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RESUMO 
 
 

Introdução: Evidências mostram que indivíduos de baixo nível socioeconômico são 

propensos a uma má nutrição, o que contribui para desigualdades na saúde e 

aumento da prevalência de desvios nutricionais na infância. Ademais, não há 

estudos nacionais avaliando a desigualdade social no estado nutricional e consumo 

alimentar de adolescentes. Objetivo: Avaliar a desigualdade social no estado 

nutricional e no consumo alimentar de escolares brasileiros. Material e Métodos: 

Utilizou-se dados da Pesquisa Nacional de Saúde do Escolar (PeNSE), realizada em 

2015, que consistiu em alunos de 13 a 17 anos de escolas públicas e privadas das 

zonas urbana e rural representativas do Brasil. As variáveis de interesse foram as 

características demográficas, sexo, o estado nutricional e o consumo alimentar de 

frutas, hortaliças, refrigerante, guloseimas e fast food. As condições 

socioeconômicas foram avaliadas com base em um escore de riqueza criado a partir 

de respostas sobre a posse de bens e acesso aos serviços, por meio da análise de 

componentes principais (ACP), posteriormente dividido em quintos. Foram 

calculados o Slope index of inequalities e o Concentration index, além de medidas 

de desigualdade simples baseadas em diferenças e razões. O teste t foi utilizado 

para identificar diferenças estatisticamente significantes da desigualdade entre os 

sexos. Resultados: O sexo masculino foi mais propenso à obesidade no maior 

quintil de riqueza. O SII de +7,79 e CIX de +15,23, mostraram que a desigualdade 

favoreceu os mais ricos. Quanto ao consumo, os índices de desigualdade tiveram 

valores positivos semelhantes em todos alimentos utilizados, mostrando que a 

desigualdade favoreceu os mais ricos. Conclusão: A desigualdade social entre 

adolescentes propiciou um consumo e desvios nutricionais desiguais, sendo os mais 



   

 

ricos mais afetados pela obesidade e por um maior consumo de alimentos saudáveis 

e não saudáveis. 

Palavras-chave: desigualdade social, estado nutricional, consumo alimentar, 

adolescente. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  



   

 

ABSTRACT 
 

Introduction: Evidence shows that individuals with low socioeconomic status are 

prone to malnutrition, which contributes to health inequalities and increases the 

prevalence of nutritional disorders in childhood. In addition, there are no studies in 

Brazil assessing the social inequality in adolescents’ nutritional status and food 

consumption. Objective: To assess social inequalities regarding the nutritional status 

and food consumption of Brazilian students. Materials and Methods: We used the 

data from the 2015 National Adolescent School-based Health Survey (PeNSE – 

Pesquisa Nacional de Saúde do Escolar), which was a research with students aged 

13 to 17 years of public and private schools in urban and rural areas in Brazil. The 

variables of interest were the demographic characteristics, sex, nutritional status and 

food consumption of fruits, vegetables, soft drinks, treats and fast food. We created a 

wealth score based on answers about the ownership of goods and access to 

services by means of the principal component analysis (PCA), later divided into 

quintiles. We calculated the Slope index of inequalities and the Concentration index, 

along with simple inequality measures based on differences and ratios. The t-test 

identified statistically significant differences in sex inequality. Results: Male students 

were more prone to obesity in the wealthiest quintile. The SII of +7.79 and CIX of 

+15.23 showed that inequality favored the richest students. Regarding consumption, 

the inequality indices had similar positive values for all foods analyzed, showing that 

inequality favored the richest individuals. Conclusion: Social inequality among 

adolescents fostered unequal consumption and nutritional deviations. The richest 

ones were more affected by obesity and by a higher consumption of healthy and 

unhealthy foods. 

Keywords: Social inequality. Nutritional status. Food consumption. Adolescents. 
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1 INTRODUÇÃO 

 

Mundialmente, há uma epidemia de sobrepeso e obesidade. A incidência 

desses desvios nutricionais triplicou desde 1975, tanto em adultos quanto em 

crianças e adolescentes (WHO, 2017). Em 2014, havia 41 milhões de crianças 

abaixo de 5 anos com sobrepeso. Já entre os adultos, 41 milhões estavam acima do 

peso e 600 milhões eram obesos. Dados atuais mostram que na população mundial, 

10% das crianças e adolescentes entre 5 e 17 anos de idade apresentam excesso 

de massa corporal, e 2 a 3% delas sãos obesas (WHO, 2017). Vale ressaltar que a 

obesidade iniciada na infância pode permanecer na fase adulta e propiciar o 

desenvolvimento de doenças crônicas não transmissíveis (DCNT), tais como, 

doença cardiovascular, diabetes melitus, distúrbios musculoesqueléticos e câncer 

(NATIONAL INSTITUTE OF HEALTH, 2015). Além disso, o aumento do índice de 

massa corporal (IMC) também contribui para o surgimento de distúrbios 

psicológicos, reduzindo a qualidade e a expectativa de vida (OLIVEIRA, SOARES, 

2002). 

No Brasil, a taxa de obesidade e sobrepeso entre crianças e adolescentes 

de 6 a 18 anos triplicou de 4% na década de 1970 para 13% em 1997 (WHO, 2004). 

Dados da Pesquisa de Orçamentos Familiares (POF) de 2008-2009 analisando a 

tendência secular, mostraram que para os adolescentes de 10 a 19 anos do sexo 

masculino, o déficit de peso reduziu de 10,1% em 1974-1975 para 3,7% em 2008-

2009, o sobrepeso aumentou de 3,7% para 21,7% e a obesidade de 0,4% para 

5,9%. Já entre as adolescentes do sexo feminino, o déficit de peso era de 5,1% em 

1974-1975 e passou para 3% em 2008-2009, o sobrepeso aumentou de 7,6% para 

19,4% e a obesidade de 0,7% para 4% (BRASIL, 2010). 

É importante salientar que o baixo peso afeta de forma desigual os 

indivíduos ricos e pobres, tanto em países de alta renda quanto nos de baixa renda, 

dessa forma a prevalência geral acaba mascarando as desigualdades. 

(RESTREPO-MÉNDEZ et al., 2015; BLACK et al., 2008). Ademais, a desnutrição, 

em 2002, era responsável por metade dos gastos indiretos em saúde nos países 
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subdesenvolvidos (WHO, 2002). Diante desse índice, as políticas de saúde pública 

têm contribuído para eliminar a desnutrição (UAUY, SOLOMONS, 2006).  

Em relação aos desvios nutricionais, dentre os diversos fatores associados 

ao déficit de peso, sobrepeso e obesidade, destaca-se o nível socioeconômico. Um 

estudo realizado em Illinois-EUA por Zahnd et al. (2015), mostrou que o nível 

socioeconômico mais baixo estava associado a uma maior prevalência de obesidade 

e que as meninas eram mais afetadas pela desigualdade social. Outros estudos em 

países de alta renda, mostraram que riscos sociais cumulativos estavam 

relacionados a um aumento do risco de obesidade em escolares (SINGH et al., 

2010a; SPRINGER et al., 2015; SUGLIA et al., 2013). Já no Brasil, um estudo de 

Araújo et al. (2010), sugeriu que a obesidade aumentava proporcionalmente ao nível 

socioeconômico e os meninos eram mais afetados. Ademais, o déficit de peso 

estava associado ao menor nível socioeconômico (ARAÚJO et al., 2010) 

Quanto ao consumo alimentar, estudos têm mostrado que o padrão do 

consumo de alimentos por crianças e adolescentes possui uma forte influência de 

fatores socioeconômicos (CRAIG et al., 2010; FITZGERALD et al., 2010). Nos 

países de alta renda, por exemplo, os adolescentes de menor nível socioeconômico 

têm uma maior ingestão de gorduras, sal e açúcares. (DARMON, DREWNOWSKI, 

2008; FRASER et al., 2000; JOHANSSON et al., 1999). Já nos países de baixa 

renda, essa relação se inverte e os adolescentes dos maiores níveis 

socioeconômicos ingerem mais gorduras, sal e açúcares (POPKIN et al., 2012; 

SUBRAMANIAN et al., 2011). 

Os estudos mostram que, no Brasil, a obesidade e sobrepeso se 

intensificam a cada ano (BRASIL, 2010) enquanto outros mostram que as 

desigualdades sociais têm reduzido lentamente (WHO 2013; ELGAR et al., 2015; 

OXFAM BRASIL, 2017). Sabe-se que estudos realizados no Brasil avaliaram apenas 

a associação entre desigualdade social e desvios nutricionais, não avaliando dados 

sobre consumo alimentar (CARVALHO et al., 2017; ARAÚJO et al., 2010) 

Outrossim, esses estudos são regionais e não mostraram a realidade dos escolares 

brasileiros como um todo (CARVALHO et al., 2017; ARAÚJO et al., 2010; SANTOS 

et al., 2016; CONCEIÇÃO et al., 2010). Por outro lado, as tendências encontradas 
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em estudos realizados em países de alta renda podem não refletir a realidade 

brasileira.  
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2 FUNDAMENTAÇÃO TEÓRICA 

  

2.1 Desigualdades sociais em saúde 

  

As desigualdades sociais em saúde são conhecidas como desigualdades 

sistemáticas, evitáveis, injustas e desnecessárias (MARMOT et al., 2008). Segundo 

o modelo proposto pela Comissão dos Determinantes Sociais da Saúde (CDSS), há 

2 tipos de Determinantes Sociais de Saúde: os determinantes estruturais e os 

determinantes intermediários (MARMOT et al., 2008).  

Os determinantes estruturais são os mecanismos que geram e reforçam 

hierarquias sociais, definem o poder e o acesso a recursos. As políticas públicas 

(educação, saúde e proteção social), macroeconômicas e sociais (mercado de 

trabalho e habitação), cultura e valores sociais são exemplos de determinantes 

estruturais. Eles causam as principais desigualdades em saúde, tanto dentro de um 

mesmo país quanto entre os países (MARMOT et al., 2008).  

Já os determinantes intermediários, são bens materiais, condições de vida e 

trabalho, fatores comportamentais e biológicos, coesão social, fatores psicossociais 

e sistema de saúde (SOLAR, IRWIN, 2010). Ademais, esse determinante engloba os 

estilos de vida e comportamentos, tais como, consumo de álcool e outras drogas, 

tabaco e atividade física, além de circunstâncias estressantes e falta de apoio social 

(MARMOT et al., 2008). 

