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Abstract This study aims to evaluate the con-
sumption of ultraprocessed foods and its asso-
ciation with sociodemographic, behavioral and
nutritional factors in schoolchildren from public
schools in Caxias do Sul-RS. A cross-sectional stu-
dy was conducted with 1,309 students aged 6-16
years. The consumption of ultraprocessed foods
was obtained by means of a questionnaire accor-
ding to the self-report of the student. A pre-tested
questionnaire was used to evaluate the characte-
ristics of the students. A Poisson regression analy-
sis was performed following a statistical hierarchi-
cal modeling to determine factors associated with
outcome. Results with p value < 0.05 were con-
sidered statistically significant. A high prevalence
of ultraprocessed food consumption was identified
(69.7%) among schoolchildren. After adjusted
analysis, higher prevalence of ultraprocessed food
consumption was associated with buying/taking
snacks to school and snacking. Nutritional coun-
seling was also associated with protection against
the consumption of these foods. Nutrition educa-
tion actions are necessary for schoolchildren and
caregivers in order to reduce the consumption of
ultraprocessed foods by schoolchildren, especially
in snacks.
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Introduction

It is estimated that around 40 million children
and adolescents worldwide are overweight or
obese. In Brazil, studies have shown a significant
increase in the number of overweight children
and adolescents in the past few years. Data from
Family Budget Survey (Pesquisa de Orgamentos
Familiares) (2008-2009) have revealed that 47.8%
of children with ages between 5 and 9 and 25.4%
of adolescents with ages from 10 to 19 are either
overweight or obese!. Recently, national results
of Scholar Health National Survey (PeNSE 2015)
have shown that 23.7% of Brazilian students with
ages between 13 and 17 were overweight?.

Excess weight in children and adolescents is a
great public health challenge, because it is a sig-
nificant risk factor for the early onset of cardiac
diseases’. Obesity and excess weight are multi-fac-
tored conditions which have among their main
causes some modifiable environmental factors
such as being sedentary, a diet rich in saturated
fats and sugar and low consumption of fruit and
vegetables, as well as genetic factors*”.

The Food Guide for the Brazilian Population®
classifies foods by their degree of processing: in
natura, obtained directly from plants or animals
without any alteration; minimally processed
foods, which are foods in natura that have been
washed or trimmed, or submitted to other pro-
cessing that does not involve adding salt, sugar,
fats, oils or other substances; processed foods,
that are manufactured in factories with the add-
ing of salt, sugar, or other culinary use substances
to make them more durable and palatable; and ul-
traprocessed foods, which are industrial formulas
entirely or mostly made with substances extracted
from foods (oils, fats, sugar, starch, protein) de-
rived from parts of foods and that have more than
five ingredients. Ultraprocessed foods should be
avoided because of their high level of artificial in-
gredients” and usually are high in calories, sugar,
sodium, and saturated fats, as well as a low level of
fibers and other essential micronutrients”®.

The consumption of ultraprocessed foods as-
sociated with genetic and environmental risk fac-
tors have an unfavorable effect on health, because
it favors the development of non-communicable
chronic diseases such as obesity, high cholesterol,
and metabolic syndrome*'® and may contribute
to an inadequate consumption of micronutrients
among children and adolescents, which may hin-
der their growth and their development®.

In spite of it, national and international stud-
ies have shown that the consumption of ultrap-

rocessed foods is on the rise in this population'!,
because they are easily accessible and convenient,
because they are either ready to eat or ready to
heat and demand low or no preparation at all. In
Brazil, a transversal study done with data from
PeNSE (2015) has found that around 40% of 9th
grade students have reported daily consumption
of at least one ultraprocessed food®. In a study
done in Northeast Rio Grande Do Sul, 45.84%
of daily food intake by adolescents aged 11 to 18
come from ultraprocessed foods”'.

The term “ultraprocessed foods” is still new
in Brazil, so there is not much research done
on the association of the consumption of those
foods and their determinants. The present study
have focused on social, economic, behavioral, and
nutritional determinants in children and adoles-
cents with the main goal of advancing the knowl-
edge on associated factors and of contributing to
the promotion of healthy nutritional habits in
this population. This study has analyzed the con-
sumption of ultraprocessed foods in relation to
sociodemographic, behavioral, and nutritional
factors in students from municipal schools in the
city of Caxias do Sul-RS.

