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1. Resumo em Portugués
Introducéo: As mudancas no padrdo alimentar e no estilo de vida da populacao brasileira
refletem no aumento significativo da prevaléncia de excesso de peso e de obesidade,
considerada um dos principais fatores de risco para as doengas cronicas nao
transmissiveis (DCNT). Sabe-se, também, que essas mudancas dependem de
determinantes sociais e que acompanham a grande diversidade regional, racial, urbana,
cultural e de acesso aos servicos de saude do pais. Assim, este estudo teve como objetivo
identificar os padrfes alimentares e associa-los aos estratos socioecondmicos e ao estado
nutricional da populacéo atendida em Unidade de Sadde Primaria no Sul do Brasil.
Metodologia: Foi aplicado em uma amostra de 134 participantes um questionario
sociodemografico com dados referentes a salde, a organizacgao familiar e aos habitos dos
participantes, além de diarios alimentares preenchidos em trés dias distintos para a
avaliacdo do padrdo da dieta. Foi utilizada a técnica de Analise de Componentes
Principais (PCA) para identificar os padrdes alimentares.
Resultados: Foram identificados quatro padrdes alimentares, nomeados Tradicional
Brasileiro, Padaria, Ultraprocessados e Proteina Animal. Houve associacdo significativa
entre o padrdo Tradicional Brasileiro, caracterizado pelo consumo de cereais,
leguminosas, agucar, bebidas agucaradas e embutidos e a variavel graduacdo para ensino
superior completo (OR 2.5 e IC 1.1-5.9). Também houve associacéo significativa entre o
padrdo alimentar Padaria, caracterizado pelo consumo de paes, gorduras e dleos vegetais,
chés e cafés, com as variaveis de renda per capita (OR 0.22 e IC 0.052 — 0.95) e de indice
de massa corporal IMC (OR 0.29 e IC 0,098 — 0,87), sugerindo que possuir mais de 1
salario minimo esteja relacionado a maior ingestdo desses alimentos, além do IMC
classificado como sobrepeso.
Conclusé@o: Nenhum padrdo alimentar pode ser considerado como saudavel. Houve ass
AssociacOes entre os padrdes alimentares e estratos socioecondmicos e estado nutricional
foram identificadas na alimentacdo Tradicional Brasileira e de Padaria. O estudo
colaborou com a caracterizagdo da alimentacéo vigente de usuarios da Atencdo Primaria,
destacando a importancia da identificacdo de padrdes alimentares para futuras

intervencOes dentro das areas de Nutri¢do e de Saude Publica.
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alimentacéo brasileira



Resumo em Inglés
Introduction: Changes in the dietary pattern and lifestyle of the Brazilian population

reflect the significant increase in the prevalence of overweight and obesity, considered
one of the main risk factors for non-communicable chronic diseases (NCDs). It is also
known that these changes depend on social determinants and accompany the great
regional, racial, urban, cultural, and health service access diversity in the country. This
study aimed to identify dietary patterns and associate them with socioeconomic strata and
nutritional status of the population served in Primary Health Units in Southern Brazil.
Methodology: A sociodemographic questionnaire with health-related data, family
organization, and participants' habits was applied to a sample of 134 participants, in
addition to food diaries filled out on three different days to evaluate the dietary pattern.
The Principal Component Analysis (PCA) technique was used to identify dietary patterns,
and the odds ratio (OR) test was used to analyze associations with variables.

Results: Four dietary patterns were identified, named Traditional Brazilian, Bakery,
Ultra-processed, and Animal Protein. There was a significant association between the
Traditional Brazilian pattern, characterized by the consumption of cereals, legumes,
sugar, sugary drinks, and processed meats, and the variable graduation (OR 2.5 and CI
1.1-5.9), inferring that participants with completed higher education are more likely to
adhere to this pattern. There was also a significant association between the Bakery dietary
pattern, characterized by the consumption of bread, vegetable oils and fats, teas and
coffees, with per capita income (OR 0.22 and CI 0.052-0.95) and body mass index BMI
(OR 0.29 and CI 0.098-0.87), suggesting that having more than 1 minimum wage is
related to a higher intake of these foods, in addition to BMI classified as overweight.
Conclusion: Four main dietary patterns consumed by this population were identified, all
of which were unhealthy. Associations between dietary patterns and socioeconomic strata
and nutritional status were identified in Traditional Brazilian and Bakery food
consumption. The study contributed to characterizing the current diet of Primary Care
users, highlighting the importance of identifying dietary patterns for future interventions

in the areas of Nutrition and Public Health.

Keywords: dietary pattern; food pattern; socioeconomic strata; food diary; Brazilian diet



2. Referencial Tedrico

Padr&o alimentar

Os habitos alimentares possuem uma influéncia importante na manutencéo da satde
da populagédo, impactando a sua qualidade de vida a curto e a longo prazo, e podem ser 0
reflexo de escolhas individuais ou de condigdes presentes dentro de uma comunidade.
Quando ha um conjunto de alimentos especificos consumidos com frequéncia por uma
determinada populacdo, nomeia-se como Padrdo Alimentar [1], uma caracterizacao da dieta
vigente que permite avaliar a alimentacdo de uma perspectiva mais ampla e identificar
pequenos efeitos e interagdes de nutrientes, servindo como instrumento complementar nos
estudos relacionados ao efeito dos habitos alimentares na saude da populagéo [2].

Alguns padrdes alimentares sdo mais conhecidos por estarem dentro de protocolos
oficiais, como é o exemplo do padrdo Vegetariano, o qual é composto por alimentos de
origem vegetal, junto a laticinios e ovos, sem a ingestdo de carnes. Esse padréo, quando
seguido dentro de uma linha saudavel, possui baixo consumo de gorduras saturadas e de
sodio, e esta associado ao menor colesterol LDL e a menor prevaléncia de doencas
cardiovasculares [3]. Por isso, é considerado nutricionalmente adequado e recomendado
para beneficios na prevencdo e tratamento de patologias de acordo com a Dietetic
Association (ADA). Outro padrdo alimentar conhecido e de extrema importancia para
recomendacdes seguras em diretrizes cardiovasculares de prevencdo primaria e secundaria
é 0 Mediterraneo [4]. Esse padréo possui em sua base o consumo de frutas, verduras, cereais
e grdos integrais, azeite de oliva, pouca ingestéo de carnes vermelhas e o consumo moderado
de frutos do mar e de vinho [3], o qual foi analisado pelo estudo Predimed e associou-se a
reducdo de risco de doencas Cardiovasculares, além da reducdo de mortalidade por causas
cardiometabolicas [5, 6]. Esse estudo permitiu identificar o padrdo alimentar caracteristico
das regides banhadas pelo Mar Mediterréneo e analisar seus fatores de risco e/ou protecédo
para comorbidades.

Assim, pesquisas elaboradas a partir de compilados de alimentos consumidos com
frequéncia por uma populacdo, obtidos por meio de inquéritos de consumo qualitativos e
quantitativos, e seus possiveis efeitos na indugdo ou protecdo contra as morbidades, séo
fundamentais para programas de intervencao, pois permitem o entendimento de construcdes
sociais que refletem o funcionamento de diferentes situagOes e aspectos ambientais,
demogréaficos e politicos de uma sociedade. Ou seja, além da auséncia ou excesso de

nutrientes, também expressa a disponibilidade de alimentos e as condicGes de vida dentro de



um determinado cenario social [7], facilitando o desenvolvimento de estratégias de
promoc¢do da alimentacdo saudavel e a prevencdo de patologias ou complicacdes
relacionadas aos aspectos nutricionais [8].