Sabe-se que populações com menores níveis socioeconômicos têm risco 

aumentado de ter uma pior condição de saúde (OLSTAD et al., 2016; MARMOT et 

al., 2008). Isso acontece pois há uma distribuição desigual de bens materiais e 

recursos sociais, tais como renda, ocupação e educação (MARMOT et al., 2008). 

 

2.2 Medidas de desigualdade 

 

As medidas de desigualdade utilizadas no presente estudo foram o SII - 

Slope Index of Inequality e o CIX - Concentration Index. Essas duas medidas são 

muito úteis, pois geram diferentes conclusões sobre a desigualdade. Elas são 

calculadas através da ponderação do tamanho da população, gerando um único 

número que exprime a desigualdade entre todos os subgrupos. Diferentemente de 

outras medidas de desigualdade que avaliam apenas os extremos, o SII e o CIX, 
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estimam a desigualdade por toda população. Dessa forma, indefere o tamanho dos 

grupos, podendo fazer comparações no tempo e entre países (WHO, 2013).  

O SII mede a desigualdade absoluta entre o grupo mais favorecido e o 

menos favorecido. Já o CIX mede a desigualdade relativa em termos de 

porcentagem de saúde da população entre os grupos mais e menos favorecidos 

(WHO, 2013).  

Esses índices são calculados por meio de regressão logística dos índices de 

variável de saúde, transformando a variável em uma classificação cumulativa de 

probabilidades (ridit score) variando de 0, grupo menos favorecido, e 1, grupo mais 

favorecido (BARROS, VICTORA, 2013).  

O SII é usado para mostrar o gradiente de saúde através de múltiplos 

subgrupos com ordem natural, por exemplo, riqueza e educação. Ele representa a 

diferença absoluta dos indicadores de saúde entre os grupos mais e menos 

favorecidos, por usar um modelo apropriado de regressão logística, leva em 

consideração toda a distribuição da variável. Para o cálculo, coloca-se peso na 

amostra de toda a população variando de 0 (subgrupo menos favorecido) a 1 

(subgrupo mais favorecido). Depois, faz-se uma distribuição cumulativa da 

população. Assim, a diferença entre os valores gerados do mais alto ao mais baixo, 

considerando todos os outros subgrupos na regressão, gera o SII (WHO, 2013).  

Se a linha de regressão é plana, o valor do SII é 0, mostrando que não há 

desigualdade no indicador estudado. Se o indicador se distribui do menos favorecido 

ao mais favorecido, o resultado será um valor positivo, indicando que a variável é 

mais prevalente nos subgrupos mais favorecidos. Por outro lado, valores negativos 

significam que o indicador de saúde é mais prevalente nos subgrupos menos 

favorecidos (BARROS, VICTORA, 2013; WHO, 2013). 

Já o CIX é uma medida relativa de desigualdade que mostra o gradiente 

através de múltiplos subgrupos com ordem natural. Ele indica a amplitude da 

concentração do indicador de saúde entre os mais e os menos favorecidos e varia 

de -100 a +100, mas, na prática, os valores não excedem 50 e valores de 20 e 30 

são considerados alto nível de desigualdade relativa. Valores negativos, mostram 

que a variável está concentrada entre os menos favorecidos, e valores positivos, 

indicam uma concentração entre os mais favorecidos. Quando não há desigualdade 

o CIX é 0 (WEHRMEISTER et al., 2017; WHO, 2013).  
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Para o cálculo, a população é classificada de acordo com a posição 

socioeconômica (eixo X), da mesma forma que o SII, coloca-se peso na amostra de 

toda a população variando de 0 (subgrupo menos favorecido) a 1 (subgrupo mais 

favorecido). Já no eixo y, coloca-se a fração cumulativa do índice correspondente 

em cada subgrupo e a curva de concentração é feita unindo os pontos. Nesse 

gráfico, existe uma curva hipotética de igualdade representada pela curva diagonal 

de 45º. Dessa forma, se a curva de concentração estiver acima da curva de 

igualdade, o indicador de saúde estará mais concentrado entre os desfavorecidos, já 

se estiver abaixo da curva da igualdade, o indicador de saúde terá maior prevalência 

entre os mais favorecidos. Quando não há desigualdade, a curva do CIX 

corresponde à curva da igualdade. O índice de concentração é calculado como o 

dobro da área entre a curva hipotética de igualdade e a curva de concentração 

(WHO, 2013).  

 

2.3 Estado Nutricional e Nível Socioeconômico 

    

O aumento do IMC global tanto em adultos quanto em crianças e 

adolescentes, emergiu como um dos problemas de saúde pública mais grave 

(MALIK et al., 2013). O orçamento gasto com sobrepeso e obesidade aumentou em 

média de 6,5% para 9,1% nas últimas 3 décadas (SPRUIJT-METZ, 2011). Em 

contrapartida há uma redução do déficit de peso, resultado de políticas públicas 

visando sua eliminação (UAUY, SOLOMONS, 2006). Sabe-se que o nível 

socioeconômico influencia o consumo e consequentemente o estado nutricional de 

crianças e adolescentes (SINGH et al., 2010a; SINGH et al., 2010b). 

Além da genética, a família tem profundas influências sobre os 

comportamentos da criança e do adolescente, o que pode gerar desvios nutricionais 

(SPRUIJT-METZ, 2011). Um estudo desenvolvido com adolescentes de 12 a 17 

anos nos Estados Unidos, comparando décadas de 1990 e 2000, mostrou que após 

anos com aumento progressivo da obesidade nos adolescentes, aparentemente na 

última década esse desvio nutricional atingiu um platô, e em famílias com alto nível 

socioeconômico a prevalência de obesidade diminuiu. Ainda, esse estudo observou 

que o aumento da escolaridade dos pais, reduziu a prevalência de obesidade e 

aumentou a proporção de atividade física, comparando as duas décadas 

(FREDERICK et al., 2014).  
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Sabe-se que o nível socioeconômico exerce diferentes influências sobre o 

estado nutricional em regiões distintas, por sexo e por faixa etária. Por exemplo, um 

estudo realizado na Malásia, país de média renda, mostrou que o IMC não teve 

relação com nível socioeconômico (ABDUL MAJID et al., 2016). Já um estudo 

transversal desenvolvido nos Estados Unidos, mostrou que a pobreza aumentou a 

prevalência de obesidade somente para os adolescentes de 15 a 17 anos (Miech et 

al. 2006).  

Por outro lado, um estudo desenvolvido em Pelotas-RS, Brasil, mostrou que 

o nível socioeconômico foi diretamente proporcional à obesidade e ao sobrepeso 

para os meninos. Já para as pré-adolescentes do sexo feminino, o sobrepeso teve 

relação direta com os quintos de riqueza, mas a obesidade se concentrou nos 

quintos médios de riqueza (ARAÚJO et al., 2010). Outro estudo de coorte realizado 

em Pelotas –RS, com adolescentes de 18 anos de idade, mostrou que o nível 

socioeconômico teve relação direta com sobrepeso e obesidade para o sexo 

masculino e relação inversa para o sexo feminino (VICTORA, BARROS, 2006).  

Ainda, um estudo transversal desenvolvido na África do Sul mostrou que o 

aumento de IMC se distribuiu em todas as faixas etárias e níveis socioeconômicos, 

no entanto foi mais proeminente nas meninas de 8 a 10 anos nos quintos de média e 

alta riqueza nos ambientes urbanos formais. Além disso, o maior ganho de IMC nas 

crianças foi nos quintos médios de riqueza (SARTORIUS et al., 2017). 

Já um estudo desenvolvido no Reino Unido com pré-adolescentes de 11 

anos de idade, mostrou relação inversa de obesidade e sobrepeso e nível 

socioeconômico para ambos os sexos (GOLDING et al., 2001). 

 

2.4 Consumo Alimentar e Nível Socioeconômico 

 

Estudos mostram que o nível socioeconômico exerce influência no consumo 

alimentar de crianças e adolescentes (CRAIG et al., 2010; FITZGERALD et al., 

2010). O custo efetivo de verduras e frutas é maior que de lanches rápidos ricos em 

gorduras saturadas, ademais, alternativas saudáveis são difíceis de encontrar em 

bairros pobres, onde há uma menor concentração de supermercados (FREDERICK 

et al. 2014).  

Os estudos realizados nos países de alta renda mostraram que os 

adolescentes de menor nível socioeconômico consumiam menos frutas e vegetais, e 
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tinham uma maior ingestão de gorduras, sal e açúcares. (FISCHER et al., 2011; 

FISMEN et al., 2012;  DARMON, DREWNOWSKI,  2008). 

A Noruega, a fim de promover melhores hábitos de consumo, atuou 

intervindo no lanche escolar, priorizando frutas e vegetais, além de retirar maquinas 

de refrigerante do ambiente público escolar (HOLTHE et al., 2011). Ademais, o 

governo impôs altas taxas sobre o refrigerante e outras bebidas açucaradas não 

alcoólicas, além de proibir propagandas de doces e bebidas voltadas às crianças e 

adolescentes. Assim, um estudo norueguês mostrou que o nível socioeconômico foi 

diretamente proporcional ao consumo de frutas e vegetais, já o consumo de 

guloseimas e refrigerantes não teve associação ao nível socioeconômico. 

Possivelmente devido a ação governamental intervindo no consumo (FISMEN et al., 

2014).  

 Já nos países de baixa renda, essa relação se inverteu e os adolescentes 

dos maiores níveis socioeconômicos ingeriram mais frutas e vegetais, além de 

consumirem mais gorduras, sal e açúcares (POPKIN et al., 2012; SUBRAMANIAN et 

al., 2011). 

No Brasil, por exemplo, os gastos alimentares com frutas e hortaliças, são 

diretamente proporcionais ao nível socioeconômico das famílias (BRASIL, 2015). 

Dessa forma, um estudo transversal realizado em São Luís, Maranhão, Brasil, 

desenvolvido com estudantes de 9 a 16 anos de idade, mostrou maior consumo de 

frutas e hortaliças, além de alimentos proteicos de origem animal, pelos alunos de 

escolas privadas, com maior poder aquisitivo. Ademais, os alunos de escolas 

particulares também consumiram mais lanches não saudáveis, como refrigerantes, 

guloseimas e fast food (CONCEIÇÃO et al., 2010).  

