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RESUMO

A obesidade é uma epidemia causada por um processo complexo e multicausal. Nas ultimas
décadas a prevaléncia de obesidade tem aumentado consideravelmente em diversos paises do
mundo. Em paralelo ao aumento da prevaléncia de obesidade tem-se observado o crescimento
da producdo e consumo de alimentos ultraprocessados. Esses alimentos sdo formulagoes
industriais elaboradas a partir do processamento de alimentos ou de constituintes alimentares
e/ou sintéticos e de aditivos alimentares. Os alimentos ultraprocessados apresentam alta
densidade energética, altos teores de sddio, agUcar livre, gorduras totais, saturadas e trans e
baixos teores de fibras e micronutrientes. Além disso, sdo alimentos hiperpalataveis, acessiveis
e duraveis. Esta dissertacdo objetivou investigar se 0 consumo de alimentos ultraprocessados
estd associado com o aumento do indice de massa corporal e da circunferéncia da cintura entre
os participantes do Estudo Longitudinal de Saude do Adulto (ELSA-Brasil). A amostra deste
estudo é proveniente da linha de base (2008-2010) do ELSA-Brasil, uma coorte multicéntrica,
composta por 15105 servidores publicos ativos ou aposentados com idade entre 35 e 74 anos
de seis instituicdes de ensino superior e pesquisa localizadas em seis estados brasileiros. O
presente trabalho trata de uma anéalise seccional em 8977 participantes (35-64 anos) da linha de
base da coorte ELSA-Brasil. A informacdo sobre dieta foi obtida pelo questionario de
frequéncia alimentar (QFA) e utilizada para estimar o percentual de participacdo calérica dos
alimentos ultraprocessados na dieta total, agrupados para a analise em quartis. O indice de
Massa Corporal (IMC) e a Circunferéncia da Cintura (CC) e respectivos pontos de corte foram
as variaveis resposta (continua e categdricas). As associacdes foram estimadas usando
regressdo linear e multinomial, respectivamente, ajustadas por caracteristicas
sociodemogréficas, indicadores de posicdo socioecondmica, comportamentos relacionados a
salde e comorbidades. Globalmente, os alimentos ultraprocessados responderam por 22,7% do
total caldrico ingerido. Apds ajustes, observou-se que os individuos que se encontravam no
ultimo quartil de consumo de alimentos ultraprocessados apresentaram um maior IMC (B =
0,80 kg/m?; 1C95% = 0,53; 1,07) e CC (B = 1,71; 1C95% = 1,02; 2,40), e maiores chances de
sobrepeso (OR = 1,31; 1C95%: 1,13; 1,51), obesidade (OR = 1,41; IC95%: 1,18; 1,69) e CC
muito aumentada (OR = 1,41; 1C95%: 1.20; 1,66) quando comparados aos individuos do
primeiro quartil. Nossos achados indicam que um maior consumo de alimentos
ultraprocessados esta associado ao aumento do IMC e da CC. Esses resultados corroboram a

hipbtese que associa 0 aumento do consumo de alimentos ultraprocessados a epidemia de



obesidade no Brasil e no mundo, e reforgam a necessidade de politicas publicas para reduzir o
consumo destes alimentos.

Palavras-chave: Dieta, alimentos ultraprocessados, obesidade, circunferéncia da cintura,
ELSA-Brasil.



ABSTRACT

Obesity is an epidemic disease resulted from a complex and multifactorial process defined by
abnormal or excessive fat accumulation in adipose tissue in result of a positive energy balance
and with serious consequences to health. A rise in global obesity rates over the last decades has
been substantial and affects most countries. Production and consumption of ultra-processed
food have risen in parallel with the increase in obesity. Ultra-processed foods are formulations
made by the food industry mostly from substances extracted from foods or obtained from
processing of constituents of foods or through chemical synthesis. These formulations are
higher in energy density, contain greater levels of added sugar, sodium, total, saturated, and
trans fats and are lower in dietary fiber and micronutrients. Also, they are very durable,
palatable and convenient. The aim of this study was to verify if the intake of ultraprocessed
foods is associated with higher body mass index and waist circumference among participants
from the baseline of the Longitudinal Study of Adult Health (ELSA-Brasil) (2008-2010). The
ELSA-Brasil cohort consists of 15105 public servants (35-74 years old) of higher education
and research institutions in six Brazilian states. This study is a cross-sectional analysis of 8977
participants aged 35 to 64 years old. The percentage energy contributionof ultra-processed
foods in total energy intake was the explanatory variable, grouped in quartiles for the analysis.
Body Mass Index (BMI) and Waist circumference (WC) and their respective cut-off points
served as response variables (continuous and categorical). Linear and multinomial regressions
were used to evaluate the relationship between the comsumption of ultra-processed foods and
BMI and WC controlling for sociodemographic characteristics, socioeconomic indicators,
health-related behaviors, and comorbidities. Ultra-processed foods contributed with 22.7% of
the total caloric intake. After adjustments, individuals in the last quartile of ultra-processed food
intake presented a higher BMI (B=0.80 kg/m?; 95% CI=0.53; 1.07) and WC (B=1.71; 95%
ClI=1.02; 2.40), and higher chances of being overweight (OR=1.31; 95% CI=1.13; 1.51), obese
(OR=1.41; 95% CI=1.18; 1.69) and presenting a significantly increased WC (OR=1.41; 95%
CI=1.20; 1.66) in comparison to those in the first quartile. These associations showed a clear
upward dose-response gradient. The results of the present study suggest that the intake of
utraprocessed food, independent of the amount of total caloric intake, is associated with greater
BMI and WC after adjustments for covariates. Our findings support the hypothesis that link the
increase in consumption of ultra-processed food worldwide to the obesity epidemics. They also

reinforce the need of public policies aimed to reduce the intake of ultra-processed foods.



Keywords: Food Consumption, Ultra-processed foods, Obesity, Waist circumference, ELSA-
Brasil.
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1 APRESENTACAO

Este volume trata-se de uma dissertacdo de mestrado desenvolvida no Programa de Pos-
Graduacao em Ciéncias Aplicadas a Saude do Adulto da Universidade Federal de Minas Gerais.
Este trabalho ¢ parte integrante de um estudo maior, intitulado “Estudo Longitudinal de Salde
do Adulto” (ELSA-Brasil). O ELSA-Brasil é um estudo prospectivo multicéntrico,
desenvolvido em seis instituicbes de ensino superior e pesquisa, em seis estados brasileiros:
Minas Gerais, Sdo Paulo, Rio de Janeiro, Espirito Santo, Bahia e Rio Grande do Sul. Os
principais objetivos desse estudo foram investigar a incidéncia e a progresséo do diabetes e das
doencas cardiovasculares e examinar os fatores bioldgicos, comportamentais, ambientais,

ocupacionais, psicoldgicos e sociais relacionados a essas doencas e a suas complicacdes®.

Esta dissertacdo investiga a associacdo entre o consumo de alimentos ultraprocessados e 0
aumento do indice de massa corporal e da circunferéncia da cintura entre os participantes da
linha de base do ELSA-Brasil (2008-2010).

O volume esta apresentado na forma de artigo cientifico e contém:

1. Consideragdes iniciais: apresentacdo da revisdo de literatura e justificativa da
dissertacdo.

2. Objetivos: apresentacdo dos objetivos da dissertacao.

3. Artigo: introducdo, métodos, resultados, discussdo, conclusdo, referéncias
bibliogréficas, tabelas e figuras.

4. Consideracgdes finais: discussao de aspectos relevantes do estudo e possiveis
contribuicdes da dissertacao para a populacéo.

5. Apéndices: classificacdo de alimentos segundo a NOVA e apresentacdo do artigo no
formato publicado no periédico Public Health Nutrition .

6. Anexos: aprovacio do projeto ELSA-Brasil pela Comissdo Nacional de Etica em

Pesquisa (CONEP) e folha de aprovacgéo da dissertacéo.

AAQUINO, E. M. et al. Brazilian Longitudinal Study of Adult Health (ELSA-Brasil): objectives and design. Am
J Epidemiol., v. 175, n. 4, p. 315-24, 2012.
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2 CONSIDERACOES INICIAIS

2.1 Obesidade

Segundo a Organizagido Mundial de Saide (OMS)! a obesidade ¢ caracterizada pelo acimulo
excessivo de gordura corporal em decorréncia de um balanco energético positivo associado ao
ganho de peso®. O excesso de peso pode resultar em sérias implicacdes a salide, uma vez que o
sobrepeso e a obesidade sdo os principais fatores de risco para o desenvolvimento de diversas
doencas cronicas ndo transmissiveis (DCNT), dentre elas o diabetes mellitus (DM), as doengas
cardiovasculares (DCV) e o cancer®>4,

Diante das implicacdes geradas pela obesidade torna-se imprescindivel definir métodos para
sua mensuracdo®. Existem diferentes métodos para avaliar a composicdo corporal dos
individuos, esses variam segundo custo, acurécia e facilidade de utilizagdo. Métodos como
hidrometria, pesagem hidrostatica e a absorcao do raio X de dupla energia (DEXA) sdo mais
sofisticados, precisos e permitem quantificar os componentes corporais. Além desses, ha
também a tomografia computadorizada e a ressonancia magnética que quantificam a gordura
abdominal®”. No entanto, o alto custo desses métodos os tornam invidveis para o uso em
estudos populacionais e na pratica clinica, sendo utilizados predominantemente em laboratdrios
e centros especializados’. Dessa forma, em estudos epidemioldgicos geralmente sio
empregados indicadores antropométricos como Indice de Massa Corporal (IMC),
Circunferéncia da Cintura (CC) e relagéo cintura-quadril (RCQ) ou métodos menos complexos,
como a bioimpedancia elétrica e medidas das pregas cutaneas, por serem praticos e de baixo

custo®.

O IMC é uma medida comumente utilizada para avaliar obesidade geral em nivel populacional
e na pratica clinica®*. Esse indice é obtido pela divisdo do peso (em quilogramas) pela altura

ao quadrado (em metros), sendo expresso como kg/mz2,

A OMS classifica a obesidade segundo as faixas de IMC. Essa classificacdo foi criada em 1995
e, mais tarde, em 1997, foram feitas algumas alteracdes, sendo uma delas a criacdo da categoria
denominada sobrepeso que compreende a faixa entre 25 kg/m? e 29,9 kg/m?, enquanto

obesidade passou a corresponder aos valores iguais ou superiores a 30 kg/m2 8.



14

No entanto, vale ressaltar que os individuos obesos se diferem com rela¢éo ao grau e padrao de
distribuicdo de gordura e, apesar do IMC ser uma medida bastante utilizada para avaliar a
obesidade geral, ela ndo é capaz de fornecer informagfes sobre a composicdo corporal e
distribuicdo de gordura corporal®. Diante disso, a OMS reconheceu a importancia de outros
indicadores antropométricos, tais como CC e RCQ, ambos indicadores de obesidade central,
para avaliacdo do estado de saude, uma vez que o acumulo de gordura na regido abdominal,
especialmente a adiposidade visceral, contribui para um maior risco de disturbios metabolicos®.
Além disso, esses indicadores apresentam uma maior associacdo com o risco de DCV e DM

quando comparados ao IMC*®.

A CC é uma medida comumente utilizada na préatica clinica para avaliar a distribui¢do de
gordura corporal e apresenta forte correlagdo com a obesidade abdominal®®. Evidéncias
apontam que a CC é um melhor marcador de gordura abdominal do que a RCQ®, por estar
mais fortemente associada as doengas cronicas®®*?. Segundo a OMS, os pontos de corte para
classificagdo da CC sdao: > 94 cm (homens) e > 80 cm (mulheres) para risco aumentado de
complicagdes metabodlicas e > 102 cm (homens) e > 88 cm (mulheres) para risco muito

aumentado de complicagBes metabolicas®.

A escolha de pontos de corte para CC ainda € muito debatida em virtude das diferencas étnicas
existentes e que devem ser consideradas ao avaliar obesidade abdominal em populacdes
distintas, uma vez que a constituicdo fisica, composi¢cdo corporal e risco de doencas variam
entre grupos étnicos distintos®. Dessa forma, pontos de corte especificos foram criados levando
em consideracdo 0 sexo e a etnia, por exemplo, o National Cholesterol Education Program
Adult Treatment Panel 11l (NCEP ATP 111) 3 e a International Diabetes Federation (IDF)'
adotam pontos de corte diferentes, entretanto, as diferencas entre os critérios podem resultar em
uma maior prevaléncia de obesidade abdominal segundo a IDF para alguns grupos étnicos
quando comparada ao NCEP ATP Ill. Essas diferencas dificultam comparages internacionais,
uma vez que além dos pontos de corte utilizados serem distintos, podem existir também
diferengas nos pontos anatdmicos utilizados para medir a CC, tendo em vista que ndo ha um
conjunto de critérios comuns aplicado em todo o mundo. Além disso, existem outras
dificuldades, como a prépria definicdo de etnia, principalmente no Brasil, por se tratar de uma

populacio miscigenada®.
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2.2 Obesidade no Brasil e no mundo

Nas ultimas décadas a prevaléncia de obesidade tem aumentado consideravelmente em diversos
paises do mundo tendo atingido niveis alarmantes em algumas localidades®. Destaca-se que a
obesidade, antes considerada um problema de paises de alta renda, atualmente também atinge
os paises de média e baixa renda, principalmente nas areas urbanas®'’. As maiores taxas de
obesidade tém sido observadas nas llhas do Pacifico enquanto as menores na Asial®>'’. A
prevaléncia de obesidade na Europa e na America do Norte geralmente € mais elevada, assim
como em muitos paises do Oriente Médio (com alguma heterogeneidade), enquanto na Africa

as taxas sao bem variaveis®’.

Em 2014 mais de 1,9 bilhdo de adultos com idade igual ou superior a 18 anos apresentavam
excesso de peso, sendo mais de 600 milhdes classificados como obesos?. Ao avaliar o periodo
de 1980 a 2014 observa-se que a prevaléncia de obesidade mais que dobrou, atingindo 13% da
populacdo mundial®3. Em 1980, 5% dos homens e 8% das mulheres eram obesos®, enquanto

em 2014 esses valores corresponderam a 11% e 15%, respectivamente?.

As Ultimas Pesquisas de Orcamentos Familiares (POF) realizadas no Brasil demonstram que o
pais segue a tendéncia da maioria dos paises, uma vez que a frequéncia de excesso de peso
(IMC > 25 kg/m?) e obesidade tém aumentado continuamente!®. Na POF 2008-2009, cerca da
metade dos homens e das mulheres com idade igual ou superior a 20 anos apresentaram excesso
de peso, sendo 14,8% deles diagnosticados como obesos. As prevaléncias de obesidade entre
0s homens e as mulheres foram de 12,5% e 16,9%, respectivamente, sendo que no sexo
masculino correspondeu a cerca de um quarto do total de casos de excesso de peso engquanto no
sexo feminino a um ter¢o®®. Além disso, foi observado um aumento do excesso de peso para

todas as faixas etérias e niveis de renda'®.

A Pesquisa Nacional de Satde (PNS) realizada no ano de 2013 com uma amostra de adultos
de todos os estados do pais revelou que a prevaléncia de obesidade no Brasil é de 20,8%, o que
equivale a quase 30 milhdes de adultos. Essa pesquisa estimou uma prevaléncia de sobrepeso
em mulheres de 58,2% e 24,4% de obesidade. Ja entre os homens, a prevaléncia de excesso de

peso e obesidade foi, respectivamente, 55,6% e 16,8%?2.
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Os resultados do inquérito de Vigilancia de Fatores de Risco e Protecdo para Doencas Cronicas
por Inquérito Telefénico (Vigitel) do ano de 2013 também corroboram com as demais
pesquisas. O Vigitel, a partir de dados auto referidos de adultos das 26 capitais dos estados
brasileiros e do Distrito Federal (DF), encontrou prevaléncia de excesso de peso e de obesidade
de 50,8% e 17,5%, respectivamente. Além disso, o inquérito aponta que a frequéncia de excesso
de peso e de obesidade aumentou em média, respectivamente, 1,3 ponto percentual e 0,8 ponto

percentual ao ano no periodo de 2006 a 2013%°.

