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Objective

To identify trends in food consumption among schoolchildren (2nd-5th grades) from public schools in the city of
Florianopolis, Brazil, in a period of three years.

Methods

Three cross-sectional surveys were carried out in 2013 (n=1,942), 2014 (n=1,989) and 2015 (n=2,418). Dietary
intake data were obtained using the Web-Based Food Intake and Physical Activity of Schoolchildren questionnaire.
Food items were aggregated to eight food groups. Kruskal-Wallis heterogeneity and trend tests were used to
analyze the differences and trends among the mean intake frequency of food groups.
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Results

There were trends to decrease the mean intake frequency of sweets in the total sample (2013: 0.72+0.91,
2014: 0.68+0.87; 2015: 0.67+0.89, p=0.03) which was determined by children between 7-9 years old (2013:
0.69+0.88; 2014: 0.64+0.85; 2015: 0.62+0.87, p=0.02), and boys (2013: 0.75+0.90; 2014: 0.70+0.86; 2015:
0.68+0.88, p=0.03). Younger children also tended to increase the mean intake frequency of fruits and vegetables
(2013: 1.03+£1.35; 2014: 1.16+1.45; 2015: 1.17+£1.41, p=0.03) and those aged ten-12 years decreased their
intake of dairy products (2013: 1.32+1.25; 2014: 1.23£1.18; 2015: 1.20+1.20, p=0.05).

Conclusion

The results suggest positive trends for younger children, with an increased consumption of fruits and vegetables
in both sexes and decreased consumption of sweets for boys. Older children reduced their consumption of dairy
products over the three-year period of this study.

Keywords: Child. Food consumption. Nutritional surveillance.

RESUMO

Objetivo

Este estudo buscou identificar tendéncias no consumo alimentar de escolares do 2° ao 5° ano de escolas publicas
do municipio de Floriandpolis durante trés anos.

Meétodos

Trés pesquisas transversais foram conduzidas em 2013 (n=1.942), 2014 (n=1.989) e 2015 (n=2.418). Dados
de consumo alimentar foram obtidos com a aplicacdo do questiondrio de avaliacdo de consumo alimentar e
atividade fisica. Os itens alimentares foram classificados em oito grupos. Utilizaram-se os testes Kruskal-Wallis
de heterogeneidade e de tendéncia para analisar as diferencas e tendéncias entre as médias de frequéncia de
consumo dos grupos alimentares.

Resultados

Verificou-se uma tendéncia de reducdo da média de frequéncia de consumo de doces para a amostra total
(2013: 0,72+0,91,; 2014: 0,68+0,87, 2015: 0,67+0,89, p=0,03), que foi determinada pelos escolares de 7 a 9
anos (2013: 0,69+0,88,; 2014: 0,64+0,85; 2015: 0,62+0,87, p=0,02) e do sexo masculino (2013: 0,75+0,90;
2014: 0,70+0,86, 2015: 0,68+0,88, p=0,03). Escolares mais novos também tenderam a aumentar o consumo
de frutas, verduras e lequmes (2013: 1,03+1,35, 2014: 1,16+1,45;, 2015: 1,17+1,41, p=0,03), e os de 10 a 12
anos diminuiram laticinios (2013: 1,32+1,25; 2014: 1,23+1,18; 2015: 1,20+1,20, p=0,05).

Conclusao

Os resultados sugerem tendéncias positivas para escolares mais novos, com o aumento do consumo de frutas,
verduras e lequmes em ambos 0s sexos e reducdo de doces para 0s meninos. Escolares mais velhos reduziram
laticinios nos trés anos de seguimento.

Palavras-chave: Crianca. Consumo de alimentos. Vigilancia nutricional.

INTRODUCTION

The study of the food consumption of school-age children has become relevant for nutritional
epidemiology due to its relationship with overweight and the greater chance of this condition to
remain in adulthood [1,2].

In Brazil, one of the commitments of the Political Nacional de Alimentacdo e Nutricdo (PNAN,
National Food and Nutrition Policy) is the continuous and systematic monitoring of the population’s
food and nutritional situation [3]. Periodic food consumption data allows researchers to know the
main changes and temporal trends, to identify eating behaviors which could be harmful to the health
of the population, to monitor the effectiveness of interventions and to subsidize public policies [4].
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In the country, there are no official sources of periodic food consumption data for children
aged between seven and 12 years. Monitoring this population is important because it is a crucial
stage in establishing eating habits [5].

There are few studies addressing temporal trends in the food consumption of schoolchildren
[6], and so are studies that have evaluated the influence of age, sex and nutritional status on these
trends. Considering that population means can mask important differences between subpopulations,
it is possible that changes in food consumption do not occur uniformly between boys and girls of
different ages with or without overweight.

