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Abstract The present study aimed to evaluate
the association of sociodemographic factors and
lifestyle with the consumption of in natura or
minimally processed (INMP) foods, ultra-proces-
sed foods (UPFs), and fruits and vegetables. This
was a cross-sectional study conducted with 403
children, aged 4 to 7 years, from a retrospective
cohort. Sociodemographic and lifestyle varia-
bles were investigated using a sociodemographic
questionnaire. Food consumption was assessed
by three food records. Bivariate and multivariate
linear regression analyses were used to analyze
associations. Children with lower income had a
higher consumption of INMP foods and a lower
consumption of UPFs. A shorter time spent at
school was associated with a lower consump-
tion of INMP foods and a higher consumption of
UPFs. Children with more screen time and less
educated parents consumed less fruits and vegeta-
bles. Unfavorable sociodemographic factors were
associated with a better profile of food consump-
tion according to the level of processing, except
for fruits and vegetables. The longer time spent at
school and a shorter screen time contributed to a
healthier diet.

Key words Child Nutrition, Sedentary behavior,
Food consumption, Socioeconomic factors, Indus-
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Introduction

Food consumption among Brazilian children has
been characterized by a lack of fruits and vegeta-
bles and a high consumption of ultra-processed
foods (UPFs) in their diets?. This consumption
profile constitutes a risk for the development of
obesity and Chronic Noncommunicable Dis-
eases (NCD) during childhood**. Given the po-
tentially negative effects of an inadequate diet
during childhood, it is also important to inves-
tigate factors associated with food consumption
in order to generate information that can provide
more precise evidence to defend the need for the
elaboration of health protection and promotion
strategies.

The processing employed in the production
of foods can be divided into the following four
categories: in natura foods, minimally processed
foods, processed foods, and ultra-processed
foods. The in natura foods are those obtained
from nature without being altered by industries.
The minimally processed foods are those that
passed through processes of cleaning, milling,
and freezing but have no addition of salt, sugar,
oil, or other such substances, which is different
from the processed foods that have had their
composition altered with the addition of salt
or sugar to increase their expiration time. The
ultra-processed foods are those that contain a
greater alteration in their natural characteristics,
including soft drinks and stuffed cookies, for ex-
ample’.

Upon studying the factors associated with
children’s food consumption, the socioeconomic
aspects have been reported as important deter-
minants in the knowledge and understanding of
healthy eating habits. In a study conducted with
mothers who are less educated and have lower
household incomes, the consumption of indus-
trialized products by the children was signifi-
cantly higherS. According to Valmérbida et al’, a
more highly educated father was associated with
the consumption of fruits, and each addition-
al year of study increased the probability of the
children consuming a portion of fruit by approx-
imately 4%. By contrast, a study conducted by
Sparrenberger et al.® showed that older children
and children of more highly educated mothers
presented a greater consumption of UPFs.

In addition to the socioeconomic factors, as-
pects related to the lifestyle of the children, such
as the habit of remaining seated for longer peri-
ods of time, less opportunity for physical activity
in the school environment, the lack of opportu-

nity for free time to play, and excessive screen
time have been more and more present in the
routines of children and adolescents. This leads
to the substitution of active activity time, in addi-
tion to providing changes in the eating standards
with the increase in the consumption of UPFs
and a diminishing of traditional foods in one’s
diet>". One national school-based study, con-
ducted with adolescents from public and private
schools, showed a greater intake of UPFs among
those who spent more time in front of screens'.
Studies conducted with children on this theme
are less common. One study with children, aged
2 to 9 years, from Sdo Paulo, observed that the
greater screen time was associated with a lesser
adherence to UPF standards".

The school environment also represents a
factor that can be associated with food consump-
tion, since it is an opportune space to conduct
nutritional education activities. However, some
studies show the need to raise the awareness of
parents regarding healthy choices and the conse-
quences of consuming UPFs, as well as the reg-
ulation of the sale and advertising of unhealthy
foods in school cafeterias''. By contrast, provid-
ing school meals can offer a source of healthier
foods in a child’s diet'.

Therefore, considering that the food con-
sumption is a multifactorial phenomenon and
that it can produce short and long-term conse-
quences to children’s health, the aim of this study
was to evaluate the association of sociodemo-
graphic factors, time spent at school, and life-
style with the consumption of fruits, vegetables,
INMP foods, and UPFs and by children, aged 4
to 7 years.

