mother or father) and internet
access. The snowball sampling technique may not be the best option for this population,
but a large number of participants allowed validation of the results. This method was
chosen because it is less costly and less invasive, requiring less effort and time for the
researchers and participants than a face-to-face interview. Face-to-face interviews were not
possible for this study to reach participants due to geographical limitations [60,61] and the
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COVID-19 pandemic during data collection. It is important to highlight that data from
Brazil showed that three in four Brazilians have internet access. About 93% of adults have a
cellphone, the primary internet access tool [62]. In addition, our previous study compared
responses given by mothers and fathers using the same questionnaire and showed that
their answers were similar independent of being a mother or father [48]. Therefore, the
large number of mothers participating in this study probably did not influence our results,
but we cannot generalize them. Therefore, the method was considered efficient for data
collection during the pandemic, despite the unrepresentativeness of the sample.

5. Conclusions

A high prevalence of total FN and others domains of FN was identified in children
with ASD from Brazil, confirming that FN is a common problem for children with ASD
and deserves more attention. FN did not decrease in older children with ASD, and no
association was found with the educational level of caregivers, the number of residents in
the same house, and family income. Boys and girls had similar neophobia, which shows
that FN is a more complex problem, requiring a multidisciplinary team trained to face
the problem.
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Table S1. Characterization of ASD caregivers (n=593). Brazil, 2020-2021.

Categories Sample
n %
Caregivers gender Male 28 4.7%
Female 565 95.3%
Degree of kinship Mother 544 91.7%
Father 24 4.0%
Grandparents 11 1.9%
Brothers and sisters 4 0.7%
Uncles 6 1.0%
Cousin 2 0.3%
No relationship 2 0.3%
Marital status Single 101 17.0%
Married/ stable union 411 69.3%
Separate / divorced 71 12.0%
Widower 10 1.7%
Schooling from 1st to 4th grade of 8 1.3%
elementary school (former
primary)
From 5th to 8th grade of 20 3.4%
elementary school (former gym)
High School (2nd degree) 30 5.1%
incomplete
Complete high school 163 27.5%
Higher Education Incomplete 93 15.7%
Higher Education Complete 113 19.1%
Postgraduate 128 21.6%
Master's degree 31 5.2%
Doctorate degree 4 0.7%
Postdoctoral 3 0.5%
Monthly family income  Noincome 32 5.4%
Up to 1 MW 128 21.6%
up to 2 MW 111 18.7%
up to 3 MW 70 11.8%
up to4 MW 35 5.9%
up to5 MW 36 6.1%
up to 6 MW 19 3.2%
up to 7 MW 18 3.0%
up to 8 MW 15 2.5%
up to 9 MW 17 2.9%
Between 10 and 12 MW 34 5.7%
Between 13 and 15 MW 12 2.0%
Above 15 MW 31 5.2%
Not informed 35 5.9%

62



Table S2. Characterization of ASD children (n=593). Brazil, 2020-2021.

Categories Sample
n %
Gender Boys 475 80.1%
Girls 118 19.9%
Age 4 years old 128 21.6%
5 years old 114 19.2%
6 years old 78 13.2%
7 years old 58 9.8%
8 years old 60 10.1%
9 years old 53 8.9%
10 years old 53 8.9%
11 years old 49 8.3%
Diagnoses® Autism spectrum disorder 492 83%
and no other disease
Food allergies 39 6.5%
Food intolerance 35 59%
Down’s syndrome 9 1.5%
Eating disorders® 1 0.1%
Attention deficit hyperactivity Disorder 16  2.6%
Others diagnoses® 30 5.0%
Brazilian regions Midwest 149 25.1%
Northeast 99 16.7%
North 33 5.6%
Southeast 222 37.4%
South 90 15.2%
Housing area Urban area 560 94.4%
Rural area 33 5.6%
People living in the same house 2 53 8.9%
3 209 35.2%
4 208 35.1%
5 84 14.2%
6 26 4.4%
7 7 1.2%
8 5 0.8%
10 1 0.2
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2 Children may have one or more diagnoses. ® Anorexia/bulimia/pediatric eating
disorder. “Such as other syndromes, cerebral palsy, epilepsy, and others.
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Abstract: A reluctance to eat and/or avoidance of novel foods is characterized as food neophobia
(FN). FN restricts the diet to familiar foods when, in fact, it should be much more varied. FN can
be a barrier to healthy foods, affecting the quality of diet, and impairing children’s growth and
development. Therefore, according to their caregivers’ perceptions, this study aimed to evaluate FN in
children from Federal District/Brazil. The Brazilian Children’s Food Neophobia Questionnaire
(BCFNeo), a specific instrument developed and validated in Brazil, was answered by caregivers of
children aged 4 to 11 y/o. Sampling occurred through snowball recruitment, being convenient and
non-probabilistic. The Health Sciences Ethics Committee approved the study. The analysis evaluated
FN in total (BCFNeoTot) and in the following domains: general (FNgen), for fruits (FNfru), and for
vegetables (FNveg). FN scores were compared between sex and child’s age and categorized according
to three ordinal levels. FN levels were compared using the Mann—-Whitney U test. The Friedman test,
followed by the Wilcoxon test with Bonferroni correction, was performed to analyze differences in
FN according to the environment. Of the caregivers’ answers for their children, 595 answers were
included, because 19 were out of age. The prevalence of high FN was 42.9%. The domain with the
highest prevalence of high FN was vegetables (48.6%). Children aged 8 to 11 y/o had a higher mean
FN in two domains (FNgen p = 0.047 and FNveg p = 0.038) when compared to children aged 4 to 7
y/o. Boys were more neophobic in all domains (FNgen p = 0.017; FNfru p = 0.010; FNveg p = 0.013;
BCFNeoTot p = 0.008), and FN tends not to decrease with age. The results showed that the children of
the FD are more neophobic than Brazilian children in general, highlighting the importance of
additional studies in FN determinants in this population and nutritional education interventions to
reduce FN among FD children.

Keywords: child; food neophobia; prevalence

1. Introduction

A reluctance to eat and/or avoidance of novel foods is characterized as food neophobia
(FN) [1]. This condition can restrict the diet to familiar foods when, in fact, it should be
much more varied, especially for omnivores like humans. Therefore, FN describes a
psychological trait whose intensity varies among individuals, raising questions of causality,
correlation, and measurement [2]
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Despite FN being a relevant topic in health promotion, it began gaining prominence
in the late 20th century, particularly during the 1980s and 1990s. The first instrument to
evaluate FN was created in 1992 by Pliner and Hobden [1]. In 1994, Pliner created an
instrument focused on children [3]. It is relevant to choose the specific instrument, target
group, and ways to measure this behavior [4].

FN intensely affects the consumption of healthy food, and it is a major barrier to
consuming fruits and vegetables [5], affecting the diet quality and promoting deficiencies of
certain essential nutrients, especially minerals and vitamins [6,7]. Children with FN may not
acquire some of the skills associated with eating [6]. Deficiency or excess of some nutrients
and malnutrition are critical and can lead to irreversible health consequences [6]. Children
with neophobic behavior, who consume fewer and less-varied fruits and vegetables, are at
a higher risk of becoming overweight [8]. Once FN is observed and quantified, strategies
can be developed to overcome it, and valuable changes can occur in childhood and have
significant impacts on adult life, such as obesity prevention [9].

Compared to other children from several countries, neophobic children were less
likely to eat raw or cooked vegetables and legumes [10], berries [11], grapes [12], eggs [10],
chicken [12], fish [11], cheese [12], and proteins [13]. They tend to eat more sweets [10],
snacks [10], and fast food [14]. The energy consumption of neophobic children can be
lower [12] or higher [10] or does not have significant differences among food neophobia
levels, with a high intake of carbohydrates [10], lower intake of cholesterol [13], vitamin
C [10], potassium [13], thiamin [10], phosphorus [13], folate [10], magnesium [13], iron [13],
zinc [13], and selenium [13].