Method

This was a cross-sectional observational study
with school children aged 6 to 16, enrolled in mu-
nicipal public schools in Caxias do Sul-RS, Brazil.
Research Project was submitted to and approved
by the Committee of Ethics in Research at the
University of Caxias do Sul.

Sample selection was semi probabilistic by
clusters. Initially the neighborhoods that had
public schools were randomly selected according
to monthly nominal household income per cap-
ita. In case a neighborhood had more than one
school, a second draw was done until there was
only one left. Ten schools were selected in total,
and schools located in rural areas or with less
than 200 students were left out.

Size sample calculation considered an esti-
mated number of 35,302 students enrolled in Pri-
mary School in municipal schools from Caxias do
Sul; confidence interval (CI) of 95%; an estimated
prevalence of excess weight in students of 30%;
and an acceptable margin of error of 2.5%, which
resulted in an estimated sample size of 1,282 stu-
dents. Adding 10% for losses and refusals, the
result was 1,418 students selected for the sample.

Data collection was done from May 2015 to
December 2016. With the consent from the Mu-



nicipal Secretary of Education, school principals
were contacted, and all of them accepted to par-
ticipate in the study. Students with ages from 6
to 16 were included in the sample. Students with
the following conditions were excluded: physical
handicap which made impossible to take anthro-
pometric measurements; special restrictive diets;
mental disorder of illness that made impossible
for the children to answer the questionnaire.

Parents or legal guardians of the selected
children were previously informed about the re-
search by a Free Consent Form. After the form
was signed by the responsible adult, a standard
questionnaire was given to the children, and their
anthropometric measurements were taken. All
of the participants were assured of the complete
confidentiality of their information. Students re-
ceived an explanation about the goals and the im-
portance of the project and later they were invited
to participate in the study by signing a Term of
Voluntary Consent and they returned the ques-
tionnaire which their parents answered about
eating habits and anthropometric measurements.

Data collection was taken by undergraduate
students of Nutrition, previously trained for that,
and by the authors of the study. In each class, in-
terviewers explained how to fill in the question-
naires and answered questions about the proce-
dures. In classes from 1* to 3™ grade, interviewers
asked the children individually all the questions
from the questionnaire and then took their an-
thropometric measurements. Groups of five chil-
dren of the same gender were instructed to enter
a reserved room, where they were invited to take
off their shoes, coats and heavier clothing, re-
maining only with the pants and t-shirt of their
school uniform. Then the students were taken in
duos to the room of nutritional evaluation. An-
thropometric measurements were taken by the
nutritionists and by the undergraduate students
who were trained for data collection.

After the complete filling of the question-
naires, the reviewing and codification of the re-
sults took place. In the case of any discrepancies,
the student was identified and then asked to clar-
ify their answers.

The classification of foods according to the
degree of processing was based on the validated
questionnaire by Assis et. al."’, which divides the
distribution of foods according to meals (break-
fast, morning snack, lunch, afternoon snack, din-
ner and evening snack or supper). The degree of
processing was classified according to the Food
Guide (2014)°. Ultraprocessed foods were: chips,
salty snacks, French-fries, pizza, hamburger, can-

dy, cookies, ice-cream, lollypops, pies, cakes with
filing and frosting, chocolate, soda, and chocolate
milk. For the analysis of consumption of ultrap-
rocessed foods we considered the consumption of
at least one of these foods in one meal of the day.

Anthropometric analysis were done using
AnthroPlus®* software. For the analysis of excess
weight, we used BMI (Body Mass Index) for each
age. Classification was done acording to z score,
with a value of over one being considered as ex-
cess weight'. The value of body mass was tak-
en with a portable scale; brand Cauduro®, with
maximum capacity of 150kg and precision of
100g'. Height was measured using a stadiome-
ter, brand Sanny®, with maximum height of 200
cm and precision of 0.1 cm, fixed with adhesive
tape on a smooth wall with no skirting, using
standard procedure’®. All the measurements were
taken twice and the final result was the mean of
these measurements.

Demographic variables considered in the
study were: gender (male/female) and skin color
(white, brown, black and other). Socioeconom-
ic variables included: family income (family in-
come quartile) and parents’ level of education.
Behavioral variables were number of meals (<3
meals per day or >3 meals per day), as well as
each one of them separately: breakfast, morning
snack, lunch, afternoon snack, dinner and sup-
per. Consumption of school meals was marked
as “yes” when food provided by the school was
eaten at least twice per week. For the variable
buys/takes lunch to school (yes/no), the student
was asked whether they usually bring their lunch
from home or they buy it at school or on their
way to school. For the variable nutritional coun-
seling (yes/no), we asked the students whether
they had already received any prescribed diet or
had any nutritional counseling.