Assim como o IMC, a medida da CC também tem aumentado nos dltimos anos. Um estudo
realizado nos Estados Unidos a partir de dados do National Health and Nutrition Examination
Survey (NHANES) 111 (1988 a 1994) e do NHANES (1999 a 2000) mostrou que a mediana da
CC passou de 94,4 para 97,1 cm entre os homens e de 86,6 para 90,3 cm entre as mulheres
durante as duas pesquisas?t. Outros estudos também revelaram mudancas temporais na medida
da CC em adultos de algumas populacGes, como de Ausburgo, no Sul da Alemanha e entre

mulheres de uma cidade do Sul da India??%,

O International Day for Evaluation of Abdominal Obesity (IDEA), um amplo estudo
envolvendo 168.000 pacientes (adultos) da atencao primaria de 63 paises, avaliou a frequéncia
de adiposidade abdominal no ano de 2005 em paises dos cinco continentes. Segundo dados
desse estudo, em todas as regides, exceto sul e leste da Asia, mais de 60% dos homens e 50%
das mulheres estavam acima do peso (IMC > 25 kg/m?). Com relagdo a obesidade central, no

geral, a mediana da CC foi de 95 cm para homens e 88 cm para as mulheres®?.

De acordo com os pontos de corte estabelecidos pelo NCEP ATP 111*3, CC > 102 cm para
homens e CC > 88 cm para mulheres, 29% dos homens e 48% das mulheres do estudo
apresentaram adiposidade abdominal. No entanto, ao considerar os pontos de corte da IDF*
para caucasianos, CC > 94 cm para homens e CC > 80 cm para mulheres, essas frequéncias
aumentam consideravelmente, atingindo mais da metade da populacéo (56% dos homens e 71%

das mulheres)*?.

No Brasil, a PNS 2013, utilizando os pontos de corte de CC recomendados pela OMS, CC >
102 cm para homens e CC > 88 cm para mulheres®, também constatou que as mulheres
apresentam uma maior prevaléncia de obesidade abdominal quando comparadas aos homens,

sendo 52,1% das mulheres classificadas no grupo de obesidade abdominal, enquanto os homens
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apresentaram uma prevaléncia de 21,8%8. A pesquisa destaca ainda que a medida que a idade

aumenta a CC tende a ficar mais elevada em ambos os sexos?.

2.3 O impacto da obesidade para a saude

2.3.1 Doencas cronicas ndo transmissiveis

A obesidade, mais especificamente, o excesso de gordura € um importante fator de risco que
estd associado a morbidade e mortalidade por doencas crénicas. As DCNT estdo entre as
principais causas de morte no Brasil e no mundo, sendo os paises de média e baixa renda os
mais afetados®?*. Em 2008, as doencas cronicas contribuiram com 63% das 57 milhdes de
mortes no mundo, sendo a maior parte delas, 36 milhdes, atribuidas a DCV, DM, cancer e

doencas respiratorias cronicas®?,

O estudo de Carga Global de Doencas 2013 estimou as mortes anuais de 188 paises entre 1990
e 2013. Os dados desse estudo revelam que o numero de mortes por DCNT nesse periodo
aumentou acentuadamente, passando de 27 milhdes em 1990 para 38,3 milhdes em 2013, o que
equivale a um aumento de 42%2°. No entanto, no geral, as taxas de mortalidade padronizadas
por idade cairam em decorréncia das mudancas na estrutura etaria da populagdo mundial. Vale
destacar a queda nas taxas de mortalidade por DCV e circulatérias, cirrose e cancer de figado,
desordens digestivas e doenca respiratoria crénica, muito embora tenha ocorrido aumento para

outras doengas como DM, doenca renal cronica e doengas musculoesqueléticas?.

Apesar das quedas nas taxas de mortalidade por DCV, essas doencgas Sdo responsaveis por,
aproximadamente, 30% das mortes no mundo, sendo as doencas cerebrovasculares e a doenca
isquémica do coragdo as principais causas de morte dentre todas as causas?®?’. A obesidade
constitui um dos fatores de risco mais relevantes para o desenvolvimento das DCV, sendo a
obesidade central, em particular, associada a alteracbes metabolicas, inflamatorias,
hemodinamicas e trombdticas?’. Além disso, o risco de desenvolvimento de doenga coronariana
¢ ainda maior naqueles individuos com obesidade abdominal quando comparados a outros
individuos obesos*. A obesidade, principalmente a obesidade abdominal, esta associada
também a um maior risco de hipertenséo arterial, DM tipo 2, hipertrigliceridemia e baixos niveis

de HDL-colesterol*8,
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No Brasil, a proporgdo de mortes por DCNT também tem aumentado consideravelmente, dados
disponiveis para as capitais dos estados brasileiros indicam que do periodo de 1930 a 2006 esses
valores mais que triplicaram?. Em 2007, 72% das mortes foram atribuidas as DCNT e apenas
10% as doengas infecciosas e parasitarias®*. Um estudo realizado no Brasil utilizando dados do
Sistema de Informagdes sobre Mortalidade (SIM) investigou a mortalidade por DCNT no pais
no periodo de 2000 a 2011 e ressaltou a predominéncia das DCNT, especialmente DCV
(30,4%), neoplasias (16,4%), doencas respiratérias (6%) e DM (5,3%). Entretanto, os autores
destacaram quedas importantes nas taxas de mortalidade para todos os grupos de doengas. Além
disso, foi observado um declinio médio de 2,5% ao ano nas taxas de mortalidade das quatro
principais DCNT nas cinco regides do pais e em ambos o0s sexos.

Além da elevada carga de mortalidade devido as DCNT, essas constituem a principal carga de
doenca no pais®t, comprometendo a salide e qualidade de vida de milhares de pessoas, além de
ser uma ameagca ao desenvolvimento econémico e social, uma vez que o adoecimento e morte
precoce afetam diretamente a produtividade do pais®?. Ademais, o custo do tratamento de
DCNT pode ser devastador para o individuo e para o sistema de salde do pais, tendo em vista

que essas doengas requerem uma assisténcia continuada por um periodo prolongado®l32,

2.3.2 Outras complicacOes associadas a obesidade

A obesidade é considerada um processo complexo que contribui ndo apenas para o
desenvolvimento de DCNT, como as citadas anteriormente, mas também para inimeras outras
complicagdes, como problemas na gestacdo, menstruacdo irregular, estresse e alteracoes
psicolégicas”?"3. Além disso, a obesidade apresenta sérias implicagdes sociais que reduzem
consideravelmente o acesso a bens e servigos e afetam diretamente a qualidade de vida dos

individuos” 2723,

Disturbios psicoldgicos como a depressdo sdo muito comuns entre individuos com excesso de
peso, uma vez que ha uma supervalorizagdo do magro e “exclusdao” daqueles individuos que
n&o atendem ao padrao de beleza estabelecido pela sociedade e pela midia?. No entanto, esse
estereotipo de magreza pode agravar ainda mais o quadro de obesidade, pois muitas pessoas

podem buscar na comida, refigio, conforto e a “cura” para iniimeros problemas?’.
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Os individuos obesos s&o vitimas de preconceito e discrimina¢do em diversos momentos e por
diferentes razdes. Esses individuos podem apresentar dificuldades e limitagdes para
desempenhar as atividades do trabalho, para se locomover, para se vestir e até mesmo serem

mais vulneraveis a acidentes e a problemas de satide?’3,

2.4 Fatores contextuais relacionados a obesidade

O atual cenario brasileiro é resultado de alguns processos que ocorreram em meados do século
XX em diante, ocasionando mudancas importantes no perfil da populagédo e de seu
adoecimento. O primeiro processo foi a chamada transicdo demogréfica, que promoveu uma
mudanca na piramide etaria da populacdo em decorréncia da diminuicdo das taxas de
fecundidade e natalidade, aumento da expectativa de vida e da propor¢do de idosos. Em
seguida, a transicdo epidemioldgica levou a mudancas nos padrfes de morbidade e mortalidade,
de modo que as DCNT ganharam o lugar antes ocupado pelas doencas infecciosas e
parasitarias®#?°*, Essas mudangas observadas no contexto epidemiolégico no Brasil foram
acompanhadas do processo de transi¢ao nutricional, fenébmeno caracterizado por modificacdes
no padrdo de nutrigdo e consumo da populacgdo e reducdo da préatica de atividade fisica. Como

resultado, houve um aumento da prevaléncia de sobrepeso e obesidade no pais®34,

As alteracbes advindas da transicdo nutricional tém forte relacdo com os processos de
globalizacdo e urbanizagdo. A urbanizacdo brasileira € um processo relativamente recente fruto
de grandes mudancas ocorridas no pais, sendo caracterizada pela migracéo dos trabalhadores
da zona rural para a urbana®%-3’. O periodo de 1950 a 1980 foi marcado por um intenso fluxo
rural-urbano, derivando em um processo de urbanizacdo desordenado e desigual®®. Como
resultado da urbanizacdo acelerada, ocorreram importantes mudancas sociais, culturais,

econdmicas e ambientais, refletindo em um novo estilo de vida®?.

O aumento da populacdo urbana aliado ao processo de industrializagdo que ocorria no pais
promoveram um aumento na producéo de bens e servicos a fim de atender a demanda crescente.
O novo processo de producdo levou a substituicdo do homem pela maquina em diversas
atividades. Com isso houve uma redistribuicdo da mao de obra com reducao das ocupacgdes no
setor priméario e aumento nos setores secundario e terciario*. Como consequéncia houve uma

diminuicdo do gasto energético, gerando repercussdes negativas a salde.
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As mudancas no estilo de vida relacionadas ao processo de modernizagdo levaram ao
surgimento de habitos de vida sedentarios e, consequentemente, ao ganho de peso e obesidade.
Além da mecanizacdo e robotica nas indudstrias, observou-se também um aumento no nimero
de veiculos automotivos por familia, uso de equipamentos tecnolégicos nos domicilios € um
maior tempo gasto assistindo televisdo e em atividades que exigem um baixo esforco fisico*28.
Além disso, a inatividade fisica contribui para o ganho de peso através de outros mecanismos
que ndo estdo relacionados a redugdo do gasto energético, tais como um maior consumo de

alimentos industrializados**38.

Nas ultimas décadas o comportamento alimentar tem sido bastante discutido em decorréncia do
aumento da ingestdo caldrica, assim como da incorporacdo de novos habitos alimentares,
caracterizado por um consumo aumentado de alimentos industrializados, ricos em agUcares e
gorduras (alimentos processados e ultraprocessados), e uma redugdo no consumo de alimentos
in natura e minimamente processados!®34% Esse quadro é reflexo da globalizagdo e da
urbanizacdo acelerada que impulsionaram o desenvolvimento e ampliacdo da inddstria
alimenticia aliado a mudancas nos padrdes de renda, na estrutura familiar e inser¢do da mulher
no mercado de trabalho*333, Além disso, houve um aprimoramento tecnoldgico e alteracdes

na producao, distribuicdo e divulgacéo desses alimentos.

A expansdao dos meios de comunicacdo, principalmente da televisdo, e as sofisticadas
estratégias de marketing desenvolvidas pelas inddstrias alimenticias tém gerado sérias
repercussdes a salde e tém sido tema de discussdo em diversos paises, uma vez que a midia

influencia diretamente as escolhas alimentares*-42,

Como forma de atrair cada vez mais consumidores, as industrias alimenticias investem quantias
exorbitantes em marketing e buscam atingir toda a populacédo, incluindo familias de baixa
renda. Para isso, essas indudstrias utilizam diversas taticas persuasivas com o intuito de
incentivar 0s consumidores a comprarem cada vez mais alimentos industrializados,
especialmente alimentos ultraprocessados. Dentre as estratégias empregadas destaca-se a
criacdo e recriagdo de produtos utilizando embalagens atrativas e sofisticadas, a oferta de
brindes e brinquedos junto aos alimentos, a comercializagdo em embalagens econémicas e a

fortificacdo dos produtos com vitaminas e minerais**,
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Apesar da participagdo de alimentos ultraprocessados no Brasil ainda ser inferior quando
comparada a paises de alta renda e alguns paises de média renda, os resultados apresentados
pelas POF evidenciam o potencial de expansdo das indUstrias alimenticias no pais*’. Dessa
forma, é de grande importancia ndo apenas limitar a publicidade desses alimentos, mas também

incentivar o consumo de alimentos saudaveis por meio de politicas publicas e fiscais®42,

2.5 A nova teoria sobre a obesidade

2.5.1 A evolugéo dos guias alimentares

Os guias alimentares sdo ferramentas importantes para a orientacao da populacdo, promocéo de
habitos alimentares saudaveis e reducdo dos fatores de risco de diversas DCNT, uma vez que
irdo traduzir de forma simples as recomendac@es e padrdes dietéticos para as populagdes***>46,
Para a construcédo dos guias alimentares deve-se levar em consideragéo fatores culturais, sociais

e econdémicos®.

No século passado, Wilbur Olin Atwater, quimico norte-americano pioneiro na investigacdo
nutricional, foi o primeiro pesquisador a desenvolver varios componentes importantes para a
elaboracdo de guias alimentares. Com base nos estudos iniciados por Atwater, foram propostos
varios guias para diferentes populages*’. O primeiro guia alimentar foi publicado em 1916 por
Caroline Hunt, especialista em nutricdo do United States Department of Agriculture
(USDA)*4_ Apos alguns anos, outros guias alimentares foram desenvolvidos para populacdes
especificas ou adaptados por outros érgdos, como American Heart Association e National Dairy

Council*’.

No inicio da década de 1930, em decorréncia da Recessdo Econdmica, surgiu a necessidade da
criagdo de um guia capaz de orientar as familias na selecdo dos alimentos. Dessa forma, em
1933, o economista Hazel Stiebeling criou um “guia de compra” com o objetivo de orientar as
pessoas N0 momento da aquisicdo de alimentos**. Para atender as demandas da populagdo, em
1943 foi elaborado um novo guia, The National Wartime Nutrition Guide e, no final da década
de 1940, foi publicado o guia The Basic Seven Food Guide**“®. No entanto, como tentativa de
simplificar o guia anterior e especificar melhor o numero de porcdes, em 1956 especialistas em

nutrigdo publicaram um novo guia alimentar, denominado Basic Four. Esse guia foi utilizado
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por mais de 20 anos e foi elaborado com base em apenas quatro grupos de alimentos: leite,

carnes, vegetais e frutas e cereais*+“°.

A partir de uma revisdo do Basic Four, foi publicado em 1979 o Hassle Free Guide, no qual
foi incluido o quinto grupo alimentar “gorduras, agticares e alcool”, salientando a importancia
do consumo moderado dos alimentos desse grupo, uma vez que pesquisas apontavam que o
consumo excessivo desses alimentos estava associado ao surgimento de doencas cronicas?®.
Em 1980, a partir dos novos achados relacionados a DCNT, o USDA e o Department of Health,
Education and Welfare, atual Department of Health and Human Services, desenvolveram o
Guia Alimentar para Americanos e criaram um sistema para aprimoramento e atualizaces do
guia a cada cinco anos. A partir desse sistema surgiu o Guia da Piramide Alimentar, como forma

de incentivar a populacéo a aderir aos novos padrdes alimentares*¢4®,

2.5.2 A origem da pirdmide alimentar

As piramides alimentares surgiram da necessidade da representacdo dos guias alimentares por
meio de uma expressdo gréafica que pudesse transmitir de forma simples os conhecimentos

relativos a uma alimentagéo saudavel e balanceada para a populagao®.

Algumas formas graficas foram testadas nos Estados Unidos para verificar aquela que seria
mais aceita pela populagdo, uma vez que a “Roda de Alimentos”, até entdo utilizada, ja era
considerada ultrapassada e ndo apresentava mais os efeitos esperados*®. Foram testadas
diferentes formas, blocos empilhados, blocos em circulo, pirdmide invertida, alimentos em
carrinho de supermercado, alimentos em umatigela e a piramide, sendo essa ultima, eleita como

a mais adequada’’*®,

O Guia da Piramide Alimentar foi apresentado oficialmente em 1992 pelo USDA, sendo
proposto quatro niveis (Figura 1). O primeiro nivel era composto por paes, cereais, arroz e
massas (6-11 porcbes/dia); o segundo nivel compreendia o grupo das hortalicas (3-5
porc¢des/dia) e o grupo das frutas (2-4 porcdes/dia); o terceiro nivel, o grupo do leite, iogurte e
queijos (2-3 porcdes/dia) alem do grupo das carnes, aves, peixes, leguminosas, ovos e nozes (2-
3 porgOes/dia); e o quarto nivel, era composto pelo grupo das gorduras, 6leos e aglcares (uso

moderado)*°.
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Figura 1: Piramide alimentar norte-americana.
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Fonte: US Department of Agriculture, 1992.