Ainda, um estudo transversal conduzido em Pelotas-RS, com pré-

adolescentes de 11 anos de idade, mostrou que o aumento do nível socioeconômico 

aumenta a proporção de consumo de frutas e hortaliças, mas aumenta ainda o 

consumo de lanches rápidos e quitandas (NEUTZLING et al., 2010). O consumo de 

guloseimas e fast food, foi maior entre os quintos médios de renda nesse mesmo 

estudo (NEUTZLING et al., 2010). 

Já um estudo desenvolvido em Pelotas-RS, Brasil, com crianças de 6 anos 

de idade, mostrou relação inversa do nível socioeconômico e o consumo de frutas, 

vegetais, guloseimas, lanches rápidos, pão e café, arroz e feijão (SANTOS et al., 

2016). Uma hipótese, para essa diferença encontrada nesse estudo, é que o Brasil, 
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por ser um país de dimensões continentais, tenha diferenças regionais de consumo 

em diferentes estágios da transição nutricional (POPKIN et al., 2012).  

Por outro lado, em um estudo realizado no Equador, as crianças de baixo 

nível socioeconômico tiveram um menor consumo de refrigerante. Em relação aos 

outros hábitos de consumo não houve diferença pelo nível socioeconômico nesse 

mesmo estudo (VERSTRAETEN et al., 2016). 

Um estudo de revisão com adultos de países de média e baixa renda, 

incluindo o Brasil, concluiu que o nível socioeconômico tem influência direta positiva 

no hábito alimentar mais saudável (MAYÉN et al., 2014).  

Há uma explicação fisiológica sobre o estresse social e o consumo de 

alimentos tais como guloseimas e fast food, bem como sua associação à obesidade 

(DALLMAN et al., 2003). O estresse ativa o eixo hipotálamo-hipofisário, liberando 

glicocorticoides, incluindo o cortisol. Essas altas concentrações crônicas dos 

glicocorticoides aumentam a expressão do fator liberador de corticotropina no núcleo 

central da amígdala, que desempenha um papel importante no processamento da 

emoção. Isso permite o recrutamento de uma "rede de resposta ao estresse 

crônico", que induz uma elevação crônica dos glicocorticóides, que por sua vez 

aumentam a preferência por atividades prazerosas ou compulsivas como a ingestão 

de açúcar, gordura ou outros "alimentos de conforto". Ademais, os glicocorticoides 

promovem o desenvolvimento de tecido adiposo central, resultando em um aumento 

da adiposidade visceral, resistência à insulina e síndrome metabólica (DALLMAN et 

al., 2003). 

Assim, para melhorar a dieta da população, é necessário implementar 

políticas de saúde públicas, visando sobretaxar alimentos não saudáveis, 

concomitante a um subsídio para preços mais acessíveis de frutas e hortaliças 

(TIFFIN, SALOIS, 2012). Ademais, é necessário um controle sobre as propagandas 

de guloseimas, fast food e refrigerantes (FISMEN et al. 2014). Adicionalmente, é 

importante implementar medidas educacionais nas escolas para que a escolha 

alimentar não seja somente influenciada pelo poder aquisitivo (NEUTZLING et al. 

2010).  
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3 OBJETIVO 

 

3.1 Objetivo Geral 

 

Avaliar a desigualdade social no estado nutricional e no consumo alimentar 

de escolares brasileiros, de acordo com o sexo.  

 

3.2 Objetivos específicos 

 

Identificar a prevalência de déficit de peso, sobrepeso e obesidade nos 

escolares brasileiros; 

Avaliar o estado nutricional em relação ao nível socioeconômico dos 

escolares brasileiro, de acordo com o sexo;  

Identificar o consumo de alimentos marcadores de alimentação saudável e 

não saudável entre escolares brasileiros; 

Avaliar o consumo alimentar em relação ao nível socioeconômico dos 

escolares brasileiros, de acordo com o sexo.  
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Abstract 

Objective: To assess social inequalities regarding the nutritional status and food consumption of Brazilian 

students. Methods: The sample consisted of male and female students aged 13 to 17 years of public and private 

schools, whose data was obtained in the 2015 National Adolescent School-based Health Survey. We created a 

wealth score based on answers about the ownership of goods and access to services by means of the principal 

component analysis, later divided into quintiles. We calculated the Slope index of inequalities and the 

Concentration index, along with simple inequality measures based on differences and ratios. The t-test identified 

statistically significant differences in sex inequality. Results: Male students were more prone to obesity in the 

wealthiest quintile. The SII of +7.79 and CIX of +15.23 showed that inequality favored the richest students. 

Regarding consumption, the inequality indices had similar positive values for all foods analyzed, showing that 

inequality favored the richest individuals. Conclusion: Social inequality among adolescents fostered unequal 

consumption and nutritional deviations. For both sexes, the wealthiest ones were more affected by a higher 

consumption of healthy and unhealthy foods. Furthermore, the richest male participants were more affected by 

obesity, while the female did not present this correlation.  

Keywords: Social inequality. Nutritional status. Food consumption. Adolescents. 

 

Introduction 

Social inequality is defined as the systematic difference between groups, such as the poor and the 

wealthy, which is considered unfair and avoidable by appropriate policies (Braveman and Gruskin, 2003). This 
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difference influences many aspects of health, negatively affecting economically disadvantaged groups (Carey et 

al., 2015). Access to food, and hence the nutritional status of individuals, is one of the health aspects unequally 

distributed in society (Dowler, 2001).  

Worldwide data have shown that overweight and obesity have almost tripled since 1975 in adults, 

children, and adolescents (WHO, 2017). In Brazil, analyses of secular trends have shown that, from 1974-1975 

to 2008-2009, underweight among 10 to 19-year-old adolescents decreased from 10.1% to 3.7%, and from 5.1% 

to 3% in males and females, respectively. Overweight increased from 3.7% to 21.7% in males and from 7.6% to 

19.4% in females, and obesity from 0.4% to 5.9% and from 0.7% % to 4% in males and females, respectively 

(Brasil, 2010b).  

Although trend data have shown a decrease in underweight and an increase in overweight and obesity 

among adolescents, evaluating global prevalence may be misleading, since nutritional deviations and the access 

to healthy and unhealthy foods are unevenly distributed among the wealthy and the poor (Black et al., 2008, 

Frederick et al., 2014). 

A study conducted in Illinois (USA) showed that lower socioeconomic statuses were associated with a 

higher prevalence of obesity, and that girls were more affected by social inequality (Zahnd et al., 2015). Other 

studies conducted in high-income countries have shown that cumulative social risks were related to an increased 

risk of obesity in students (Springer et al., 2015, Suglia et al., 2013). In Brazil, though, a study carried out in 

Pelotas/RS (Rio Grande do Sul) showed that the increase in obesity was directly proportional to the 

socioeconomic status, and that boys were more affected. Furthermore, it revealed that underweight was 

positively associated with a lower socioeconomic status (Araújo et al., 2010). 

In terms of food consumption, studies have shown that the socioeconomic status has a strong 

influence over the pattern of food consumption by children and adolescents (Craig et al., 2010). In high-income 

countries, for example, adolescents of lower socioeconomic statuses have a higher intake of fats, salt, and sugars 

(Darmon and Drewnowski 2008). On the other hand, in low-income countries, such as India, China, Mexico, and 

sub-Saharan Africa, this correlation is reversed, and adolescents of higher socioeconomic statuses intake more 

fats, salt, and sugars (Popkin et al., 2012; Subramanian et al. , 2011). 

More studies on inequality in middle-income countries are yet to be carried out (Kelishadi et al., 2017; 

Verstraeten et al., 2016). Monitoring health inequality is essential to identify vulnerable groups and implement 
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changes when necessary, so that relevant policies, programs and practices can be improved (WHO, 2013).  

Moreover, the results from high-income countries may not be transposable, considering the wide variation of 

inequality, concentration income, and sociocultural aspects. In Brazil, the prevalence of obesity and overweight 

have increased every year (Brasil 2010), and social inequalities have slowly decreased (WHO, 2013). The few 

studies carried out in Brazil have only assessed social inequality in nutritional statuses and neglected food 

consumption (Araújo et al., 2010). Moreover, most of the studies are regional and may not reflect the reality of 

Brazilian adolescents in such a large country, with so many different social contexts (Araújo et al., 2010; Santos 

et al., 2016). Therefore, this study aims to assess the social inequality in the nutritional status and food 

consumption of Brazilian students regarding the sex.  

 

Methods 

Data source 

The data used in this study was collected from the 2015 National Adolescent School-based Health 

Survey (PeNSE – Pesquisa Nacional de Saúde do Escolar). They comprise sample 2, consisting of students aged 

from 13 to 17 years, mostly distributed from the 6th to the 9th year of elementary school and from the 1st to the 

3rd year of high school in public and private schools in representative urban and rural areas of Brazil (Brasil, 

2015). 

The sample was gathered in conglomerates, sized to estimate the parameters of interest in Brazil as a 

whole and in each of the five large regions of the country (North, Northeast, Southeast, South and Center-West), 

which constituted the sample strata. In each stratum, schools (primary sampling units) and classes (secondary 

sampling units) were randomly selected. All the students of the classes selected were invited to take part in the 

research. 

Data was collected in 371 schools in 179 cities (26 capitals, the Federal District and non-capital cities) 

of all Brazilian states (Brasil, 2015). 

Data Collection 

PeNSE used a self-administered questionnaire installed in smartphones and applied in class. All the 

students present in the classroom on the day of collection answered the questionnaire. The questionnaire had 

questions regarding socioeconomic aspects, eating habits and level of physical activity, use of tobacco, alcohol 
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and other drugs, issues related to bullying and depression, sexual activity, behavior towards parents, hygiene 

habits and personal care, safety habits, and questions about demographic data, such as sex, age, geographic 

region, grade, and school type.  

These questions were based on international questionnaires, using the methodology of the Global 

School-based Student Health Survey (GSHS) (WHO, 2004). 

Trained interviewers measured the weight and height of the students after the application of the 

questionnaire. The body weight was measured with a portable electronic scale. Students were barefoot and were 

wearing light clothes. The height was measured using a portable stadiometer fixed to a smooth wall. Adolescents 

were measured barefoot, with their feet together, heels leaning against the wall, standing erect, staring at the 

horizon, without flexing or extending their heads. Previous publications provide further details on anthropometry 

(Oliveira et al., 2017, Brasil, 2015).  

PeNSE planned on collecting 19,558 questionnaires, but the number of students enrolled exceeded their 

expectation by 4.9%, which corresponded to 20,516 students from 11 to 19 years old. From these students, 

19,402 regularly attended school, and 16,608 answered the survey. Out of this, 52 questionnaires were 

considered invalid because they did not contain the information of age or sex or because the student refused to 

take part in the survey. The response rate was of 85.3% in relation to the frequent students.  

