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ABSTRACT: Introduction: Inadequate dietary patterns in childhood and adolescence are a major risk factor
for the early onset of obesity and other chronic diseases. Objectives: To identify and to analyze dietary patterns
among Brazilian adolescents. Methods: Data from the Brazilian National School Health Survey (PeNSE) of
2015 were used (n = 10,926 adolescents). The identification and analyses of dietary patterns were calculated
using principal component analysis and linear regression, respectively. Results: Two dietary patterns were
identified. The first one was characterized by the presence of markers of unhealthy eating, and the second one
by markers of healthy eating. The adherence to the unhealthy pattern was positively associated with female
adolescents, which mothers had completed, at least, the elementary school, residents in developed regions and
urban areas, as well as those students who usually chose to skip breakfast, to not have meals with their parents/
guardians, and who usually had meals while watching TV /studying, and at fast food restaurants. Discussion:
Analyses of the consumption of isolated food groups, which do not consider the diet in all its complexity, have
been insufficient in explaining the main outcomes of the public health nutrition area. Conclusion: Our findings
contributed to the identification of the most vulnerable population groups to unhealthy dietary patterns and
to the understanding of the coexistence of different food habit determinants among adolescents.
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RESUMO: Introducdo: Padrdes inadequados de alimentagdo na infincia e na adolescéncia sio um dos principais
fatores de risco para o aparecimento precoce da obesidade e de outras doencas cronicas. Objetivos: Identificar e
analisar os padrdes alimentares entre os adolescentes brasileiros. Métodos: Foram utilizados dados da Pesquisa
Nacional de Satide do Escolar de 2015 (n = 10.926 adolescentes). A identificagdo e a analise dos padroes alimentares
foram realizadas por meio da analise de componentes principais e pela regressao linear, respectivamente. Resultados:
Dois padroes foram identificados: o primeiro, caracterizado por marcadores de uma alimentag¢io nio saudavel; e
o segundo, por marcadores de uma alimentagio saudavel. A adesdo ao padrio nio saudavel esteve positivamente
associada aos adolescentes do sexo feminino, que possuem maes com, ao menos, ensino fundamental completo,
que residem em regides mais desenvolvidas e em 4rea urbana, bem como entre aqueles que possuem o habito de
ndo tomar café da manh3, ndo realizar as refei¢Ges com os pais/responsaveis, se alimentar enquanto estuda ou
assiste TV e frequentar restaurantes fast-food. Discussdo: Analises do consumo de grupos alimentares isolados, que
ndo consideram a dieta em toda a sua complexidade, tém se mostrado insuficientes na explicagdo dos principais
desfechos da area de nutrigdo em sauide publica. Conclusdo: Os achados contribuiram para a identificacdo de
grupos populacionais mais vulneraveis ao padrao alimentar nio saudével e para a compreensio da coexisténcia
de diferentes determinantes ao habito alimentar entre os adolescentes.

Palavras-chave: Consumo de alimentos. Analise multivariada. Comportamento alimentar. Adolescente.
Satide publica.

INTRODUCTION

In Brazil, the eating habits of adolescents have been characterized by the high consump-
tion of pre-cooked meals, with easy preparation, and ultraprocessed foods (rich in fats, sug-
ars, and sodium)'?, in addition to the insufficient intake of fresh foods that are traditional in
the Brazilian staple diet, such as beans and vegetables**. Such a pattern is influenced, among
other things, by the increasing adoption of unhealthy eating behaviors, such as the habit of
eating in front of the TV’ or not having family meals®.

Inadequate eating habits in childhood and adolescence is considered a major risk factor
for the early onset of obesity and other chronic noncommunicable diseases (NCD), such
as cardiovascular diseases, diabetes and cancer”®, with serious repercussions during adult-
hood”". It is known, however, that excessive weight gain and NCD do not result from the
consumption of isolated food groups but from inadequate dietary patterns. In this per-
spective, robust analytical approaches have been requested in order to identify dietary pat-
terns'"'?, allowing a broader and more realistic representation of how foods are consumed,
in addition to allowing the analysis of these dietary patterns, exposing sociodemographic
and behavioral characteristics, as well as the risk factors for NCD.

