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Abstract In this study, we evaluated socioeco-
nomic inequalities in the consumption of in natu-
ra/minimally processed and ultra-processed foods
among adolescents. We used data from the Brazil-
ian National Survey of School Health (PeNSE),
2015. According to the self-reported consumption
of beans, vegetables and fruits, a score of in na-
tura/minimally processed foods was generated
(0-21 points). Sodas, sweets, instant noodles, and
ultra-processed meat were used for the score of
ultra-processed foods (0-21 points). Equality in-
dicators were gender, maternal education, and
socioeconomic level. Absolute difference, ratios,
concentration index and slope index of inequali-
ty were calculated. Adolescents (n=101,689, 51%
girls, 14.2 years) reported a mean score of 9.97
and 11.46 for ultra-processed foods and in natura/
minimally processed foods, respectively. Absolute
and relative differences between adolescents with
the highest and lowest socioeconomic level, there
were differences of 2.64 points and 33% for con-
sumption of in natura/minimally processed foods;
and 1.48 points and 15% for ultra-processed
foods. Adolescents from higher socioeconomic lev-
el ate more in natura/minimally processed foods
and ultra-processed foods.

Key words Healthy eating, Adolescent, Food con-
sumption, Fast foods

Resumo Nesse estudo, avaliamos as desigualdades
socioecondmicas no consumo de alimentos in na-
tura/minimamente processados e ultraprocessa-
dos entre adolescentes. Foram utilizados dados da
Pesquisa Nacional de Saiide do Escolar (PeNSE),
2015. De acordo com o consumo autorrelatado de
feijao, hortalicas e frutas, foi gerado um escore de
alimentos in natura/minimamente processados
(0-21 pontos). Refrigerantes, doces, macarrdo in-
stantdneo e carnes ultraprocessadas prontos para
o consumo foram utilizados para a pontuagdo dos
alimentos ultraprocessados (0-21 pontos). Os indi-
cadores de equidade foram género, educagio ma-
terna e nivel socioeconémico. Foram calculados a
diferenga absoluta, razdes, indice de concentragio
e indice de inclinagdo de desigualdade. Os ado-
lescentes (n=101.689, 51% meninas, 14,2 anos)
relataram escore médio de 9,97 e 11,46 para ali-
mentos ultraprocessados e in natura/minimamente
processados, respectivamente. As diferengas absolu-
tas entre os adolescentes de alto e baixo nivel socio-
econdmico foram mais altos e mais baixos, houve
diferencas de 2,64 pontos e 33% para o consumo
de alimentos in natura/minimamente processados;
e 1,48 pontos e 15% para alimentos ultraprocessa-
dos. Adolescentes de niveis socioecondmicos mais
elevados comeram mais alimentos in natura/mini-
mamente processados e alimentos ultraprocessados
comparado aos seus pares.

Palavras-chave Alimentagio sauddvel, Adoles-
cente, Consumo de alimentos, Fast Foods
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Introduction

Nutrition is crucial for the healthy development
of adolescents"*. The Dietary Guidelines for the
Brazilian Population suggests that Brazilians’ diet
should be based on in natura or minimally-pro-
cessed foods, which is nutritious, available in
great variety, and produced by environmentally
sustainable foods systems®. Considering the clas-
sification of foods according to the degree and
purpose of processing, just over half of the calo-
ries consumed by the Brazilian population came
from in natura or minimally-processed foods.
Among these, rice, beef, beans and poultry meat
were the most frequently consumed’. On the oth-
er hand, among the ultra-processed foods with
the highest frequency of consumption were mar-
garine, crackers, packaged snacks and breads’.

The higher participation of ultra-processed
foods in the diet is associated with a lower quality
diet. In adolescents, the intake of these foods has
increased over the years and has been related to
sociodemographic factors*, such as sex, maternal
education and socioeconomic level. In addition,
consumption of ultra-processed foods has been
associated with increased risk of overweight and
obesity, cardiovascular diseases, and cancer”.