For the present study, we analyzed 10,926 questionnaires, corresponding to adolescents between 13 and 

17 years old. Students younger than 13 and older than 17 years old were excluded.  

Socioeconomic Status 

We evaluated the socioeconomic conditions based on a wealth score created from the principal 

components analysis (PCA). This method allows the use of variables without specific distributions and dismisses 

income data, which often have questionable quality. The PCA synthesizes the variance of a set of variables. The 

derived indicator is not arbitrary. The first component captures the largest possible amount of data variability 

with a single linear combination (Barros and Victora, 2005). 

In order to calculate the PCA, we used the following variables: the schooling of the interviewees' 

mothers ("incomplete elementary school", "complete elementary school", "complete secondary school" and 

"complete higher education"); the school type (public or private); the existence of household goods, such as 
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telephone, cellphone, computer, internet, car, the number of bathrooms with shower, and if they had housemaids 

(Levy et al., 2010). 

After analyzing the components of the PCA, we calculated the load of each variable and its respective 

standard deviation using the first component. Then, we calculated the coefficient of each variable by dividing the 

load by the standard deviation. The sum of the coefficients of each variable resulted in the wealth index. Based 

on the wealth index, the sample was divided into wealth quintiles. 

Nutritional Status  

PeNSE divided the weight by the squared height (weight in kg/height in m²) to calculate the Body Mass 

Index (BMI).  

After the BMI calculation, the z-score distribution of BMI was used to evaluate the nutritional status. 

The following categories were adopted: underweight (BMI z-score <-2), eutrophy (-2 ≥ BMI z-score ≤ +1), 

overweight (+1> BMI z-score ≤ + 2), and obesity (BMI z-score> +2), according to age and sex following the 

recommendations of the WHO (World Health Organization) (Onis et al., 2007). 

Food Consumption 

We evaluated food consumption based on the frequency of consumption of fruits, vegetables, soft 

drinks, treats and fast food in the past 7 days. The consumption was classified as regular for adolescents who 

responded consuming at least 5 times a week each of the foods mentioned (Levy et al., 2010). 

Sociodemographic Characteristics 

We evaluated the variables sex (male and female), color/race (white, black, brown, indigenous, and 

yellow), school situation (urban and rural), school type (public and private) and region (North, Northeast, 

Center-West, South, and Southeast). 

Statistical Analysis 

Initially, we imputed the data on mothers' schooling, since 38.2% of the students did not answer this 

question in the questionnaire or answered "I do not know". We used the following variables as auxiliaries in the 

imputation model: sex, age, nutritional status, school situation (urban or rural), school type (public or private), 

and school sphere (municipal, state, federal, or private).  
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Subsequently, we performed descriptive analyses with the following measures: mean, standard 

deviation, and frequency of the variables of interest. We stratified all the analysis according to sex and 

considered the weighting for the complex sample structure in order to represent the population of enrolled 

students who were attending elementary and high school in 2015 in Brazil.  

The following inequality indices were calculated: Slope index of inequality (SII) and Concentration 

index (CIX). SII measures the absolute inequality and CIX measures the relative inequality. SII is an absolute 

measure of inequality obtained with the logistic regression of the wealth index. It shows the health gradient 

through multiple subgroups, valuing the intermediate points and not only the ends. On the other hand, CIX uses 

an approach analogous to the Gini Index, which classifies individuals according to the socioeconomic position in 

the x-axis, and the cumulative fraction of the index in the y-axis, showing the extent to which a health indicator 

is concentrated in groups with socioeconomic advantage and disadvantage. The concentration index is twice the 

area between the hypothetical equality curve at 45° and the concentration curve (WHO, 2013). The two indices 

ranged from -100 to +100. The negative values show that the variable is concentrated in the most disadvantaged 

group, and the positive values indicate a concentration in the most advantaged group. When there is no 

inequality, the CIX and SII are zero (Barros and Victora, 2013).  

We calculated a simple measure of relative and absolute inequality of nutritional deviations and food 

consumption among wealth quintiles. The absolute measure of inequality was calculated by subtracting the 

lowest quintile from the highest wealth quintile (Q5 - Q1), for both consumption and nutritional status. The 

relative inequality measure was calculated by the ratio between the highest and the lowest wealth quintiles 

(Q5/Q1) also for nutritional status and food consumption. The t-test identified statistically significant differences 

between sexes for the inequality indices (SII and CIX). The value of p ≤0.05 was considered statistically 

significant. 

All statistical analyses were performed using the Software Stata SE version 13.1 (StataCorp, 2009). 

Ethical Considerations 

The National Commission for Research Ethics (CONEP) (Registration no. 1,006,467, as of March 30, 

2015), of the National Health Council (CNS) (Brasil, 2015) approved the PeNSE. The students who agreed with 

the Informed Consent Form (IFC) participated in the research. The information about the student and the school 

is confidential.  
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Results 

From the 10,926 students, the sex distribution was similar (50.29% male). Most students declared 

themselves brown (43.56%) or white (36.21%). Regarding mothers' schooling, the majority did not complete the 

elementary school (34.54%), followed by the ones who completed high school (30.65%). (Table 1) 

 

Table 1 Sociodemographic characteristics of the sample of the 2015 National Adolescent School-based Health Survey 

(PeNSE 2015) according to sex  

 Characteristics Male (%) 95% CI Female (%) 95% CI Total 95% CI 

 
(50.29) 

 
(49.71) 

 
(%) 

 

Color/Race 
      

White 36.9 34.6 - 39.2 35.5 33.2 - 37.9 36.2 34.3 - 38.2 

Black 16.0 14.1 - 17.9 10.4 9.1 - 11.7 13.2 11.9 - 14.6 

Yellow 3.5 2.7 - 4.2 4.7 4.0 - 5.5 4.1 3.5 - 4.6 

Brown  40.3 37.7 - 43.0 46.9 44.6 - 49.1 43.6 41.5 - 45.6 

Indigenous 3.3 2.6 - 4.1 2.5 1.9 - 3.1 2.9 2.4 - 3.4 

Mothers' schooling 
      

Incomplete elementary school 32.7 29.9 - 35.5 36.4 33.4 - 39.5 34.5 32.0 - 37.1 

Complete elementary school 19.2 17.3 - 21.1 17.0 15.1 - 18.9 18.1 16.7 - 19.5 

Complete high school 30.6 28.2 - 32.9 30.8 28.5 - 33.0 30.7 28.7 - 32.5 

Complete higher education 17.6 15.1 - 20.1 15.8 13.1 - 18.5 16.7 14.3  - 19.1 

Nutritional status 
      

Underweight 3.8 3.2 - 4.4 2.5 1.8 - 3.1 3.1 2.7 - 3.6 

Eutrophia  72.5 70.8 - 74.2 73.8 72.2 - 75.3 73.1 72.0 - 74.3 

Overweight 15.4 14.1 - 16.6  16.5 15.1 - 17.9 15.9 15.0 - 16.8 

Obesity 8.3 7.3 - 9.4 7.3 6.3 - 8.3 7.8 7.0 - 8.6 

School situation 
      

Urban  94.1 91.5 - 97.0 94.8 92.0 - 97.6 94.5 92.0 - 97.0 

Rural 5.9 3.2 - 8.5 5.2 2.4 - 8.0 5.5 3.0 - 8.0 

School type 
      

Public 87.5 83.7 - 91.3 86.6 82.4 - 90.9 87.1 83.1 - 91.0 

Private 12.5 8.7 - 16.3  13.4 9.1 - 17.6 12.9 9.0 - 17.0 

Geographic region 
      

North 9.5 7.4 - 11.7 8.8 6.8 - 10.8  9.2 7.2 - 11.2 

Northeast 29.0 24.9 - 33.2 28.1 23.8 - 32.4 28.6 24.7 - 32.5 

Southeast 40.4 35.6 - 45.1 41.7 36.5 - 46.9 41.0 36.4 - 45.7 

South 13.6 11.7 - 15.5 13.6 11.3 -15.8  13.6 11.7 - 15.5 

Central-west 7.5 6.3 - 8.7  7.8 6.3 - 9.3 7.6 6.4 - 8.9 

CI Confidence Interval       
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Most of the schools were public and located in the urban area, primarily in the Southeast region 

(41.03%). Compared to boys, girls were more overweighed. In terms of obesity and underweight, males 

represented a higher proportion (Table 1). 

When analyzing the nutritional status and the wealth quintiles, the underweight was higher in the 

lowest wealth quintiles for both sexes. Overweight increased with the wealth index, while obesity showed a 

progressive increase only with males in the wealth quintile (Figure 1). 

 
Fig 1 Nutritional status of female and male students per wealth quintile in the 2015 National Adolescent School-based Health 

Survey (PeNSE, 2015). 
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Table 2 shows that underweight presented a similar behavior in both sexes. Total SII and CIX were -

1.04 and -5.44, respectively, which means that inequality was in favor of the poorest. Simple measures of 

relative inequality (0.67) and absolute inequality (-1.29) confirmed this association. Regarding obesity, for both 

SII and CIX, the p-value was statistically significant, which indicates that inequality had different influence on 

boys and girls. SII for males was +7.79 and CIX was +15.23, showing that inequality was in favor of the richest. 

On the other hand, values were close to zero for females, meaning that no inequality was observed regarding 

obesity. Overweight presented similar behavior in both sexes, with higher occurrence among the richest students.  

 

Table 2 Student distribution per nutritional status, sex, wealth quintile and inequality indices in the 2015 National Adolescent 

School-based Health Survey (PeNSE, 2015). 