Some authors state that the distribution of the percentage of carbohydrates (50%) and
fats (33%) does not significantly differ among the different levels of neophobia. However,
the percentage of protein consumed by children is lower with increasing levels of neophobia
(low: 16%; medium: 15%; high: 14%), possibly associated with higher sensory sensitivity
towards protein-rich foods [13]. In addition, a higher degree of food neophobia also was
not associated with lower consumption of functional foods (which included foods rich
in bioactive compounds such as antioxidants, dietary fiber, omega-3 fatty acids, plant
sterols, prebiotics, and probiotics) nor with a higher perceived risk associated with these
foods [15]. Food neophobia is complex [4] and has many associated factors [16], such as
gene traits [5] and prenatal experiences [17], flavor exposure in utero [5], flavor exposure
during breastfeeding [5], parental influence on children’s eating habits [16], heredity [5,18],
sensory preferences [17], cognitive schemata [5], children’s innate preference for sweet
and savory flavors, the influence of the sensory aspect of the food, parents’ pressure for
the child to eat, parents’ lack of encouragement and/or affection at mealtime, childhood
anxiety, and feelings and emotions [16].

FN is common in childhood worldwide, especially at moderate and high levels [16].
This behavior is related to severe dietary restrictions and impacts on health [16], and it is
expected between 2 and 3 years old [17] and between 2 and 5 years old [16]. After this
period, FN tends to decrease until stabilization in adulthood [16,17]. In Brazil, previous
studies showed that FN did not decrease with age among children from 4 to 11 years
old [19], and the dietary intake of Brazilian children (0 to 10 y/o) had a high prevalence of
inadequate micronutrient intake and poor diet quality [20]. According to the Brazilian
Institute of Geography and Statistics (IBGE) [21], children consume fruits, vegetables,
pork, roots, and tubers less frequently and consume more cookies, chips, soft drinks, ham,
and sausages [21]. These worrying situations highlight the need for more research in
the country.

Despite the studies performed in Brazil [19,22], no specific studies about FN in children
in the Federal District (FD)/Brazil were observed [19,22]. The FD is located in a rich savanna
with lots of biodiversity, being part of the second largest biome in South America, named
“cerrado” [23]. Of the total residents of the FD, 55.5% were born locally, and nearly
half in other Brazilian states [23]. Biodiversity and cultural diversity, represented by people
from
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other Brazilian states, can be seen in the variety of local foods, which increases the chances
for children to be exposed to different foods.

Thus, our study hypothesizes a high prevalence of food neophobia, which decreases
with age, in both girls and boys living in the Federal District. Therefore, according to their
caregivers’ perceptions, the study aimed to assess food neophobia in children residing
in the Federal District of Brazil. Considering the consequences and risks inherentto FN,
those involved in multiprofessional follow-up and all caregivers involved with children
need to be aware of it [16], and specific knowledge about this FN may allow more effective
interventions [22].

2. Materials and Methods

It is a descriptive cross-sectional study. It was conducted with children (4 to 11 years
old) from the FD. Following the Declaration of Helsinki guidelines, the study was an-
alyzed and approved by the Health Sciences Ethics Committee, University of Brasilia,
No. 5.438.498.

2.1. Participants

Sampling occurred through snowball recruitment, being convenient and non-
probabilistic. The study included caregivers of Brazilian children (4 to 11 y/o) who live
in the FD/Brazil. They needed to agree to participate and know about the child’s eating
behavior. The consent form had the conditions for participation in the research. Researchers
excluded incomplete questionnaires.

Since there are no specific data on the FD population from 4 to 11 y/o, the minimum
sample size was calculated considering 10 individuals per instrument item [24], resulting
in 250 participants. Considering a significance level of 5% and power of 80%, this sample
size guarantees that an effect size of 0.2 (small/medium) for the difference between the
two groups will be statistically significant.

2.2. Instruments and Application

The Brazilian Children’s Food Neophobia Questionnaire (BCFNeo) was chosen as it is
still the only validated instrument in Portuguese to be used with caregivers of Brazilian
children aged 4 to 11 years [8,9]. The instrument was composed of sociodemographic
data, and BCFNeo [9] was available through the online platform Google forms®. We used
social networks (such as Instagram®, Facebook®, and Twitter®), messaging apps, and
email to reach participants. The data collection process occurred from November 2020 to
November 2022.

To begin, the caregivers were questioned about their sociodemographic aspects (sex,
age, degree of kinship, marital status, and educational level) and then about their children’s
(sex, nationality, diagnoses, age, and family income). Caregivers answered the instrument
on their own. The instruction that only one caregiver should answer the instrument was
given, and the caregiver could answer more than once if there was more than one child in
the age group. The financial values, when presented, considered the conversion rate of USD
1.00 to BRL 4.93, the conversion value in January 2024. Considering the same
conversion rate, the minimum wage (MW) for the analysis was BRL 1412.00, about USD
285.

The categorization of FN score followed a protocol previously validated [6]. The items
were divided into three domains: neophobia in general, for fruits, and for vegetables. The
domains had a similar number of items. Therefore, a better analysis of the score of the
entire instrument (25 items) and each domain was performed. Each domain separately or
the complete instrument allowed the assessment of the neophobic traits [6].

Data obtained from each item assumed values from 0 to 4. The general domain score
comprises 9 items and presents punctuation from 0 to 36. The fruit FN score comprises
8 items with punctuation varying from 0 to 32. The FN vegetable domain score consists
of 8 items and ranges from 0 to 32. Considering all domains, the FN total score comprises
25 items, and the total punctuation varies from 0 to 100 (9). The categorization of FN was
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defined according to scores: (i) up to 40 points: low neophobia, (ii) from 41 to 65 points:
moderate neophobia, and (iii) 66 points or more: high neophobia. Therefore, for each
domain, a low FN is up to 13 points, a moderate FN is between 14 and 21 points, and a
high FN is from 22 points [6].

For some analyses, specific items of the instrument were used. These items re-
fer to three environments children are exposed to: school, home, and a friend’s home,
influencing FN.

2.3. Statistical Analysis

The analysis used two age groups (4—7 and 8-11) and sex (female and male). The
neophobia scores were compared between the sex and ages of the children (Student’s t-test).
These scores were also categorized according to three ordinal levels, and the Mann—Whitney
U test was used to compare neophobia levels between sex and child’s age. The Friedman
test, followed by Wilcoxon test with Bonferroni correction, was performed to analyze
differences in FN according to the environment by sex and child’s age. The normality of
the observations was tested using the Kolmogorov-Smirnov test with Lilliefors correction.
All tests considered bicaudal hypotheses and a significance level of 5%. After extraction
from the Google Forms® platform, analysis was performed using the SPSS® 20.0 software
and Excel® 16.67. Descriptive statistics were presented as mean and standard deviation or
frequencies and percentages.

3. Results

The sample comprised 595 participants after excluding 19 responses outside the
age range (96.9% of individuals who accessed and completed the study were included).
Caregivers were primarily female (n = 558; 93.8%); married or in a stable relationship
(n = 489; 82.2%); living in urban areas (n = 586; 98.5%), aged between 19 and 66 y/o (mean
age 39.41 + 7.03 y/o). Most caregivers (Supplementary Table S1) were mothers (n = 534;
89.7%) with postgraduation (n = 255; 42.9%). The mean number of people living in the
same house was 3.86 + 0.97. Most (n = 328; 55.13%) had a monthly family income of more
than ten minimum wages.

Regarding sex and age (Table 1), the sample is well balanced. Most children were boys
(n = 336; 56.5%); the mean age was 6.93 + 2.29 y/o. Most children (n = 367; 61.68%) had no
medically diagnosed conditions; 228 (38.31%) presented one or more medical diagnoses.

The prevalence of low and high FN was 24.5% and 42.9%, respectively (Table 2). The
domain of neophobia for fruits was the one with the lowest prevalence of high neophobia
(37.0%), and the domain for vegetables had a higher neophobia prevalence (48.6%).

Table 3 shows that the mean score for FN was higher for children aged 8 to 11 y/o
in the general domain (p = 0.0047) and in the vegetable domain (p = 0.038). High neopho-
bia was most prevalent for boys in the general domain (p = 0.011), in the fruit domain
(p = 0.005), in the vegetable domain (p = 0.001), and in total (p = 0.023).

To analyze if the environment (school, home, or a friend’s house) could influence FN,
we used specific items from the instrument that assessed FN for fruits and vegetables and
based on the friend’s influence, for these three environments. Each item has a score from 0 to
4 points.