Identifying possible health inequalities
among subgroups®, such as sex and socioeco-
nomic level, is important to plan and implement
policies supporting the adoption and mainte-
nance of healthy diets. Some studies have indi-
cated better eating habits in adolescent girls’ and
those with higher level of maternal educational?,
possibly due better accessibility to heathy foods
options’. Although these findings highlight ineq-
uities in fruit and vegetable consumption, they
describe the social organization and eating habits
of high-income countries’”. Exploring the differ-
ences in dietary behaviors across socioeconomic
level in low- to middle-income countries may
provide overall evidence of the magnitude of ex-
isting inequalities®. In this study, we assessed so-
cioeconomic inequalities in the consumption of
in natura or minimally processed and ultra-pro-
cessed foods in Brazilian adolescents.

Methods

We used cross-sectional data from the Brazilian
National Survey of School Health (Pesquisa Na-
cional da Satide do Escolar - PeNSE) carried out
in 2015. Additional information about the PeNSE
methods and sampling procedures has been pub-

lished elsewhere'. Briefly, PeNSE enrolled two
independent samples of students attending high
school and 9" grade, mostly aged between 14 and
15 years. In this study, we analyzed data from 9%
grade students from public and private schools
from 27 Brazilian federative units.

The sampling strategy included stratification
per cluster and multi-stage selection. The prima-
ry and secondary sample units were schools and
classes, respectively. School selection was propor-
tional to the number of 9" grade classes, while
classes were selected at random. Schools with at
least two 9" grade classes had one class selected
while schools with three or more classes had two
classes selected. All students enrolled in the se-
lected classes were invited to participate in the
study. Those who agreed to participate answered
a standardized questionnaire utilizing smart-
phones provided by the research team'. The
questionnaire was based on the School-Based
Student Health Survey' and the Youth Risk Be-
haviour Surveillance System, which were adapted
to the Brazilian context''. Adolescents responded
to the questionnaire at school, guided by a re-
searcher.

Assessment of diet

Adolescents reported their consumption of
in natura or minimally processed foods and ul-
tra-processed foods through the following ques-
tion “In the last seven days, how many days did
you consume...?” regarding each one of the fol-
lowing foods: beans, vegetables, fresh fruits, fried
salty foods (e.g. french fries, fried chicken), sweets
(e.g. candies, bubble gum), ultra-processed meat
(e.g. ham, chicken nuggets), instant noodles, fast
foods, and soda. The answers ranged from zero
to seven days, and portion size was not reported.
These questions have been validated for Brazilian
adolescents'?.

Dietary scores were calculated for each foods
group, summing the weekly frequency of each
diet indicator included (0-7 days/week). For the
in natura or minimally-processed foods score,
the indicator variables were beans, vegetables,
and fresh fruits consumption. Consumption of
soda, sweets, and ultra-processed foods were in-
dicators for the ultra-processed foods score. As
the weekly frequency of three items were used
as indicators for each score, the score variables
ranged from 0 to 21, meaning they adolescents
ate none of the items weekly, or every item every
day, respectively. Fast foods and fried salty foods
were not included in any score, as their descrip-



tion does not clearly discriminate the degree and
purpose of foods processing®.

Equality indicators

Equality indicators were sex (male or fe-
male), maternal education, and socioeconomic
level. Maternal education was obtained by asking
the question “What level of education did your
mother achieve?” and it was categorized as fol-
lows: 0-8,9-11, 212 years of study, and unknown.
The socioeconomic level was obtained through
the possession of goods (landline phone, cell
phone, computer, internet service, car, motorcy-
cle, number of bathrooms), and the presence of
a maid in the home. The choice of such variables
was based on the original research report' which
uses the variables of sex, maternal education,
possession of goods, number of bathrooms at
home and availability of maid services at home to
characterize socioeconomic aspects. The method
used in this article has been widely used in na-
tional surveys''*. In addition, the World Health
Organization' suggests the use of more complex
analyses, such as principal components analysis,
which considers statistical methods to determine
the weights of items in the index.

Statistical analysis

Descriptive statistics were provided for the
whole sample and for those in the first and fifth
quintile of the socioeconomic level, which were
calculated using principal component analysis, as
a reduction method to define this variable®. The
variable was calculated based on the first compo-
nent, and the weights of each asset were used to
calculate a score, which was grouped in quintiles,
with the first quintile being the lowest socio-
economic level. The first component explained
29.71% of the variance of the socioeconomic lev-
el indicators used.