    WEALTH QUINTILES INEQUALITY INDEX     

  Sex 

Q1 

(poorest) 

Q5 

(wealthiest) 

Absolut 

value 

(Q5-Q1) 

Relative 

value 

(Q5/Q1) 

SII 

SII 

Standard 

error 

p-value CIX  

CIX 

Standard 

error 

p-value 

Underweight 

 

Male 5.02 3.03 -1.99 0.60 -1.31 0.01 

0.77 

-5.66 0.04 

0.96 
Female 2.72 2.04 -0.68 0.75 -0.93 0.01 -6.16 0.06 

Total 3.86 2.57 -1.29 0.67 -1.04 -0.01 -5.44 0.03 

Overweight 

 

Male 11.23 18.52 7.28 1.65 6.97 0.02 

0.08 

7.46 0.02 

0.07 Female 14.99 17.28 2.29 1.15 1.71 0.02 1.71 0.02 

Total 13.13 17.94 4.82 1.37 4.32 0.02 4.46 0.02 

Obesity 

 

Male 5.17 11.81 6.64 2.29 7.79 0.02 

0.00 

15.23 0.04 

0.00 Female 7.28 6.70 -0.57 0.92 -0.43 0.02 -0.64 0.04 

Total 6.23 9.45 3.22 1.52 3.78 0.01 8.08 0.03 

SII Slope index of inequality, CIX Concentration index. 
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Regarding food consumption, both female and male students consumed fruits and vegetables more 

regularly in the highest wealth quintile. Nevertheless, there was a higher consumption of soft drinks, treats, and 

fast food among students of both sexes in this same wealth quintile. The inequality indices presented similar 

positive values for all foods used as diet markers for both sexes, showing that inequality was in favor of the 

richest and affected both male and female (Table 3).  

For the regular consumption of fruit, the simple absolute measure of inequality was 8.53, which means 

that the higher the wealth quintile, the higher the fruit consumption. The relative inequality measure of 1.32 also 

showed that the highest wealth quintile presented 32% higher regular consumption of this food (Table 3).  

Regarding the regular consumption of vegetables, the absolute inequality measure was 15.27 and the 

relative was 1.49, which means that the wealthiest quintiles had 49% higher regular consumption of vegetables 

(Table 3).  

Table 3 Student distribution per regular consumption, sex, wealth quintile, and inequality indices in the 2015 National 

Adolescent School-based Health Survey (PeNSE, 2015). 

    WEALTH QUINTILES INEQUALITY INDEX 

 
Sex 

Q1 

(poorest) 

Q5 

(wealthiest) 

Absolut 

value 

(Q5-Q1) 

Relative 

value 

(Q5/Q1) 

SII  

SII 

Standar

d error 

p-value CIX  

CIX 

Standar

d error 

p-value 

Fruits 

 

Male 27.16 36.19 9.03 1.33 8.74 0.03 

0.81 

4.47 0.02 

0.36 Female 26.53 34.42 7.89 1.30 10.12 0.03 5.59 0.01 

Total 26.84 35.37 8.53 1.32 9.59 0.02 5.10 0.01 

Vegetables 

 

Male 31.97 45.57 13.60 1.43 13.84 0.03 

1.00 

6.19 0.01 

1.00 Female 29.89 46.91 17.02 1.57 17.74 0.03 7.85 0.01 

Total 30.92 46.19 15.27 1.49 15.66 0.02 6.97 0.01 

Soft drinks 

 

Male 21.19 30.14 8.96 1.42 11.48 0.03 

1.00 

6.53 0.02 

0.31 

Female 19.00 24.19 5.18 1.27 6.68 0.03 4.47 0.02 
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Total 20.09 27.39 7.30 1.36 9.38 0.02 5.74 0.01 

Treats 

 

Male 31.98 34.80 2.82 1.09 4.65 0.03 

1.00 

 

2.32 0.02 

0.00 

 
Female 42.22 50.18 7.96 1.19 10.18 0.03 3.66 0.01 

Total 37.15 41.93 4.78 1.13 6.70 0.02 2.79 0.01 

Fast food 

 

Male 4.31 7.65 3.34 1.78 3.39 0.02 

0.64 

 

8.96 0.04 

1.00 

 Female 3.25 6.83 3.57 2.10 2.91 0.01 9.36 0.04 

Total 3.78 7.27 3.49 1.92 3.23 0.01 9.35 0.03 

SII Slope index of inequality, CIX Concentration index. 

 

Figure 2 shows that, for females, the wealthiest quintile consumed less soft drinks than the average 

wealth quintiles. Among boys, though, the consumption of soft drinks and treats had a higher proportion among 

the average wealth quintiles, according to Figure 2. 



  34 

 

 
Fig 2 Regular consumption of food among female and male students per wealth quintile in the 2015 National Adolescent 

School-based Health Survey (PeNSE, 2015). 

 

Discussion 

The outcomes of the present study showed that there is inequality in underweight among Brazilian 

adolescents. The poorest students are more affected by underweight, while overweight affects the richest ones, 

with no difference between sexes. Regarding obesity, only males presented inequalities: adolescents from the 

wealthiest quintiles are more affected. Furthermore, the wealthiest quintiles presented greater consumption of 
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fruits and vegetables. However, they also consumed more soda drinks, can dies and fast food, without 

differences between sexes.  

A study by Araújo et al. (2010) with 11-year-old preadolescents from a cohort in Pelotas/RS, Brazil, 

found that underweight was related to the less wealthy quintiles and with mothers with lower educational levels, 

corroborating the results of the present study. Nevertheless, the aforementioned study showed that girls had a 

higher prevalence of underweight (7.7%) when compared to boys (6.4%), different from the outcomes of the 

present study. Although uncommon in high-income countries, underweight is still frequent in low-income 

countries and exists in a lower proportion in middle-income countries, such as Brazil (Black et al., 2008).  

Studies have shown that the socioeconomic level worldwide has different influences on the nutritional 

status (Matijasevich et al., 2009). The present study, for example, observed that there was a higher prevalence of 

overweight in the wealthiest quintiles for both sexes. Obesity was more prevalent in the wealthiest quintiles only 

among males. Moreover, the cohort study conducted by Araújo et al. (2010) in Pelotas/RS, Brazil, found that, 

among 11-year-old boys, there is a direct relationship between socioeconomic status and prevalence of 

overweight and obesity. This relationship was only observed in girls regarding overweight, corroborating the 

present study. Another study of this same cohort, conducted with 18-year-old adults, found that there was a 

direct relationship between overweight, obesity, and wealth quintiles among men; for women, this relationship 

was the opposite (Victora and Barros, 2006). Furthermore, a cross-sectional study carried out in Spain, which 

assessed children, adolescents and young adults from 2 to 24 years old, showed that adolescents of a high 

socioeconomic level had a greater chance of obesity, corroborating the present study (Serra- Majem et al., 2006).  

On the other hand, a cross-sectional study conducted in Texas, USA, with adolescents with average 

age of 13.88 years (8th grade) found that male adolescents had a higher proportion of obesity. Such nutritional 

deviation was even more frequent in economically disadvantaged schools (Springer et al., 2015). A different 

cross-sectional study in Illinois, with children from the 1st to the 4th grade, found that obesity increased 

proportionally over the years, and girls with socioeconomic disadvantage were more likely to develop this 

nutritional deviation (Zahnd et al., 2015). Another cohort study conducted in England with 11-year-old 

preadolescents found an inverse relationship between obesity, and overweight and socioeconomic status for both 

sexes (Golding et al., 2001). 
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The relationship between nutritional status in adolescence, sex and socioeconomic status is complex 

and yet to be better understood (Zahnd et al., 2015). The difference in the influence of family socioeconomic 

levels between the sexes is probably due to specific gender behavior and psychological factors (Hernandez and 

Pressler, 2014). Women are biologically more adapted to adverse conditions in childhood, which can be 

confirmed by the higher morbidity and mortality among boys (Wells, 2000). Besides, there is a more evident 

social pressure for weight loss among female adolescents (Kelishadi et al., 2017).  

In terms of food consumption, the wealthiest quintiles consumed more fruits and vegetables, but also 

more soft drinks, treats, and fast food. The literature is inconsistent on this subject. Data from the 2008-2009 

Brazilian Family Budget Survey (POF) showed that the highest wealth quarters consumed more fruits, raw salad, 

soft drinks, pizza and fried and roasted finger food (Brasil, 2010a), similar to the results found in our study. In 

contrast, a study carried out in Pelotas/RS, Brazil, with 6-year-old preadolescents, showed that fruit and 

vegetable intake was inversely proportional to wealth quintiles (Santos et al., 2016). Additionally, in a study 

carried out in Ecuador, children with a low socioeconomic status had a lower consumption of soft drinks, with 

no differences in the consumption of other foods according to income (Verstraeten et al., 2016). Studies carried 

out in rich countries have shown that adolescents from lower socioeconomic levels consumed fewer fruits and 

vegetables and more treats and snacks with high saturated fat (Fischer et al., 2011; Fismen et al., 2012). 

Students are probably more likely to develop nutritional disorders, since they have a significant 

physical development and, hence, an increase in their energy needs. Besides, they are more vulnerable to the 

advertising messages of food industries and nutritional fads (Serra-Majem et al., 2003). A study carried out in 

Ecuador showed that high-fat and high-sugar foods, such as soft drinks, treats, and fast food, are associated with 

an image of greater purchasing power, generating a higher status among adolescents (Verstraeten et al., 2014). 

Furthermore, families in the highest socioeconomic levels reward their children with treats after 

consuming fruits and vegetables, associating healthy food with punishment (Ritchie et al., 2005). Besides, the 

media does not emphasize the nutritional value of food and presents processed foods as tastier than the natural 

ones. It may influence wealthy families to choose fast snacks rich in saturated fat (Verstraeten et al., 2014). 

A possible limitation of the present study is the memory bias for consumption, since the data were 

collected by a questionnaire of consumption frequency considering the past 7 days. This may have also affected 

the proportions of regular consumption reports for all foods studied. Nevertheless, adolescents from different 

social strata are not expected to have reported consumption in a different way, which constitutes non-differential 
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misclassification. Besides, the socioeconomic status was calculated by an estimated wealth score, which may not 

represent exactly the family income. Nonetheless, the estimate of a wealth score is more accurate than asking an 

adolescent the family income, and, therefore, it is the best way to measure the socioeconomic level in this age 

group (Barros and Victora, 2005). Moreover, the present study did not include the most vulnerable adolescents, 

which are not enrolled in schools. However, it is known that there is a wide coverage of basic education in 

Brazil, 98.6% of the population between 6 and 14 years old and 85.0% among adolescents between 15 and 17 

years old (Instituto Brasileiro de Geografia e Estatística, 2016). In addition, PeNSE has a representative sample 

of Brazilian schoolchildren enrolled in the 6th to 9th grade of elementary school and in the 1st to 3rd grades of high 

school in public and private schools (Brasil, 2015). Thus, we can assume that the sample represented Brazilian 

adolescents. 

On the other hand, the present study has important positive points. It limited data losses by imputing 

the data of mothers' schooling, which could cause selection bias. Another positive remark was the measurement 

of the students' weight and height by trained evaluators, ensuring greater reliability of data on nutritional status. 