Methods

This was a cross-sectional study carried out with
children, aged 4 to 7 years, conducted in 2016.
The children were born in a single maternity
hospital in Vigosa, Brazil, and were followed up
by the Lactation Support Program (PROLAC,
in Portuguese), an Extension Program from the
Federal University of Vigosa (UFV). PROLAC
operates in the maternity hospital in partnership
with the Human Milk Bank of the city. This pro-
gram seeks to promote breastfeeding with advice
given to postpartum mothers and nutritional fol-
low-up provided on a monthly basis during the
first year of the child’s life. All of the information
referent to this follow-up is registered in the Pro-
gram’s medical records'>'¢.



The data collection began by selecting the
medical records from PROLAC that contained
the information necessary to locate the children
and the date of birth compatible with the ages of
4 to 7 years at the time of the study. This study
counted on 669 medical records to recruit the
children. After conducting the search for the
children at their homes, 176 children were not
located due to a change of address, 75 because
the parents were unwilling to participate or did
not conclude all of the stages of the study, eight
had health problems that hindered their partici-
pation, and seven were excluded as they did not
provide data regarding food consumption. Thus,
266 (39,8%) were excluded and the final sample
included 403 children.

A semi-structured questionnaire was applied
to investigate the sociodemographic variables of
the 4 to 7-year-old children, including sex and
age of the child (4 to 5 years and 6 to 7 years),
the father’s level of education (<8 years; between
9 and 11 years; and >12 years of study), the moth-
er’s level of education (<8 years; between 9 and
11 years; and >12 years of study), the mother’s
job (yes or no), and the per capita household in-
come categorized in income terciles. As regards
the investigation of the children’ lifestyles, such
as screen time (television, computer, and video
game) in hours/day, time for active play (hours/
day), and time spent at school (hours/day), our
study used a questionnaire adapted from an in-
strument drafted by Andaki'’. The children with 2
hours or more in front of the television, comput-
ers, or video games were considered as excessive
screen time'®. As no other cut-off point was estab-
lished for the time of active play (running, playing
soccer, riding a bike, for example) and time spent
at school, these variables were categorized ac-
cording to their medians in the sample, as follows:
<2 hours and >2 hours for time of active play and
<5 hours and =5 hours for time spent at school.

The children’s food consumption was evaluat-
ed by means of a food record. The mothers were
asked to fill out three food records, on non-con-
secutive days of the week, including one day of
the weekend. All of the foods and quantities con-
sumed were registered in home measurements,
as were the times and locations of the meals.
The mothers were explained how to fill out the
records and received written advice. It was possi-
ble to use the food record method because there
were no illiterate mothers participating in the
study. Due to the fact that the children spent at
least one period of the day, or in some cases, the
entire day at the school or daycare center, a form

was delivered to register the food consumed in
these locations by the workers responsible for the
distribution of the food, who also received due
orientation. To reduce bias when filling out the
forms, the records were revised by the nutrition-
ists, together with the legal guardian.

The food records were analyzed with the Di-
etpro®, version 5.1, software, preferably based
on the Brazilian Table of Food Components
(TACO, in Portuguese), the Nutritional Com-
position Tables of Foods Consumed in Brazil
from the Brazilian Institute of Geography and
Statistics (IBGE, in Portuguese), and food labels,
when necessary. Faced with the unavailability of
food in Brazilian tables, the American table was
used (United States Department of Agriculture -
USDA). The quantities in grams or milliliters, ki-
localories (kcal) of the foods, and the total energy
value of the diet, considering the average of the
three records for each child.

The foods were grouped according to the
NOVA classification® in INMP foods, processed
foods, and UPFs. The percentage of caloric con-
tribution of the food groups was calculated in
relation to the total energy value (TEV) of the
child’s diet. The percentage of contribution of
INMP foods and UPFs was used in the analysis
in a continuous manner. The groups of fruits and
vegetables in grams was also quantified and ex-
pressed by 1,000 calories in order to adjust the
consumption by the total energy of the diet,
which was also used in the analyses in a contin-
uous manner.

The statistical analyses were conducted using
the Stata 14.0 software, with a 5% significance
level. To characterize the sample, the sociode-
mographic variables and lifestyles of the children
were presented in simple and absolute frequen-
cies. The averages of food consumption were
compared according to the sociodemographic
factors and lifestyles, using the Student’s t test or
analysis of variance (ANOVA).

