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RESUMO

Introducao: A obesidade ¢ um problema de saude publica e tem sido associada ao inicio
da puberdade, no entanto, ha controvérsia sobre a consisténcia e plausibilidade biologica
dessa associagdo. Alguns nutrientes e grupos de alimentos tais como proteinas de origem
animal, laticinios e bebidas adogadas tém sido associados a puberdade precoce, enquanto
proteinas origem vegetal, com puberdade tardia. Entretanto, a dieta ¢ fendmeno complexo
porque alimentos nao sdo consumidos isoladamente; sendo importante avaliar a dieta de
forma global. Objetivo: Investigar a relacdo entre dieta, estado nutricional e inicio da
puberdade em adolescentes chilenos. Metodologia: Foram utilizados dados secundarios
de adolescentes de ambos sexos (idade média: 12.5 anos) do Growth and Obesity Cohort
Study, de Santiago, Chile, avaliados durante os anos 2014-2015. Dados
sociodemograficos, afericdes antropométricas (peso, estatura), avaliagdo puberal (estagio
de Tanner, idade do inicio da menarca) e recordatorio alimentar de 24 horas (R24h);
foram utilizados para o presente estudo. Do total de 1196 participantes da coorte, 882
adolescentes tinham dados de consumo alimentar e medidas antropométricas; desses, 270
meninas apresentaram dados prospectivos de dieta antes do inicio da menarca. Alimentos
provenientes do R24h, foram classificados em grupos de alimentos segundo suas
caracteristicas nutricionais, cultura alimentar e corrigidos pela variancia intrapessoal da
ingestao por procedimentos estatisticos da plataforma online Multiple Source Method. Os
padrdes da dieta foram identificados por analise fatorial exploratoria. O relato implausivel
de energia foi categorizado como sub-relatores, plausivel e super-relatores, € como
porcentagem para o ajuste dos modelos de regressdo multipla. Regressdo logistica
multipla foi usada para identificar fatores associados e impacto do subrelato em nutrientes
e grupos de alimentos (manuscrito 1) e associacdo entre padrdes da dieta e excesso de

peso (manuscrito 2). A associag@o longitudinal entre padrdes de dieta e tempo até inicio



da menarca foi verificada por meio da analise de regressdo de Cox (manuscrito 3). Todas
as analises foram realizadas com um nivel de confianca do 95%. Resultados: A
frequéncia de adolescentes sub-relatores, plausiveis e super-relatores foi 50.7%, 40.5% ¢
8.8%, respectivamente; sendo maior em adolescentes com excesso de peso e meninos. A
prevaléncia de excesso de peso do GOCS foi 51.6%. Quatro padrdes foram identificados
explicando 24.9% da variabilidade da dieta. “Breakfast/Once” e “Meats and Vegetables”
foram associados com maior ingesta de sodio, “Western” com gordura saturada e “Sweet
Snack” com agucar de adi¢do (p<0.05). Adolescentes com maior aderéncia (terceiro
tercil) aos padrdes “Western” e “Sweet Snack” apresentaram maior chance de ter excesso
de peso (OR=1.67; 1C95%:1.103-2.522 e OR=1.86; 1C95%:1.235-2.792;
respectivamente) quando comparado aqueles com menor aderéncia (primeiro tercil); o
padrao “Meats & Vegetables” também foi associado positivamente ao excesso de peso
(OR=1.83; IC 95%: 1.219-2.754). Em adolescentes do sexo feminino foram identificados
trés padroes “Breakfast/Once, “Prudent” e ‘“Western”; explicando 19.4% da
variabilidade da dieta. Meninas com excesso de peso e que aderiram mais ao padrdo
“Prudent” (terceiro tercil) tinham 55% menor risco de apresentar uma idade de menarca
precoce (HR=0.51; 1C95%:0.31-0.85) quando comparado aquelas com menor aderéncia
(primeiro tercil). Conclusdes: Padroes de dieta identificados revelaram uma baixa
qualidade da dieta e foram associados ao excesso de peso, nas andlises transversais. Nas
analises longitudinais, o padrdo “Prudent” associou-se com um menor risco de idade da
menarca precoce, em meninas com excesso de peso. Esperamos que esses achados

fomentem futuras pesquisas e auxiliem as atuais politicas de saude publica no Chile.

Palavras-chaves: excesso de peso, menarca, adolescentes, padrdes de dieta.



ABSTRACT

Introduction: Obesity, a public health problem, has been associated with the early onset
of puberty; however, there is controversy about the consistency and biological plausibility
of this association. Some specific nutrients and food groups have been associated with
puberty such as vegetable proteins, milk, sugar-sweetened beverages have been
associated with an early onset puberty and animal proteins with late onset puberty.
However, foods or nutrients are not consumed in isolation, and it is important to evaluate
the overall diet. Objective: To investigate the relationship between diet, nutritional status
and onset of puberty in Chilean adolescents. Methodology: Secondary data were used of
adolescents of both sexes (mean age: 12.5 years) from the Growth and Obesity Cohort
Study (GOCS) of Santiago, Chile, evaluated between 2014-2015. Sociodemographic
data, anthropometric measurements (weight, height), pubertal evaluation (tanner stage,
age at menarche) and 24-hour dietary recall (24HR) were used to the present study. From
a total of 1.196 adolescents of the cohort, 882 adolescents had food consumption data and
anthropometric measurements, from this number, 270 girls have prospective dietary data
before onset of menarche. Foods from 24HR were classified into food groups according
to their nutritional characteristics, feeding culture and corrected by intrapersonal variance
intake by statistical procedures of Multiple Source Method’s online platform. Dietary
patterns were identified by exploratory factor analysis. Misreporting was categorized as
under-reporting, plausible and over-reporting estimated and as percentage to models
adjustment. Multiple logistic regression was used to relate under-reporting and their
associated factors (manuscript 1). The association between dietary patterns and
overweight was verified by logistic regression models (manuscript 2). The longitudinal
association between dietary patterns and time to age at menarche was verified by Cox

regression analysis (manuscript 3). All analyzes were performed with a 95% confidence



level. Results: The frequencies of under-reporting, plausible and over-reporting
adolescents were 50.7%, 40.5% and 8.8%; respectively, being higher in overweight and
boys. The prevalence of overweight on GOCS was 51.6%. Four patterns were identified,
explaining 24.9% of dietary variability. “Breakfast/Once” and “Meats and Vegetables”
were associated with higher sodium intake, “Western” with saturated fat and “Sweet
Snack” with added sugar (p<0.05). Adolescents with higher (third tertile) adherence to
“Western” and “Sweet Snack” patterns had higher odds of being classified as overweight
(OR=1.67; 95% CI:1.103-2.522 and OR=1.86; 95% CI:1.235-2.792 respectively) when
compared to those of lower adherence (first tertile); “Meats and Vegetables” pattern was
also associated with overweight (OR=1.83; 95% CI:1.219-2.754). In girls, three patterns
were identified: “Breakfast/Once”, “Prudent” and “Western”; explaining 19.4% of
dietary variability. Girls with excess weight had a higher adherence to “Prudent” pattern
had a later age at menarche compared to those with lower adherence (HR=0.51; 1C95%:
0.31-0.85). Conclusions: Identified dietary patterns showed poor diet quality that were
associated to excess weight on cross-sectional analyzes. Longitudinal analyze of the
“Prudent” pattern was associated with a later age at menarche on girls with excess weight.
Hopefully, these findings may incentive future researches and help current public health

policies in Chile.

Key words: excess weight, menarche, adolescents, dietary patterns.
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APRESENTACAO

A tese esta estruturada em formato de artigo cientifico, conforme as diretrizes
aprovadas na 9a. Sessdo da Comissao da Pos-graduacdo da Faculdade de Satde Publica,
em 05 de junho de 2008, e segue as normas estabelecidas pela Guia de Apresentagdo de
Teses elaborada pela Instituigao.

A tese esta organizada nas seguintes sec¢oes: (1) Introdugdo, que aborda o
referencial teorico do presente trabalho; (2) Justificativa, que discorre sobre a relevancia
do trabalho e as possiveis contribuigdes para o conhecimento cientifico; (3) Objetivos, no
qual s3o expostos os propositos do estudo; (4) Metodologia, que comtempla os
procedimentos, técnicas e instrumentos utilizados na coleta, bem como o processamento
e analise dos dados; (5) Resultados e Discussdo, que incluem os manuscritos elaborados;
(6) Consideragoes finais, que apresenta a sintese dos principais resultados do estudo.

O primeiro manuscrito intitulado “Misreporting of energy intake and factors
associated among adolescents from the Growth and Obesity Chilean Cohort Study
(GOCS)” foi submetido no peridodico Journal of Adolescents Health. O segundo
manuscrito intitulado “Dietary patterns among Chilean adolescents from the Growth and
Obesity Cohort Study indicate poor dietary quality” foi submetido ao periodico Jornal
Nutrition Research. Ja o terceiro manuscrito intitulado “Prudent pattern is associated to
age at menarche in adolescents with excess weight from Growth and Obesity Cohort

Study” sera submetido, apds da avaliacdo da banca examinador.
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1 INTRODUCAO

A Organizag¢do Mundial da Satde (OMS) define a adolescéncia como a idade entre 10 e 19 anos,
sendo uma das etapas mais importantes de transicdo na vida do ser humano. Esta ¢ caracterizada por
uma taxa acelerada de crescimento, mudangas biologicas, psicologicas e sociais (PATTON et al.,
2016; WHO, 2019). Determinantes biologicos da adolescéncia sdo praticamente universais, no
entanto, a duracao e as caracteristicas desse periodo podem variar ao longo do tempo, dependendo do
contexto socioecondmico ¢ cultural (WHO, 2019).

A primeira etapa da adolescéncia se inicia com uma fase de crescimento e maturacao dos sistemas
reprodutivo, musculo esquelético, neurologico, enddcrino, imunoldgico e cardiometabolico, e se
estende até a terceira década de vida (PATTON e VINER, 2007). Por essa razdo, a adolescéncia pode
ser considerada uma fase sensivel, durante a qual fatores fisicos, nutricionais e sociais podem alterar
as condicdes de saude e desenvolvimento para a vida adulta e descendéncia (PATTON et al., 2018;

PATTON et al., 2016; PRENTICE et al., 2013).

1.1 EPIDEMIOLOGIA DO EXCESSO DE PESO NA ADOLESCENCIA

Uma nutri¢do adequada é um fator determinante para alcangar o pleno potencial de crescimento.
Apesar das taxas de baixo peso ainda serem preocupantes em alguns paises do mundo, o incremento
das prevaléncias de sobrepeso e obesidade na infancia e adolescéncia se tornaram um problema de
saude publica (PATTON et al., 2018). Estima-se que, entre 42,5 ¢ 51,8 milhdes de criangas e
adolescentes (0-18 anos) na América Latina apresentem sobrepeso ou obesidade, o que representa 20

a 25% da populagao total desse grupo etario na regido (RIVERA et al., 2014).
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No Chile, a situacdo ¢ ainda mais grave. Segundo o ultimo Encuesta Nacional de Salud (ENS)
a prevaléncia de excesso de peso dos adolescentes entre 15 e 19 anos ¢ 40,8% (ENS, 2017). Entre os
anos 2009 ¢ 2018, a prevaléncia de obesidade em adolescentes do primeiro ano do ensino fundamental
de escolas publicas aumentou de 8,7% para 14,7%, ¢ a prevaléncia de sobrepeso, de 26,6% para 31,7
%, respectivamente (JUNAEB, 2013).

Esse cenario ¢é preocupante, tendo em vista que a obesidade pode gerar efeitos adversos a satde,
inclusive anular o aumento da expectativa de vida gerada por muitos avancos em saide (WHO, 2016).
A curto prazo, adolescentes obesos apresentam problemas comportamentais, emocionais, além de
dificuldades na socializagdo com seus colegas, o que pode reduzir seu desempenho escolar (REILLY
et al., 2003; HAN et al., 2010). Além disso, ha evidéncias suficientes de que o excesso de peso esta
associado ao maior risco de desenvolver alteracdes cardiometabolicas, tais como dislipidemia,
pressao arterial elevada, hiperglicemia e hiperinsulinemia ( HAN et al., 2010; BERENSON, 2012;
FRIEDEMANN et al.,, 2012) . A presenca de fatores de risco cardiovascular na infancia e
adolescéncia pode gerar complicagdes médicas tanto nessa fase da vida, como também durante a vida
adulta como diabetes mellitus tipo 2, hipertensao arterial, dislipidemia e acidente vascular cerebral (
JUONALA et al., 2011; BERENSON, 2012; FRIEDEMANN et al., 2012; HEROUVI et al., 2013),
que sdo as principais causas mundiais de mortalidade e de anos de vida perdidos ou vividos com

incapacidade (WANG et al., 2016).

1.2 PADROES DE DIETA E EXCESSO DE PESO

Frequentemente, os estudos que avaliam dieta tém associado a ingestdo de nutrientes ou
determinados grupos de alimentos com alguns fatores de risco para doengas cronicas ndo

transmissiveis (DCNT). No entanto, essa abordagem ¢ considerada reducionista, pois ndo leva em
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consideracdo o efeito global da dieta e seu impacto na carga atual dessas doencas (HU, 2002;
FISBERG, 2015). A analise de padrdes de dieta tornou-se uma abordagem alternativa e complementar
para o estudo da relagdo entre desfechos de satde-doenca (KANT, 2004; MICHELS ¢ SCHULZE,
2005; USDA, 2014; GLEASON et al., 2015). Conceitualmente, padrdes de dieta representam uma
visdo global do consumo de alimentos e nutrientes e, portanto, podem ser mais preditivos do risco de
doengas quando comparados a avaliacdo individual de alimentos ou nutrientes (KANT, 2004;
MICHELS e SCHULZE, 2005). Essa abordagem ¢ importante pois considera a alimentacdo como
um fendmeno complexo, representando preferéncias individuais que podem ser moduladas por
fatores genéticos, socioculturais, de saude, estilo de vida, meio ambiente e determinantes econdémicos
(KRONDL e COLEMAN, 1986; VAN DEN BREE et al., 1999; CESPEDES e HU, 2015).

A epidemiologia nutricional tem definido trés abordagens para estimar padroes alimentares. Os
métodos tedricos baseados em hipoteses (hypotesis driven methods), no qual escores ou indices sao
definidos para avaliar a qualidade global da dieta, fundamentados principalmente em orientagcdes
dietéticas populacionais. Os métodos empiricos baseados em dados (data driven methods), como o
Analise Fatorial Exploratoria (AFE), Anélise de Componentes Principais (ACP) e Andlise de Cluster
(AC); no qual os padrdes de dieta sdo derivados por procedimentos estatisticos exploratorios dos
dados de consumo alimentar. E finalmente, os métodos tedrico-empirico, também denominados
hibridos (hybrid methods) como o Reduced Rank Regression (RRR), que combina técnicas de
derivagdo tedrica com analise exploratéria de dados (HU, 2002; KANT, 2004).

Padrdes de dieta tem sido amplamente utilizados na epidemiologia nutricional para associar
variaveis dietéticas, caracteristicas sociodemograficas e desfechos em satide. Uma revisdo sistematica
de paises de alto, médio e baixo desenvolvimento humano avaliou associagdes entre educacado, renda
e padroes de dieta em criangas e adolescentes. Os autores observaram que em paises de alto
desenvolvimento humano houve uma associacdo inversa entre educagdo parental e padrdes de dieta
“ndo saudaveis” (caracterizados por alimentos de alta densidade energética, carnes processadas,

cereais refinados, agucares e doces) e associagdo direta com padrdes “saudaveis” (compostos por
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vegetais, frutas, hortaligas, peixes, frango e gréos integrais). Nos paises com nivel médio de
desenvolvimento humano, embora um padrdo de dieta “ndo saudavel” seja encontrado entre a
populagdo de alta renda e escolaridade, as associagdes nao sdo claras. Pesquisas adicionais sdo
necessarias para esclarecer as associagdes entre renda e educagdo com padrdes de dieta "ndo
saudaveis" e "saudaveis" nos paises de médio e baixo desenvolvimento humano (HINNIG et al.,
2018).

No geral, evidéncias sobre associacdo entre padrdes de dieta e estado nutricional nos
adolescentes sugerem que padrdes alimentares compostos por alimentos com alto teor de energia,
gorduras e baixo em fibras, predispdem os jovens a excesso de peso e obesidade (ABURTO et al.,
2015; AMBROSINI, 2014). Os achados no Avon Longitudinal Study of Parents and Children
(ALSPAC), que acompanhou prospectivamente 6772 criancas entre 7 e 15 anos, encontrou que cada
unidade de aumento do Z-escore do padrdo alto em densidade energética, gordura e baixo em fibras
(composto principalmente por doces, bolos, leite integral, pdo, carnes processadas, entre outros
alimentos) foi associado com um incremento médio de 0,04 unidades do Z-escore de IMC (Coef :
0.04; 1C95%=0.01-0.07) (AMBROSINI et al., 2012). Ratificando os resultados anteriores, uma
revisdo sistematica e meta-analise de estudos observacionais realizadas em adolescentes de 14-19
anos, observou que adolescentes que aderiram mais (Gltimos tercis, quartis e quintis) a padrdes de
dieta nao saudaveis (compostos por refrigerantes, bolos, salgadinhos, bolachas, sorvetes e carnes
processadas) tinham em média 0,58 kg/m2 a mais de IMC (95%IC 0.52; 0.64) que aqueles com menor
adesdo. Ao contrario do esperado, adolescentes que aderiram menos (primeiro tercil, quartil e quintil)
a padrdes saudaveis (compostos principalmente por frutas, vegetais, leguminosas, carnes magras,
o6leos, laticinios, sementes, suco natural de fruta e graos integrais) tinham em média 0,41 Kg/mz a
menos de IMC (IC95% -0,46; -0,36) que aqueles com maior adesdo (CUNHA et al., 2018). Esses
achados que relacionam uma menor aderéncia a padrdes de dieta saudaveis e menor IMC sdo
controversos, considerando o efeito protetor dos grupos de alimentos que compor esses padrdes

denominados saudaveis, tais como legumes, frutas e verduras. Os autores justificam esses achados
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expondo que a maioria dos estudos incluidos sdo de desenho transversal, o que dificulta estabelecer
causalidade, além da elevada heterogeneidade que existe entre os estudos de padrdes de dieta como
a categorizacdo da variavel de exposi¢do (CUNHA et al., 2018). Destacam ainda que, a adolescéncia
traz alteragdes hormonais durante a puberdade e estado de maturag@o sexual que podem influenciar
a associagdo entre dieta e IMC (VILLAMOR e JANSEN, 2016).

Considerando o escopo de nosso conhecimento, ndo hé estudos no Chile que investigaram
padrdes da dieta baseados em dados de adolescentes. Os dados de consumo alimentar de criangas e
adolescentes (n=673 de 6 a 13 anos) em nivel populacional, no Chile, sdo provenientes da “Encuesta
Nacional de Consumo Alimentario” (ENCA), realizada em 2010. Nesta faixa etaria, 89% reportaram
tomar café da manha, 97% almoco e apenas 29% relataram realizar o jantar. No tocante a realizacao
de lanches intermediarios, entre 30% e 50% reportaram consumir alimentos entre as principais
refei¢cdes. Em relacdo as recomendacdes expostas no guia alimentar chileno sobre o consumo de
alimentos, apenas 42% atenderam a recomendacao de frutas e verduras, 32% a recomendacao de leite
e derivados, 28% a recomendacdo de leguminosas e 16% a recomendagdo de peixes. Observou-se
ainda que, quanto maior o nivel socioecondmico das familias melhor era o consumo de frutas e
verduras, leguminosas e peixes. Neste inquérito populacional foi determinada, ainda, a qualidade da
dieta dos individuos por meio do “Healthy Eating Index”, no qual foi verificado que 90% das criangas
e adolescentes necessitam de mudancas em sua alimentagao (ENCA, 2010).

Jensen et al. (2019) examinaram transversalmente o consumo, fontes de alimentos e perfis
nutricionais de lanches de criancas e adolescentes chilenas de baixa e média renda, participantes dos
estudos “Food Environment Chilean Cohort” (n=958, 4-6 anos) e “Growth and Obesity Cohort
Study” (n=752, 12-14 anos). Eles constataram uma média de consumo diaria de 2,3 por¢des de
lanches, que contribuiram em média com 530 kcal/dia (27,4% da contribuicdo didria de energia) em
adolescentes. Alimentos tais como paes, doces, bolos, salgadinhos, balas, sorvetes, bebidas lacteas,
foram os principais contribuintes de energia, gordura saturada, sodio e/ou agucares totais (JENSEN

etal., 2019).
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Associagdes dos padrdes de dieta com desfechos em satde, entre eles o excesso de peso,
sdo analisadas a partir de dados de consumo alimentar auto relatados. Nesse caso, ¢ importante
considerar a magnitude e prevaléncia do relato implausivel de energia, ja que este pode atenuar ou

reverter a direcionalidade das associagoes (MACDIARMID e BLUNDELL, 1998; NHI, 2019).

1.3 RELATO IMPLAUSIVEL DA INGESTAO DE ENERGIA NA

ADOLESCENCIA

A maioria dos instrumentos para avaliar o consumo alimentar dependem de auto relato dos
individuos, sendo portanto, susceptiveis a erros (FISBERG, 2015). Um desses principais viéses € o
relato implausivel da ingestdo de energia, caracterizado por valores de ingestdo energética (IE)
implausivelmente baixos (sub-relato) ou altos (super-relato), quando comparados as necessidades
energéticas estimadas por meio de métodos objetivos de gasto de energia, como a técnica de agua
duplamente marcada (LIVINGSTONE e BLACK, 2003). O relato implausivel pode ocorrer por
lapsos de memoria, dificuldade do entrevistado em quantificar as porgdes, incompreensdo das
questdes feitas pelo entrevistador e até mesmo por constrangimento ao relatar o consumo de alguns

alimentos (LIVINGSTONE et al., 2004; FORRESTAL, 2011).

O sub-relato da ingestdo energética ¢ mais frequente que o super-relato (NHI, 2019). Estudos
que investigaram essa tematica apontaram varias caracteristicas associadas ao sub-relato, Mulheres,
idosos e pessoas com excesso de peso tendem a sub-relatar mais. Ainda, menor nivel socioecondmico,
escolaridade ou imagem corporal também estdo associados ao sub-relato (LIVINGSTONE et al.,

2004; FORRESTAL, 2011). Embora o relato implausivel nos adultos seja uma tematica bem
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documentada, relativamente pouco se sabe sobre a natureza e a extensdo desse fendmeno entre

adolescentes (FORRESTAL, 2011).

E provéavel que em adolescentes, os padrdes de resposta do consumo de alimentos diferem com
base nas habilidades cognitivas e habitos alimentares (LIVINGSTONE e ROBSON, 2000).
Dependendo da idade e do seu desenvolvimento cognitivo, criangas e adolescentes podem ter maior
dificuldade em lembrar os alimentos consumidos, estimar o tamanho das por¢des e/ou conhecer os
métodos culinarios de preparacao dos alimentos. Além disso, o padrdo alimentar dos adolescentes ¢
menos estruturado quando comparado ao das criangas. Fazer refei¢gdes em horarios incomuns ou fora
de casa, pular refei¢des principais ou substitui-las por refei¢des ndo tradicionais sdo atos corriqueiros
nessa faixa etaria (FORRESTAL, 2011; LIVINGSTONE et al., 2004). Em adigao, a literatura tem
sugerido que o relato implausivel pode ser seletivo para alguns tipos de alimentos. Refrigerantes,
bolachas e salgadinhos, por exemplo, tém maior probabilidade de serem subnotificados, enquanto
aqueles considerados saudaveis, como vegetais, frutas e graos integrais, sd0 mais propensos a serem

super-relatados (MACDIARMID e BLUNDELL, 1998; RANGAN et al., 2014).

1.4 ADOLESCENCIA E PUBERDADE

A puberdade ¢ iniciada no final da infancia e pode ser definida como um processo biologico de
maturidade do eixo hipotadlamo-hipofise gonadal (HHG), e ¢ influenciada por fatores ambientais,
nutricionais e sociais (GLUCKMAN e HANSON, 2006; VILLAMOR ¢ JANSEN, 2016). Isso resulta

em crescimento e desenvolvimento dos 6rgdos genitais e, concomitantemente, em mudangas fisicas
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e psicologicas que preparam para a vida adulta, levando a capacidade de reproducdo (PATTON e
VINER, 2007).

Essa fase da vida é caracterizada por mudangas biologicas € comega com a maturagdo sexual
ou gonadarca, que ¢ iniciada pelo desencadeamento dos estimulos hormonais do HHG. O crescimento
gonadal (testiculos e ovarios) resultante e a producdo de esterdides sexuais gonadais promovem o
desenvolvimento de caracteristicas sexuais secundarias (DELEMARRE-VAN DE WAAL, 2002).
Precedendo e independente do eixo HHG, a producdo de androgenos adrenais, que desempenham um
papel no desenvolvimento dos pelos axilares e pubianos, aumenta entre 0s 6 a 8 anos em um processo
conhecido como adrenarca (DELEMARRE-VAN DE WAAL, 2002).

Um sistema confidvel para avaliar as caracteristicas sexuais secundarias (desenvolvimento
mamario, genital e pelos pubianos) foi desenvolvido por Marshall e Tanner na década de 1960
(TANNER, 1962). O estagiamento de Tanner ¢ baseado em uma escala de cinco estagios progressivos
descritos e retratados em fotografias, em que o estdgio um corresponde a uma etapa pré-puberal, o
estagio dois ao inicio da puberdade e o ltimo estagio, a finalizagdo do processo de maturagdo sexual

(Quadro 1).

Quadro 1 — Caracteristicas do adolescente de acordo com o sexo e o estagio de maturacio sexual

de Tanner.

MENINAS MENINOS
G1 - carateristicas P1 - ausentes

infantis

M1 - mama infantil. P1 - ausentes

P2 - pequenas

M2 - Broto mamario

quantidades,
longos, finos e
lisos, distribuidos
aos longos dos
labios externos

G2 - aumento do pénis
pequeno ou ausente.
Aumento inicial do
volume testicular

P2 - presenca de
pelos finos e
claros

M3 - maior aumento
da mama, sem
separagdo dos
contornos.

P3 - aumento de
quantidade e
espessura, mais
escuros €
encaracolados.

G3 - crescimento
peniano em
comprimento, maior
crescimento dos
testiculos e escroto

P3 - pubis coberto




M4 - maior
crescimento da mama
e da aréola, sem
separacao de
contornos

P4 - pelos de tipo
adulto: cobrindo
densamente a
regido pubica

G4 - crescimento
peniano
principalmente no
diametro

P4 - tipo adulto,
sem extensao para
costas

MS5 - mamas com
aspecto adulto

PS5 - pilosidade
pubiana igual que
a do adulto

G5 - desenvolvimento
completo genitalia

PS5 - tipo adulto
com expansao
para as costas
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Adaptado de: Nutri¢do da Gestagdo ao envelhecimento. (VITOLO, 2008)

As mudangas externas mais precoces sao apari¢ao do broto mamario nas meninas € aumento
do volume testicular para mais de 4 mL nos meninos (TANNER, 1962). A menarca, frequentemente
vista como o elemento definidor da puberdade feminina, ocorre no final da puberdade, cerca de 2 a
2,5 anos apos o brotamento mamario. Nos meninos ¢ mais dificil de identificar o final da puberdade,
embora a espermatiria e a primeira ejaculagcdo ocorram entre os 13 e 14 anos de idade (PATTON e
VINER, 2007).

Puberdade precoce é geralmente definida pelo aparecimento de caracteristicas sexuais
secundarias em mulheres antes dos oito anos de idade e em homens antes dos nove anos de idade
(GLUCKMAN e HANSON, 2006). A puberdade precoce ¢ mais frequente em meninas que em
meninos (PARENT et al., 2003). A telarca precoce refere-se ao desenvolvimento mamario de inicio
precoce isolado que ¢ geralmente benigna, embora tenha sido relatada a associagdo com a exposicao
de poluentes ambientais estrogénicos (GLUCKMAN ¢ HANSON, 2006; PARENT et al., 2003). A
adrenarca prematura em meninas pode ser um precursor da sindrome dos ovarios policisticos e
alteracdes metabolicas (STAFFORD e GORDON, 2002). J4 o atraso da puberdade ¢ frequentemente
associado as doengas cronicas, stress e desnutri¢do (PARENT et al., 2003).