Most surveys have used self-reported weight and height (Frederick et al., 2014; Hernandez and Pressler, 2014), 

which may lead to errors in the nutritional status, a limitation that our study overcame.  

Data from the present study were collected at a time of economic growth and public health policies 

with the aim to reduce health inequalities, such as the increase in the coverage of the family health program 

(PSF) and Bolsa Escola Program (Mayén et al. 2016; OXFAM BRASIL, 2017). The Brazilian trend, though, is 

to increase social inequalities due to the economic and political crisis and structural changes in the labor reform 

(OXFAM BRASIL, 2017). Thus, the results observed and reported in the present study may suffer a negative 

impact in the near future. Therefore, monitoring studies on inequality trends is fundamental to assess the impact 

of recent changes in the health and behavior of Brazilian students. Furthermore, the results of this study can 

support public health policies for both sexes concerning consumption, but with different approaches for each sex 

regarding the nutritional status, in order to extend government strategies to promote health among Brazilian 

schoolchildren. 
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Conclusion 

Our findings showed that the wealthiest ones were more affected by a higher consumption of healthy 

and unhealthy foods in both sexes. Furthermore, the richest male participants were more affected by obesity, 

while the female did not present this correlation. Therefore, social inequality leads to unequal food consumption 

among Brazilian students, which favors the development of nutritional deviation and results in loss of quality of 

life.  

 

References 

Araújo CL, Dumith SC, Menezes AMB, Hallal PC, Vieira MF, Madruga SW, Victora CG (2010) Nutritional 

status of adolescents: the 11-year follow-up of the 1993 Pelotas (Brazil) birth cohort study. Cad. Saúde 

Pública 26(10):1895-1903. http://dx.doi.org/10.1590/S0102-311X2010001000005 

Barros AJD, Victora CG (2005) A nationwide wealth score based on the 2000 Brazilian demographic census. 

Rev. Saúde Pública 39(4):523-529. http://dx.doi.org/10.1590/S0034-89102005000400002  

Barros AJD, Victora CG (2013). Measuring coverage in MNCH: determining and interpreting inequalities in 

coverage of maternal, newborn, and child health interventions. PLoS Med 10(5):e1001390. 

https://doi.org/10.1371/journal.pmed.1001390  

Black RE, Allen RH, Bhutta ZA, Caulfield LE, Onis M, Ezzati M, Mathers C, Rivera J (2008) Maternal and 

child undernutrition: global and regional exposures and health consequences. Lancet 371:243-260. 

https://doi.org/10.1016/S0140-6736(07)61690-0 

Brasil (2010a) Instituto Brasileiro de Geografia e Estatística. Pesquisa de orçamentos familiares 2008-2009 

Análise do consumo alimentar pessoal no Brasil. 

https://biblioteca.ibge.gov.br/visualizacao/livros/liv50063.pdf. Accessed 10 October 2017.  

Brasil (2010b) Instituto Brasileiro de Geografia e Estatística. Pesquisa de orçamentos familiares 2008-2009 

Antropometria e estado nutricional de crianças, adolescentes e adultos no Brasil. Rio de Janeiro. 

https://biblioteca.ibge.gov.br/visualizacao/livros/liv45419.pdf. Accessed 10 October 2017.  

Brasil (2015) Ministério da Saúde. PeNSE. 

ftp://balcao.saude.ms.gov.br/horde/telessaude/apresentacao/2015/PeNSE2015.pdf. Accessed 02 

November 2016.  

 



  39 

 

Braveman P, Gruskin S (2003) Defining equity in health. Journal of Epidemiology and Community Health 

57:254-258. http://dx.doi.org/10.1136/jech.57.4.254 

Carey G, Crammond B, Malbon E, Carey N (2015) Adaptive policies for reducing inequalities in the social 

determinants of health. Int J Health Policy Manag 4(11):763-767. 

https://doi.org/10.15171/ijhpm.2015.170 

Craig LC, Mcneill G, Macdiarmid JI, Masson LF, Holmes BA (2010) Dietary patterns of school-age children in 

Scotland: association with socio-economic indicators, physical activity and obesity. Br. J. Nutr 

103(3):319-334. https://doi.org/10.1017/S0007114509991942 

Darmon N, Drewnowski A (2008) Does social class predict diet quality? Am J Clin Nutr 87(5):1107-1117. 

https://doi.org/10.1093/ajcn/87.5.1107 

Dowler E (2001) Inequalities in diet and physical activity in Europe. Public Health Nutr 4:701-709. 

Fischer C, Brug J, Tak NI, Yngve A, te Velde SJ (2011) Differences in fruit and vegetable intake and their 

determinants among 11-year-old schoolchildren between 2003 and 2009. Int J Behav Nutr Phys Act 

8:141. https://doi.org/10.1186/1479-5868-8-141 

Fismen AS, Samdal O, Torsheim T (2012) Family affluence and cultural capital as indicators of social 

inequalities in adolescent’s eating behaviours: a population-based survey. BMC Public Health 12:1036. 

https://doi.org/10.1186/1471-2458-12-1036 

Frederick CB, Snellman K, Putnam RD (2014) Increasing socioeconomic disparities in adolescent obesity. Proc 

Natl Acad Sci U S A 111(4):1338-1342. https://doi.org/10.1073/pnas.1321355110 

Golding J, Pembrey M, Jones R (2001) ALSPAC--the Avon Longitudinal Study of Parents and Children. I. 

Study methodology. Paediatr Perinat Epidemiol 15(1):74-87. https://doi.org/10.1046/j.1365-

3016.2001.00325.x 

Hernandez DC, Pressler E (2014) Accumulation of childhood poverty on young adult overweight or obese 

status: race/ethnicity and gender disparities. J Epidemiol Community Health 68(5):478-484. 

http://dx.doi.org/10.1136/jech-2013-203062 

Instituto Brasileiro de Geografia e Estatística (2016). Pesquisa nacional por amostra de domicílios: síntese de 

indicadores 2015. IBGE, Rio de Janeiro. https://biblioteca.ibge.gov.br/visualizacao/livros/liv98887.pdf. 

Acessed 10 May 2018.  

Kelishadi R, Qorbani M, Heshmat R, Djalalinia S, Sheidaei A, Safiri S, Hajizadeh N, Motlagh ME, Ardalan G, 

Asayesh H, Mansourian M (2017) Socioeconomic inequality in childhood obesity and its determinants in 



  40 

 

Iran: a Blinder-Oaxaca decomposition. J Pediatr (Rio J) 94(2):131-139. 

https://doi.org/10.1016/j.jped.2017.03.009 

Levy RB, Castro IRR, Cardoso LO, Tavares LF, Sardinha LMV, Gomes FS, Costa AWN (2010) Consumo e 

comportamento alimentar entre adolescentes brasileiros: Pesquisa Nacional de Saúde do Escolar 

(PeNSE), 2009. Cien Saude Colet 15(2):3085-3097. http://dx.doi.org/10.1590/S1413-

81232010000800013 

Matijasevich A, Victora CG, Golding J, Barros FC, Menezes AM, Araújo CL, Smith GD (2009) Socioeconomic 

position and overweight among adolescents: data from birth cohort studies in Brazil and the UK. BMC 

Public Health 9:105. https://doi.org/10.1186/1471-2458-9-105 

Mayén A-L, de Mestral C, Zamora G, Paccaud F, Marques-Vidal P, Bovet P, Stringhini, S (2016) Interventions 

promoting healthy eating as a tool for reducing social inequalities in diet in low- and middle-income 

countries: a systematic review. Int J Equity Health 15:205. https://doi.org/10.1186/s12939-016-0489-3 

Oliveira MM, Campos MO, Andreazzi MAR, Malta DC (2017) Characteristics of the National Adolescent 

School-based Health Survey – PeNSE, Brazil. Epidemiol Serv Saude 26(3):605-616. 

https://doi.org/10.5123/S1679-49742017000300017 

Onis M, Onyango A, Borghi E, Siyam A, Nishida C, Siekmann J (2007) Development of a WHO growth 

reference for school-aged children and adolescents. Bull World Health Organ 85(9):660-667. 

https://doi.org/10.2471/BLT.07.043497 

Oxfam Brasil (2017) A distância que nos une, um retrato das desigualdades brasileiras. 

https://www.oxfam.org.br/sites/default/files/arquivos/Relatorio_A_distancia_que_nos_une.pdf. Accessed 

15 November 2017.  

Popkin BM, Adair LS, Ng SW (2012) Now and then: the global nutrition transition: the pandemic of obesity in 

developing countries. Nutr Rev 70(1):3-21. https://doi.org/10.1111/j.1753-4887.2011.00456.x 

Ritchie LD, Welk G, Styne D, Gerstein DE, Crawford PB (2005) Family environment and pediatric overweight: 

what is a parent to do? J Am Diet Assoc 105(5):70-79. https://doi.org/10.1016/j.jada.2005.02.017 

Santos LP, Assunção MC, Matijasevich A, Santos IS, Barros AJ (2016) Dietary intake patterns of children aged 

6 years and their association with socioeconomic and demographic characteristics, early feeding practices 

and body mass index. BMC Public Health 16(1):1055. https://doi.org/10.1186/s12889-016-3725-2 



  41 

 

Serra-Majem L, Barba LR, Rodrigo CP, Viñas BR, Bartrina JA (2003) Hábitos alimentarios y consumo de 

alimentos en la población infantil y juvenil española (1998-2000): variables socioeconómicas y 

geográficas. Med Clin (Barc) 121(4):126-131. 

Serra-Majem L, Bartrina JA, Rodrigo CP, Barba LR, Rubio AD (2006) Prevalence and determinants of obesity 

in Spanish children and young people. Br J Nutr 96(1):67-72. https://doi.org/10.1079/BJN20061703 

Springer EA, Li L, Ranjit N, Delk J, Mehta K, Kelder SH. (2015) School-level economic disadvantage and 

obesity in middle school children in central Texas, USA: a cross- sectional study. Int J Behav Nutr Phys 

Act 12(1):58. https://doi.org/10.1186/1479-5868-12-S1-S8 

StataCorp. Texas (2009) https://www.stata.com. Accessed 23 November 2015. 