The average score of the dependent variables
(in natura or minimally processed foods and ul-
tra-processed foods) were described according to
the categories of each equality indicator (socio-
economic level, sex, maternal education). Simple
measures of inequality were estimated between
sex, maternal education categories, and between
the lowest and the highest socioeconomic level
(pairwise comparisons). Simple linear regression
models were used to calculate mean differences
and 95% confidence intervals between dichot-
omous equality indicators (e.g. participants in
the lowest socioeconomic level scored an average

-2.64 (95%CI -2.87; -2.40) in the ultra-processed
foods score compared to those in the highest so-
cioeconomic level). For ratios, Poisson regression
with robust variance were used (e.g. participants
in the lowest socioeconomic level had a 25%
(0.75; 95% CI 0.73; 0.78) lower ultra-processed
foods score compared to those in the highest so-
cioeconomic). The coefficients of the dependent
variables for each social indicator and their re-
spective 95% confidence intervals were reported.

The slope index of inequality and the con-
centration index were calculated to evaluate
inequalities between socioeconomic level in re-
lation to the consumption of in natura/minimal-
ly-processed foods and ultra-processed foods.
Slope index of inequality analyses the distance
of extreme categories (lowest and highest so-
cioeconomic level) against the midpoint of the
cumulative range of the socioeconomic level.
Where the slope indicates the extent of inequality
(with values close to zero indicating no inequal-
ities), positive values suggesting that the dietary
indicator is more prevalent in adolescents with
higher socioeconomic level, and negative values
suggesting it is more prevalent adolescents with
lower socioeconomic level. The concentration
index provides a gradient value across subgroups
ranked by socioeconomic level, where negative
values suggest the outcome measure is concen-
trated in lower socioeconomic level, with values
ranging between -1 and +1, and values above 0.2
representing reasonable levels of relative inequal-
ity®.

All analyses were performed using Stata, ver-
sion 15.0 for Windows.

Ethical considerations

This study was conducted according to the
guidelines laid down in the Declaration of Hel-
sinki and all procedures involving research study
participants were approved by the Comissio
Nacional de Etica em Pesquisa (CONEP) (Bra-
zilian National Ethics Committee, protocol No.
1.006.467, of 30.03.2015). Written informed con-
sent was obtained from all subjects/patients.

Results

A total of 101,689 adolescents participated in the
study (51% girls; 14.2 years). The proportion of
boys was higher among those in the highest so-
cioeconomic level (52%) compared to those in
the lowest socioeconomic level (46%). Maternal
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education was higher among adolescents in the
highest socioeconomic level (43% of mothers
had >12 years of education) compared to the
lowest socioeconomic level (3% of mothers had
>12 years of education) (Table 1).

Table 2 shows the mean differences and ra-
tios of consumption of in natura/minimally
processed foods and ultra-processed foods by so-
cioeconomic level, sex, and maternal education.
Consumption of in natura/minimally processed
foods and ultra-processed foods were higher
among participants in the highest socioeconom-
ic level compared to the lowest socioeconomic
level. Participants whose mother had >12 years
of education consumed more ultra-processed
foods compared to those who had mothers with
<8 years of education. Differences found in the
scores of in natura or minimally processed foods
and ultra-processed foods between boys and girls
were smaller than 1 point.

The slope index of inequality indicated that
in natura/minimally-processed foods and ul-

tra-processed foods were more prevalent in the
highest socioeconomic level (Table 3). However,
values were close to zero (0.0143 for in natura/
minimally-processed foods score, and 0.0346 for
ultra-processed foods score), suggesting a small
difference in the consumption of in natura/mini-
mally-processed foods and ultra-processed foods
across socioeconomic level. Similar results were
observed for the concentration index of inequali-
ty analyses, with small but statistically significant
differences in the in natura/minimally-processed
foods score (CIX=0.0215) and ultra-processed
foods (CIX=0.0475), suggesting that both dietary
score were concentrated among adolescentes
with higher socioeconomic level.

Discussion
This study examined differences in adolescents’

consumption of in natura/minimally-processed
foods and ultra-processed foods according to so-

Table 1. Participants characteristics according to socioeconomic level. PeNSE 2015.