Desde o final do século XIX, ha uma tendéncia secular do inicio precoce da puberdade na
maioria dos paises desenvolvidos, ¢ nos ultimos anos, também nos paises em desenvolvimento por
melhoras em saude, nutri¢@o e higiene. No entanto, nos ultimos quarenta anos, pesquisadores notaram
estagna¢cdo ou mesmo uma reversao nessa tendéncia em paises onde niveis gerais de satde e nutricao

sdo otimos (ONG, 2006; AHMED e DUNGER, 2006; EULING et al., 2008; WALVOORD, 2010).
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A avaliacdo de tendéncias ¢ dificultada pela heterogeneidade dos estudos, como por exemplo,
desenhos epidemioldgicos (transversais e longitudinais), caracteristicas da populacdo (idade, raga e
nivel socioecondmico) e marcadores de puberdade utilizados como desfecho (marcadores de inicio
da puberdade, como broto mamario ou tardios, como a menarca) (EULING et al., 2008).

Estimativas do inicio da puberdade em estudos observacionais tém foco em meninas pela
simplicidade de avaliar os marcadores como broto mamario e menarca. O broto mamario pode ser
auto relatado mediante a observacao das imagens do estagiamento de Tanner ou examinadas por um
especialista treinado. Todavia, tendo em vista que marcadores de puberdade podem diferir ou indicar
diferentes mecanismos, ¢ importante comparar dados para o mesmo marcador (EULING et al., 2008).
Por isso, a idade de menarca ¢ frequentemente utilizada para medir o estado de saude populacional,
por ser uma medida mais facil de coletar, tanto retrospectivamente como prospectivamente (PARENT
et al., 2003).

Entre os principais fatores identificados que afetam o momento da puberdade, podemos
destacar fatores genéticos, ambientais, incluindo obesidade, raca e disruptores endocrinos,
particularmente os imitadores de estrogénio e antiandrogénicos que interferem com horménios
esteroidais (EULING et al., 2008; EULING e SELEVAN, 2008).
Pesquisas em diferentes paises do mundo indicam uma idade média da aparicdo do broto mamario
entre 8-9 anos e da menarca entre 12-13 anos (Figura 1) (PARENT et al., 2003). Uma publicagdo da
Pediatric Research in Office Settings (PROS) com uma amostra ndo representativa de mais de 17.000
meninas residentes nos Estados Unidos da América reportou uma tendéncia de inicio mais precoce
do desenvolvimento mamario (10 anos para meninas de raga branca e 8,9 anos para afrodescentes) e
menarca (12,6 anos para meninas de raca branca e 12,1 anos para afro-americanas). No entanto, essa
tendéncia ndo foi observada para outros marcadores do desenvolvimento puberal feminino
(HERMAN-GIDDENS, 2006).

Em contraste com o desenvolvimento mamario, a idade de menarca tem menores mudangas.

Dados do NHANES I1II (1984-1994) mostraram uma idade de inicio da puberdade similar. 10,36 anos
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para meninas de raga branca e 9,48 anos para afrodescendentes; uma média de idade de menarca de
12,43 anos; 12,06 anos para raga branca e 12,55 anos para afrodescendentes (SUN et al., 2002). O
estudo longitudinal Bogalusa encontrou queda da idade da menarca de 9,5 meses para meninas de
raga branca e 2 meses para afrodescendentes (FREEDMAN et al., 2002). Em meninos, os dados de
marcadores de puberdade atuais sdo insuficientes para avaliar as tendéncias seculares no

desenvolvimento puberal masculino (EULING et al., 2008; HERMAN-GIDDENS, 2006).
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Figura 1- Média ou mediana de idades do inicio no desenvolvimento das mamas (B2) ou menarca
em diferentes populagdes do mundo. Extraida de (PARENT et al., 2003)
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No Chile, estudos transversais tem evidenciado que, meninas de ensino fundamental da cidade
de Santiago (n=1302) tém idade média de menarca de 12,7 anos (DP+ 0,04), sendo que as oriundas
de escolas publicas apresentaram média de idade da menarca de 12,5 (DP+ 0,1) e as de escolas
privadas de 13,05 (DP+ 0,05) (HERNANDEZ et al., 2007). Amigo et al. (2012) relacionaram nivel
socioeconomico e idade da menarca em 8495 adolescentes indigenas e ndo indigenas da regido da
Araucania (Sul do Chile), e estimaram que a idade da menarca ocorreu em 12,5 (DP+ 0,89) anos em
indigenas e 12.2 (DP+ 0.09) anos em ndo indigenas. No grupo indigena, a idade da menarca no nivel
socioecondmico menor foi 5,4 meses mais tardia do que no nivel socioecondmico mais elevado

(AMIGO et al., 2012).

1.5 INFLUENCIA DO EXCESSO DE PESO E INICIO DA PUBERDADE

Fatores relacionados a nutricdo tém sido associados ao inicio ¢ duracdo da puberdade
(VILLAMOR e JANSEN, 2016). A obesidade tem sido relacionada a um inicio precoce da
puberdade, no entanto, a consisténcia e plausibilidade biologica dessa associagao ainda € controversa
(AHMED et al., 2009; BIRO ¢ KIESS, 2016).

A relagdo entre obesidade e puberdade foi corroborada pela observagao da tendéncia de inicio
precoce do desenvolvimento puberal, concomitante ao aumento da prevaléncia da obesidade durante
as ultimas décadas (BURT et al., 2010; WAGNER et al., 2012; BIRO e KIESS, 2016). Wattigney et
al. (1999) compararam duas coortes de meninas do estudo de satide Bogalusa e constataram que
meninas da segunda coorte (1992-1994) com excesso de peso tinham duas vezes mais risco de
alcancar a menarca antes dos 12 anos quando comparadas as meninas da mesma idade da primeira

coorte (1978-1979) (WATTIGNEY et al., 1999). Outros estudos observacionais tém evidenciado que
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um maior peso corporal durante a infancia prediz um inicio precoce da puberdade, observado por
meio do broto mamario (BIRO et al., 2013; DAVISON et al., 2003; DE LEONIBUS et al., 2014;
ROSENFIELD et al., 2009) e menarca precoce (AKSGLAEDE et al., 2009; DE LEONIBUS et al.,
2014; ROSENFIELD et al., 2009; YERMACHENKO e¢ DVORNYK, 2014). Entretanto, outros
estudos sugeriram que o fator peso corporal pré-puberal seja mais influente na progressdo ou duracao
da puberdade do que o momento de seu inicio (BUYKEN et al., 2009).

Corroborando com essa tendéncia, uma revisdo sistematica e meta-analise de estudos
longitudinais evidenciou possivel contribui¢do da obesidade no inicio precoce da puberdade em
meninas. Comparado com o grupo de meninas com peso normal, o grupo obeso teve mais meninas
com menarca (RR: 1,87, IC 95%: 1,59-2,19, 2 estudos) e puberdade precoce (RR: 2,44, IC 95%: 1,32-
4,52, 5 estudos). No entanto, ndo foram detectadas diferengas entre as meninas obesas ou com peso
normal na idade da menarca (diferengca média: —0,53 anos, IC 95%: —1,24-0,19, 2 estudos) (LI et al.,
2017),

O excesso de adiposidade durante a infancia pode influenciar os padrdes de crescimento e
desenvolvimento puberal. Durante a pré-puberdade, criangcas obesas tém maior velocidade de
crescimento ¢ idade Ossea acelerada em comparacdo com as de peso normal. No entanto, essa
vantagem pré-pubere no crescimento tende a diminuir gradualmente durante a puberdade, quando
criangas obesas apresentam uma queda do crescimento em comparagao com de peso normal (BOYNE
et al., 2010; DE LEONIBUS et al., 2014; MARCOVECCHIO e CHIARELLI, 2013).

A relagdo entre obesidade infantil e puberdade precoce em meninas pode ser explicada por
mecanismos como a resisténcia a insulina / hiperinsulinemia associada a obesidade (AHMED et al.,
2009; DUNGER, 2009; BURT et al., 2010). Em particular, o aumento dos niveis de insulina pode
estimular a produ¢ao de esteroides sexuais, agindo sobre as glandulas supra-renais, ovario, figado ¢
células adiposas (DELEMARRE-VAN DE WAAL, 2002). O aumento dos niveis de androgénio pode,
por sua vez, promover o desenvolvimento puberal, agindo periférico ou centralmente no eixo HHG.

Outro fator importante que explica a associagdo entre obesidade e puberdade ¢ a leptina, que pode
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exercer efeitos diretos sobre a secre¢do de gonadotrofinas (AHMED et al., 2009; BIRO et al., 2006;

BURT et al., 2010; EULING et al., 2008).

Figura 2 - Representacdo esquematica do papel da obesidade no momento da puberdade
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Peso e estatura podem fazer parte do mecanismo subjacente da relacdo entre idade da menarca

precoce ¢ DCNT na vida adulta, tais como cancer de mama, sindrome metabolica, maiores taxas de

depressao e estresse (AHMED et al., 2009; WALVOORD, 2010; LUIJKEN et al., 2017;). O inquérito

nacional de saude do México observou tendéncia para idade mais jovem na menarca e risco de

doencgas ndo transmissiveis relacionadas, entre as décadas de 1920 e 1980. Mais especificamente, a

idade precoce de menarca se relacionou com menor estatura do adulto, maior IMC e risco de diabetes

e hiperlipidemia (PETERSOHN et al., 2019).
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1.6 PADROES DE DIETA E INICIO DA PUBERDADE

As primeiras evidéncias que associaram nutrientes e idade da menarca foram observadas em
relacdo a ingestdo de proteinas de origem animal com o desenvolvimento sexual precoce e a ingestio
de proteinas vegetais com a maturagdo sexual tardia (BERKEY et al., 2000; GUNTHER et al., 2010;
ROGERS et al., 2010). Dentre as fontes alimentares de proteinas animais, os leites foram associados
a maior probabilidade de menarca precoce (RAMEZANI et al., 2013; WILEY, 2011). Os efeitos
potenciais de alimentos de origem animal, especialmente produtos lacteos durante a puberdade, foram
atribuidos a uma possivel estimulagdo mediada pela proteina da secrecao de IGF-1 (KERVER et al.,
2010). No entanto, alimentos de origem animal também sdo fontes de outros nutrientes, especialmente
alguns micronutrientes como zinco ¢ ferro, e acidos graxos, que também podem desempenhar um
papel no momento da maturagdo sexual (KERVER et al., 2003; VILLAMOR e JANSEN, 2016).
Jansen at el. (2016) encontraram associacdo entre maior frequéncia de consumo de carnes vermelhas
(2 vezes por dia) e menor idade de menarca (HR: 1.64; 1C95%: 1.11, 2.41; P-trend= 0.009), quando
comparadas aquelas de menor frequéncia (<4 vezes por semana). Por outro lado, o consumo frequente
de peixes (>1 vez por semana) se associou com uma idade tardia (HR: 0.62; 1C95%: 0.42, 0.90; P -
trend= 0.01), quando comparadas aquelas de menor frequéncia (<1 vez por més) (JANSEN et al.,
2016).

Atualmente, existem evidéncias associando o consumo frequente de bebidas agucaradas ao
inicio precoce da puberdade em adolescentes. Um estudo prospectivo nos Estados Unidos com 5.583
meninas observou que a ingestdo de bebidas acguraradas foi associada ao desenvolvimento sexual
precoce (CARWILE et al., 2015). Uma possivel explicacdo para essa associag@o seria o alto indice
glicémico desses alimentos, aumentando, portanto, os niveis de insulina circulante, que por sua vez,
regula a proteina de ligacdo ao hormoénio sexual (SHBG) e IGF-1 (CARWILE et al., 2015). No

entanto, esta associagdo ndo pode ser atribuida unicamente ao aglicar das bebidas. Outro estudo
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prospectivo realizado em meninas de 9-10 anos afro-americanas e caucasianas nos Estados Unidos,
observou que o maior consumo de bebidas com cafeina e artificialmente adocadas foi associado ao
risco aumentado de menarca precoce, independentemente da adiposidade, mas ndo foi observada
associacdo entre o consumo de bebidas sem cafeina ¢ menarca precoce (MUELLER et al., 2015).
Curiosamente, esses estudos ndo consideraram outros grupos de bebidas fontes de cafeina e acucar,

como café e cha, o que se faz necessario para esclarecer as associacdes observadas.

Evidéncias de indicadores globais de dieta com técnicas multivariadas, como padroes de dieta
a posteriori, ¢ maturacdo sexual em adolescentes sdo escassas. Apenas dois estudos transversais
abordam essa tematica. O primeiro foi realizado em adolescentes Coreanos (n=365 meninas, faixa
etaria 6-12 anos), no qual foi observada associacdo direta entre o padrao alimentar definido como
"Shellfish and Processed Meats" (composto por carnes processadas, pao e frutos de mar) e estagio
dois de Tanner (OR=1.88, 1C95%: 1.08-3.26) (LI et al., 2006). Outro estudo conduzido em
adolescentes de Shangai, China (n=469, faixa etaria 6-8 anos) encontrou associacdo direta entre o
padrao “Unhealthy” (composto por alimentos fritos, refrigerantes, bolachas e doces) e inicio da
puberdade em meninas (estagio dois de Tanner), ajustando por IMC (OR= 1.25, 1C95%: 1.04-1.49),
mas o resultado perdeu significancia estatistica apds ajuste por varidveis sociodemograficas (CHEN
et al., 2018). De nosso conhecimento, s6 hd um estudo longitudinal realizado em 268 adolescentes
mexicanas investigando a relagdo entre padroes alimentares e marcadores de puberdade. Esse estudo
observou que meninas com maior aderéncia ao padrdo “Vegetables and lean proteins-based”
(caracterizado por vegetais, hortali¢as, batatas, legumes e frango) tinham 35% a menos de
probabilidade de alcangar o estagio quatro de desenvolvimento mamario (HR=0.35; IC 95%: 3%-
67%) quando comparadas aquelas com menor aderéncia. Entretanto, ndo foi observada associagao

entre padroes alimentares ¢ idade da menarca (JANSEN et al., 2018).
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2 JUSTIFICATIVA

Os adolescentes sao um grupo pouco estudado e altamente influenciavel socialmente, além de
biologicamente vulneréveis, ja que a puberdade ¢ o segundo periodo da vida extrauterina de maior
crescimento. Nesse contexto, o excesso de peso pode alterar as trajetorias de saude e desenvolvimento
para a vida adulta e descendéncia. Tendo em vista que o excesso de peso é um problema de saude
publica no Chile, a dieta é um dos principais determinantes ambientais possiveis de modificagdo para
o enfrentamento desse problema. Neste sentido, um ponto relevante do presente trabalho é identificar
em adolescentes padrdes de dieta e grupos de alimentos com alto teor de energia, sodio, aglicares e
gordura saturadas, que sdo alvos das principais politicas de satide no Chile. Essas informagdes sdo
essenciais para auxiliar tomadores de decisdo e pesquisadores, a fim de reorientar as atuais politicas
e programas de prevencao da obesidade e promocao de satde no pais.

O relato implausivel, tanto sub ou super-relato da ingestdo energética, ¢ esperado em todo
estudo de avaliagdo de consumo alimentar que utilize instrumentos que dependem do auto relato,
como o recordatorio alimentar de 24 horas. Esse tema nao tem sido estudado no Chile e ainda existe
pouca evidéncia dos fatores associados ao relato implausivel, especialmente em adolescentes. Estimar
a prevaléncia, identificar caracteristicas associadas e seu impacto em nutrientes e alguns grupos de
alimentos frequentemente consumidos nessa faixa etaria é relevante, porque o relato implausivel pode
comprometer a interpretagdo dos dados dos estudos que avaliam a interacdo entre dieta e desfechos
de saude.

O Growth and Obesity Cohort Study ¢ inico no Chile, com seguimento longitudinal de 12
anos, afericdes antropométricas e de desenvolvimento puberal, mesmo que a coleta de dados
dietéticos tenha comegado em 2013, periodo em que alguns dos participantes da coorte ja haviam
iniciado sua puberdade. Sendo a menarca um marcador tardio do inicio da puberdade e considerando

que pesquisas epidemiologicas tém usado esse marcador para associar nutrientes e alguns grupos de
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alimentos, tais estudos apresentam resultados controversos. Espera-se com esse estudo, avangar no
estado da arte da relacdo entre alimentacdo, utilizando indicadores globais como os padrdes de dieta,
idade de menarca e sua relagdo com excesso de peso, a fim de contribuir no desenvolvimento de

recomendagdes e politicas nutricionais neste estagio critico da vida.
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3 OBJETIVOS

3.1 OBJETIVO GERAL

» Investigar a associacdo entre dieta, excesso de peso e puberdade em adolescentes chilenos.

3.2 OBJETIVOS ESPECIFICOS

* Avaliar relato implausivel da ingestdo energética e identificar fatores associados em
adolescentes chilenos do GOCS (manuscrito 1)

* Identificar padrdes da dieta e sua associacao com excesso de peso de adolescentes chilenos
do GOCS (manuscrito 2)

* Investigar a associacdo entre padroes de dieta, idade da menarca e excesso de peso

(manuscrito 3).



38
4 METODOLOGIA

4.1 ANTECEDENTES

O presente estudo utilizou dados provenientes da pesquisa Growth and Obesity Cohort Study
(GOCS), no qual investigador responsavel é a Professora Doutora Camila Corvalan Aguilar, Diretora
do Centro de Investigacion em Ambientes Alimentarios y Prevencion de Enfermedades Cronicas
Asociadas a la Nutricion, do Instituto de Nutricion y Tecnologia de los Alimentos, Fernando
Monckeberg, da Universidad de Chile.

GOCS ¢ um estudo longitudinal ambispectivo, que coletou dados retrospectivos dos participantes
desde o nascimento; e os seguiu prospectivamente desde o ano 2006 até o presente. A taxa de perda
por seguimento da coorte ¢ de aproximadamente 10-15%. Os objetivos gerais de cada seguimento da
coorte foram os seguintes:

e (GOCS I:. Avaliar a associacdo entre ganho ponderal de peso precoce, crescimento linear e
trajetorias do IMC em criangas.

e GOCS II: Avaliar o impacto do IMC e do crescimento linear em desfechos como obesidade,
grau de maturacdo sexual e niveis de biomarcadores precoces de doengas cronicas nao
transmissivel em escolares em fase pré-puberal no Chile.

e GOCS II:

o Avaliar interacdes do crescimento precoce, adiposidade, taxa de maturacdo
esquelética na determinagdo: do tempo e progresso de puberdade e estado metabolico
adolescentes chilenos (ANEXO 1).

o Crescimento inicial, final e composicdo do tecido mamario: Compreender os

mecanismos do risco de cancer de mama em adolescentes chilenos.
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o Adrenarca prematura e seus efeitos na fungdo ovariana, tempo puberal e risco

metabolico.
e GOCSIV:

o Avaliar compostos quimicos do meio ambiente e composi¢cdo da mama pds-puberal
em uma coorte latina (ANEXO 2).

o Avaliar a nova regulamentacdo alimentar chilena

o Esteatose hepatica e sua relagdo com a sindrome metabdlica, genética e microbiota
intestino em chilenas em idade escolar.

o Facetas de consumo de impulsividade de alcool e outras drogas.

o Exposicdo ao estrogénio no final da puberdade e sua influéncia na composicao da
mama aos 4 anos apds a menarca em adolescentes.

o Variag¢des microbianas e metabdlicas como mediadores dos disruptores endocrinos e
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oligoelementos, na infancia e adolescéncia, na densidade mamaria.
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Figura 3: Seguimento longitudinal da coorte GOCS

Fontes de financiamento do GOCS 2014-2015 :

o

o

FONDECYT 1140447. “Premature adrenarche and effects on ovarian function,
pubertal tempo and metabolic risk”. Afios 2014-2018. PI: Verdnica Mericq

WCRF 2010/245. “Role of early growth and adiposity rebound on Pubertal onset
&amp; progression Pubertal Obesity &amp, Metabolic Stat Breast Composition at

B4”. Afios 2011-2014. PI: Ricardo Uauy.
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o FONDECYT 1120326. “Interactions of early growth, adiposity and rate skeletal

maturation in determining timing and progression of puberty and metabolic status of

chilean children”. Anos 2012-2016. PI: Camila Corvalan.
O presente estudo utilizou dados entre os seguimentos GOCSIIT e GOCS 1V (2014-2015),
momento que comecaram a ser avaliados sistematicamente dados de consumo alimentar em cada

visita clinica (bianual) (ANEXO 1 ¢ 2).

4.2 DELINAMENTO E POPULACAO DO ESTUDO

O primeiro e segundo manuscritos possuem delineamento transversal e o terceiro manuscrito,

delineamento longitudinal prospectivo.

4.3 AMOSTRAGEM

Foram convidados a participar do estudo GOCS todas as maes de criancas que estavam
frequentando creches da “Junta Nacional de Jardines Infantiles” (JUNJI) da area Sudeste da cidade
de Santiago no ano 2006 e cumpriram os seguintes critérios de inclusdo: 1) gravidez simples, 2) idade
gestacional superior a 37 semanas, 3) peso ao nascer normal (entre 2.500 e 4.500 gramas), 4) auséncia
de doenca fisica ou psicoldgica que poderia afetar seriamente o crescimento. Do total de 1953 maes
convidadas e 1498 foram elegiveis, 1190 concordaram em participar desse estudo. Essas criancas nao

diferiam das que se recusaram a participar e da totalidadde de criangas de creches JUNJI no pais em
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termos de idade, nivel socioecondmico e estado nutricional; por isso esse estudo € considerado uma

coorte representativa de criangas chilenas de nivel socioeconomico médio e médio-baixo.

44 TAMANHO DA AMOSTRA

Os principais critérios de inclusdo adotados para este estudo foram: adolescentes com, pelo
menos, um recordatorio alimentar de 24 horas (R24h) entre os anos 2014-2015 de seguimento da
coorte ¢ medidas antropométricas.

GOCS comecou a coleta de dados dietéticos em 2013, com a aplicag@o opcional dos R24h para
os participantes. A partir de 2014, no entanto, a aplicacdo dos R24h foi realizada sistematicamente,
em cada visita clinica a todos os participantes, como parte do protocolo do estudo. As visitas clinicas
foram programadas segundo o estagio de Tanner de cada adolescente. Considerando que as
caracteristicas de maturagao sexual acontecem primeiro em mulheres do que em homens, a
distribuicdo de visitas no ano de 2014 considerou predominantemente adolescentes mulheres,
enquanto que em 2015, as visitas incluiram, principalmente, os meninos. De modo a dar cobertura
semelhante a todos os participantes do estudo, optou-se por considerar, portanto, os R24h dos anos
2014 ¢ 2015 (n=913),

Para os participantes que tiveram a coleta de um segundo R24h (64,3% da amostra), a média de
tempo entra a primeira e segunda coleta foi de 6 meses.

Dos 913 adolescentes com dados de consumo alimentar, 882 tiveram medidas antropométricas
aferidas no dia da coleta do R24h, sendo, portanto, essa a amostra considerada para o primeiro e
segundo manuscrito (n=882).

Para o terceiro manuscrito, que tem objetivou associar longitudinalmente padrdes de dieta e idade

de menarca; apenas as participantes do sexo feminino foram incluidas. Assim, dos 882 adolescentes,
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458 eram meninas que apresentavam dados de consumo alimentar e antropometria (52%). Destas,
270 (59%) tinham dados de dieta coletados antes do desfecho (menarca), amostra considerada para o
terceiro manuscrito.

O fluxograma da distribuicdo das amostras elegiveis para o presente estudo estd apresentado na
Figura 4.

Figura 4: Fluxograma de distribuicdo da amostra participantes GOCS
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4.4.1 Primeiro Manuscrito

Para o primeiro manuscrito, cujo objetivo foi avaliar o relato implausivel da ingestao
energética e identificar fatores associados em adolescentes chilenos do GOCS, foram utilizados dados
de 913 adolescentes submetidos a primeira avaliagdo do consumo alimentar. Desses, 31 foram
excluidos por apresentarem dados faltantes em uma ou mais variaveis. Dessa forma, a amostra final

totalizou 882 individuos com dados completos.

4.4.2 Segundo Manuscrito

A amostra selecionada para o segundo manuscrito, cujo objetivo foi identificar padrdes da
dieta e sua associagdo com excesso de peso em adolescentes chilenos do GOCS, foi composta por

882 individuos com dados completos.

4.4.3 Terceiro Manuscrito
Para o terceiro manuscrito, cujo objetivo foi identificar a associacdo entre padrdes de dieta,
idade da menarca e excesso de peso, a amostra foi composta por 270 meninas possuiam dados de

consumo alimentar antes da idade da menarca.

4.5 COLETA E PROCESSAMENTO DE DADOS

Para o presente estudo foram utilizados os bancos de dados secundarios das coletas de dados

dos seguimentos de GOCS Il e GOCS 1V.
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4.5.1 Dados sociodemograficos

As informagdes referentes a idade, escolaridade materna, ocupag@o materna, tipo de familia
(nuclear, monoparental, extendida), chefe de familia, participacdo no programa de alimentagdo
escolar, horas de sonho, horas de televisdo, habitos de alimentacgdo, foram obtidos por entrevistadores
treinados, por meio de questionarios estruturados realizados com os pais ou responsaveis durante as

visitas ao Centro Diagndstico do INTA.

4.5.2 Avaliacao puberal

A avaliagdo puberal foi realizada em cada visita clinica por dois nutricionistas de sexos
diferentes, treinados por médico endocrinologista pediatrico como padrdo ouro. Realizou-se uma
avaliacdo clinica do desenvolvimento mamario (meninas) e testicular (meninos), segundo estagios do
desenvolvimento puberal de Tanner (TANNER, 1962). Em caso de duvidas do estagio de Tanner, o
medico endocrinologista fazia a confirmac¢do. Em cada avaliacdo de maturag@o sexual, as meninas
acompanhadas por um adulto responséavel foram solicitadas a informar a data (dia e més) da primeira
menstruacdo. Quando foi informada a data da primeira menstruagao, foi solicitada uma visita clinica

para confirmar as informagoes e avaliar o estagio de Tanner (ANEXO 5).
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4.5.3 Dados antropométricos

Foram coletados dados de peso, estatura dos adolescentes. As mensuragdes foram realizadas
em duplicata por dois nutricionistas (um para cada sexo) treinados e padronizados, com correlacdo
intra e interindividual > 0,9 utilizando técnicas validadas (WHO, 1995) (ANEXO 3 e 4). O peso
corporal foi mensurado utilizando o analisador de composi¢do corporal, balanca Body Composition
Analyser TANITA BC-418, com precisao de 0,1 kg. A estatura foi aferida por meio do estadidmetro
longitudinal Seca modelo 222, com uma capacidade de 0-230 cm ¢ 0,1 cm de precisdo. A partir da
média dessas varidveis foi calculado o IMC (peso (kg)/altura (m)2) e estimado o escore z do
IMC/idade de acordo com as curvas da OMS de 2007 (WHO, 2007). O IMC foi categorizado segundo
OMS usando a classificagdo de estado nutricional para adolescentes como baixo peso (< -1 DP),
normal (< -1 DP e < +1 DP), sobrepeso (>+1 DP e< +2DP), ¢ obesidade (> +2 DP) (ONIS et al.,

2007).

4.5.4 Dados de consumo alimentar

As informagdes do consumo de alimentar foram coletadas por meio do recordatorio de 24h
(R24h) aplicados por nutricionistas treinados. As entrevistas foram realizadas pessoalmente e com a
presenca do responsavel pela alimentagao dos adolescentes, a fim de evitar omissdes da quantidade e
tipo de alimento. A coleta seguiu a metodologia do Automated Multiple-Pass Method (AMPM), cujo
objetivo era auxiliar adolescente e/ou seus responsaveis a lembrarem dos alimentos ¢ bebidas
consumidos, relatando-os em detalhes e minimizando os erros da medida dietética. Esse método
propde a coleta de dados dietéticos em cinco “passos” ou etapas sucessivas (MOSHFEGH et al.,

2008).
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Passo 1- Preenchimento da listagem rapida de alimentos.

Passo 2- Listagem dos alimentos consumidos esquecidos.

Passo 3- Defini¢do do horario ¢ local da refeigao.

Passo 4- Ciclo de detalhamento e revisao

Passo 5- Revisao final do recordatorio.

Os adolescentes e seus responsaveis foram orientados a informar as quantidades dos alimentos
em medidas caseiras com a ajuda do atlas fotografico da Pesquisa Nacional de Consumo de Alimentos
do Chile e descrever em detalhe as porg¢des, formas de preparo, nome ¢ horario das refeicdes, marcas
dos alimentos consumidos, entre outros (CERDA, 2010). A padronizag¢do na coleta de dados foi
realizada através do uso de um formulério padrdo, no formato Excel e um manual explicativo para
seu registro. Em subamostra (n=458) foi coletado o segundo R24h.