In order to subsidize youth-friendly health policies, the World Health Organization
(WHO) has proposed the creation of surveillance systems for adolescent-specific risk and
protection factors for NCD, to be developed in the school environment”. Based on regular
surveys conducted in schools, the current version of the Brazilian National School Health
Survey (PeNSE) was carried out in 2015™.
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In this context, the relevance of the present study is not only to analyze a representative
database of the country’s adolescents, but also to use a multivariate analytical approach to
identify dietary patterns. This proposal allows the contextualization of risk behaviors for
poor nutrition and, consequently, contributes to the country’s nutritional epidemiology.
Thus, this study aims to identify patterns formed by markers of healthy and unhealthy food
consumption among Brazilian adolescents and to analyze their association with the socio-
demographic characteristics and eating behaviors of this population.

METHODOLOGY
STUDY POPULATION, SAMPLING AND DATA COLLECTION

This cross-sectional study was carried out with data from PeNSE 2015. This survey has
been carried out periodically (every three years) as a result of a partnership between the
Ministry of Health (MS), the Ministry of Education (MEC), and the Brazilian Institute of
Geography and Statistics IBGE). The sample plan adopted in PeNSE 2015 differs from
that used in previous surveys (2009 and 2012)"'° to represent not only the students in the
9™ grade of elementary school, but also the entire population of Brazilian adolescents (13
to 17 years old)™.

PeNSE 2015 uses a complex sample involving the stratification of the national territory,
which was composed of the five major regions of the country (North, Northeast, Southeast,
South and Midwest) with a sample of schools scaled and selected randomly in each stra-
tum. In these schools, classes of students from the 6* grade (old 5 grade) of elementary
school to the 3" grade of high school were chosen and asked to respond to the survey ques-
tionnaire'. More details on sample size scaling can be found in the survey’s initial publica-
tion'. Finally, although data were collected from all students in the participating classes, the
analysis was carried out in the 13-17 age group, due to the initial plan of guaranteeing the
study’s external validity to international studies, with a final sample of 10,926 adolescents.

Data collection was performed between April and September 2015, using smartphones
containing a structured and self-administered questionnaire divided into thematic modules.
Although the themes investigated in 2015 were similar to those discussed in previous edi-
tions (such as sociodemographic characteristics, eating habits, physical activity, smoking,
sexual behavior, among others)"'¢, adaptations were made to facilitate its understanding
by adolescents and to standardize the response options according to recommendations of
the Global School-Based Student Health Survey (GSHS), developed by WHO™.

STUDY VARIABLES

Food consumption among adolescents was characterized according to the weekly
frequency (days/week) of intake of each of the following food groups: beans, vegetables
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(except for manioc/ cassava), fresh fruits or fruit salad, treats (such as sweets, candy, choc-
olate, chewing gum, lollipops), deep-fried pastries (such as coxinha, fried kibe, potato fries,
except for packet chips), soft drinks, and processed/ultraprocessed salted foods (such as
hamburger, ham, mortadella, salami, sausages, hotdogs, instant noodles, packet chips or
salty crackers). The first three items are markers of healthy food consumption”®, while
the others indicate unhealthy food consumption”®. The questions to identify the con-
sumption of each of the food groups had the following structure: “In the last 7 days, how
many days did you eat (name of food group)? [Did not eat (food) in the last 7 days | 1 day
in the last 7 days | 2 days in the last 7 days | 3 days in the last 7 days | 4 days in the last 7
days | 5 days in the last 7 days | 6 days in the last 7 days | every day in the last 7 days]”.

Eating behavior was characterized by regular breakfast, lunch/dinner with parents
or guardians, eating while watching TV or studying, and eating at fast food restaurants.
Eating behaviors were evaluated based on the following questions: “Do you usually eat
breakfast?”, “Do you usually have lunch or dinner with your mother, father or guardian?”,
“Do you usually eat when you are watching TV or studying?”, with similar response cate-
gories: “[Yes, every day | Yes, 5 to 6 days a week | Yes, 3 to 4 days a week | Yes, 1 to 2 days
a week | Rarely | No]”. In addition, the following question was asked: “In the last 7 days,
how many days have you eaten at fast-food restaurants, such as snack bars, hot dog stalls,
pizzeria, etc.?” With the following possible answers: “[Did not eat at fast food restaurant in
the last 7 days | 1 day in the last 7 days | 2 days in the last 7 days | 3 days in the last 7 days
| 4 days in the last 7 days | 5 days in the last 7 days | 6 days in the last 7 days | Every day in
the last 7 days]”. Subsequently, all these variables were recoded in dichotomous indicators
(<5 days/week | =5 days/week).