Lowest socioeconomic Highest socioeconomic

Whole sample group* group*
(first quintile) (fifth quintile)
Mean/ 95%CI Mean/ 95%CI Mean/ 95%CI
percentage percentage percentage
Sex
Male 49% (48;49)  46% (44; 47) 53% (50; 53)
Female 51% (50; 52) 54% (53; 55) 47% (46; 49)
Age (years) 14.2 (14.26; 14.31) 14.63 (14.59; 14.67) 14.03 (14.00;
14.06)
Maternal education
<8 years 25% (24;25)  41% (39; 42) 10% (09; 11)
9-11 years 30% (29;31)  22% (20; 22) 29% (27;31)
212 years 18% (17;19) 3% (02; 03) 43% (40; 45)
Not Known 27% (26; 28) 34% (32; 35) 18% (16; 18)
Consumption of dietary
foods (days/week)
Beans 5 (4.70; 4.80) 5 (4.57; 4.72) 5 (4.42;4.60)
Salad or vegetables 3 (3.45; 3.52) 3 (2.98;3.12) 4 (3.85; 4.02)
Fresh fruits 3 (3.20; 3.25) 3 (2.74;2.87) 3 (3.47;3.63)
Sweets 4 (3.78; 3.85) 3 (3.28; 3.42) 4 (3.94; 4.09)
Soft drinks 3 (2.87;2.95) 2 (2.24;2.38) 3 (3.03; 3.22)
Ultra-processed meat 3 (3.19; 3.26) 2 (2.46;2.59) 4 (3.62;3.75)

(e.g. sausage)

*Socioeconomic score was generated using scores from the Principal Component Analysis using indicators of landline phone, cell phone,
computer, internet service, car, motorcycle, number of bathrooms, and housemaids; CI: Confidence Intervals. PENSE: Pesquisa Nacional
de Satide do Escolar (Brazilian National Survey of School Health).

Source: Authors.



Table 2. Absolute and relative differences in relation to the consumption of in natura/minimally-processed foods

and ultra-processed foods or processed foods among Brazilian adolescents by socioeconomic level, sex, and

maternal education subgroups. PeNSE, 2015.

Scores*

Consumption of in natura

n Consumption of ..
.  and minimally processed
ultra-processed food
food?
National 101,689 9.97 (9.89;10.05) 11.46 (11.37;11.54)
Socioeconomic level
Q1 (Lowest socioeconomic group) 19,320 8.18 (8.03;8.34) 10.51 (10.36;10.67)

Q5 (Highest socioeconomic group) 20,876
Difference (Q5-Q1)

Ratio (Q5/Q1)

Sex
Male 49,044
Female 52,639

Difference (Female-Male)
Ratio (Female/Male)

Maternal Education
<8 years 23,674
>12 years 22,643
Difference (<8 Years- >12 Years)
Ratio (<8 years/ >12 Years)

10.84 (10.66;11.01)
2.64 (2.40; 2.87)
1,32 (1.29; 1.36)

9.68 (9.59;9.78)
10.24 (10.13;10.35)
0.55 (0.41;0.68)
1.05 (1.04; 1.07)

9.35 (9.23;9.48)
10.48 (10.33;10.63)
1.13 (0.94;1.31)
1.12 (1.1051.14)

12.00 (11.84;12.17)
1.49 (1.27;1.71)
1.14 (1.12;1.16)

11.78 (11.69;11.87)
11.15 (11.03;11.26)
-0.63 (-0.76;-0.50)

0.94 (0.93;0.95)

11.21 (11.09;11.33)
11.74 (11.6;11.87)
0.89 (0.70;1.09)
1.08 (1.06;1.09)

*Data expressed as mean and 95% Confidence Intervals. 'Between 0-21, summing weekly frequency of the consumption of soda,
sweets, and processed foods; “Between 0-21, summing weekly frequency of the consumption of fresh fruits, vegetables, and beans.

Source: Authors.

Table 3. Complex measures of inequality in the consumption of in natura/minimally processed and ultra-
processed foods or processed foods among Brazilian adolescents by socioeconomic level. PeNSE, 2015.