Para o processamento dos R24h foi utilizado o programa Nutrition Data System for Research
(NDSR) (versao de 20014, NCC, da Universidade de Minnesota, Minneapolis) cuja base de dados ¢
originada da tabela de composi¢do do United States Department of Agriculture (USDA). O software
tem uma série de recursos que ajudam a entrada de dados, além das vantagens de ter mais de 18.000
alimentos e exportar mais de nove tipos de arquivos que permitem a analise de nutrientes, alimentos
e refeicoes individualmente.

Como o NDSR utiliza banco de dados norte-americano, foi feita uma listagem com a tradugao
de alimentos, bebidas, preparacdes ¢ formas de preparo utilizadas pela populagdo chilena, com o
intuito de padronizar a entrada dos alimentos no programa. Além disso, o valor nutritivo dos
alimentos do programa foi comparado com os valores disponiveis nas tabelas de composi¢do de
alimentos do Chile e as informagdes nutricionais dos rotulos de alimentos declarados pelo fabricante.
Foram utilizados alimentos e receitas que obtiverem a adequacdo entre 80% a 120% dos valores de
energia ¢ macronutrientes. Refeigdes ou alimentos tipicos chilenos que ndo estdo disponiveis no

programa, foram incluidos usando receitas padronizadas desenvolvidas por nutricionistas.
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Os alimentos foram agrupados segundo o valor nutritivo, cultura alimentar do Chile,
correlacdo entre alimentos; atendendo os objetivos de cada manuscrito. No primeiro manuscrito os
alimentos foram agrupados em 26 grupos, segundo manuscrito em 29 grupos ¢ terceiro manuscrito
em 30 grupos. A descricdo de cada agrupamento é descrita no material suplementar de cada

manuscrito.

4.5.5 Estimacao do relato implausivel

No primeiro manuscrito, o relato implausivel da IE foi calculado com base na metodologia
proposta Goldberg e col (1991) (GOLDBERG et al., 1991), atualizada por Huang e col (2012) para
criancas (HUANG et al., 2012). Essa metodologia leva em consideragdo o numero de R24h,
coeficiente de variagdo intrapessoal da ingestdo energética, coeficiente de variagdo das equagdes que
estimam a necessidade energética e o coeficiente do nivel de atividade fisica para identificar os
relatores plausiveis, bem como sub e super-relatores de IE.

Para o segundo e terceiro manuscritos, foi estimado o percentual de relato implausivel de energia
por meio da equacdo utilizada por Kelly et al. (KELLY et al., 2009) (IE- NEE (necessidade energética
estimada) / NEE *100), sendo as necessidades energéticas individuais determinadas a partir das
equacdes do Institute of Medicine of the National Academics (IOM, 2002). Essa variavel foi utilizada

para ajustar os modelos de regressdo multipla.
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5 VARIAVEIS DO ESTUDO

Diferentes variaveis de estudo foram investigadas em atendimento as analises estatisticas e 0s

objetivos de cada manuscrito, sendo sumarizadas no Quadro 2-4.

Quadro 2- Rela¢ao das varidveismanuscrito 1

Manuscrito 1

Descri¢ao

Tipo de varidvel

VARIAVEIS DEPENDENTE

Relato implausivel energia

(IE-/necessidade energética . Categorizado
como: plausivel, sub-relato, super-relato

-Qualitativa nominal

VARIAVEIS INDEPENDENTES

Estado Nutricional do
adolescente

Obesidade, ndo=0 /sim =1

-Qualitativa nominal
dicotomica

Energia total Quilocalorias/dia Quantitativa continua
% Agucar de adigdo IE (Gramas/dia*4 kcal/TE)*100 Quantitativa continua
Sédio Gramas/dia/1000 kcal Quantitativa continua

% Gordura Saturada IE

(Gramas/dia*9/IE)*100

Quantitativa continua

Grupos de alimentos

Segundo objetivo do manuscrito

Qualitativo nominal

Idade Calculada a partir da diferenca entre a data de | Quantitativa continua
nascimento e entrevista (anos)
Sexo Masculino/feminino Qualitativa dicotdmica

Estagios de Tanner

Estagio puberal (Tanner 1-3, tanner 4-5)

Qualitativa nominal

Alimentagdo escolar

Beneficiario do programa de alimentagao
escolar (ndo=0/ sim=1)

Qualitativa nominal

Horas de sono

> 9 horas / <9 horas

Qualitativa dicotdmica

Horas de tela

< 2 horas, >2 horas

Qualitativa nominal

Escolaridade materna

Anos completos de escolaridade (> 12 anos /
<12 anos)

Qualitativa dicotomica

Estado nutricional materno

IMC (>30 kg/m2/<30 kg/m2)

Qualitativa dicotdmica

Ocupagdo da mae

Trabalho (sim/néo)

Qualitativa dicotdmica

Chefe de familia

Mae, pai, outro

Qualitativa nominal

Renda

Em pesos chilenos (0-300.000, 300.001-
600.000, 600.001-2.000.000)

Qualitativa nominal

Aleitamento materno

Aleitamento (meses)

Quantitativa continua

Introdug@o de refrigerantes

Més de vida em que iniciou consumo de
refrigerantes (meses)

Quantitativa continua

Introdugdo de doces

Més de vida em que iniciou consumo de
doces (meses)

Quantitativa continua

Introdugdo de alimentagao
complementar

Més de vida em que iniciou alimentagdo
complementar (meses)

Quantitativa continua




Quadro 3- Relacao das variaveis manuscrito 2

Manuscrito 2

Descri¢ao

Tipo de varidvel

VARIAVEIS DEPENDENTE

Estado Nutricional do
adolescente

excesso de peso, ndo=0 /sim =1

-Qualitativa nominal
dicotomica

VARIAVEIS INDEPENDENTES

Padroes de dieta

Escore fatorial, categorizado em tercil

Qualitativa ordinal

Energia total

Quilocalorias/dia

Quantitativa continua

% Agucar de adigdo IE

(Gramas/dia*4 kcal/TE)*100

Quantitativa continua

Sodio

Gramas/dia/1000 kcal

Quantitativa continua

% Gordura Saturada IE

(Gramas/dia*9/IE)*100

Quantitativa continua

Idade

Calculada a partir da diferenca entre a data de
nascimento e entrevista (anos)

Quantitativa continua

Estagios de Tanner

Estagio puberal (Tanner 1-3, Tanner 4-5)

Qualitativa ordinal

Alimentagdo escolar

Beneficiario do programa de alimentagao
escolar (ndo=0/ sim=1)

Qualitativa nominal

Sono

Horas de sono (> 9 horas / <9 horas)

Qualitativa dicotdmica

Escolaridade materna

Anos completos de escolaridade (> 12 anos /
<12 anos)

Qualitativa dicotomica

Estado nutricional materno

IMC (> 30 kg/m2/<30 ndo kg/m2)

Qualitativa dicotdmica

Estatura materna

Estatura materna (centimetros)

Quantitativa continua

Relato implausivel energia

(IE- NEE / NEE *100)

Quantitativa continua

Quadro 4- Relacio da variavel manuscrito 3

Manuscrito 3

Descri¢ao

Tipo de variavel

VARIAVEIS DEPENDENTE

Idade de menarca

Calculada a partir da diferenca entre a data de
nascimento e relato de menarca (meses)

Quantitativa continua

VARIAVEIS INDEPENDENTES

Estado Nutricional do
adolescente

escore z do IMC/idade
escore z do IMC/idade>1DP:
excesso de peso, ndo=0 /sim =1

-Qualitativa nominal
dicotomica

Peso corporal

Quilogramas de peso em Tanner 4

Quantitativa continua

Altura corporal

Metros de altura em Tanner 4

Quantitativa continua

Idade

Calculada a partir da diferenca entre a data de
nascimento e entrevista (anos)

Quantitativa continua

Estagios de Tanner

Estagio puberal (Tanner 1-3, Tanner 4-5)

Qualitativa ordinal

Energia total

Quilocalorias/dia

Quantitativa continua

% Acucar de adicdo IE

(Gramas/dia*4 kcal/IE)*100

Quantitativa continua

Sodio

Gramas/dia/1000 kcal

Quantitativa continua

% Gordura Saturada IE

(Gramas/dia*9/IE)*100

Quantitativa continua

Grupos de alimentos

Segundo objetivo do manuscrito

Qualitativo nominal

Alimentagdo escolar

Beneficiario do programa de alimentagio
escolar (ndo=0/ sim=1)

Qualitativa nominal

Hora de Sono

9 horas / <9 horas

Qualitativa dicotdmica

Horas de tela

<2 horas, > 2 horas

Qualitativa nominal

Escolaridade materna

Anos completos de escolaridade,
categorizada: (> 12 anos / <12 anos)

Qualitativa dicotdmica

Estado nutricional materno

IMC (>30 kg/m2/<30 ndo kg/mz)

Qualitativa dicotdmica

Idade menarca mae

Idade em anos

Qualitativa continua

Relato implausivel energia

(IE- NEE / NEE *100)

Quantitativa continua
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6 ANALISE ESTATISTICA

Normalidade das variaveis quantitativas foi testada usando teste de Kolmogorov-Smirnov.
Medidas de tendéncia central (média ou mediana) e de dispersdo (desvio-padrao ou intervalo
interquartil) para as varidveis continuas e frequéncias relativas para varidveis qualitativas foram

usadas para as analises descritiva dos dados.

O primeiro manuscrito faz uso de modelos de regressao logistica miltipla para identificar fatores
associados ao subrelato e super-relato de energia. O teste de Hosmer—Lemeshow foi usada para
avaliar a qualidade do modelo final. Modelos de regressdo linear multipla foram utilizados para

avaliar o impacto do subrelato de energia em alguns nutrientes e grupos de alimentos de interesse.

O segundo manuscrito, faz uso de métodos estatisticos de andlise multivariada de dados. O
manuscrito emprega a analise fatorial exploratoria (AFE) com o propdsito de derivar os padroes de
dieta. Para investigar associacdo entre excesso de peso e aderéncia aos padroes de dieta foi utilizado

modelos de regressao logistica multipla.

J& o terceiro manuscrito aplica AFE com o proposito de derivar padrdes de dieta em adolescentes do

sexo feminino. A andlise de sobrevida foi utilizada para observar o tempo até inicio de menarca.

Finalmente com o propdsito de investigar a relacdo entre padrdes de dieta e idade da menarca foi

utilizado modelo semi-paramétrico de Regresso de Cox.

A analise estatistica foi descrita detalhadamente em cada manuscrito e realizada no programa
STATA versdo 15.0. Em todos os testes, adotou-se nivel de confianca do 95% ¢ um nivel

significancia estatistica de 5%.
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7 ASPECTOS ETICOS

O presente trabalho foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de Saude Publica
da Universidade de Sao Paulo (CAAE n: 04256118.1.0000.5421) (ANEXO 6). Alem, do Comité de
Etica do Instituto de Nutrigdo e Tecnologia dos Alimentos (INTA), Doutor Fernando Monckeberg

Barros; atas de aprovacdo 12.14 ¢ 18 (ANEXO 7)
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8 RESULTADOS E DISCUSAO

Devido a apresentagdo de tese em formato de artigo cientifico, os resultados e a discussdo da
tese estdo descritos em trés manuscritos, dos quais dois estdo formatados segundo as normas das

revistas as quais foram submetidos.

- Manuscrito 1: “Misreporting of energy intake and factors associated among adolescents from the
Growth and Obesity Chilean Cohort Study (GOCS)” - a submissdo no periddico Journal of

Adolescents Health.

- Manuscrito 2: “Dietary patterns among Chilean adolescents from the Growth and Obesity Cohort

Study indicate poor dietary quality”. -a submissao no periodico Nutrition Research.

-Manuscrito 3: “Prudent pattern is associated to age at menarche in adolescents with excess weight
from Growth and Obesity Cohort Study” sera submetido ao periddico apds da avaliagdo da banca

examinadora.
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8.1 PRIMEIRO MANUSCRITO

MISREPORTING OF ENERGY INTAKE AND FACTORS ASSOCIATED AMONG
ADOLESCENTS FROM THE GROWTH AND OBESITY CHILEAN COHORT STUDY

(GOCS)
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Abstract

Purpose

Misreporting of energy can affect the validity of studies exploring diet and health outcomes. In
adolescents little is known about determinants of misreporting. The present study aimed to evaluate
the prevalence, factors associated and the impact misreporting status of intake energy of some

nutrients and foods, in a cohort of Chilean adolescents.

Methods: A total of 882 adolescents participated in this cross-sectional study. Dietary intake was
assessed through 24-h recalls. Anthropometrics measurements, socio-demographics and maternal
characteristics were obtained during clinical visit. The ratio of energy intake to
total energy expenditure requirements (EI: TEE) was used to categorize as under-reporters (UnR)
(EI:-TEE<O0.78), over-reporters (OvR) (EI:TEE>1.22) or plausible reporters (PR) (EI: TEE=0.78-
1.22). Associations between misreporting and characteristics associated were examined by logistic

regression analyses. Linear regression was used to evaluate impact misreporting status.

Results: Less than half of adolescents were classified as PR of energy intake, while about 51%
were UnR and 9% were OvR. UnR girls and boys had a higher average of protein energy and
sodium intake and lower energy share from total fat, and from saturated fat. OvR girls had a higher
contribution of added sugar to EI. Food items such as: junk food, crackers, salty snack, chocolate
and confectionary were frequently UnR and Vegetables OVR. Adolescents men, obesity status were

factors associated to UnR.

Conclusions: The frequency of misreporting was high, particularly UnR among adolescents with
excess weight and boys. Besides, we show that misreporting was selective to some food groups
and it can change the directionality of associations between some nutrients or food groups and body

mass index.

Key words: misreporting, energy intake, food consumption, adolescents.




Abbreviations

EI, Energy intake

TEE, Total energy expenditure
BMI, Body mass index

SES, Socioeconomic status

24HR, 24 hours recalls

UnR, Under-reporters

OvR, Over-reporters

PR, Plausible reporters

pPER, Predicted energy requirements
rEI, Report energy intake

DRI, Dietary Reference Intakes

CV, Coefficient of variation

GOCS, Growth and Obesity Cohort Study
WHO, World Health Organization
EER, estimated energy requirements
OR, Odds ratios

CI, Confidence interval

55



56

Implications and Contribution

Latino-American adolescents is little is known about determinants of misreporting of energy. We
evidenced a high frequency of under-reporting among boys, and obesity was the main predictor.
Misreporting was selective to some food groups and it can change the directionality of associations

between some nutrients or food groups and body mass index.

Introduction

It is widely accepted that one of the main problems in self-reported dietary surveys is the misreporting
of energy intake (EI) which encompasses both under- and over reporting [1]. Under- and over
reporting of EI are measurement errors that can lead to spurious relationships between dietary
variables and health outcomes [2, 3]. Thus, it is essential to identify characteristics associated with
misreporting of dietary intake to improve the quality and accuracy of dietary data.

Energy misreporting and its associated factors have been mainly studied in adults, but in the case of
children and adolescents there is less evidence of its magnitude and poorer agreement on the
determinant factors [4]. It is likely that in children response patterns of consumption of food differ
based on cognitive abilities as well as dietary habits [5]. Depending on age and their cognitive
development, children may have greater difficulty to remember the foods consumed and to estimate
the portion sizes; knowledge of some types of foods or cooking methods may also vary with age. In
addition, adolescent’s dietary patterns are less structured than dietary patterns of adults; they can have
meals at unusual times or outside home, skip main meals and replace them by non-traditional eating

occasions, which can particularly affect the quality of the dietary data collected [1, 6].

Some studies in Europe and North America showed that misreporting in adolescents is frequent and
varies considerably between studies, ranging from 2% to 85% classified as under-reporters and from
3% to 46% classified as over-reporters [6]. In general, under-reporting tends to be more common than
over-reporting, and has been associated with older age, female sex, higher Body Mass Index (BMI),

low Socio-economic Status (SES) and health consciousness [7-10].
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Moreover, it has been suggested that misreporting can be selective for some types of foods: unhealthy
food items such as cakes, sweets, confectionery are more likely to be under-reported, whereas those
considered healthy such as fruits and vegetables are more likely to be over-reported [2, 6, 11].
Considering that adolescence as a critical life stage in which multiple physical and social changes
take place [12] and the relevance of diet during this period, that affects adolescent’s nutritional status
and their future feeding behaviors and health conditions [13-15], the present study aimed to evaluate
the prevalence and characteristics associated with misreporting of EI in a cohort of low to low-middle
income Chilean adolescents; we focus particularly in under-reporting because it is more frequent and
there are few studies in adolescents of countries middle income.

Materials and methods

Study population

The sample was drawn from children enrolled in the Growth and Obesity Chilean Cohort (GOCS)
study. GOCS was initiated in 2006 and included 1195 children born in 2002-2003 in families of
middle-low to low-income counties from the Southeast area of Santiago. The inclusion criteria of
GOCS were singleton who were born at term (3742 week), had a birth weight >2500 and <4500 g,
and were free from conditions that could affect their adequate growth. Details of the design, objectives
and recruitment strategies of GOCS have been described elsewhere [16, 17].

For this cross-sectional study, we included all adolescents evaluated between 2014 and 2015, who
had at least one 24 hours recall (24HR) (n=913) with a concomitant anthropometric measurement
(n=882). We excluded 31 adolescents (n=21 boys and n=11 girls) because no anthropometric
measurements were available. The final sample of this study was n=882 adolescents.

The study protocol was approved by the Ethics Committee of the Institute of Nutrition and Food
Technology (INTA), University of Chile. Informed consent was obtained from all parents or
guardians of adolescents and adolescents provided their assents before beginning data collection.

Dietary data collection
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Dietary intakes data were collected by trained dietitians following the “Multiple Pass Method” to help

them remember and describe foods that they had consumed over the past 24 hours [10]. Sixty percent
(60%) of the adolescents had a second 24HR (6 months after the first collection (median)).

24HR were conducted in-person including the individual responsible for the adolescents’ feeding, in
order to avoid omissions in foods consumed. Data collection included meal times, preparation names
and methods, food brands and portions which were described in homemade measurements, e.g,
beverages in glasses, mugs, bowls, and plates; with the aid of the photographic atlas of the National
Survey of Food Consumption of Chile [18].

Foods and beverages reported on the 24HR interviews were matched in the Nutrition Data System
for Research (NDS-R) program (version of 20014, NCC, of the University of Minnesota,
Minneapolis) that uses the United States Department of Agriculture (USDA) database as the main
food composition table. Energy and macronutrient values available in Chilean food composition
tables (TCA), local food industry composition tables and/or nutrition labels were compared to values
described in the software. A concordance rate between 80 and 120% for each parameter analyzed was
required to accept food harmonization. Typical Chilean recipes such as: charquican, cazuela,
sopaipillas, porotos con riendas, chilean hot dog, among others; were added in the software database
in the case of commonly consumed foods.

In the two 24HR, a total of 1053 different foods were reported, of which 993 were consumed by at
least 5% of'the sample. These food items were grouped in 26 food categories based on their nutritional
value, culinary usage, and dietary behaviors of the Chilean population (Supplemental files 1).
Misreporting of Energy Intake

To determine adolescents who misreported EI, we first calculated the predicted energy requirements
(pER) using the equations of the Dietary Reference Intakes (DRI) based on age, sex, weight, height
and physical activity level [19]. The low physical activity level was adopted for this sample of
adolescents because the last Chilean report of physical activity indicates high sedentarism levels

among this age-group [20]. We classified adolescents as under-reporters (UnR), plausible reporters
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(PR) or over-reporters (OvR) of El, if the reported energy intake (rEI) was <1 , £ 1, or >1 standard

deviation (SD) of the predicted energy requirements, respectively (pERs: rEI /pER * 100) based on
the proposal by McCrory et al. [21] reviewed by Huang et al. [22, 23].

The equation to establish the cut-off =1 SD includes error variances from intra-individual variation
in rEI over the number of days of intake, the error in equations for pER, and measurement error and
day-to-day biological variation in the total energy expenditure estimated by doubly-labeled water-
method [21, 22, 24]. Therefore, the +1 SD cut-offs for rEI as a percentage of pER were calculated as
follows:

+1 SD= CV2:e1/d + CV2per + CV2mTEE

Where CV= coefficient of variation; rEI= report energy intake of 24HR; d= number 24HR; pER=
predicted energy requirement; mTEE= measured total energy expenditure (Supplemental files 2).
Covariates

Anthropometric measurements were obtained using validated techniques, and they were duplicated
by two trained dietitians under standard procedure (one for each sex; intra and inter class correlation
>0.9)[25]. BMI was calculated dividing weight in kilograms by height in squared meters. We
estimated BMI-for-age z scores based on the WHO 2007 Growth References [26]. Besides, breast
and genitalia development were checked in girls and boys, respectively to classified them according
to Tanner stages [27], inconsistent cases were confirmed by a pediatric endocrinologist. Weight and
height of the mother was also measured and used to calculate BMI.

Participants’ mothers self-reported information on educational level (> 12 years/<12 years), type of
work (yes, no, sometimes), type of school of the adolescent (public/ private), hours of sleep (= 9
hours/<9 hours), recommended to children 12 years [28] and consumption of school meals (yes/no)
of adolescents. Perinatal and infant information such as breastfeeding (in months) and age (in months)

of the introduction of soft drinks and juices, confectionary, complementary foods were collected at
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recruitment in 2006-2007. Proxy variables of sedentary behavior (hours of sleep and television) were
collected by structured questionnaires in 2015.

Statistical analysis

Normal distribution of the variables was tested using the Kolmogorov-Smirnov test. A descriptive
analysis of the data was performed using measures of central tendency (mean or median) and
dispersion (standard deviation or interquartile range) for continuous variables and relative frequencies
for qualitative variables. Differences between groups were tested by ANOVA with Bonferroni’s
multiple comparison test or Kruskal-Wallis test with Dunn’s multiple comparison. Qualitative
variables were evaluated by Pearson’s Chi-square test.

Energy intake, macronutrients and specific nutrients of interest (saturated fat, sodium and added
sugars) was estimated with the individual means of two 24HR. To identify the contribution of the
food groups to the total EI, the methodology proposed by Block et al was used [29].

Factors associated with underreporting were evaluated using multiple logistic regression models;
adjusted Odds Ratios (OR) with 95% Confidence Intervals (CI) were estimated. Variables that
presented a p <0.20 in the univariate models were retained for the final model. The Hosmer-
Lemeshow test was used to test the Goodness-of fit of the final model.

To evaluate the impact of misreporting classification on the relation between Z score BMI and some
nutrients or foods group, 4 multiples linear regression models were developed: in model 1
(univariate), model 2 adjusted by covariables, model 3 adjusted by covariables and misreporting
status and models 4 only in PR. The analyzes were performed with the software STATA 15.0 (Stata
Corp, Texas, USA).

Results

Participants were 434 boys (49%) and 448 girls (51%), with an average age of 12 years (SD 0.7).
Percentages of UnR, PR and OvVR of EI were 51%, 40% and 9%, respectively. The percentage of
UnR was higher among boys (58.5%) than girls (43.1%, p<0.05) and OvVR in girls were higher

(10.5%) than in boys (7.1%, p<0.05). About four out of five adolescents with obesity were UnR
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(81.7%) and adolescents without obesity had a higher prevalence of PR (46.6%). Adolescents with

obese mothers had higher UnR (58.3%) and lower OvR (6.8%) than those adolescents with mothers,
which had normal weight (UnR=46.2% and OvR=10.2%, p<0.05). A complete description of the
anthropometric, sociodemographic and maternal characteristics and eating and sedentary behaviors
of the study population is shown in Table 1.

Comparing energy requirements with energy intake by misreporting group and sex (Table 2), UnR
girls consumed on average about 63% less and OvR girls consumed about 48% more of their daily
energy requirements while, boys UnR consumed about 60% less and OvR boys consumed about 38%
more of their energy requirements. In the case of macronutrients, we evidenced that UnR girls and
boys had a higher average of protein energy share (p<0.001) and sodium intake (p<0.002 and p<0.07
respectively) than PR girls and boys. On the other hand, UnR adolescents had a lower energy share
from total fat (p<0.001 girls and p<<0.001 boys), and from saturated fat (p<0.003 and p<0.016 for girls
and boys respectively) than PR and OvR adolescents. OvR girls had a higher contribution of added
sugar to EI than girls PR and UnR (p<0.014).

Table 3 shows the energy contribution (%) of some food groups among PR, UnR, OvR by sex. The
21 selected food groups represent about 95% of the total EI of the study sample. The food group that
contributed most to EI was bread (13-19% of the total EI) and its contribution was lower among
adolescents OVR (13.88 % for girls and 14.09% boys) in comparison to PR (16.88% and 18.36%
respectively) and UnR (17.563% and 19.55% respectively). Girls UnR were more likely to refer
higher consumption of vegetables (p<0.025) and lower consumption of cookies and cake (p<0.001),
confectionary and chocolate (p<0.017) groups than PR and OvR. Similarly, boys UnR refer high
consumption of vegetables (p<0.006), but they reported a lower consumption of junk foods
(p<0.003), crackers and salty snacks (p<0.001) and mayonnaise, ketchup and mustard (p<0.044)
groups than those PR and OvR.

In Table 4, when we observed associated factors the UnR, obesity adolescents had five times more

odds of being classified as UnR than no obesity adolescents (OR=5.10; 95% CI=3.24, 8.04). Girls
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presented 51% lower odds of being classified as UnR (OR=0.51, CI=0.33, 0.80) than boys. Non-

attendance of school feeding program and Tanner stage of 4 to 5 were borderline of the statistical
significance. Maternal obesity and age were not associated with UnR. We no found associated factors
to OvR.

Multiple linear regression models were used to study the misreporting impact in the association
between Z score BMI and macronutrients or food group (Table 5). We observed that in the first and
second model, in which the misreporting status was not considered; higher intake from proteins,
sodium, vegetables (expressed as % EI) were associated positively with Z score de BMI and added
sugar negatively (p<0.05). When misreporting status was included as ajusted, processed meat, sodium
and total fat were positively associated with Z score BMI and carbohydrates and yogurt negatively
(p<0.005). For last, in model 4 (only PR) total fat, processed meats, juice and soft drinks were
positively associated with Z score BMI (p<0.05).

Discussion

To our knowledge, this is the first study conducted in Latin America that has evaluated the prevalence
and factors associated to misreporting in a sample of adolescents using a rigorous methodology. The
main findings of the GOCS study were that less than half of young adolescents were classified as
accurate self-reporters of energy intake, while about 51% were UnR and 9% were OvR. These
findings agree with those found in international literature, where it has been showed that the UnR
prevalence range from 2 to 85% and the OVR prevalence range from 3 to 46% [6]. Previdelli et al.
[30] found in Chile a prevalence of 13.08% to UnR and 13.77% to OvR mainly in adults. Differences
between studies could be explained by the use of different methodologies to assess dietary intake,
equations used for predicting energy requirements or by the criteria used to estimate cutoff values to
evaluate misreporting, besides the inner characteristics of the population under study [2, 6, 31].
Evidence suggests that under-reporting is not random, instead it is likely to be more prevalent in
particular subgroups, mainly in women. However, this it is not conclusive among children and

adolescents [2, 6]. Sociocultural factors have been associated to the UnR in female sex, such as the
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social pressure of the ideal body image or social desirability [2, 4, 6]. An interesting finding in the
current study was the finding of a higher prevalence of UnR in boys than in girls (58.5% and 43.1%
respectively). This can be explained by the fact that adolescent boys could have less interest reporting
their food intake than girls. They tend not to remember the portion size of the foods consumed and
are less likely to remember the recipes, even if they could have an extensive knowledge of food.
However, we found also that boys have lower prevalence of OvR and this can be controversial,
because we would expect the same tend. A reason may be that our boys reported a lower consumption
of junk food (high energy density foods), which could affect our estimates of OvR. For these reasons,
the 24HR were conducted in the presence of the person responsible for adolescents’ feeding. Besides,
it should be stressed that GOCS sample was representative of adolescents of middle-low to low-
income families, therefore, the social pressure of an adequate body image in this group (boys) could
be lower than in those adolescents with high income families [4, 32].

Under-reporting was positively associated with obesity; similar associations have been already
reported in some studies [6-9]. We showed that obesity adolescents (z score BMI > 2) had higher
UnR than those without obesity (82% and 43% respectively). The reasons why UnR of energy intake
were higher among obese adolescents remain unclear, but probably share similarities with those that
have been identified among obese adults who UnR energy intake. Features such as willful failure to
report due to a conscious desire to misrepresent a lower energy intake, reporting of more dietary items
considered healthy than unhealthy, omission of meals consumed outside home and at unusual times,
high concerns with body weight and image, and social desirability may contribute to the UnR of
energy intake among adolescents [1, 4, 5]. Additionally, considering that most of 24HR were made
in the presence of the adolescents’ mothers, we evaluated if maternal obesity (highly frequent in
GOCS 38%) was associated with increased frequency of misreporting in univariate models. We
observed a higher prevalence of UnR among adolescents whose mothers were obese than among their
counterparts, i.e., among adolescents whose mothers were normal weight (58.3% UnR versus 46.2%

UnR, respectively). This could be explained by the relationship between parents and childhood
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obesity [33], since that parents and children can feel judged by the interviewers of GOCS because
they are nutritionists.