For the statistical analysis of the data we did
a double entry on EPI-DATA (Epidata Associa-
tion, Odense, Denmark) version 3.1. There were
also comparisons done on the typing and their
consistency. After typing, data were analyzed on
Stata version 14 (StataCorp, CollegeStation, Tex-
as, USA). Results were presented in a descriptive
manner with absolute and relative frequency.
Pearson’s Chi-square test and Linear Association
were done. Associations between the indepen-
dent variables and ultraprocessed food consump-
tion were analyzed by Poisson regression with ro-
bust variation. Variables with p value<0.20 on the
gross analysis were taken to an adjusted analysis,
based on a conceptual model of determination
with three levels. First level included sociodemo-
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graphic variables: gender, age, skin color, grade/
class, time of classes, parents’ level of education
and family income; second level included vari-
ables of eating habits: school meals consumption,
buys/takes lunch to school, nutritional counsel-
ing, breakfast, morning snack, lunch, afternoon
snack, dinner and supper. On the last level there
was excess weight. The variables buys/takes lunch
to school, prescribed diet, breakfast, morning
snack, lunch, afternoon snack, supper were ad-
justed because the variables on the first level and
excess weight did not present a value p<0.20. Af-
ter adjustments, variables with p value<0.05 were
considered to be associated with the ending.

Results

There were 1,309 participants in the largest study
with ages 6 to 16, all enrolled in elementary and
middle school. However, only 1,128 students pre-
sented complete answers to all questions in refer-
ence to the variables analyzed in this study.

According to Table 1, the majority of the par-
ticipants was female (54.5%), with ages from 6
to 11 (70.5%), white/Caucasian (56.8%) and en-
rolled in grades 1 to 4 (59%). About half of their
parents had a High School diploma and 33.5%
had a monthly family income of over R$ 1,600.00.
In relation to the children’s eating habits, most of
them consumed school meals (91.2%) and had
more than three meals a day (89.9%).

There was a high prevalence of ultrapro-
cessed food consumption. According to our anal-
ysis, 69.7% (CI95% 67.0 to 72.3%) of students
had at least one ultraprocessed food per day. The
medium ultraprocessed food consumption was
1.5 (£1.6) and the maximum quantity ingested
was of 12 ultraprocessed foods per day.

About the number of meals per day, the study
found that students who had more than three
meals a day consumed more ultraprocessed foods
than the students who said they had less than
three meals a day (74.5% vs. 47.6%; p<0.001).
About the kind of meal they had, there was a
higher prevalence of ultraprocessed foods con-
sumption in the students who said they had the
following meals: evening snack (80.1% vs. 63.9%;
p<0.001), breakfast (77.6% vs. 22.4%; p=0.008),
afternoon snack (90.7% vs. 9.3%; p=0.008),
morning snack (57.8% vs. 42.2%; p<0.001) and
lunch (99.1% vs. 0.9%; p<0.001) (Table 1).

Higher prevalence of ultraprocessed foods
consumption was also related to buys/takes lunch
to school (55.5% vs. 44.5%; p=0.007). On the
other hand, students who had already had nutri-

tional counseling presented a lower prevalence of
ultraprocessed foods consumption when com-
pared to those who never had any kind of nu-
tritional counseling (21.3% vs. 78.7%; p<0.001)
(Table 1).

On Table 2 there are the results from the gross
and adjusted analysis. Only the variables classi-
fied on Level 2 remained in the multivaried mod-
el because they had a value p<0.20. After adjust-
ing for confusion factors, the variables buys/takes
lunch to school (p=0.02) and nutritional coun-
seling (p=0.002) remained associated to the end-
ing as well as the meals morning snack (p=0.006)
and evening snack (p<0.001). We observed that
the fact that the student buys or takes his lunch/
snacks to school increased the prevalence of ul-
traprocessed foods consumption by 9.0%, while
having had any nutritional counseling decreased
it by 15.0%. In relation to the meals, having
morning and evening snacks was associated to an
increase of ultraprocessed foods consumption by
12% and 19%, respectively.

Discussion

This study has found that students who bought
or took their lunch to school had a higher prev-
alence of ultraprocessed foods consumption, as
well as those who usually had morning and eve-
ning snacks. On the other hand, students who
had some king of nutritional counseling during
their lives had a lower prevalence of ultrapro-
cessed foods consumption. This study serves as
an alert on the degree of processing of foods usu-
ally consumed as snacks and suggests actions of
education on nutrition focused on the substitu-
tion of manufactured snacks for minimally pro-
cessed or processed foods.