Quintiles of Socioeconomic Level Concentration

Score (1=poorest; 5=richest) Slope Index of index

. . p-value . . p-value
Indicators inequality (SII) of inequality

(CIX)

Consumption of ultra-processed or 0.0346 <0.001 0.0475 <0.001
processed food (score*)!

Consumption of in natura/ 0.0143 <0.001 0.0215 <0.001

minimally-processed food (score*)?

*Data expressed as mean and 95% Confidence Intervals. 'Between 0-21, summing weekly frequency of the consumption of soda,
sweets, and processed foods. 2Between 0-21, summing weekly frequency of the consumption of fresh fruits, vegetables, and beans.

Source: Authors.

cioeconomic level, sex, and maternal education.
The largest differences in consumption of in na-
tura/minimally-processed foods and ultra-pro-
cessed foods were found between the lowest and
the highest socioeconomic level. Adolescents in
the highest socioeconomic level reported consum-
ing more in natura/minimally processed foods,
but also more ultra-processed foods, compared to
adolescents in the lowest socioeconomic level.

Similar results have been found in high-in-
come countries®''®, However, in high-income
countries, socioeconomically disadvantaged
groups have lower consumption of fruits and
vegetables and higher consumption of ener-
gy-dense products''®. In our study, Brazilian
adolescents in the lowest socioeconomic level re-
ported consuming less in natura/minimally pro-
cessed foods, but also less ultra-processed foods
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compared to those in the highest socioeconomic
level. The availability of in natura/minimally pro-
cessed foods, such as fruits and vegetables, may
be limited in disadvantaged neighbourhoods'**..
Moreover, other individual characteristics, such
as knowledge and self-efficacy for changing di-
etary behaviors are likely less prevalent in adoles-
cents with low socioeconomic level’, which may
also explain these differences.

In our study, participants in the highest so-
cioeconomic level consumed more ultra-pro-
cessed foods compared to those participants in
the lowest socioeconomic level, which differs
from studies carried out in high-income coun-
tries. This may be due to ultra-processed foods
being cheaper and easily accessible in high-in-
come countries®*!, but more costly for the Bra-
zilian population?, especially in smaller stores,
compared to supermarkets®. In addition, living
in poor neighborhoods may be a barrier for ac-
cessing cheaper healthy foods in supermarkets,
compared to those who live close to such estab-
lishments*** or those who can afford to own a
car®. These differences in price may play an im-
portant role in the accessibility to ultra-processed
foods. In high-income countries, ultra-processed
foods are more aggressively advertised”, which
usually is very appealing and, thus, preferred by
children and adolescents?®. The impact of the
advertisement is not clear in Brazil, as market-
ing these products to children and adolescents
is prohibited”. In addition, our results indicate
that adolescents living in households of higher
socioeconomic level had higher consumption of
all evaluated foods groups. The lowest consump-
tion of foods in the most vulnerable group does
not occur uniformly because this group has re-
stricted access to all types of foods. In addition,
the amount of foods consumed is low. The ideal
consumption of fresh/minimally processed foods
should be 21 points, that is, daily consumption of
these foods. However, the group with the high-
est socioeconomic level consumed just over half.
Therefore, despite being a higher consumption
than the group with lower socioeconomic level,
it is still an insufficient consumption, indicating
even more precarious foods consumption among
the most vulnerable adolescents.

Our findings corroborate studies analyz-
ing Brazilian and North American adolescents,
which found no significant differences between
the eating behavior of boys and girls>*°. Howev-
er, studies with European adolescents have found
that girls eat more healthy foods and avoid eat-
ing sugar-rich foods compared to boys”*'. These
findings point out the differences between Euro-

peans’ eating behavior compared to Americans,
with the latter being similar to our findings. Sim-
ilar foods consumption between boys and girls
may be the result of the widespread consumption
of rice and beans among the Brazilian popula-
tion®, as well as the implementation of national
policies, such as the National School Foods Pro-
gram (Programa Nacional de Alimentagdo Escolar
- PNAE), which has incorporated in natura/min-
imally-processed foods into the school meals,
and discourage the commercialization of energy
dense processed foods in school canteens.