For the analysis of the association of socio-
demographic factors and lifestyles (independent/
explicative variables) of the children with the
consumption of INMP foods, fruits and vegeta-
bles, and UPFs, bivariate and multivariate lin-
ear regression models were used to calculate the
Beta coefficient with a 95% confidence interval
(95%CI).

The dependent variables were the percentage
of caloric contribution of the INMP foods and
UPFs, as well as the consumption of fruits and
vegetables in grams, all analyzed in a continuous
manner.
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After the bivariate analyses were created, three
models of adjusted linear regression (Adjusted
Model 1: variables associated with the consump-
tion of INMP foods; Adjusted Model 2: variables
associated with the consumption of fruits and
vegetables; Adjusted Model 3: variables associ-
ated with the consumption of UPFs). The expli-
cative variables included in the adjusted models
were those that presented a p-value<0.100 in the
bivariate linear regression analyses.

This study was approved by the UFV Ethics
Committee for Research with Human Beings
(Of. reference number 892476/2014). The chil-
dren participated in this study only after the Free
and Informed Consent Form had been signed by
their parents or guardians.

Results

This study evaluated 403 children, aged 4 to 7
years, of which 55.1% were male. The majority
of the children presented a screen time of more
than 2 hours (66.5%), a time for active play of
less than 2 hours (59.5%), and spent a half day
at school (76.8%). The complete characterization
of the children as regards the sociodemographic
variables of the family are described in Table 1.

As regards the food consumption, the average
TEV of the childrens diet was of 1,535.5£366.0
kcal/day, with 38% resulting from UPFs, 5% from
processed foods, and 46% from INMP foods. The
ingestion of fruits and vegetables was of 130.3
(+107.0) grams.

Lower average percentages of the consump-
tion of INMP foods among children, aged 6 to
7 years, were observed in the third tercile of the
household per capita income, with a greater
screen time and less time at school (p<0.05). As
regards the consumption of fruits and vegetables,
the lower averages were of children, aged 6 to 7
years, with a less educated father, a greater screen
time, and with less time at school (p<0.05). By
contrast, the percentage of UPF consumption
was greater among children, aged 6 to 7 years, in
the higher terciles of income, greater screen time,
and less time at school (p<0.05). These results are
shown in Table 2.

The bivariate analysis among the sociodemo-
graphic and lifestyle variables and the children’s
food consumption are shown in Table 3. After the
multivariate analysis, adjusted for the child’s age,
household income, screen time, and time spent at
school, the first tercile (B: 3.74; 95%CI: 0.41; 7.07)
and second tercile (B: 3.62; 95%CIL: 0.47; 6.77)

Table 1. Characterization of the sample according to
the sociodemographic characteristics and lifestyle.
Vigosa, Minas Gerais, 2016.

Variables % (n)

Sex

Male 55.1(222)

Female 449 (181)
Child’s age

4 to 5 years 44.4 (179)

6 to 7 years 55.6 (224)
Mother’s level of education

>12 years of study 15.3 (61)

9 to 11 years of study 50.6 (202)

<8 years of study 34.1 (136)
Mother’s age

230 years 60.5 (243)

<30 years 39.5 (159)
Father’s level of education

212 years of study 13.3 (49)

9 to 11 years of study 36.4 (134)

<8 years of study 50.3 (185)
Father’s age

230 years 80.3 (306)

<30 years 19.7 (75)
Mother’s job

No 29.4 (118)

Yes 70.6 (283)
Per capita household income

Ist tercile (40.6 to 255.0 reais) 33.4 (133)

2nd tercile (260.0 to 500.0 reais) 38.7 (154)
3rd tercile (510.0 to 7,500.0 reais) 27.9 (111)
Screen time

<2 hours 33.5(134)

>2 hours 66.5 (266)
Time for active play

<2 hours 59.5 (238)

>2 hours 40.5 (162)
Time spent at school

<5 hours 76.8 (302)

>5 hours 23.2 (91)

Source: Authors.

of per capita household income were associat-
ed with the increase in the percentage of INMP
foods in the children’s diets. The less time spent
as school was associated with a reduction in the
consumption of INMP foods (B: -3.88; 95%Cl:
-7.02; -0.74) (Table 4).