Em 2005 esse guia foi atualizado e substituido pelo MyPyramid. A nova piramide foi dividida
em seis grupos e foi representada na forma de listras verticais coloridas de larguras diferentes,
com o proposito de indicar variedade, proporcionalidade e moderacao entre os grupos. Além
disso, essa piramide incluiu a atividade fisica representada por meio de uma escada. Em 2011,
0 USDA publicou uma nova atualizacdo, sendo a piramide substituida por um novo diagrama
alimentar, denominado MyPlate. O MyPlate representa os cinco grupos de alimentos de forma
bastante familiar, por meio de um prato de comida divido em quatro partes ao lado de um copo
de leite. Essa representacdo permaneceu na Ultima atualizacdo do guia (2015-2020 Dietary
Guidelines) (Figura 2), no entanto, a Ultima versdo enfatiza a importancia de considerar o
conjunto de alimentos consumidos, uma vez que 0s grupos de alimentos ndo sdo consumidos

isoladamente, mas em combinagio uns com os outros*®0,
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Figura 2: MyPlate.

Fonte: US Department of Agriculture; US Department of Health and Human Services, 2015.

2.5.3 A piramide alimentar brasileira

Até a década de 1980, no Brasil, a representacdo gréafica utilizada era a “Roda de Alimentos”.
No entanto, a criagdo da Piramide Alimentar para a populacdo norte-americana em 1992 e a
repercussdo favoravel da apresentacdo dos alimentos em porcdes, incentivou a adaptacao dessa

piramide para a populagio brasileira®’.

Dessa forma, em 1996 pesquisadores da Universidade de Sdo Paulo adaptaram o modelo
americano levando em consideragdo 0s habitos alimentares da populacéo brasileira. A piramide
alimentar brasileira seguiu a mesma estrutura empregada para a populagdo norte-americana,
por expressar de forma clara como escolher os alimentos que deveriam ser consumidos*’. Além

disso, a piramide também foi construida em quatro niveis e dividida em oito grupos (Figura 3).

O primeiro nivel compreendeu o grupo dos cereais, tubérculos, raizes (5-9 porgdes/dias); o
segundo nivel foi composto pelo grupo das hortaligas (4-5 por¢des/dia) e grupo das frutas (3-5
porcdes/dia); o terceiro nivel incluiu o grupo do leite e produtos lacteos (3 por¢des/dia), além
do grupo das carnes e ovos (2 porgdes/dia) e das leguminosas (1 por¢do/dia); o quarto nivel foi
composto pelos grupos dos oOleos e gorduras (1-2 porgdes/dia) e dos aglcares e doces (1-2
porcdes/dia)*’. As porcBes de alimentos foram estabelecidas com base em trés dietas com
valores de energia de 1.600, 2.200 e 2.800 kcal, seguindo as recomendagdes do Continuing

Survey of Food Intake*'.
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Figura 3: Piramide alimentar adaptada
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Fonte: PHILIPPI et al., 1999.

Apesar das mudancas observadas nas representacfes graficas dos guias alimentares norte-
americanos, no Brasil, a piramide alimentar criada em 1996 continuou sendo utilizada por mais
de dez anos*’. Uma nova adaptacéo foi realizada apds a apresentacdo do Guia Alimentar para a
Populacio Brasileira pelo Ministério da Saude®’. Nessa atualizacio Philippi®® apresenta a
piramide de 2000 kcal, atendendo a nova recomendacao energética média diaria para populacéo

brasileira proposta pela Agéncia Nacional de Vigilancia Sanitaria (ANVISA) em 2005.

2.5.4 Guia alimentar para a populacao brasileira

O Guia Alimentar para a Populagéo Brasileira, publicado em 2006, foi o primeiro documento
a apresentar diretrizes alimentares oficiais para a nossa populacéo. Esse guia foi elaborado com
objetivo de contribuir para a prevencdo de doencas, desde as carenciais até as DCNT, se
tornando referéncia para individuos, familias, governos e profissionais de saide no que diz

respeito a promogao da alimentacdo adequada e saudavel®*,
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A primeira edigdo do guia destacava a importancia de uma alimentacéo saudavel, balanceada e
diversificada, centrada no consumo de todos os grupos de alimentos em quantidades
especificas, visando oferecer os nutrientes necessarios para a manutencdo da saGde®. No
entanto, o enfoque em nutrientes especificos e no nimero de por¢des consumidas de cada grupo
se mostraram insuficientes para a compreensdao da relacdo entre alimentacdo, salde e a

ocorréncia de algumas doengas®3.

Dessa forma, diante do padréo alimentar da populacdo e em concordancia com a orientacdo da
OMS de atualizagdo periddica das recomendagdes sobre alimentagdo saudavel, o Ministério da
Saude iniciou em 2011 o processo de elaboracdo do novo Guia Alimentar para a Populacéo
Brasileira, tendo em vista que o guia alimentar de 2006 ja ndo acompanhava as mudancas

politicas, econdmicas, sociais e culturais em processo no Brasil®®,

A nova edicdo do Guia Alimentar para a Populacdo Brasileira foi elaborada pelo Ministério da
Saude (MS) em parceria com o Nucleo de Pesquisas Epidemioldgicas em Nutricdo e Salde da
Universidade de Sdo Paulo (NUPENS/USP) e com o apoio da Organizacdo Pan-Americana da
Saude (OPAS). Além disso, houve a contribuicdo da Coordenacdo Geral de Alimentagdo e
Nutricdo (CGAN), do Ministério da Saude, na organizacao das etapas de discussao do contetido
do guia. A segunda edicéo do guia contou com a participacdo da populacéo por meio de consulta
publica para que fossem dadas sugestfes e contribuicGes. A versdo final, foi elaborada com
base no compilado de contribuicGes da consulta publica, sendo a participacdo da populagédo de

grande importancia para elaboracio do guia®.

O novo guia alimentar substituiu a versdao publicada em 2006 e apresentou uma nova
perspectiva sobre a alimentacdo. O guia foi dividido em oito grupos alimentares: grupo dos
feijes, grupo dos cereais, grupo das raizes e tubérculos, grupo dos legumes e das verduras,
grupo das frutas, grupo das castanhas e nozes, grupo do leite e queijos e grupo das carnes e
ovos. No entanto, diferente da edicdo anterior, essa versdo ndo quantifica os alimentos em

porcdes e tdo pouco menciona o nimero de porgdes que devem ser consumidas de cada grupo®3.

Destacam-se ainda os avangos do novo Guia Alimentar para a Populagdo Brasileira quando
comparado ao guia anterior e aos guias internacionais. O atual guia ressalta que para uma
alimentacdo ser considerada adequada ndo se deve levar em conta apenas a ingestdo de

nutrientes, mas o tipo de alimento consumido, se é consumido isoladamente ou combinado com
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outros alimentos, além de todo o contexto social, econdmico e cultural que ira interferir nas
escolhas e no consumo dos alimentos. Diferente dos demais, o novo guia brasileiro busca
resgatar a importancia do consumo de alimentos frescos, do preparo das refeicbes e do
envolvimento da familia em todo esse processo, que vai desde a escolha dos alimentos ao ato
de comer. Além de enfatizar a importancia de uma alimentagdo saudavel, predominantemente
composta por alimentos in natura ou minimamente processados, o guia desestimula o consumo
de alimentos industrializados, especialmente os altamente processados, prontos ou quase
prontos para o consumo (ultraprocessados), uma vez que os ingredientes e métodos utilizados
no processamento dos alimentos altera negativamente a composic¢ao nutricional dos mesmaos.
Dessa forma, 0 novo guia teve como base para a formulagéo das principais recomendacdes a
populacdo uma classificacdo de alimentos que considera a natureza, a extensdo e o propdésito

do processamento®?,

2.5.5 A histéria do processamento de alimentos

O processamento de alimentos é considerado qualquer alteracdo sofrida pelo alimento desde a
sua origem até sua disponibilizacdo para o consumo®**°, Para isso si0 empregados diferentes
métodos e técnicas com o objetivo de transformar um alimento in natura em um produto
alimenticio, podendo envolver processos fisicos, quimicos e bioldgicos®*>°. Essas alteracoes
sdo feitas com o intuito de tornar o alimento duravel, seguro, acessivel, palatavel, conveniente
ou até mesmo como forma de suprir e evitar as caréncias nutricionais, como é o caso de

alimentos enriquecidos®*®’.

Segundo Richard Wrangham, professor de Antropologia Fisica da Universidade de Harvard, o
processamento de alimentos teve inicio ha mais de dois milhdes de anos, quando se cozinhou
pela primeira vez®®. Ainda durante o periodo pré-histérico, devido a necessidade de preservar e
guardar os alimentos, as formas de processamento foram ampliadas para técnicas como

fermentagéo, secagem, preservacdo no sal e outras formas primitivas>*>>®’.

Um dos maiores avancos na preservacao de alimentos aconteceu no inicio do seculo XIX por
meio de Nicolas Appert, na Franca, com o desenvolvimento de recipientes para conservar 0S
alimentos. Em seguida, o inglés Peter Durand introduziu os recipientes de lata e, em 1864,
Louis Pasteur comprovou o efeito letal do calor contra 0s microrganismos, processo esse que

recebeu 0 nome de pasteurizagio®*°’.
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O século XX se destacou por ser o periodo em que houve rapidos avangos no processamento
de alimentos e bebidas®, sendo observado uma expansdo e aprimoramento das técnicas, assim
como a criacdo de novos métodos®**’. O avanco tecnoldgico no setor de alimentos surgiu da
necessidade de oferecer a populacdo que estava em processo de crescimento, alimentos seguros
e de qualidade. O crescimento populacional e o processo de urbanizacdo s6 foram “possiveis”
devido a esse aprimoramento tecnolégico no ramo alimenticio. Dentre 0s principais avangos
dos séculos XIX e XX estdo: secagem, produtos enlatados, preservacao quimica, refrigeracéo,

congelamento e a fortificagdo dos alimentos®*>°,

O processamento de alimentos envolve um sistema complexo que visa oferecer as populac¢oes
alimentos seguros, duradouros, hiperpalataveis, convenientes, acessiveis e “nutritivos”>*. No
entanto, apesar das inumeras vantagens relacionadas ao processamento de alimentos,
dependendo do nivel de processamento ao qual os alimentos sdo submetidos pode resultar em
repercussdes negativas a saude, tornando-os nutricionalmente inadequados. Além disso, 0s
alimentos processados contribuem para a criacdo de novos habitos alimentares, como o

consumo exarcebado desses alimentos e abandono das refeicdes tradicionais®*°.

As mudancas observadas no padréo alimentar da populacdo associadas ao processamento de
alimentos tém sido acompanhadas pelo aumento das DCNT, dentre elas a obesidade. No
entanto, o impacto do processamento de alimentos sobre a qualidade da dieta e da saude ainda
é pouco explorado na maioria dos paises, tendo em vista que boa parte deles ndo abordam essa
questdo em seus guias alimentares ou adotam uma classificagdo simplista®. Diante disso,
Monteiro et al.®° propuseram um novo sistema de classificacdo de alimentos de acordo com a
natureza, extensdo e o proposito do processamento, sendo essa classificacdo utilizada para a

elaboracio do novo Guia Alimentar para Populacéo Brasileira>*°,

2.5.6 Classificagéo de alimentos segundo a NOVA

Uma equipe de pesquisadores do NUPENS/USP criou a classificagcdo denominada NOVA com
o0 intuito de classificar os alimentos segundo a natureza, a extensdo e o proposito do
processamento. Essa classificagdo foi descrita pela primeira vez em 2010 e vem sendo
aprimorada com o passar do tempo®®®. Atualmente é dividida em: Grupo 1 — Alimentos in
natura ou minimamente processados; Grupo 2 — Ingredientes culinarios processados; Grupo 3

— Alimentos processados e Grupo 4 — Alimentos ultraprocessados (APENDICE A).
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Os alimentos in natura sao aqueles obtidos diretamente das plantas ou animais sem que tenham
sofrido qualquer alteragdo ap0s deixarem a natureza. Ja os alimentos minimamente processados
sdo aqueles alimentos que sofreram um processamento minimo, como limpeza, remocao de
partes ndo comestiveis, secagem, pasteurizacdo, refrigeracdo ou congelamento,
acondicionamento em embalagens e outros, com o intuito de aumentar a duragéo, facilitar o
preparo e tornd-los mais agradaveis para o consumo. Sao classificados como alimentos do grupo

1: frutas, hortalicas, gréos, tubérculos, raizes, ovos, leite, peixes e carnes®-6062,

Os ingredientes culinérios processados sdo substancias obtidas por meio do processo de
purificacdo ou extraidas dos préprios alimentos e geralmente ndo sdo consumidas isoladamente.
Essas substancias sdo utilizadas durante a coccdo ou na producdo de alimentos nas industrias.
Sdo exemplos desses ingredientes: sal, aclcar, 6leos (soja, milho, girassol, oliva) e gorduras

(manteiga e gordura de coco) >-6061,

Os alimentos processados sdo aqueles alimentos que sofreram a adi¢do de substancias como
sal, acucar, vinagre ou 6leo com o objetivo de aumentar a duracdo dos alimentos, modificar o
sabor e tornéd-los mais palataveis. A maioria desses produtos sdo compostos por dois ou trés
alimentos. Sao considerados alimentos processados: alimentos em conserva, frutas em calda,
carnes adicionadas de sal, peixes conservados em 6leo ou dgua e sal, presunto, bacon, queijos,

cerveja e vinho®+60.61,

Os alimentos ultraprocessados sdo formulagdes industriais elaboradas a partir do
processamento de alimentos do grupo 1 ou de constituintes alimentares e/ou sintéticos, como
o6leos hidrogenados ou interesterificados, amidos modificados e outras substancias que nao sdo

encontradas naturalmente nos alimentos®%:62,

Esses alimentos séo caracterizados por conterem diversos tipos de substancias e aditivos que
ndo estdo presentes nos outros grupos de alimentos, por exemplo, adogantes, flavorizantes,
realgadores de sabor, umectantes, maltodextrina e outros®®. Se destacam ainda por serem pobres
em fibras e micronutrientes, apresentarem alta densidade energética, altos teores de sodio,
acucar livre, gorduras totais, saturadas e trans. Essas particularidades fazem desses alimentos
hiperpalataveis, acessiveis e duraveis®®®2. Além disso, eles podem ser consumidos a qualquer
hora e em qualquer lugar*®. Sdo exemplos de alimentos ultraprocessados: biscoitos, bolos e

misturas para bolo, doces e guloseimas, salgadinhos, refrigerantes, refrescos, iogurtes, barras
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de cereais, paes de forma, pdes doces, sopas, molhos, macarrdo instantaneo, hamburgueres,

salsichas e outros embutidos, alimentos do tipo fast-food, dentre outros.

2.6 Alimentos ultraprocessados e o impacto para a saude

O consumo de alimentos ultraprocessados resulta em uma série de danos a salde. As
caracteristicas desse grupo de alimentos, sua composicao, tamanhos das por¢des e 0 marketing
aplicado a esses produtos sdo alguns dos fatores responsaveis pelo o impacto negativo gerado

a saude.

Estudos realizados no Brasil e também em outros paises encontraram associacdo entre o
consumo ou compra de alimentos ultraprocessados de uma forma geral 83648 ou alimentos

especificos que pertencem a essa categoria®®®%57 ¢ o ganho de peso e obesidade.

Canella et al.% utilizando dados da POF 2008-2009 encontraram associagdo positiva ao
avaliarem a disponibilidade domiciliar de alimentos ultraprocessados e a prevaléncia de excesso
de peso e obesidade em adultos brasileiros. Enquanto Louzada et al.%® utilizando o modulo
relativo ao consumo alimentar individual dessa mesma pesquisa observaram que 0 consumo
elevado de alimentos ultraprocessados estava associado com o aumento na média do IMC e

com um maior risco de sobrepeso e obesidade entre as mulheres.