The following sociodemographic characteristics were also analyzed: gender [male |
female]; two age groups [13 to 15 years old | 16 and 17 years]; maternal schooling [the
mother did not study, or started elementary school, but did not finish | the mother finished
elementary school, or started high school, but did not finish | the mother finished high
school, or started higher education, but did not finish | the mother finished higher educa-
tion]; geographic region [North, Northeast | Southeast, South, Midwest]; Situation [Rural
| Urban]; and school type [Private | Public].

DATA ANALYSIS

The population studied was characterized by the distribution (%) of their sociodemo-
graphic characteristics and eating behaviors. Measurements of central tendency (mean
weekly frequency) and dispersion (95% confidence interval) were then estimated for mark-
ers of healthy and unhealthy diet.

The identification of food consumption patterns was performed through Principal
Component Analysis (PCA), considering the weekly frequency of markers of healthy and
unhealthy eating. The definition of the number of patterns to be extracted was defined
in three steps: Kaiser criterion (eigenvalue > 1.0), scree plot, and the interpretation of

4
REV BRAS EPIDEMIOL 2018; 21(SUPPL 1): E180009.SUPL.1



DIETARY PATTERNS, SOCIODEMOGRAPHIC AND BEHAVIORAL CHARACTERISTICS AMONG BRAZILIAN ADOLESCENTS

the composition of the patterns'. Then, the Varimax orthogonal rotation was applied
in order to achieve a simpler structure and to facilitate the interpretation of the results.
Factors with a load magnitude greater than 0.30 (in modulus) were considered significant
for the pattern, since negative loads indicate that the factor is inversely associated with the
pattern, and positive loads indicate a direct association. Therefore, the greater the magni-
tude of the factor load, the greater its contribution to the pattern'. It is worth mention-
ing that in PCA, the first extracted pattern represents the greater part of the variability
of the set of variables, while the second pattern, independently of the first one, explains
the maximum possible of the remaining variability, and so on, without any correlation
between the components".

Therefore, the contextualization of the first pattern identified was performed using lin-
ear regression models, with the sociodemographic and eating behavior characteristics ana-
lyzed as explanatory variables, and the dietary pattern as outcome variable. In the adjusted
model, sociodemographic characteristics and eating behaviors were inserted in increasing
order of significance (p-value).

Weighting was used in all analyzes, except in the estimation of the simultaneous adher-
ence of the individual to more than one pattern.

Stata statistical software (version 13.1) was used to organize and analyze data, taking
into account the complex design of the PeNSE sample. Significance was determined at
p < 0.05.

PeNSE was approved by the National Commission on Ethics in Research (CONEP) of
the National Health Council (CNS).

RESULTS

The population studied by PeNSE 2015 comprised 10,926 adolescents (aged 13 to 17
years), 50.3% were male, 61.9% were aged between 13 and 15 years old, and almost half
had mothers with no schooling or incomplete elementary school (48.7%). The majority of
the adolescents lived in the Center-South Region of the country (62.2%), in urban areas
(94.5%) and came from public schools (87.1%) (Table 1).

In the totality of the research, the highest weekly frequencies of consumption were
observed for the intake of beans (4.57 days/week) and vegetables (3.43 days/week), among
markers of healthy eating; and for the consumption of treats (3.76 days/week) and ultrap-
rocessed salted foods (3.26 days/week), among markers of unhealthy eating (Table 2).
Regarding eating behaviors, about two-thirds of the adolescents had the habit of eating
breakfast and having meals with parents or guardians for five or more days in the week
(63.5% and 68.5%, respectively); while nearly half of the adolescents had a habit (=5 days/
week) of eating while studying or watching TV (48.8%), and about one in twenty reported
a habit of eating at fast-food restaurants (5.5%) (Table 3).