There was a high prevalence of ultrapro-
cessed food consumption in students from the
municipal schools in Caxias do Sul (69.7%) and
the mean was of 1.5 per day (£1.6). Other Bra-
zilian studies had also shown this high preva-
lence>'”%. According to PeNSE (2015), the daily
consumption of at least one ultraprocessed food
was reported by 39.7% of the students, that is the
same as saying that seven out of ten Brazilian stu-
dents said they eat one portion of ultraprocessed
foods every day’. Data from the second edition
of PeNSE (2012) had shown a prevalence of reg-
ular consumption (=5 days per week) of candy,
soda, cookies, fried snacks and chips respectively
in 41.3%, 33.3%, 32.5%, 15.8% and 13% of teen-
agers'. According to another study at the center



Table 1. Prevalence of ultraprocessed foods consumption according to sociodemographic. behavioral and
nutritional variables in students from municipal schools in Caxias do Sul-RS (N=1.128).

Ultraprocessed foods

Characteristics N (%) consumption
% Value p
Gender 0.27*
Male 513 (45.5) 72.4
Female 615 (54.5) 69.4
Age 0.71*
6to11 796 (70.5) 70.1
12to 16 332(29.4) 69.0
Skin Color 0.26*
White 641 (56.8) 71.1
Mixed/Black/Other 487 (43.2) 68.0
Grade/Year 0.95*
1st to 4th 665 (59.0) 69.6
5th to 9th 463 (41.0) 69.8
School attendance 0.25%
Morning 496 (44.0) 71.5
Afternoon 630 (56.0) 68.9
Parents’ Level of Education (n=849) 0.46*%
Primary, incomplete 249 (25.3) 69.1
Primary, complete 228 (23.2) 71.5
High School, complete 405 (41.2) 70.9
College, complete 102 (10.4) 63.5
Family income (R$ - Reais) 0.32%*
<1600 307 (33.5) 67.4
1600 to 2600 304 (33.1) 72.8
>2600 306 (33.4) 70.7
Consumes School Meals 0.22%
Yes 938 (91.2) 71.9
No 90 (8.8) 66.0
Buys/takes lunch to school 0.007*
No 571 (55.5) 68.1
Yes 457 (44.5) 75.3

of reference for children’s obesity at University
Hospital Bettina Ferro de Souza (Belém-PA, Bra-
zil) 71.4% of school students consume sweets
(ultraprocessed foods)'. Another study in the
State of Santa Catarina had also identified a high
consumption of ultraprocessed foods by school
students: 67.6% had them twice or more a day"’.
In northwest Rio Grande do Sul, there was an es-
timated 87.86% prevalence in students®.

In this study, we have found a high prevalence
of ultraprocessed food consumption in students,
especially on snacks. According to their reports,
the most consumed ultraprocessed foods in
breakfast and snacks were: cookies, sweets, choc-
olate milk, yogurt, chips, juices, soda, among

it continues

others. Consistently with this study, a popula-
tion-based cross-sectional study has found that
the most frequently consumed cookie or biscuit
in breakfast was the kind with sweet filling, inde-
pendently from gender and socioeconomic level,
ranging from 15.18% to 20.59%?'. We suggest
more practical approaches, such as workshops
for students and parents, might contribute to the
change in consumption of ultraprocessed foods
in favor of the less processed ones.
Ultraprocessed foods habitually consumed
by school students, according to the Food Guide
for the Brazilian Population, are industrial for-
mulations mostly or completely made out of
substances extracted from oils, fats, sugar, starch,
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Table 1. Prevalence of ultraprocessed foods consumption according to sociodemographic. behavioral and
nutritional variables in students from municipal schools in Caxias do Sul-RS (N=1.128).