Subramanian SV, Perkins JM, Özaltin E, Davey SG (2011) Weight of nations: a socioeconomic analysis of 

women in low- to middle-income countries. Am J Clin Nutr 93(2):413-421. 

https://doi.org/10.3945/ajcn.110.004820 

Suglia SF, Durante CS, Chambers EC, Boynton-Jarret R (2013) Social and behavioral risk factors for obesity in 

early childhood. J Dev Behav Pediatr 34(8):549-556. https://doi.org/10.1097/DBP.0b013e3182a509c0 

Verstraeten R, Leroy JL, Pieniak Z, Ochoa-Avilès A, Holdsworth M, Verbeke W, Kolsteren P et al (2016) 

Individual and environmental factors influencing adolescent´s dietary behavior in low- and middle-

income settings. PLoS ONE 11(7). https://doi.org/10.1371/journal.pone.0157744 

Verstraeten R, Royen KV, Ochoa-Avilés A et al (2014) A conceptual framework for healthy eating behavior in 

ecuadorian adolescents: a qualitative study. PLoS ONE 9(1). 

https://doi.org/10.1371/journal.pone.0087183 

Victora CG, Barros FC (2006) Cohort profile: the 1982 Pelotas (Brazil) birth cohort study. Int J Epidemiol 

35(2):237-242. https://doi.org/10.1093/ije/dyi290 

Wells JC (2000) Natural selection and sex differences in morbidity and mortality in early life. J Theor Biol 

202(1):65-76. https://doi.org/10.1006/jtbi.1999.1044 

World Health Organization (2004) Global school-based student health survey. 

http://www.who.int/chp/gshs/en///www.who.int/mediacentre/news/releases/2004/pr81/en/. Accessed 10 

April 2017. 

World Health Organization (2013) Handbook on health inequality monitoring with a special focus on low- and 

middle-income countries. http://apps.who.int/iris/bitstream/10665/85345/1/9789241548632_eng.pdf. 

Accessed 10 February 2017. 



  42 

 

World Health Organization (2017) Obesity: preventing and managing the global epidemic. 

http://www.who.int/mediacentre/factsheets/fs311/en/. Accessed 10 October 2017. 

Zahnd WE, Rogers V, Smith T, Ryherd SJ, Botchway A, Steward DE (2015) Gender-specific relationships 

between socioeconomic disadvantage and obesity in elementary school students. Prev Med 81:138-141. 

https://doi.org/10.1016/j.ypmed.2015.08.021 

  



  43 

 

5 REFERÊNCIAS BIBLIOGRÁFICAS 

 
 

1. ABDUL MAJID, H., RAMLI, L., YING, S.P., SU, T.T., JALALUDIN, M.Y., 
ABDUL MOHSEIN, N.A. Dietary Intake among Adolescents in a Middle-
Income Country: An Outcome from the Malaysian Health and Adolescents 
Longitudinal Research Team Study (the MyHeARTs Study). PLoS One. 
17;11(5):e0155447, 2016. 

 

2. ARAUJO, C.L.; DUMITH, S.C.; MENEZES, A.M.B.; HALLAL, P.C.; VIEIRA, 
M.F.; MADRUGA, S.W.; VICTORA, C.G. Nutritional status of adolescents: the 
11-year follow-up of the 1993 Pelotas (Brazil) birth cohort study. Caderno de 
Saúde Pública, 26(10):1895-1903, 2010. https://doi.org/10.1590/S0102-
311X2010001000003 https://doi.org/10.1590/S0102-311X2010001000005 
 

3. BARROS, A.J, VICTORA C.G. Measuring coverage in MNCH: determining 
and interpreting inequalities in coverage of maternal, newborn, and child 
health interventions. PLoS Med. 10(5):e1001390, 2013. 
https://doi.org/10.1371/journal.pmed.1001390 

 

4. BLACK, R.E.; ALLEN, L.H.; BHUTTA, Z.A.; CAULFIELD, L.E.; ONIS, M.; 
EZZATI M. Maternal and child undernutrition: global and regional exposures 
and health consequences. Lancet 371:243-60, 2008. 
https://doi.org/10.1016/S0140-6736(07)61690-0 

 

5. BRASIL. INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATÍSTICA. 
Pesquisa de Orçamentos Familiares 2008-2009. Antropometria e sobrepeso e 
obesidade de crianças, adolescentes e adultos no Brasil. Rio de Janeiro: 
Instituto Brasileiro de Geografia e Estatística; 2010. 

 

6. BRASIL. MINISTÉRIO DA SAÚDE. Guia alimentar para a população 
brasileira, 2015. Endereço eletrônico: 
http://bvsms.saude.gov.br/bvs/publicacoes/guia_alimentar_populacao_brasilei
ra_2ed.pdf. Acessado em Fevereiro de 2018. 

 

7. CARVALHO, A.R.M., BELÉM, M.O., ODA, J.Y. Sobrepeso e obesidade em 
alunos de 6-10 anos de escola Estadual de Umuarama/PR. Arq. Cienc. Saúde 
UNIPAR, Umuarama. 21(1): 3-12, 2017. 

 

8. CONCEIÇÃO, S.I.O., SANTOS, C.J.N., SILVA, A.A.M., SILVA, J.S., 
OLIVEIRA, T.C. Consumo alimentar de escolares das redes pública e privada 
de ensino em São Luís, Maranhão. Rev. Nutr. [online]. vol.23, n.6, pp.993-
1004, 2010. https://doi.org/10.1590/S1415-52732010000600006 

 

9. CRAIG, L.C., MCNEILL, G., MACDIARMID J.I., MASSON, L.F., HOLMES, 
B.A. Dietary patterns of school-age children in Scotland: association with 
socio-economic indicators, physical activity and obesity. The British Journal of 
Nutrition. 103 (3):319-34, 2010. https://doi.org/10.1017/S0007114509991942 

 

https://doi.org/10.1590/S0102-311X2010001000003
https://doi.org/10.1590/S0102-311X2010001000003
https://doi.org/10.1590/S0102-311X2010001000005
https://doi.org/10.1371/journal.pmed.1001390
https://doi.org/10.1016/S0140-6736(07)61690-0
https://doi.org/10.1590/S1415-52732010000600006
https://doi.org/10.1017/S0007114509991942


  44 

 

10. DALLMAN, M.F., PECORARO, N., AKANA, S.F., LA FLEUR, S.E., GOMEZ, 
F., HOUSHYAR, H., BELL, M.E., BHATNAGA, S., LAUGERO, K.D., 
MANALO, S. Chronic stress and obesity: A new view of "comfort food". 
Proceedings of the National Academy of Sciences. 100(20):11696–11701, 
2003. https://doi.org/10.1073/pnas.1934666100 
 

11. DARMON, N., DREWNOWSKI A. Does social class predict diet quality? 
American Journal of Clinical Nutrition. 87(5):1107-17, 2008. 
https://doi.org/10.1093/ajcn/87.5.1107 

 

12. ELGAR, F.J., PFÖRTNER, T.K., MOOR, I., DE CLERCQ, B., STEVENS, 
G.W., CURRIE C. Socioeconomic inequalities in adolescent health 2002-
2010: a time-series analysis of 34 countries participating in the Health 
Behaviour in School-aged Children study. Lancet. 385: 2088-95, 2015. 
https://doi.org/10.1016/S0140-6736(14)61460-4 

 

13. FISCHER, C., BRUG, J., TAK, N.I., YNGVE, A.,TE VELDE, S.J. Differences in 
fruit and vegetable intake and their determinants among 11-year-old 
schoolchildren between 2003 and 2009. The International Journal of 
Behavioral Nutrition and Physical Activity. 8:141, 2011. 
https://doi.org/10.1186/1479-5868-8-141 

 

14. FISMEN, A.S., SMITH, O.R., TORSHEIM, T., SAMDAL, O. A school based 
study of time trends in food habits and their relation to socio-economic status 
among Norwegian adolescents, 2001-2009. Int J Behav Nutr Phys Act. 
25;11:115, 2014. 

 

15. FISMEN, A.S., SAMDAL, O., TORSHEIM, T. Family affluence and cultural 
capital as indicators of social inequalities in adolescent’s eating behaviours: a 
population-based survey. BMC Public Health. 12: 1036, 2012. 
https://doi.org/10.1186/1471-2458-12-1036 

 

16. FITZGERALD, A., HEARY, C., NIXON, E., KELLY, C. Factors influencing the 
food choices of Irish children and adolescents: a qualitative investigation. 
Health Promotion International. 25(3):289-98, 2010. 
https://doi.org/10.1093/heapro/daq021 

 

17. FRASER, G.E., WELCH, A., LUBEN, R., BINGHAM, S.A., DAY N.E. The 
effect of age, sex, and education on food consumption of a middle-aged 
English cohort-EPIC in East Anglia. Preventive Medicine. 30(1):26-34, 2000. 
https://doi.org/10.1006/pmed.1999.0598 

 

18. FREDERICK, C.B., SNELLMAN, K., PUTNAM, R.D. Increasing 
socioeconomic disparities in adolescent obesity. Proceedings of the National 
Academy of Sciences of the United States of America.;111(4):1338-1342, 
2014. https://doi.org/10.1073/pnas.1321355110 

 

19. GOLDING, J., PEMBREY, M., JONES, R. ALSPAC--the Avon Longitudinal 
Study of Parents and Children. I. Study methodology. Paediatr Perinat 
Epidemiol. 15(1):74-87, 2001. https://doi.org/10.1046/j.1365-
3016.2001.00325.x 

https://doi.org/10.1073/pnas.1934666100
https://doi.org/10.1093/ajcn/87.5.1107
https://doi.org/10.1016/S0140-6736(14)61460-4
https://doi.org/10.1186/1479-5868-8-141
https://doi.org/10.1186/1471-2458-12-1036
https://doi.org/10.1093/heapro/daq021
https://doi.org/10.1006/pmed.1999.0598
https://doi.org/10.1073/pnas.1321355110
https://doi.org/10.1046/j.1365-3016.2001.00325.x
https://doi.org/10.1046/j.1365-3016.2001.00325.x


  45 

 

 
20. HOLTHE, A., LARSEN, T., SAMDAL, O. Understanding barriers to 

implementing the Norwegian national guidelines for healthy school meals: a 
case study involving three secondary schools. Matern Child Nutr. 7(3):315-27, 
2011. https://doi.org/10.1111/j.1740-8709.2009.00239.x 

 

21. JOHANSSON, L., THELLE, D.S., SOLVOLL, K., BJØRNEBOE, G.E., 
DREVON, C.A. Healthy dietary habits in relation to social determinants and 
lifestyle factors. British Journal of Nutrition. 81(3):211-20, 1999. 
https://doi.org/10.1017/S0007114599000409 

 

22. MALIK, V.S., WILLETT, W.C., HU, F.B. Global obesity: trends, risk factors and 
policy implications. Nat Rev Endocrinol.9(1):13-27, 2013. 
https://doi.org/10.1038/nrendo.2012.199 

 

23. MARMOT, M., FRIEL, S., BELL, R., HOUWELING, T.A., TAYLOR, S; 
Commission on Social Determinants of Health. Closing the gap in a 
generation: Health equity through action on the social determinants of health. 
Lancet. 8;372(9650):1661-9; 2008. 