In the model adjusted for the consumption
of fruits and vegetables (controlled by the age of
the child, the mother’s and father’s level of educa-



Table 2. Average consumption of in natura or minimally processed or ultra-processed foods (%) and of fruits and
vegetables (g/1000 kcal). according to sociodemographic characteristics and lifestyle. Vigosa, Minas Gerais. 2016.

% In natura or min. Fruits and Vegetables %UPF
Sociodemographic variables processed foods P (g/1000 kcal) P P
value value value
Average Average Average
Sex
Male 46.3 0.910 86.3 0.660 37.9 0.931
Female 46.2 83.4 38.0
Child’s age
4 to 5 years 47.9 0.017 92.5 0.039 35.8 0.006
6 to 7 years 44.9 79.0 39.7
Mothers level of education
>12 years of study 45.2 0.115 99.1 0.195 41.3 0.051
9 to 11 years of study 45.3 81.2 38.3
<8 years of study 48.1 84.2 36.0
Mother’s age
=30 years 46.1 0.805 82.8 0.371 38.7 0.185
<30 years 46.4 88.8 36.8
Father’s level of education
>12 years of study 44.7 0.585 111.9 0.009 40.6 0.219
9 to 11 years of study 46.9 81.7 39.0
<8 years of study 46.2 81.7 37.1
Father’s age
>30 years 46.3 0.794 84.8 0.548 384  0.637
<30 years 459 89.9 37.5
Mother’s job
No 47.0 0.465 91.2 0.241 359  0.068
Yes 46.0 82.8 38.8
Per capita household income
Ist tercile (40.6 to 255.0 reais) 47.5 0.044 90.5 0.297 349  0.001
2nd tercile (260.0 to 500.0 reais) 47.1 78.8 37.8
3rd tercile (510.0 to 7.500.0 reais) 43.8 86.6 41.5
Variables of lifestyle
Screen time
<2 hours 48.6 0.009 95.2 0.029 353 0.008
22 hours 45.1 80.1 39.3
Time for active play
<2 hours 45.7 0.299 80.9 0.104 387 0213
22 hours 47.0 91.7 36.9
Time spent at school
<5 hours 45.3 0.005 81.0 0.024 38.9 0.03
>5 hours 49.6 98.7 353

Source: Authors.

tion, and hours spent at school), the children of

les educated parents (<8 years of study: $:-32.17;
95%CI: -55.02; -9.329, and 11 years of study: p:
-28.45; 95%CI: -51.20; -5.70) and those children
with a greater screen time presented a lower
consumption of fruits and vegetables (B:-17.33;

95%CI: -31.77; -2.89) (Table 4).

The lowest tercile of per capita household
income was associated with a reduction in UPF
consumption in the childrens diets (B: -4.94;
95%ClI: -9.06; -0.81) in the multiple analysis ad-
justed for the child’s age, the mother’s level of
education, the mother’s job, household income,
screen time, and hours spent at school. Further-
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Table 3. Linear regression coefficient of the association of sociodemographic characteristics and lifestyle of the children with the
percentage consumption of in natura or minimally processed and ultra-processed foods (%) and of fruits and vegetables (g/1000
keal). Vigosa, Minas Gerais, 2016.

%In natura or Fruits and
Sociodemographic variables min. processed v ali;e vegetables (g/1000 v eﬁ;le %UPF v eﬁ;le
foods kcal)

Sex

Male Ref Ref Ref

Female -0.15 (-2.65;2.34)  0.901 -2.88 (-15.78;10.00)  0.66 0.12 (-2.65; 2.90) 0.931
Child’s age

4 to 5 years Ref Ref Ref

6 to 7 years -3.04 (-5.53;-0.55) 0.017 -13.53 (-26.36;-0.69) 0.039 3.85 (1.10; 6.60) 0.006
Mother’s level of education

>12 years of study Ref Ref Ref

9 to 11 years of study 0.09 (-3.54;3.74)  0.958 -17.18(-35.99;1.63) 0.073 -2.92(-6.95;1.11)  0.155

<8 years of study 2.87 (-0.978;6.71) 0.143 -14.87 (-34.71;4.96) 0.141 -5.20(-9.44;-0.94) 0.017
Mother’s age

230 years Ref Ref Ref

<30 years 0.32(-2.22;2.87) 0.805 5.98(-7.14;19.09) 0.371 -1.91(-4.73;0.92) 0.185
Father’s level of education