Ultraprocessed foods
Characteristics N (%) consumption

% Value p

Nutritional Counseling <0.001*
No 809 (78.7) 73.4
Yes 219 (21.3) 61.6

Breakfast 0.008*
No 252 (22.4) 64.8
Yes 874 (77.6) 73.3

Morning Snack <0.001*
No 475 (42.2) 65.7
Yes 650 (57.8) 75.7

Lunch <0.001*
No 10 (0.9) 40.0
Yes 1116 (99.1) 71.7

Afternoon snack 0.008*
No 105 (9.3) 60.4
Yes 1021 (90.7) 72.6

Dinner 0.25*
No 38(3.4) 63.2
Yes 1088 (96.6) 71.7

Supper/Evening snack <0.001*
No 603 (53.5) 63.9
Yes 523 (46.5) 80.1

Number of Meals <0.001*
<3 126 (11.1) 47.6
>3 1007 (88.9) 74.5

Excess weight 0.20*
No 733 (65.0) 72.4
Yes 395 (35.0) 62.9

*Value p for Chi-square test to compare proportions; ** Value p for Chi-square test for linear tendency.

proteins, derived from food substances and that
contain more than five ingredients®. Ultrapro-
cessed foods should be avoided for their high
content of artificial ingredients. Excessive con-
sumption of these foods is linked to the increase
in chronic diseases such as obesity, heart diseases
and metabolic diseases?.

Another result worthy of note in this study
was the associations of a higher prevalence of
ultraprocessed food consumption and buying or
taking lunch to school. Many times parents send
their children an industrialized food for lunch
because it is more convenient, or faster, or even
because they are not aware of the health impli-
cations on the consumption of these foods*?*.

Consistently with these findings, another study
done in the city of Florianépolis with school stu-
dents ages 11 to 14 has found an association of
the frequency of consumption of ultraprocessed
foods with buying foods at fast-food type restau-
rants®. In 2017, another study that evaluated
1,081 students also observe that 12.2% of them
snacked on sweets such as ice-cream, candy,
sweet biscuits with filling, and soda, while 22.2%
of them snacked on savory treats such as chips,
fries and similar foods*. Another study done in
the metropolitan area of Sdo Paulo with school
children aged 2 to 7 also found an elevated rate of
consumption of: processed meats (51%); instant
ramen or noodles (51%); chips and crackers



Table 2. Gross and Adjusted analysis for the reason of prevalence of daily ultraprocessed food consumption
according to sociodemographic, behavioral, and nutritional variables in students from municipal schools in

Caxias do Sul-RS (N=1,128).

. Gross Analysis Adjusted Analysis
Variable
RP (CI95%) Value p* RP (CI95%) Value p*
1st Level - Sociodemographic

Gender 0.26
Male 1.00
Female 0.95 (0.88-1.03)

Age
6to11 1.00 0.71
12to 16 0.98 (0.90-1.07)

Skin Color 0.26
White 1.00
Mixed/Black/Other 0.96 (0.89-1.03)

Grade/Year 0.95
1st to 4th 1.00
5th to 9th 1.01 (0.93-1.08)

School attendance 0.25
Morning 1.00
Afternoon 0.95 (0.89-1.03)

Parents’ Level of Education (n=849) 0.52
Primary, incomplete 1.00
Primary, complete 1.03 (0.92-1.16)

High School, complete 1.02 (0.93-1.16)
College, complete 0.92 (0.78-1.09)

Family income (R$ - Reais) 0.33
<1600 1.00
1600 to 2600 1.08 (0.98-1.20)
>2600 1.05 (0.95-1.16)

(51%). Also, sweetened drinks (81%) and sweet
biscuits, cookies, candy and jelly (77%) had the
highest rate of consumption in this population?.

The investment in food ads is evidence of the
power of this industry. In 2001, the advertise-
ment budget for the food industry worldwide
was estimated around 40 billion dollars. In Bra-
zil, in 2005, this amount reached 1 billion reais.
For each dollar spent by the OMS in the attempt
to promote healthy eating, 500 dollars are spent
by the food industry promoting ultraprocessed
foods?.

The present study has also found that, for
lunch and dinner, there were the lowest rates
of ultraprocessed food consumption. We may
highlight the typical composition of these meals
in Brazil, mostly rice and beans, pasta, a pro-
tein and salads. However, we have obtained data

it continues

showing that 70.0% of students also consume
ultraprocessed foods in these meals, mainly juic-
es and soda. According to a study in schools in
the southern part of the city of Sdo Paulo, boys
usually prefer rice and beans and girls usually
consume meat based dishes. And in relation to
juices and sweet beverages, there was a higher
proportion of girls (91.4%) consuming them
than the boys (82.4%), but nevertheless the con-
sumption is exceedingly high for both genders®.
PeNSE (2009) has also found that there is a reg-
ular consumption of beans (62.6%) among ad-
olescents of both genders and among children.
In this sense, a study done in the city of Palmas
with children aged 5 to 10 has found a high rate
(84.0%) of frequent consumption of beans in
their meals®. Based on these findings, we should
strengthen the consumption of foods in natura
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Table 2. Gross and Adjusted analysis for the reason of prevalence of daily ultraprocessed food consumption
according to sociodemographic, behavioral, and nutritional variables in students from municipal schools in

Caxias do Sul-RS (N=1,128).