PCA allowed the identification of two significant dietary patterns, both in the total
analysis (Table 4) and in the analysis stratified by gender (data not shown). After the
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rotation, the two patterns explained 50% of the total variability, and pattern 1 represents
a measure-synthesis of the analysis and is responsible for the largest portion of explana-
tion of the model (28%). Pattern 1 was characterized by the consumption of markers of
an unhealthy diet (soft drinks, treats, deep-fried pastries and ultraprocessed salted foods),
while pattern 2 was marked by the consumption of markers of a healthy diet (beans,
fruits and vegetables) (Table 4).

In the unadjusted (bivariate) analysis, adherence to the unhealthy pattern was positively
associated with females (p < 0.05), whose mothers had at least completed elementary school

Table 1. Distribution of sociodemographic characteristics among Brazilian adolescents (aged 13
to 17 years). PeNSE, 2015.

Sociodemographic characteristics _ 95%Cl

Gender
Male 5,522 50.3 48.6-51.9
Female 5,404 49.7 48.1-51.4
Age (years)
13to 15 7,119 61.9 58.1 - 65.6
16t0 17 3,807 38.1 34.4-41.9

Maternal schooling

Did not study, did not complete ES 4,722 48.7 46.1-51.3
Completed ES, did not complete HS 1,352 13.6 125-14.8
Completed HS, did not complete HE 2,748 24.0 22.4-25.7
Completed HE 2,104 13.7 11.9-15.8

Geographic region

North, Northeast 4,416 37.8 34.9 - 40.7

Southeast, South, Midwest 6,510 62.2 59.3-65.1
Situation

Rural 487 5.5 3.7-8.2

Urban 10,439 94.5 91.8-96.3
School type

Private 2,639 12.9 11.0-15.1

Public 8,287 87.1 84.9-89.0
Total 10,926 100.0

PeNSE: Brazilian National School Health Survey; ES: elementary school; HS: high school; HE: higher education;
Cl: confidence interval; *Weighted value. For more details, please refer to the Methodology section.
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(p < 0.001), residing in more developed regions (p < 0.001), in an urban area (p < 0.001)
and from private schools (p < 0.05). As for eating behaviors, there was a direct association
between the unhealthy dietary pattern and the habits of not having breakfast (< 5 days/
week) (p < 0.001), not having meals with parents or guardians (< 5 days/week) (p < 0.001),
eating while studying or watching TV (= 5 days/week) and eating at fast food restaurants
(2 5 days/week) (p < 0.001) (Table 5). These coefficients of association remained similar
in multivariate regression models. Although, the association coefficients were reduced in
magnitude after adjustment, the meaning and significance of the relationships observed in
the bivariate models remained constant, except for the school type, which became non-sig-
nificant (p = 0.05) (Table 5).

Table 2. Average weekly frequency of markers of healthy and unhealthy eating among Brazilian
adolescents (aged 13 to 17 years). PeNSE, 2015.

MHE (days/week)
Beans 4.57 4.46 - 4.68
Fruit 3.09 3.00-3.17
Vegetables 3.43 3.35-3.52
MUE (days/week)
Soft drinks 2.97 2.87-3.06
Treats 3.76 3.68-3.84
Deep-fried pastries 2.01 1.95-2.07
Ultraprocessed salted foods 3.26 3.16-3.35

PeNSE: Brazilian National School Health Survey; Cl: confidence interval; MHE: markers of healthy eating; MUE: markers
of unhealthy eating; *weekly consumption (days/week).

Table 3. Frequency of eating behaviors among Brazilian adolescents (aged 13 to 17 years).
PeNSE, 2015.

Eating behaviors (> 5 days/week) 95%Cl

Having breakfast 6,856 63.5 61.6-65.3
Having meals with parents/guardians 7,541 68.5 66.6 -70.4
Eating while studying or watching TV 4,933 48.8 47.2-50.4
Eating at fast food restaurants 623 5.5 48-6.3

PeNSE: Brazilian National School Health Survey; Cl: confidence interval; *Weighted value. For more details, please
refer to the Methodology section.
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DISCUSSION

Data on the health status of Brazilian adolescents from public and private schools in the
country collected by PeNSE 2015 allowed the identification, in an unprecedented way, of
the association between sociodemographic characteristics and eating behaviors of about
11,000 adolescents and the dietary patterns of this population. Based on the record of mark-
ers of healthy and unhealthy food consumption, two significant patterns were identified.
Pattern 1, characterized by the consumption of markers of unhealthy eating, and pattern
2, by the consumption of markers of healthy eating. Female adolescents, whose mothers
had atleast completed elementary school, who lived in more developed regions (Southeast,
South, Midwest) and in urban areas, had a positive association with the non-healthy pat-
tern. This same association was observed among those adolescents who had a habit of not
eating breakfast, not having meals with their parents or guardians, eating while studying or
watching T'V and eating at fast food restaurants.