Maternal education was not strongly associ-
ated with consumption of in natura/minimally
processed foods and ultra-processed foods. These
findings differed from studies in European coun-
tries where adolescents (aged 8-12 years) with
more educated mothers reported eating more
fruits and vegetables, while their counterparts with
less educated mothers reported eating more fried
foods®*. Mothers with more education may have
more knowledge related to healthy eating behavior,
which could impact their children’s diet®. A review
of interventions at the family setting showed that
increased knowledge can improve dietary habits
(e.g., increase fruit intake and reduce fat intake)*.
Additionally, maternal education could be highly
related to income®****?, which may also positively
impact the availability of healthy foods at home®!
and overall foods diversity. This has been evi-
denced in high-income countries, which may be
explained by more disposable income by families
with higher socioeconomic level, but not related
specifically to maternal education®. However, a
study with a national sample of Brazilian ado-
lescents (aged 13-15 years) found that those with
mothers that are more educated ate more sweets
and drank softer drinks®, which differs from re-
sults found in high-income countries. Our study
revealed small differences when comparing ado-
lescents’ diet by maternal education, which may
reflect that it is not only health-related knowledge
that affects eating behaviors but inequalities due
to access and distribution of foods®. Educational
interventions may have a positive effect on healthy
foods consumption®, and policies aimed at the
school setting (e.g. PNAE) may improve diversity
and distribution of healthy foods among children
and adolescents in low socioeconomic level. Final-
ly, changes in the social structure may be needed
to consistently improve these inequalities in the
long-term?.

This study has some strength, such as the na-
tionally representative sample, which included
adolescents from diverse backgrounds. We used
two different scores to report the dietary con-



sumption of Brazilian adolescents, and calculat-
ed simple and complex measures of inequality by
socioeconomic level, sex and maternal education.
Our study also has some limitations. Consump-
tion of in natura/minimally and ultra-processed
foods were self-reported and limited to a rela-
tively small number of dietary indicators. In ad-
dition, the questionnaire did not include foods
preparation and amount consumed. However,
information related to weekly foods consump-
tion frequency revealed to be useful to identify
differences between socioeconomic level in a
large representative sample of adolescents.

Collaborations

All authors of this research paper have directly
participated in the planning, execution, and/or
analysis of the study and have read and approved
the final version submitted.

Funding

This work was supported by the Pesquisa Nacio-
nal de Sadde do Escolar (PeNSE); was conducted
by the Instituto Brasileiro de Geografia e Estatisti-
ca in partnership with the Brazilian Ministério
da Satde and supported by the Ministério da
Educagdo. This research received no specific
grant from any funding agency, commercial or
not-for-profit sectors. The authors BGG Costa,
EN Quadros and AR Streb received scholarships
from the Coordenagdo de Aperfeicoamento de
Pessoal de Nivel Superior (CAPES). KS Silva re-
ceived a productivity fellow from the Conselho
Nacional de Desenvolvimento Cientifico e Tec-
nolégico (CNPq). And the author LEA Malheiros
received a scholarship from the Conselho Nacio-
nal de Desenvolvimento Cientifico e Tecnoldgico
(CNPq).

In conclusion, adolescents from higher so-
cioeconomic level ate more in natura/minimally
processed foods, but also ultra-processed foods,
compared to adolescents from lower socioeco-
nomic level. Differences in the consumption of
in natura/minimally processed foods and ul-
tra-processed foods between sex and maternal
education subgroups were small. Future stud-
ies should focus on understanding the causal
pathways between socioeconomic level and the
consumption of in natura/minimally processed
foods and ultra-processed foods, in order to in-
form effective policies and interventions.

References

1.  World Health Organization (WHO). Diet, nutrition
and the prevention of chronic diseases: report of a joint
WHO/FAO expert consultation. Geneva: WHO/FAO;
2002.

2. Brasil. Ministério da Saade (MS). Guia alimentar para
a populagio brasileira. Brasilia: MS; 2014.

3. Instituto Brasileiro de Geografia e Estatistica (IBGE).
Pesquisa de orcamentos familiares: 2017-2018: andlise
do consumo alimentar pessoal no Brasil. Rio de Janeiro:
IBGE; 2020.