. Gross Analysis Adjusted Analysis
Variable
RP (CI95%) Value p* RP (CI95%) Value p*
2nd Level - Eating
Consumes School Meals 0.25
Yes 1.00
No 1.09 (0.94-1.26)
Buys/takes lunch to school 0.007 0.02
No 1.00 1.00
Yes 1.10 (1.03-1.19) 1.09 (1.02-1.17)
Nutritional Counseling 0.002 0.002
No 1.00 1.00
Yes 0.84 (0.75-0.94) 0.85 (0.76-0.94)
Breakfast 0.01 0.55
No 1.00 1.00
Yes 1.13 (1.02-1.25) 1.03 (0.94-1.14)
Morning Snack 0.0004 0.006
No 1.00 1.00
Yes 1.15 (1.07-1.25) 1.12 (1.03-1.21)
Lunch 0.13 0.17
No 1.00 1.00
Yes 1.79 (0.83-3.83) 1.66 (0.80-3.46)
Afternoon snack 0.02 0.06
No 1.00 1.00
Yes 1.20 (1.03-1.41) 1.19 (0.99-1.36)
Dinner 0.31
No 1.00
Yes 1.14 (0.88-1.45)
Supper/Evening snack <0.001 <0.001
No 1.00 1.00
Yes 1.25 (1.16-1.35) 1.22 (1.13-1.32)
Number of Meals <0.001
<3 1.00
>3 1.56 (1.30-1.59)
3rd Level
Excess Weight 0.21
No 1.00
Yes 0.95 (0.88-1.03)

*Poisson Regression.

or minimally processed in these two mail meals
(lunch and dinner), and also giving incentive for
the consumption of regional foods.

Worthy of notice is the fact that children who
had some form of nutritional counseling during
their lives had a lower prevalence of ultrapro-
cessed food consumption. In this context, in
Brazil we have the National Program for School
Meals (PNAE), whose goal is to complement the

nutrition of children and adolescents enrolled in
public schools. As well as offering nutritionally
balanced and adequate meals, PNAE also en-
courages the formation of healthy eating habits.
In spite of that, the number of nutritionists in
the program is insufficient for the development
of activities of nutritional education that might
contribute to the decrease of ultraprocessed food
consumption®.



Recently, Law 13,666/2108* established that
the curriculum in primary and high school
should include nutritional and food education in
science and biology classes. This law represents
an important progress in children nutrition, be-
cause nutritional education’s main goal is to pro-
mote and consolidate healthy eating habits since
childhood, and this would contribute in turn for
the decrease in ultraprocessed food consumption
and for the prevention of non-communicable
chronic diseases in every stage of life.

The results found in this study should be in-
terpreted taking into consideration some limita-
tions. Food consumption was related by the stu-
dent, so there might have been some variations.
Another factor worth noticing is that we only
classified as ultraprocessed the foods expressly
categorized so by the Food Guide for the Brazil-
ian Population®, which might mean an underes-
timation of the real consumption of ultrapro-
cessed foods. For example, bread was classified as
processed, however there was not a question of
the origin of the bread, which when coming from

a factory that uses food additives should be clas-
sified as ultraprocessed. In this sense we suggest
that more research should be done with detail-
ing the composition of foods. Also, this research
used a sample of students from municipal public
schools in Caxias do Sul-RS and private schools
were not a part of this study, so the results may
be inferred and compared to populations from
public schools.

Among the students in this research we found
a high rate of ultraprocessed food consump-
tion, so we emphasize the need for developing
of health programs focused on prevention and
awareness about food consumption patterns di-
rected to students and parents. Empahsis should
be given to changes in lifestyle and promoting
health, thus avoinding the premature onset of
several non-communicable. The role of school as
well as the parent’s role is fundamental in form-
ing eating habits in children and adolescents. We
also emphasize the importance of strict applica-
tion of the current laws about school menu and
also the kinds of foods sold in school cafeterias.

—
'S
<3
[

(¥)9T ‘©ADd[0D) SpNES X BIDUIID

120C ‘88¥1-LLV1:



,_.
~
©
=N

Andretta V et al.