Para estudar a alimentacdo de uma populacdo utiliza-se inqueéritos de consumo, 0s
quais podem ser divididos em qualitativos e quantitativos, sendo eles a historia alimentar,
recordatorio de 24 horas (R24h), diario alimentar, pesos e medidas, questionario de
frequéncia alimentar (QFA) e pesquisa de or¢camento alimentar (Gibson, 1990; Gouveia,
1999); cada um aplicado ao objetivo principal do que se deseja compreender. Além disso,
para que se possa identificar o padrdo alimentar em uma amostra, duas abordagens analiticas
podem ser utilizadas: a primeira € nomeada como a priori, na qual o padréo ¢ identificado a
partir de dados previamente estabelecidos por evidéncias na literatura e definidos por indices
de escores dietéticos; e a segunda, a posteriori, obtém os padrfes alimentares apds agregar
alimentos consumidos pelo individuo e que representem a sua exposicdo dietética [1],
permitindo correlacionar os dados encontrados e identificar os diferentes padrbes
alimentares, sem necessariamente serem saudaveis [11, 12].

Para utilizar a abordagem a posteriori € necessario aplicar ferramentas que
consigam medir a exposi¢do alimentar de um individuo, na qual os mais comuns sdo 0 QFA
e o Diario Alimentar. Os QFAs estdo inseridos nos estudos epidemioldgicos desde a década
de 60 e permitem identificar padrbes alimentares dentro de grandes amostras por serem
considerados préaticos e de rapida aplicacdo [13]. Em sua estrutura sdo estabelecidos os
alimentos e sua frequéncia de consumo, registrada em unidades de tempo de dias, semanas,
semestres ou anos. O questionario possui perguntas simples a serem respondidas de forma
fechada pelo participante, podendo haver um espaco em branco para itens de alimentos que
ultrapassem o consumo dentro do previsto [14]. Entretanto, a lista dos alimentos a serem
questionados no QFA é um fator limitante, pois esses devem ser ja pré-estabelecidos de
acordo com o que se deseja pesquisar com base na literatura ou em R24h daquela populacao
especifica.

Concomitantemente, a conducao em relagéo aos estudos epidemioldgicos dentro da
nutricdo vem mudando, trazendo uma nova perspectiva em relacdo aos padrdes alimentares
devido a interacdo e efeitos sinérgicos que os alimentos e nutrientes podem apresentar entre
eles [15, 16]. Nesse caso, o registro de Diarios Alimentares possibilita entender quais
alimentos estdo sendo, de fato, consumidos em uma rotina, sem haver a necessidade de

determiné-los antes de sua aplicagdo e sem existir o viés de memdaria por parte do paciente.



Entdo, para identificar o consumo alimentar de uma populacdo, também se pode utilizar o
registro de micronutrientes, macronutrientes e consumo calorico [17, 7] através de diarios
respondidos individualmente pelo participante da pesquisa. Cada diério é preenchido com
os alimentos e bebidas consumidos durante um dia todo de 24 horas, informando a forma de
preparo do alimento, a quantidade (em medidas caseiras ou em gramas), o horario da refeicao
e ingredientes culinarios utilizados [18].

Ao comparar 0s instrumentos citados acima, a coorte analitica IDATA fornece
resultados com base em uma amostra de 1075 participantes residentes em Pittsburgh,
Pensilvania, de 50 a 74 anos, os quais foram convidados a completar avalia¢@es dietéticas
autorreferidas (diario alimentar, R24h e QFA) e coletas de urina de 24 horas; além de
comparecer ao centro de estudos para trés medicGes antropométricas ocorridas em um dia, 6
e 12 meses apds a primeira medicdo. A pesquisa estimou a ingestdo de nutrientes de cada
instrumento e comparou os dados obtidos, sugerindo que o sub-registro médio de energia
absoluta (Kcal), proteina e sédio em QFAs variou de 25% a 40% - 1,5 a 3 vezes mais do que
a subnotificacdo em R24h e diarios alimentares. Dessa forma, o QFA apresentou um Viés
maior no aspecto de dieta saudavel, pois os outros instrumentos estiveram mais alinhados
com a ingestéo real de micronutrientes e macronutrientes dos participantes; motivo pelo qual
0s registros de varios dias podem ser mais utilizados como instrumentos de referéncia em
estudos de padrdes alimentares [19]. Apesar disso, 0s inquéritos alimentares que
contemplem a multidimensionalidade e a complexidade da alimentacéo ainda s&o uma das
maiores dificuldades dentro da epidemiologia na nutricdo [20], pois a literatura carece de
estudos direcionados ao entendimento dos habitos alimentares que contemplem o
aperfeicoamento do uso desses instrumentos de estimativa de consumo e as divergéncias
socioecondmicas e ambientais de cada regido — principalmente em um pais com tanta
diversidade alimentar, cultural e climatica como o Brasil.

A primeira aproximacao do padrdo de consumo alimentar no Brasil se deu em 1946,
quando Josué de Castro publicou o estudo Geografia da fome, introduzindo os conceitos de
areas alimentares e de subnutricdo no pais (Castro, 1959, 1980). O trabalho teve como
consequéncia o primeiro mapa da fome apresentado de acordo com as regides do Brasil, no
qual a regido do Extremo-Sul se caracterizava como uma area alimentar de subnutricdo e
possuia em sua dieta basica o consumo de arroz, pao, batata e carne [22]. A partir disso,

alguns artigos referentes a alimentacdo foram publicados pelos Arquivos Brasileiros de



Nutri¢do, sendo os métodos mais utilizados o de orcamento alimentar ou de gastos mensais
com alimentacdo (Vasconcelos, 1999).

Na regido sul, um estudo transversal de 2018 realizado na cidade de Porto Alegre,
com 187 participantes, avaliou o consumo alimentar de usuarios do SUS de acordo com o
tipo de assisténcia recebida — modelo assistencial convencional (UBS) e modelo de
assisténcia (ESF). A ingestao de alimentos foi registrada a partir de QFA e teve acréscimo
de alimentos de avaliacdo do consumo regular adotado pelo inquérito de Vigilancia de
Fatores de Risco e Protecdo para Doengas Cronicas por Inquérito Telefénico (VIGITEL).
Nele, 41% da amostra apresentou consumo saudavel de alimentos considerando hortalicas,
feijdo e frutas; enquanto o marcador de risco foi no consumo de leite/iogurte integral, carnes
e gorduras e refrigerantes ou sucos artificiais. O padrdo de consumo saudavel nédo foi
associado as variaveis demogréaficas ou socioecondmicas, porém o consumo de saladas cruas
foi menor em beneficiarios do Programa Bolsa Familia em comparagdo com 0s nao-
beneficiarios [24].

Ja em uma cidade proxima de Porto Alegre, S&o Leopoldo, foi publicado um estudo
transversal de base populacional com uma amostra representativa de mulheres de 20 a 60
anos, residentes na zona urbana da cidade. Nele, as mulheres que possuiam um alto grau de
escolaridade, renda per capita alta e pertencentes as classes econdémicas A e B tiveram maior
consumo nos padrdes saudaveis, os quais incluiam frutas, vegetais frescos, cereais e peixe,
e no padréo de risco com alto custo, incluindo chocolate, maionese, fast foods e queijos [26].