Table 4 shows that children, in general, had lower FN towards fruits at school
(p = 0.000), higher FN towards vegetables at a friend’s house (p = 0.000), and, when
under the influence of a friend, there was no difference (p = 0.248) between environments
(home, school, and a friend’s house). Younger children (4-7 y) had lower FN towards fruits
(p = 0.000), vegetables (p = 0.000), and with friend’s influence (0.005) at school. Children
>8 y/o had lower FN with friend’s influence at home (p = 0.031). Girls and boys had
lower FN towards fruits at school (p = 0.008; p = 0.005), and boys had higher FN towards
vegetables at friend’s houses (p = 0.001)
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Table 1. Children profile (n=595) and their sociodemographic data. Federal District/Brazil, 2020-2022.

Categories Sample
n %
Sex Male 336 56.5%
Female 259 43.5%
4 years old 120 20.2%
5 years old 93 15.6%
6 years old 71 11.9%
7 years old 53 8.9%
Age
8 years old 90 15.1%
9 years old 60 10.1%
10 years old 68 11.4%
11 years old 40 6.7%
Diagnoses® No disease 367 61.68%
Food allergies 31 5.21%
Food intolerance 36 6.05%
Autism spectrum disorder 114 19.15%
Down’s syndrome 29 4.87%
Eating disorders® 3 0.50%
Attention deficit hyperactivity Disorder/Anxiety 10 1.68%
Others diagnoses® 45 7.56%

2 Children may have one or more diagnoses. ® Anorexia/bulimia/pediatric eating disorder, ¢ such as other syndromes, respiratory

diseases, and others.

Table 2. Neophobia classification (n=595) and distribution. Federal District/Brazil, 2020-2022.

Domain of food neophobia in general* (FNgen)
Domain of food neophobia for fruits* (FNfru)
Domain of food neophobia for vegetables*

TOTAL INSTRUMENT SCORE ** (BCFNeoTot)

Food Neophobia

Low (n;%)
126 (21.2%)
188 (31.6%)
0,
(FNveg) 144 (24.2%)
146 (24.5%)

Moderate (n;%)
185 (31.1%)
187 (31.4%)

High (n;%)
284 (47.7%)

220 (37.0%)
162 (27.2%) 289 (48.6%)

194 (32.6%) 255 (42.9%)

* Domain score: low(up to 13 points); moderate(14 to 21 points); high(22 points or more). ** Total score cutoff points: low—up to 40
points; moderate—from 41 to 65 points; high—66 points or more.

Table 3. Food neophobia score and classification distribution by sex and age group (n=595). Federal District/Brazil, 2020-2022.

Sex Age
Girls Boys 4-7y 8-11y
(n=259) (n=336) P (n=337) (n=258)
General neophobia
(FNgen)
Score
Mean (SD) 19.58 (8.50) 21.25(8.39) 0.017* 19.92 (8.63) 21.31(8.20) 0.047*
Distribution
Low (<13) 58 (22.4%) 68 (20.2%) 82 (24.3%) 44 (17.1%)
Moderate (14 to 21) 96 (37.1%) 89 (26.5%) 0.011%** 102 (30.3%) 83 (32.2%) 0.068**
High (>22) 105 (40.5%) 179 (53.3%) 153 (45.4%) 131 (50.8%)
Fruit neophobia
(FNfru)
Score
Mean (SD) 16.47 (8.32) 18.26 (8.39) 0.010* 17.10 (8.66) 17.98 (8.03) 0.208*
Distribution
Low (<13) 93 (35.9%) 95 (28.3%) 116 (34.4%) 72 (27.9%)
Moderate (14 to 21) 87 (33.6%) 100 (29.8%)  0.005** 99 (29.4%) 88 (34.1%) 0.237**
High (222) 79 (30.5%) 141 (42.0%) 122 (36.2%) 98 (38.0%)
Table 3. Cont
Vegetable Neophobia
(FNveg)

Score



Mean (SD) 18.91 (8.30) 20.62 (8.34) 0.013* 19.25 (8.66) 20.69 (7.89) 0.038*
Distribution
Low (513) 79 (30.5%) 65 (19.3%) 89 (26.4%) 55 (21.3%)
Moderate (14 to 21) 71 (27.4%) 91(27.1%)  0.001* 96 (28.5%) 66 (25.6%)  0.049**
High (222) 109 (42.1%) 180 (53.6%) 152 (45.1%) 137 (53.1%)
TOTAL (BCFNeoTot )
Score
Mean (SD)  54.96 (23.90) 60.13 (23.40)  0.008* 56.27 (24.70) 59.98 (22.29)  0.056*
Distribution
Low (up to 40) 71 (27.4%) 75 (22.3%) 98 (29.1%) 48 (18.6%)
Moderate (41 to 65) 91 (35.1%) 103 (30.7%) 0.023** 98 (29.1%) 96 (37.2%) 0.082**
High (66 or more) 97 (37.5%) 158 (47.0%) 141 (41.8%) 114 (44.2%)

* Independent t-test; ** Mann-Whitney test.
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Table 4. Score and distribution of food neophobia according to the environment by age group and sex (n = 595). Federal

District/Brazil, 2020-2022.

School Home Friend’s House *
Mean (SD) Mean (SD) Mean (SD) P
Total (n=595) 1.96 (1.20)" 2.05 (1.23)° 2,07 (1.17)® 0.000
Ervironment in Fruit Girls (n=259) 1.80 (1.23)A 1.93 (1.22) 1.90 (1.21)%® 0.008
Neophobia! Boys (n=336) 2.08 (1.16)" 214 (1.23) 2.20 (1.12)° 0.005
4-7y (n=337) 1.82 (1.22)* 2.02 (1.25)8 2.01(1.18)* 0.000
8-11y (n=258) 2.14 (1.15)* 2.08 (1.19)" 2.15 (1.15)* 0.829
Total (n=595) 2.30 (1.16)* 231 (1.23)° 2.42 (1.13)° 0.000
Ervironment in Girls (n=259) 2.16 (1.20)* 217 (121 2.29 (1.15)* 0.084
Vegetable Neophobia? Boys (n=336) 2.40 (1.13)* 2.41 (1.24)8 2.53(1.10)8 0.001
4-7y (n=337) 2.13 (1.20)* 2.24 (1.25)° 2.30 (1.15)° 0.000
8-11y (n=258) 2.51 (1.08)" 2.39 (1.20) 2.58 (1.08)" 0.117
Total (n=595) 2.16 (1.07)" 217 (1.07) 2.20 (1.06)" 0.248
o Girls (n=259) 2.01 (1.12)A 2.05 (1.05)° 2.07 (1.07)A 0.380
Neoph h friends’
in‘:ﬁf;n‘zzf with friends Boys (n=336) 2.28 (1.01)* 2.27 (1.08)" 2.30 (1.05)* 0.576
4-7y (n=337) 2.03 (1.08)* 2.13 (1.08)8 2.12 (1.06)8 0.005
8-11y (n=258) 2.34 (1.02)* 2.23 (1.07)° 2.31 (1.06)"® 0.031

1 At school, at home or friend’s house: The taste of a new fruit? At school, at home or friend’s house: the taste of a new vegetable3 At
school, at home or friend’s house: a friend’s acceptance would lead the child to taste the food * Friedman test followed by Wilcoxon test with
Bonferroni correction. Groups with different letters differ significantly.

Evaluating year-by-year and sex differences (Supplementary Table S2), total FN scores ranged
from 52.42 to 65.14. Except for five and eight y/o, male children presented higher total FN. This
was also observed in the FN of fruits and vegetables.

4. Discussion

This study evaluated FN in children from the Federal District/Brazil, following the
perception of their caregivers. The prevalence of high FN was higher (42.9%) than in
Brazil (33.4%) [19]. The analysis by age groups showed that older children (8-11 y/o)
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were more neophobic than younger (4-7 y/o). The difference was significant (p < 0.05) in
vegetables and general neophobia. These results have not been confirmed in other local
Brazilian studies [25,26]. In the first Brazilian study, evaluating children from 3 to 13 years
in Uberaba/Minas Gerais, the youngest children tended to have the lowest interest in food,
such as slow ingestion and satiety response. However, the authors found no significant
difference in FN in the age group [25]. The second Brazilian study, performed with children
aged 3 to 6 years in Natal/Rio Grande do Norte, found a greater tendency to FN in children
aged 3—4 years compared to those aged 5-6 years (p < 0.000) [26]. A national study in Brazil
found no significant difference in FN with age [19].