Collaborations

H Theodoro, FR Motter, ] Siviero and KG Mendes
participated in the design of the project and the
data collection instrument and supervised the
fieldwork. H Theodoro and FR Motter performed
the data analysis. H Theodoro and V Andreatta
were responsible for reviewing the literature and
writing the final article. All authors critically re-
viewed and approved the final version.



References

10.

11.

12.

13.

14.

Instituto Brasileiro de Geografia e Estatistica (IBGE).
Pesquisa de Or¢amentos Familiares 2008-2009 — Antro-
pometria e sobrepeso e obesidade de criangas, adolescen-
tes e adultos no Brasil. Rio de Janeiro: IBGE; 2010.
Costa CDS, Flores TR, Bchm AW, Neves RG, Assun-
¢ao MCE, Santos IS. Comportamento sedentério e
consumo de alimentos ultraprocessados entre ado-
lescentes brasileiros: Pesquisa Nacional de Satide
do Escolar (PeNSE), 2015. Cad. Saude Publica 2018;
34(3):00021017.

Reilly JJ, Kelly J. Long-term impact of overweight and
obesity in childhood and adolescence on morbidity
and premature mortality in adulthood: systematic re-
view. Int ] Obes 2011; 35:891-898.

Guedes DP, Rocha DG, Silva AJRM, Carvalhal IM,
Coelho EM. Effects of social and environmental de-
terminants on overweight and obesity among Bra-
zilian schoolchildren from a developing region. Rev
Panam Salud Publica 2011; 30(4):295-302.
Associagdo Brasileira para o Estudo da Obesidade e da
Sindrome Metabolica (ABESO). Diretrizes brasileiras
de obesidade. Sao Paulo: ABESO; 2016.

Brasil. Ministério da Satide (MS). Guia alimentar para
a populagdo brasileira. Brasilia: MS; 2014.

Martins AP, Levy RB, Claro RM, Moubarac JC, Mon-
teiro CA. Participagdo crescente de produtos ultrapro-
cessados na dieta brasileira (1987-2009). Rev Saude
Publica. 2013; 47:656-665.

Moubarac JC, Martins AP, Claro RM, Levy RB, Can-
non G, Monteiro CA. Consumption of ultra-pro-
cessed foods and likely impact on human health.
Evidence from Canada. Public Health Nutr 2013;
16:2240-2248.

Inocéncio MM. Priticas alimentares e marcadores de
consumo alimentar em estudantes de Educagdo Bdsica
[monografia]. Jjui: Universidade Regional do Noroes-
te do Estado do Rio Grande do Sul; 2017.

Rauber F, Campagnolo PD, Hoffman DJ, Vitolo MR.
Consumption of ultra-processed food products and
its effects on children’s lipid profiles: a longitudinal
study. Nutr Metab Cardiovasc Dis 2015; 25(1):116-
122.

Monteiro CA, Moubarac JC, Cannon G, Ng SW,
Popkin B. Ultra-processed products are becoming
dominant in the global food system. Obes Rev 2013;
14(Supl. 2):21-28.

Louzada MLC, Martins APB, Canella DS, Baraldi
LG, Levy RB, Claro RM, Moubarac JC, Cannon G,
Monteiro CA. Alimentos ultraprocessados e perfil nu-
tricional da dieta no Brasil. Rev Saude Publica 2015;
49:1-11.

Assis AMA, Benedet ], Kerpel R, Vasconcelos FAG, Di
Pietro PF, Kupek E. Valida¢do da terceira versdo do
Questionario Alimentar do Dia Anterior (QUADA-3)
para escolares de 6 a 11 anos. Cad Saude Publica 2009;
25(8):1816-1826.

World Health Organization (WHO). AnthroPlus for
Personal Computers. Software for assessing growth of
the world’s children and adolescents. Geneva: WHO,
2009.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

World Health Organization (WHO). Fight childhood
obesity to help prevent diabetes, say WHO & IDF [In-
ternet]. 2004 [acessado 2014 Set 04]. Disponivel
em: http://www.who.int/mediacentre/news/releases/
2004/pr81/en/index.html

World Health Organization (WHO). Expert Com-
mittee. Physical status: the use and interpretation of
anthropometry. Geneva: WHO;1995.

Instituto Brasileiro de Geografia e Estatistica (IBGE).
Pesquisa Nacional de Saiide do Escolar (PeNSE), 2012.
Rio de Janeiro: IBGE; 2013.