212 years of study Ref Ref Ref

9 to 11 years of study 2.20 (-1.99; 6.40)  0.302 -30.19(-51.23;-9.16) 0.005 -1.57(-6.19;3.06) 0.506

<8 years of study 1.51(-2.51;5.55) 0.460 -30.24 (-50.48;-9.99) 0.004 -3.52(-7.98;0.93) 0.121
Father’s age

230 years Ref Ref Ref

<30 years -0.43 (-3.64;2.78) 0.794 5.03 (-11.43;21.50) 0.548 -0.85(-4.40;2.69) 0.637
Mother’s job

No Ref Ref Ref

Yes -1.02 (-3.76; 1.72)  0.465 -8.42(-22.51;5.67) 0.241  2.82(-0.21;5.84) 0.068
Per capita household income

3rd tercile (510.0 to 7500.0 reais) Ref Ref Ref

2nd tercile (260.0 to 500.0 reais) 3.31(0.21;6.41) 0.036 -7.78 (-23.68;8.12)  0.336 -3.70(-7.11;-0.29)  0.034

Ist tercile (40.6 to 255.0 reais) 3.77(0.57;6.97)  0.021 3.96 (-12.46;20.38)  0.635 -6.50(-10.02;-2.98) <0.001
Variables of lifestyle
Screen time

<2 hours Ref Ref Ref

>2 hours -3.48 (-6.11;-0.85)  0.01 -15.12(-28.72;-1.53) 0.029 4.00 (1.05; 6.88) 0.008
Time for active play

>2 hours Ref Ref Ref

<2 hours -1.35(-3.89; 1.20)  0.299 -10.87 (-23.97;2.23) 0.104  1.79 (-1.03; 4.61) 0.213
Time spent at school

>5 hours Ref Ref Ref

<5 hours -4.29 (-7.27;-1.31)  0.005 -17.66 (-32.97;-2.35) 0.024  3.64(0.35;6.93) 0.03

Source: Authors.

more, the less time spent at school was associated
with the increase in UPF consumption (f: 3.66;
95%CL: 0.11; 7.15) (Table 4).



Table 4. Multivariate analysis of the association of sociodemographic characteristics and lifestyle of the children
with percentage consumption of in natura or minimally processed and ultra-processed foods (%) and of fruits and
vegetables (g/1000 kcal). Vigosa, Minas Gerais, 2016.
Variables B (95% Confidence Interval) p-value
Adjusted model 1: % In natura or min. processed foods

Child’s age

4 to 5 years Ref

6 to 7 years -1.79 (-4.44; 0.85) 0.183
Per capita household income

3rd tercile (510.0 to 7500.0 reais) Ref

2nd tercile (260.0 to 500.0 reais) 3.62 (0.47; 6.77) 0.024

1st tercile (40.6 to 255.0 reais) 3.74 (0.41; 7.07) 0.028
Screen time

<2 hours Ref

>2 hours -2.33 (-5.09; 0.44) 0.100
Time spent at school

>5 hours Ref

<5 hours -3.88 (-7.02; -0.74) 0.016

Adjusted Model 2: Fruits and Vegetables (grams)

Child’s age

4 to 5 years Ref

6 to 7 years -8.66 (-22.66; 5.34) 0.225
Mother’s level of education

212 years of study Ref

9 to 11 years of study -9.88 (-30.16; 10.44) 0.339

<8 years of study -2.81 (-25.12; 19.49) 0.804
Father’s level of education

>12 years of study Ref

9 to 11 years of study -28.45 (-51.20; -5.70) 0.014

<8 years of study -32.17 (-55.02; -9.32) 0.006
Screen time

<2 hours Ref

>2 hours -17.33 (-31.77; -2.89) 0.019
Time spent at school

>5 hours Ref

<5 hours -12.33 (-28.55; 3.89) 0.136

Adjusted Model 3: %Ultra-processed Foods

Child’s age

4 to 5 years Ref

6to 7 years 2.68 (-0.25; 5.60) 0.073
Mother’s level of education

212 years of study Ref

9 to 11 years of study -1.27 (-5.48; 2.94) 0.533

<8 years of study -2.07 (-6.78; 2.65) 0.390
Mother’s job

No Ref

Yes 1.63 (-1.66; 4.92) 0.331
Per capita household income

3rd tercile (510.0 to 7500.0 reais) Ref

2nd tercile (260.0 to 500.0 reais) -3.31 (-6.95; 0.33) 0.074

1st tercile (40.6 to 255.0 reais) -4.94 (-9.06; -0.81) 0.019
Screen time

<2 hours Ref

>2 hours 2.32 (-0.74; 5.38) 0.137
Time spent at school

>5 hours Ref

<5 hours 3.63 (0.11; 7.15) 0.043

Model 1: Adjusted for child’s age, per capita household income, screen time, and time spent at school, Model 2: Adjusted for
child’s age, mother’s and father’s level of education, screen time, and time spent at school. Model 3: Adjusted for child’s age, level of
education, and mother’s job, per capita household income, screen time, and time spent at school.