The demand for studies that consider the complexity of food consumption in data anal-
ysis has increased in recent years'"'*. Analysis of the consumption of isolated food groups
(or foods), which do not consider the diet in all its complexity, have been insufficient in
explaining the main outcomes of interest in the area of nutrition in public health. However,
comparing the results of the present study with the literature using a similar (comparable)
methodological approach requires caution, especially because of the variety of instruments
available for recording food consumption and the statistical procedures applied in the iden-
tification of patterns, both capable of directly influencing the results.

Table 4. Factorial loads (rotated) for the first two patterns obtained in the principal component
analysis with Brazilian adolescents (aged 13 to 17 years). PeNSE, 2015.

_ Unhealthy EEY
(E* - 028) (E* _ 022)

MHE (days/week)
Beans -0.0056 0.4282¢
Fruit 0.0498 0.6245*
Vegetables -0.0424 0.6491¥
MUE (days/week)
Soft drinks 0.4888* -0.0619
Treats 0.4943* 0.0368
Deep-fried pastries 0.5049¢ 0.0082
Ultraprocessed salted foods 0.5075* 0.0131

PeNSE: Brazilian National School Health Survey; Cl: confidence interval; MHE: markers of healthy eating; MUE:
markers of unhealthy eating; *proportion of the variance explained by each factor after orthogonal Varimax rotation
(Kaiser criterion); ¥factors with a load magnitude greater than 0.30 (in modulus) were indicated in bold for being
admitted as significant (please refer to the Methodology section).
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Table 5. Coefficients of association of unhealthy dietary patterns with sociodemographic
characteristics and eating behaviors among Brazilian adolescents (aged 13 to 17 years old).
PeNSE, 2015.

Indicators Crude Coefficient* Adjusted Coefficient™
(95%Cl) (95%Cl)

Sociodemographic characteristics

Gender
Male
Female
Age (years)
13to 15
16t0 17
Maternal schooling
Did not study, did not complete ES
Completed ES, did not complete HS
Completed HS, did not complete HE
Completed HE
Geographic region
North, Northeast
Southeast, South, Midwest
Situation
Rural
Urban
School type
Private
Public
Eating behaviors*
Having breakfast in the morning
Having meals with parents/guardians
Eating while studying or watching TV

Eating at fast food restaurants

Reference

0.10(0.01 -0.18)*

Reference

0.08 (-0.03-0.18)

Reference
0.21(0.11-0.31)**
0.21(0.12-0.30)**
0.22 (0.11 - 0.34)**

Reference

0.23(0.12 - 0.34)**

Reference

0.60 (0.38 - 0.82)**

Reference

-0.13(-0.25 - -0.02)*

-0.22 (-0.30 - -0.14)**
-0.16 (-0.24 - -0.07)**
0.48 (0.42 - 0.55)**
1.54 (1.37 - 1.71)**

Reference

0.10(0.02 - 0.19)*

Reference

0.02 (-0.07 -0.11)

Reference
0.19 (0.09 - 0.29)**
0.15(0.07 - 0.23)**
0.17 (0.07 - 0.28)*

Reference

0.16 (0.07 - 0.26)*

Reference

0.39 (0.18 - 0.60)**

Reference

-0.07 (-0.17 - 0.04)

-0.13(-0.21 - -0.06)*
-0.07 (-0.14 - 0.00°)*
0.45 (0.39 - 0.52)**
1.50 (1.34 - 1.67)**