 

24. MAYÉN, A.L., MARQUES-VIDAL, P., PACCAUD, F., BOVET, P., 
STRINGHINI, S. Socioeconomic determinants of dietary patterns in low- and 
middle-income countries: a systematic review. Am J Clin Nutr. 100(6):1520-31, 
2014. https://doi.org/10.3945/ajcn.114.089029 

 

25. MIECH, R.A., KUMANYIKA, S.K., STETTLER, N., LINK, B.G., PHELAN, J.C., 
CHANG, V.W. Trends in the association of poverty with overweight among US 
adolescents, 1971-2004. JAMA. 295(20):2385-93, 2006. 
https://doi.org/10.1001/jama.295.20.2385 

 

26. NATIONAL INSTITUTE OF HEALTH. U.S. Department of Health and Human 
Services.https://www.niddk.nih.gov/health-information/weight-
management/health-risks-overweight. 2015. Acessado em 15 de Dezembro 
de 2017. 

 

27. NEUTZLING, M.B., ARAÚJO, C.L., VIEIRA M.de F., HALLAL, P.C., 
MENEZES, A.M., VICTORA, C.G. Intake of fat and fiber-rich foods according 
to socioeconomic status: the 11-year follow-up of the 1993 Pelotas (Brazil) 
birth cohort study. Cad Saude Publica. (10):1904-11, 2010. 
https://doi.org/10.1590/S0102-311X2010001000006 

 

28. OLIVEIRA, M.N.G., SOARES, E.A. Comparação do perfil dietético de 
adolescentes femininas e níveis socioeconômicos diferenciados. Nutr Brasil 
1(2):68-76, 2002. 

 

29. OLSTAD, D.L., TEYCHENNE, M., MINAKER, L.M., TABER, D.R., RAINE, 
K.D., NYKIFORUK, C.I., BALL, K. Can policy ameliorate socioeconomic 
inequities in obesity and obesity-related behaviours? A systematic review of 
the impact of universal policies on adults and children. Obes Rev.17(12):1198-
1217; 2016. https://doi.org/10.1111/obr.12457 

 

https://doi.org/10.1111/j.1740-8709.2009.00239.x
https://doi.org/10.1017/S0007114599000409
https://doi.org/10.1038/nrendo.2012.199
https://doi.org/10.3945/ajcn.114.089029
https://doi.org/10.1001/jama.295.20.2385
https://doi.org/10.1590/S0102-311X2010001000006
https://doi.org/10.1111/obr.12457


  46 

 

30. OXFAM BRASIL. A distância que nos une, um retrato das desigualdades 
brasileiras.https://www.oxfam.org.br/sites/default/files/arquivos/Relatorio_A_di
stancia_que_nos_une.pdf. 2017. Acessado em 15 de Novembro de 2017. 

 

31. POPKIN, B.M., ADAIR, L.S., NG, S.W. NOW AND THEN: The Global Nutrition 
Transition: The Pandemic of Obesity in Developing Countries. Nutrition 
Reviews. 70(1): 3–21, 2012. https://doi.org/10.1111/j.1753-4887.2011.00456.x 

 

32. RESTREPO-MÉNDES, M.C., BARROS, A.J.D., BLACK, R.E, VICTORA, C.G. 
Time trends in socio-economic inequalities in stunting prevalence: analyses of 
repeated national surveys. Public Health Nutrition 18(12): 2097-2104, 2015. 
https://doi.org/10.1017/S1368980014002924 

 

33. SANTOS, L.P., ASSUNÇÃO, M.C.F., MATIJASEVICH, A., SANTOS, I.S., 
BARROS, A.J.D. Dietary intake patterns of children aged 6 years and their 
association with socioeconomic and demographic characteristics, early 
feeding practices and body mass index. BMC Public Health. 16: 1055, 2016. 
https://doi.org/10.1186/s12889-016-3725-2 

 

34. SARTORIUS, B., SARTORIUS, K., TAYLOR, M., AAGAARD-HANSEN, J., 
DUKHI, N., DAY, C., NDLOVU, N., SLOTOW, R., HOFMAN, K. Rapidly 
increasing body mass index among children, adolescents and young adults in 
a transitioning population, South Africa, 2008-15. Int J Epidemiol.1-11, 2017.  
 

35. SINGH, G.K.; SIAHPUSH, M.; KOGAN, M.D. Neighborhood socioeconomic 
conditions, built enviroments and childhood obesity. Health Affairs, 29 (3) 503-
511, 2010a. https://doi.org/10.1377/hlthaff.2009.0730 

 
36. SINGH, G.K.; SIAHPUSH, M.; KOGAN, M.D. Rising social inequalities in US 

childhood obesity, 2003-2007. Annals of Epidemiology, 20 (1) 40-52, 2010b. 
https://doi.org/10.1016/j.annepidem.2009.09.008 

 

37. SOLAR, O., IRWIN, A. A Conceptual Framework for Action on the Social 
Determinants of Health. Discussion Paper 2. Geneva: WHO, 2010. Disponível 
em:http://www.who.int/sdhconference/resources/Conceptualframeworkforactio
nonSDH_eng.pdf. Acessado em Janeiro de 2018.  

 

38. SPRINGER, E.A., LI, L., RANJIT, N., DELK, J., MEHTA, K., KELDER, S.H. 
School- level economic disadvantage and obesity in middle school children in 
central Texas, USA: a cross- sectional study. International Journal of 
Behavioral Nutrition and Physical Activity 12(1) 58, 2015. 
https://doi.org/10.1186/1479-5868-12-S1-S8 

 

39. SPRUIJT-METZ, D. Etiology, Treatment and Prevention of Obesity in 
Childhood and Adolescence: A Decade in Review. J Res Adolesc. 21(1):129-
152, 2011. https://doi.org/10.1111/j.1532-7795.2010.00719.x 

 

40. SUBRAMANIAN, S.V., PERKINS, J.M., ÖZALTIN, E., DAVEY, S.G. Weight of 
nations: a socioeconomic analysis of women in low- to middle-income 
countries. American Journal of Clinical Nutrition. 93(2):413-21, 2011. 
https://doi.org/10.3945/ajcn.110.004820 

https://doi.org/10.1111/j.1753-4887.2011.00456.x
https://doi.org/10.1017/S1368980014002924
https://doi.org/10.1186/s12889-016-3725-2
https://doi.org/10.1377/hlthaff.2009.0730
https://doi.org/10.1016/j.annepidem.2009.09.008
https://doi.org/10.1186/1479-5868-12-S1-S8
https://doi.org/10.1111/j.1532-7795.2010.00719.x
https://doi.org/10.3945/ajcn.110.004820


  47 

 

41. SUGLIA, S.F., DURANTE, C.S., CHAMBERS, E.C., BOYNTON-JARRET, R. 
Social and behavioral risk factors for obesity in early childhood. Journal of 
Developmental e Behavioral Pediatrics. 34 (8): 549-556, 2013. 
https://doi.org/10.1097/DBP.0b013e3182a509c0 

 

42. TIFFIN, R., SALOIS, M. Inequalities in diet and nutrition. Proc Nutr Soc. 
;71(1):105-11; 2012. https://doi.org/10.1017/S0029665111003284 

 

43. UAUY, R., SOLOMONS, N.W. The role of the international community: forging 
a common agenda in tackling the double burden of malnutrition. SCN News, 
32:24-37, 2006. 

 

44. VERSTRAETEN, R., LEROY, J.L., PIENIAK, Z., OCHOA-AVILÈS, A., 
HOLDSWORTH, M., VERBEKE, W., KOLSTEREN, P., et al., Individual and 
Environmental Factors Influencing Adolescent´s Dietary Behavior in Low- and 
Middle-Income Settings. PLoS ONE. 11 (7), 2016. 
https://doi.org/10.1371/journal.pone.0157744 

 

45. VICTORA, C.G., BARROS, F.C. Cohort profile: the 1982 Pelotas (Brazil) birth 
cohort study. International Journal of Epidemiology. 35(2):237-42, 2006. 
https://doi.org/10.1093/ije/dyi290 

 

46. WEHRMEISTER, F.C, DA SILVA, I.C.M, BARROS, A.J.D, VICTORA, C.G. Is 
governance, gross domestic product, inequality, population size or country 
surface area associated with coverage and equity of health interventions? 
Ecological analyses of cross-sectional surveys from 80 countries. BMJ Glob 
Health. 31;2(4):e000437; 2017. 

 

47. WORLD HEALTH ORGANIZATION Obesity: preventing and managing the 
global epidemic. Disponível em: 
http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/ Acesso 
em: Outubro 2017. 

 

48. WORLD HEALTH ORGANIZATION. Fight childhood obesity to help prevent 
diabetes, say WHO & IDF. Endereço eletrônico: 
http://www.who.int/mediacentre/news/releases/2004/pr81/en/. Acessado em 
Novembro de 2015. 

 

49. WORLD HEALTH ORGANIZATION. Handbook on health inequality monitoring 
with a special focus on low- and middle-income countries -2013. Endereço 
eletrônico:http://apps.who.int/iris/bitstream/10665/85345/1/9789241548632_e
ng.pdf. Acessado em Fevereiro de 2017. 

 

50. WORLD HEALTH ORGANIZATION. Reducing risks, promoting health life. 
Geneva: World Health Organization; 2002. 
 

51. ZAHND, W.E., ROGERS, V., SMITH, T., RYHERD, S.J., BOTCHWAY, A., 
STEWARD, D.E. Genderspecific relationships between socioeconomic 
disadvantage and obesity in elementary school students. Preventive Medicine, 
81:138-141, 2015. https://doi.org/10.1016/j.ypmed.2015.08.021 

https://doi.org/10.1097/DBP.0b013e3182a509c0
https://doi.org/10.1017/S0029665111003284
https://doi.org/10.1371/journal.pone.0157744
https://doi.org/10.1093/ije/dyi290
https://doi.org/10.1016/j.ypmed.2015.08.021