Few studies have reported if specific macronutrients or food groups are affected by misreporting of
energy intake and overall, results have been inconclusive [2, 9, 11, 34]. We found that UnR reported
lower contributions of total and saturated fats and higher contribution of protein (expressed as a
percentage of energy) independent of gender. However, we did not find associations with
carbohydrate consumption, although UnR girls reported lower contributions of added sugars. Besides,
we showed that UnR had higher intakes of sodium (expressed as mg/1000 kcal) than their
counterparts. Our finding were consistent with a recent study realized in 630 Caucasian children aged
8-10 aged, where the authors observed a lower report of fat, saturated fat and a higher report of protein
and sodium [35]. Care should be taken in interpreting these data, because macronutrient tend to be
related, for example carbohydrates (sugar) and fat; besides the people under or over report foods
mainly to a reasons socially desirable [2]. The under report de fat in our study was consistent with
under report of unhealthy food (cookies, chocolate, salty snack), high in fat total and saturated fat but
also high in added sugar and sodium. Adolescents are susceptible to foods advertising, for this reason
warning front labeling, advertising control and prohibition of food sales within schools are
measures of current Chilean public health policies to prevent obesity aimed to children and
adolescents under 14 years old [36].

Bread was the food groups that contributed most to EI and also were those that likely contributed
most to sodium intake (500 mg/100 g of bread). In Chile, bread consumption is one of the highest
worldwide (86.5 kilograms per person/year), mainly among low-income families [18]. Nevertheless,
it is interesting that UnR among adolescents of both sexes had higher consumption than those PR or
OvR. This could be due to the fact is a very well accepted food in the Chilean population and people
may believe that its consumption or higher intake is healthier. Conversely, selective misreporting was
observed for the vegetable group, which is considered socially desirable and commonly perceived as

healthy by population. UnR adolescents (boys and girls) reported a higher intake (expressed as a



65

percentage of total energy) of vegetables that those PR, these findings are similar to those found in
international literature [2, 10]. In our study we found that UnR girls reported less unhealthy foods
whit high sugar content such as cakes, cookies, candies, chocolate; than those PR or OVR [1]. On the
other hand, UnR boys reported less unhealthy foods with high sodium and fat such as junk food
(sopaipillas, Chilean hot dog, sandwiches, empanadas), salty snack, crackers, mayonnaise, ketchup
among others. We did not find previous studies about selective misreporting of foods and/or nutrients,
but this kind of misreporting would seriously mislead the results of a study, such as overestimation
in the number of subjects with inadequate nutrient intakes and attenuation or biased associations
between diet and diseases. We observed spurious associations between some nutrients or food groups
intake with the Z score BMI in the models that were not adjusted by misreporting status. The adjust
by misreporting or the associations only in PR were consistent with previous studies that link some
nutrients with obesity [14, 37-39]. For this reason, it is important to considerate misreporting status,
because associations between dietary exposures and health outcomes are strongly affected or even
masked by measurement errors [1, 31].

Regarding the factors associated to UnR, as already acknowledged by previous studies, obesity was
the main predictor of UnR [6-10]. The associations between pubertal development and UnR of energy
intake has not been previously reported in the literature. We found that adolescents in advanced stages
pubertal had higher odds of being classified as UnR but with borderline significance statistical. The
development of the sexual secondary characteristics, could affect the body image in adolescents [40],
and this could influence the UnR (1) of some high energy density foods such as junk food, crackers,
salty snack, chocolates and confectionary as was saw in our study, but we need more studies to
corroborate this association.We no found associated factors to OvR in adolescents, likely for lack
statistical power. OvR has been few studied.

Adolescents that did not attend school feeding program had higher odds of being classified as UnR,

but with borderline significance statistical. It is likely that children who participate in the school
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feeding program have more structured eating behaviors and healthier nutrition and therefore, are less
inclined to change the report of their dietary intake [41].

As a limitation of the present study, we could mention that the sample does not have national
representativeness, since the sample is comprised only of adolescents from lower and middle-income
class neighborhoods in Santiago. However, GOCS sample is representative of Chilean adolescents
from public schools (16, 17), a population group not frequently evaluated in longitudinal studies. In
addition, we decided to assume that all adolescents had a low physical activity level for the energy
requirements estimation (20) what might be a conservative estimation; although unlikely given the
extend of sedentarism in the population. Strengths of this study include the anthropometric
measurements and the 24HR that were collected by trained nutritionists following standard and
validated protocols, in order to reduce measurement errors or response bias. In addition, our study
was the first to assess pubertal development and to analyze its association with misreporting of energy
intake.

Conclusion

In a sample of Chilean adolescents, the frequency of misreporting was high, particularly UnR among
boys, likely reflecting the fact that in this population boys tend to be less on control of their dietary
behaviors compared to girls. Obesity was the main predictor of under-reporting and pubertal
development should also be taken into account when analyzing dietary behaviors. Besides, we show
that misreporting was selective to some food groups and it can change the directionality of

associations between some nutrients or food groups and body mass index.
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Table 1: Anthropometric, sociodemographic, maternal characteristics, sedentary and eating
behaviors of Chilean adolescents, according categories of misreporting, GOCS Study 2014-
2015.

PR UnR
Total (n=357) (n=447) OvR (n=78)
n % n % n % n % p Value*
882 100 357 40.5 447 50.7 78 8.8
Sociodemographic
Age, years 12.18 0.07 12.10 0.69 1224 0.69 12.19 0.80 0.163
Sex
Boys 434 492 149 343 254 585 31 7.1  <0.001
Girls 448 50.8 208 464 193 43.1 47 105
Type of family
Nuclear 481 545 191 39.7 252 524 3879 0.193
Single-Parent 169 192 78 462 72 42.6 19 112
Extended 232 263 88 379 123 53.0 21 9.1
Family income (CLP)

0-300.000 221 29.1 98 443 104 47.1 19 8.6 0.730
300.001-600.000 401 455 154 384 209 52.1 38 95
600.001-2.000.000 138 156 60 435 68 493 10 73
missing 122 13.8 45 369 66 54.1 11 9.0

Head of household
mother 256 29.0 108 422 126 492 22 8.6
father 410 46.5 167 40.7 210 512 33 8.1 0.918
another 193 219 74 383 99 51.3 20 104
missing 23 2.6 8 348 12 52.2 3 13.0
Nutritional status
Obesity (BAZ>2)s

yes 702 79.6 30 16.7 147 81.7 3 1.7  <0.001+
no 180 214 327 46.6 300 427 75 10.7
Tanner (stage)
1-3 420 47.6 162 386 219 52.1 39 93 0.131
4-5 439 498 185 42.1 220 50.1 34 77
undefined 23 2.6 10 435 8 34.8 5 217
Sedentary behavior
Sleep time (h/d)
>9 236 268 99 419 122 51.7 15 64 0.291
<9 532 603 211 397 273 513 48 9.0
missing 114 129 47 412 52 45.6 15 132
Screen time (h/d)
>2 205 232 84 409 107 522 14 6.8 0.720
<2 496 562 196 395 254 51.2 46 9.3
missing 181 20.5 77 425 86 47.5 18 9.9
Maternal characteristics
Maternal education (years)
>12 578 65.5 237 41.0 298 51.6 43 74 0.335



<12
missing
Maternal obesity (BMI>30 k/mz2)
No
Yes
missing
Mother works outside home
yes
no/sometimes
missing
Eating behaviour
Exclusive breastfeeding (days)
2120
<120
missing
Breastfeeding (months)
212
<12
missing
Introduction of soft drink (months)
<12
>12

Introduction of confectionary
(months)
<12
>12
missing
Introduction of complementary
feeding (months)

<6
26
missing
Consumption of school meals
yes
no

280
24

520
338
24

562
282
38

300
524
58

283
525
74

613
206
32

275
549
58

202
629
51

279
603

31.7
2.7

58.9
38.3
2.7

63.7
31.9
4.3

34.0
59.4
6.6

32.1
59.5
8.4

69.5
23.4
3.6

31.2
6.2
6.6

22.9
71.3
5.8

31.6
68.4

111

227
118
12

238
106
13

118
219
20

105
227
25

293
97
26

103
235
19

83
257
17

122
235

39.6
37.5

43.7
34.9
50

424
37.6
34.2

393
41.8
345

37.1
43.2
33.8

47.8
47.1
50.8

37.5
42.8
32.8

41.1
40.9
333

43.7
39.0

136
13

240
197
10

278
149
20

162
255
30

155
252
40

292
98

146
271
30

103
318
26

126
321

48.6
54.2

46.2
58.3
41.7

49.5
52.8
52.6

54.0
48.7
51.7

54.8
48.0
54.1

47.6
47.6
41.3

53.1
49.4
51.7

51.0
50.6
51.0

45.2
53.2

33

53
23

46
27

20
50

23
46

28
11
63

26
43

16
54

31
47

11.8
8.3

10.2
6.8
8.3

8.2
9.6
13.2

6.7
9.5
13.8

8.1
8.8
12.2

4.6
53
7.9

9.5
7.8
15.5

7.9
8.6
15.7

11.1
7.8

68

0.009

0.536

0.246

0.236

0.735

0.171

0.458

0.053

PR, plausible reporters; UnR, under-reporters; OVR, over-reporters.

* p value: Chi test

T T-test

T p value: Fisher test

§ BMI-for-age z scores > 2 [26]
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Table 2: Energy, macronutrients and key nutrients intake of Chilean adolescents (n=882) according categories of misreporting; GOCS Study
2014-2015.

TOTAL GIRLS BOYS
PR (n:357) UnR (n:447) OvR (n:78) PR (n:208) UnR(n:193) OvR (47) PR(n:149) UnR(n:254) OvR(n:31)
mean sd mean sd mean sd p value mean sd mean sd mean sd p value mean sd mean sd mean sd p value
Energy requeriment (Kcal) 2105 305 2441 414 2019 254 <0.00lape 1974 186 2128 199 1942 181 <0.001ac 2289 343 2680 373 2136 302 <0.00lac
Energy Intake (Kcal) 2012 322 1487 310 2902 497 <0.00lapc 1907 262 1343 219 2871 516 <0.00lape 2158 340 1595 325 2948 472 <0.00lapc
Fat (% of total EI) 2999 6.05 2822 639 3241 624 <0.00lape 30.19 6.17 2835 6.55 3254 695 <0.00lape 29.72 589 28.11 626 3222 508 <0.00labe

Carbohydrates (% of total ~ 57.20 6.58 58.36 7.68 5629 7.04 0.007..  57.00 6.65 58.17 820 5624 7.88 0.099%. 5748 6.50 5851 7.27 5638 5.64 0.100c
ED)

Proteins (% of total EI) 13.88 292 1466 3.13 1243 263 <0.00labe 1392 3.05 1481 344 1245 264 <0.00labe 1383 275 1456 288 1241 267 <0.00labe
Saturated fat (% of total 1009 295 926 272 1042 285 <0.00lac 1023 3.17 927 275 1063 331 0.003ac 989 261 924 271 1010 197 0.016ac
ED)

Sodium (mg/1000 kcal) 1553 321 1658 399 1485 296 <0.00lac 1538 339 1669 434 1459 314 0.002.c 1574 295 1650 371 1524 268 0.077a

Added sugars (% of total ~ 17.48 642 17.01 729 20.15 741 0003  17.17 636 1679 771 2062 819 0014 1792 650 17.18 695 1944 6.09  0.125
EI)

PR, plausible reporters; UnR, under-reporters; OvR, over-reporters.

P value: ANOVA with Bonferroni’s multiple comparison test

a Significant difference between plausible reporters & under-reporters
b Significant difference between plausible reporters & over-reporters
¢ Significant difference between under-reporters &-over-reporters



Table 3: Food groups (% energy intake) consumption among Chilean adolescents according categories of misreporting of energy intake,
GOCS Study 2014-2015.
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TOTAL GIRLS BOYS
PR (n:357) UnR (n:447) OvR (n:78) PR (n:208) UnR (n:193) OvR (n:47) PR (n:149) UnR (n:254) OvR (n:31)
mea mea

mean SD mean SD mean SD P value mean SD mean SD mean SD P value n SD mean SD n SD P value
Yogurts 2.59 3.82 2.99 4.46 1.77 273 0.202c 2.59 3.81 3.38 4.82 1.94 283 0.214 2.60  3.84 2.69 415 152 260 0.434
Cheese 2.17 3.24 1.93 3.57 2.08 325 0.059 2.25 3.42 1.81 3.32 2.15 324 0.080a 2.06 2.97 2.03 376 199 2.06 0.496
Milk 6.18 6.53 5.89 6.58 453 412 0.348 6.13 6.56 5.80 6.15 4.21 4.51 0.289 6.25 6.50 596 6.89 501 625 0.646
Meat 4.76 6.12 5.67 7.01 378 494 0.129c 4.96 6.45 5.83 7.78 4.04 488 0.879 4.47 5.62 5.55 6.38 3.38 447 0.067
Eggs 1.46 2.49 2.32 3.84 1.30 2.39 0.143a 1.46 2.38 2.26 3.60 1.04  2.32 0.088¢ 1.45 2.64 236 402 170 1.45 0.460
Bread 1749  9.35 18.69 11.05 1396 9.24 0.001bec 16.88  8.67 1756 11.30 13.88 9.07 0.051bve 1836 10.19 19.55 10.81 14.09 18.36 0.036b.c
Rice, potato and
pasta 13.80 1093 1458 11.13 12.65 9.59 0.318 14.15 11.05 1407 11.83 11.63 10.10 0.364 13.31 10.78 1497 10.58 14.21 13.31 0.241a
Vegetables 1.67 2.24 2.42 3.05 1.57 2.66 0.001ac 1.85 2.47 2.58 2.98 2.03 324 0.025a 1.42 1.87 229 311 0.88 1.43 0.006ac
Fruit 2.37 3.35 2.79 4.08 1.57  2.65 0.07%, 2.51 3.75 3.03 434 1.81 3.11 0.235¢ 2.18 2.69 2.61 3.86 121 2.18 0.276
Homemade dishes 5.11 8.35 5.84 8.71 450 6.58 0.653 5.29 9.05 6.56 8.93 432 671 0.218 4.87 7.29 529 852 477 487 0.824
Junk food 7.08 11.74 519 1026 9.15 13.07 0.001ac 5.78 10.22  4.61 9.63 890 13.68 0.060c 8.89 13.41 5.62 1071 9.54 8.89 0.003ac
Processed meats 3.71 5.31 3.23 5.23 4.05 634 0.201 3.27 4.90 3.13 5.54 4.07 752 0413 431 5.80 3.31 50 4.02 431 0.112
Juice and soft drink  7.46 5.59 7.77 6.56 822 6.79 0.845 7.12 5.29 7.16 6.19 837 748 0.708 7.95 5.98 8.23 6.79 8.00 795 0.977
Ready-to-cat cereal  1.62 3.15 1.87 3.46 1.23 334 0.259 1.55 322 1.73 3.12 0.76 1.47 0.285 1.71 3.06 198 371 194 171 0.791
Crackers and salty
snack 3.06 5.61 2.05 4.79 442  7.64 <0.00lac 3.48 5.92 2.80 6.02 3,56 7.01 0.110° 2.49 5.12 148 349 572 249 <0.00labe
Chocolate and <0.001a,,
confectionary 3.02 6.19 2.08 4.09 6.16 930 3.34 7.13 1.63 3.58 7.19  9.85 <0.00labe 2.58 4.54 242 442 459 258 0.171c
Cookies and cake 8.74 9.72 6.85 894 11.04 1233 <0.001lac 9.88 10.59  7.67 9.77 1227 13.83 0.017ac 7.15 8.14 6.22 822 9.17 7.5 0.088c
Dessert and ice
cream 1.92 3.54 2.05 4.00 223 382 0.216¢c 1.78 341 2.54 4.68 2.05 3.01 0419 2.13 3.72 1.68 335 251 213 0.087a
Sugar 2.19 2.61 2.12 291 1.57 1.88 0.118b 2.09 2.40 2.26 3.04 1.33 143 0.2200 232 289 2.02 281 193 232 0.216a
Butter & margarine | 35 2.22 1.06 1.73 1.25 1.79 0.083a 1.31 2.48 0.93 1.51 1.32 2.01 0.199 1.33 1.80 1.17 1.87 1.14 1.33 0.253
Mayonnaise,
ketchup, mustard 0.20 0.89 041 1.85 0.32 1.43  0.006abc 0.23 0.85 0.21 0.97 0.41 1.68  0.099.¢ 0.58 0.71 0.88 1.06  0.68 0.58 0.044ac

PR, plausible reporters; UnR, under-reporters; OVR, over-reporters.
p value: Kruskall Wallis test, Dunn test pos hoc
a Significant difference between plausibles & under-reporting, b Significant difference between plausibles & over-reporting, ¢ Significant difference

between under-reporting &-over-reporting



Table 4: Multiple logistic regression models of factors associated to misreporting GOCS

Study 2014-2015.
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Model UnR (n:764)

Model OvR (n:406)

Odds 95% Conf. Odds 95% Conf. P value
ratio Interval P value ratio Interval
Sex (girls) 0.51 0.33 0.80 0.003 1.35 0.63 2.88 0.438
Adolescent Obesity (yes) 5.10 3.24 8.04 0.000 0.51 0.15 1.78 0.292
Stage Tanner 4 — 5 1.44 0.96 2.16 0.080 0.64 0.33 1.23 0.183
Consumption of school
meals (no) 1.35 0.97 1.89 0.072 0.72 0.43 1.23 0.233
Maternal Obesity (yes) 1.19 0.87 1.65 0.281 0.93 0.52 1.66 0.818
Age (years) 1.18 0.91 1.56 0.210 1.30 091 1.56 0.244

Adolescent Obesity: = 2 z score BMI

Maternal Obesity: BMI =30 kg/m2



Table 5: Association between Z score BMI and macronutrients and food group with and without adjusting by misreporting status

GOCS Study 2014-2015.

MODEL 1 (n: 882) MODEL 2 (n:858) MODEL 3 (n:782) MODEL 4 (n:345)
95% Conf. 95% Conf.
Coef f pvalue 95% Conf. Interval Coef 8 p value Interval Coef f p value Interval Coef f pvalue 95% Conf. Interval
Fat (% of total EI) 0.00 0634 -0015 0009 000 0681 -0.009 0014 002 0001 0007 0029 002 0034 0001 0037
Carbohydrates (% of total EI) 001 0306 -0.016 0005 -0.01 0120 -0018 0.002 -0.02 0.001 -0.025 -0.006 -0.01 0101 -0.030  0.003
Proteins (% of total EI) 0.04  0.000 0020 0070 004 0.002 0014 0062 001 0375 -0.012 0033 -0.01 068 -0.046  0.030
Saturated fat (% of total EI) -0.03 0056 -0052 0001  -0.02 0226 -0.042 0010 002 0193 -0.008 0040 003  0.137 -0.009  0.064
Sodium (mg/1000 kcal) 0.00  0.000 0000  0.001 000  0.000 0.000 0001 000 0.031 0000 0.000 000 0537 0000  -0.000
Added sugars (% of total EI) 001 0.044 -0.022 -0.000 -0.01  0.040 -0.022 -0.001 -0.01 0205 -0.016 0.004 00l 0267 -0.007  0.027
Yogurts (%EI) 0.0l 0500 -0.025 0012 -0.0l 0294 -0.028 0.008 -0.02 0.013 -0.037 -0.004 -0.02 0.114 -0.051  0.006
Vegetables (%EI) 0.05  0.001 0021 0077 005 0.001 0019 0073 002 0.143 -0.006 0.044 003 0302 -0.023 0075
Processed meats (%EI) 001 0246 -0.006 0.023 001 0359 -0.007 0020 001  0.039 0001 0027 002 0.044 0001  0.041
Juice and soft drink (%EI) 001 0127 -0.003 0022 001 0298 -0.006 0018 001 0350 -0.006 0016  0.02  0.030 0002  0.041
Cookies and cake (%EI) -0.00 0255 -0012 0003 000 0454 -0.011 0.005 000 0304 -0.004 0011 00l 0.145 -0.003  0.020

Model 1: model crude
Model 2: adjusted by age, sex, tanner, maternal education, maternal BMI
Model 3: model 2 + adjusted by misreporting (UnR, OVR)

Model 4: model 2 only PR



Supplemental file 1: Reference and cut-off values used to identify misreporting among adolescents
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n CVrEI (%)* CVpERYt (%) CVmMTEEZ (%) Plausibility range (% rEI/pER)

Girls 448 27.4 4.8 8.2 78.4to 121.6
Boys 434 26.3 4.2 8.2 79.1t0 120.9

CV, coefficient of variation, EI, energy intake; ER, energy requirement; TEE, total energy expenditure.

* Intra-individual variation of EI (24-h recall, GOCS).

tError in predicted energy expenditure requirements, according to Huang et al and DRI (19, 24).
iDay-to-day variation and measurement error for TEE based on the double labelled water technique (23).



Supplemental Files 2
S2. Description of the foods that composed each of the 21 food groups. GOCS Study, Chile 2014-2015.
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Food groups | Food composition

Milk Fluid whole milk (3% fat), whole milk powder, reduced fat milk (2% fat), skim milk, skim milk powder, Flavored milk purchased
ready-to-drink

Yogurts Yogurt, fermented milk

Cheeses Gouda cheese, ricotta cheese, cream cheese, cheddar cheese,

Meat Steak beef, ground beef, beef ribs, pork chop, pork ribs, pork loin, poultry, chicken, turkey, fish, viscera (all cooking methods)

Processed Ham, bologna, turkey breast, chicken breast, salami, Sausage, sausages, frankfurters, meatballs ready for consumption, nuggets,

meats hamburger ready for consumption (only meat).

Junk food Pizzas, sandwiches of meat or hamburger ready to eat, french fries, wonton, egg roll, chilean hot dog, sopaipillas, tacos, empanadas.
Mainly, street food or fast food

Juice and Juice or flavored drink, purchased ready-to-drink, juice or flavored drink, dry mix — unprepared, Soda pop or soft drink regular or diet

soft drinks

Bread French bread, bun bread, white bread with salt

Ready to eat
cereal

Breakfast cereals

Rice, potato

Rice, cooked potatoes, mashed potatoes, pasta and dishes pasta.

and pasta

Vegetables | Lettuce, cabbage, raw salad, others load vegetables. Pumpkin, carrot, cucumber, tomato, among others.

Fruits Pineapple, banana, orange, apple, pear, papaya, mango, watermelon, tangerine, grape, blueberry, strawberry, blackberry, fruit salad,
fruit juices

Eggs Fried eggs, scrambled eggs, omelet, boiled eggs, egg white, egg yolk

Homemade | Typical chilean food or meals prepared at home, restaurants or schools; that require a longer preparation time and made with natural

dishes foods. For instance: Beans, lentils, chickpeas, white beans, legumes-based preparations, vegetables stews with or without meat,

cazuela, charquican, chapsui, humitas, pastel de choclo among others.

Cracker and
salt snack

Crackers, saltine or soda, salty chips - snack type, cheese balls, puffs or twists, potato chips

Chocolates
and
confectionar

y

Chocolate candy, chocolate candy bar, sweets based on milk, lollipop, candy, caramel, jams, dulce de leche
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Cookies and
Cake

Cookies and bars, granola bars, sweet biscuit and cookie stuffed, cookie sandwich, cookies commercial packaged, Cakes, cheesecake,
cake sponge, doughnut, muffins, pies fruit, cupcake, cake purchased ready-to-eat

Desserts and

Pudding, flan, mousse, gelatin dessert, chilean desserts, fruit canned with syrup, ice cream and frozen desserts, Popsicle

ice cream

Sugar White sugar, chocolate powder

Butter and Salted butter, unsalted butter, salted margarine, unsalted margarine, light margarine
margarine

Mayonnaise | Mayonnaise or mayo type dressing, ketchup, mustard, soy sauce

, ketchup
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Abstract

Diet during adolescence can have lasting effects on nutritional status, health, and
development; however, evidence during this period from Latin America countries is
limited. We hypothesized that dietary patterns with low-quality nutrition are associated
with overweight. We collected data for 882 Chilean adolescents from the Growth and
Obesity Cohort Study (mean age 12 years, sd=0.7). Socio-demographic, dietary, and
weight status data were obtained during clinical visits. Dietary intake was assessed
through 24-h recalls, and dietary patterns were obtained through exploratory factor
analysis. Logistic regression models adjusted for potential confounding variables were
used to examine the association between dietary patterns and body weight. Four dietary
patterns accounted for 24.9% of the dietary behaviors: “Breakfast/Once,” “Meat and
Vegetables,” “Western,” and “Sweet Snack.” “Breakfast/Once,” “Western,” and “Sweet
Snack” patterns provided higher energy and excess nutrients, which has been associated
with chronic diseases (sodium, saturated fat, added sugars). Moreover, adolescents with
a higher adherence to “Western” or “Sweet Snack”™ patterns (third tertile) had odds of
being classified as overweight (OR= 1.67; 95% CI: 1.103-2.522 and OR= 1.86; 95% CI:
1.235-2.792; respectively) than those with lower adherence (first tertile); adherence to
the “Meat & Vegetables” pattern was also associated with overweight (OR= 1.83; 95%
CI: 1.219-2.754). These dietary patterns were associated with higher caloric intake and
overconsumption of nutrients of public health concern. Three of the four main dietary
patterns were associated with overweight. These results can contribute to the development

of regulatory actions to tackle the current obesity problem in Chile.

Key words: dietary pattern; adolescent; overweight; exploratory factor analysis
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1. Introduction

Adolescence is a critical stage in life, and it is characterized by an accelerated growth rate
and multiple physical and social changes that prepare a person for adulthood [1]. Diet
quality during this period is important, as it can affect an adolescent’s nutritional status
and can have long-lasting effects on their future feeding behavior, nutritional status, early
life health, and on the development of their offspring [2-4]. Nonetheless, diet during this

period is not well studied and there is a need for further evidence [5].

The rising trend of overweight and obesity in children and adolescents has plateaued in
many high-income countries (HIC) and industrialized low to middle income countries
(LMIC), albeit at high levels [6]. In the last few decades, in Latin America and the
Caribbean (LAC) regions, there has been a shift towards diets based mostly on foods with
added sugar and salt, refined carbohydrates, grain-based desserts, and savory snacks [7].
In combination with a decline in physical activity, these diets have led to a rapid increase

in childhood obesity in LAC countries [5, 7, 8].

Among LAC countries, Chile has one of the highest prevalence rates (up to 31%) of
overweight and obesity in children and adolescents [5, 8] . In addition, Chile has the
highest measured per capita sales of sugar-sweetened beverages (SSBs); junk food; salted
snacks; and foods high in added sugar, saturated fats, and sodium [7] among LAC

countries. There is now evidence that dietary patterns, rather than individual nutrients or
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foods, contribute to disease trajectories [9-13]. However, how the consumption of
different foods is integrated within specific dietary patterns, particularly in LAC countries

where there is great cultural and dietary diversity, is unclear [14].

Adolescents’ diets have been less studied than those of adults, or have been extrapolated
from adult data [5], and the evidence for dietary patterns is particularly scarce for LAC
countries [14, 15]. We hypothesized that dietary patterns with low-quality nutrition (high
in saturated fat, added sugars, and sodium) are associated with overweight. Thus, the aim
of the present study was to describe the dietary patterns in a cohort of low-middle income
adolescents from Chile, which has one of the highest prevalences of obesity in LAC
countries, and to examine the associations of these diets with socio-demographic factors
and excess body weight. The data were collected before the implementation of a set of
regulatory actions to prevent obesity (warning labels, marketing, and control of food sold
in schools) [16], and therefore, can serve as a baseline for assessing the effect of the

regulations.

2. Methods

2.1 Study population

Our study sample was obtained from adolescents participating in the Growth and Obesity

Chilean Cohort Study (GOCS). Briefly, GOCS is a population-based ambispective cohort
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of 1,195 children, born in 2002-2003, from six low-middle income counties from the
southeast area of Santiago, Chile. Participants were children who were born at term (37—
42 weeks); had a birthweight of between 2,500 and 4,500 g; and were free from conditions
that could affect their growth, such as food allergies, and genetic and metabolic diseases.
Details of the design, objectives, and recruitment strategies of the GOCS have been
described elsewhere [17, 18]. GOCS contains data on anthropometric measurements and
sexual maturation evaluations collected every six months since 2006 [19]. Dietary
assessments were carried out in person during clinic visits in 2013 with the use of 24-h

recalls (24HR).