4.  Baraldi LG, Martinez Steele E, Canella DS, Montei-
ro CA. Consumption of ultra-processed foods and
associated sociodemographic factors in the USA
between 2007 and 2012: evidence from a nationally
representative cross-sectional study. BMJ Open 2018;
8(3):e020574.

5. Chen X, Zhang Z, Yang H, Qiu P, Wang H, Wang F,
Zhao Q, Fang ], Nie J. Consumption of ultra-proces-
sed foods and health outcomes: a systematic review
of epidemiological studies. Nutr ] 2020; 19(86):1-10.

6.  World Health Organization (WHO). Handbook on
health inequality monitoring: with a special focus on
low- and middle-income countries. Geneva: WHO;
2013.

7.  Nilsen SM, Krokstad S, Holmen TL, Westin S. Adoles-
cents’ health-related dietary patterns by parental socio
-economic position, the Nord-Trendelag Health Stu-
dy (HUNT). Eur ] Public Health 2010; 20(3):299-305.

8. van Ansem WJ, Schrijvers CT, Rodenburg G, van de
Mheen D. Maternal educational level and children’s
healthy eating behaviour: role of the home food en-
vironment (cross-sectional results from the INPACT
study). Int ] Behav Nutr Phys Act 2014; 11:113.

9.  Fahlman MM, McCaughtry N, Martin J, Shen B.
Racial and socioeconomic disparities in nutrition
behaviors: targeted interventions needed. ] Nutr Educ
Behav 2010; 42(1):10-16.

—
=
~
ul

(¥)LT “©ADP[0D) 9pNES X BIDUILD

70T 9LV 1-69%1:



,_.
~
~
=N

Costa BGG et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Oliveira MM, Campos MO, Andreazzi MAR, Malta
DC. Characteristics of the National Adolescent School
-based Health Survey - PeNSE, Brazil. Epidemiol Serv
Saude 2017; 26(3):605-616.

Guedes DP, Lopes CC. Validagdo da versdo brasileira
do youth risk behavior survey 2007. Rev Saude Publica
2010; 44:840-850.

Tavares LF, Castro IRR, Levy RB, Cardoso LO, Passos
MD, Brito FSB. Relative validity of dietary indicators
from the Brazilian National School-Based Health Sur-
vey among adolescents in Rio de Janeiro, Brazil. Cad
Saude Publica 2014; 30(5):1029-1041.

Barros AJD, Victora CG. A nationwide wealth score
based on the 2000 Brazilian demographic census. Rev
Saude Publica 2005; 39(4):523-529.

Azeredo CM, de Rezende LFM, Mallinson PAC, Ricar-
do CZ, Kinra S, Levy RB, Barros AJD. Progress and
setbacks in socioeconomic inequalities in adolescent
health-related behaviours in Brazil: results from three
cross-sectional surveys 2009-2015. BMJ] Open 2019;
9(3):025338.

World Health Organization (WHO). Handbook on
health inequality monitoring: with a special focus on
low- and middle-income countries. Geneva: WHO;
2013.

Novakovi¢ R, Cavelaars A, Geelen A, Nikolic M, Al-
taba II, Vifias BR, Ngo J, Golsorkhi M, Medina MW,
Brzozowska A, Szczecinska A, Cock D, Vansant G,
Renkema M, Majem LS, Moreno LA, Glibetic M, Gu-
rinovic M, Veer PV, Groot LCPVM. Socio-economic
determinants of micronutrient intake and status in
Europe: a systematic review. Public Health Nutr 2014;
17(5):1031-1045.

Giskes K, Avendano M, Brug J, Kunst AE. A systema-
tic review of studies on socioeconomic inequalities in
dietary intakes associated with weight gain and ove-
rweight/obesity conducted among European adults.
Obes Rev 2010; 11(3):413-429.

Darmon N, Drewnowski A. Does social class predict
diet quality? Am J Clin Nutr 2008; 87(5):1107-1117.
Sallis JE, Glanz K. Physical activity and food environ-
ments: solutions to the obesity epidemic. Milbank Q
2009; 87(1):123-154.

Larson NI, Story MT, Nelson MC. Neighborhood en-
vironments: disparities in access to healthy foods in
the U.S. Am ] Prev Med 2009; 36(1):74-81.