Um estudo desenvolvido pela Organizacdo Pan-Americana da Saide (OPAS) em paises da
América Latina também observou associacdo entre vendas de alimentos ultraprocessados e
obesidade em adultos. Além disso, foi verificada associacdo direta entre 0 aumento na média
do IMC da populacdo adulta e 0 aumento nas vendas de ultraprocessados entre os anos de 2000
e 2009,

Em uma coorte com adultos jovens norte-americanos foi encontrada uma forte associacéo
positiva, entre o habito de frequentar restaurantes do tipo fast food e 0 aumento de peso e a
resisténcia a insulina®”. Em um outro estudo realizado nos EUA utilizando trés coortes, também
foi observado uma associagédo positiva entre 0 consumo de alimentos como batata frita, chips,
carne processada, refrigerante e gordura trans e o ganho de peso a longo prazo®. Outros estudos
realizados em diferentes paises também mostraram forte associacdo entre o consumo elevado

de bebidas agucaradas, ganho de peso e obesidade®:8:6%,
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Em pesquisas desenvolvidas no Brasil, o consumo de alimentos ultraprocessados de uma forma
geral e de alimentos ultraprocessados especificos foi associado a sindrome metabdlica em
adolescentes’®e em adultos’, e também ao aumento dos niveis de lipidios séricos em criancas’?.
Além disso, um estudo realizado no Reino Unido utilizando dados de aquisicdo domiciliar de
alimentos verificou que, em um cenario ideal, onde todo o consumo de ultraprocessados fosse
substituido por alimentos in natura ou minimamente processados, a mortalidade por DCV seria
13% menor do que o esperado e haveria uma reducdo de aproximadamente 22 mil mortes até
2030. Em um cenario mais “realista”, em que todo o consumo de alimentos ultraprocessados
fosse substituido ndo apenas por alimentos in natura ou minimamente processados, mas
também por alimentos processados, resultaria em uma reducdo de cerca de 10% na mortalidade
por DCV até 203073,

2.7 Justificativa

Uma rapida e intensa expansdo tem sido observada no setor de alimentos ultraprocessados € no
consumo desses alimentos no pais. Pesquisas de aquisicdo domiciliar de alimentos realizadas
em regides metropolitanas do pais entre 1987/1988 e 2008/2009 mostraram que os alimentos
ultraprocessados tém substituido os alimentos in natura e minimamente processados. Os
resultados dessas pesquisas demonstram ainda que a participacdo caldrica dos alimentos
ultraprocessados adquiridos aumentou de 18,7% em 1987/1988 para 29,6% em 2008/20091%43,

Em paralelo ao aumento do consumo de alimentos ultraprocessados observa-se também o
aumento na prevaléncia de obesidade. A obesidade, incluindo a obesidade central, é um dos
principais desafios para pratica clinica e para a saude pablica?. Além disso, tem um grande
impacto na saude fisica, mental, psicossocial e econdémica dos individuos e, consequentemente,

na qualidade de vida das pessoas’.

Ademais, o0 aumento da participagdo dos alimentos ultraprocessados na dieta resulta em uma
série de outros danos a salde, em prejuizos para a convivéncia e para o ambiente. O habito de
comer em familia e muitos aspectos importantes da tradicdo e diversidade da culinaria regional
estdo sendo perdidos. Além disso, o processo de producdo, distribuicdo, comercializacdo e

descarte desses produtos oferecem prejuizos consideraveis ao meio ambiente*®63,
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Em novembro de 2014 o Ministério da Saude lancou o novo Guia Alimentar para a Populacdo
Brasileira que enfatiza a importancia de uma alimentacao saudavel, ou seja, cuja a base sejam
alimentos in natura ou minimamente processados, desestimulando o consumo de alimentos
ultraprocessados®!. Essa importante iniciativa € decorrente da pandemia de obesidade e também
do aumento de outras DCNT, assim como de um maior entendimento de diversos setores da
salde e da sociedade em geral sobre os efeitos do consumo de alimentos ultraprocessados para

a saude da populacéo brasileira.

Tendo em vista o atual contexto de salde e nutricdo, o propdsito desta dissertacdo € verificar
se um maior consumo de alimentos ultraprocessados esta associado ao aumento do IMC e da

CC em uma grande amostra de adultos de seis estados brasileiros.
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3 OBJETIVOS

3.1 Objetivo geral

Verificar se 0 maior consumo de alimentos ultraprocessados esta associado com o0 aumento do
indice de massa corporal e da circunferéncia da cintura entre os participantes da linha de base
do Estudo Longitudinal de Saude do Adulto (ELSA-Brasil) (2008-2010).

3.2 Objetivos especificos

- Descrever os indicadores antropométricos, indice de massa corporal e circunferéncia da

cintura, segundo os quartis de consumo de alimentos ultraprocessados.

- Investigar a associacdo entre o consumo de alimentos ultraprocessados e o indice de massa
corporal (variavel continua e categorica) independente da presenca de variaveis de confusdo em

participantes do ELSA-Brasil.

- Investigar a associa¢do entre o consumo de alimentos ultraprocessados e a circunferéncia da
cintura (variavel continua e categorica) independente da presenca de variaveis de confusdo em

participantes do ELSA-Brasil.
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Abstract

Obijective: To verify if the intake of ultra-processed foods is associated to higher body mass
index (BMI) and waist circumference (WC) among participants of the ELSA-Brasil cohort.
Design: Cross-sectional analysis of the ELSA-Brasil baseline (2008-2010). Dietary information
obtained through a food frequency questionnaire was classified according to characteristics of
food processing (NOVA) and used to estimate the percentage caloric contribution from ultra-
processed food to individuals’ total caloric intake. Ultra-processed foods are industrial
formulations, elaborated from food processing, synthetic constituents, and food additives. BMI
and WC and their respective cut-off points served as response variables. Associations were
estimated through linear and multinomial logistic regressions, after adjusting for confounders
and total caloric intake.

Setting: Six Brazilian capital cities, 2008-2010.

Subjects: Active and retired civil servants, aged 35-64 years, from universities and research
organizations (n=8977).

Results: Ultra-processed foods accounted for 22.7% of total energy intake. After adjustments,
individuals in the last quartile of the percentage caloric contribution from ultra-processed
presented a higher BMI ($=0.80 kg/m?; 95% CI=0.53; 1.07) and WC (B=1.71; 95% CI=1.02;
2.40), and higher chances of being overweight (OR=1.31; 95% CI=1.13; 1.51), obese
(OR=1.41; 95% ClI=1.18; 1.69) and having significantly increased WC (OR=1.41; 95%
CI=1.20; 1.66) in comparison to those in the first quartile. All associations suggest a dose-
response gradient.

Conclusion: Results indicate the existence of associations between greater caloric contribution
from ultra-processed food and higher BMI and WC, which are independent of total caloric
intake. These findings corroborate public policies designed to reduce the intake of this type of
food.

Keywords: Food Consumption, Ultra-processed foods, Obesity, Waist circumference, ELSA-

Brasil.
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Introduction

Obesity is an epidemic caused by a complex and multi-causal process, which currently affects
high-, middle- and low-income countries™. According to the World Health Organization
(WHO), in 2014, there were more than 1.9 billion overweight adults, of which 600 million were
obese. The Global Burden of Disease Project estimated that, in 2015, a high body mass index
(BMI) was the world’s 4" leading risk factor, largely contributing to the global burden of
chronic non-communicable diseases (CNCD) and disabilities®. In Brazil, the increase in
obesity prevalence has been documented since the 1970’s through national surveys, and there

has been a clear accelerated rise in the last two decades®?.

In addition to greater incidence and prevalence of obesity, there has also been a marked increase
in the production and consumption of ultra-processed foods®®. Industrial processing creates
“food products” made from substances extracted from foods or obtained from food or synthetic
constituents and food additives. Ultra-processed foods have high energy density, high levels of
sodium, free sugar, and total, saturated, and trans fat, as well as low levels of fiber, protein,
micronutrients and phytochemicals. In addition, they are highly palatable, accessible and last
longer(-). Some examples of ultra-processed foods include hamburgers, sausages, cold meats,
pizza, industrialized snacks, instant noodles, distilled beverages, diet and regular soda, candies,

cereal bars, and other fast-food meals.

Recent evidences in Brazil and other countries have shown an association between the intake
or purchase of ultra-processed foods in general®#19, or of specific ultra-processed foods13),
and weight gain, overweight and obesity. Canella et al.®® recently found a positive association
between availability of ultra-processed foods at home and an increase in mean BMI and
prevalence of overweight and obesity, using data from the Brazilian Household Budget Survey
2008-2009. By applying the module relative to individual dietary habits from this same survey
— considering two 24-hour food-intake registers - Louzada et al.® also observed that a high
ultra-processed food intake in adults and adolescents was associated to increased mean BMI
and higher risk of overweight and obesity. A prospective study with adults participating in the
SUN study (University of Navarra Follow-up) also demonstrated an association between ultra-
processed food intake and a higher risk of overweight and obesity®®. However, these studies

used only BMI as an anthropometric indicator of nutritional status.
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Although BMI is a widely used measure in epidemiological studies for general adiposity, it has
been considered a poor/insufficient indicator of obesity, since it is not able to separate muscle
and adipose tissues or identify body fat distribution®>1617), Moreover, BMI is less associated
to the risk of developing cardiovascular diseases and diabetes as compared to waist

circumference (WC), which is an indicator frequently used to measure central adiposity®®,

Thus, the objective of the present study was to investigate the association between intake of
ultra-processed foods and BMI and WC among participants in the baseline of the Brazilian
Longitudinal Study of Adult Health (ELSA-Brasil) (2008-2010). Our hypothesis is that a higher
intake of ultra-processed foods is associated to a higher BMI and WC.

Methods

This is a cross-sectional analysis of ELSA-Brasil baseline data, carried out between August
2008 and December 2010. ELSA-Brasil is a multicenter cohort comprising 15105 active or
retired civil servants, aged 35-74 years old, from universities (teaching and research
organizations) in six Brazilian capital cities (states of Minas Gerais, S&o Paulo, Rio de Janeiro,
Rio Grande do Sul, Espirito Santo and Bahia). Exclusion criteria for ELSA-Brasil cohort were
severe cognitive or communication impairment, intention to change jobs or stop working in the
institution in the near future and among retired, residing outside the corresponding metropolitan
area. Women with current or recent pregnancy were not included as such, and their interview
and examination were postponed to four or more months after delivery®®. Further details about
the study design, enrollment process and other information can be found in a previous study®),

Details about the cohort profile were previously presented by Schmidt et al.*?.

Out of 15105 ELSA-Brasil participants, 45 were ineligible for the present study for not
presenting information on dietary habits (n=36) and/or anthropometric measurements, BMI
(n=6) or WC (n=3). Exclusion criteria also included 1) participants with an energy intake <
percentile 1 (1146.3 kcal/day; n=150) or > percentile 99 (7176.9 kcal/day; n=151), due to the
risk of under- or overestimating energy intake; 2) participants who underwent bariatric surgery
(regardless of the date of the surgery) (n=107) because of food intake alterations; 3) individuals
aged 65 or over (n=1592) due to body composition changes observed in this age group
regarding BMI and especially WC that does not track central adiposity as well in older vs.

younger individuals?®2Y; 4) participants who changed their dietary habits or went on a diet six
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months before the interview (n=4158). Therefore, the final sample was made up of 8977
participants. For other variables with missing data, exclusions took place only during the

multivariate analysis.

For this study, two response variables were used — BMI and WC — and both were analysed as
continuous and categorical variables. BMI was obtained by weight and height (kg/m?) and the
individuals were classified as eutrophic (BMI<25.0 kg/m?), overweight (BMI=25.0-29.9
kg/m?), and obese (BMI>30.0 kg/m?)®®. Weight was measured on an electronic scale
(Toledo®, Séo Bernardo do Campo, S&o Paulo, Brazil) with a 50-g precision. Height was
measured using a stadiometer (Seca®, Hamburg, Germany) with 0.1-cm precision.

WC was classified according to the WHO cut-off points as normal (<94 cm for men; <80 cm
for women), increased risk for metabolic complications (>94 and <102 cm for men; >80 and
<88 cm for women) and significantly increased risk for metabolic complications (=102 c¢cm for
men; >88 cm for women)®®), and called herein as “increased WC” and “significantly increased
WC”, respectively. WC was measured in the mean point between the last rib and the iliac crest.
For this measurement, a non-elastic anthropometric tape was used (Mabis®, Waukegan,
Illinois, USA) with 0.1-cm precision.

All measurements were taken by trained and certified research team, and the participants were

fasting, empty bladder, wearing uniforms and on barefoot®?,

The explanatory variable was the percentage caloric contribution from ultra-processed food in
total energy intake, which was grouped into quartiles. Information on dietary habits was
obtained through a semi-quantitative Food Frequency Questionnaire (FFQ) with 114 food
items, which measured dietary habits of the 12 months before the interview®®. The FFQ
presented satisfactory reliability for all nutrients and reasonable relative validity for energy,
macronutrients, calcium, potassium, and vitamins E and C. In the reproducibility analysis, the
intra-class correlation coefficients varied between 0.55 and 0.83 for protein and vitamin E,
respectively. In the validation analysis, they varied between 0.20 and 0.72 for selenium and

calcium, respectively®@®.

The quantification of nutrients listed on the FFQ was prepared based on the following

calculation: quantity of portions consumed per meal x weight/portion size x frequency of
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consumption x nutritional composition of the food portion. Nutritional composition of the food
items was obtained through the software Nutrition Data System for Research (NDSR), from the
University of Minnesota, and based on the Brazilian Food Composition Database (TACO) from
the Universidade Estadual de Campinas (UNICAMP)@),

Ultra-processed food intake was estimated using NOVA, a classification proposed by Monteiro
et. al.(", who divided foods according to their nature, extension and purpose of processing, into
four groups, as it follows: Group 1 — Unprocessed or minimally processed foods; Group 2 —
Processed culinary ingredients; Group 3 — Processed foods; and Group 4 — Ultra-processed
foods®. In ELSA-Brasil study, processed culinary ingredients were grouped with unprocessed

or minimally processed foods®®.

Ultra-processed foods were defined as industrial formulations elaborated from substances
extracted from foods or obtained from food or their synthetic constituents and food additives
such as flavours, preservatives and sweeteners®. Compared to the other food groups these
formulations are energy-dense, and are higher in sodium, free sugars, total, saturated, and trans
fat, as well as lower in fiber and micronutrients. Examples of ultra-processed foods are shown

in Supplementary Table 1.

Four variable groups were considered for adjustment: sociodemographic characteristics,
socioeconomic indicator, health-related behaviors, and comorbidities. Sociodemographic
characteristics included sex, age, and self-reported race/skin color (White, Brown, Black,
Asian, or Indigenous). The socioeconomic indicator analyzed was per capita family income

(categorized into quintiles).

Health-related behaviors included smoking (never smoked, former smoker, and smoker),
leisure physical activity (low, moderate, and vigorous), caloric intake from unprocessed or
minimally processed food and processed culinary ingredients (Group 1) and total caloric intake.
The caloric intake from unprocessed or minimally processed food and processed culinary
ingredients were categorized into quartiles. Some examples of this group include fruits,
vegetables, meats, rice, beans, salt and vegetable oils. Physical activity was measured using the
dimension of leisure physical activity through the International Physical Activity Questionnaire
(IPAQ), and classified as low (<600 MET min/week), moderate (600 — 3000 MET min/week),
and vigorous (>3000 MET min/week)5:27),
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As to comorbidities used for adjustment, medical diagnosis report of diabetes mellitus (no and
yes) and hypertension (no and yes), obtained through the question “Has your doctor ever told
you have had or have one of the following diseases? ”. The possible answers were “no”, “yes,
only during pregnancy” and “yes”. For this study, the answer “yes, only during pregnancy”

was grouped with the option “no .

Analysis

First, a descriptive analysis of the study population was conducted with distribution of means
and standard deviations (SD) for continuous variables, and of proportions for categorical

variables.

The magnitude of the association between ultra-processed food intake and BMI and WC was
estimated by multiple linear regression. Additionally, the association between ultra-processed
food intake and categorized BMI and WC was estimated by multinomial logistic regression; in
that, the reference categories were eutrophic and normal WC. Separate models were created for
each response variable. Raw coefficients were estimated first, and followed by consecutive
adjustments for sociodemographic and socioeconomic characteristics, and health-related
behaviors and comorbidities. For clarity, the adjustments for Group 1 and total caloric intake
are shown separately in the two last models. Only the variables associated with the response
variables at a significance level of 20% or less were included in the multivariate analysis. In the
multivariate analyses, we used a significance level of 5% to retain a variable in the final model,
except for sex, Group 1 and total caloric intake that were kept regardless of their p-value. The
adequacy of the linear regression models to the assumptions of homoscedasticity and normality
was verified through graphs. The analyses were carried out using the statistical software
STATA 12.1 (Stata Corporation, College Station, USA).

Results

Of 8977 participants, most were female (51.9%), aged 45-54 years-old (43.6%), and self-
reportedly white (52.0%) (Table 1). According to the BMI classification, 38.7% of participants
were overweight and 19.7% were obese. Regarding WC, 26.9% of participants were in the
‘increased’ and 31% in the ‘significantly increased’ risk categories for metabolic complications.

Ultra-processed foods accounted for 22.7% of total energy intake (kcal).
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Figure 1 shows the distribution of mean BMI (a) and mean WC (b), and their respective 95%
confidence intervals (95% CI) adjusted for sex and age according to ultra-processed food intake
quartiles. The results suggest mean BMI and WC are greater as ultra-processed food intake

increases.