Cross-sectional studies conducted with Brazilian children have identified dietary patterns
composed of traditional foods consumed in Brazil (rice, beans, flour, tubers, cereals, meat, fruits,
vegetables and legumes) and patterns with the presence of sweets, sandwich cookies, chips, snacks,
soft drinks and fast food [7,8]. The stability of consumption of traditional foods in the Brazilian diet,
from childhood to adolescence was observed in a longitudinal study conducted with schoolchildren
from the city of Floriandpolis, Brazil, between 2007 and 2012 [7].

International studies with data from periodic surveys of children have shown a tendency
towards a reduction in the consumption of cereals in Greece, of dairy products in the United States
and in European countries, and an increase in the consumption of fast foods in China. Positive trends
in reducing the consumption of sugary drinks in the United States, trends of declining consumption
of sweets and increasing consumption of fruits and vegetables in the Nordic countries [9-12] have
also been identified.

In the city of Floriandpolis (Santa Catarina State), researchers designed the Consumo Alimentar
e Atividade Fisica de Escolares (CAAFE, Food Consumption and Physical Activity of Schoolchildren),
a health surveillance system, which was developed aimed at providing periodic information on two
behaviors intrinsically related to the development of overweight in children — food consumption and
physical activities [13].

In this context, the objective of this study was to identify trends in the food consumption of
schoolchildren in the city of Floriandpolis, Brazil, monitored by the CAAFE in the years 2013-2015,
stratified by sex, age group and weight status.

METHODS

A panel study conducted with students from the 2nd to the 5th grade of the public-school
system of the city of Floriandpolis, Brazil, monitored between August 2013 and September 2015.

The sampling method was probabilistic by clusters in each grade. All schools (primary sample
units) with students from the 2nd to the 5th grade and with computerized classroom were
eligible (34 in 2013 -92% —, 34in 2014 -94.4% —, 35in 2015 - 97.2%). School grades were
considered secondary sample units, with a random selection of four classes from each school, one
of each grade.

The sample size was calculated each year, based on the expected prevalence of overweight
children — between 30-40%, +3 percentage points of margin of error for the prevalence estimate and
a 95% confidence level [14]. Due to the cluster sampling methodology, the sample size was multiplied
by 1.5 and with an extra 30% added for possible losses and refusals, resulting in a minimum sample
size of 1,804 in 2013, 1,809 in 2014 and 1,811 in 2015.
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The following inclusion criteria were considered: students enrolled in the grades of interest,
who were present on the day of data collection, signed the Informed Consent Term, and not having
any physical or mental problems reported by the teacher that prevented the child’s participation. The
final sample comprised 7,053 students (2,159 in 2013; 2,230 in 2014 and 2,664 in 2015).

Data on name, date of birth, sex, shift and school grade were made available by schools
themselves. Age was calculated in years and categorized (seven-nine and ten-12 years old). Family
income was estimated from the average census sector income of the school location area according
to data from the Instituto Brasileiro de Geografia e Estatistica (IBGE, Brazilian Institute of Geography
and Statistics) and categorized in tertiles [15].

One day’s data on food consumption were obtained using the Consumo Alimentar e Atividade
Fisica de Escolares (WebCAAFE, Web-Based Food Intake and Physical Activity of Schoolchildren)
questionnaire, a qualitative questionnaire based on the frequencies of food consumption, based on a
self-report from the previous day, and composed of three sections: identification, food consumption,
and physical activities and sedentary behaviors. Details about the instrument have been described in
other studies [16-19].

The food consumption section contains six chronologically ordered meals (breakfast, morning
snack, lunch, afternoon snack, dinner and evening snack), each one is illustrated by 32 icons
representing different kinds of foods [16]. At each meal, the students were instructed to select the
food consumed on the previous day among the 32 options presented.

This section was submitted to two validation studies conducted with schoolchildren from the
city of Florianopolis, in the state of Santa Catarina (Brazil) and Feira de Santana, in the state of Bahia
(Brazil), through the direct observation of school meals from the previous day as a reference method.
Schoolchildren from Florianépolis showed a mean score of 43.0% of correct answers, 29.0% of
intrusions and 28.0% of omissions. Schoolchildren from Feira de Santana presented 81.4% matches,
7.1% intrusions and 16.2% omissions [17,18].