The present study used data collected during the 8—9-year follow-up. In the present study,
all adolescents were evaluated in 2014-2015, with at least one 24HR per participant (n =
913), and anthropometric measurements were obtained during the same clinic visit (n =
882). We excluded 31 adolescents (21 boys and 11 girls) because no anthropometric
measurements were available. The final sample of this study included 882 adolescents.
There were no differences in age and energy intakes between the total sample and the
excluded participants (i.e., mean ages 12.07 vs 12.02 years and energy intake 1828 vs

1827 mean kilocalories/day, respectively).

The study protocol was approved by the Institutional Reviewer Board from the Institute
of Nutrition and Food Technology, University of Chile. Parents/caregivers provided

informed consent before data collection.
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2.2 Dietary data collection

Dietary data were obtained through two non-consecutive 24HR interviews on different
weekdays, weekends, and seasons, following the “Multiple Pass Method” [20]. About
60% of the second recalls were collected 6 months after the first recall. The interviews
were conducted in person by trained dieticians in the presence of the person responsible
for preparing and serving meals to the adolescents to avoid food misreporting. Dietary
intake data included the time of the meal and in-between meals; names of dishes, and
cooking methods; and a list of food, beverages, and serving sizes (household measures),
and was obtained with the aid of a photo atlas from the National Survey of Food
Consumption of Chile [21]. Energy and nutrient intakes from 24HRs were calculated
using the Nutrition Data System for Research (NDSR) program (version of 20014, NCC,
University of Minnesota, Minneapolis, USA), which uses the United States Department
of Agriculture (USDA) database as the main food composition table. Therefore, all foods
and beverages listed in the 24HR interviews were matched with those in the NDSR
database through their general description (i.e., name, preparation, and cooking method).
Energy and macronutrient values available in the Chilean Food Composition table [22],
local food industry composition tables, and/or nutrition food labels were compared to
values described by the software. A concordance rate between 80 and 120% for each
parameter analyzed was required to accept food harmonization. Chilean preparations,
such as charquican, cazuela, and sopaipillas, were added as recipes to the NDSR because
they are commonly consumed by Chilean adolescents and were not in the software

database. We observed 24HRs with values over 3,500 kcal and under 500 kcal [23], which
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were revised to rule out digitalization errors. We did not exclude any participant with

these values.

In total, 1,053 different foods were reported in two 24HRs, but 993 were consumed by at
least 5% of the sample. These food items were collapsed into 29 food categories on the
basis of their nutritional value, coefficient correlation between groups, commonality

values, food preparation methods, and Chilean dietary behaviors (Supplemental files).

2.3 Anthropometric measurements

Anthropometric measurements were obtained using validated techniques, and they were
duplicated by two trained dietitians using standard procedures (one for each sex, intra-,
and inter-class correlation > 0.9) [19]. Body weight was measured with a standardized
scale (TANITA BC-418) with 0.1 kg precision, and height was measured using a
longitudinal stadiometer (SECA 222) ranging from 6 to 230 cm in capacity and a
precision of 0.1 cm. Body mass index (BMI) was defined using the standard formula:
weight (kg) divided by height squared (m2). The BMI z-score was calculated according
to the World Health Organization (WHO) definition for age and sex, and it was used to
classify the adolescents’ body weight status as underweight (< -1 SD), normal weight (<
-1 SD and <+1 SD), overweight (> +1 SD and < +2SD), and obese (> +2 SD) [24]. We
used the term overweight (outcome variable) when referring to overweight and obesity

nutritional status combined.
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2.4 Covariates

2.4.1 Sexual maturation

A pediatric endocrinologist evaluated the adolescents’ breast and genital development
and classified them according to the Tanner stages. Girls were evaluated according to
their breast development through inspection and palpation using the Tanner scale. Boys
were evaluated according their genitalia development through palpation using the Prader

orchidometer [25].

2.4.2 Maternal self-reported information

The following information was obtained: (i) Maternal highest education level (> 12 y or
<12y), (ii) children’s school administrative status (private or public), (iii) hours of sleep
(meeting or not meeting the recommendations > 9 h/day or < 9 h/day), and (iv)

participation in the school feeding program (yes or no).

The school feeding program aims to provide daily food services (breakfast, lunch, once
[a typical Chilean meal served sometime between 5-9 pm, comparable to teatime],

snacks, and dinner, as appropriate) to all students from vulnerable sections of society in
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Chile’s public schools. In the present study, 30% of the adolescents were reported to be

beneficiaries of the school feeding program.

2.4.3 Maternal weight status

A trained dietitian measured the participants’ mothers’ weights and heights to calculate

their BMI and classify their weight status according to the WHO guidelines[26].

2.5 Statistical analysis

Firstly, we used statistical modeling techniques incorporated into the Multiple Source
Method online platform, which were used to estimate the usual intake of each food group
in grams [27]. Exploratory factor analysis (EFA) was used to identify the dietary patterns
from 29 food groups. Initially, factors with Eigenvalues greater than or equal to 1.0 were
retained. In the second stage, the screen plot was visually inspected, and it suggested the
retention of four factors. Varimax orthogonal rotation was applied for better interpretation
of the factor loading matrix and to ensure independence of the factors derived. Factor
loadings greater than or equal to 0.25 were considered to contribute to the pattern [28].
The retained patterns were named according to their interpretability, the characteristics of
the food in each dietary pattern, and the commonalities observed, which reflect the level

of linkage between the variable (food group) and the extracted factor. For each
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participant, the factor score of each dietary pattern was calculated using the regression
scoring method [29]. The dietary pattern scores were then stratified into tertiles and used
as independent variables. The Kruskal-Wallis, y2, Pearson’s, and Mann—Whitney U tests
were used to investigate the associations between the adherence to dietary patterns and
weight status, Tanner stages, socio-demographic variables, and maternal variables

(bivariate analyses).

We also used the Multiple Source Method to estimate the usual intake of energy and
critical nutrients of public health concern (i.e., sodium, added sugars, saturated fats) [30].
Individual usual nutrient intakes were expressed in grams or micrograms per 1000 kcal

of energy, or as total percentage of energy intake.

Median and inter-quartile ranges were provided according to factor score tertiles. The
associations between usual nutrient intakes and adherence to dietary patterns were

calculated by applying the Kruskal-Wallis and Dunn tests.

Misreporting of energy intake was estimated with the following equation: EI (energy
intake) — EER (estimated energy requirements)/EER x 100 [31]. This variable was
adjusted for in all regression models. Logistic regression models were used to investigate
the association between adherence to each dietary pattern and overweight (dummy
variable defined herein as overweight [yes or no]) with covariates adjusted. Odds ratios

(OR) and 95% confidence intervals (95% CI) were provided. All analyses were performed
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using STATA software version 15 (College Station, TX, StataCorp, 2007) with

significance values established for all tests at p < 0.05 (5%)).

3. Results

3.1 Demographics and lifestyle characteristics

The sample from GOCS included 882 respondents (mean age 12 years, SD = +0.7), of
which 50.8% were female. The majority of the adolescents were classified as overweight
or obese (51.6%). Almost half of the participants (49.7%) were classified into the fourth
and fifth Tanner stages of sexual maturation. More than 60% of the participants slept for
more than 9 h/day and studied at private schools. In relation to the maternal socio-
demographic and weight status, over half (65.5%) of the participant mothers did not have

more than 12 years of study, and 41% were classified as overweight or obese (Table 1).

3.2 Identification of dietary patterns

Exploratory factor analysis allowed the identification of four dietary patterns: (i)
“Breakfast/Once” consisting of tea, sugar, bread, margarine/butter, and cold cuts (positive
loadings); (ii) “Meats and Vegetables” consisting of meats, vegetables, and salad dressing

(positive loadings); (iii) “Western” consisting of processed meats, soft drinks, rice, pastas,
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potatoes, mayonnaise, ketchup (positive loadings) and milk, homemade dishes, and
chocolate powder (negative loadings); and (iv) “Sweet Snack™ consisting of flavored
milk, cookies, and cakes (positive loadings), and yoghurts and ready-to-eat cereals
(negative loadings). These patterns resulted in a total intake variance of 7.4%, 6.4%,

5.6%, and 5.4%, respectively (Table 2).

3.3 Adherence to dietary patterns, socio-demographics, weight status, and

maternal variables

The frequency of adherence (%) to dietary patterns and the bivariate relationships with
socio-demographics and weight status, i.e., pubertal and maternal weight statuses, are
shown in Table 3. Adherence to the “Breakfast/Once” pattern was higher among
underweight and obese adolescents (p = 0.01). Adherence to the “Meats and Vegetables”
pattern was higher among adolescents who were not recipients of the school feeding
program (p = 0.04). The adherence to the “Western” pattern was higher among male
adolescents (p = 0.04) and those who did not participate in the school feeding program (p
= (0.04). Adherence to the “Sweet Snack” pattern was higher in adolescents that partook

in the school feeding program (p = 0.01).
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3.4 Nutrient intake and adherence to dietary patterns

Associations between nutrient intake and adherence to dietary patterns are shown in
Table 4. Adolescents with higher adherence to the “Breakfast/Once,” “Western,” and
“Sweet Snack” patterns (third tertile) had a higher energy intake than those who showed
lower adherence (first tertile). The contribution of saturated fats was significantly higher
in the “Western” pattern, whereas added sugars accounted for a significantly higher
percentage of energy contribution for adolescent “Sweet Snack™ consumers. The “Meats
& Vegetables” and “Breakfast/Once” patterns were associated with lower intakes of

saturated fats but a higher intake of sodium.

3.5 Adherence to dietary patterns and overweight

When adjusted for covariates (i.e., sex, age, Tanner status, misreporting, maternal obesity,
and education level), adolescents with higher adherence to the “Meats and Vegetables,”
“Western,” and “Sweet Snack” patterns had higher odds of being classified as overweight
than those with lower adherence (OR = 1.83, 95% CI: 1.21-2.75; OR = 1.67, 95% CI:
1.10-2.52 and OR = 1.86, 95% CI: 1.23-2.79, respectively). The “Breakfast/Once”

pattern was not significantly associated with overweight (Table 5).
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3.6 Sensitivity Analyses

We tested other combinations of food groups that had low factor loadings (e.g., we
combined the eggs and cheeses groups, and confectionary, desserts and ice cream groups;
for their commonalities) but their communalities and factor loadings did not improve,

indeed, the consistency of the findings remained the same (data not shown).

4. Discussion

The present study identified four major dietary patterns among Chilean adolescents:
“Breakfast/Once,” “Meats & Vegetables.” “Western,” and “Sweet Snack™ pattern. All
dietary patterns identified in this sample were associated with either a high caloric intake
or overconsumption of a nutrient of public health concern, such as saturated fats and
added sugars or sodium. Moreover, the “Western” and “Sweet Snack” patterns showed a
positive association with overweight; however, the “Meats & Vegetables” pattern was
also associated with overweight; these adolescents may have been consuming natural

food in an attempt to combat their health problems.

In this population, the “Breakfast/Once” pattern showed the highest percentage of dietary
variance. This pattern describes a very typical diet of the Chilean population [21]; it
accounts for two of the four main meals in Chile, i.¢., breakfast, lunch, “once,” and dinner.
In Chile, it has been recently observed that dinner is being increasingly replaced by once

and, currently, only one in four Chileans over 18 years of age eat dinner [21]. This may
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have a potential effect on the shortfall of quality nutrients, as dinner in some cultures
often includes a variety of healthy meats, vegetables, integral cereals, and fruits [32]. In
this study, adolescents with a higher adherence to the “Breakfast/Once” pattern had higher
energy and sodium intakes, and obese adolescents showed a higher adherence to this
pattern. Bread, which is one of the main components of this pattern and a major source
of energy and sodium intake, is the most consumed food among Chileans (i.e., 86.5
kilograms/person/year), particularly among low-income individuals [21, 33, 34]. The
Latin American Study of Nutrition and Health also observed that refined-grain products,
such as bread, are a major source energy in Latin American countries; however, Chile
had a higher percentage (25.13%) of energy contribution through refined-grains than

Colombia (11.71%) [35], which has a lower obesity prevalence in adolescents [8].

Studies have shown that dietary patterns with high factor loadings, e.g. the bread group,
have higher energy densities and positive associations with overweight [36-38]. We found
that foods groups of this pattern (white bread, sugar, margarine, cold cut, tea) provide low
quality nutrition, similar to “traditional breakfast” patterns found by Oliveira et al. in
Brazilian adults [39]; however, we did not find this food group to be associated with
overweight. This might require further study, as our sample was homogenous in terms of
socioeconomic status (SES), and this pattern is a dietary behavior typical of the Chilean
population [21]. However, our findings that this pattern explained the higher variability
of diet is worrying, because adolescence is a stage critical of rapid growth, and to maintain

this behavior could lead to negative health consequences in adult life [4].
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The “Meats & Vegetables” pattern was the second most relevant in this population. This
pattern could be considered healthier because it has a higher factor loading of natural
foods, such as vegetables and meats. Furthermore, this pattern was more frequent among
those not participating in the school feeding program (based on SES) and whose mothers
had a higher education level. The latter is in agreement with previous reports that high
SES individuals have healthier dietary behaviors than their counterparts with lower SES
[21]. Also, in line with the literature, we found an inverse association between adherence
to the “Meats and Vegetables” dietary pattern and energy intake [12, 37, 40]. In contrast
with this finding and that of other studies that show a likely protective role against obesity
[15, 41], we found that the “Meats & Vegetables” pattern was associated with a higher
odds of being classified as overweight. In Mexican adolescents, the “high animal protein”
pattern also was positively associated with BMI [42]. In addition, the evidence suggests
that plant, but not animal proteins, offer a protective effect in the prevention of excess
weight [43, 44]. We believe this is explained by reverse causality [45], whereby
overweight adolescents have either already changed their diet to a more healthy one
before the assessment or they under-report unhealthy food and over-report healthy food

[46].

The “Meats & Vegetables” pattern was mainly composed of natural foods, and we did
not expect it to be associated with high sodium and low saturated fat intakes. Negative
factor loadings of processed meats, cold cut, and junk food may explain the low intake of
saturated fat, and the addition of salt (higher factor loadings of oil, lemon, salt, and
vinegar foods) to salads, which is in line with recent analyses of the National Survey of

Food Consumption [21], could also explain the high sodium intake. These results are
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different from those found for American children and adolescents, where the main sources
sodium were pizza, Mexican dishes, sandwiches, breads, cold cuts, soups, savory snacks,
etc. [47]. Assessing sodium intake using 24HR is a challenge for epidemiological studies,
because intake is likely to be incorrectly estimated or not accurately recalled. We used
household measures together with a photo atlas [21] and up-to-date labelling of food to
aid in the accurate estimation of sodium intake. These results highlight the need for
consumer awareness and educational activities, in conjunction with other salt-reduction

strategies, to address this public health problem [48].

“Western” and “Sweet Snack” patterns were characterized by unhealthy and processed
foods of low nutritional quality, with the exception of the meats group and the rice, pastas,
and potatoes group, which are good sources of protein and carbohydrates and are staple
Chilean foods [21]. It is important to note that the “Western” pattern was characterized
by a high negative loading of the homemade dishes group, which could indicate that
adolescents who have high scores for this pattern consume more ready-to-eat or ready-
to-heat foods than vegetable soups and legume stews with proteins (animal or vegetable).
Such dishes require a longer cooking time but are nutritionally balanced and culturally
appropriate for adolescents, according to Chilean dietary guidelines [32, 49]. These
results are consistent with the evidence for the increase in expenditure on ready-to-eat
meals, SSBs, and away-from-home foods in Chile in recent years [50, 51]. There is
evidence that consumption of SSBs promotes weight gain in children and adults;
therefore, discouraging the consumption of SSBs is an important way to help children
achieve and maintain a healthy body weight [52]. As expected, adolescents with higher

adherence to the “Western” and “Sweet Snack™ patterns had higher energy intakes,



98

although the nutrient sources differed between these patterns (i.e., saturated fat for the
“Western” and sugars for the “Sweet Snack” patterns) in line with the patterns found for
Australian adolescents [37]. According to a systematic review on empirical dietary
patterns [41] and other studies in Brazil [36], Mexico [42] and Colombia [53], dietary
patterns named “Snack” and “Western” (characterized by processed foods of low
nutritional quality) were also associated with an increased risk of overweight in children
and adolescents; these results are in line with our findings. This is important because the
objective of front labeling and the control of food marketing aimed at children in Chile is
to regulate the consumption of unhealthy food groups (including processed meat, soft
drinks, cookies, and cakes) and to inform consumers, through a warning symbol on
packaged products, that they are high in energy, saturated fats, total sugars, or sodium

[16].

Dietary patterns were, in general, homogeneously distributed among the study sample.
We observed that boys had higher adherence scores for “Western” patterns than girls,
probably because girls under-report these types of foods, and because girls are more
vulnerable to social aesthetic standards [54]. We also observed that participation in the
school feeding program protected adolescents from the “Western” dietary pattern,
probably because this program provides beneficiaries with a free breakfast and lunch that
includes fresh fruits and vegetables, as well as fulfilling nutrient requirements based on
dietary guidelines [49, 55]. However, participation in the school feeding program did not
protect individuals from the “Sweet Snack” pattern, which is probably because snacks are

also available inside schools, in addition to main meals [56].
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The limitations of the study should be considered when interpreting the results. The
present study used EFA, a method that involves decision-making by researchers at
various stages of the modeling process, such as decision on grouping and the number of
factors to be selected. For this reason, widely-used nutritional epidemiology procedures
were applied and validated to counterbalance these weaknesses [57] and several
sensitivity analyses confirmed the validity of our findings. Although we used 24HRs,
which might be subject to recall bias and do not estimate the usual dietary intake, 61% of
the sample underwent a second measurement within 6 months. This allowed us to
estimate the usual intake, adjusting for intra-individual variance according to the Multiple
Source Method, and to increase the reliability of the results [27]. The interviews were
reported by parents or caregivers who had access to the school feeding program menus,
which complemented the dietary data and followed the “Multiple-Pass Method.” The
study population was somewhat homogeneous in terms of SES, and the inclusion of more
variety may have had an effect on the differences between groups [58]. Analyses of the
adherence to dietary patterns and overweight status were not adjusted for physical activity
due to a lack of information, but it was possible to adjust the final models for the Tanner
pubertal stage (i.e., a relevant confounding factor among adolescents) [1]. Finally, dietary
misreporting is a common problem among adolescents; however, our analyses took into

account potential misreporting [46].
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5. Conclusion

In a sample of low-middle income adolescents from Chile, a country with one the highest
prevalences of obesity worldwide, we found that common dietary patterns are related to
high consumption of calories and nutrients of public health concern. We did not identify
dietary patterns that could be considered healthy, indicating that intake of healthy foods
among this age group is random and does not conform to an organized pattern. Our results
are of concern and demonstrate poor dietary quality during a period that can have long-
lasting implications for both the individual and their potential offspring. It is important to
evaluate whether the ongoing obesity prevention policies will be able to modify these

unhealthy behaviors among a traditionally resistant age-group.
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Table 1. Anthropometric, sociodemographic, and maternal characteristics of 882 Chilean

adolescents, GOCS Study 2014-2015.

Variables n %
Sex
Male 434 49.2
Female 448 50.8
Tanner Stagey
1 54 6.1
2 222 25.2
3 144 16.3
4 257 29.1
5 182 20.6
Missing 23 2.6
Weight status (BMI-for-age z score )*
Underweight 43 4.9
Normal Weight 383 43.5
Overweight 275 31.2
Obesity 180 20.4
Sleep (hours)
>9 hours 236 26.8
<9 hours 532 60.3
Missing 114 12.9
Maternal Obesity T
No 520 59.0
Yes 338 38.3
Missing 24 2.7
Maternal education (years)
>12 years 578 65.5
<12 years 280 31.8
Missing 24 2.7

* BMI-for-age z score: underweight < -1 SD, normal < -1 SD and < +1 SD, overweight

>+1 SD and < +2SD, obesity > +2 SD (24).
+ Maternal obesity=BMI>30 kg/m>

¥ Tanner status: Girls were evaluated according to their breast development and Boys
were evaluated according their genitalia development (25)
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Table 2: Factor loadings*, explained variance and eigenvalues of the four major dietary
patterns practiced by GOCS adolescents (n:882), Chile 2014-2015.

Meats &
Food groups Breakfast/Once Vegetables Western Sweet snack
Milk -0.22 0.00 -0.32 -0.12
Flavored milk -0.24 -0.20 0.06 0.28
Yogurt -0.10 0.03 0.01 -0.73
Cheeses 0.06 -0.06 0.16 0.11
Meats -0.16 0.50 0.29 0.07
Cold cuts 0.27 -0.15 0.27 0.00
Processed meats 0.01 -0.20 0.41 -0.07
Junk Food -0.18 -0.23 0.11 0.09
Flavored juices -0.22 0.16 -0.07 0.24
Soft drink -0.07 0.03 0.41 0.14
Tea and coffee 0.73 0.04 -0.11 0.08
Bread 0.64 -0.04 0.18 0.11
Ready to eat cereal -0.09 0.03 -0.02 -0.77
Rice, pastas, potatoes 0.02 0.16 0.47 -0.05
Vegetables 0.09 0.81 -0.01 0.00
Fresh fruit 0.08 0.16 -0.23 0.05
Eggs 0.02 0.04 0.00 -0.07
Homemade dishes 0.14 -0.11 -0.62 0.01
Soups -0.10 0.18 -0.19 0.13
Cracker and salt snack -0.14 -0.11 0.16 0.03
Confectionery and chocolate -0.07 0.02 -0.03 0.17
Cookies -0.23 -0.07 -0.11 0.29
Cakes -0.09 0.03 -0.19 0.25
Desserts and ice cream 0.05 0.08 0.01 -0.03
Sugar 0.70 0.10 -0.12 0.08
Chocolate powder -0.19 -0.03 -0.27 0.01
Margarine and butter 0.49 -0.08 0.05 -0.09
Oil, lemon, salt, vinegar (for salad) 0.00 0.79 0.03 -0.07
Mayonnaise and ketchup -0.01 0.04 0.31 0.06
% of explained variance 7.42 6.42 5.64 5.43
% of accumulated explained variance 7.42 13.84 19.48 24.90
Eigenvalues 2.16 1.88 1.63 1.55

*Factor loadings |0.20| are shown in bold for readability purposes. Bartlet sphericity test
(BSS) =p <0.0001, KMO: 0.52
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Table 3: Adherence (%) according to sociodemographic, anthropometric, and maternal nutrition status of 882 Chilean adolescents, GOCS Study

2014-2015 Chile.

Variables Breakfast/Once Meats & Vegetables
T1* T2* T3* Pt T1 T2 T3 P
% n % n % n % n % n % n
Sex Male 30.2 131 34.1 148 35.7 155 0.126 355 154 334 145 31.1 135 0.292
Female 36.4 163 32.6 146 31.0 139 31.3 140 333 149 355 159
Tanner stagey 1-3 314 132 33.6 141 350 147 0.617 36.0 151 329 138 31.2 131 0.243
4-5 344 151 33.0 145 32.6 143 30.8 135 342 150 351 154
Weight status] Underweight 302 13 233 10 465 20 0.013 326 14 326 14 349 15 0.167
Normal Weight 36.2 139 30.0 115 339 130 37.0 142 346 133 284 109
Overweight 33.1 91 40.0 110 269 74 31.3. 8 33.1 91 356 98
Obese 283 51 328 59 389 70 289 52 31.1 56 400 72
Sleep Hours >9hours 335 79 348 82 31.8 75 0.727 322 76 373 88 305 72 0.324
<9 hours 35.7 190 32.0 170 323 172 346 184 31.8 169 33.7 179
School administrative
status Public 30.6 101 324 107 37.0 122 0.186 349 115 327 108 324 107 0.728
Private 34.8 189 34.1 185 31.1 169 322 175 341 185 33.7 183
: Yes 32.6 91 333 93 341 95 0939 373 104 351 98 27.6 77 0.042
School feeding programs
No 33.7 203 333 201 33.0 199 31.5 190 325 196 36.0 217
Maternal obesity (BMI Yes 36.5 100 32.7 113 30.8 125 0.069 333 113 33.1 114 33.7 111 0.966
>30kg/m2) No 29.6 190 334 170 37.0 160 334 173 33.7 172 328 175
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Maternal education years >12 years 353 204 327 189 32.0 185 0.304 31.8 184 329 190 353 204 0.076
<l12years 30.0 84 357 100 343 96 382 107 336 94 282 79

* Tertile adherence

1 X2 Pearson tests, p value <0.05

1 Weight status, BMI-for-age z score: underweight < -1 SD, normal < -1 SD and <+1 SD, overweight >+1 SD and < +2SD, obesity >+2 SD
(24).

£ School feeding program: adolescents receive some food services of feeding program (yes or no).

¥ Tanner status: girls were evaluated according to their breast development and boys were evaluated according their genitalia development [24]



Table 3 (continuation): Adherence (%) according to sociodemographic, anthropometric, and maternal nutrition status of 882 Chilean

adolescents, GOCS Study 2014-2015 Chile.

Variables Western Sweet snack
T1 * T2* T3* Pt T1 T2 T3 P

Sex Male 29.3 127 357 155 35.0 152 0.040 339 147 31.8 138 343 149 0.627
Female 37.3 167 31.0 139 31.7 142 32.8 147 348 156 324 145

Tanner statusy 1-3 324 136 360 151 31.7 133 0324 333 140 329 138 338 142 0.900
4-5 339 149 31.2 137 349 153 339 149 33.7 148 324 142

Weight status Underweight 279 12 419 18 302 13 0675 349 15 279 12 372 16 0.408
Normal Weight 354 136 30.5 117 34.1 131 359 138 30.5 117 336 129
Overweight 31.6 87 342 94 342 94 331 91 342 94 327 90
Obese 328 59 36.1 65 31.1 56 278 50 394 71 328 59

Sleep Hours >9 hours 339 80 322 76 339 80 0.663 335 79 314 74 352 83 0.611
<9 hours 32.7 174 355 189 31.8 169 348 185 33.7 179 31.6 168

School administrative status Public 34.6 114 31.5 104 339 112 0.670 31.5 104 379 125 30.6 101 0.082
Private 32.8 178 344 187 32.8 178 344 187 30.6 166 35.0 190

School feeding programs Yes 369 103 355 99 276 77 0.046 276 77 323 90 40.1 112 0.007
No 31.7 191 323 195 36.0 217 36.0 217 33.8 204 302 182

Maternal obesity No 352 183 33.7 175 312 162 0.197 33.1 172 342 178 327 170 0.719
Yes 302 102 334 113 364 123 337 114 31.7 107 346 117
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Maternal education years >12years 33.0 191 353 204 31.7 183 0.265 35.1 203 325 188 324 187 0.561
<l2years 332 93 304 85 364 102 314 88 346 97 339 95

* Tertile adherence

1 X2 Pearson tests, p value <0.05

I Nutritional status, BMI-for-age z score: underweight < -1 SD, normal <-1 SD and < +1 SD, overweight >+1 SD and < +2SD, obesity > +2 SD
(24).

£ School feeding program: adolescents receive some food services of feeding program (yes or no).