On the other hand, research in other countries has shown a reduction in FN as age
advances. A study evaluated 5 national surveys conducted in Ireland on 3246 people
aged 1 to 87 years and found that FN increased with age from 1 to 6 years, then decreased
until early adulthood, where it remained stable until increasing with age in older adults
(>54 years) [27]. An integrative review with a systematic approach showed a lack of
patterns regarding sex or age with higher degrees of FN in children [8]. In our study, boys
are more neophobic than girls, with a higher mean in general neophobia (p = 0.017), fruit
neophobia (p = 0.010), vegetable neophobia (p = 0.013), and total FN (p = 0.008).

In Poland, 325 children from 2.5 to 7 years old [10], and in the United States, 85 children
aged 3 to 12 years [28] were assessed, and no sex-related differences were found for FN.
Unlike this study, two population studies conducted in Brazil and another in Ireland
showed that FN was more prevalent among boys than girls [19,27]. Brazilian local studies
varied in this regard. One of them did not find significant differences for FN concerning
sex [25], and the other mentioned that girls aged 3-6 years were more neophobic than boys
(p = 0.0063) [26].

The results on neophobic behavior and sex differences are difficult to explain. The
studies that showed sex differences diversified on the justification [19,25,26]. When boys
were more neophobic, the explanation was related to food preferences, suggesting that
boys prefer less healthy foods, such as more meat and fatty foods, and girls prefer more
fruits and vegetables. Furthermore, the sex variable can be determined by environmental
effects such as personality [19].

When the girls were more neophobic, the explanation was related to the protective
effect of neophobia and the role of women historically in choosing, organizing, and prepar-
ing the food offered to the families. Therefore, being more predisposed to avoid the new,
they are more cautious, and this is a selective incentive that stimulates the most neophobic
response [26]. A study suggested that FN was attributable to genetic factors, explaining
approximately two-thirds of the variation in females [29].

Studies evaluated dietary intake in neophobic individuals and showed that energy
intake among the levels of neophobia can be higher [10], lower [12], or equal [7]; that the
percentage of carbohydrates can be higher (8) or equal [7]; and that dietary fat (including
essential fatty acids) can be equal [7], but protein intake may be lower in more severe
cases of neophobia [7]. Additionally, the low intake of fruits and vegetables may lead to a
reduced intake of micronutrients such as vitamin C [10], potassium [13], thiamin [10], phos-
phorus [13], folate [10], magnesium [13], iron [13], zinc [13], and selenium [13]. However,
neophobic individuals tend to eat more sweets [10], snacks [10], and fast food [14]. Some
studies evaluated neophobia levels and did not find an association with lower consumption
of functional foods [8], but the adherence to the Mediterranean diet—characterized by
“high consumption of fresh or dried fruits and vegetables, legumes, and whole
grains; moderate consumption of fish, dairy, and meat; low-to-moderate intake of red wine
during meals; and the use of olive oil as the primary source of fat”—was inversely associated
with food neophobia, suggesting that this personality trait may affect dietary pattern [13].

In Brazil, the federal units are different in geography, climate, food production, culture,
and habits due to Brazilian territorial extension. The development of agriculture in the
FD enhanced food production, and food became more accessible in terms of price and
proximity to purchasing fresher food [30,31]. Greater access to a large variety of food
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does not necessarily mean the diet will be healthier. Most of the children in this study are
from high-income families. The analysis of Brazilian food consumption [21] in children
over ten y/o showed that the frequency of food consumption is more prominent in the
higher-income strata. However, a higher per capita consumption of negative markers of
diet quality (i.e., consumption of sweets, pizzas, fried and baked snacks, sandwiches) was
observed in people with higher incomes, and a lower frequency of consumption of foods
such as rice, corn, corn-based preparations, beans, pasta, and poultry [21].

In Brazil, four y/o children must be enrolled in early education and, at six, in ele-
mentary school [32,33]. There are studies [17,34] that considered social and environmental
factors. These might also significantly influence and modulate children’s food avoidances
because the child may or may not feel safe in surroundings with unfamiliar food. Fur-
thermore, there is growth in the potential of performing a specific behavior that a peer
performs, or the teacher or parents may encourage to perform. For this reason, our study
analyzed the influence of the different living surroundings (school, home, and friends’
house) on FN of fruits and vegetables and friends’ consumption of new foods. Our results
showed that school may be the best place to stimulate the consumption of new fruits and
vegetables for younger children and new fruits for girls and boys [17,34].

This result differed from the study by Damsbo-Svendsen et al. [34], which indicated
that most children responded indifferently to unfamiliar foods at school (39.6%) or the youth
center (30%). On the contrary, most children answered that they would surely try these
foods at home (47.2%), at a relative’s house (46.4%), and a friend’s house (44.7%) [34]. Our
study was carried out according to the caregivers’ perception, and the above-mentioned
study was carried out directly with the children.

In our study, the low FN prevalence of 24.5% was less than observed in Brazilian
children (39.9%) [19]. The prevalence of high FN in FD was higher (42.9%) than in Brazil
(33.4%) [19], indicating that children from FD could be more neophobic, and future research
is necessary to evaluate the causes, allowing to change this scenario with one-off strategies
and policies. Higher levels of FN, when persistent, should be included in the clinical
domain as a subtype of eating disorders, leading to disruptions to personal and social
life [5].

This study presents limitations to the Snowball Sampling (SS) method used to spread
the research. SS is a cheap and popular sampling method in social research [35] that can
be quickly disseminated. However, a strength of this method is that a minimum sample
was defined before data collection to be representative. The sample may have reflected
the SS method with most postgraduate caregivers and a high family income. However,
these results can be explained since the FD was the federal unit with the highest human
development index (0.814) and the country’s highest monthly per capita income in 2022,
about USD 680 (BRL 3357.00) [36].

Despite the limitation of convenience sampling [37] in this local study, in one city, we
included children with food allergies and intolerances (representing 11.26% of the sample)
and other conditions, as well as prevalence data for other studies in the FD. Other studies
on FN usually do not bring data relating FN and food allergies or intolerances [11,19].

Another potential study limitation relates to the scale used to measure food neophobia.
It is an indirect approach in which the questions pertain to what the caregiver thinks the
child’s behavior would be in a given scenario, rather than presenting the situation and
directly assessing the child’s reaction [2]. Caregivers’ perceptions depend on memory, but it
is believed that these caregivers, primarily mothers, often have extensive and usually
quite comprehensive exposure to the eating habits, likes, and dislikes of the individuals
under their care. Another possible research method for the study’s subject would be similar
to the one used in the prospective study by Nicklaus et al., 2005 [38], which involved
behavioral measures through observing French children’s lunches. However, this type
of study also has limitations and is difficult to operationalize, which would significantly
limit the studied sample size [2,38]. Additionally, Alley (2018) [2] highlights that the scores
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of scales used to assess food neophobia seem to possess strong psychometric properties,
including predictive validity [2].

Food neophobia (FN) is a significant issue for children who suffer from conditions
that require a special diet [36], and more studies are needed to assess this group in Brazil.
Additionally, children with other behavioral disorders, such as Autism Spectrum Disorder
(ASD), are also prone to FN, with a high prevalence of food neophobia reported in Brazil
(73.9%) [37]. In our study, ASD children represent about 20% of the sample, and we
included these children as part of a representative sample from the Federal District, given
that all aspects related to food refusal can be exacerbated in ASD. This is due to their
rigidity, difficulties in social environments, repetitive behaviors, and reluctance to accept
new foods or changes in routine [39-41]. Furthermore, food refusal in these individuals
may be influenced by food group type, smell, texture, color, temperature, and preferences
for specific brands and packaging [41].

Mothers were the caregivers who mainly participated, probably because females
are more interested in health and childcare [42]. Similar response rates were found in
another study in Brazil [19]. This could lead to a sex bias, but it is minimized once the
reproducibility of the instrument was assessed between different caregivers (two caregivers
responded to the BCFNeo for the same children), and the result was good (1CC > 0.6) [19].