Pearce ], Hiscock R, Blakely T, Witten K. A national
study of the association between neighbourhood ac-
cess to fast-food outlets and the diet and weight of lo-
cal residents. Health Place 2009; 15(1):193-197.

Claro RM, Maia EG, Costa BV L, Diniz DP. Food pri-
ces in Brazil: prefer cooking to ultra-processed foods.
Cad Saude Publica 2016; 32(8):e00104715.

Machado PP, Claro RM, Canella DS, Sarti FM, Levy
RB. Price and convenience: The influence of super-
markets on consumption of ultra-processed foods
and beverages in Brazil. Appetite 2017; 116(1):381-
388.

Black C, Moon G, Baird J. Dietary inequalities: What
is the evidence for the effect of the neighbourhood
food environment? Health Place 2014; 27:229-242.
Morland K, Wing S, Diez Roux A. The contextual ef-
fect of the local food environment on residents’ diets:
the atherosclerosis risk in communities study. Am J
Public Health 20025 92(11):1761-1767.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Aggarwal A, Cook AJ, Jiao J, Seguin RA, Moudon AV,
Hurvitz PM, Drewnowski A. Access to Supermarkets
and Fruit and Vegetable Consumption. Am ] Public
Health 2014; 104(5):917-923.

Yancey AK, Cole BL, Brown R, Williams JD, Hillier A,
Kline RS, Ashe M, Grier SA, Backman D, McCarthy
W], A cross-sectional prevalence study of ethnically
targeted and general audience outdoor obesity-rela-
ted advertising. Milbank Q 2009; 87(1):155-184.
Santos MM, Marreiros CS, Silva HBS, Oliveira ARS,
Cruz KJC. Associations between taste sensitivity, pre-
ference for sweet and salty flavours, and nutritional
status of adolescents from public schools. Rev Nutr
2017; 30(3):369-375.

Sdo Paulo. Projeto de Lei n° 193, de 29 de margo de
2008. Regulamenta a publicidade infantil de alimen-
tos no Estado de Sdo Paulo. Didrio Oficial; 2008.
Louzada MLC, Martins APB, Canella DS, Baraldi LG,
Levy RB, Claro RM, Moubarac JC, Cannon G, Mon-
teiro CA. Ultra-processed foods and the nutritional
dietary profile in Brazil. Rev Saude Publica 2015;
49:38.

Inchley J, Currie D, Young T, Samdal O, Torsheim T,
Augustson L, Mathison F, Aleman-Diaz A, Molcho M,
Weber M, BarnekowV. Growing up unequal: gender
and socioeconomic differences in young people’s heal-
th and well-being: Health Behaviour in School-Aged
Children (HBSC) Study: international report from the
2013/2014 survey. Copenhagen: WHO Regional Offi-
ce for Europe; 2016.

Cribb VL, Jones LR, Rogers IS, Ness AR, Emmett
PM. Is maternal education level associated with diet
in 10-year-old children? Public Health Nutr 2011;
14(11):2037-2048.

Black AP, D’Onise K, McDermott R, Vally H, O’Dea K.
How effective are family-based and institutional nu-
trition interventions in improving children’s diet and
health? A systematic review. BMC Public Health 2017;
17(1):818-837.

Powell LM, Bao Y. Food prices, access to food outlets
and child weight. Econ Hum Biol 2009; 7(1):64-72.
Ferreira NL, Claro RM, Lopes ACS. Consumption of
sugar-rich food products among Brazilian students:
National School Health Survey (PeNSE 2012). Cad
Saude Publica 2015; 31(12):2493-504.

Rose DD. Interventions to reduce household food in-
security: a synthesis of current concepts and approa-
ches for Latin America. Rev Nutr 2008; 21(s10):159s
-173s.

Landmann-Szwarcwald C, Macinko J. A panorama of
health inequalities in Brazil. Int | Equity Health 2016;
15:174.

Article submitted 24/08/2020
Approved 06/05/2021
Final version submitted 08/05/2021

Chief editors: Romeu Gomes, Antonio Augusto Moura da

Silva

() NTHNNN This is an Open Access article distributed under the terms of the Creative Commons Attribution License



	_Hlk55826569
	_Hlk526835122