The application of WebCAAFE was carried out in the computerized rooms of the schools.
Previous explanations about answering the questionnaire were provided to the schoolchildren. The
application of the questionnaire took place from Monday to Friday, allowing to obtain consumption
data on four weekdays and one weekend day (Sunday) or holidays, and the day where the
questionnaire was answered differed between the students. This strategy was used to obtain the
daily variability of food consumption (Sunday to Thursday), allowing an analysis at group level. Due
to the reason that there are no classes on weekends, it was not possible to obtain data for Fridays
and Saturdays.

The 32 food items were classified into eight food groups, according to their nutritional
properties, similarity of ingredients and previous groupings using WebCAAFE [17-19]: (1) Dairy
products: milk, coffee with milk, yogurt and cheese; (2) Cereals: bread/cookies, cakes, manioc flour,
maize/potato, pasta/lasagna, porridge, rice, breakfast cereal and cheese bread; (3) Beans: beans; (4)
Meat, eggs and seafood: meat/poultry, egg, fish/seafood; (5) Fruits and vegetables (F&Vs): fruits,
green leafy, vegetables, and vegetable soup; (6) Pizzas, hamburgers, hot dogs, processed and
fried foods: instant pasta, French fries, sausages, packaged snacks, chicken nuggets, fried snacks/
hamburgers/pizzas/hot dogs; (7) Sweets: chocolate/candies/lollipops/ice cream/cakes with icing and
cream cookies; (8) Sugary drinks: chocolate milk, juices and soft drinks.

Weight and height measurements were performed using standardized procedures. Weight
was measured on a portable digital scale, Marte® PP 180 model, with a maximum capacity of 180
(kg) and precision of 100 (g). For height, a Alturexata® stadiometer with a precision of one millimeter
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(mm) was used. The measurements were carried out once, on the same day the schoolchildren
answered the WebCAAFE questionnaire. The Body Mass Index (BMI) was converted into a Z-score
(by age and sex) according to the World Health Organization references [20]. Weight status was
categorized as non-overweight (under and normal weight children; Z-score <+1.0) or overweight
(including obese children; Z-score >+1.0).

For statistical analysis, 704 students were excluded because they had a total frequency of
consumption equal to or less than three food items, or greater than three standard deviations times
the square root of the mean [7]. To describe the qualitative variables, the absolute and relative
frequency were used, and Pearson’s Chi-Square test was applied to verify differences between
different years. The normality of the quantitative variables was verified using the Shapiro-Wilk test.
Even though data distribution was asymmetrical, the use of means was considered more adequate,
since food consumption is episodic. For food groups that showed a trend in the mean frequency of
consumption, the Kruskal-Wallis trend test was used. When no trend was observed, the Kruskal-Wallis test
and the Mann-Whitney post-test were applied. The analyzes were performed on the total sample and
stratified by age, sex and weight status. The Stata 13.0 software [21] was used, and a significance
level of p<0.05.

This study was approved by the Human Research Ethics Committee of the Universidade Federal
de Santa Catarina (Federal University of Santa Catarina) (Opinion Numbers: 108.386 and 1.410.381).

RESULTS

A total of 6,349 schoolchildren participated in the study (1,942 in 2013; 1,989 in 2014 and
2,418 in 2015). A higher proportion of students aged seven to nine years was monitored during
the three-year period, with a higher percentage in 2014 (61.89%) (p<0.001). The proportion of
students that studied in the afternoon was similar between 2014 and 2015, while there were no
children studying full time in 2013 (p<0.001). The prevalence of overweight was higher in 2014
(37.46%), compared to the other years (32.29% in 2013 and 34.66% in 2015, p<0.001). More
students reported their food consumption on a school day (versus a non-school day) (p<0.001), with
a higher percentage of students reporting non-school days in 2014 (26.40%). There was a lower
representation of students from the third tertile of income in 2015 (30.27%) (p=0.04) (Table 1).

In general, there was a reduction in the mean frequency of cereal consumption from 2013 to
2014 (Mean£SD — 2013: 3.53+1.76 and 2014: 3.38+1.72, p=0.01) and a trend of reduction in the
consumption of sweets throughout the years (2013: 0.72+0.91; 2014: 0.68+0.87; 2015: 0.67+0.89,
p=0.03). A stratified analysis of the group of cereals was performed, dividing them into (a) bread/cookies,
cakes, porridge, breakfast cereals and cheese bread (a typical Brazilian food), and (b) manioc flour,
maize/potato, pasta/lasagna and rice, but no significant differences were observed for the subgroups
(data not shown). For the rest of the food groups, food consumption remained stable during the
period (Table 2).