PeNSE: Brazilian National School Health Survey; ES: elementary school; HS: high school; HE: higher education; Cl:
confidence interval; ¥ the reference category is non-regular eating behavior (< 5 days/week); *coefficient obtained by
bivariate linear regression; ~*coefficient obtained by multivariate linear regression, adjusted for sociodemographic
characteristics and eating behaviors; °equivalent to the number -0.003; *p < 0.05, **p < 0.001.
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Asin the present study, it is common to identify two to three dietary patterns composed
exclusively of healthy or unhealthy foods'"***. The pattern characterized by markers of an
unhealthy diet, in turn, has stood out for presenting greater explanation of the total variance
of the model, be it in studies developed in Brazil” or elsewhere®. A cross-sectional study
carried out in the city of Salvador, Bahia, with adolescents from public schools, identified
three food patterns (according to 19 food items or food groups), and the one considered to
be a non-healthy, the western pattern, accounted for almost half of the model’s total vari-
ance (42.48%)". A similar scenario was observed in a longitudinal study developed in Spain,
in which, according to 17 food items or food groups, three patterns were identified with a
total of 37.89% of the variance answered. Of these, the first two significant patterns, both
characterized by unhealthy food markers, accounted for 29.26%, being: “sweet and fatty
food pattern” (18.03%) and “western pattern” (11.23%)*. Adherence to these patterns may
reflect changes in the population’s lifestyle, including not only a higher frequency of the
habit of eating out, but also increased consumption of ultraprocessed foods>*'.

It is known that many factors are capable of influencing food consumption, from the
biological ones, pertinent to the individual, to aspects of the family environment and of
the built environment***. Especially with regard to the food consumption of children and
adolescents, it is known that the family environment plays a decisive role in the adoption
of healthy eating habits®. The findings of this research corroborate those of studies from

other countries®®

, since behaviors such as the habit of eating breakfast and having a meal
with the parents/guardians showed an inverse association with the unhealthy dietary pat-
tern, and behaviors such as eating while studying or watching TV and eating at fast food
restaurants regularly presented a direct association with this standard. It is worth mention-
ing that adolescent adherence to the unhealthy dietary pattern had a greater magnitude
in the habitual presence (= 5 days/week) of risk behaviors than in the absence (< 5 days/
week) of protective behaviors.

The association between the composition of dietary patterns and the sociodemographic
characteristics of adolescents was also identified in the present study. Consistent with data
from PeNSE 2009 on consumption and eating behaviors among Brazilian adolescents®, female
adolescents were positively associated with the pattern characterized by markers of unhealthy
eating (soft drinks, sweets, deep-fried pastries and ultraprocessed salted foods) in comparison
to male adolescents. However, no significant association between age and dietary patterns
was identified, possibly because the sample was made up only of adolescents, and with a low
amplitude of age range (13 to 17 years). Although the economic conditions of the adolescent
or their family were not directly verified, more adherence to the unhealthy dietary pattern was
observed among adolescents whose mothers had at least completed elementary school, resid-
ing in more developed regions of the country (Southeast, South, Midwest), and in urban areas.

The association between dietary patterns and the health condition of adolescents has
been strongly highlighted in recent decades'*. However, a scenario of inadequate food
consumption, the high prevalence of overweight and associated diseases still persist in this
population™. In 2015, one in four Brazilian adolescents was overweight (23.7%), which is
equivalent to about 3 million adolescent students in this condition™.
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Some limitations should be noted. The use of a simplified and self-administered food
consumption frequency questionnaire, as well as self-reported information for eating behav-
iors, does not allow a detailed analysis of the adolescents’ eating habits. However, such an
approach is considered valid and widely used in large surveys on health and lifestyle con-
ditions'*** because of its simplicity and of the low cost of obtaining it in large population
samples. In addition, the ethical implications of conducting the survey are minimized, as
the adolescents participate in the survey without identifying themselves.

These results point to the need to expand and intensify actions to promote, protect and
support healthy diets for young people. The expansion of the actions of the School Health
Program (PSE)”, both with adolescents and with their parents or guardians, could benefit
the adherence of adolescents to the pattern characterized by markers of healthy eating,
since behaviors such as having breakfast or having meals in company could be stimulated.
On the other hand, regulation of the presence of canteens or alternative points of sale of
food, as well as control of the products marketed in these establishments in schools, also
need to be strengthened®.

CONCLUSION

The use of data representative of the universe of Brazilian adolescents, together with
the use of a multivariate analytical approach, allowed the identification of the main dietary
patterns of this population group, as well as the dietary behaviors and sociodemographic
characteristics associated with the unhealthy dietary pattern. Such results benefit the mon-
itoring, evaluation and strengthening of actions directed to the promotion of healthy eat-
ing in the country.
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