Em outro estado, um estudo de corte transversal realizado no Rio de Janeiro
encontrou um fator de protecdo na alimentacdo Tradicional Brasileira, com a base de arroz
e de feijdo, para individuos com sobrepeso e obesidade [27], entretanto esse mesmo consumo
ndo representou a protecdo quando associado ao consumo de macronutrientes [28]. Assim,
a avaliacdo do padrdo alimentar mostrou-se mais eficiente para explorar os possiveis efeitos
da dieta com uma metodologia baseada em componentes principais, ndo apenas de nutrientes
isolados [27], sequindo a sugestdo da OMS de estudar a alimentacéo através da identificacao
de perfis alimentares [29].

Ja em Minas Gerais, 2016, os padrdes alimentares foram estudados em 402 idosos,
atendidos na Estratégia Salde da Familia (ESF), e também associados aos aspectos
socioeconémicos da amostra. O instrumento de medida do consumo alimentar foi QFA, de
natureza qualitativa e validado para populacéo idosa, possuindo 93 alimentos. Se destacaram

os padrdes Gordura e agucar (batata e mandioca fritas, carne de porco, linguica, torresmo,



acucar e refrigerantes), associado ao sexo feminino e a idosos de cor ndo-parda; Balanceado
(biscoito &gua e sal, almeirdo, abobora, chuchu, laranja, banana, macé e carne cozida/moida),
com menor consumo por individuos pardos, casados e de classe econdmica baixa; o padrdo
Frutas e peixes (brocolis, melancia, mamao, péra, couve-flor e peixe), maior em idosos com
cinco ou mais anos de estudo; e o Folhosos (repolho, serralha, mostarda), igualmente menor
naqueles com cinco ou mais anos de escolaridade [30].

Outra pesquisa, também de delineamento transversal, foi realizada no Municipio de
S&o Paulo em 2007 e identificou quatro padrdes alimentares dentro da sua amostra de 782
participantes - utilizando questionario de frequéncia alimentar semiquantitativo, contendo
74 alimentos. O padrao cafeteria, com leite integral, paes, massas, salgados, doces, gorduras,
presunto, sucos artificiais e refrigerante comum foi associado com a escolaridade
média/superior e com o consumo de &lcool. O tradicional, composto por cereais, feijoes,
folhosos, ndo folhosos, sopas, maionese e infusdo (café, cha), estava associado a mulheres e
a faixa etaria superior a 50 anos, além da escolaridade nivel médio e renda per capita mais
alta. J4 o moderno, composto por leite desnatado, frutas, sucos naturais, peixes, refrigerante
diet, adocantes artificiais, associou-se a renda familiar acima de R$ 2000,00, escolaridade
superior e ocupagédo na categoria de empregador. E o aterogénico, contendo feijoada, carne
de boi e miudos, porco, frango, linguica, ovo, bebidas alcodlicas e sal foi mais identificado
para homens e associou-se com escolaridade fundamental, tabagismo, consumo de alcool e
com as areas de média e baixa homogeneidade sociodemografica [31].

E, por fim, em 2019 um grande estudo analisou os dados de 71.298 adolescentes
(12 a 17 anos) que participaram do Estudo de Riscos Cardiovasculares em Adolescentes
(ERICA) através de Recordatdrio Alimentar de 24h e identificou-se 16 padrdes alimentares
distintos, sendo quatro da Regido Norte e trés para cada uma das demais regides do pais.
Seus resultados indicam que adolescentes do sexo masculino apresentaram maior adesao ao
padrdo tradicional (arroz, feijdo e carne) e menor adesdo ao nao saudavel (bebidas
acucaradas, lanches, bolos e biscoitos, e doces e sobremesas) quando comparados com
adolescentes do sexo feminino. Avaliando a escolaridade desses mesmos adolescentes,
houve maior adesdo ao padrao nao saudavel e menor adesdo ao tradicional por estudantes da
rede de ensino privada [32]. Esse estudo complementou os achados da Pesquisa Nacional
de Satde do Escolar de 2015 (n = 10.926 adolescentes), a qual encontrou associac¢éo entre o

padrdo ndo saudavel ao sexo feminino, cujas maes tinham ao menos ensino fundamental



completo, residentes em area urbana de regides mais desenvolvidas (Sudeste, Sul, Centro-
Oeste) [40].

Analisando os estudos brasileiros citados acima, ndo ha um instrumento Unico a ser
utilizado que identifique melhor a avaliagdo do padrdo alimentar de acordo com a regido e
dados sociodemogréaficos, e nem consenso entre seus resultados, pois cada um se adequa
aos objetivos e viabilidade das pesquisas, além de serem restritos as suas amostras. Quando
se compara estudos internacionais, o enfoque se torna mais direcionado a patologias ou a
periodos especificos dos ciclos da vida, como infancia, gestacio ou fase idosa. A exemplo
disso, temos o recente estudo (2023) realizado com os dados da coorte Japanese Human
Milk, o qual avaliou os padrGes alimentares japoneses e suas associa¢des com a salde geral
de 1096 mulheres no pds parto em 1 e 2 meses. Para identificar o consumo, foi utilizado
um questionario de historico alimentar auto-administrado, muito semelhante ao QFA,
porém com 58 alimentos comuns a alimentagdo do Japdo [34], sendo a energia e 0s
nutrientes estimados de acordo com os valores presentes na Tabela Padrdo de Composicéo
de Alimentos do Japdo. O resultado do estudo, realizado através de analise fatorial com
método de maxima verossimilhanca, encontrou quatro padrbes que explicavam 22% da
amostra. O padrdo vegetal continha uma alta ingestao de legumes, cogumelos, algas e tofu
e foi inversamente associado a anemia materna. O japonés comum se caracterizou por uma
alta ingestdo de alimentos tipicos japoneses, como arroz e sopa de misso e baixa ingestao
de péo e alguns produtos de confeitaria; demonstrando associacdo com a idade mais
avancada e o maior nivel de escolaridade quando comparado aos outros padrdes. O padrdo
de salada vegetal indicou uma alta ingestdo de vegetais crus e tomates com maionese ou
molho. E o padrdo de frutos do mar indicou alta ingestdo de peixes, lulas, polvo, camaréo
e marisco — inversamente associado a sensibilidade ao frio [35], que poderia estar
relacionada a deficiéncia de Vitamina B12 de acordo com outros estudos na literatura [36].

Ja no estudo NHANES, publicado em 2022 e realizado pelo Controle e Prevencéo
(CDC) e pelo Centro Nacional de Estatisticas de Satde nos Estados Unidos, a analise do
consumo alimentar de 3317 individuos se deu através de R24h e possuia 0 objetivo de
avaliar DCNTs como cancer, diabetes, doencas cardiovasculares e doencas renais. As
patologias foram auto relatadas em um questionario de condi¢Ges médicas. A ingestdo de
grupos de alimentos foi obtida pela tabela de composicdo de alimentos americana e
ajustada pela ingestdo total de energia e nutrientes. Foram encontrados seis padrbes

diferentes, porém apenas o primeiro e o segundo obtiveram cargas interpretaveis que foram



consideradas significativas. O primeiro padrdo foi denominado Ocidental Modificado e
enfatizou o consumo de o6leos, queijos, tomates e outros vegetais, sendo negativo o
consumo de acUcares adicionados. O segundo padrdo, denominado Prudente, foi
negativamente correlacionado com a ingestdo de gorduras sélidas e graos refinados, mas
positivamente correlacionado com a ingestdo de aves, frutos do mar ricos em émega 3,
iogurte, frutas e vegetais. Como resultados, o estudo encontrou associagédo entre o padréo
Prudente e aos participantes ndo-fumantes, além da maior inseguranca alimentar no grupo
Ocidental — incluindo maior registro de cancer nos participantes com consumo elevado de
produtos industrializados [37].