The pandemic may have influenced the results. A meta-analysis showed that one
in five children <18y/o are globally experiencing anxiety symptoms, and one in four are
globally experiencing depression symptoms at higher levels. These pooled estimates,
which increased over time, double the prepandemic estimates [43]. This behavior and
other factors caused by the pandemic could reflect changes in food consumption [28]. A
systematic review conducted to summarize an overview of changes in eating habits due to
the COVID-19 pandemic demonstrated that eating changed qualitatively [44]. The study
included 157.900 children and adolescents from 39 full-text articles. The studies were
conducted on five continents, and controversial results about eating habits were reported.
Despite the results, the authors concluded that consuming fruits and vegetables increased
during the COVID-19 pandemic [44]. However, our results showed high FN for fruits, not
following the study that showed an increase in fruit intake during the pandemic.

As we had hypothesized, FN does not decrease with age, and there is a difference in
FN according to gender. Older children were more neophobic than younger children. Boys
are more neophobic than girls. More studies are needed to make local comparisons on FN
in Brazilian children. Only two local studies outside the FD were found [25,26]; however,
they did not use validated instruments specific to the target audience. It is necessary to
compare FN among Brazilian states and to assess the peak of FN in this population since
the national study [19] did not see differences in the expression of neophobia concerning
age, and ours showed that older children could be more neophobic to some group foods.

Multilevel strategies enable the child to accept new foods and provide food familiar-
ization, social learning, and associative learning [5]. It is necessary to have a holistic view of
FN since this behavior is often underestimated and is considered a transitory condition [5].
Understanding the factors involved in FN is vital to making any progress to face it [9].
Effective prevention and treatment strategies depend on the knowledge of researchers and
clinicians based on antecedent courses and interactions of FN [5]. Children with FN should
be treated by a gastroenterologist, feeding therapist, clinical dietitian, sensory integration
therapist, neurologist, psychologist, and other professionals [6]. One of the strengths of this
study is that it used a validated instrument for the country, language, and target population,
and an appropriate methodology that measures the level of FN through a score. Our result
can improve public policies on healthy eating, government actions, and local and national
movements and aimed at society. Furthermore, the instrument is divided into domains
with their respective scores and questions about the context and environment in which FN
occurs. This possibility allows, at the individual and clinical level, to assess which points
are most urgent to be addressed and, thus, to evaluate periodically the best strategy to
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overcome FN, whether it is focused on food groups such as fruits, vegetables, school meals,
or environments such as friends’ houses, school, or one’s own home.

5. Conclusions

The results allowed us to realize that the children of the FD are more neophobic than
Brazilian children from another more extensive study, and between sex, boys are more
neophobic. FN does not decrease with age. On the contrary, it can increase, suggesting
that the FN needs further study in Brazil and more specific groups. Therefore, it is not easy
to know whether increasing age, in this study, was a determinant of the increase in FN. It
would be necessary to carry out a longitudinal study to verify this relationship.

Assessing FN with a validated instrument for the target audience enables differentiat-
ing the levels of this behavior. Future studies should adopt similar methodologies to ensure
the comparability of results and analyze the differences among regions or countries. Our
study not only evaluates the degree of FN but also identifies whether there is neophobia
toward fruits, vegetables, or food in general. Other research could enhance this diagnosis
through observational studies that track children’s behavior during meals. Longitudinal
studies may also be useful for examining changes in neophobia over time.

Based on the study data, schools seem to be a promising environment for addressing
food neophobia in children. Therefore, it is crucial to implement public policies that
encourage both public and private schools to engage in year-round nutrition-focused
initiatives, such as cooking workshops, school gardens, and food tastings. These activities
can increase children’s exposure to new and regional foods, potentially reducing food
neophobia over time.
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MATERIAL SUPLEMENTAR DO 3° ARTIGO

Supplementary Materials

The following supporting information can be downloaded
at: https://www.mdpi.com/article/10.3390/nul6172962/s1, Table S1: Characterization
of caregivers and their children (n = 595). Brasilia, Brazil, 2020-2022; Table S2: Average
score according to age and sex of the children (n = 595). Brasilia, Brazil, 2020-2022.
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Table S1. Characterization of caregivers and their children (n=595). Brasilia, Brazil, 2020-2022.

Categories Sample
n %
Caregivers Sex Male 37 6.2%
Female 558 93.8%
Caregivers’ degree of Mothers 534 89.7%
kinship
Fathers 32 5.5%
Sisters or brothers 8 1.3%
Stepmothers 3 0.5%
Aunts 6 1.0%
Cousins 4 0.7%
Grandparents 8 1.3%
Caregiver Marital status  Single 57 9.6%
Married/ stable union 489 82.2%
Separate/ divorced 43 7.2%
Widower 6 1.0%
Educational Level of From 1st to 4th grade of elementary 4 0.7%
Caregivers school
From 5th to 8th grade of elementary 5 0.8%
school
High School (incomplete) 11 1.8%
High school (complete) 48 8.1%
Undergraduate (incomplete) 47 7.9%
Undergraduate (complete) 131 22.0%
Postgraduate 255 42.9%
Master's degree 68 11.4%
PhD 20 3.4%
Postdoctoral 6 1.0%
Housing area Urban area 586 98.5%
Rural area 9 1.5%
Number of Residents Two 33 5.5%
Three 159 26.7%
Four 303 51.0%
Five 71 12.0%
Six 21 3.5%
Seven 5 0.8%
Eight 2 0.3%
Ten 1 0.2%
Monthly family income  No income 4 0.7%
Up to1 MW 31 5.2%
Up to 2 MW 34 5.7%




Up to 3 MW 26 4.4%

Up to 4 MW 27 4.5%
Up to 5 MW 37 6.2%
Up to 6 MW 29 4.9%
Up to7 MW 18 3.0%
Up to 8 MW 36 6.1%
Up to 9 MW 25 4.2%
From10 and 12 MW 89 15.0%
From 13 and 15 MW 57 9.6%
Above 15 MW 133 22.4%
Not informed 49 8.1%
Caregivers age Upto20y/o 9 1.5%
From 21 and 30 y/o 51 8.6%
From 31 and 40 y/o 291 48.9%
From 41 and 50 y/o 219 36.8%
From 51 and 60 y/o 16 2.7
From 61 and 70 y/o 9 1.5%

Tabela S2. Average score according to age and sex of the children (n=595). Brasilia, Brazil,
2020-2022.

Mean Mean Mean Mean .
Sex  Age FNfru P FNveg P’ FNgen p*  BCFNeo P
Tot

1 4y/o 1690 0.002 1911 0.000 19.53  0.001 55.54  0.000
+ 8.65 + 8.66 +8.52 +24.18

2 4y/o 1949 22.03 22.21 63.63
+8.21 +7.93 +7.86 +22.50

1 5y/o 1710 0315 20.15 0560 20.17 0498 5742  0.690
+8.51 +8.47 +8.89 +24.46

2 5y/o  18.00 19.64 20.80 58.44
+ 8.68 +8.23 +8.83 +24.38

1 6y/o 1573 0.003 1840 0.002 19.00 0.005 53.12  0.002
+8.68 +8.43 +8.47 +23.87

2 6ylo 18.92 21.44 21.89 62.25
+9.29 +8.53 +8.95 +25.21

1 7y/o 1597 0.000 1896 0.005 1835 0.000 53.27  0.000
+8.01 +7.72 +7.85 +21.96

2 7y/o  20.07 21.93 22.42 64.42
+8.01 +7.89 + 8.66 +22.87

1 8y/o 1748 0275 2044 0291 2008 0147 58.00 0.191
+8.80 +7.96 +9.14 +23.88

2 8y/o 1872 21.54 21.75 62.00




1 9ylo
2 9y/o
1 10y/o
2 10
y/o
1 11
y/o
2 11
y/o

+8.34
16.02
+8.43
20.27
+8.70
16.17
+8.36
19.72
+8.64
15.56
+8.53
19.68
+9.02

0.000

0.004

0.005

+7.79
18.41
+8.17
22.04
+8.31
18.55
+8.06
21.49
+8.67
17.79
+8.80
21.59
+8.59

0.001

0.015

0.010

+8.07
18.78
+8.59
22.83
+8.53
18.66
+8.94
22.60
+8.50
19.07
+9.56
22.82
+9.26

0.000

0.002

0.020

+22.21
53.21
+23.41
65.14
+24.04
53.39
+23.96
63.81
+23.96
52.42
+25.61
64.10
+25.36

0.000

0.003

0.007
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1-Female; 2-Male; * Student’s t test
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A tese tem ainda dois outros artigos que ndo podem ser disponibilizados, séo eles:
- “Food neophobia among children with Down Syndrome"; e

- “Food neophobia in dietary restrictions and neurodivergence”
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CAPITULO 3
5. CONSIDERACOES FINAIS

A criacdo de scores para The Brazilian Children’s Food Neophobia Questionnaire
(BCFNeo), o Unico instrumento desenvolvido para mensurar a neofobia alimentar de
criangas brasileiras, permitiu classificar a neofobia alimentar em criangas brasileiras no
contexto da neurodiversidade.