Source: Authors.
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Discussion

This study demonstrated the association of the
socioeconomic status, screen time, and time
spent at school with the food consumption pro-
file of children, aged 4 to 7 years. The children
with a lower household income presented a lower
consumption of UPF and a higher consumption
of INMP foods. The less time spent at school was
associated with a greater consumption of UPF
and a lower consumption of INMP foods. More-
over, children with parents with a lower level of
education and more screen time consumed less
fruits and vegetables. Our findings indicate the
importance of identifying factors associated with
the promotion of an adequate and healthy diet
during childhood.

In the present study, 38% of the energy re-
sulted from UPPFs, and the greater consumption
of these foods was among children, aged 6 to 7
years. According to Sparrenberger et al.®, when
evaluating the contribution of UPFs in the food
consumption of children, aged 2 to 12 years, re-
sults showed that 47% of the energy came from
UPFs, and the consumption of these foods was
greater among school-aged children. One study,
conducted with children, aged 6 to 16 years,
identified a 69.7% consumption of UPFs. Al-
though the present study presented a lower per-
centage when compared to other studies, the
UPFs should be avoided due to the high levels
of sugar, fats, and additives. Moreover, the con-
sumption of these foods is related to an increase
in obesity, diabetes, and cardiovascular diseases,
for example®.

Studies concerning determining factors of
food consumption during childhood demon-
strate the heavy influence of sociodemographic
variables of the parents in the child’s eating stan-
dards, due to the important role of the family
environment in the formation of eating habits
during childhood®?*.. The present study showed
an association of the less educated father with
the low consumption of fruits and vegetables by
the children. Similarly, one study conducted with
children, aged 2 to 3 years, also demonstrated the
negative influence of the less educated father in
the low consumption of fruits and vegetables®.
By contrast, according to Souza et al.?, children,
aged 1 to 6 years, with mother’s who have a high-
er education and a better household income pre-
sented a greater adherence to the fruits and vege-
tables standards. The low level of education of the
parents suggests an insufficient understanding of
the necessary health care and nutritional recom-

mendations, culminating in the lower supply of
foods considered to be healthy for children’. Our
findings reinforce the importance of also consid-
ering the relationship between the father’s level of
education and the child’s eating habits, bearing in
mind that the majority of the studies only inves-
tigated the maternal influence.

Studies that show the relationship of socio-
demographic factors with the consumption of
UPFs during childhood are still contradictory.
We believe that a poorer socioeconomic status is
still a factor that makes the consumption of UPFs
difficult, according to that observed in the pres-
ent study, due to the lack of value and priority of
these foods in household incomes. On the other
hand, the greater consumption of INMP foods by
children in a poorer socioeconomic status, but
the lower consumption of fruits and vegetables
by these same children, indicates that the diet of
these children is most likely based on traditional
Brazilian foods, such as rice and beans, but it is
still lacking in fruits and vegetables. The high cost
of fruits and vegetables may well be a factor to
explain why these are less consumed by children
whose parents have a lower level of education.

Similarly, the Household Budget Survey (POE,
in Portuguese) 2017-2018 illustrates that Brazil-
ians who belong to the lower fourth of income
classes consume less UPFs, such as soft drinks
and sandwiches; however, they are also among
those who least consume fruits and raw salads
when compared to the richer income classes. By
contrast, the consumption of traditional foods,
such as rice and beans, is greater among poorer
Brazilians®.

What stands out is the role of the child’s age,
which was related to a worse food consumption
profile in older children who consumed less
INMP foods, less fruits and vegetables, and more
UPFs. The older children have more autonomy in
their food preferences and are more vulnerable to
environmental influences® such as the suscepti-
bility to marketing by food industry, which en-
courages the consumption of UPFs*.