Os estudos citados acima, apesar de possuiram analises de consumo alimentar
distintas, ainda assim demonstram resultados importantes quanto a associacao de padrdes
alimentares e desfechos de salde e informacgdes sociodemograficas — retomando a
necessidade de estudar e aprofundar as pesquisas dentro desta tematica.

Condic¢es socioeconémicas e de saude brasileiras

O Instituto Brasileiro de Geografia e Estatistica (IBGE) é o 6rgdo oficial
responsavel pela pesquisa e realizacdo de inquéritos domiciliares no Brasil, desde o primeiro
Censo Demografico, em 1872. Nele, podemos ter acesso aos dados referentes as condi¢cdes
socioecondmicas de uma amostra da populacéo e suas caracteristicas ambientais e, assim,
identificar as questdes necessarias a serem pesquisadas e desenvolvidas dentro da sociedade.
No ultimo rendimento médio domiciliar divulgado pelo IBGE, o per capita da populagdo
brasileira de 2020 foi de R$ 1.349, sendo a regido Sul a detentora da segunda maior renda
per capita do pais. Entretanto, na analise das taxas de crescimento desse rendimento, e
levando em consideracéo a inflacdo, observa-se uma reducéo de 4,3% na regido Sul de 2019
para 2020.

No Brasil, o rendimento domiciliar per capita mediano equivalia a 62% do
rendimento médio e foi de R$ 836 em 2020, inferior, portanto, ao valor do salario minimo
nacional vigente nesse ano (R$ 1.045). Ao mesmo tempo, o total de extremamente pobres
no Brasil, em 2020, foi de 12,0 milhdes de pessoas (5,7%), superior ao total de extremamente
pobres delimitado pela linha de extrema pobreza do Bolsa Familia no mesmo ano (7,3
milhdes de pessoas ou 3,5% da populacdo) [39]. Quando ha a separacdo de rendimento
domiciliar per capita medio por sexo e cor ou raca, os valores no Rio Grande do Sul também

se alteram, sendo aproximadamente de 1.800 reais para homens e 1.200 reais para mulheres,



enguanto o valor de R$ 1.890 da populacdo branca cai para R$ 1.150 reais na populacédo
preta. [IBGE, 2021].

Concomitantemente a esses dados, a OMS relata que a expectativa de vida global
ao nascer teve um aumento maior (de 66 anos para 73 anos) quando comparada a expectativa
de vida saudavel na populacdo mundial (58 para 63 anos) nos anos de 2000 para 2019; o que
ocasiona um aumento, também, na propor¢do de anos vividos com deficiéncia [40]. Tais
expectativas, global e de vida saudavel, continuam a ser maiores em paises de alta renda (80
e 69 anos, respectivamente) do que em paises de baixa renda (65 e 56 anos, respectivamente).
Em média, as pessoas vivem por mais tempo, mas sua longevidade prolongada é
acompanhada por um aumento nos niveis de incapacidade funcional, sendo as DNTs o0s
principais riscos a saude e as DCNT responsaveis por 60,8% da todas as mortes em 2000,
subindo para 73,6% em 2019. Além disso, 56% das mortes ocorreram entre 30 e 69 anos de
idade, portanto consideradas prematuras e evitaveis [40]. Esses anos de vida perdidos
ajustados por incapacidade e mortalidade sdo direta e indiretamente relacionados a
incidéncia de doencas cardiovasculares e a maior prevaléncia de sobrepeso e obesidade [26].
Estudos observacionais sugerem que a ingestdo alimentar inadequada e o nivel baixo de
atividade fisica contribuem para a tendéncia de aumento dessa prevaléncia, ja que o0 consumo
de energia acima das necessidades nutricionais do individuo tende a aumentar o seu peso.
Assim, dietas com alta ingestdo de gordura [41], baixa ingestdo de fibras (incluindo baixo
consumo de frutas e vegetais) [41,42], alta ingestdo de bebidas cal6ricas [43] e padrdes
irregulares de refeicBes [42] refletem em um balango energético positivo. O nivel de
escolaridade, a renda, 0 acesso a informacéo e as condi¢cdes ambientais também influenciam
na salde da populacéo brasileira, onde grupos socioecondmicos desfavorecidos apresentam
mais fatores de risco para DCNT [44].

Assim, sete das 10 principais causas das mortes em 2019 foram DCNTSs, em parte
devido ao aumento da sua prevaléncia e da longevidade da populacdo. Elas englobam o
grupo de patologias de maior alcance no mundo, presentes, principalmente, nas populactes
mais vulneraveis que possuem média e baixa renda, além do menor grau de escolaridade;
pois estdo mais expostas aos fatores de risco e possuem o acesso mais restrito as informacdes
e aos servigos de saude (WHO, 2015). Dentro das DCNT, as referentes ao sistema
circulatério, como pressao alta, diabetes e dislipidemias, representaram o primeiro lugar em

numero de oObitos por capitulos da CID-10 no Brasil em 2019 [40].



Esse padrdo de morbimortalidade tem sido atribuido aos processos de
transicdoepidemioldgica, caracterizado justamente pelo incremento das DCNT e declinio
das doencas infecciosas, mas também da transicdo nutricional marcada pelo aumento do
consumo de alimentos com alta densidade energética e diminui¢cdo do consumo de alimentos
in natura [45]. As mudancas no padrdo alimentar e no estilo de vida também refletem no
aumento significativo da prevaléncia de excesso de peso e obesidade, considerada um dos
principais fatores de risco para as DCNT, e acompanham a grande diversidade regional e
diferencas socioecondmicas, raciais, urbanas, culturais e de acesso aos servicos de satde do
pais [46]. Esses achados sdo confirmados pela Pesquisa de Orgamentos Familiares (POF
2008), que constatou uma prevaléncia de 50% de excesso de peso na populacdo adulta
brasileira, baixo consumo de alimentos ricos em fibras, como frutas, verduras e leguminosas
(menos de ¥4 da populagdo brasileira atingindo a recomendacéo diaria) e alto consumo de
alimentos ricos em gordura saturada, agucar e sal [47, 48].

Essas mudancas ocorridas nos Gltimos anos também vém delineando um novo
cenario para a atuacdo da politica publica (VASCONCELOS; GOMES, 2012) e novos
instrumentos, pesquisas e diretrizes precisam ser elaborados para acompanhar as orientacdes
necessarias a serem transmitidas para a populagdo. Dessa forma, pensado e direcionado para
melhorar a qualidade da dieta e as relacdes alimentares do pais, 0 Guia Alimentar para a
Populacao Brasileira, elaborado pelo Ministério da Saude, aborda diferentes estratégias e
orientacBes acerca da promocdo da alimentacdo saudavel e adequada que visa embasar
cientifica e culturalmente as escolhas alimentares da populacdo e evitar o aumento da
prevaléncia de excesso de peso e de doencas ndo transmissiveis. Ele integra a Politica
Nacional de Alimentacdo e Nutricdo (PNAN) e atualiza periodicamente as recomendacdes
sobre alimentacdo, as quais sdo separadas em 5 capitulos: os principios norteadores de sua
elaboracéo; as recomendagdes gerais sobre a escolha de alimentos e a explicacdo sobre 0s
niveis dos seus processamentos; 0s grupos alimentares e as possiveis combinacdes de
refeicBes; a importancia sobre o ato de comer, além do nutriente; e por fim, informacdes
sobre oferta, tempo/custo financeiro, habilidades culinarias e o marketing dos alimentos.
Incluso nesses capitulos, a sintese do Guia é oferecida de acordo com os Dez Passos para
uma Alimentacdo Saudavel, propondo a combinacéo de agdes a niveis individual, familiar e
profissional e tornando-se um documento oficial de apoio para a educacdo alimentar e

nutricional no ambito individual e coletivo; além de fazer parte do SUS e ser a base em



programas e acdes para promover a salde e subsidiar politicas publicas. [Ministério da
Saulde, 2014].