The associations between ultra-processed food consumption and BMI and WC are depicted in
Table 2. In the univariate analysis, a tendency of greater BMI as ultra-processed food intake
increases was observed, but this association was not statistically significant (p=0.21). When
adjustments were made for sociodemographic and socioeconomic characteristics, these
associations became statistically significant — individuals in the last ultra-processed food intake
quartile presented a mean BMI 0.83 kg/m2 higher (95% CI: 0.55; 1.11) than those in the first
quartile, with a dose-response gradient between the associations. These associations remained
after adjustment for health- related behaviors, and comorbidities, as well as the dose-response
gradient. We observed that individuals in the last quartile of ultra-processed food intake
presented a mean BMI 0.80 kg/m2 higher (95% CI: 0.53; 1.07) than the individuals in the first

quartile.

Regarding the WC, the univariate analysis showed a negative and decreasing association as
ultra-processed food intake increased. The individuals in the last quartile presented a mean WC
1.11 cm lower (95% CI: -1.84; -0.37) than those in the first quartile. However, when
adjustments were made for sociodemographic and socioeconomic characteristics, these
associations became positive and statistically significant, with a gradual increase between the
quartiles. As compared to the individuals in the first quartile, those in the last ultra-processed
food intake quartile presented a mean WC 1.82 cm higher (95% CI: 1.11; 2.54). After
adjustments for sociodemographic and socioeconomic characteristics, health-related behaviors,
and comorbidities, we observed that individuals in the last ultra-processed food intake quartile
presented mean WC 1.71 cm higher (95% CI: 1.02; 2.40) when compared to individuals in the

first quartile, with the presence of a dose-response gradient between the associations (Table 2).

Table 3 shows the results of the multinomial logistic regression for the association between
ultra-processed food intake and overweight, obesity and WC categories. After all adjustments,
the individuals in the last quartile - as compared to those in the first quartile, and having the
eutrophic participants as reference - had 31% (OR: 1.31; 95% CI: 1.13; 1.51) and 41% (OR:
1.41; 95% ClI: 1.18; 1.69) greater chances to be overweight and obese, respectively, with dose-
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response gradients in the associations. Regarding the WC, after all adjustments, compared to
individuals with normal WC, those in the last quartile of ultra-processed food intake had 41%
more chances of presenting a significantly increased WC (OR: 1.41; 95% CI: 1.20; 1.66) as
compared to those in the first quartile. No association was found between ultra-processed food

intake and the increased WC category (Table 3).

Further adjustments for the consumption of unprocessed or minimally processed food and
processed culinary ingredients (Group 1) and total caloric intake (final models of Table 2 and
3) attenuated the magnitude of the associations but they remain in the same direction and

statistically significant.

Discussion

This study stands out for investigating the association between BMI and WC and ultra-
processed food intake. As far as we know, it is also the first to show an association between
WC and ultra-processed food intake, according to the classification proposed by Monteiro et
al.?,

After adjustments for sociodemographic characteristics, socioeconomic indicator, health-
related behaviors, and comorbidities, greater BMI and WC were observed as ultra-processed
food intake increased. Similar results were obtained in the analysis using the cut-off points for
overweight and obesity, and also for significantly increased WC. These results remained
positive even after adjustment for consumption of unprocessed or minimally processed food

and processed culinary ingredients (group 1) as well as after adjustment for total caloric intake.

Our results reinforce the hypothesis that not only the quantity of ingested calories contributes
to weight gain, but also the nature of these calories, as the associations found are independent
of the level of caloric intake. It is also worth pointing out that our explanatory variable was the
percentage contribution from ultra-processed foods to total caloric intake, i.e., individuals with
low total caloric intake (<1500 kcal daily) and those with high caloric intake (>4500 kcal daily)
would be both grouped in the upper quartile of the explanatory variable if ultra-processed foods
accounted for 29% or more of their total caloric intake. Consequently, the adjustment for total
caloric intake may be regarded as an overadjustment, and if such, the magnitudes of the

associations are higher, as shown in the models of Tables 2 and 3.
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The associations found in the study can be partly explained by the characteristics of these foods,
such as accessibility, practicality, and high palatability, which encourage the exaggerated and
“unnoticed” consumption of these foods®®. Moreover, these foods present poor nutritional
value due to their high energy density, high levels of sodium, free sugar, total, saturated, and
trans fat; their low levels of fibers and micronutrients; and the presence of artificial flavoring,
preservatives, and other additives(:?9),

The lack of association between ultra-processed foods intake and BMI, overweight and obesity,
observed in the univariate analysis, may be explained by the presence of multiple confounding
factors that interfere in this association in opposite directions. In the present study, the variable
age, for instance, seems to play this role, since after adjusting for age, we found statistically
significant associations between the variables. Regarding WC, a negative and decreasing
association between increased ultra-processed food intake and WC was found in the univariate
analysis. However, after adjusting for age, this association became positive and increasing,
indicating a strong negative confounding factor. Previous studies conducted in Brazil showed

higher intake of ultra-processed food among younger individuals®39,

The results of the present study corroborate those described by Canella et al.®), who found a
positive association between the availability of ultra-processed foods at home and prevalence
of overweight and obesity in Brazilians. However, Louzada et al.®), who evaluated individual
food consumption by means of two 24-hour food-intake registers, found a positive association
between ultra-processed food intake and BMI, overweight and obesity only in women. The
authors suggest that the lack of association in males may result from confounding factors that
were not measured, or measured with higher error in this group, such as the variables physical
activity and smoking, which were indirectly estimated. It is unlikely that this happened in the
present study, considering all adjustment variables used were collected through interviews or
exams, with a high level of rigor and quality control and assurance, with no quality differential
for men and women®?, It is noteworthy that the instrument used to evaluate the participant food
consumption was different than that used for ELSA-Brasil. This explains some of the
differences found between the two studies, since FFQ is generally more appropriate to assess
usual food consumption, because food diaries generally do not cover an appropriate number of
days and require correction for intra-individual variance to be used. In addition FFQ are easy,
quick and low cost, and has the advantage of obtaining an overall information on the intake

over a long period of time®32),
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The consistent findings of this study are reinforced by the results of previous studies from
different countries. A study carried out by the Pan American Health Organization (PAHO), in
Latin American countries between 2000 and 2013, found a positive association between the
sales of ultra-processed foods and obesity in adults®®. In a cohort with young adults in the
USA, a strong positive association was found between the habit of eating at fast-food
restaurants, which mostly sell ultra-processed foods, and weight gain®®. Similarly, another
study involving three cohorts reported a positive association between ultra-processed foods,
such as french fries, chips, processed meats, soft drinks, and trans fat, and long-term weight
gain®. Furthermore, prospective and cross-sectional studies, performed in different countries,
indicate a strong association between the elevated consumption of soft drinks and weight gain
and obesity®?33343%) However, unlike some previous studies, a study conducted in the United
Kingdom using data from the National Diet and Nutrition Survey (2008-2012) described no

association between ultra-processed food intake and body weight©®),

Although we did not find other studies that evaluated the relation between ultra-processed food
intake, as defined by NOVA, and WC, some investigations corroborate our results. Cunha et
al.®" analysed data from adults living in the metropolitan region of Rio de Janeiro, and
demonstrated a positive association between WC and western dietary habits, characterized by
fast foods, sweets, and soft drinks in women®?),

A longitudinal analysis with data from five European countries participating in the European
Prospective Investigation into Cancer and Nutrition (EPIC) shows a positive association
between the consumption of bread, processed meat, margarine, and soft drinks, and WC

elevation in the periods analyzed, after adjustment for BMI and WC in the study baseline®®).,

The results of analyses using data from the Framingham Heart Study showed that individuals
who consumed one (350 mL) or more cans of soft drinks per day presented a higher risk of
developing an increased WC (>102 cm for men and >88 cm for women) and other metabolic
syndrome components, as compared to those with infrequent consumption (less than one can
per day)®). Some studies®39 suggest the presence of fructose-rich corn syrup in these
beverages favors weight gain and abdominal obesity. However, results found by Dhingra et
al.® showed no difference in associations considering regular or diet beverages, which
suggests the influence of other factors in this relation. It is important to remember that liquid

foods have lower satiety power and can thus lead to an exaggerated energy intake®2:343%),
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We must consider that the classification of foods according to nature, extension, and processing
purpose is recent and still under development, and some changes may still be incorporated to
NOVA with time. In contrast to traditional systems of food classification, this new system does
not focus on nutrients but rather on the nature, extension, and processing purposes, making
distinctions between types, uses and effects of food processing®®4V), representing a new view
of what matters most as we face the era of obesity and chronic diseases. On the other hand,
although it may appear simple to use, the NOVA system requires that people know and report
correctly what they eat in order to apply this food classification, and this may lead to
nondifferential misclassification of some foods“?. We believe that the NOVA classification
opens up new avenues to understand the role of industrialized diets in the development of the
most common chronic diseases, and will help to improve public policies towards the control of

the obesity epidemics®Y.

This study stands out for investigating the association between ultra-processed food intake and
WC in a sample of Brazilian adults; for assessing individual food intake through a validated
FFQ®24; used the NOVA classification which, despite being new helps us understand the role
of dietary habits in the obesity epidemic; and also for the sample size and sample diversity.
Moreover, it is worth highlighting that association estimates were adjusted for important

confounding factors.

Nonetheless, some limitations must be acknowledged. Considering its cross-sectional design,
it is not possible to establish causality between ultra-processed food intake and BMI and WC.
Although the ELSA-Brasil cohort is not representative of the Brazilian population, there is no
reason to doubt that the associations found can be extrapolated to similar adult populations,
considering we did not identify factors that modify the associations shown®?. We must consider
that the classification of foods according to nature, extension, and processing purpose is recent
and can therefore be reviewed in the future. Furthermore, the FFQ used with the participants in
the baseline was not designed to classify foods according to characteristics of food processing;
therefore, non-differential classification errors may occur, which would lead to an
underestimation of the magnitude of associations found“®. In addition, the FFQ favors an
overestimation of food consumption®®; however, this is true of all groups and not only for
ultra-processed foods. Also, considering we used the percentage mean daily intake attributed to
ultra-processed foods, as opposed to specific quantities, it is unlikely that any overestimation

due to FFQ limitation interfered in our results. Finally, because BMI and WC are very highly
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correlated (r=85%), we could not adjust the analysis of WC for BMI, and thus, we cannot

guarantee that the associations of ultra-processed foods with WC are independent of BMI.

Conclusion

This study has shown that a higher ultra-processed food intake is associated to higher BMI and
W(C independently of the level of caloric intake, after adjustments for confounding variables,
with dose-response gradient between associations. These findings corroborate the hypothesis
that links the increase in ultra-processed food intake and the obesity epidemic in Brazil and in
the world. Considering food selection and supply are highly impacted by the sociocultural,
economic and health environment, our results reinforce the importance of public policies, such
as the Dietary Guidelines for the Brazilian Population, revised in 2014*%, which promote the
reduction of ultra-processed food consumption and guide the population to replace them for
unprocessed and minimally processed foods.
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Table 1: Descriptive characteristics of the analytical sample from the Brazilian Longitudinal
Study of Adult Health according to quartiles of consumption of ultra-processed (ELSA-Brasil),

20082010, (n=8977).

Quartiles of consumption of ultra-

Population processed foods (% of total energy) p-valor
(% or median) 15t 2nd 3rd 4t
(<16%)  (16-22%)  (22-29%)  (>29%)

Sex <0.001
Female 51.9 21.6 23.6 26.2 28.6
Male 48.1 28.7 26.5 23.8 21.0
Age group (years) <0.001
35-44 23.6 16.4 22.9 26.1 34.6
45-54 43.6 24.6 25.2 25.8 24.4
55-64 32.8 31.7 26.3 23.1 18.9
Race/ skin color* <0.001
White 52.0 18.7 23.2 27.2 30.9
Brown 28.5 30.5 27.2 22.7 19.6
Black 15.2 35.0 25.9 22.1 17.1
Asian 2.3 24.4 33.7 23.9 18.1
Indigenous 1.0 36.8 19.5 25.3 18.4
Per capita family income* <0.001
1st quintile 14.2 18.2 235 25.9 324
2nd quintile 23.8 19.9 25.5 25.1 29.5
3rd quintile 19.3 23.7 24.9 26.4 24.9
4th quintile 21.3 28.2 23.9 25.1 22.8
5th quintile 21.0 33.2 26.4 23.1 17.3
Group 1 keal intake 1811.6 21428 10436 17384 14517  <0.001
(Median)?
Total kcal intake (Median) 2780.7 2802.2 2826.1 2787.2 2717.1 <0.05
Physical activity* 0.09
Low 78.0 24.7 24.6 25.4 25.3
Moderate 14.0 27.1 26.8 23.6 225
Vigorous 6.7 25.3 25.8 22.7 26.3
Smoking <0.001
Never smoked 56.6 23.0 24.7 25.8 26.6
Former smoker 28.1 27.3 25.6 24.0 23.0
Smoker 15.4 28.1 25.2 23.8 22.9
Hypertension* <0.001
No 71.3 23.1 25.2 25.4 26.3
Yes 28.7 29.8 24.5 24.0 21.7
Diabetes mellitus* <0.001
No 93.8 23.8 25.1 25.4 25.7
Yes 6.2 43.1 23.6 19.0 14.3

*There may be differences in totals due to loss of information
aGroup 1: unprocessed or minimally processed food and processed culinary ingredients
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Table 2: Unadjusted and adjusted coefficients () of the association between the relative
contribution of ultra-processed food to total energy intake (in quartile) and body mass index and
waist circumference, ELSA-Brasil, 2008-2010.

Quartiles of consumption of ultra-processed foods
(% of total energy)

1st 2nd 3rd 4th
Body Mass Index
Model 0 Reference 0.01 0.10 0.17
B (95% CI) (-0.26; 0.27)  (-0.17;0.37)  (-0.10; 0.44)
Model 1 Reference 0.30* 0.53*** 0.83***
B (95% CI)! (0.03; 0.57) (0.25; 0.80) (0.55; 1.11)
Model 2 Reference 0.41** 0.55*** 0.80***
B (95% Cl)? (0.15; 0.67) (0.28; 0.81) (0.53; 1.07)
Model 3 Reference 0.43** 0.59*** 0.89***
B (95% CI)® (0.17; 0.69) (0.33; 0.86) (0.61;1.17)
Model 4 Reference 0.34* 0.44** 0.64***
B (95% CI)* (0.08; 0.61) (0.17;0.72) (0.33; 0.95)
Waist circumference
Model 0 Reference -0.71 -0.89* -1.11**
B (95% CI) (-1.45;0.02) (-1.62;-0.15) (-1.84;-0.37)
Model 1 Reference 0.40 1.00** 1.82***
B (95% CI)* (-0.29;1.09)  (0.30;1.70)  (1.11;2.54)
Model 2 Reference 0.65 1.02** 1.71%**
B (95% CI)? (-0.02; 1.31) (0.35; 1.70) (1.02; 2.40)
Model 3 Reference 0.73* 1.22%** 2.10%**
B (95% CI)® (-0.02; 1.31) (0.35; 1.70) (1.02; 2.40)
Model 4 Reference 0.34 0.53 0.95*
B (95% CI)* (-0.34;1,01) (-0.18;1,24) (0,17;1,74)

*p < 0.05, **p < 0.01, ***p < 0.001.

Model 0: Unadjusted

Model 1: Model 0 + sex, age, race/skin color and per capita family income

2Model 2: Model 0 + model 1 + physical activity, smoking, hypertension and diabetes

SModel 3: Model 0 + model 1 + physical activity, smoking, hypertension and diabetes, group 1 caloric intake
4Model 4: Model 0 + model 1 + physical activity, smoking, hypertension and diabetes, group 1 caloric intake,
total caloric intake
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Table 3: Association between the relative contribution of ultra-processed food to total energy intake
(in quartile) and overweight, obesity, increased and significantly increased waist circumference,
ELSA-Brasil, 2008-2010.