O estudo da validacdo externa do instrumento e criacdo de scores teve como
amostra cuidadores de criancas brasileiras neurodiversas. Portanto, os resultados
encontrados permitem a utilizagdo do instrumento para qualquer crianca brasileira e em
qualquer ambiente como em consultoérios clinicos, hospitalares ou mesmo domiciliar.

A classificacdo da NA em baixa, média ou alta foi criada para o instrumento de
forma total, em sua integralidade, ou de acordo com o dominio desejado. Logo, é possivel
mensurar e identificar qual grupo de alimentos a NA é maior, e quais ambientes
promovem a recusa ou aceitacdo de novos alimentos.

A NA € ainda mais comum em criancas neuroatipicas do que em criangas
neurotipicas. Dentre as condigdes classificadas como neurodivergéncia, as criangas com
TEA foram as que apresentaram a maior prevaléncia de alta NA, demonstrando que esse
€ um comportamento complexo e necessita de atencdo dos cuidadores e da equipe
multiprofissional para superacao dos obstaculos.

Pais de criangcas com SD recebem orientacOes acerca das particularidades da
sindrome de suas criangas assim que recebem o diagnostico. O tratamento
multiprofissional, com orienta¢cdes adequadas e estimulo a alimentacdo adequada e
saudavel ainda nos primeiros dias de vida pode contribuir para uma menor NA.

Criancas neuroatipicas apresentam maior prevaléncia de alta NA quando
comparadas as criangas neurotipicas. A diversidade de fungdes cognitivas e sensoriais, e
funcionamento cerebral com caracteristicas e potenciais unicos justifica os achados.
Criancas neurodiversas com restricdes alimentares apresentam menor NA que criangas
sem restricOes alimentares. Em criangas brasileiras, ter restricdo alimentar estimula a

aceitacdo de novos alimentos.
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A NA em criancas brasileiras ndo diminui com o avancar da idade, e pode até
aumentar, como ocorreu em criangas do Distrito Federal. Outro resultado observado é
gue 0s meninos apresentaram uma maior prevaléncia de alta NA em rela¢do as meninas.
A diferenca da NA entre os sexos ainda € dificil de explicar, pois ndo ha consenso e nem
padrdes bem definidos, as justificativas sdo diversas. Os efeitos ambientais, como a
personalidade, e 0s genéticos explicam em parte. Os meninos podem ser mais neofdébicos
que as meninas, pois eles apresentam preferéncias alimentares menos saudaveis que as
meninas.

A NA nédo diminui com o avancar da idade possivelmente devido as préticas
parentais. A transi¢do alimentar e nutricional afeta a variedade e o consumo dos novos e
diferentes alimentos aos quais as criancgas sao expostas. Além disso, deve-se considerar
que os alimentos consumidos no Brasil séo mais variados do gque os do resto do mundo.

No Brasil, as criangas ingressam na escola cedo, por volta dos 4 anos de idade. Os
pais delegam direta ou indiretamente a maior parte dos cuidados da crianca a escola. Em
escolas publicas o Programa Nacional de Alimentacdo Escolar (PNAE) contribuiu para a
promoc¢do da alimentacdo saudavel. A alimentacdo escolar utiliza alimentos variados,
seguros, que respeitam a cultura e tradigdes, e estimula o desenvolvimento de agdes de
educacdo alimentar e nutricional para os escolares. Por ser considerado um dos programas
mais abrangentes e duradouros em alimentagéo escolar do mundo, serve de exemplo para
escola da rede privada também. Isto pode justificar a escola ser o ambiente mais provavel
em que as criangas demonstrem aceitar novos alimentos.

A influéncia positiva de pais, cuidadores, professores e colegas em um ambiente
que as criangas se sentem seguras, como a propria casa e a escola, pode influenciar e
propiciar a aceitacdo de novos alimentos. A seguranca e familiaridade com o ambiente
explica 0 motivo da casa de amigos ndo ser um ambiente que estimula a aceitacdo de
novos ambientes, j& que as criangas ndo vao a casa de amigos na mesma frequéncia que
ficam em suas casas ou v&o as escolas.

Apesar de ser considerada como comum, a NA traz diversos impactos negativos
a saude de criancas. O fato de ser comum faz com que a NA seja muitas vezes
negligenciada ou confundida com outros comportamentos/transtornos alimentares. Assim
que identificada, a NA deve ser tratada. Os cuidadores ndo devem esperar por anos para

que ela diminua, pois, como demonstrado a NA tende a ndo diminuir. As criancas devem
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ser frequentemente expostas a novas alimentos, sempre com experiéncias positivas,
respeitando os limites de cada crianca para que ndo haja um efeito contrario ao esperado.

Diversos fatores que influenciam a NA giram em torno dos pais e cuidadores, por
isso eles devem ser capacitados adequadamente para aprenderem a identificar e lidar com
a NA. Os profissionais de saude podem contribuir para a reducdo dos niveis de NA. A
adequada avaliacdo e mensuragdo permitem identificar para quais grupos de alimentos,
situacOes e ambientes a NA se expressa mais, e a partir dos resultados pode ser tracado
um plano alimentar terapéutico com foco na Educacdo Alimentar e Nutricional e
desenvolvimento e aprimoramento de habilidades culinérias. Sempre que possivel as
criancas devem participar de todas as etapas relativas a escolha dos alimentos e ao ato de
comer.

Este estudo ndo teve a pretensdo de esgotar a tematica. Outros estudos devem ser
conduzidos no pais para explicar os fatores envolvidos que promovem a NA em criangas
brasileiras e as diferencas entre os sexos. Criangas brasileiras devem ser avaliadas para a
NA por meio do BCFNeo, o unico instrumento validado capaz de avaliar adequadamente
esse comportamento. Além do mais, utilizar o mesmo instrumento e metodologia permite

comparar os resultados encontrados.
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Apéndice 1: Formulario de coleta de dados

Pesquisa sobre neofobia alimentar em criancas Brasileiras
Termo de Consentimento Livre e Esclarecido

Convidamos o (a) senhor(a) a participar voluntariamente do projeto de pesquisa
“Neofobia alimentar em criangas Brasileiras”, sob a responsabilidade da pesquisadora
Priscila C. Almeida e orientacdo da Prof. Dra. Raquel Braz Assuncdo Botelho da
universidade de Brasilia - UNB. Essa pesquisa visa estimar a prevaléncia de neofobia
alimentar (relutancia em comer novos alimentos, ou seja, aqueles que ndo sdo familiares).
O(a) senhor(a) recebera todos os esclarecimentos necessarios antes e no decorrer da
pesquisa e lhe asseguramos que sera mantido o mais rigoroso sigilo pela omissdo total de
quaisquer informac6es que permitam identifica-lo(a) e o (a) senhor(a) podera se recusar
a responder o questionario a qualquer momento, caso ndo se sinta confortavel com o teor
das perguntas.

A sua participacdo se dara por meio do preenchimento do questionario que é direcionado
para criancas de 4 a 11 anos de idade que residem no Brasil. O questionario deve ser
preenchido pelo responsavel que conhega 0 comportamento alimentar da crianca. Para
que a resposta seja mais precisa, a crianca ndo deve ser consultada sobre qual a melhor
resposta para a pergunta, ja que ela pode interpretar de diferentes formas. Caso tenha
mais de um (a) filho (a) nessa faixa etaria, responda ao questionario uma vez para cada
filho. E recomendado que apenas um dos responsaveis responda por cada crianca, sendo
assim, ao finalizar o preenchimento informe ao outro cuidador da crianca que o (a) senhor
(@) ja preencheu. O tempo estimado para sua participacdo é de aproximadamente 10
minutos. Esperamos que os resultados da pesquisa possam contribuir para a identificacao
de neofobia bem como a realizacdo de futuras intervengdes para diminui-la. Se o(a)
senhor(a) aceitar participar, contribuird com a producdo cientifica sobre o tema em
questéo.