Muito além de diagnostico e tratamento de patologias, o SUS fornece suporte em
diversas questdes da populacdo, incluindo a nutrigdo e a seguranca alimentar, o que a torna
um alicerce para politicas publicas, 6rgdos de saude e diretrizes oficiais para condutas
clinicas. Esses ndo impactam apenas 0 acesso a salde da populacéo, mas também abrangem
o0s gastos de Unidades Béasicas de Saude (UBS) e de hospitais. S6 em 2018, o total de
internagdes associadas a hipertenséo arterial, diabetes e obesidade foi de 16%, resultando
em um valor total de R$ 3,84 bilhdes gastos. Desse custo, 58% foi direcionado a
medicamentos, 35% a hospitalizacdes e 7% a atendimentos e procedimentos ambulatoriais.
Em relacédo ao custo direto, mais de 2 bilhdes de reais foram gastos com hipertensao arterial,
equivalente a 59%; enquanto diabetes obteve 30% e obesidade 11% de custos diretos — sem
considerar os custos atribuiveis a essas condi¢des [50].

Dessa forma, o investimento em prevencao primaria e secundaria de patologias —
fisicas ou psicoemocionais — poderia, na verdade, trazer impactos positivos em relacdo a
economia de gastos dentro do SUS. Em ambito educacional, disponibilizar o acesso a
informacdo e incentivar a alimentacdo saudavel é imprescindivel para aumentar o acesso a
direitos basicos, diminuir a incidéncia de doencas cronicas evitaveis e, consequentemente,
diminuir os gastos com servicos publicos anuais. J& em ambito epidemioldgico, estudar e
compreender o padréo alimentar de determinada regido permite atuar de forma pontual com
a prevencdo primaria e secundaria, desempenhando um papel fundamental na autonomia
alimentar do individuo ao fornecer a informacdo de acordo com as suas condicGes
socioecondmicas e ambientais. (ARAUJO et al., 2017). Por consequéncia, apoiar a
alimentacdo saudavel e inclusiva, resgatar a valorizacdo da cultura alimentar e incentivar a
producéo e o consumo de alimentos - considerando a disponibilidade de terra, do clima e da
cultura local - também permite que o impacto ambiental seja minimizado devido a melhor
gestdo da biodiversidade de cada regido do Brasil e o cultivo de alimentos autdctones
(LATOUR, 2020).

Para tal, a pesquisas que utilizem ferramentas de identificacdo alimentar da
populacdo tornam-se imprescindiveis para compreender 0s habitos alimentares vigentes em
uma determinada regido, bem como seus aspectos interligados ao meio ambiente, a
agricultura, a economia e ao estado nutricional, se constituindo como prioridade no setor de

salide publica do Brasil e garantindo o direito a alimentacdo (BRASIL, 2017).



3. Justificativa
As mudangas nos padrdes alimentares e as condi¢des socioecondmicas brasileiras
influenciam no aumento da prevaléncia de excesso de peso e obesidade, as quais sao
importantes fatores de risco para doencgas cronicas nao transmissiveis. Por esse aspecto,
é de extrema relevancia entender e identificar os padrdes alimentares vigentes atuais e
sua associacao aos estratos socioeconémicos e estado nutricional da populacao para que
se possa ter embasamento quanto as condutas de prevengdo, manutencdo e tratamento de

patologias.

OBJETIVO GERAL
Identificar os padrdes alimentares e associa-los aos estratos socioecondémicos e ao estado

nutricional da populacdo atendida em unidades de saide do SUS.
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Abstract

Purpose: This study aimed to identify dietary patterns of users of primary care units
in Rio Grande do Sul and to associate them with socioeconomic strata and the nutritional
status of the sample. Methodology: A sociodemographic questionnaire was applied to a
sample of 134 participants with data regarding health, family organization and
participants' habits, as well as a food diary completed in triplicate to evaluate the dietary
pattern. The Principal Component Analysis (PCA) technique was used to identify dietary
patterns. Results: Four dietary patterns were identified. A significant association was
identified between the traditional Brazilian dietary pattern, characterized by the
consumption of cereals, legumes, sugar, sugary drinks, and processed meats, and
completed higher education (OR 2.55). There was also an association between the bakery
dietary pattern , characterized by the consumption of bread, vegetable oils and fats, teas
and coffees, and the variables of per capita income (OR 0.22) and BMI (OR 0.29),
suggesting that having more than 1 minimum wage and BMI classified as overweight is
associated with this pattern. Conclusion: None of the identified dietary patterns can be
considered healthy. Associations between dietary patterns and socioeconomic strata and
nutritional status were identified in Traditional Brazilian and Bakery diets. The study
contributed to the characterization of the current diet of users of Health Units in Southern
Brazil, drawing attention to the importance of identifying dietary patterns for

interventions within the areas of Nutrition and Public Health.

Introduction

Undoubtedly, healthy eating has positive impacts on the health of those who consume
it. When a certain population consumes a group of foods frequently, we can identify a
dietary pattern that becomes characteristic of the region and associate it with different
variables [2]. Dietary patterns directly impact the health of the population and are a
reflection of choices and living conditions in a community, which allow us to identify
food consumption and understand its influence on primary and secondary prevention, as
well as the treatment of diseases [3]. Knowledge of these patterns makes it possible to
create strategies within the Brazilian Unified Health System (SUS) and serves as a support
tool for intervention programs, public policies, and official guidelines. Recent data from

population studies show an increase in the consumption of ultra-processed products and



a decrease in the consumption of fresh or minimally processed foods, which would be
directly related to the nutritional status of the individual, characterized by an increase in
the population's overweight [4]. It is also known that overweight and obesity are risk
factors for various preventable chronic diseases, including cardiovascular diseases, which
are responsible for the highest percentage of global mortality [5] and financial
expenditures within the SUS [6]. Thus, identifying the dietary pattern of a population
becomes the first step to verify food consumption according to the socio-environmental
characteristics of the population studied.

An example of this is the study conducted in 2018 in Porto Alegre, RS, on SUS users,
in which the majority of the sample did not have a healthy dietary pattern (based on
vegetables, beans, and fruits) [7]. This finding reinforces the importance of identifying
food consumption to develop access to information, since the consumption of fresh foods,
such as fruits, vegetables, and legumes, in the amount and frequency established by
official dietary guidelines, could prevent the risk of disease and mortality of up to 2.7
million people annually [8]. The nutritional recommendations proposed by the Brazilian
Food Guide take into account the socio-environmental and cultural differences between
the country's regions [1]. Nevertheless, studies investigating the food pattern of the
population attending SUS primary care are still scarce. This population accounts for the
majority of the country population, with vulnerable conditions when it comes to
socioeconomic factors.