The shorter time spent at school was associat-
ed with a lower consumption of INMP foods and
fruits and vegetables, as well as a greater intake
of UPFs. The supply of fruits and vegetables has
most likely been greater for the children who stay
full-time at school or in daycare centers, espe-
cially in public schools where the promotion of
healthy eating habits occurs through the National
School Meal Program (PNAE, in Portuguese)®.

In addition, during data collection for the
present study, there were reports from mothers



about the incentives on the part of the schools or
daycare centers for the consumption of healthy
foods at home. One study in Belo Horizonte,
Brazil, conducted with 1,357 children, analyzed
the consumption of INMP foods and UPFs in
schools, of which 46.3% were linked to the In-
tegrated School Program (PEI, in Portuguese), a
program similar to the PNAE. This study found
that the child’s time spent at school, full-time,
was a protection factor for healthy eating habits,
with a 26% lower consumption of UPFs in the
children’s diets, including three meals at school,
as compared to children who did not eat the
school meals®. Therefore, these results agree with
those of the present study and reinforce the pos-
itive impact that the school can have on the pro-
motion of an adequate and healthy diet during
childhood.

Sedentary behavior, represented by the great-
er screen time, implies a greater exposure of the
children to the media and to aggressive market-
ing campaigns from the food industry, predis-
posing the children to a high consumption of
UPFs?%,

According to Mallarino et al.*, the children’s
food preferences undergo major influence from
the publicity of food and drinks. This is one of the
explanations for the association found in the pres-
ent study between the greater screen time and the
worse food consumption profile, represented by
the lower average consumption of INMP foods
and fruits and vegetables, and the greater con-
sumption of UPFs by children. The increase in
the consumption of UPFs most likely substitutes
the consumption of more healthy foods. More-
over, the screen time favors the consumption of
obesogenic foods due to their practicality and the
distractions that the screens offer, interfering in
the hunger and satiety mechanisms, favoring the
greater consumption of UPFs’. Similar to our re-
sults, one study from the National Health Survey
(NHS) showed that the habit of watching TV for
more than three hours was a risk factor for the
consumption of sugary drinks for children under
two years of age?.

In this sense, it is important to limit children’s
screen time, considering that this sedentary be-
havior, associated with inadequate eating habits,
predisposes children and adolescents to obesity.
Our findings also reveal the need for action to
encourage the promotion of healthy eating habits
and physical activity, geared toward promoting a

healthy lifestyle during childhood.

This study presented some limitations. First,
it is important to highlight that there was a
39.8% loss in the retrospective cohort. This sit-
uation commonly occurs in cohorts, due to the
participants’ difficulty to follow the study. Due
to the cross-sectional design, it was not possible
to infer any causality between the sociodemo-
graphic variables, the time spent at school, and
the variables of the children’s lifestyles and food
consumption. Therefore, it is important for the
associations found in the present study to be un-
derstood as associated factors and not necessarily
causes. In this sense, it is necessary to conduct
new studies to evaluate the association of socio-
demographic factors, time spent at school, and
lifestyle with the children’s food consumption in
a longitudinal manner so as to verify a causal re-
lationship among the variables.

On the other hand, this study also presents
strong points. The children’s food consumption
was evaluated by three food records, one on the
weekend, which evaluated the children’s eating
habits, even during the period in which they were
at school. The quantity of evaluated food records
also contributed by reducing the intra-individu-
al variability and reflected the children’s habitual
food intake. Most of the studies that evaluated
the consumption of fruits and vegetables by the
children, for example, investigated only the fre-
quency of this consumption.

In conclusion, sociodemographic variables,
time spent at school, and screen time were asso-
ciated with the intake of INMP foods, UPFs, and
fruits and vegetables. These results indicate that
the worse socioeconomic status of the family was
associated with the lower consumption of UPFs
and the higher consumption of INMP foods,
which is positive. Nonetheless, the children of
less educated parents consumed less fruits and
vegetables, indicating that, although the chil-
dren in a worse socioeconomic status presented
a higher consumption of INMP foods, this con-
sumption is not represented by larger quantities
of fruits and vegetables.

The excessive screen time was associated
with a worse food consumption profile among
children; therefore, these should be encouraged
to have a more active lifestyle and to participate
in food and nutritional education activities at
school, together with the parents, in order to
improve children’s eating habits, thus preventing
obesity and other associated diseases in their cur-
rent and future lives.
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