¥ Tanner status: girls were evaluated according to their breast development and boys were evaluated according their genitalia development [24]



Table 4: Median nutrient intake according to tertile* of adherence to dietary patterns in GOCS adolescents (n:882)
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Saturated fat % IEs Added sugars % IEs Sodium mg/1000 kcal Energy (kcal)
Median IQR; P: Median IQR* P Median IQR+ P Median 1IQR* P
Breakfast/Once" tertile 1 9.8 1.8 0.001 abe 18.3 6.6 0.285 1468 286  0.00la 1754 504  0.017c
tertile 2 9.6 2.1 17.4 6.8 1535 261 1758 464
tertile 3 9.0 24 17.3 6.4 1515 254 1819 427
Meats & Vegetables tertile 1 9.7 2.2 0.001 be 17.5 6.5 0.949 1478 257 0.017a 1809 478  0.194.
tertile 2 9.6 2.2 17.9 6.3 1521 286 1763 442
tertile 3 9.1 2.1 17.4 7.3 1530 277 1781 464
Western tertile 1 9.5 2.0 0.077 be 17.5 6.8 0.404 1488 304 0.424v 1738 441 0.001 be
tertile 2 94 2.2 18.2 7.3 1514 272 1733 429
tertile 3 9.7 2.5 17.2 6.2 1526 247 1913 417
Sweet Snack tertile 1 9.6 2.1 0.215a 16.5 6.5 0.001bc 1528 263 0.001bc 1704 470  0.001 be
tertile 2 9.5 23 16.8 6.5 1553 288 1887 446
tertile 3 9.5 2.6 19.3 6.2 1460 258 1754 504

* Tertile 1 lower adherence, tertile 3 higher adherence

§ IE, energy intake day
TInterquartile range (IQR)

FKruskal-Wallis test and Dunn’s test post hoc, P value <0.05
a Significant difference between tertile 1 and 2 of the factor scores.
b Significant difference between tertile 1 and 3 of the factor scores.
¢ Significant difference between tertile 2 and 3 of the factor scores.
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Table 5: Crude odds ratio and adjusted odds ratio of overweight, according to tertileq of dietary pattern practiced by GOCS adolescents. Chile,

2014-2015
Crude model Adjusted Model 15 Adjusted Model 2|
ORy 95% CI* ORy 95% CI* OR; 95% CI*
Breakfast/Once
tertile 1+ | Ref; Ref Ref
tertile 2| 1.45 1.045 2.003= 1.28 0.903 1.815 1.25  0.839 1.875
tertile 3| 1.03 0.744 1.420 0.90 0.634 1.274 1.03  0.689 1.529
Meats & Vegetables
tertile 1 | Ref Ref Ref
tertile 2| 1.13 0.818 1.562 1.15 0.810 1.620 1.07  0.717 1.583
tertile 3| 1.55 1.119 2.146+ 1.68 1.180 2.390+ 1.83 1.219 2.754+
Western
tertile 1 | Ref Ref Ref
tertile 2| 1.19 0.864 1.651 1.14 0.802 1.608 1.07  0.720 1.603
tertile 3| 1.06 0.764 1.459 1.00 0.701 1.418 1.67 1.103 2.522+
Sweet Snack
tertile 1 | Ref Ref Ref
tertile 2| 1.39 1.003 1.920+ 1.53 1.077 2.160+ 1.51 1.013 2.235+
tertile 3| 1.12 0.807 1.541 1.19 0.839 1.680 1.86  1.235 2.792+

* 95% Confidence Intervals, value p <0.05.

+ OR: odds ratio, CI: confidence interval

i Ref: reference

§ Model 1: adjusted for sex, age, tanner, maternal obesity, maternal education (n:816)

| Model 2: adjusted for sex, age, tanner, maternal obesity, maternal education and misreporting (n:816)
§| Tertile 1 lower adherence, tertile 3 higher adherence
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S1. Description of the foods that composed each of the 29 food groups included in the factor analysis. GOCS Study, Chile 2014-2015.

Food groups Food composition

Milk Fluid whole milk (3% fat), whole milk powder, reduced fat milk (2% fat), skim milk, skim milk powder

Flavored milk Mixtures and milk drinks, strawberry, chocolate and other flavors, purchased ready-to-drink

Yogurts Yogurt, fermented milk

Cheeses Gouda cheese, ricotta cheese, cream cheese, cheddar cheese,

Meat Steak beef, ground beef, beef ribs, pork chop, pork ribs, pork loin, poultry, chicken, turkey, fish, viscera (all cooking
methods)

Cold cuts Ham, bologna, turkey breast, chicken breast, salami

Processed meats

Sausage, sausages, frankfurters, meatballs ready for consumption, nuggets,
hamburger ready for consumption (only meat).

Junk food

Pizzas, sandwiches of meat or hamburger ready to eat, french fries, wonton, egg roll, chilean hot dog, sopaipilias,
tacos, empanadas. Mainly, street food or fast food

Sweetened beverages

Juice or flavored drink, purchased ready-to-drink, juice or flavored drink, dry mix - unprepared

Soft drinks Soda pop or soft drink regular or diet
Coffee and tea Coffee, instant coffee, herbal tea, tea bag
Bread French bread, bun bread, white bread with salt

Ready to eat cereal

Breakfast cereals

Rice, potato and pasta

Rice, cooked potatoes, mashed potatoes, pasta and dishes pasta.

Vegetables Lettuce, cabbage, raw salad, others load vegetables. Pumpkin, carrot, cucumber, tomato, among others.

Fruits Pineapple, banana, orange, apple, pear, papaya, mango, watermelon, tangerine, grape, blueberry, strawberry,
blackberry, fruit salad, fruit juices

Eggs Fried eggs, scrambled eggs, omelet, boiled eggs, egg white, egg yolk

Homemade dishes

Typical chilean food or meals prepared at home, restaurants or schools; that require a longer preparation time and
made with natural foods. For instance: Beans, lentils, chickpeas, white beans, legumes-based preparations, vegetables
stews with or without meat, cazuela, charquican, chapsui, humitas, pastel de choclo among others.

Soup

Dry soup, bouillon, consommé.

Cracker and salt snack

Crackers, saltine or soda, salty chips - snack type, cheese balls, puffs or twists, potato chips

Chocolates and confectionary

Chocolate candy, chocolate candy bar, sweets based on milk, lollipop, candy, caramel, jams, dulce de leche
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Cookies

Cookies and bars, granola bars, sweet biscuit and cookie stuffed, cookie sandwich, cookies commercial packaged

Cake

Cakes, cheesecake, cake sponge, doughnut, muffins, pies fruit, cupcake, cake purchased ready-to-eat

Desserts and ice cream

Pudding, flan, mousse, gelatin dessert, chilean desserts, fruit canned with syrup, ice cream and frozen desserts,
Popsicle

Sugar

White sugar

Chocolate powder

Cocoa powder, chocolate powder

Butter and margarine

Salted butter, unsalted butter, salted margarine, unsalted margarine, light margarine

Salt, lemon, vinegar to salad

Soybean oil, sunflower oil, vegetal oil, olive oil, salt, vinegar, lemon juice to salad

Mayonnaise, ketchup

Mayonnaise or mayo type dressing, ketchup, mustard, soy sauce
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8.3 TERCEIRO MANUSCRITO

“PRUDENT PATTERN IS ASSOCIATED TO AGE AT MENARCHE IN

ADOLESCENTS WITH EXCESS WEIGHT FROM GROWTH AND

OBESITY CHILEAN COHORT STUDY”



121

Abstract

Background: Timing of pubertal development is an important health issue that can impact
the increasing in morbidity and mortality in adult life and future generations. The age at
menarche is a late marker of puberty. Several studies have associated nutrients or foods with
age at menarche, but there are few evidences on this relation with overall diet, such as
empirical dietary patterns.

Objective: To analyze the association between dietary patterns and age at menarche in a
prospective cohort of Chilean girls of low-middle income families.

Methods: A total of 602 Chilean girls have been followed from 2006 to the present in the
Growth and Obesity Cohort Study. Starting in 2013, diet was assessed via a 24-h recall. Our
analyses included 270 girls (mean 11.6 years, DS=0.49) with data on prospective diet,
anthropometric measures and age at menarche during clinical visits. Dietary patterns were
obtained through exploratory factor analysis. Cox regression models adjusted for potential
confounding variables were used to associate dietary patterns with age at menarche.
Results: The findings revealed three dietary patterns accounting for 19.5% of the variance
in the diet: “Breakfast/Once”, “Prudent” and “Western”. Girls with excess weight in the
highest vs lowest tertile of “Prudent” pattern had a later age at menarche (HR: 0.51; 95% CI:
0.31-0.85). No significant association was found in girls with normal weight.

“Breakfast/Once” and “Western” patterns were not associated with age at menarche.

Conclusion: Healthy dietary patterns during puberty in excess weight girls could modulate
the age at menarche. Then, following dietary guidelines could influence timing of puberty in

girls with excess weight during pubertal phase.
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Introduction

The timing of pubertal development is an important health problem that has
consequences on the increased morbidity and mortality in adult life (1, 2). Nutritional factors,
such as overweight and obesity, have been linked with timing of puberty. Particularly in girls
a rapid weight gain during childhood has been related to an early age at menarche and other
markers of puberty(3-7). For this reason, there is an increased interest on studying the relation
between dietary factors and timing of puberty.

As an example, girls who consumed more animal proteins and less vegetable proteins
during childhood had an earlier at menarche (8-10). Specific foods sources of animal proteins
have been investigated, but the evidence is still inconsistent. Studies in US and Iran girls
have observed that a higher frequency of cow's milk consumption increase the probability of
early menarche (11, 12). Another study with US girls did not corroborate this association
(13). A higher frequency of red meat intake during childhood in Colombian girls was
associated with an earlier age at menarche, whereas a higher intake of fish was associated
with later menarche (14).

Furthermore, the consumption of Sugar-sweetened Beverages (SSBs) at 9-14 years
old have also been associated with earlier menarche in US girls (15). Another prospective
study conducted in African American and Caucasian girls from the United States observed
that a higher consumption of caffeinated and artificially sweetened beverages at 9-10 years
was associated with an increased risk of early menarche (16).

However, diet is a complex factor, where foods are eaten in a structured way. During
meals or snacks foods interact among themselves facilitating or hindering the absorption of
nutrients (17, 18). Diet is modulated by individual preferences, beliefs or cultural traditions,

as well as geographic, environmental, social and economic factors (17). Therefore, studying
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the overall diet is essential to understand the relationship between nutrients, foods, and
puberty.

Few evidences associating puberty in adolescents with of overall diet, such as
empirical dietary patterns, have been reported. A cross sectional study conducted among 365
Korean girls aged 9—-12 years found that “Shellfish and Processed meat” pattern (composed
by bread, processed meats and shellfish) was positive associated with sexual maturation
assessed by tanner scale (19, 20). Another population-based study among 2033 Shanghai
girls found that “Unhealthy” patterns composed by dessert/snacks, soft drinks, and fried food
was associated with precocious puberty. Only one prospective study conducted in 263 girls
from Mexico City in a birth cohort evidenced that “Vegetables and Lean proteins” pattern
composed by vegetables, potato, legumes, chicken, organ meat (diet evaluated during early
childhood, 1-5 years) was associated with delayed breast development, but they did not found
association whit age at menarche (21).

The Growth and Obesity Cohort Study (GOCS) started the follow-up in 2006, but
dietary assessment was included in 2013. In previous GOCS analyses, we found that yogurt
intake > 125 mL was associated with later age at menarche (4.6 months) compared to no
consumption (22). However, we did not explore how other foods or how dietary patterns can
influence puberty markers. Therefore, the aim of this study was to identify and assess the
association between dietary patterns and age at menarche in a prospective cohort of Chilean

girls of low to middle-low income families.
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Materials and methods
Study population

The study population consists of participants in the Growth and Obesity Cohort
Study (GOCS) from Santiago, Chile. Briefly, GOCS is a population-based ambispective
cohort of 1195 children, whom were born in 2002-2003 in six counties from the Southeast
area of Santiago, Chile. Participants were singletons who were born at term (3742 weeks),
had a birth weight >2500 and <4500 g, and were free from conditions that could affect
growth. The GOCS children represented middle-low and low-income families from public
nursery schools, which provide free education and meals (i.e., breakfast and lunch). The
details of the study design, protocol and baseline were described elsewhere (23, 24). From
the total of 1195 children, 602 girls provided follow-up information during childhood and
puberty and were considered for the current study. Repeated anthropometric and sexual
maturation measurements were collected in the GOCS participants since 2006. Since 2013
dietary intake of participants was collected at a 6-month basis in clinic visits with a 24-hour
dietary recall (24HR). Sociodemographic and maternal characteristics were collected by
trained research assistants through a structured questionnaire.

For the present study, we included girls who had at least one 24HR and
anthropometric measurements (n=458). For the analyses that consider age at menarche, we
excluded 188 girls who reported their first menses before the start of dietary intake
measurements. Therefore, the final sample was composed by 270 girls (Supplemental file).

The study protocol was approved by the Ethics Committee of the Institute of Nutrition
and Food Technology, University of Chile. Informed consent was obtained from all parents

or guardians of adolescents before beginning data collection.
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Dietary intake

Dietary data was obtained by two non-consecutive 24HR (57% of sample provided a
second 24HR). The interviews were collected in different days of the week and weekends
and different seasons. We used the “Multiple Pass Method” (25), and a photographic atlas
from the National Survey of Food Consumption of Chile (26). Trained dietitians collected
the 24HR from the child, however the parent/caregiver that was responsible for preparing the
meals was present to complement the information provided by the adolescent.

Foods and meals provided by the School Feeding Program (SFP) were added in this
study in order to estimate the consumption among the beneficiaries of the program (27).
Usual measures (e.g., cups, units and spoons) reported in each 24HR were converted into
units of weight or volume, as per the standardization and quantification of the foods,
according to Chilean publications and other standard regional recipes (26, 28). The Nutrition
Data System for Research (NDSR) software (version of 2014, NCC, University of
Minnesota, Minneapolis) was used to determine the nutrient content of each food and
beverage consumed. This program uses the United States Department of Agriculture (USDA)
database as the main food composition table. For this reason, all foods and beverages reported
on the 24HR were matched in the NDS-R database through general description (i.e., name,
type and mode of preparation). Energy and macronutrient values available in Chilean food
composition tables (TCA) (29), local food industry composition tables and/or nutrition labels
were compared to values described in the software. A concordance rate between 80 and 120%
for each parameter analyzed was required to accept food harmonization. Some Chilean
preparations (e.g., charquican, cazuela, sopaipillas and Chilean hot dog) and other
industrialized foods were added as they were commonly consumed and were not in the

software database.
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A total of 1053 different food items were reported in each 24HR and 993 were
consumed by at least 5% of the sample. These food items were classified into 30 food
categories based on their nutritional value, correlation coefficient between groups,
communalities values, food preparation, and Chilean dietary behaviors. In addition, evidence
of potentially relevant groups for pubertal development (i.e., whole-milk, low-fat milk and
non-fat milk, yogurt, red meat, poultry and fish, processed meat and soft drinks) were taken

into account (Supplemental files).

Energy misreporting
Misreporting of energy intake was estimated by the following equation: EI (energy intake) —
EER (estimated energy requirements)/EER x 100 (30). This variable was used to adjust all

the regression models.

Outcome: age at menarche

Around 7 years old, girls had pubertal staging assessed by a single pediatric
endocrinologist (31). Age at menarche was self-reported. Mothers and girls were advised to
call researchers, and telephonic follow-up was performed every 6 months starting at breast
Tanner stage 4 (B4). A questionnaire was developed to differentiate vaginal infections or
other genitourinary conditions from first menses (32).

Age at menarche was considered as the time in months from birth to the age of
menarche, and the outcome was defined as attaining menarche. Girls who did not reach

menarche by the end of follow-up were re-evaluated at 30 March 2018 (n = 5).
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Covariates

Weight and height were measured every 6—12 months during follow-up visits with
the use of standardized techniques by trained dietitians as described elsewhere (33). For the
purpose of these analyses, the measurements assessed closer to the age at menarche were
considered. Body mass index (BMI) was calculated using the standardized formula of weight
(kg) divided by height squared (m2) and BMI z-scores were calculated based on age and sex
of the participants according to World Health Organization Growth Reference (WHO) (34).
Excess weight was defined as a combination of both overweight (1> z score BMI <2) and
obesity (> 2 z score).

Participants’ mothers self-reported information on education level (dichotomized as
>12 or <12 years) and age at menarche. A trained dietitian also measured the mother’s current
height and weight to calculate BMI according to WHO cutoffs for adults (35). Time spent
on TV during the days of the week and weekend (> 2 or < 2hours/day) for the adolescents,
hours of sleep (> 9 or < 9hours/day) (36) and attendance on the School Feeding Program (yes

or no) were provided at clinic visits by participants using a semi-structured questionnaire.

Statistical analysis

We have already reported dietary patterns of the participants elsewhere (37), but due
to important sex differences in dietary patterns we considered important identify dietary
patterns in girls, separately(38).

Statistical modeling techniques incorporated into the Multiple Source Method online
platform were used to estimate usual intake in grams for each group food (39). Exploratory
factor analysis (EFA) was used to identify the dietary patterns from the 30 food groups (all

girls were included, n = 458). Initially, factors with Eigenvalues greater than or equal to 1.0
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were retained and the screen plot was visually inspected, suggesting the retention of four
factors. Varimax orthogonal rotation was applied to improve the interpretability of the factor
loading matrix and to ensure the independence of the factors derived. Factor loadings greater
than or equal to |0.30| were considered to contribute to the pattern (40). The retained patterns
were named according to their interpretability, the characteristics of food in each dietary
pattern, and food culture. Communalities were observed; which reflect the level of linkage
between the variable (food group) and the extracted factor. For each participant a factor score
of each dietary pattern was calculated using regression scoring method (41). The dietary
pattern scores were then stratified in tertiles and used as independent variables (exposure).

To compare adherence (%) to the dietary patterns according to sociodemographic,
anthropometric, and maternal nutrition status, chi-square test for categorical variables and
one-way ANOVA for continuous variables were used.

Survival curves, Kaplan Meier estimator and Test of Log-Rank were determined for
each covariable. To examine the proportionality assumption of weight status,
sociodemographic and maternal characteristic (variables that the evidence has associated
with timing of puberty) time-to event analyses were performed. Multivariate Cox
proportional hazards models were used for assess the relationship between adherence to a
dietary pattern (in tertiles) and age at menarche, estimating failure curves (e.g., expected
proportion of girls who had their menarche over time). Schoenfeld residuals were used to
evaluate the proportional hazards assumption. Hazard ratio (HRs) and 95% confidence
intervals (Cls) were computed and the second and third tertile with first tertile (reference) of
each dietary pattern were compared. Covariables such as mother’s menarche age (years) and
BMI (kg/m2), maternal education (< 12 and >12 years) including misreporting of energy

intake (percentage) were used as adjust in the analysis. Models were stratified according to
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weight status in order to meet the assumption of proportional hazards (42). All statistical
analyses were performed using STATA software version 15 with 95% confidence interval

and significance level established for all tests at p<0.05.

Results

The estimated mean age at menarche was 12.6 (SD=0.83 years). Almost half of the
participants (46.3%) presented excess weight. In relation to maternal socio-demographic
characteristics, weight status and age at menarche, one out of three mothers reported less than
12 years of education, nearly a third were obese and at least one out five self-reported an age
at menarche < 11 years old (Table 1).

Exploratory factor analysis allowed the identification of three dietary patterns: (i)
“Breakfast or Once” (“Once” is a typical Chilean meal served between 5-9pm in comparison
to tea time) consisting of tea, sugar, bread, margarine/butter and cold cuts (positive loadings)
and flavored milk (negative loading); (ii) “Prudent” consisting of white meats (poultry and
fish), fruits, vegetables, oil, lemon, salt, and vinegar for salad dressings (positive loadings)
and processed meats (negative loadings); (ii1) “Western” consisting of soft drinks, junk-food,
cookies and cakes, and soups (positive loadings) and yogurt, and ready to-eat cereal (negative
loadings). These patterns explained a variance on total intake of 7%, 6.4% and 6%
respectively (Table 2).

Figure 1 shows the probability of having menarche according to variables associated
with puberty, according to the evidences. We found that girls with excess weight have their
menarche before that those with normal weight (p=0.0001). On the other hand, girls with
mothers that had their menarche later than 15 years old, had their menarche later than their

counterparts (p=0.0183).



130

After adjusting for maternal education, maternal obesity, mother's age at menarche
and energy intake misreporting significant associations were found as follows: girls with
excess weight in the highest tertile of scores for a “Prudent” dietary pattern had 51% less
probability of reaching menarche (HR: 0.51; 95% CI: 0.31-0.85) than those with lower
adherence (i.e., first tertile). There was no association between ‘“Breakfast/Once” or

“Western” dietary pattern and menarche age (Table 4).

Discussion

In this prospective study of Chilean adolescents, 3 major dietary patterns were
identified for girls before their age at menarche: “Breakfast/Once”, “Prudent” and “Western”.
Part of our findings were in the expected direction with evidence from other studies. To
support this, girls with higher adherence to the “Prudent” dietary pattern had a significantly
later age at menarche, compared to the ones with lower adherence. “Breakfast/Once” and
“Western” dietary patterns were not associated with age at menarche.

In this subsample of GOCS girls mean age at menarche was 12.6 years (DS=0.83).
Pereira et al. (2019) in a recent study with the total sample reported a median age of 11.9
years (IQR= 11.2-12.6) (32). This difference could be justified because dietary data were
obtained after 2013, when many girls had already reported their first menarche. GOCS girls
have a high obesity prevalence, and we found that girls with excess weight had an earlier
menarche compared with normal weight girls. Earlier age of menarche and childhood obesity
have been supported by prospective evidences. Potential mechanisms of obesity may

promote gonadal axis initiation in essence related to insulin resistance and hyperinsulinemia,
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hyperandrogenism and leptin (6, 7, 43, 44). There is no clear evidence on association between
pre-pubertal body composition and onset-of-puberty markers (i.e., pubarche or thelarche age)
or to puberty duration that influence on late markers of age of menarche (44).

“Breakfast/Once” was the only dietary pattern with HR of risk but no statistical
significance was detected for the subsample. However, in the total sample (dietary data
prospective and retrospective) data were statistical significant (data not shown). This dietary
pattern had high loading factors for bread, cold cut, sugar, margarine, tea and coffee. Some
of these groups might be associated with earlier menarche due to the presence of caffeine on
coffees and teas (especially black teas). Studies suggested that caffeine might alter specific
brain regions, which include the hypothalamic-pituitary-adrenocortical axis that is important
to regulate pubertal timing (45, 46). A prospective study with African-American and
Caucasian girls found that consumption of caffeinated soft-drinks were positively associated
with risk on early menarche (RR for 1 serving/d increment: 1.43; 95% CI: 1.08, 1.88).
Coffees and teas were not investigated because the consumption was low in this population
(16). Besides, Chileans families have the habit to consume hot tea with added table sugar and
bread (26). These items present a high-glycemic index (47) that may be linked to hormone
regulations and other biological mechanisms associated to earlier menarche (3). For this
reason, these results should be interpreted with cautions, because it could be due to lack of
statistical power.

The “Western” dietary pattern was characterized by high factors loading on energy-
dense, added sugars, solid fats and sodium food sources. Cross-sectional evidences from
Korea (19) and Shanghai (48) have shown positive association with “Unhealthy” or
“Shellfish and Processed meat patterns”, respectively, and puberty. One of the main

differences with our findings is that these studies evaluated an onset puberty marker
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(development breast). Besides, the cross-sectional design of the studies does not allow to
infer causality. Due to the age of menarche being associated with the intake of SSBs we
expected to find associations with the “Western” pattern (15). Studies have shown that
Chilean individuals have a high intake of SSB (49) and industrialized foods (such as cookies
and cakes) (26, 50), which present high glycemic index (47).This could be linked to the onset
of puberty pathway glycemic index- hyperinsulinemia-SHBG and IGF-1 (15). Moreover, in
Chile, street foods are prepared with processed meats. A study including Colombia girls (14)
showed associations between red meats and earlier age at menarche, proposing a pathway
mechanism on iron and zinc (51). Since the “Western” pattern was not associated with age
at menarche, this discrepancy may be explained because dietary patterns evaluate the overall
diet, not specific or single foods. Diet is multidimensional, and the various aspects of diet
captured by the different components may have different and important effects on health
outcomes (17, 52). Besides, the timing of dietary assessment was different on the studies.
Some authors suggest that critical exposures that predict puberty, such as diet, may occur
earlier in childhood (10). Considering that, our dietary data were assessed close to the age at
menarche.

The findings that a “Prudent” pattern (characterized by low-energy, lean proteins.
vitamins, minerals and fiber food sources) was associated with a later age at menarche only
in excess weight adolescents is consistent with the results found by Jansen et al (21). This
study targeted Mexican adolescents. “Vegetables and Lean Proteins™ pattern was related to
late breast development, but not with age of menarche. Studies that support the findings of
this current study indicate that an increase intake on plant-based proteins during mild-
childhood has been related to later menarche age (8, 9). Other researches have seen that a

particular vegetable component, which includes dietary fiber and isoflavones, was associated
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with later menarche age (53, 54). Differences between studies were found. The Mexican
study evaluated the timing of the dietary assessment in the course of childhood from 1 to 5
years. It was associated with breast development, a marker of onset of puberty. The present
study assessed dietary intake during pre-menarche phase and associated it with a late marker
of puberty. As previously mentioned, a critical moment of exposure was assessed and this
could have influenced the outcome of puberty (10, 44). Statistical significance was found
only in overweight girls and this controversy may be explained because higher weight status
is associated with early age at menarche (44). Thus, a “Prudent” pattern may be a protective
factor for childhood obesity and earlier menarche (55). Girls were 10-13 years old at the
beginning of dietary assessment. There is a probability for their puberty begins with breast
development. Reverse causality may occur only if early maturing and overweight girls adhere

more to a “Prudent” pattern as a result of their physical changes (56).

This study has several strengths. First, the longitudinal design can estimate the time
order of the casual relationship between peripubertal diet and age of menarche. Few studies
had aimed to assess EFA considering food groups and the epidemiological evidence
associated to age at menarche using nutritional epidemiological validated procedures. This
counterbalance the weaknesses on studies that focus on nutrients and foods. Also, it
considered to estimate EFA in a sample of girls, only, because dietary factors can change
according to sex (i.e., girls are more concerned about body image) (17, 56). Although the
24HR can provide recall bias, the interviews were reported together with parents/caregivers
and a complete list of foods from the School Nutrition Program was provided. Also, the
“Multiple-Pass Method” (MPM) was applied to certify that all foods were listed properly by

the adolescents and there was no missing information. In addition, usual intake adjusted for
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intra-individual variance according to the MPM was estimated to increase the reliability of
the results. Nevertheless, limitations should be noted. The results cannot be generalized to
girls from high socio-economic level and the sample size was based on date availability rather
than power. In order to obtain a prospective data on age of menarche, girls who had their
menarche before the dietary assessment were excluded. Those girls were slightly younger at
the 4 Tanner stage (mean=10.9 years old) and menarche (mean=11.2 years old) compared
to the ones included. This difference could have potentially introduced selection bias, but not
affected the internal validity of the results. Besides, the findings with total sample were

relatively the same (data not shown).

Conclusions

The GOCS study found that excess weight girls that adhere most to a “Prudent”
dietary pattern had a significantly later age at menarche than those with less adherence. From
a public health perspective these findings are in line for meeting the current dietary
guidelines. Girls with excess weight during pubertal phase that follow dietary guidelines
could have influence in timing of puberty. Further investigations are needed to understand

the relationship between nutrients, foods and how these interact at timing of puberty.
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Table 1. Anthropometric, sociodemographic, and maternal characteristics of GOCS girls.

Girls n Mean or % SD
Age at Tanner stage 4 visit, years 270 12.21 0.87
Age at menarche, years 270 12.55 0.83
Age at R24h visit, years 270 11.63 0.49
Weight before menarche, kg 270 49.11 11.60
Height before menarche, cm 270 152.20 6.40
BMI-for-age z score before menarche 270 0.76 1.20
Weight status (BMI-for-age z score) 1
Under weight 17 6.30
Normal 128 47.41
Overweight 82 30.37
Obesity 43 15.93
School Feeding Program (SFP)
Yes 98 36.3
No 172 63.7
Television watching (hours/day)
<2 hours 147 54.44
=2 hours 71 26.3
missing 52 19.26
Sleep (hours)
<9 hours 165 61.11
=9 hours 72 26.67
missing 33 12.22
Mothers
Maternal education (years)
>12 years 168 62.22
<12 years 99 36.66
missing 3 0.01
Maternal obesity t
No 169 62.59
Yes 94 34.81
missing 7 2.59
Age at menarche (years)
<11 49 18.15
12-14 150 55.56
>15 34 12.59
missing 37 13.70

I Weight status, BMI-for-age z score: underweight < -1 SD, normal < -1 SD and <+1 SD,

overweight >+1 SD and < +2SD, obesity > +2 SD (24).