Therefore, considering all the factors mentioned above, it is evident that there is a
need to deepen research within the Brazilian population to understand the current dietary
pattern and associations with social determinants of health. To this end, the aim of the
present study is to identify the dietary patterns of the population served in primary care
health units in southern Brazil and associate them with socioeconomic strata and the

nutritional status of the sample.

Methods

Population
This was a cross-sectional study. The study population consisted of 134 users of
Primary Health Care Units of the Brazilian Unified Health System (SUS) in the

municipalities of Porto Alegre (capital), Guaiba (metropolitan region), and Pontdo



(countryside) - RS. In Porto Alegre, the 8 health districts were considered for sampling,
in order to establish the minimum number of responses proportional to the size of each
one (stratified sampling).

Inclusion criteria were individuals over 18 years old registered in the SUS Primary
Health Care Units, of both sexes, literate (having at least the 4th grade of elementary
school or knowing how to read and write). Individuals were excluded from the study if
they had advanced-stage diseases such as liver, heart, or kidney diseases; had neurological
or incapacitating diseases that prevented questionnaire application; had inflammatory
bowel diseases, celiac disease, or other conditions that altered their nutritional status; or

were pregnant.

Sociodemographic data and health habits

The participants were individually and randomly approached while waiting for care in
the waiting room of Primary Health Care Units and invited to participate in the study after
receiving a previous explanation of how the research stages would occur. After accepting
participation, their name, date of birth, and cell phone number were recorded for
registration purposes. User data was transcribed into an Excel control spreadsheet and
proportionally separated among the study researchers so they could be contacted via the
WhatsApp application within one week, remaining in the study remotely and following
the necessary distancing guidelines during the Covid-19 pandemic. Online, the Informed
Consent Form was sent directly through the Redcap link of UFCSPA and the first
sociodemographic data questionnaire, called Nutritional Anamnesis (ANNEX 1), was
sent through Google Forms, which included the following variables: age, sex, marital
status, weight and height (self-reported), work situation, interviewee and head of the
family's education, per capita income, physical activity, smoking habit, alcohol
consumption, and pathologies (self-reported). All data regarding the completed forms
were manually transcribed into the UFCSPA Redcap and stored within the corresponding

ID for each participant.

Food intake
Data collection
The instrument used to collect individuals' identification and dietary patterns

evaluation data was the Food Diary. Three food diaries were requested, corresponding to



a full day each, on non-consecutive days, to be completed within a maximum period of
one month, with one of them filled on a weekend or holiday. Individuals received
guidance and informative materials to properly fill out the diaries with the necessary
information pattern, describing their meals, food and/or drink, quantity, portion,
preparation method, and payment method. The diaries were collected and reviewed by
researchers within a maximum period of one week, and incomplete or misunderstood data

were questioned to clarify any doubts regarding the participant's food intake.

Data analysis

The data on food consumption were transcribed and initially calculated using the
Dietbox® software version 7.4.0 and subsequently transferred to an Excel spreadsheet
organized according to the food composition table of the Brazilian Institute of Geography
and Statistics (IBGE), which already existed. This calculation included energy (kcal),
carbohydrates (g), protein (g), and lipids (g). The mean consumption per 100g of each
food in each diary was calculated, and the average of the three days was used to identify
the main dietary patterns. In this way, in addition to information on macronutrients,
energy, and the quality of daily food intake, it was possible to analyze the most repeated
foods and their quantities, enabling the separation of participants into consumers of
identified dietary patterns. These patterns were analyzed and separated according to the
recommendations of the WHO and the Brazilian Population Dietary Guidelines, and the
results were associated with socioeconomic conditions (income, employment status, and
education) and nutritional status (BMI) through the odds ratio (OR) test.

Food patterns analysis

To identify dietary patterns, the Principal Component Analysis (PCA) technique
was used. PCA is a statistical multivariate analysis technique that transforms a set of
original variables into another set of variables of the same dimension called principal
components. The principal components have important properties: each principal
component is a linear combination of all the original variables; they are independent of
each other and estimated to retain, in order of estimation, the maximum information, in
terms of total variation contained in the data. This technique can be used to group

individuals in a population according to the variation in their characteristics.



In general, the most important principal component (the first principal component)
is chosen as the one with the highest variance that explains the maximum variability of
the data; the second most important component is the one that presents the second highest
variance and so on, until the least important principal component. For this study, the first
four principal components were chosen because, within the PCA technique, they account
for 31.13% of the accumulated variability, a value that is in line with statistical
recommendations in the literature of 20 to 70% variability [9, 12, 21]. This value is
sufficient to identify the most important patterns in the sample and explain the variability
of the data without losing the descriptive power that characterizes each of them (Figure
1).

The foods consumed by patients in the three food diaries were grouped into Food
Groups (FGs) based on nutritional similarity. In the end, 24 FGs were created from a list
of 549 foods (Graph 1). For the performance of principal component analysis, it is
recommended to have between 5 and 10 individuals per variable. In this article, we used
a ratio of 5.58 (134 participants per 24 food groups), which is suitable for PCA calculation
and generates reliable results regarding the distribution of foods and dietary patterns [22].
Foods that did not fit into any existing FG and had no frequency in the sample were
excluded from the analysis, following the methodology of other studies found in the
literature [10, 11]. To evaluate food consumption, the mean portion (in g/ml) consumed
in each FG over the three days of follow-up was calculated.

In the interpretation of dietary patterns, a cut-off point of |0.3| was used for the
relevance of the FG within the analyzed pattern. This value was established according to
the study comparing principal component analysis techniques [12] and indicates that FGs
with loadings >0.3 contribute directly to the pattern, while FGs with loadings <-0.3 are
negatively correlated with the dietary pattern. Pesto, soy sauce, seaweed, sweetener,
psyllium, natural seasoning, vinegar, and olive oil were not included in the analysis due
to their low frequency in the sample. Cases of BMI classification as "underweight" and
"malnutrition™ were also removed from the analysis due to their low frequency in the
database (n = 3 in total). Logistic regression was unable to estimate the coefficient for

these cases, making it difficult to analyze the rest of the data.



Results

The sample consisted of 79.1% woman, 49.3% individuals with a monthly income of up
to 2 minimum wages, and 46.7% individuals with a BMI above 29.9kg/m2 - classified as
obese. Regarding age, the sample was evenly distributed from 18 to over 60 years old,
while individuals with completed high school or college education represented the
majority in terms of educational level. The complete characterization can be viewed in
Table 1 below:

Table 1. Characterization of primary healthcare users in the Brazilian Unified Health
System (SUS) according to gender, education level, age group, occupation, total income,
per capita income, and BMI (n=134)

Absolute Relative
Frequency (n) Frequency (%)
Gender Male 28 20.9
Female 106 79.1
Education Incomplete Elementary 7 5.2
Complete Elementary 3 2.2
Incomplete High School 5 3.7
Complete High School 49 36.6
Undergraduate 42 31.3
Graduate 22 16.4
Technical Degree 6 4.5
Age <30 years old 32 23.9
30-40 27 20.1
40 - 50 25 18.7
50 - 60 32 239
> 60 years old 18 13.4
Occupation Self-employed 25 18.7
Retired or pensioner 22 16.4
Formal worker/Salaried 21 15.7
Public employee 18 13.4
Homemaker 16 11.9
Unemployed 12 9
Business owner 10 7.5
Farm worker 4 3
Salesperson/Trader 4 3
Domestic worker 2 1.5
Total income < 2 minimum wages 66 49.3
3 and 5 minimum wages 54 40.3

> 5 minimum wages 14 10.4



Per capita Income < 1 minimum wages 16 11.9

1 minimum wage 76 56.7
> 1 minimum wages 42 31.3
BMI Underweight/Malnutrition 3 2.24
Classification Eutrophy 42 31.34
Overweight 27 20.15
Obesity 62 46.27

The GA's with positive loads above 0.30 in the first component were: sugar (0.44),
cereals and seeds (0.39), sugary and soy drinks (0.36), cold cuts (0.35) and legumes
(0.32), with no GA presenting negative loads below -0.30. The first principal component
was characterized by high consumption of socially and financially accessible foods, with
the highest mean of consumed carbohydrates among the identified patterns (Figure 1).