Silva ADC, Castro AJO, Pereira APN, Souza AAR,
Amorim PRA, Reis RC. H4bitos alimentares e seden-
tarismo em criangas e adolescentes com obesidade
na admissao do programa de obesidade do Hospital
Universitario Bettina Ferro de Souza. RBONE 2017;
11(61):39-46.

Bernardo CO, Pudla KJ, Longo GZ, Vasconcelos FAG.
Fatores associados ao estado nutricional de escolares
de 7 a 10 anos: aspectos sociodemogrificos, de consu-
mo alimentar e estado nutricional dos pais. Rev Bras
Epidemiol 2012; 15(3):651-661.

Guse DEC, Busnello MB, Frantz LBB. Consumo de
alimentos processados e ultraprocessados no lanche
de escolares. In: Anais do Saldo do Conhecimento -
XXV Semindrio de Iniciagio Cientifica; 2017; Ijui.
Fisberg M, Previdelli AN, Del’Arco APWT, Tosatti A,
Nogueira-de-Almeida CA. Habito alimentar nos lan-
ches intermedidrios de criangas escolares brasileiras
de 7 a 11 anos: estudo em amostra nacional represen-
tativa. Int ] Nutrol 2017; 9(4):225-236.

Tavares LF, Castro IRR, Levy RB, Cardoso LO, Claro
RM. Padroes alimentares de adolescentes brasileiros:
resultados da Pesquisa Nacional de Saude do Escolar
(PeNSE). Cad Saude Publica 2014; 30(12):1-13.
Batista Filho M, Rissim A. A transigao nutricional no
Brasil: tendéncias regionais e temporais. Cad Saude
Publica 2003; 19(Supl. 1):181-191.

Kac G, Sichieri R, Gigante DP. Epidemiologia nutri-
cional. Rio de Janeiro: SciELO-Editora Fiocruz; 2007.
Corréa EN, Retondario A, Alves MA, Bricarello LP,
Rockenbach G, Hinnig PE Neves JD, Vasconcelos
FAG. Utilization of food outlets and intake of mini-
mally processed and ultra-processed foods among 7
to 14-year-old schoolchildren. A cross-sectional study.
Sao Paulo Med J 2018; 136(3):200-207.

Pedraza DF, Silva FA, Melo NLS, Aratjo EMN, Sou-
sa CPC. Estado nutricional e habitos alimentares de
escolares de Campina Grande, Paraiba, Brasil. Cien
Saude Colet 2017; 22(2):469-477.

Fabiano IMG, Chaud DMA, Abreu ES. Consumo
de alimentos segundo o grau de processamento por
criangas de escolas privadas da regiao metropolitana
de Sao Paulo. Rev Univ Vale Rio Verde 2018; 16(1):1-
10.

Moura NC. Influéncia da midia no comportamento
alimentar de criangas e adolescentes. Seguranga Ali-
mentar Nutricional 2010; 17(1):113-122.

Soares BR, Dias FP, Francisco VG, Weber ML. Atitudes
relativas ao consumo alimentar de escolares da zona
sul de Sdo Paulo/SP. Disciplinarum Scientia Satide
2017; 18(2):323-337.

—
'S
=3
N

(¥)9T ‘©ADd[0D) SpNES X BIDUIID

120C ‘88¥1-LLV1:



,_.
~
©
©

Andretta V et al.

30.

31.

32.

Levy RB, Castro IRR, Cardoso LO, Tavares LF, Sardi-
nha LMV, Gomes FS, Costa AWN. Consumo e com-
portamento alimentar entre adolescentes brasileiros:
Pesquisa Nacional de Saude do Escolar (PeNSE),
2009. Cien Saude Colet 2010; 5(Supl. 2):3085-3097.
Brasil. Ministério da Educagao (MEC). Fundo Na-
cional de Desenvolvimento da Educagdo. Secretaria de
Educagao a Distincia. Brasilia: MEC, FNDE, SEED;
2008.

Brasil. Lei n° 13.666, de 16 de maio de 2018. Altera a
Lei n° 9.394, de 20 de dezembro de 1996 (Lei de Di-
retrizes e Bases da Educagdo Nacional), para incluir o
tema transversal da educagao alimentar e nutricional
no curriculo escolar. Didrio Oficial da Unido 2018; 16
mai.

Article submitted 05/10/2018
Approved 04/06/2019
Final version submitted 06/06/2019

Silva

Chief editors: Romeu Gomes, Antonio Augusto Moura da

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



	_GoBack