Quartiles of consumption of ultra-processed foods
(% of total energy)

1st 2nd 3rd 4th
Overweight
Model 0 Reference 0.97 1.01 0.97
OR (95% CI) (0.85; 1.11) (0.89; 1.16) (0.85; 1.11)
Model 1 Reference 1.09 1.23** 1.32%**
OR (95% CI)! (0.96; 1.25) (1.08; 1.41) (1.15; 1.52)
Model 2 Reference 1.12 1.22** 1.31*%**
OR (95% ClI)? (0.98; 1.29) (1.06; 1.40) (1.13; 1.51)
Model 3 Reference 1.14 1.24** 1.32%**
OR (95% CI)® (0.99; 1.30) (1.07; 1.42) (1.15; 1.53)
Model 4 Reference 1.14 1.24** 1.32%**
OR (95% CI)* (0.99; 1.31) (1.08; 1.42) (1.15; 1.53)
Obesity
Model 0 Reference 0.94 1.02 1.02
OR (95% CI) (0.80; 1.11) (0.87; 1.20) (0.87; 1.19)
Model 1 Reference 1.10 1.29** 1.45%**
OR (95% CI)! (0.93; 1.30) (1.09; 1.53) (1.23; 1.73)
Model 2 Reference 1.15 1.27** 1.41%***
OR (95% ClI)? (0.97; 1.37) (1.07; 1.51) (1.18; 1.69)
Model 3 Reference 1.19 1.32** 1.46%**
OR (95% CI)® (1.00; 1.42) (1.10; 1.57) (1.22; 1.75)
Model 4 Reference 1.17 1.30** 1.43***
OR (95% CI)* (0.98; 1.39) (1.09; 1.55) (1.20; 1.72)
Increased waist circumference
Model 0 Reference 1.10 1.08 1.03
OR (95% CI) (0.95; 1.27) (0.93; 1.25) (0.89; 1.19)
Model 1 Reference 1.16* 1.15 1.13
OR (95% CI)! (1.00; 1.34) (0.99; 1.34) (0.97; 1.32)
Model 2 Reference 1.19* 1.16 1.13
OR (95% CI)? (1.02; 1.38) (0.99; 1.35) (0.96; 1.32)
Model 3 Reference 1.19* 1.16 1.13
OR (95% CI)® (1.02; 1.38) (1.00; 1.36) (0.96; 1.34)
Model 4 Reference 1.14 1.08 1.00
OR (95% CI)* (0.98; 1.33) (0.92; 1.27) (0.84; 1.20)
Significantly increased waist circumference
Model 0 Reference 1.02 111 1.13
OR (95% CI) (0.89; 1.17) (0.97; 1.28) (0.98; 1.29)
Model 1 Reference 1.15 1.29** 1.42%**
OR (95% CI)! (0.99; 1.33) (1.11; 1.50) (1.22; 1.65)
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Model 2 Reference 1.23* 1.32** 1.41%**
OR (95% CI)? (1.05; 1.43) (1.13; 1.54) (1.20; 1.66)
Model 3 Reference 1.25** 1.38*** 1.55%**
OR (95% CI)? (1.07; 1.46) (1.18; 1.62) (1.31; 1.83)
Model 4 Reference 1.14 1.19* 1.21*

OR (95% CI)* (0.98; 1.35) (1.01; 1.40) (1.01; 1.46)

Reference categories are eutrophic (for overweight and obesity) and normal waist circumference (for increased

and significantly increased waist circumference).
*p < 0.05, **p < 0.01, ***p < 0.001.
Model 0: Unadjusted

Model 1: Model 0 + sex, age, race/skin color and per capita family income

2Model 2: Model 0 + model 1 + physical activity, smoking, hypertension and diabetes
3Model 3: Model 0 + model 1 + physical activity, smoking, hypertension and diabetes, group 1 caloric intake
“Model 4: Model 0 + model 1 + physical activity, smoking, hypertension and diabetes, group 1 caloric intake,

total caloric intake
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Supplementary Table 1: Ultra-processed foods. ELSA-Brasil (2008-2010).

Ultra-processed foods

Breads: Light bread, white/pita bread, sweet/homemade bread, whole grain/rye bread, Brazilian
cheese bread

Cakes and biscuits: cake, stuffed cake, crackers, sweet biscuit w/ filling, sweet biscuit w/o filling
Yogurts: light yogurt, plain yogurt

Cream cheese: light cream cheese, regular cream cheese

Margarine

Mayonnaise: light mayonnaise, regular mayonnaise

Sausages and cold meats: sausage/chorizo/Vienna sausage, hamburger (beef), light cold cuts,
ham/mortadella/salami

Snacks and instant soup: pizza, instant noodles, baked snacks, fried snacks, hot dogs, instant soup
Sweets and treats: chocolate powder, chocolate/bonbons/sweets, pudding/mousse, jam/jelly,
gelatin, ice cream, fruit popsicles, caramel/candy

Cereal bars

Soft drinks, processed juices and artificial juices: diet soda, regular soda, processed juice
wi/sugar, processed juice w/ sweetener, artificial juice w/ sugar, artificial juice w/ sugar, artificial
juice w/ sweetener

Distilled beverages: whisky, vodka, cachaca
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Figure 1: Distribution of means (95% confidence interval) of body mass index (BMI) (a) and waist
circumference (WC) (b) adjusted by sex and age according to quartiles of the relative contribution of
ultra-processed food to total energy intake in the Brazilian Longitudinal Study of Adult Health (ELSA-
Brasil), 2008-2010 (n 8977). Values are means, with their 95% CI represented by vertical bars,
adjusted for sex and age (both P trend<0-01).
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6 CONSIDERACOES FINAIS

Esta dissertacdo investigou a associacdo entre o consumo de alimentos ultraprocessados e 0s
indicadores de obesidade geral e central, ap6s considerar os ajustes por caracteristicas
demograficas, indicadores de posi¢do socioecondmica, comportamentos relacionados a satde

e comorbidades.

Os resultados encontrados neste estudo revelam que quanto maior o consumo de alimentos
ultraprocessados maior o IMC, fato observado também em outros estudos nacionais e
internacionais. Além disso, o0 presente estudo destaca-se a0 apresentar a associacao entre o
consumo de alimentos ultraprocessados e 0 aumento da CC. Vale ressaltar ainda a presenca de

gradiente dose-resposta entre as associa¢fes observadas para os dois indicadores de obesidade.

Esses resultados corroboram a hipoOtese que associa 0 aumento no consumo de alimentos
ultraprocessados a epidemia de obesidade no Brasil e no mundo, e destaca a necessidade de
levar em consideracdo ndo apenas a quantidade de calorias ingeridas, mas também a natureza
dessas calorias, tendo em vista os resultados que indicam efeitos negativos do consumo de

alimentos ultraprocessados para a saude.

Considerando que nossas escolhas alimentares séo determinadas pelo ambiente em que vivemos
e 0s prejuizos gerados pelo aumento da producdo e consumo de alimentos ultraprocessados,
politicas pablicas de incentivo a alimentacdo saudavel e reducdo do consumo desses alimentos
sdo altamente recomendadas. Como exemplo, politicas de subsidio a alimentos naturais podem
incentivar mudancas na direcdo desejada, uma vez que alimentos naturais sdo com frequéncia
mais caros do que os alimentos ultraprocessados. No mesmo sentido, restri¢do a publicidade de

alimentos ultraprocessados, em especial para crian¢as, deveriam ser incentivadas.



APENDICES

APENDICE A - Classificaco de alimentos segundo a NOVA

Grupo alimentar

Natureza, extenséo e
propésito do processamento

Exemplos

Alimentos in natura
ou minimamente
processados

S&o alimentos in natura
aqueles obtidos diretamente
das plantas ou animais sem
que tenham sofrido qualquer
alteracdo ap0s deixarem a
natureza. Os alimentos
minimamente processados sao
aqueles que sofreram um
processamento minimo a fim
de aumentar a duracdo e torna-
los mais palataveis e
agradaveis para o0 consumo.

Legumes, verduras, frutas, batata, mandioca
e outras raizes e tubérculos, arroz, milho,
leguminosas, frutas secas, castanhas, carnes
e pescados frescos, resfriados ou
congelados, ovos, leite pasteurizado,
ultrapasteurizado ou em pé.

Ingredientes

S&o substancias obtidas por

Oleos de soja, de milho, de girassol ou de

culinarios meio da purificacdo ou oliva, manteiga, banha de porco, gordura de
processados extraidas dos alimentos e que | coco, farinhas, féculas, aglcar e sal.
serdo utilizadas durante a
€OoC¢ao ou na producéo de
alimentos nas industrias.
Normalmente ndo sdo
consumidos isoladamente.
Alimentos S&o alimentos que sofreram a | Hortali¢as ou leguminosas conservadas na
processados adicéo de substancias como salmoura, frutas em calda, extrato ou
sal, aclcar ou éleo, com o concentrados de tomate (com sal e ou
intuito de aumentar a duracdo | acgucar), peixes conservados em 6leo, cortes
dos alimentos e tornd-los mais | de carnes salgados e/ou defumados como
palataveis e atrativos. Podem presunto, bacon, peixes salgados e/ou
ser consumidos como partes defumados, queijos, cerveja e vinho.
de pratos ou refeicdes ou
s0zinhos.
Alimentos S&o formulagbes industriais Biscoitos, geleias, sorvetes, chocolates,

ultraprocessados

elaboradas a partir do
processamento de alimentos
ou de constituintes alimentares
e/ou sintéticos e normalmente
contém pouco ou nenhum
alimento in natura em sua
composicdo. Sdo produtos
palatveis, duraveis e
convenientes.

doces (confeitos), bolos e misturas para
bolo, barras de cereais, salgadinhos,
margarinas, molhos, sopas enlatadas ou
desidratadas, refrigerantes, bebidas
destiladas, produtos congelados e prontos
para o aquecimento, salsichas e outros
embutidos, pdes de forma, pées para
hamburguer ou hot dog, pées doces e
formulas infantis.
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Abstract

Orfective: Vo verily if the intake of uliraprocessed foods is associated with higher
BMI aned waist clreamference (WO among participants of the Brazilian
Lomgituclinal Study of Adult Health (ELSA-Brasil) cohort.

Desfen: Cross-sectional analysis of the ELSA-Brasil baseline (200820000, Dictary
information obtained through an FEQ was classilicd according to characteristies of
Tood processing (INOVAY and used (o estimate the percentage encrgy contribution
froom ultra-processed foods (le, industrial formulations, elaborated  from food
processing, synthetic constituents and food additives) o individuals” total energy
intake, BMIL and WC and thelr respective cutoll points served as response
varables. Associations were estimated through Tincar and multinomial logistic
regression models, after adjusting for confounders and total energy intake,
Setting: Six Brazilian capital cites, 2008-2010,

Subjects: Active and retired civil servants, aged 35-64 years, from universities and
research organizations (n 8977,

Kessalts: Ultea-processed foods accounted for 2227 % of wital encrgy intake, Aler
adjustments, individuals in the fourth quarnile of peroentage cnergy contribution
fram ultra-processed foods presented (F; 95% 0D a higher BMI (0-80; C10:53,
107 kw‘m*} and WC (1715 102, 240em), and higher chances (OR; 95% C1 of
being overweight (131 113, 1:51), abese (141; 1-18, 1-69) and  having

x{gnil'll'.mtly increased WC (1415 120, 166), compared with those in the first K i
quartile, All associations suggest o dose esponse gradient, Food
Comclusions: Results indicate the existence of associations between areater energy llhl"mﬂ
coniribution (rom ulira processed Toods and higher BMIL and WC, which are M
independent of todal energy intake, These I'Imll'njp. corroboate public policies Waist crumbenence
designed (o reduce the intake of this type of Tood, FLSA-Brasil

Obesity is an epidemic caused by a complex and mult
causal process, which currently aflfeets highe, middle: and
low-income countries™, According to the WIHO, in 2014,
there were more than 19 billion overweight adulis, of
whom 600 million were abese™, The Global Burden of
Disease Project estimated that, in 2015, high BMI was the
workd's fourth leading risk Gactor, Largely contributing o the
glabal burden of chronic non communicable diseases and

SCorvewntdivg anethor: Brmail sandbi barretoégmsil com

disabilities™, In Brazil, the increase in obesity prevalence
has been documented since the 1970s through national
surveys and there has been a clear accelened rise in the
last twor decades™,

In addition o greater incidence and  prevalence of
obesity, there has also been a marked increase in the
prochuction and consumption of ulir-processed foads™,
Indlustrial processing creates “food products” made from

€ The Authors 2018
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substances extracted Trom foods or obtained from foods o
synthetic constituents and Tood adeditives, Ultra-processed
foods have high energy density, high levels of Na, free
sugars and total, saturated and frans Tats, as well as low
levels of lwe, protein, micronutrients and phytochem
feals, In addition, they are highly palatable, accessible and
have a long shelf Jife™ ™ Some examples of ultra
processed  Toods  include  hamburgers, sausages, cold
meats, plaza, industralized snacks, instant noodles, dis
tilled beverages, diet and regular soda, candies, cereal bars
and other Gist-food meals,

Recent evidence in Brazil and other countries has
shown an association between the intake or purchase of
ultraprocessed  foods in general™™ ™ o of specific
ultra-processed foods™" "™, and welght gain, overwelght
and obesity, Canclla et al™ recently found a positive
association between availability of ulira-processed foods
at home and an increase in mean BML and prevalence of
overwelght and obesity, using data from the Brazilian
Household Budget Survey 20082009, By applying the
moddule relative 1o individual dictary habits from this
same survey Ceonsidering two 24 b food-intake registers),
Louzada e al™ also observed that a higgh ultra provessed
food intake in adults and adolescents was associated with
increased mean BMI and higher risk of overweight and
obesity. A prospective study with adults participating in
the SUN study (University of Navarra Follow-up) also
demonstrated  an assockition between ultr-processed
food intake and a higher sk of  overwelght and
obesity™. However, these studies used only ML as an
anthropometre indicator of nutritional status,

Although BMI is a widely used measure in epldemiol
ogical studics Tor general adiposity, it has been considencd
a poor/insuflicient indicator of obesity, since it s not able o
separate muscle and adipose tissues or identify body fat
distribution™ ", Moreover, BM is less associated with e
risk of developing CVI and dialwetes as compared with
wallst cireumference (W), which is an indicator frequently
used 0 measure central adiposity''®,

Thus, the objective of the present study was o investigate
the association between intake of ultra-processed foods and
BMI and W among participants in the baseline of the
Brazilian Longindinal Study of Adult Health (ELSA-Brasil,
200820000, Our hypothesis is that a higher intake of ultra
processed foods is assoctated with a higher BMI and WC,

Methods

The present study s g eross-sectional analysis of ELSA
Brasil baselinge data, carred out between August 2008 and
December 2010, ELSA-Brasil is a multicentre cohon com
prising 15105 active or retired civil servants, aged 35-74
yesrs, from universities (eaching and research: organiza
tions) in six Brazilian capital cities (states of Minas Gerais,
Sio Paulo, Rio de Janeiro, Rio Grande do Sul, Espirio Santo
and Bahia), Exclusion criteria for the ELSA-Brasil cohon

M Silva ef al.

WEIE SCVere  cognitive o communication  impairment,
intention to change job or stop working in the institution in
the near future and, among those retired, residing outside
the comesponding metropolitan arca. Women with current
or recent pregnancy were not included as such; thedr
interview and examination were postponed o four or mone
months alter d:.'.ll'l.r:.'.ry"m:', Further details about the study
design, enrolment process and other information: can be
found in a previous study™™, Details about the cohont
profile were previously presented by Schmicdt er al ™,

Out of 15105 ELSA-Brasil participants, forty-five were
ineligible for the present study  Tor not  presenting
information on dictary habits (w360 and/or anthropo
metric measurements, BMI (e 6) or WO (n 3). Exclusion
eriteria alsodncluded: (0 participants with an energy intake
<1st percentile (4796 k)/d (1146-3 keal/dy, s 1500 or 299th
percentile (30028 k)Ad (71769 keal/d; m151), due o the
risk of under or overestimating energy intake; Giy parti
cipants who underwent bartatric surgery Cregandless of the
date of the surgery; #1070 because of food intake
alterations; (i) individuals aged 65 years or over (0 1592)
due o body composition changes observed in this age
group regarding BMI and especially W, which does not
track central adiposity as well in older v, younger indivi
duals“™ % and (v) participants who changed thelr dietary
habits or went on a dict six months before the interview
Cre A58, Therefore, the final sample was made ap of 8977
participants, For other varables with missing data, exclu
stons ook plice only during the multivarate analysis,

For the present study, two response varables were
used: BMI and W, and both were analysed as continuous
andl categorical varlables, BMI was obtained Trom weight
and height (kg/m™) and the individuals were elassified as
cutrophic  (BMI < 250kg/m®), overwelght (BMI= 250
299 kgy/m™) and obese (BM1 2 300 kg/m ™. Weight was
measured on an electronic scale (Toledo™, Sio Bernardo
do Campo, Sio Paulo, Brzil) with S0 precision. Height
was measured using a stadiometer (Seca™, Hamburg,
Germany) with 01 cm precision.