In the second component, the following GA's had positive loads: bread (0.45),
margarine and vegetable oils (0.34), tea and coffee (0.32); while vegetables and greens
had negative loads (-0.29). This second component is similar to the Brazilian population's
afternoon snacks, characterized by high consumption of flour-based foods, lipids, and
teas or coffees, despite having the lowest mean of consumed calories among the
components.

In the third component, the following GA's had positive loads: sugary and soy
drinks (0.38) and nuts (0.32), while fruits and natural juices had negative loads (-0.31),
as well as eggs and dairy products (-0.35) and cereals and seeds (-0.38). Considering the
positive load above 0.25, the group also had a higher consumption of ultra-processed
products, forming a dietary pattern more focused on fast-consumption products and with
the second-highest mean of consumed calories, carbohydrates, and total lipids.

Finally, the fourth component had positive loads for chicken, fish, and seafood
GA's (0.47) and red meat (0.36), while bakery, homemade cakes, and desserts had
negative loads (-0.31) as well as offal (-0.33). This principal component has the lowest
carbohydrate consumption but stands out for high consumption of animal protein, which
is 8.3 times higher than the second component with the highest consumption of proteins
(Traditional Brazilian). This is due to the fact that it is composed of GA's in which animal-
origin foods predominate, causing this component to also have the highest consumption
of total lipids.



Brazilian Tradition

Load ~ Label -

0,44 Sugar
0,39 Cereal and seeds
0,36 Sugary and soy beverages

Bakery
Load Label
110,45 Breads
0,34 Margarine and vegetable oils
0,32 Tea and coffee

Ultra-processed

Load Label

10,38 Sugary and soy beverages
10,32 Nuts
10,25 Ultra-processed products

Animal Protein
Load Label
10,47 Chicken, fish and seafood
0,36 Red meat
110,19 Dairy fats

0,35 Cold cuts and processed meats 0,26 Pastas 10,22 Margarine and vegetable oils 0,13 Ultra-processed sweets and cookies
0,32 Beans 0,26 Beans 10,17 Breads 0,13 Sugar

0,29 Ultra-processed products 0,21 Fried foods 10,12 Cold cuts and processed meats 0,05 Beans

0,22 Nuts 0,17 Dairy fats 10,12 Alcoholic beverages 0,04 Pastas

0,21 Chicken, fish and seafood 0,12 Cereal and seeds 30,10 Pastas 0,01 Nuts

0,14 Red meat 0,10 Alcoholic beverages 10,09 Red meat IIf0,0E Tea and coffee

0,13 Offal 0,10 Ultra-processed sweets and cookies 10,09 Dairy fats [l—0,0S Eggs and dairy products

10,06 Bakery, cakes and homemade dessel  [§-0,08 Sugary and soy beverages

110,00 Cannes and preserved foods
10,05 Sugar |] -0,12 Fried foods

0,08 Red meat

0,12 Roots and tubers
0,10 Fruits and natural juices

0,09 Eggs and dairy products 0,04 Offal 30,03 Cannes and preserved foods [I -0,13 Fruits and natural juices
0,08 Margarine and vegetable oils 0,04 Fruits and natural juices 10,02 Fried foods |] -0,15 Cereal and seeds
0,02 Fried foods 0,03 Sugar 10,02 Ultra-processed sweets and cookies |] -0,15 Breads

[‘ -0,17 Ultra-processed products

|] -0,18 Alcoholic beverages

[‘ -0,19 Margarine and vegetable oils
[I -0,19 Roots and tubers

[‘ -0,20 Vegetables and leafy greens
[ 0,23 Cold cuts and processed meats
El -0,24 Cannes and preserved foods

|}0,03 Vegetables and leafy greens
[[LD,DS Tea and coffee
[[0,13 Roots and tubers
[lO,l? Chicken, fish and seafood
[‘0,22 Beans
[o.27 offal
[[0,31 Fruits and natural juices
I:.-D,35 Eggs and dairy products
['0,38 Cereal and seeds

0,02 Dairy fats l -0,02 Bakery, cakes and homemade desserl
0,02 Breads lfD,DZ Chicken, fish and seafood

| 0,01 Tea and coffee |] -0,08 Sugary and soy beverages

-0,02 Ultra-processed sweets and cookies |:I -0,20 Roots and tubers

-0,04 Bakery, cakes and homemade desser E‘ -0,21 Cold cuts and processed meats

-0,07 Pastas [ 0,21 Ultra-processed products

-0,09 Alcoholic beverages El -0,21 Eggs and dairy products

-0,09 Vegetables and leafy greens |:l -0,24 Nuts

-0,10 Cannes and preserved foods |:' -0,29 Vegetables and leafy greens

el e e =

8 0,33 offal

Figure 1: Characterization of Food Groups found in Dietary Patterns of Primary Care
Users of Brazilian Unified Health System (SUS). n =134.

The configuration of the loads in the components described above suggests that
the first component reflects the Traditional Brazilian dietary pattern. The second
component was classified as the Bakery dietary pattern; the third as the Ultra-Processed
dietary pattern; and the fourth as the Animal Protein dietary pattern - considering that the
interpretation of the dietary pattern is largely given by the highest value loads, positive or
negative, but also the other components can be analyzed in order to better understand the
prevalent foods within each component (Figure 1).

Average values of energy (Kcal) and macronutrients (protein, lipids, and
carbohydrates) were identified in GA's with positive loads above 0.30 in each dietary
pattern. Thus, it was possible to understand the average nutritional content of the main
foods analyzed among the patterns (Table 2). The Traditional Pattern has the greatest
balance among macronutrients when compared to the other groups, with the Bakery
Pattern having the lowest caloric value, the Ultra-Processed Pattern having the lowest
protein value, and the Animal Protein Pattern having higher values of energy, protein,

and lipids.

|:l -0,31 Bakery, cakes and homemade desser



Table 2: Average energy value (kcal) and macronutrients of each Food Group with
positive factor loading above 0.30 in each Dietary Pattern

Dietary Pattern | Energy Protein (g)’ Total Lipids Carbohydrates
(keal)! (2) (2)°
Traditional 129.1 3.9 (12.1%) 4.3 (30) 18.7 (57.9)
Bakery 99 24(09.7 4.2 (38.2) 12.9 (52.1)
Ultra-processed 133.9 3.0(9) 5.9 (39.6) 17.2 (51.4)
Animal Protein 298.8 32.3(43.2) 14.8 (44.6) 9.1(12.2)

LAverage consumption;
2Average consumption (representativeness in relation to consumed calories);

A significant association was identified between the variable Graduation and the
Traditional Brazilian dietary pattern (p=0.028), suggesting that individuals who have
completed higher education have a greater chance of consuming foods present in this
pattern, which has a better balance of macronutrients when compared to other patterns
characterized in this study. In addition, the variables of per capita income and BMI are
associated with the Bakery dietary pattern. In this component, per capita income was
associated with p=0.043, suggesting that having more than 1 minimum wage is related to
higher consumption of bread, fats and vegetable oils, teas and coffees. Similarly, the
Bakery dietary pattern is also associated with BMI (p=0.027), in which consumption of
these foods contributes to BMI between 25 and 29.9 of the sample individuals, known as
overweight (Table 5). No associations were identified between the other dietary patterns

and socio-economic strata and BMI variables (Tables 3 and 4).