Se o(a) Senhor(a) tiver qualquer duvida em relacdo a pesquisa, por favor entre em contato
também pelo e-mail: nutsaudavelunb@gmail.com e nprialmeida@gmail.com e caso
queira guardar uma coépia do seu Termo de Consentimento Livre e Esclarecido dessa
pesquisa, por favor clique aqui: https://drive.google.com/file/d/1Pe-
XdXZQm9dm5zbd08I7VTBsLyCAXPoD/view?usp=sharing

Este projeto foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de Ciéncias da
Salude (CEP/FS) da Universidade de Brasilia (nimero do parecer: 4.407.816). Caso
concorde em participar, pedimos que confirme no proximo campo.

O (a) Senhor (a) concorda em participar da nossa pesquisa? *


mailto:nutsaudavelunb@gmail.com
mailto:nprialmeida@gmail.com
https://drive.google.com/file/d/1Pe-XdXZQm9dm5zbd08l7VTBsLyCAXPoD/view?usp=sharing
https://drive.google.com/file/d/1Pe-XdXZQm9dm5zbd08l7VTBsLyCAXPoD/view?usp=sharing

() Sim
( ) Néo. Finalizar participacédo

Qual o estado brasileiro de residéncia atual? *
() Acre (AC)

( ) Alagoas (AL)

( ) Amapé (AP)

( ) Amazonas (AM)

( ) Bahia (BA)

( ) Ceara (CE)

( ) Distrito Federal (DF)

( ) Espirito Santo (ES)

( ) Goias (GO)

( ) Maranhdo (MA)

( ) Mato Grosso (MT)

( ) Mato Grosso do Sul (MS)
( ) Minas Gerais (MG)

( ) Para (PA)

( ) Paraiba (PB)

( ) Parana (PR)

( ) Pernambuco (PE)

( ) Piaui (PI)

( ) Rio de Janeiro (RJ)

( ) Rio Grande do Norte (RN)
( ) Rio Grande do Sul (RS)

( ) Rondonia (RO)

( ) Roraima (RR)

( ) Santa Catarina (SC)

( ) Séo Paulo (SP)

( ) Sergipe (SE)

() Tocantins (TO)

Atualmente voceé reside em:*
( ) Area urbana

() Arearural

( ) Area Quilombola

( ) Area indigena

Qual o seu sexo?*
( ) Feminino
( ) Masculino

Qual a sua idade em anos? (Exemplo: 31)*

Qual o seu grau de parentesco com a crianga?*
() Mée
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Qual o seu estado civil?*

( ) Solteiro(a)

( ) Casado(a)/ Unido estavel
( ) Separado/ Divorciado(a)
( ) Vilvo(a)

( ) Outro:

Qual o seu nivel educacional ?*

( ) N&o estudel

( ) Da 1° a 4° série do ensino fundamental (antigo primario)
( ) Da 5° a 8° série do ensino fundamental (antigo ginésio)
( ) Ensino medio (2° grau) incompleto

( ) Ensino médio (2° grau) completo

( ) Ensino superior incompleto

( ) Ensino superior completo

( ) Pos-Graduagao

( ) Mestrado

( ) Doutorado

( ) Pés-doutorado

Qual a sua ocupacéo atual? Marque uma ou mais opgdes correspondentes™
( ) Estudante

( ) Estagiario (a)

( ) Emprego fixo particular

( ) Emprego autdbnomo

( ) Desempregado (a)

( ) Do lar

( ) Servidor pablico municipal/ estadual/ federal/ distrital

( ) Emprego publico ou de sociedade de economia mista

( ) Qutro:

Considerando o valor do salario minimo de R$ 1.045,00, qual a RENDA FAMILIAR

BRUTA mensal em salarios minimos?*
( ) Nenhuma renda

( ) Até 1 salario minimo

( ) Até 2 salarios minimos

( ) Até 3 salarios minimos

( ) Até 4 salarios minimos



( ) Até 5 salarios minimos

( ) Até 6 salarios minimos

( ) Até 7 salarios minimos

( ) Até 8 salarios minimos

( ) Até 9 salarios minimos

( ) Entre 10 e 12 salarios minimos
( ) Entre 13 e 15 salarios minimos
( ) Acima de 15 salarios minimos
( ) Prefiro ndo informar

Contando com vocé, ao todo quantas pessoas moram na sua residéncia?*

()1

Qual o sexo da crian¢a?*
( ) Feminino
( ) Masculino

Qual a idade da crianga em anos? (Exemplo: 6)*

Qual a nacionalidade da crianga?*
Brasileira
Outro:

Caso a crianca ndo seja brasileira, ha quantos anos a crianca reside no Brasil?
(Exemplo: 2)

A crianca tem algum diagnostico médico? (Assinale quantos forem necessarios)*
( ) Nenhum
( ) Intoleréncias alimentares
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( ) Alergias alimentares

( ) Transtorno do Espectro Autista (TEA)

( ) Sindrome de Down

( ) Disturbios alimentares (Anorexia, bulimia, entre outros)
Outro:

Caso tenha assinalado intolerancias alimentares, alergias alimentares, disturbios
alimentares ou outros, utilize o campo abaixo para especificar melhor

Glossario:
Nas questdes com o termo “hortalicas” considere todos os vegetais, com excegdo de
batatas, mandioca, inhame, cara e yacon.

Julgue cada afirmativa abaixo, sobre comportamento alimentar de seu (sua) filho (a):

1. Meu (minha) filho(a) esta disposto(a) a provar alimentos que nunca comeu antes:*
( ) Discordo totalmente

( ) Discordo

( ) Indeciso ou indiferente

( ) Concordo

( ) Concordo totalmente

2. Se meu (minha) filho (a) sabe o que tem na comida, ele/ela ira prova-la*
( ) Discordo totalmente

( ) Discordo

( ) Indeciso ou indiferente

( ) Concordo

( ) Concordo totalmente

3. Em eventos (reunides, festas, etc), ele/ela prova novos alimentos*
( ) Discordo totalmente

( ) Discordo

( ) Indeciso ou indiferente

( ) Concordo

( ) Concordo totalmente
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4. Ele/ela ndo tem medo de comer alimentos que nunca experimentou antes*
( ) Discordo totalmente

( ) Discordo

( ) Indeciso ou indiferente

( ) Concordo

( ) Concordo totalmente

5. Ele/ela acha divertido provar alimentos que nunca experimentou antes*
( ) Discordo totalmente

( ) Discordo

( ) Indeciso ou indiferente

( ) Concordo

( ) Concordo totalmente

6. O quanto vocé acredita que seu (sua) filho (a) gostaria de frutas que ele/ela nunca

experimentou?*

( ) Nada

( ) Pouco

( ) Indiferente

( ) Razoavelmente
( ) Muito

7. O quanto vocé acredita que ele/ela gosta de provar frutas novas?*
( ) Nada

( ) Pouco

( ) Indiferente

( ) Razoavelmente

( ) Muito

8. O quanto vocé acredita que seu (sua) filho (a) gostaria de hortalicas que ele/ela nunca

experimentou?*

( ) Nada

( ) Pouco

( ) Indiferente

( ) Razoavelmente
( ) Muito

9. O quanto vocé acredita que ele/ela gosta de provar hortalicas novas?*
( ) Nada

( ) Pouco

( ) Indiferente

( ) Razoavelmente

( ) Muito
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10. Vocé acha que ele/ela provaria uma fruta se ele/ela ndo souber o que é?*
( ) Com certeza ndo