W was classified according o the WHO cut-oll points
as normal (<9 em for men; <80 cm Tor women), increased
risk for metabolic complications (294 and <102em for
men; 2800 and  <88cm for women) and significantly
increased risk for metabolic complications G=102cem - for
men; =88 em for women)™ ™, and herein called inereased
W and ‘significantly increased WO, respectively, WO was
measured at the mean point between the last b and the
iliae crest. For this measuremoent, a non-clastic anthropo
metric e was used (Mulﬂﬁ“. Wiaukegan, 1L, USA) with
01 em precision,

All measurements were taken by a trained and cenified
research team, and the participants were Gisted, with an
empty bladder, wearing uniforms and barefoot™*,

The explanatory variable was the percentage energy
contribution from ultea-processed foods in wtal encrgy
intakee, which was grouped into quartiles, Information on
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dictary habits was obtained through a semi-quantitative
FEQ with 114 oo items, which measured dictary habits
of the 12 months before the interview™, ‘The 17Q
presented  satisfactory  reliability for all nutrients  and
reasonable relative validity for energy, macronutrients, Ca,
K, and vitamins E and C. In the reproducibility analysis,
the intraclass correlation cocicients varied between 0455
and 083 Tor protein and vitamin B, respectively, In the
valickution analysis, they varied between 0020 and 0072 Tor
Se and Ca, respectively™,

The quantilication of nutrients listed on the PO was
earrled out based on the following caloulation: quantity
of portions consumed  per meal X weight/portion  size %
frequency of consumpdion X nutritional composition of the
food portion. Nutritional composition of the oo ems was
olained through the Nutrtion Data System for Rescarch
(NDSK) software from the University of Minnesota and
based on the Brazilian Food  Composition Database
CTACO) from the Universidade Fstadual de Campinas™®,

Ultra processed food intake was estimated using NOWYA,
a classification proposed by Monteino ef al ™", who divided
fowseds according o thelr nature, extension and purpose of
processing into four groups, as follows: Group 1, unpro
cessed or minimally processed foods; Group 2, processed
culinary ingredients; Group 3, processed Toods; and
Group 4, ultrprocessed Toods™, In the ELSA Brasil
study, processed culinary ingredients were grouped with
unprocessed or minimally processed foods™.

Ultraprocessed foods were defined as industrial for
mulations  claborated  from substances  extracted  from
foods or abained from Toods or their synthetie con
stituents and food additives such as Mavours, preservatives
and sweeteners”™, Compared with other food groups,
these formulations are encrgy-cense and are higher in Na,
free sugars, wotal, satirated and trans fats, as well as lower
in fibre and micronutrients, Examples of ulira-processed
foods ane shown in the online supplementary material,
Supplemental ‘Table 1.

Four varable groups were considered Tfor adjustment:
sociodemographic  chamctenstics,  socio-ceconomic  indi
cator, health-relited behaviours and co-morbidities, Socio
demographic characteristics included sex, age and sell
reponted raee/skin colour (white, brown, black, Asian or
indigenous), The socio-ceonomic indicator analysed was
per capita family income (categorized into quintiles),

Health-related  behaviours  included  smoking  (never
smoked, former smoker, smoker), leisure-time physical
activity (low, moderate, vigorous), energy intake from
unprocessed or minimally processed Toods and processed
eulinary ingredients (Group 14+ Group 2) and todal energy
intake, Energy intake from unprocessed or minimally
processed Toods and processed colinary ingredients was
eptegorized into quartiles, Some examples of this group
include fruits, vegetables, meats, rice, beans, salt and
vegetable oils. Physical activity was measured using the
dimension of leisuretime physical activity through the

3

International  Physical Activity  Questionnaine (IPAQ) and
classified  as  low (<600 MET minfweek),  moderie
(GO0-3000 MIEET minfweek) and  vigorous (23000 MIET
min/week), where MET is metabolic equivalent of task™ ",

As Tor co-morbidities used for adjustment,  medical
diagnosts report of diabetes mellitus (no and yes) and
hypertension (ne and yes) was obtained through the
guestion: ‘Has your doctor ever told you have had or have
o of the following discases?, The possible answers were
‘o', fyes, nnl'y (lLIH!‘I“ pregnancy” anel ‘yus', For the present
study, the answer ‘yes, only during  pregnancy’ was
grouped with the option ‘no’,

Analysis
First, a descriptive analysis of the study population was
conducted with distribution of means and so for continuous
variables, and of propomtions Tor categorical variables,
The magnitude of the association between ulira
processed Tood intake and BMI and WC was estimated
by multiple linear regression, Additonally, the association
between ultra-processed food intake and cuiegorized 1M1
and WO was estimated by multinomial logistic regression;
in that, the reference categorics were cutrophic and nor
mal WO, Separate models were ereated Tor each response
varlable, Raow coelficients were estimated first, followeed by
consecutive adjustments for sociodemographic and socio
ceonomic chamcteristes, and health-reled  behaviours
and  co-morbidities, For o clarity, the  adjusiments  for
Group 1+ Group 2 encrgy intake and total energy intake
are shown separately in the two last models, Only the
varfables assoclated with the response varables at a
significance level of 20% or less were included in the
multivariate analysis, In the multivariate analyses, we used
a significance Jevel of 5% to retain a variable in the final
moddel, except for sex, Group 1+ Group 2 energy intake
and total energy intake that were kept regardless of their
Fvalue, The adequacy of the linear regression models 1o
the assumptions of homoscedasticity and normality was
verified through graphs, The analyses were carried out
using the statistical software package Stata version 12,1,

Resulis

OF B977 participants, most were Temale (519%), aged
4554 years  (A30%)  and  selfreporedly  white
(52:0% Table 1), According o BMI classilication, 387 %
of panicipants were overweight and 197 % were obese,
Regarding WG, 26:9%  of partcipants were  in the
‘increased’ and 31:0% in the ‘significantly increased’ risk
categories for metabolic complications,  Ulir-processed
foods accounted for 22:7% of wtal energy intake,

Fagre 1 shows the distribotion of mean BMI (Fig, 10a0)
and mean WO (Fig, 1013, and their respective 95% CI,
adjusted for sex and age, according o ultra-processed
Tood intake quartles, The results suggest mean BMIL and
WO are greater as ulira-processed food intake inereases,
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Table 1 Descriptive characlenstics of the

FM Silva ot al.

o acconding lo quartile of the relalive contribulion of ultra-processed foods o total

analytical samgpl
anargy intaka in the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil), 2008-2010 (n 8977)

Quartile of consumption of ultra-processod

Owerall population foods (% of Wolal enomgy)
1st 2nd ard 4th
% or Modian (<16%)  (16-22%)  (22-20%)  (>29%)  Pwaloe
Sont (%) <0001
Female 518 216 236 26.2 286
Mala 481 287 265 238 210
Ago group (%) <0001
G-44 yoars 236 164 229 261 36
A5-54 yoars 436 24.6 252 258 244
5564 yoars 3z2a na 263 231 186
Race/skin colour! (%) <0001
‘Whitex 52.0 18.7 232 27.2 300
Brown 285 3056 are 22.7 196
Black 152 as0 259 221 171
Aslan 23 24.4 aavy 238 181
Indigenous 10 368 195 253 184
Per capita family incomat (%) <0001
15t quintile 14:2 182 235 258 324
2nd quintile 28 199 265 251 285
3rd quintiba 193 237 24.9 264 240
Ath quintile 24 282 239 251 28
Sth quintile 210 332 264 231 173
Group 1+ Group 2 intaked (kJ; median) 5187 BEES 5 a13z20 72135 60738 <0001
Group 1+ Group 2 intake} (keal; modizn) 18116 21428 10436 17384 1461.7 <0001
Total onorgy intake (kJ; median) 11 8344 117244 11 824.4 11868168 113684 <005
Tolal anergy Intake (keal; median) 27807 2802.2 28261 27872 2n <005
Physical activityt (%) 009
Low 780 4.7 246 254 253
Madmalo 14.0 271 268 236 225
Vigorous 6.7 253 258 227 263
Smoking (%) <0001
MNovor smokod 566 230 4.7 5.8 266
Formaor smokor 281 ara3 256 24.0 230
Smaoker 154 281 252 238 228
Hyperonsiont (%) <0001
Mo ma 231 252 254 263
Yos 287 208 24.5 240 2.7
Chabotes melliius | (%) <0001
No 938 238 251 254 257
Yos 62 431 236 19.0 143

{Tham may b differencas in lolals due o loss of inlo
I Combined intaka of unprocossed or minimally

The  assoclations  between  ultia processed  food
consumption and BMIE and WO are depicted in Table 2,
In the univarate analysis, a tendency of greater BMI as
ultra-processed food intake increased was observed, but
this association was not statistically significant (7= (+21),
When adjustments were made for sociodemographic
and  socio-economic  chameteristics, these  associations
became statistically significant: individuals in the fourth
ultra-processed food intake quartile presented a mean
BMI (183 (95% C1 055, 1:11) kg/m® higher than those in
the first quartile,  with a  dose-response gradient
between the assoclations, These assoclations remained
after  adjustment  for health-related  behaviours  and
co-morbddities, as did the dose-response gradient. We
observed  that individuals in the fourth  quartile  of
ultra-processed food intake presented a mean BMI 080
©5% C1 053, 1-07) kg/m® higher than the individuals
in thee first quartile,

rraition.,
procassed loods (Group 1) and processed culinary Ingrdients (Group 2).

Regarding W, the univardate analysis showed a negative
and decreasing assocttion as ultia-processed Tood intake
imcreased, The individuals in the fourth quardile presented a
mean WE 110 (95 % CL =184, =0-37) em lower than those
inthe first quartile, However, when adjustments were made
for sociodemagraphic and socio-cconomic characteristics,
these  assoclations  became  positive and  statistically
significant, with a gradual increase between the guartiles.
As compared with the individuals in the first gquartile, those
in the fourth ultr-processed Food intake quartile presented
A omean WO LE2Z (95% CL 1L 2540 em higher, Alter
adjustments for soclodemographic and - socio-coonomic
characteristics, health-related  behaviours and co-morbic
ities,  owe observed  that  individuals  in the  Tourth
ulira-processed  food  intake  quantile  presented  mean
WE 171 (95% C1 102, 2400 em higher when compared
with individuals in the first quantile, with the presence of a
dose—response gradient between the associations CTable 2),

69



Public Health Nutrition

Ullira-prrocessed Tood and obesity: FLSA-Brasil

@ 24
£ 260 F
2
=
m
§ il

259

1 2 3 4

Quartile of consumgtion of ullra-procossed foods

®) M6 p

910

Mean WC cm)
g
&

aas -

A A A J
1 2 3 4
Quartile ol consumption ol ulire-processed loods

Fig. 1 Distribution of (a) mean BMI and (b) mean waisi
circumierence (WC) according 1o quartile of the relalive
contribution of ultra-processed foods fo total energy intake in
the Brazilan Longitudinal Study of Adult Health (ELSA-Brasil),
2008-2010 (n 8977). Values are means, with their 95% CI
represented by vertical bars, adjusted for sex and age (both
P trend < 0-01)

Table 3 shows the results of the multinomial logistic
regression models Tor the association between  ulira
processed food intake and overweight, obesity and WO
categorices, Alter all adjustiments, the individuals in the
fourth quartile, as compared with those in the fiest quantile
and having the eutrophic participants as reference, had
3106 (OR =131, 95% C1 113, 1:51) and 41% (OR=141;
95% CI 118, 1469) greater odds 1o be overweight and
obese, respectively, with dose-response gradients in the
assochtions, Regarding W, after all adjustments, com
pared with individuals with normal WC, those in the fourth

5

quartile  of  ultra processed  Tood  intake  had - 41%
greater odds of presenting a significantly increased WC
(O = 1415 95 % C1 120, 1-060) compared with those in the
first quartile,  No o association was Tound  between
ultea-processed food intake and the increased WO cate
pory (Table 3.

Further adjustments for the consumption of (TS
cessed or minimally  processed  foods and - processed
culinary ingredients (Group 1+ Group) and ol energy
intake (final models of Tables 2 and 3) attenuated the
magnitucde of the associations but they remained in the
same direction and statistically significant.

Discussion

The present study stands out for investigating the asso
ciation between BMI and W and ultra processed  Food
Intake, As Tar as we know, it is also the first 1o show an
association between WO and ultra-processed food intake
according o the classification  proposed by Monteiro
of al™”,

After adjustments for sociodemographic charcteristics,
socio-cconomic indicator, health related  behaviours and
co-morhidities, greater BMI and WO were observed as
ultra-processed food intake increascd, Similar results were
obtained in the analysis using the cut off points Tor over
weight and obesity, as well as for signilicantly increased
W, These results remained positive even aller adjustment
for consumption of unprocessed or minimally processed
foods and processed culinary ingredients (Group 1+
Group 20 and after adjustment for wdal enerngy intake,

Our results rednforee the hypothesis that not only the
amount of ingested encegy contrbutes o weight gain, but
alsoy the raure of this enengy, as the associations found are
independent of the level of energgy intake. 1t is also waorth
painting out that our explanatory varable was the percen
fagpe contribution from ulim-processed Toods o fotal energy
intake; that is, individuals with low wotal energy intake
<6270k (<1500 keal) daily) and those with high encrgy
intake  (>18H28K] 4500 keal) daily) would be both
grouped in the fourth quartile of the explanatory variable if
ultra- processed foods accounted for 29% or more of their
total encrgy intake, Conseouently, the adjustment for tolal
encrgy intake may be regarded as an over-adjustment and, i
such, the magnitudes of the assoclations are higher, as
shwwwn in the models of Tables 2 and 3.

The associations found in the present study can be
paitly explained by the charaeristics of these foods, such
as accessibility, practicality and high palatability, which
encourage the exaggerated and ‘unnoticed” consumption
of these foods™. Morcover, these foods present poor
nutritional value due o their high energy density, high
lewels of Ma, free sugars, wtal, samrted and frans fas;
their low levels of fibre and micronutrients; and  the
presence of amilicial Navourings, preservatives and other

prey A7 ENy
additives™ ™,
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Table 2 Unadjusied and adusied coefficients (3) of the assoclalions between the relalive contribution of ullra-processed foods to lolal
anargy intake (in quariles) and BMI and waist circurmierence in the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil), 2008-2010
(rBary)

Quartile of consumption of ullra-procossed foods (% of lotal enengy)

18l 2nd ard 4th
] 95 % CI [ 5% CI [} 85% CI

BMI

Madal OF Roforonce o001 ~0-26, 027 010 017, 0.37 047 010, 044

Model 1§ Reference 0.30° 008, 0.57 053 025, 0.80 083 055, 111

Madal Roforonce DAt 015, 0-67 D55 028, 081 080 053, 107

Modal 3 Relerenco 043 017, 0-69 0.50° 0-33, 0.86 L0 081, 117

Modol Roforonce 0.34° 008, 0-61 044 017, 072 [T 0:33, 005
Waist circumforonce

Modol 0f Reforonce -0.71 ~1.45, 0.02 -0.80" ~1.62, 015 “141 ~1.84, -0-37

Modal 1§ Reference 040 =029, 1:08 1.00° 030, 1.70 E: - 111, 264

Maodal Releronco 0.65 =002, 1.3 102 035, 1.70 1.0 1.02, 240

Madol 3 Foferonco 073 002, 1M @20 035, 1,70 2400 1.02, 240

Madal 49 Roforonce 034 034, 101 053 -018, 1.24 005" 0.7, 1.74

P 0%, P 001, P2 0001,

Il 0, unacjusied,

IModal 1 Mok O s sox, s, mewmf-ﬂhma
ol 2; Moded 0+ Modol 14 i
Mool 3: Moddmmdlllrwydulldmmmmm-lmdumhmim Inkaka,

Wil 4; Mol 0+ Modied 1+ physicel ¥ Giroup 1+ Ciroup 2 anorgy intako and fotal snargy intike,

Table 3 Unadjusted and adjusted odds of the associations botweon the relative contribution of ulira-processed loods 1o total enorgy intako
{in quarilos) and ovonsdight, obosity, incroassd and significantly inoroasod waist croumioronon in the Brazilian Longitudinal Study of Adult
Hoalth (ELSA-Brasil), 2008-2010 (n BA77)

Quartile of consumplion of ultra-processed foods (% of ol energy)

1l 2nd ard Ath
oR 85% CI OoR 95% CI OR 05 % CI

Owvorwoight

Madl O Refaronce 087 085, 111 1-m 0-80, 116 087 0-as, 1-11

Maodel 14 Relorenca 1.09 006, 1.25 123" 108, 141 .32 115, 1.52

Madol Refaronce 112 008, 1.20 122 1-06, 140 1-31 113, 151

Maodal 3 Relerenca 114 089, 1.30 124" 107, 142 .32 115, 1.53

Modol 49 Reforonce 114 0049, 1.31 124" 1.08, 142 .32 115, 1.53
Obaosity

Mads OF Refaroncs 084 080, 111 102 087, 120 1-02 08¢, 119

Model 14 Relerence 110 083, 1:30 120" 108, 1.53 1 1:23, 1:73

Maod Zi Rafaronce 115 087, 1.37 12 107, 151 1417 118, 1.60

Modaol 3 Helerence 119 100, 142 132 110, 157 1.46%* 122,175

Madol 49 Reforonce 117 0048, 1.39 130 109, 155 143 1.20,1-72
Incroased walst circumlarance

Model O Reloronce 110 085, 1.27 108 043, 1.25 1-03 0-89, 119

Madel 1% Refarence 1:16* 100, 1:34 118 099, 134 113 097, 1-32

Maod Refaronce 1-19° 102, 138 116 000, 135 113 006, 1.32

Mndm :! Refarence 1-19° 102, 1:38 116 1:00, 1:36 113 0-96, 1:34

Rafarance 114 084, 1.33 108 082, 127 1-00 0-84, 1.20

sm-.mm incroased waist cireumference

Madel O Refarance 1.02 089, 117 111 097, 128 0-98, 1-20

Madel 1§ Refarencs 115 099, 133 126 111, 160 1:22, 1-65

Mode Reloronce 1.23* 106, 143 132" 113, 1.54 1.20, 1-66

Maode 3 Refarence 1:25 107, 146 138 118, 1.62 1:31, 1-83

Maodal 49 Refarance 114 008, 1.35 119 101, 140 1.01, 146
Riaborance categoiios are sulrophic (lor overwesght and obasity) and normal widst elreurn (forir d anvd significantly in df waksl eireumi

P 00, TP 001, P2 0001.