Table 3: Association between socioeconomic strata (per capita income, employment
status, and graduation) and Traditional Brazilian, Bakery, Ultra-processed, and Animal
Protein dietary patterns.

Income per capita OR! P — value 95% CI*
Traditional Brazilian

<1 minimum wage 1.000

1 minimum wage 1.778 0.364 0.514 - 6.148
>] minimum wage 0.476 0.304 0.112-1.977
Paid occupation 1.000

Unemployed 0.569 0.249 0.218 —1.485
No higher education 1.000

Completed higher education 2.558 0.028* 1.107 -5.915



Bakery

< 1 minimum wage
I minimum wage
>1 minimum wage

Paid occupation
Unemployed

No higher education
Completed higher education

Ultra-processed

< 1 minimum wage

I minimum wage
>1 minimum wage

Paid occupation
Unemployed

No higher education
Completed higher education

Animal Protein

< 1 minimum wage
I minimum wage
>1 minimum wage

Paid occupation
Unemployed

No higher education
Completed higher education

1.000
0.413
0.223

1.000
0.718

1.000
1.379

1.000

1.678
3.178

1.000
1.131

1.000
0.836

1.000
0.463
0.447

1.000
1.275

1.000
0.806

0.148
0,043*

0.486

0.448

0.386
0.099

0.789

0.655

0.207

0.256

0.595

0.584

0.124 - 1.372
0.052 -0.954

0.281 - 1.826

0.601 —3.169

0.519 —5.427
0.805 —-12.54

0.459 —2.781

0.382 - 1.832

0.134 - 1.531

0.111-1.795

0.520 -3.124

0.372 —1.746

!0dios ratio
2 Confidence interval



Table 4: Association between BMI classification and Traditional Brazilian, Bakery, Ultra-

Processed, and Animal Protein dietary patterns.

BMI classification OR! P — value 95%, CI?
Traditional Brazilian

Eutrophy 1.00

Overweight 0.798 0.675 0.277 —2.296
Obesity 1.625 0.291 0.660 —4.000
Bakery

Eutrophy 1.00

Overweight 0.292 0.027* 0.098 —0.872
Obesity 0.584 0.228 0.244 — 1.404
Ultra-processed

Eutrophy 1.00

Overweight 0.683 0.452 0.253 - 1.845
Obesity 0.539 0.147 0.235-1.241
Animal Protein

Eutrophy 1.00

Overweight 1.270 0.636 0.472 —3.421
Obesity 0.669 0.343 0.293 —1.532

'0dios ratio
2 Confidence interval

Discussion

This study allowed characterizing four dietary patterns in the population served in

Health Units in southern Brazil, none of which were considered healthy according to

current dietary guidelines. The proposals of the Brazilian Dietary Guidelines, which

prioritize fresh foods over ultra-processed products, sugary drinks, and excess lipids, was

not identified, as the corresponding GA's for these foods did not have high enough values

to characterize the main analyzed patterns. The traditional Brazilian pattern, despite

presenting the consumption of cereals and legumes, also indicated a high presence of

sugar, sugary drinks, and ultra-processed products. In other studies, including outside

Brazil, such as the Framingham study, food consumption patterns that included local



health recommendations were not identified (Millen et al., 1996), exemplifying the
imbalance in global food consumption in recent decades.

Associations were found between socioeconomic and BMI variables with the
traditional Brazilian pattern, associated with participants who have a completed higher
education level; and bakery, which was associated with overweight BMI and per capita
income for participants with more than one minimum wage. The lack of significance in
the other associations may be justified due the similarity in nutritional quality among the
identified dietary patterns, demonstrating a more homogeneous eating profile among
participants and similar sociodemographic conditions. In a systematic review, this issue
was also discussed, in which the homogeneity of socioeconomic groups would not
necessarily show more consistent associations, as income deprivation could increase the
probability of a specific community participating in the research [13].

Analyzing studies that found dietary patterns similar to the Traditional Brazilian
diet, the intake of rice and beans indicated protection against overweight and obesity
using another consumption analysis tool, the QFA [14], which did not accompany the
results presented in this study. However, when the association was made considering
macronutrients, the study from Rio de Janeiro obtained the same results presented here
[15]. From this perspective, we can understand that the tool used to identify dietary
patterns influences the research results, with food diaries being more comprehensive in
terms of macronutrient composition, and that the traditional diet is also undergoing
changes in its characteristics - with the increasing frequency of processed foods and ultra-
processed products, which could justify the lack of association with protection for BMI
above 25 kg/m?,

Regarding the characterization of the sample, a very important factor is found in
the literature on gender issues. Despite the recruitment of participants occurring
randomly, the majority presence of women in the study can be explained by the human
social factor (as it does not maintain this statistical principle of randomness) and the
greater interest of women in health and nutrition issues - which contradicts current
literature on anthropometric and pathological factors [16]. Some studies show that the
costs attributable to obesity and the higher relative risk in some outcomes, including
cardiovascular, have a higher prevalence in women. Similarly, higher prevalence of
overweight are found in studies conducted in the southern region of the country [17, 18],
which are confirmed by POF 2008-2009 data [19] and are within the results of this study.



Among the limitations, we can mention the sample size, as despite efforts to reach
an adequate value, it was not sufficient due to difficulties in recruiting participants,
resulting in a smaller sample size and a logistic regression power of only 44.2%. This
value does not harm the found associations, but it may have caused a lack of significant
association between the other patterns and variables in the study, given that an ideal
statistical power to analyze all data is at least 80%. Nonetheless, in the PCA technique,
the number of participants per food group is within the recommended range for obtaining
adequate and reliable results regarding the identified dietary patterns [22], which makes
the study an important step for future analyses of dietary patterns. Another point to be
discussed would be the measurement of participants’ weight and height, as the study had
to be conducted virtually due to the necessary social isolation during the 2020 pandemic,
which did not allow physical evaluation to be standardized. However, the use of these
measurements is already validated in the literature [23] and does not harm the study's
results. In addition, when evaluating associations in a study, possible confounding factors
may exist, such as the example of pathologies, which were not analyzed in this article.
Nevertheless, the sample was able to include only users of the Brazilian Public Health
System and be reliable for the real-life conditions of the studied population, allowing the
application of the results to the economically and socially vulnerable segments of the
Brazilian population in the Southern cities and the possibility of generalizing the next

public policies for Primary Care users.

Conclusion

These results, although different from the initial expectations of the study,
contribute to the idea of a high prevalence of inadequate dietary patterns among most of
the population served in Health Units, as well as the low per capita income and the BMI
classified as overweight and obesity within this sample. Finally, the characterization of
the four dietary patterns suggests that factors beyond per capita income interfere with the
population’s consumption choices, and that nutritional status also depends on other
determinants within the lifestyle and environmental conditions of a community. It was
also possible to understand which GAs are present in the public attending in primary care
of the Brazilian Unified Health System (SUS) and the average macronutrients content in
each of them, allowing for a greater understanding of the dietary patterns present in this

population and more evidence to collaborate with future interventions in the health field.
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