( ) Provavelmente nao

() Talvez

( ) Provavelmente

( ) Com certeza

11. Meu (minha) filho (a) aceitaria provar uma fruta com aparéncia diferente do que esta

acostumado (a) a ver:*
( ) Com certeza ndo

( ) Provavelmente nao
() Talvez

( ) Provavelmente

( ) Com certeza

12. Vocé acha que ele/ela provaria uma fruta que ele/ela nunca provou antes?*
( ) Com certeza ndo

( ) Provavelmente ndo

( ) Talvez

( ) Provavelmente

( ) Com certeza

13. Na casa de um amigo, vocé acha que ele/ela provaria uma fruta nova?*
( ) Com certeza ndo

( ) Provavelmente néo

( ) Talvez

( ) Provavelmente

( ) Com certeza

14. Na escola, vocé acha que ele/ela provaria uma fruta nova?*
( ) Com certeza ndo

( ) Provavelmente ndo

() Talvez

( ) Provavelmente

( ) Com certeza

15. Em casa, vocé acha que ele/ela provaria uma fruta nova?*
( ) Com certeza ndo

( ) Provavelmente nao

() Talvez

( ) Provavelmente

( ) Com certeza

16. Vocé acha que ele/ela provaria uma hortalica se ele/ela ndo souber o que é?*
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( ) Com certeza ndo

( ) Provavelmente nao
() Talvez

( ) Provavelmente

( ) Com certeza

17. Meu (minha) filho (a) aceitaria provar uma hortalica com aparéncia diferente do que

estd acostumado (a) a ver*
( ) Com certeza ndo

( ) Provavelmente ndo

() Talvez

( ) Provavelmente

( ) Com certeza

18. Vocé acha que ele/ela provaria uma hortalica que ele/ela nunca provou antes?*
( ) Com certeza ndo

( ) Provavelmente nao

( ) Talvez

( ) Provavelmente

( ) Com certeza

19. Na casa de um amigo, vocé acha que ele/ela provaria uma hortalica nova?*
( ) Com certeza ndo

( ) Provavelmente nao

() Talvez

( ) Provavelmente

( ) Com certeza

20. Na escola, vocé acha que ele/ela provaria uma hortalica nova?*
( ) Com certeza ndo

( ) Provavelmente néo

() Talvez

( ) Provavelmente

( ) Com certeza

21. Em casa, vocé acha que ele/ela provaria uma hortalica nova?*
( ) Com certeza ndo

( ) Provavelmente nao

() Talvez

( ) Provavelmente

( ) Com certeza

22. Na escola, supondo que os amigos dele (a) aceitem a comida oferecida, meu (minha)
filho (a) provaria a comida com a frequéncia abaixo:*
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( ) Nunca

( ) Raramente

() As vezes

( ) Constantemente
( ) Sempre

23. Em sua casa, considerando que os (as) amigos (as) de seu (sua) filho (a) aceitem as
preparacOes oferecidas, seu (sua) filho (a) aceitaria essas prepara¢des de acordo com a

frequéncia abaixo: *
( ) Nunca

( ) Raramente

( ) As vezes

( ) Constantemente
( ) Sempre

24. Na casa de um (a) amigo (a), considerando que os (as) amigos (as) dele (a) aceitem
as preparacdes oferecidas, meu (minha) filho (a) provaria essas mesmas preparacoes de

acordo com a frequéncia abaixo:*
( ) Nunca

( ) Raramente

() As vezes

( ) Constantemente

( ) Sempre

25. Em eventos (festas, reunides), considerando que os (as) amigos (as) dele (a) aceitem
as preparacdes oferecidas, meu (minha) filho (a) provaria essas mesmas preparacoes de

acordo com a frequéncia abaixo:*
( ) Nunca

( ) Raramente

( ) As vezes

( ) Constantemente

( ) Sempre
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hortalicas que ele/ela nunca experimentou?

Pergunta Opcdes de resposta

1. Meu (minha) filho(a) esta disposto(a) a provar alimentos | Discordo Discordo Indiferente | Concordo Concordo
que nunca comeu antes totalmente totalmente
2. Se meu (minha) filho (a) sabe o que tem na comida, | Discordo Discordo Indiferente | Concordo Concordo
ele/ela ird prova-la totalmente totalmente
3.Em eventos (reunides, festas, etc), ele/ela prova novos | Discordo Discordo Indiferente | Concordo Concordo
alimentos totalmente totalmente
4. Ele/ela ndo tem medo de comer alimentos que nunca | Discordo Discordo Indiferente | Concordo Concordo
experimentou antes totalmente totalmente
5. Ele/ela acha divertido provar alimentos que nunca | Discordo Discordo Indiferente | Concordo Concordo
experimentou antes totalmente totalmente
6. O quanto vocé acredita que seu (sua) filho (a) gostaria de | Nada Pouco Indiferente | Razoavelmente | Muito
frutas que ele/ela nunca experimentou?

7. O quanto vocé acredita que ele/ela gosta de provar frutas | Nada Pouco Indiferente | Razoavelmente | Muito
novas?

8. O quanto vocé acredita que seu (sua) filho (a) gostaria de | Nada Pouco Indiferente | Razoavelmente | Muito
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9. O quanto vocé acredita que ele/ela gosta de provar | Nada Pouco Indiferente | Razoavelmente | Muito
hortaligas novas?
10. Vocé acha que ele/ela provaria uma fruta se ele/ela ndo | Com  certeza | Provavelmente | Talvez Provavelmente | Com
souber o que é? néo néo certeza
11. Meu (minha) filho (a) aceitaria provar uma fruta com | Com  certeza | Provavelmente | Talvez Provavelmente | Com
aparéncia diferente do que esta acostumado (a) a ver: ndo ndo certeza
12. Vocé acha que ele/ela provaria uma fruta que ele/ela | Com  certeza | Provavelmente | Talvez Provavelmente | Com
nunca provou antes? néo néo certeza
13. Na casa de um amigo, vocé acha que ele/ela provaria | Com  certeza | Provavelmente | Talvez Provavelmente | Com
uma fruta nova? néo néo certeza
14. Na escola, vocé acha que ele/ela provaria uma fruta | Com  certeza | Provavelmente | Talvez Provavelmente | Com
nova? néo néo certeza
15. Em casa, vocé acha que ele/ela provaria uma frutanova? | Com  certeza | Provavelmente | Talvez Provavelmente | Com
néo néo certeza
16. Vocé acha que ele/ela provaria uma hortalica se ele/ela | Com  certeza | Provavelmente | Talvez Provavelmente | Com
nédo souber o que €? ndo ndo certeza
17.Meu (minha) filho (a) aceitaria provar uma hortalicacom | Com  certeza | Provavelmente | Talvez Provavelmente | Com
aparéncia diferente do que esta acostumado (a) a ver nao nao certeza




97

18. Vocé acha que ele/ela provaria uma hortalica que ele/ela | Com  certeza | Provavelmente | Talvez Provavelmente | Com
nunca provou antes? néo néo certeza
19. Na casa de um amigo, vocé acha que ele/ela provaria | Com  certeza | Provavelmente | Talvez Provavelmente | Com
uma hortalica nova? néo néo certeza
20. Na escola, vocé acha que ele/ela provaria uma hortalica | Com  certeza | Provavelmente | Talvez Provavelmente | Com
nova? néo néo certeza
21. Em casa, vocé acha que ele/ela provaria uma hortalica | Com  certeza | Provavelmente | Talvez Provavelmente | Com
nova? néo néo certeza
22. Na escola, supondo que os amigos dele (a) aceitem a | Nunca Raramente As vezes Constantemente | Sempre
comida oferecida, meu (minha) filho (a) provaria a comida

com a frequéncia a sequir:

23. Em sua casa, considerando que os (as) amigos (as) de | Nunca Raramente As vezes Constantemente | Sempre
seu (sua) filho (a) aceitem as preparacdes oferecidas, seu

(sua) filho (a) aceitaria essas preparacdes de acordo com a

frequéncia a seguir:

24. Na casa de um (a) amigo (a), considerando que os (as) | Nunca Raramente As vezes Constantemente | Sempre

amigos (as) dele (a) aceitem as preparacdes oferecidas, meu
(minha) filho (a) provaria essas mesmas preparacOes de

acordo com a frequéncia a seguir:
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25. Em eventos (festas, reunides), considerando que os (as)
amigos (as) dele (a) aceitem as preparacdes oferecidas, meu
(minha) filho (a) provaria essas mesmas preparacfes de

acordo com a frequéncia a seguir:

Nunca

Raramente

As vezes

Constantemente

Sempre
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