Ihtaclisl O; unacustis,

Il 1: Mookl 0 sms, e, rmmmmmmmnrmn
Betivity, i

2 Model 0+ Model 14 jon and i
Mol 52 Mmcqmdallrmvdmmmmmwbnmmwumhmsmmm.
Model 4. Model 0+ Moded 1+ physical activity, Ciroug 1+ Group 2 energy intake and lotal energy intake,
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The lack of association between ultrn processed Tfood
intake and BMI, overweight and obesity, observed in the
univariate analysis, may be :.'.:p]:il'nt.'.:l h}r thi: presence of
multiple confounding factors that interfere in this asso.
clation in opposite directions, In the present study, the
varable age, for instance, seems (o play this role, sinee
after adjusting Tor age we found statistically significant
assochtions between the variables, Regarding WG, a
negative and decreasing association between increased
ultra rlﬂ'lll,'l'.'.h'ﬁl.'d oo intake and W was found in the
univiriate analysis, However, alter adjusting Tor age, this
assochtion became positive and increasing, indicating a
strong negative confounding  factor,  Previous studies
conducted in Brazil showed  higher intake of ultra
processed foods among younger individuals™*,

The results of the present study corroborate those
described by Canella et e ™, who found a positive asso
clation between the availability of wlte-processed foods a
hosme and the rllr.fv;k'.m.‘l: of owerwipht ancl ::lwﬁily in
Brazilians, However, Louzada et al™, who evaluated
individual food consumption by means of two 24 b Tood
intake registers, found a0 positive assoclation between
ultraprocessed  Tood intake and BMI, overweight and
obesity only in women, The authors suggest that the lack
of associatdon in males may result from confounding Gae
wors that were not measured, or measured with higher
emor in this group, such as the variables physical activity
and smoking, which were indirectly estimated, 1t is un
likeely thiae this happened in the present study, considering
all adjustment varables wsed were collected  through
interviews or examinations, with a high level of rigour and
quality control and assurance, with no quality differential
for men and women™, It is noteworthy that the instra
ment usedd (o evaluate the participants’ food consumption
wars different from that used for ELSA-Brasil. ‘This explains
some of the differences found between the two studies,
since FROQ are generally more appropriate (o assess usual
fowd consumption, because Tood diaries generally do not
cover an appropriate number of  days and  requine
correction for inte-individual varance o be used. In
addition, FFQ are easy, quick and low cost, and have the
p.([v.'lnl:iw.: ilrl)hlilillllm overall information on intakes over
a long period of tme™"

The consistent findings of the curment study are nein
foroed by the mesults of previous studies from different
countrices, A stucly carded out by the Pan American Health
Owganization, in Latin American countrics between 2000
and 2013, found a positive association between the sales
of ulira-processed foods and obesity in aduls"™ In a
cohort with young adults in the USA, a strong positive
association was found between the habit of cating at last
food restaurants, which mostly sell ultr-processed Toods,
and weight g:lin““. Similarly, ancther study involving
three cohonts reponed a positive association between
ultra-processed Toods, such as French Tres, chips, pro
cessed meats, solt drinks and s fan, and Jongerm

7

weight gain™". Furthermore, prospective and  cross
sectional studies, performed in different countries, indi
cate g strong association between the clevated CONSUM
tion of soft drinks and weight gain and obesigg®! 4359,
However, unlike some previous studies, a study con
dueted i the UK using data from the National Diet and
Nutrition Survey (2008-2012) deseribed no association
Detween ultra-processed food intake and body welght™,

Although we did not find other studies that evaluated
the n.'hll'lnnﬁh'lp Itween ulim pr{u'mwﬂ.‘d food intake, as
defined by NOVA, and WC, some investigations corro
borate our results, Cunha e al™” analysed data from
adults living in the metropaolitan region of Rio de Janeiro
and demonstrated a positive association between W and
western dictary habits, charcterized by Gast foods, sweets
and soft drinks, in women,

A longitudinal analysis with data from five Buropean
countrics  paicipating  in - the  Buropean  Prospective
Investiggation into Cancer anel Nutrition showed a positive
association between the consumption of bread, processed
maeat, mangarine and soft drinks, and WG elevation in the
periods analysed, after adjustment Tor BMI and WC in the
study baseline™®,

The results of analyses using data from the Framingham
Heant Study  showed  that individuals who - consumisd
one (350 ml) or more cans of soft drinks per day presented
a higher risk of developing an increased WO (2102em
for men and 288em for women) and other metabolic
syndrome  components,  as compared  with those
having  infrequent consumption (less than one can
per day)™*™.

some stucies™ " suggest that the presence of fructose
rich corn syrup in these beverages favours weight gain and
abdominal obesity, However, results found by Dhingra
et al ™™ showed no difference in associations considering
regular or diet beverages, which suggests the influence off
other factors in this relationship, 10 bs impotant 1o
remembier that liquid foods have lower saticty power and
can thus lead to an exaggerated energy intake!' %),

We must consider that the classilication o foods
according 1o nature, extension and processing purpose is
recent and still under development, and some changes
may still be incorporated o NOVA with time, In conteast o
tradlitional systems of food cassilication, this new system
does not Tocus on nutdents but rather on the nature,
extension and processing purposes, making distinctions
between types, uses and effects of food processing™ ",
representing a new view of what matters most as we face
the e ol abesity and chronic diseases, On the other hand,
although it may appear simple (o use, the NOVA system
recuires that people know and report cormectly what they
et in order 1o apply this Tood classification, and this may
lead 1o non-differential misclassification of some foods™,
We believe that the NOVA classilication opens up new
avenues o understand the role of industrialized diets in
the development of the most common chronic diseases
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and will help to improve public policies towards the
control of the obesity epidemic™”,

The present study stands out for investigating  the
association between ultra processed food intake and WO
in a sample of Brazilian adults; Tor assessing individual
food intake through a validated FRQ™ . yse of the
NOVA classification which, despite being new, helps us
understand the role of dictary habits in the obesity epi
demic; and also for the sample size and sample diversity,
Morcover, it is worth highlighting that association esti
mutes were adjusted for important confounding factors,

Nevertheless, some limitations must be acknowledged,
Considering its cross-sectional design, it is not possible to
establish causality between ultr processed food  intalke
and BMI and WO, Although the ELSA-Brasil cobont is not
representative of the Braelian poprulation, there s no
reason o doubt that the associations found can be extra
podated o similar adult populations, considering we dicd
not identify factors that modify the associations shown™,
W must consider that the classification of foods according
o mature, extension and processing purpose is recent and
can therefore be reviewed in the future, Furthermaore, the
110 used with the participants in the bascline was not
designed o classify Toods according o characteristics of
fooel processing; therefore, non-differential classification
crrors may occur, which would lead oo an underestimation
of the magninude of associations found™*, In addition, the
FEQ favours an overestimation of food l\(mﬂumpui(ln"”’-,
howvever, this fs true of all groups and not anly for ultra
processed Toods. Also, considerning we used the percen
tage mean daily energy intake atiributed to uli-processed
fowacls, as opposed 1o specific quantities, it is unlikely that
any overestimation due to FEQ limitation interfered in our
results, Finally, because BMD and WO ane very highly
correlated (r=H5%), we could not adjust the analysis of
WO for BMIL, and thus we cannot guarantee that the
associations of ulir-processed Toods with W ane inde
pendent of BMI,

Conclusion

The present study has shown that a higher ulie processed
food intake is associated with higher BMI and WO inde
pendently of the level of energy intake, after adjustments
for confounding varables, with dose-response gradicnt
between  assoclations, These lindings  corroborate  the
hypothesis that links the increase in ultr-processed food
intake with the obesity epidemic in Brazil and worldwide,
Considering food selection and supply are highly impac
ted by the socioculiural, eeonomic and health environ
ment, our results reinforee the imponance of  public
policies such as the Dictary Guidelines Tor the Brailian
Population,  revised in 2014, which promote  the
reduction of ulra-processed food consumption and guide
the population o replace them for unprocessed  and
minimally processed foods,
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ANEXOS

Rubrica

MINISTERIO DA SAUDE
Conselho Nacional de Satide
Comiss&o Nacional de Etica em Pesquisa

3

CARTA N° 976 CONEP/CNS/MS Brasilia, 04 de agosto de 2006.

Senhora Coordenadora,

Tendo a CONEP recebido desse CEP o projeto de pesquisa “Estudo Longitudinal de
Sadde do Adulto ~ ELSA” Registro CEP-HU/USP 659/06 - CAAE 0016.1.198.000-06, Registro
Sipar MS: n° 25000.083729/2006-38, Registro CONEP n° 13065, verifica-se que: ‘

Trata-se de protocolo a ser desenvolvido por consércio vencedor da Chamada Publica
DECIT/MS/FINEP/CNPq que foi constituido por sete instituicdes de ensino superior e pesquisa de
seis estados, das regides Nordeste (Universidade Federal da Bahia), Sudeste (FIOCRUZ/RJ,
USP, UERJ, UFMG e UFES) e Sul (UFRS). Sera um estuﬁo de coorte de 15 mil funcionarios de
instituicdes publicas com idade igual ou superior a 35 anos. A coorte sera acompanhada
anualmente bara verificagéo do estado geral e, a cada trés anos, serd chamada para avaliagbes
mais detalhadas que incluem exames clinicos. Os sujeitos de pesquisa serdo entrevistados por
pessoas treinadas e certificadas e os exames serdo realizados por profissionais de saide. O
estudo tem como objetivos principais: estimar a incidéncia do diabetes e das doengas
cardiovasculares e estudar sua histéria natural; investigar associagdes entre fatores biolégicos,
comportamentais, ambientais, ocupacionais, psicolégicos e sociais relacionados a essas doengas
e complicagdes decorrentes, buscando compor modelo causal que contemple suas inter-relagdes;
descrever a evolugdo temporal desses fatores e os determinantes dessa evolugZo; identificar
modificadores de efeito das associagdes observadas; identificar diferenciais nos padrdes de risco
entre os centros participantes que possam expressar variagdes regionais relacionadas a essas
doengas no pais. Dentre os objetivos secundarios consta “estocar materal biolégico, para estudos
futuros com diversos tipos de marcadores relacionados a inflamagéo, coagulagédo, disfungéo
endotelial, resisténcia a insulina, obesidade central, estresse e fatores de risco tradicionais, bem
como prover a extragdo de DNA para exames genéticos futuros”. De acordo com informagéo da
pag. 11 do protocolo, item “coleta de sangue”, as amostras de sangue serdo estocadas para

Esplanada dos Ministénios, Bloco “G ", Ministério da Sside -Edificio Anexo, Ala “B"~ 1° andar — Sula 145 — CEP 70058-900~ Brasilia / DF
Telcfones : (61) 3315.2951/ 3226.6453 Fax : (61) 3226.6453 - E-mail: conep@saude.gov.br - homepage : hitp://conselho.saude.gov.br
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Fls. n?
Rubrica

Cont Carta CONEP n° 976/2006

exames adicionais e formagdo de banco de DNA. Havera um laboratério central que fara as
‘determinagbes basicas do estudo em amostras encaminhadas pelos centros de investigagéo”, as
“determinagdes simples” serdo feitas nos proprios laboratérios. O banco de material biolégico esta
em fase de planejamento com local e coordenador a serem definidos. i

Diante do exposto, embora nos objetivos do estudo verifica-se que haveréd também
pesquisa genética, pelas informagdes do protocolo tal pesquisa ndo sera realizada no momento,
ndo estando descrito ainda (nem no protocolo, nem no Termo de Consentimento Livre e
Esclarecido-TCLE) os procedimentos para tal. Portanto, nesse primeiro momento do estudo ndo
se trata de projeto da area tematica especial "genética humana” (Grupo 1), conforme registrado na
folha de rosto, mas sim, do grupo lll. Nesse caso, a aprovagéo ética é delegada ao Comité de
Etica em Pesquisa da instituicio, devendo ser seguido o procedimento para projetos do grupo I,
conforme o fluxograma disponivel no site : http://conselho.saude.gov.br e no Manual Operacional
para CEP. Nao cabe, portanto, a referéncia a CONEP no 3° paragrafo da pag. 1 e no 6° paragrafo
da pag.2 do TCLE. Evidenciamos, entretanto, que o armazenamento e utilizagdo de materiais
biolégicos humanos no ambito de projetos de pesquisa esta regulamentado pela Resolugdo CNS
347/2005 e que o projeto em questao deve incluir as determinagdes dessa resolugéo. Quando for
elaborado o protocolo para os estudos genéticos, deverd também ser cumprida a Resolugdo CNS
340/04 incluindo obtengdo de TCLE especifico. Em se tratando de pesquisa com funcionérios de
instituicdes publicas, cabe ressaltar o disposto no item IV.3 “b” da Res. 196/96.

Atenciosamente ,
i
CORINA BONTEMPO DUCA DE FREITAS

Secretaria Executiva da
COMISSAO NACIONAL DE ETICA EM PESQUISA
A Sua Senhoria
“ Sr(a) Maria Teresa Zulini da Costa
Cordenadora Comité de Etica em Pesquisas
Hospital Universitirio da Universidade de Sio Paulo- HU/USP
Av. Prof° Lineu Prestes, 2565
Cidade Universitdria Sio Paulo
Cep:05.508-900

C/ cépia para os CEPs: UFBA, FIOCRUZ/RJ,UERJ, UFMG, UFES e UFRS
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ANEXO B - Folha de aprovacgéo da dissertacéo

UNIVERSIDADE FEDERAL DE MINAS GERAIS

PROGRAMA DE POS-GRADUAGAO EM CIENCIAS APLICADAS A SAUDE DO U F m G
ADULTO -

FOLHA DE APROVACAO

ASSOCIAGAO ENTRE O CONSUMO DE ALIMENTOS ULTRAPROCESSADOS E
INDICADORES DE OBESIDADE NO ELSA-BRASIL (2008-2010)

FERNANDA MARCELINA SILVA

Disserta¢io submetida a Banca Examinadora designada pelo Colegiado do Programa de Pos-
Graduagdo em CIENCIAS APLICADAS A SAUDE DO ADULTO. como requisito para
obteng¢do do grau de Mestre em CIENCIAS APLICADAS A SAUDE DO ADULTO. area de
concentragio CIENCIAS APLICADAS A SAUDE DO ADULTO.

Aprovada em 07 de margo de 2017, pela banca constituida pelos membros:
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ProfA. Sandhi Maria Barreto - Orientador
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Profa. Luana Giatti Gongalves - Coorientadora
UFMG
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