T Maternal obesity=BMI>30 kg/m>



Table 2: Factor loadings*, explained variance and eigenvalues of the four major dietary

patterns practiced by GOCS girls

Food groups Breakfast/Once Prudent Western
Low fat milk -0.14 0.07 0.09
Whole fat milk -0.04 0.12 0.07
Yogurt -0.10 -0.03 -0.64
Cheeses 0.26 -0.19 -0.14
Flavored milk -0.31 -0.22 -0.14
Red meat 0.07 0.18 -0.08
White meat -0.09 0.34 0.13
Processed meats 0.08 -0.33 0.06
Cold cuts 0.43 -0.14 -0.21
Junk Food -0.23 -0.13 0.34
Flavored juices -0.21 0.09 0.04
Soft drink -0.01 -0.16 0.37
Tea and coffee 0.64 0.07 0.26
Breads 0.72 -0.04 -0.14
Ready-to-eat cereal -0.10 -0.08 -0.61
Rice, pastas, potatoes 0.16 -0.05 -0.10
Vegetables 0.06 0.73 0.04
Fresh fruits 0.02 0.41 -0.17
Eggs -0.02 0.18 -0.16
Homemade dishes 0.00 0.20 -0.09
Crackers and salt snacks -0.12 -0.20 0.18
Confectionery and chocolates -0.04 -0.06 0.16
Cookies and cakes -0.21 -0.07 0.40
Desserts and ice creams 0.11 0.18 0.02
Sugar 0.56 0.20 0.34
Chocolate powder -0.26 0.15 0.03
Margarine and butter 0.52 -0.10 0.00
Oil, lemon, salt, vinegar (for salad) -0.03 0.65 0.06
Mayonnaise and ketchup 0.10 0.07 0.04
Soups -0.05 0.16 0.33
% of explained variance 0.07 0.06 0.06
% of accumulated explained variance 0.07 0.14 0.19
Eigenvalues 2.22 1.89 1.70

Factor loadings |0.30| are shown in bold for readability purposes. Bartlett sphericity test

(BSS)=p <0.0001. KMO 0.54
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Table 3: Adherence (%) according to sociodemographic, anthropometric, and maternal nutritional status of 270 GOCS girls

Variables Breakfast/Once Prudent Western
n T T2 T3 T1 T2 T3 T1 T2 T3

Excess weight status
No 145 32.41 35.17 3241 33.79 36.55 29.66 3448 29.66 35.86
Yes 125 39.20 28.80 32.00 31.2  36.00 32.8 344 384 272
p-valuet 0.42 0.84 0.21
School feeding programs
Yes 98 32.65 35.71 31.63 29.59 4592 2449 33.67 398 2653
No 172 37.21 30.23 32.56 3430 30.81 34.88 34.88 30.23 34.88
p-value 0.62 0.04 0.21
Television watching (hours/day)
<2hours 147 36.73 36.73 26.53 35.37 34.69 2993 36.73 37.41 25.85
>2 hours 71 38.03 28.17 33.80 21.13  45.07 338 32.39 2535 4225
p-value 52 0.38 0.09 0.04
Sleep (hours)
>9 hours 72 31.94 3472 33.33 30.56 41.67 27.78 38.89 38.89 22.22
<%hours 165 39.39 32.73 27.88 33.33 3515 31.52 3394 3212 3394
p-value 0.52 0.63 0.19
Maternal education (years)
>12 years 168 37.50 30.95 31.55 33.33 3631 30.36 37.5 32774 29.76
<l2years 99 31.31 3535 33.33 31.31 36.36 32.32 303 3535 34.34
0.57 0.93 0.48
Maternal obesity
No 169 37.28 28.99 33.73 31.95 3491 33.14 30.77 33.73 355
Yes 94 32.98 3830 28.72 31.91 3936 28.72 4149 3298 25.53
p-value 0.30 0.71 0.14



Mother's age at menarche

(years)
<11 years 49 32.65 42.86 24.49 28.57 40.82 30.61 30.61 34.69 34.69
12-14 years 150 38.00 29.33 32.67 3533 3467 30 36 35.33  28.67
>15years 34 44.12 20.59 35.29 32.35 3529 3235 3824 2059 41.18
p-value 37 0.26 0.92 0.43

q| Tertile 1 lower adherence, Tertile 3 higher adherence percentage
1 X2 Pearson tests, p-value <0.05
I Weight status, BMI-for-age z score: normal <+1 SD, overweight >+1 SD (24).

£ School feeding program: adolescents receive some food services of feeding program (yes or no).
1 Maternal obesity=BMI>30 kg/m2
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Figure 1: Kaplan—Meier Survival plots for age at menarche according to weight status and

maternal characteristic in 270 GOCS girls
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Table 4: HRs and 95% Cls for associations with age at menarche according to tertileq of
dietary pattern practiced by GOCS girls. Chile.

Crude Model Adjusted Model 15 Adjusted Model 2
Median
age at 95% Conf. 95% Conf. 95% Conf.
menarche HR Interval HR Interval HR Interval
Breakfast/Once
First tertile 12.59 Ref} Ref Ref
Second tertile 12.54 1.06 0.79 142 1.24  0.79 1.96 1.52 094 246
Third tertile 12.50 094 070 1.27 072 045 1.16 1.31 082 2.10
Prudent
First tertile 12.34 Ref Ref Ref
Second tertile 12.50 085 063 1.14 066 041 1.05 0.61 037 1.01
Third tertile 12.73 075 056 1.03 092 0.57 148 051 031 0.85
Western
First tertile 12.46 Ref Ref Ref
Second tertile 12.54 1.02 0.76 1.36 1.14 0.71 1.82 073 046 1.16
Third tertile 12.54 082 061 1.11 083 0.52 1.32 1.04 063 1.71

* 95% Confidence Intervals, p-value <0.05.

T HR: Hazard ratio, CI: confidence interval

I Ref: reference

q| Tertile 1 lower adherence, tertile 3 higher adherence

§ Model 1: Normal status (underweight and normal status) adjusted for: maternal
menarche, maternal education, maternal obesity, misreporting (n:119)

| Model 2: Excess weight status (overweight and obesity status) adjusted for: maternal
menarche, maternal education, maternal obesity, misreporting (n:112)
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S1. Description of the foods that composed each of the 30 food groups included in the factor analysis. GOCS Study, Chile 2014-2015.

Food groups

Food composition

Low fat milk

skim milk, skim milk powder, reduced fat milk (2% fat),

Whole fat milk Fluid whole milk (3% fat), whole milk powder.

Flavored milk Mixtures and milk drinks, strawberry, chocolate and other flavors, purchased ready-to-drink
Yogurts Yogurt, fermented milk

Cheeses Gouda cheese, ricotta cheese, cream cheese, cheddar cheese,

White meat poultry, chicken, turkey, fish, viscera (all cooking methods)

Red meat Steak beef, ground beef, beef ribs, pork chop, pork ribs, pork loin,

Cold cuts Ham, bologna, turkey breast, chicken breast, salami

Processed meats

Sausage, sausages, frankfurters, meatballs ready for consumption, nuggets,
hamburger ready for consumption (only meat).

Junk food

Pizzas, sandwiches of meat or hamburger ready to eat, french fries, wonton, egg roll, chilean hot dog,
sopaipillas, tacos, empanadas. Mainly, street food or fast food

Sweetened beverages

Juice or flavored drink, purchased ready-to-drink, juice or flavored drink, dry mix - unprepared

Soft drinks Soda pop or soft drink regular or diet
Coffee and tea Coffee, instant coffee, herbal tea, tea bag
Bread French bread, bun bread, white bread with salt

Ready to eat cereal

Breakfast cereals

Rice, potato and pasta

Rice, cooked potatoes, mashed potatoes, pasta and dishes pasta.

Vegetables Lettuce, cabbage, raw salad, others load vegetables. Pumpkin, carrot, cucumber, tomato, among others.

Fruits Pineapple, banana, orange, apple, pear, papaya, mango, watermelon, tangerine, grape, blueberry, strawberry,
blackberry, fruit salad, fruit juices

Eggs Fried eggs, scrambled eggs, omelet, boiled eggs, egg white, egg yolk

Homemade dishes

Typical chilean food or meals prepared at home, restaurants or schools; that require a longer preparation time
and made with natural foods. For instance: Beans, lentils, chickpeas, white beans, legumes-based
preparations, vegetables stews with or without meat, cazuela, charquican, chapsui, humitas, pastel de choclo
among others.
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Soup

Dry soup, bouillon, consommé.

Cracker and salt snack

Crackers, saltine or soda, salty chips - snack type, cheese balls, puffs or twists, potato chips

Chocolates and
confectionary

Chocolate candy, chocolate candy bar, sweets based on milk, lollipop, candy, caramel, jams, dulce de leche

Cookies and Cake

Cookies and bars, granola bars, sweet biscuit and cookie stuffed, cookie sandwich, cookies commercial
packaged, Cakes, cheesecake, cake sponge, doughnut, muffins, pies fruit, cupcake, cake purchased ready-to-
cat

Desserts and ice cream

Pudding, flan, mousse, gelatin dessert, chilean desserts, fruit canned with syrup, ice cream and frozen
desserts, Popsicle

Sugar

White sugar

Chocolate powder

Cocoa powder, chocolate powder

Butter and margarine

Salted butter, unsalted butter, salted margarine, unsalted margarine, light margarine

Oil, lemon, salt, vinegar (for
salad)

Soybean oil, sunflower oil, vegetal oil, olive oil, salt, vinegar, lemon juice to salad

Mayonnaise, ketchup

Mayonnaise or mayo type dressing, ketchup, mustard, soy sauce
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9 CONSIDERACOES FINAIS

Este trabalho contribui principalmente para o avango do conhecimento acerca da relagdo
entre padroes de dieta, excesso de peso e sua possivel relagdo com idade da menarca. Além
disso, padroes de dieta em adolescentes chilenos sdo pela primeira vez reportados.

Observou-se alta prevaléncia do relato implausivel entre adolescentes chilenos,
principalmente do subrelato. Entre os fatores associados ao subrelato a obesidade foi o principal
preditor, mas diferente ao esperado, o subrelato foi maior entre meninos. Além disso o relato
implausivel foi seletivo para alguns grupos de alimentos, como vegetais, junk food, chocolates,
e gerou associacdes espurias entre dieta e IMC. Dessa forma, considerar o relato implausivel
de energia em adolescentes chilenos, principalmente o subrelato; ¢ essencial no momento de
investigar associagdes entre dieta e desfechos em saude na epidemiologia nutricional.

Os padroes identificados nos adolescentes participantes de GOCS refletem a atual cultura
alimentar chilena, principalmente de familias de nivel socioecondmico médio a médio-baixo;
observando-se ingestdo de alimentos com alto teor de energia, gorduras saturadas, sodio ¢
acucares de adigdo em todos os padrdes identificados. Esses achados ratificam as atuais
politicas publicas de prevencdo e controle da obesidade, como a rotulagem frontal ¢ a
publicidade dos alimentos industrializados, dirigidas principalmente para criancas e
adolescentes. Entretanto, os resultados também indicam alguns vazios dessas politicas, como o
alto consumo dos alimentos comercializados principalmente nas ruas ou fora das escolas (grupo
Jjunk food composto principalmente por salgados, pizzas, hot dog, sopaipillas, entre outros) que
nao sdo alvos de intervengodes. Por outro lado, o grupo pao, principal contribuinte a ingestao de
energia, ¢ culturalmente aceitavel e faz parte do padrdo alimentar dos adolescentes, mas seu

consumo em grandes quantidades tem relacdo pode estar associado o excesso de peso. Portanto,
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¢ imprescindivel considerar estes achados nas atuais politicas de saude e incluir a educacao
alimentar nas escolas e familias principalmente de nivel socioeconémico baixo a médio-baixo.

Documentou-se pela primeira vez uma associag@o inversa entre padroes de dieta e idade
de menarca. Especificamente, meninas com excesso de peso que aderem mais ao padrio
“Prudent” tinham menor risco de apresentar uma idade de menarca precoce, comparadas com
aquelas que aderem menos. Esses achados sdo relevantes, primeiro pelo desenho longitudinal,
que permite inferir certo grau de causalidade, porque a coleta de dados dietéticos foi em media
um ano antes da menarca; e segundo porque a evidéncia epidemiologica dos grupos de
alimentos que compdem este padrio (frango, peixe, vegetais, frutas) € relativamente consistente
com nossos resultados. Espere-se que os resultados deste estudo fomentem a realizacdo de
pesquisas futuras entre dieta, usando indicadores globais de alimentagdo como padrdes de dieta,
em outras etapas da vida (alimentacdo durante a gestagdo, primeira infincia ou pré-puberal) e

outros marcadores de inicio e durag¢do da puberdade.
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ANEXOS

ANEXO 1- Termo de Consentimento Livre e Esclarecido GOCS 11T
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,;.'.u:':-l UNIVERSIDAD DE CHILE LNTIS ENOAD T8 L

A T INSTITUTO DE NUTRXOON S

MARE T €8 M ¥ TRONOLOGIA DE LOS ALIMEXTOS e S,

ey ‘ ¥ OOCTNO
CONSENTIMIENTO INFORMADO

Titulo del Proyecto: Relaciones ente Cecmento tempranc adposidad
MIIIOON 0563 COMO determunandes del MO y progresin do pudertad y estaco
metaboico en mfios Chilencs

Investigador Principal Ura Camia Corvalsn
Fuente de Financiamignto FONDECYT

Los nifios Que SOn cdesos vy Que mcan B pudertad (Que mMaduran sexuaimente)
mas lemprand pusden loner Mmis NP0 Je presenty Cuando adultos
onformedaces Croncas como chescad. Gabetes. prodiemas de colestercl. ec

Se ha propuesto que B velocdad de Crecimients en oS prmercs afos de wea
pocria relaconarse con B posbidad O¢ que un nio se wvuelhva ocbeso E)
creCemento en 108 DAMEOS MA0S 06 WA tambein S M 230090 Con B
posbidad do un Peco mis tlomprand de B pubertad

£ obyetvo de e3te estudic &3 evaludr en Nifics chilencs 3 MPOtancia Que Sene ¢
Crecrmionto temprand en a edad de micio de B pobertad y en B apancion de
problemas de salud durante B adolescencia (€] diabetes y aumento del
colestecol)

£Quitnes pueden participar en este estudio? Puaden Darcpar 1000s oS NACS
y nifias que perenezcan al estudio “Crecmments y Obesdad infanti” (ECO) No

N
=N



pueden partopar del estudio 08 o Que tengan alguna enformedad que pueda
alorar su crecemento o desarrolio

(Tengo necesariaments que participar en este estudio? Si acepto participar
¢puedo cambiar de opinidn o retirarme? La pariopacion on esie estudo es
totaimente voluntana Si usted estd de acuerdo y permite que su WO (a) participe.
puede retrario del estudo en cusiquier momento. Si Ud. decde que no paticpe.
€510 N0 tendrd NINGUNA CONSECUONCI NOGAtVA Para usted M para su ho (a) St
Ud decde que se rotre del estudic dospuds de que se o hayan 1omado algunas
medicones 2 su hio (a). Ud podra sobctar que esta mformaciin sea desechada y
no Wilkizada en 103 andinn postencres

(Por qué deblera considerar la participacién de mi hijo © hija en este
estudio? Este estudio Nos ayudard & Conocer meyor Cudies son s factores que
favorecen que ol o madure més tempranamente. © Que predonte ocbesdad ©
una enfermedad cronca Este conocmento permitiria hacer meycres programas
de salud para prevenw estas enfermedades

Si decido que mi hijola] participe on el estudio, ; Qué estudios le van a hacer
¥ para qué servirdn 0sos estudios? Si Ud esth de acuerdo con que su hyola)
PALCIDe on oste estudio. 50 o vistard en Su Casa ¥ 30 i Invitard & veni ol INTA
alternadamonte cada § meses durante 4 af0s Lo Que e hard es 10 siguente
1 En su hoger
1 1Una nutncionsta entronada medied ol cuerpo de su hyo (2) (08 decr. peso,
talla. cecunfgrencins. ofc ) y of espesor de s piel de dfecontes partes del
cuerpo como of brazo, sbdomen efc Estas medicones duraran alrededor
de 15 minutos y 0O Causaran dolor 0 dafo 8 su hola).
12 Una persona entrenada y del mmemo sexo que su Mo (8) evaluard o
desarrolio de caracteres sexusies de su ho(a) (Dot Mmamano y tamafo
testicular) @ través de un examen fisco Esta evaluacdn dura 5 minutos y
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7O Causa NINgUN daN0. BUNJUE DUSde CIUSEE LN DOCO 30 VEIJUENZA A U
o (a)
2 Cuando scude Ud (u otre persona e su conflanza) con su hoja) o INTA (E1
Litano 5524 Comune de Mecu)
2.1 Las mumas mediCones gue on sy hogar
22 Una enfermers ertrenads hard une ecografis de 8 mano 2guerds de su
Mo (8) para saber w 08 huesos estén madurando normaimente  Este estudo
dura 10 mentos y N0 Sene NINGUN Neesgo

3 Cuendo en las rlas apareics of DolOn mameno y cuando b mama scance
famafo aduto y en s mfios coancd los lesbicwios aicancen 4 y 10 cc
adconaimonte. se hard I0 siguents UNa enfermerns entrenada tomard una
oyl ge Mnae (20 mi equivalente 8 Une y meda cuchara sopera) del
razo de su o (a) En ests sangre se medein alguncs ndicadones
10lACONA00S CON MESgO Metabolco Waies COMO ghcema Nsusna. colesterol y
inghctndos y homonas o8 mMaduracon Diclogca como estrOgencs y
tesiosterona Pars estas medCones o8 NeCESano que su Mola) esté en ayuno
1otal (wn 1omar e comer nada) por @ 10 mencs § horas.

Para ponermos de acuerdo en ¢ dia Que & reizardn eslas MeSCIONes. NOSOITS
nos comunicaremos elefdrcamente con UD En s vatas 2 s casa B
ovaluactn de su MOla) se reskzard en una habiacdn con privacidad  Cuando
deba asstr al INTA pondremos 2 su dEpOsICon un ransporte que traerd & su
hoia) y al acompatiante o INTA. En of INTA, las mediciones se realzardn en una
habitacidn del polciinico tambeén en forma prvada Una vez fnalzadas s
mediciones. s lo proporcionard Una colactn 8 ambos y se ios levard de vuelta
Silo desea usted st NVIRGE 3 35S 3 eslas evaluacones

(Qué moleatias © dados podria experimentar mi hijo, © hija, y que haran los
investigadores si sufre un dado en este estudio?
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o L evaluacones del desarmrolio sevudl en su MO (A) N0 @ Caumardn nngun
SN0 MQue 0 Pusde DrOBUCE UM DOCO G VErgUANZA

e L lomas de musstra de sangre del Drazo de su MNO(a) en ocasones
PUSGen COUREY LN MOreIoN e 13 70N Je PuUNCOn

(0wt hardn los investigadores con la informacion obtenida? Tods »
OICITBCION ue CORNGamOos duarts e3le estLA sl sinctamente confidencal
328 wormacon s0I0 serd VIAZAS POr 108 Pvesbpadores del Droyecto y N estard
Gmpontie pars oros fnes Su PHOXa) T BentACEds DOr LN AETEND y MO POr S
nomtee En ol canso que @ Nomacon cbienda se UEce en Mmedkos Centifcos
NOR MMOQUIIOMON QUe 108 GMI08 M0 maniendrdn andnEmos ¥ N0 tendrin
MPRCHCEN an OO PIOYECIo © PO DENIONSS Nenas & presents estudo Las
TueTas 3¢ SNQre TN Quardadas en U refrperador Wado o o INTA bao
@ resporsatridad del vestQacor precpal del proyecto (Camde Corvaldn) Ura
vei recohectadas 10085 % MueIan estas serdn rasiadadas o aboratoro ded Dr
Cormdn Wgue: (DS U de Chie) y oo Departamentc de Nutricdn de @
Unsversatad Catdica pars su posterior andiss S Ud 0 stomza o resio de
umalra On saNgre se Quardard Para polenciaies andbas Atsos LOs resuados
00 Mectrin en MOdO SIgUNO 8 PASCDECEN de Su MOlA) en b escueils O
Mencon médca que s o(s) recbs

LEn qué Nrminos este estudic podria beneficiar & otras personsa? La
lormaciin que se ciengs en esle estu0 permitrd ertfca aigunos factones
Que favorecen o protegen hente al desarolo de 18 cbewdad y otras enfermedades
CIOMICES DOrTVBEnd0 ACOONES DIEventivas Dersonalzacas

LRecibiré aigun beneficio por permitir que mi hijo, © hija, participe on este
estudio? Ud mcbed un niorme escriio que descrba os resultados de los
exdmenes que e e realcen 3 S MO (3) Las personas del estudo » mlormarin
. -
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2 bene su Madrecon sexudl lerada en CA3S SvaRAOON
3 tene niveles altos de azicar © grasa en I8 sangre. MAumo § meses despude
Que 30 1ome 8 Muestra de Langre

Su hola) serd denvads o consulione commspondents & se delects algun
probema de sand

(Recibiré algin pago por permitir que mi Mo, © hija, participe en este
estudio? Ud rected on B prmers vala ancales o Inta § 5000 por
PABCPITON de Su Mo () on este estudo

(Se cobrars a mi 0 3 FONASA o a mi isapre of costo de las determinaciones
de laboratorio 0 of rasiado relative & este estudio? N usted v FONASA o s
Bapre lendrdn QuUe PAgH DOr I8 PACRAcKn de i MMO (3) en este eshudio
Cuando tenga que Sevar & su Mo (3) 8 evahusctn médica en of INTA. tampoco
tendrd que pagar por of rasiado ™ 8 consulta Ud tampoco tendrd que cancelar ef
costo del transponte desde y haca of INTA cuando se realicen las medicones & su
hao (a)

Una vez que haya asutorizado que mi hijo, © hija, participe en ol estudio (A
GuIen 1eNAna que AINGUTNe PAra Jvenguar mas detalles acerca del estudio o
reclamar por un posible mal rato recibido? En cusigueer momento del estudio
UD podrd dngrse a2 & Dra Camda Corvaldn 781453 o o Dr Gecardo
Wesstaud 578 1412 cuyo gar de Yabao se encuents en Avda El Libano
5524 INTA-Universidad de Chie Sartiago Chile St UD tene dudas o consultas
sobre sus derechos COMO PArtCpanies en este estudio, UD puede dngrse & Ana
Maria Pino. Presidenta del Comté de Etica del INTA (Foro §781418)
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PAR e ] 20 e PATITUTO DR SUTRNOON CCS L)
L N ¥ TRONOLOUAA D8 LOS ALIMENTON \!lun-mnn‘::
o " AL AL AL
CONSENTMIENTO ESCRITON _
Sertago.  _Sdimesde deiso2

Yo

Teltorno [

En relacion con my hwols (nombre) : Declaro

« haber sido indormado por of personal de tereno lespecio de los obetivos.
proyeccones y procedementos del estudio ‘Relaciones entre  crecimenio
lerpranc, adposdad maduracitn Oses Ccomo determinantes del inicio y
Progreson de pubertad y estado metabdico en niios Chiencs”

- conocet que |8 NfoMMactn que entregue serd confidencial gue 3o me informard
del resutado en of Caso Que 108 exdmenes "0 den un resutado normal

- CONOCH! Que I8 PETCDACON on etle RSO NO IMBICE NINGUNA OBAGACION pOr
parte de 108 epecutores del estuG0 MO COMPrOMede NnGuno de (o8 derechos por
servicios de salud que actuaiments percbo m me Race acreedor & Nuevos
benefcos
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En relacion con eflo. scepto que 5@ realcen s Mguentes Medkcones en mi hyo

No
acepto

;mam.-*ua Peso tata y & cartdad
30 grasa (008 veces ¥ 370 Gurarde 4 afOS)

FEvakuacion dal desancio de w NO(a) & Vaves 0ul examen
finco reakzado por personal entrenado (308 veces a a0
durante 4 afos)

Modcion 00 I8 Maduracon O (Una vz o 880, durante 4

afos)

Obtener Una muestra Ge Sangre (20mi) PAre Medw AIUCH.
9rasa y hormonas on @ sangre (008 veces en los 4 afos)

Guardar of resto G muestra de sangre pars andias Ahsros
FEBCIONSG0E CON rOCIMEniD y MBI BCON

Fama de uno de 03 padres (padre O madre)

Fuyma del profesonad
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AN 1&

e e oy CNIVERSIDAD I Oy ENPEROA DF | A
TN vikoAes L s N
WA el AN

| — - 1 e M:“:l:'-::

ASENTIMEENTO ESCRITON _
Sartago el mesde oeisfo 0
Yo . ergo 2708 y o COn ™

Personal de » Universidad de Chile w0 2 ™ casa y habld conmgo, me
Opicaon gue 108 Mamos nvestigadores que han realzado los  estudios
anterores on 108 Que he PANCDES0 AN RACINGO LN NUEVO EAUAIO DINE Baber
por Gué algunos adclescentes empesan 8 pubertad antes y les gustaria que yo
BCOOAND DANCID Ge ete SO

Entendl que ofics 30 pusieron de Scuerdo COn M madee Pars wadarme en mi
CasA. pesarme y medeme y evaluar & han crecdo 0 ha sparecdo vello en ma
pentales Entendl tambien que una vel o o né ol INTA donde me hardn las
Mmamas medcones y sdemds estuduaran 108 huesos de mi mufieca Tambwn me
CPICAON QU Mo OMAardn UNe Muestra de sangre Esto me podrd doler un POCO.
poro ayudard a evalua COMO estd M sakud

Me dgeron Que nade apae def SQUPO G0 MVeSIgAcON NVOILCTado on ef estudo
sabrd mu nombre y Que 10488 s eVaLSCONeS Serdn Wn COSIO DA M padres. y
QUe pUedo dec:dr NO PISCPS’ © DANCONAr &l esUGO en Cudiguer momento Ms
padres © ¢l equpO de Nvesigacdn def estudio NO Se enopErdn S decdo no
partcipar o retrarme
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Acepto No acepto Partiopar del estudio cantifico que estan
hacendo aigunos coctores del INTA sobre sigunas cosas que pueden hacer que
enga My pubeniad artes y que se dafe ™ sakud

Frma (0 asentsmento) del o/
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ANEXO 2- Termo de Consentimento Livre e Esclarecido GOCS IV

Instituto de Nutricidm y Tecnoiogia de los Alimentos
o 3 Al BB AN B Tl IR Lo L S -~

adh ol Bt

=t

W PERS SFUNSABI

Titulo del Proyecto: “Determinantes temprancs de nesgo de cancer de mama’ y “Predictores del
desarrolio de i3 glandula mamaria y volumen fibroglandutar de 13 mama en & pubertad™
Investigadores Principales Prof Ricardo Uauy (INTA) y Prof Karn Michels (Universidad de
Harvard, EEUV)

Nombre de las instituciones patrocinantes: Workd Cancer Research Fund y National Institute of
Heath

El obpetvo de esta investigacion es estudar la relacidn entre cenas caracterisicas de la nifez sobre
fres marcadores de nesgo de cancer de mama: 1) La composicion de &a mama. 2) La edad de inicio
de la pubenad (que es la edad en la cual comienza la maduracion sexual). y 3) La edad de inicio de
a2 menstruacon.

¢ Quiénes pueden participar en este estudio?

En este estudio podran participar todas las nfas que actuaimente participan en el estudio “Efecto del
momento del rebote adiposo y el crecimiento temprano sobre: crecimiento. adiposidad y factores de
nesgo de enfermedades cronicas, en prepiberes chienos (ECO)

&“ummummwms,uwnmmma
sirededor de 2 visitas 3l afo por un periodo de cuatro afos al INTA (Av. Bl Libano 5524 Comuna de
Macul) Cada wisita durara cerca de 3 horas

‘,Pu“hhblmh’-ﬁ-dﬁdoﬂﬂamﬂ“?

Para coladborar en un estudio para aprender sobre como algunos procesos que ocurren en ka nifez
(por eemplo. ef peso al nacer, la ganancia de peso durante la n¥lez. & maduracion sexual y los
mmm.*c)yhmammmm
determinar & nesgo de desarroliar cancer de mama en el futuro.

gtwm”n*mﬂm&?ﬂm”d*m
¢{puedo cambiar de opinidn o retirarme?
ummmom“mw&mmam,mnuw
hya partope. puede retirar 3 su hija en cualquer momento que lo desee Su decsidn de participar (o
nom-vdmﬂom*audommnum&whnmd“
ECO



3

$i decido que mi hija participe, . Qué procedimientos le van a hacer y para qué servirdn esos
estudios?
Si Ud esth de acuerdo con que su hia particpe, of estudio requeere
1. Las mediciones que Usted ya ha autorizado en el proyecto ECO (visttas cada sels meses al
INTA y mediciones de peso, tlla. plegues corporales, ecografia Osea. evaluacion del
Gesarolio puberal, medicion en sangre de algunos marcadores metabdicos y hormonales)

2 Adconalmente para este estudo se agregardn

.A‘-mbmawpm:MMym
caracteristicas genétcas relaconadas con el desarrolio de ia mama.

b Consultas sobre la dieta de su hia en aigunas de las visitas Esta entrevista la realizard
una persona del estudio capactada y tomara aproximadamente 40 mnutos.

¢ Toma de una muestra de orina de 6 mi (aproximadamente 1 y media cucharaditas) para
medicdn de algunas sustancias ambentales) Esta serd reakzada por un profesional de
sahud.

d Medicdn de la composicidn corporal de su hya con una maquina de DEXA cuando finalice
su desarrolio mamario. Esta medicidn la realizard personal entrenado del equipo; el
procedimiento Bevard unos 30 minutos.

¢ Lamadas telefénicas para verficar @a fecha de la primera menstruacidn. Estas llamadas
serdn reakzadas por personal del equipo cada tres meses

&dM&hMaanW“Mmmm Silb
desea usted esta Nvitada a asistr a estas evaluacones

¢Nwommmd~.1m~hbmm
disminuir el riesgo?

No hay dafic. sdio la molestia del tempo necesaro para l0s exdmenes. La medicion de cOmposicidn
corporal de su ha con la maquina de DEXA no le causars ningdn dano, ia expone a una radiacion
s inferior 3 la de una radiografia de torax nomal

¢Qué harin los investigadores para asegurar que la informacion que recolectardn sobre mi
hija no caerd en manos equivocadas?

Toda la mformacin que obtengamos durante este estudio serd estrctamente confidencial Esta
Mummnumumymﬁawumm
fines. Su hia serd identificada por un NEMer y NO Por su nombre. Los resultados del estudio sdlo
podran ser publicados con fines ceentificos. La dentidad de su hya va a peemanecer en el anonimato
Lumm“mlmabmm‘”ym“‘mmﬂo“h
Participactn de su hija en la escuela o la atencidn médica que su hia reciba
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¢Recibire aigun beneficio por permitir que mi hija participe on este estudio?

Usted rectwd o msmo informe escrto que descrba Integramente 10s resultados de 10s exdmenes
Que se le realicen Las personas del estudio le informardn si su hia.

1. bene exceso de peso.

2 presents maduracidn sexual alterada

3 bene rveles altlos de azicar 0 grasa en la sangre

Su hea serd dervada al CONSLONO cormespondiente 3 se detecta algun problema de sakud

¢En queé términos este estudio podria beneficiar a otras personas?
Nmmmm.wh'pwm.mmymsmnb
determmantes del nesgo de cancer de mama en Chile

¢Que haran los investigadores si mi hija sufre algun dano durante el estudio?
Su hia no sufrira ningn dano por el proyecto

¢Recibure algun pago por permitir que mi hija. participe en este estudio?
Ud. recea la compensacion y e regaio del estudio ECO.

¢Se cobrark a2 mi 0 FONASA o ISAPRE el costo de las determinaciones de laboratorio
relativas a este estudio?
mmmmmmamaumymunbm-
su hia NwmoFm-“mmm:ﬂhmtwhﬁnm
estudio

hnu“mﬁud*nﬂ.nd“ﬂ*“ﬁm
mmwmh&.mumﬂwnnwum
recibido?

&wmmm.moWMdm.ww.mn
<ontacto con 2 Dra. Ana Pereira, quien estd a cargo del trabajo de campo de este estudio. Su
mamuonmynmumm-wmas
usled tene alguna pregunta 0 INQueetud acerca de sus derechos COMo partiopante en este estudio.
puede comunicarse con la Dra. Ana Maria Pino. La Dra. Pino es la presidenta del Comité de Etica
del INTA. Su nimero de teléfono es §78-1418.
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CONSENTIMIENTO ESCRITO N*

Santiago, ____ del mes de del afo 201

) | We—

Enrelactnconmihja(nombee) ... Declaro

. mmmwumammaummy
procedmentos del estudio “Determinantes tempranos de riesgo de cancer de mama™.

- conocer que @ Informacion que entregue serd confidencial y que se me informard del resultado de
as evaluacones

© conocer que la panticipacion en este estudio nO IMphca ninguna ocbigacitn por parte de los
eecutores del estudko. NO compromete nnguno de los beneficios de sakud que actuaimente percibo
™ me hace acreedor a nuevos beneficios

uﬂwm&.mbunn“bmmnum

Fiema de la persona encargada de la nia

Fuma del profesonal
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umhhquN.mwm estan realzando un estudio para evaluar
mmaumyniQMmbmachuUﬁmmh
edad adulta Ellos me invitaron a participar en este estudio.

Mumh“dﬂkm-ﬁuumﬁmmm“
,“nd.mymnmﬂmammmmeATm“
MmMQ“MmMM_

&MﬂmmuwQMMQdMMMWy
mhﬁbmw-’!mmmﬁmyﬂmacﬁnoWo
abandonar el estudio en cualquier momento Mis padres 0 el equipo de nvestigacidn del estudio no
$& enojaran si decido No participar o retirarme

MD No acepto E] paricipar en este estudio sobre los determmantes de la infancia de
nesgo de cancer de mama.

“wma (0 asentimiento) de la nifa:

Firma del profesional

G R

COMITE DE ETICA
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ANEXO 3- Manual de procedimentos para coleta de dados antropométricos

6. TOMA DEMEDIDAS ANTROPOMETRICAS

MEDICION DE PESO

¢ Preescolar/Escolar/Adolescente y adulto:
7 Instrumento para utilizar: Balanza digital portitil SECA 803 o TANITA BC-418

Técnica de medicion: Previo a la mediaon, localice una superficic plana horizontal y firme para
colocarla. Sin alfombras. La persona debe pesarse con la menor cantidad de ropa posible y sin zapatos.
Se pide a la persona que suba a la halanza, colocando los pies en paralelo en ¢l centro, de frente al
examinador. Debe estar erguido, con la vista al frenke, sin moverse y con los brazms que caigan
naturalmente a los lados. Realice la lectura ded nimero que indica la pantalla digital y registre, kilos

y gramos scparados por un punto y con 3 decimales, por gemplo 56.500.

Un grupo de los participantes se evalia ¢l peso junto a la evaluacion de composicion comporal ¢n
EL EQUIPO Body composition analyser TANITA BC418.

MEDICION DE TALLA

¢ Talla escolares, adolescentes y adultos.
7 Instrumento por utilizar: Estadiometro portitil modelo seca 213 con capacidad de 20-210
em, graduacion de | mm.

Técnica de medicion: Previo a la medicion, busca una superfiae firme y plana perpendicular al
piso, coloca ¢l estadiometro en ¢l piso en o dngulo que forman la pared y ¢l piso.

Pedir al sujeto que quede descalzo, sin calcetines ni accesorios y/o panados en ¢l cabdlo. Pedir
al sujeto que s¢ acomode al estadidometro dando la espalda al instrumento, que mantenga una posicion
de pic con ¢l cuerpo erguido, los talones en contacto directo con la base del equipo y juntos, la parte
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distal de los pies con un dngulo de 457, Pidale al participante que s¢ mantenga recta/o, mimndo
directamente al frente, con la linca de vision y la cabeza paralelos al piso “plano de Frankfon™ (ver
figura 1)

En caso de los nifios arrodillese al lado derecho del tal imetro (ver figura 2), ensurodilla derecha
solamente, pam que tenga ¢l miximo de movilidad. Ubiquese al frente del tallimetro, coloque los
pies lo mis juntos posible, tenga en cuenta que pucden presentarse nifio o nifias que probablemente
no pueden juntar totalmente los pies (por sobrepeso, ete.), de igual mancra verifique que no s¢ empine
y que los pies s¢ encuentren contra la parte posterior en la pared del tallimetro Con la mano derecha
Justo encima de los tobillos del mifio o nifia y su mano tzquierda sobre las rodillas y empijclas
cuidadosamente contra la superficie, de igual manera, ascglrese de que las piernas estén rectas y que
los talones y las pantorn llas estén pegadas a la superficie,

Tanto para adultos como nifios cologque su mano izquicrda abicrta sobre ¢l mentén y cierre su
mano gradualmente. Ascgirese de que los hombros estén en posicidn de descanso y que las manos
cstén rectas alado y al lado del cuerpo y que la cabeza, omoplatos y gliteos esten pegadas a la parte
posterior del tallimetro. Con su mano derecha baje ¢l tope movil superior del tallimetro, hasta
apoyarlo contra la cabeza. La presion que ¢lerza sobre la cabeza alterard la medida, asi que no debe
hacer demasiada presion.

Para finalizar revisen la posicion del participante y repitan cualquicr paso que s¢ considere
necesario.

Registrar ¢l dato ohservado en centimetros con un decimal (ejemplo: 164.3 cm),

FiguraN® 1
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ANEXO 4- Modelo de formulario Antropometria

ageIws
ANTROPOMETRIA
Folio
Peso al nacimiento (KG)
Talla nacimiento (CM)
TRAYECTORIA DE ANTROPOMETRIA INCONSISTENTE
TOMAR MEDIDAS CON ESPECIAL CUIDADO
Formulario antmpometria ECO O Se hizo
O Rechaza
ONo s hio
O Pendente
Por que no se reslizo medicion de antropometia o
efa incompleto
Conque tipo de ropa se realzs & pesye? 8mmunonyloom
Ropa viana (calcetas + calzas + beatle o
camisets manga largs o cora)
O Ropa gruesa [calcetas + calzas + beatle 0 camisets
manga larga o corta + biusa manga largao corta +
jeans o buo sin paleron)
PesolenKg
Peso2 en g
Promedio de pesos
Difesencia entre pesos
(S 1a dferencia & mayor a 0.5, omar tercera
fics
Peso3en g

Talla ]l (EN CENTIMETROS)
Talla 2 (EN CENTIMETROS)
Difesencia entre tallas bmadas

{Dferencia de talla sobre 0.5 tomar ercera
medida)

Promedio Talla

Talla 3 (EN CENTIMETROS)

Talla Sentado (EN CENTIMETROS)

Talla Sentado 2 (EN CENTIMETROS)




Unidad de datos

PESO
Promedio de Peso
Medid s con que se caiculo pramedio de peso

TALLA
Promedio de Talla
Medidas con que se calculo promedio de talla

mC
MC segun promedios

PUNTAJE Z

WAZ (peso para la edad)
HAZ jahura para la edad)
BAZ (imc parala edad)

WHZ (peso para la talla)

Peso de tanits

Peso anto 1 y Peso antro 2
Peso anto 2 yPesoantro 3
Peso anto 1 yPesoantro 3
Peso 1, peso 2ypeso 3
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ANEXO 5- Modelo de formulario Avaliagdo puberal

TANNER

Folo

Fomulanio de tanner

Porque no se evaluo nner

-

Se hzo
Rechazs
Penderte

Tanner evaluado por Acompanarte

Quien evalua o nner

Otservacion quien evaluo of tanner

Encuesta tanner hombre

Encuesta Tanner hombres

Por que no se realizo encuests de tanner

No

'S4 se resiizo

Si 3¢ realizo. pero esta ncompleto
NO 38 hizo, pero se detso hacer.

Tanner Mama derecha

Tanner Mama quesda

181

Thenes bigotes o velos en la cara por b que OSs ON
necestas sfetarte
Oumree Os Om e
- Medicion Testicdo Derecho
{tomar medids en MILMETROS CUBICOS)
Tenes veio s wiar Os Ow Medicion Temicdo quexo
{Tomar medida en MILIMETROS CUBKCOS |
Tanner Final (3%
Confirmacion fin de pubertad 2
3
Se confirma fin de pubetad semil tarner & §;
Confimacion de pubertad simi Tanner & O Mo Gonfirmado O Confirmado e
Vello Axiar OvYes
Otmervaciones de la encuesta de tanner hombre Ono
Vello Facal Yes
No
Tanner evaluado por of nno 1
2 Olor Axlar 8v=
3 No
4
s Desodomnte ONo usa
”» OSiuma
TANNER DE CUERPO
MEDIOON TESTICUWLO 2QUIERD O (CORREGIDO )
TANNER DE VELLO PUBICO

MEDCION TESTICULO DERECHO (CORREGIDO)

Tanner de cuemo segun medidas|

Tanner de cuepo final (cormegido y aprobadol

Detus de tarner de cuerpo?

Tanner de wello pubico (segun medidas |

Tanner de welo pubico inal korregido y apmbado)

Debut de tanner de vello pubico ? ;n
indetermnado

VALIDACION DE TANNER

Requies validacon? 8!0
Si

Motrvo de valida con Involucon
Ewor en la medicon

Ongen de valdacon Ewor de tanner de cuerpo
Ewor de tanner de vello pubico

RESOWOON Se cambia of valor para apustarse a la secuencia
Se mantene of valor acorde 3 las medicones
Se deya en blanco (no se consderan las medciones
de esta visita)

Fecha de resclucon de la validacion

justiicacon de la validacion

Aprobado por Ana Perewra y Camila Corvalan

No
Enespera



MENARQUIA

Faoivo

Por que no se realizo Enc. menargua © eta
ncompleta

Fecha en que se realiza la encuesta

fecha de cuando sangro

fecha de menarqua
Cuantos das duro o sangrado

Volumen de Sangrado imedido en Usa Tollitas o
petecos)

Volvio a sangrar

Cuantas veces & vuelto a sangrar

frecuencia de sangmado

Tpo de sangrado
Sangra solo ol ornar
Sangra solo of defecar
Sangrs 300 of hmprarse
Collor ded sangrado

Algun srtoma
especiicacones del sangrado

Recibe astencion por algun especialists

recibe atencion de endocnnologo

Confemacon de menarqusa

rage s w2

No corresponde

Si se realizo

Si se realizo, pero esta incompleto
No se hizo, pero se detso hacer.

Usa Toallitas
Usa Protector
No usa Toalltas jprotector

Yes
No

1 wex
2 weces o mas

Ciclo Normal (ccio memstuasl entre 21 y 34 das)
O%g o ol mayor oigual a 35S

Polimencrrea (oclo merstrual menor a 21 das)
No sabeno responde

S
Regular

Yes
No

Yes
No

Yes
No

8

Yes
No

Yes
No

Blctman
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ANEXO 6- Parecer Comité de Etica em Pesquisa da Faculdade de Satde Publica da
Universidade de Sao Paulo

USP - FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE
DE SAO PAULO - FSP/USP

Tituo da Pesquisa: Dieta, e2ado nu¥ricional e risco cardometabolico em adalescentes chilenos
Pesquisador: Angdla Gracelh Marinez Aroyo

Area Tematica:

Versio: 1

CAAE: 04256118.1.00005&

Instituicio Propanente :Facuidade de Saide Plbica da Universdade de S3o Pauo - FSPUSP
Patrocinador Principal: Fnancamento Prapso

DADOS DO PARECER
Nimero do Parecer: 3179 870

Apresentacao do Projeto:

Tatase de um estudo ramsversal annhado a um estudo bngitudina chamado Growth and Cbesity Cahart
Swdy (GOCS), noado em 2008, Seddo uizados os dados dos adolescentes acompanhados entre 0s anos
2014 ¢ 2015 Fomam cormdados a parSapardo

estudo GOCS das as csancas que estavam fequentando areches da “Junta Nacomal de Jardines
nfansies” (JUNJI) da drea Sudeste da cidade de

SanSago no ano 2006 e cumparam os seguinies aiténos de inchuslo: 1) gravidez simples, 2) idade
gestacional superior a 37 semanas, 3) peso ao

nascer normal fentre 2500 e 4500 gramas), 4) ausénca de doenga fisica ou psicdldgca que podesa detar
seriamente o aresamento. Do ot de

1953 csancas comndadas e elegives, 1.196 concordaram em parScpar desse estuda.

Objetivo da Pesquisa:

Oetwo Primaso:

Ivesigar a assocacio ente deta, estado nutsconal e rnisco casdometabdlico em adolescentes chilenos.
Oetw Secundinio:

* Cxacterizar a populacio de estudo segundo varidves socodemograficas, estado nutacional e rsco
casdiometabdiico;

* Descrever a ngestio

Endweco: Av DoderAmukie NS

Beire Corguurs Cowr CEP: mamacs
uF: P Musicipe: SAO PAULD

Taddane: (11 0es. 2779 Fax (ONXE-TTM Emal: coupPlpaply



USP - FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE ‘GREGrard -
DE SAO PAULO - FSP/USP
Cortruacio doPeecer 1179 70

habitual de energia, maco e micronutnientes (agicares de adgdo, gorduras saturadas, sadio) segundo
vasives socodemogsificas e estado
nuncona;

* denSfca os aimentbos o/ou grupos de maor con¥ibucdo na ingestdo de enemgia, agicar de adigio,

gordura saturada e sodo;
* idertificar padides de deta ¢ awalar sua assocacdo com o efado nutniconal e rsco cardometabdlico.

Avaliag 30 dos Riscos e Beneficios:

Existem riscos minimos ervolvidos com a pesquisa, pois serdo uSiizados para a andfise apenas dados
secundanos.

Dentre os beneficios, destaca-se que este estudo pode auxiliar a avalir e rearientar as pdliticas e
pogramas de pomogio da sadde no Chie.

Caomentirios e Consideragoes sobre a Pesquisa:

Estudo orginal e rdevante, uma vez 0 aumenio da prevalénca da obesidade € um pooblema de sadde
pablica em muitos paises ¢ deve ser abardado com wgénaa |a que pode afety a sadde imediata, nivel
educacional ¢ a qualidade de wida dos indviduos.

A Profa. Dra Camia Corvalan Agular, do InsStuto de Nuticidn y Tecnologia de Alimentas (INTA)da
Unversidade do Chile autarizou a utlizagio dos dados de ingestio de alimentos, de anropometia e do
estado metabdlico das criangas pariapantes do Estudo Chileno de Crescimento e Obesidade (ECO).

Consideragdes sobre os Termos de apresentacao obrigatoria:
Os temnos de apresentacio chagatina estio adequados.
Conclusdes ou Pendéncias e Lista de inadequagdes:
Apmvacio do praeta.
Consideragdes Finais a critério do CEP:

bhmchlmm-.muo?m
I Tipo Documento | Arquao Postagem Adsor

|hu-qau mlm_wmbes_a&sms_no_o N22018 Acan
153143

Endwego: Av DoudorAmukic NS

Beiwe Cergusirs Cone CEP: ma2macs

[ 2 Musicpie: SAO PAULD

Taetame: (1100812779 Fax (MM Emal: coupPlpaply

Plgwa o3 oo 03
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USP - FACULDADE DE SAUDE
PUBLICA DA UNIVERSIDADE ‘GREGrarl =
DE SAO PAULO - FSP/USP

Contmuscio doPwecw 11T 00

Declaracao de Cana CC docx Acato
[Pozgquzadores

Faha de Rosto AngdlaMartne zPlataforma Brasil pdf Acato
Praeto Detanado /! |praeto_fnal pdf Acan
I&oaurl I

Situagao do Parecer:

Aprovado

Necessita Apreciagao da CONEP:

Naao

SAQ PAULO, 01 de Maxgo de 2019

Assinado por:
Kelly Polido Kaneshiro O lympic
{Coordenador(a))
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ANEXO 7- Parecer Comité de Etica em Pesquisa do Instituto de Nutricién y Tecnologia de
los Alimentos, Universidad de Chile

Acta de Aprobacion N° 14
Miércoles 13 de Julio de 2011

maturation in . timing and progression of puberty and
metabolic status of Chilean children”
Investigador. Camila Corvalan
Documentos revisados: Proyecto, y imiento inf d

&mdﬁm.uuuumahwa
Helsinski, del Codigo de Niremberg y del Reglamento de Etica del Instituto de
Wytmuummn)ahwam

Teléfonos INFORMACIONES: 978 1400 DIRECOION 9781411, EXTENDION STR 1401 DOCINCIA 978 1451
CEDINTA. 9781467 DIRECCION DE NEGOCIOS P78 1404; CONTARLIDAD 978 1416 FAX 2214030

con e patrocinante, ni con el investigador, que pudiera ser motivo de confliicto
de infterés

En wtud de tales comsideraciones el Comité otorga la autorzacion
correspondiente para la realizacion del estudio dentro de las especificaciones
sofiaiadas en ol protocolo, que incluye ol Proyecto de Investigacion y el
Consentimiento Informado.

Cualquiera modificacién del protocolo debe ser autorizada por este
Comité. Una vez finalzado el estudio, el comité deberd ser informado de los




187

Instituto de Nutricion y Tecnologia de los Alimentos

A 1 L SBIE. Ml Cuniin 1 DR, Covwaw 11, Sontiago - Chite oo A

g —— et o]  wrnrvaided & ¢ Bt
Acta de Aprobacién N° 12
Miércoles 13 de Junio de 2012
Asisten: Patnco Peirano, Secretario Permanente . Prof
Ana Maria Pino. Presidenta (Bioquimico, Prof Asociado), Dra. Cecilia
Algarin b . Asistente), Dra. Erna Raiman (Médico
Cirgano. Prof Asociado). Patricia Alday (Representante de la

Preside: Prof. Ana Maria Pino

m:m“md‘hdh\duhmam“ym
fibroglandular de la mama en la pubertad”.

Investigadora Dra Karin Michels (Universidad de Harvard).

Documentos revisados Proyecto y consentimiento informado del proyecto
“Dx de riesgo de cancer de mama” (WCRF, IR:

tempr
Dr R Uauy). y consentimiento conjunto.

Se anakza el Proyecto a la luz de los postulados de la Declaracion de
Helsinski, del Codigo de y del Reglamento de Etica del Instituto de
Nutricion y Tecnologia de los Alimentos (INTA) de la Universidad de Chile.

Enhmumdmdoéﬁe.dﬂlNTAmmmw
m:dmmwmm«wmum

Fw,mm“%mmn@m%md
patrocinante. ni con el investigador, que pudiera ser motivo de conflicto de interés

Sobre la base de la informacion proporcionada en el texto (Copia en archivo), el
ma&mmmdemuunmomcm

i de tipo psiquico, social, legal o de otra naturaleza, propios de este tipo de
inves x

En virtud de tales consideraciones el Comité otorga la autorizacion
correspondiente para la realizacion del estudio dentro de las 0 i
sefialadas en el protocolo, que incluye el Proyecto de Investigacion y el
correspondiente Consentimiento Informado.

Cualquiera modificaciéon del protocolo debe ser autorizada por este Comité.
Una vez finalizado el estudio, el comité debera ser informado de los resultados de

éste.




ANEXO 8: Folha de rosto referente a submissao manuscrito 1

e FOrwarded message ———-—

De: Joumal of Adolescent Health <em @ edilorialmanager.coms
mailto:regina.fisberg@gmail.com 18 12:37

Supject: Journal or Agoiescent Health - Acknowledgement of receipt of your submission
To: Regina Mara Fisberg <regina.fisberg@gmail.com>

Dear Professor Fisberg,

Your submission entitled "Misreporting of energy intake and factors associated among adolescents from the Growth and Obesity
Chilean Cohort Study (GOCS)" has been received by the Journal of Adolescent Health. Your manuscript has been assigned tracking
number JAH-2019-00504. Please refer to this number when communicating with the editorial office about your paper.

You will be able to check on the progress of your paper by logging on to the Editorial System of the journal as an author. The URL is
hitps:/www.editorialmanager.com/jahl.

If you have not heard anything further regarding the status of your manuscript submission within 14 DAYS OF SUBMISSION, please
check the EM site to make certain that you have not missed any communication from the editorial office.

Thank you for submitting your work to the Journal of Adolescent Health.
Kind regards,

Journal of Adolescent Health
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ANEXO 9: Folha de rosto referente a submissao manuscrito 2

From: Nutrition Research <EviseSupport@elsevier.com>

Date: October 10, 2019 at 4:28.56 PM GMT-3

To: angelamartinez@uv.cl

Subject: Track your co-authored submission to Nutrition Research
Reply-To: EviseSupport @elsevier.com

Dear Professor Martinez Arroyo,

Submission no: NR_2019_900

Submission title: Dietary pattems of Chilean adolescents from the Growth and Obesity Cohort Study indicate poor dietary quality.
Corresponding author. Dr Regina Mara Fisberg

Listed co-author(s): Professor Angela Martinez Arroyo, Dr Camila Corvalan Aguilar, Professor Ximena Paima Molina, Professor
Ximena Ceballos Sanchez

Dr Fisberg has submitted a manuscript to Nutrition Research and listed you as a co-author. This emai is to let you know we will be
in contact with updates at each decision stage of the submission process.

The link below takes you to a webpage where you can signin to our submission system using your existing Elsevier profile
credentials or register to create a new profile. You will then have the opportunity to tailor these updates and view reviewer and editor
comments once they become available,

If you are not a co-author of this manuscript, please contact Researcher Support at: hitps.//service elsevier.com

Thank you very much for your submission and we will be in touch as soon as we have any news 1o share.

Nutrition Research



ANEXO 10: Curriculum lattes

Curreda do Dvimma de Cumtaunin s Latte s Bagn e Mars Ml ey )

2. Regina Mara Fisberg
¥ | Boksists de Produtividade em Pesquisa do ONPY - Nivel 10

dw a0 paa aomsa wte OV NP [ Des wq be! MOS8 7200 218
BT 080 BCk do aumado an 062089

Graduada em Nutrigio pefa Universidade Sio Camilo (1984), mestre em Gincas Boligias pefla
Universidade Fedeml de S3o Pauo (1989), doutra em Gincias Bialdgicas pefa Universidade Federdl de
S$80 Paulo (1994) ¢ hwe-docenie em Sadde Pibica pdfa Racudade de sadde Pibica da USP (2005). Sua
Carrera de pesqusadora orentadora (J4 formou 18 mestres ¢ 8§ doutores) fol el no Departamentd de
Nutricho da Faculdade de Sadde Ribica da USP, com dnfase em Téovicas ¢ Mitodos na Awalacho
Nutriconal de Populaciio, atuando prncipaimente nos seguintes emas: epidemicloga MAnCona, Consumo
dmenty, deta ¢ recomendagies nuiicionais. De viros projetos pesquisa, realados com apoio das
agencias de famento NACONSS ¢ INtamaconas ¢ em cdaboadio com oulros pesquisadores, resultaram §
Bvros @ mais de 150 puticacdes delbrtigos Gentificos (indice H=20 ISI). € bolsista de produtividade em
pesquisa nivel 10, do CNPY, desde 2003 ¢ ider do dretdro de grupos de pesquisa. € memiro do corpo
edtorad da Revista Brasilera de Epidemiologia ¢ da Revista de Nutrigio ¢ tem Suado Como revisor regular
an evistas Naconas ¢ ntemacionais. Integra 0 Gupo de Tabaho sobre Nutrigho ¢ Almens pam Fins
Epeciais (GTNFSOU) do Codex Almentarius, da ANVISA, entre 2011 ¢ 2017, Participa stivamente em
fungles de gestlio Gentifica ¢ acadimica da Unversdade, sendo representante da categoria professor
Assocdo 3 no Departamento de Nutricio ¢ na Congregaciio. Foi presidente da Comisslio de Graduagho da
Faculdade de Sadde PULRCA entre 2005 ¢ 2011 ¢ Owfe de Departamento entre 2014 ¢ 2016, (Texto
ntrmad o pelo autor)

Identificacdo

No ma Regra My aFibag

Noma am citactes tibBog rafl cas FEMRG R M Feberg, Rogira Maa F SIERG R Fuberg Regra M Asberg, R
MMara Futerg Regra Gobal Bur o of Oseases Nurtion and Overe Omease
Bpert Growp (NACOE) FEIRG REGNAGIDS Burden of Dusases NSO and
Qvaric Dismse Bpert Group (WU TRICOCE ) Nutr € <OF Gobal Burd Os Nutr, GLOBAL
BUSDEN OF DISEASES, INURES, AND RISK FAC TORS METABOLC RISX FACTORS
OF OMRON K CISEASES EXPIR T GROUP AND NUTR ITION AND COMRONIC DISEASES
EXPERT GROUP (WU TRICOCE )

Endereco
Endereco Profisso nal Urnva adade e So Padq facdiade & Saude Abica

USP - Faoudate de Saude Publca - Cpto. de Nutitclo - Aw. Dc Amakio, 715
Carguera Cosy

Q1245904 - SaoPauio, 5P - Bagl

TRidone: (11) X617%9

Fax: (11) 30626048

URL ca Momapage: MEREx J'www 89 usp by

- LT cmariva Mgm s
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Cermudadan - O Latte s Arge

Arra y) L2 B AL AL

Angela Martinez Arroyo

Endw a0 paa aoss «te OV NP J Mt opa by R 56 URE 80
Utima el ack do cuniade an 2052018

Graduada em Nutriclo e Dietdica pels Universidad de \alparako, Ohile (2005). Mestre em Nutricho ¢
Amenins com mencio em Promogio da Salde ¢ Prevenclio de Doengas Crdnicas associadas & Nutriglo,
Instituto de Nutricidn y Tecnologa de los Alimentos (INTA), Universidad de Chie (2010). Professora
Facultad de Farmacis da Universidad de Valparaiso, Onile (desde 2006). Bolssta de “Becas de Doctorado en
o Extranjro, BECAS CHILE, CONICYT, corvocatoria 2015°. Atluamen®e dowtomnda do Programa de
Nutricio em Sadde Pibtiica da Facuidade de Sadde Pibiica da USP. (Texto informado pelo autor)

Identificacdo
No me
Nome em citactes tidbograf cas

Endereco

Endereco Profisso nal

Arget Matrez Aroyo
ARROYO, A M_MARTINEZ ARROYO, ANGELA

Uriverscade de Slo Pado
Facddade de Saude PUtiica

Px sty
01246504 - Sio Padq, 59 - Bradd
Tidone: (11) D61784

Formacdo académica/titulacdo

Ooutorado em andamento em Ooutor ado em Ofroas .
Uriverscade de Slo Padq USP, Brsl.
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