Schoolchildren aged seven to nine years showed a tendency to increase the mean frequency
of consumption of fruits & vegetables (F&Vs) (2013: 1.03+1.35; 2014: 1.16+1.45; 2015: 1.17x1.41,
p=0.03) and a reduction in the consumption of sweets (2013: 0.69+0.88; 2014: 0.64+0.85; 2015:
0.62+0.87, p=0.02). For students aged ten to 12 years, there was a tendency to reduce the mean
frequency of consumption of dairy products (2013: 1.32+1.25; 2014: 1.23+1.18; 2015: 1.20+1.20,
p=0.05) and a reduction in cereal consumption from 2013 to 2014 (2013: 3.68+1.67; 2014:
3.35+1.64, p<0.001) (Tables 3 and 4).
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Table 1. Sociodemographic characteristics, weight status and self-reporting of food consumption of schoolchildren from the city of
Floriandpolis (SC), Brazil, in 2013, 2014, and 2015.

2013 (n=1,942) 2014 (n=1,989) 2015 (n=2,418)
Characteristics ok
n % n % n %
Age (years)
7t09 1,146 59.01 1,231 61.89 1,341 55.46 <0.001
10to 12 796 40.99 758 38.11 1,077 44.54
Sex
Boys 992 51.08 985 49.52 1,235 51.08 0.520
Girls 950 48.92 1,004 50.48 1,183 48.92
School period
Morning 956 49.23 901 45.30 1,108 45.82 <0.001
Afternoon 986 50.77 1,022 51.38 1,243 51.41
Full-time 0 66 3.32 67 2.77
Weight status? (BMI)
Non-overweight 1,315 67.71 1,244 62.54 1,580 65.34 <0.001
Overweight 627 32.29 745 37.46 838 34.66
Day of the week reported
Non-school days 340 17.51 525 26.40 523 21.63 <0.001
School days 1,602 82.49 1,464 73.60 1,895 78.37
Tertiles of income®
1° tertile (lowest) 693 35.68 701 35.24 843 34.86 0.040
2° tertile 607 31.26 625 31.42 843 34.86
3° tertile 642 33.06 663 33.33 732 30.27

Note: 20Onis et al. [20]; PIncome based on the average census sector income of the school located area; “Pearson’s Chi-squared test; n:
Absolute frequency; %: Relative frequency.
BMI: Body Mass Index.

Table 2. Trends in the mean intake frequency of each of the food groups of schoolchildren from the city of Floriandpolis (SC), Brazil, in
2013, 2014, and 2015.

2013 2014 2015
Food groups p
Mean SD Mean SD Mean SD

Dairy products 1.24 1.29 1.16 1.20 1.16 120 0352
Cereals 3.53¢ 1.76 3.38¢ 1.72 3.40 1.73 0.012
Beans 0.80 0.81 0.76 0.79 0.80 082  0.26°
Meat, eggs and seafood 1.10 0.93 1.04 0.93 1.10 0.94 0.082
Fruits and vegetables 1.04 1.30 1.13 1.39 1.12 1.35 0.192
Pizza, hamburger, hot dog, processed and fried food 1.07 1.28 1.04 1.23 1.01 1.22 0.24°
Sweets 0.72 0.91 0.68 0.87 0.67 0.89 0.03P
Sugary drinks 1.55 1.41 1.47 1.32 1.58 139 006

Note: 2Kruskal-Wallis test; PKruskal-Wallis trend test; Significant for Mann-Whitney post-test.
SD: Standard Deviation.

Boys reduced the mean frequency of cereal consumption in 2014 and 2015 when compared
to 2013 (2013: 3.43+1.78; 2014: 3.24+1.71; 2015: 3.25+1.77, p<0.001). There was also a tendency
to reduce the consumption of sweets for boys (2013: 0.75+0.90; 2014: 0.70+0.86; 2015: 0.68+0.88,
p=0,03) (Tables 3 and 4).

From 2013 to 2014, overweight students showed a reduction in the mean frequency of
consumption of cereals (2013: 3.53+1.69; 2014: 3.29+1.70, p<0.001), of meats, eggs and seafood
(2013: 1.19£0.97; 2014: 1.03+0.88, p=0.03), and an increase in consumption of sugary drinks from
2014 t0 2015 (2014: 1.41+1.28; 2015: 1.61x1.39, p=0.02) (Tables 3 and 4).
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Table 3. Trends in the mean intake frequency of dairy products, cereals, beans, meat, eggs, seafood and fruits and vegetables of
schoolchildren from the city of Floriandpolis (SC), Brazil, in 2013, 2014, and 2015, according to their age, sex and weight status.

. Meat, eggs and Fruits and
Dairy products Cereals Beans
Characteristics seafood vegetables
Mean SD Mean SD Mean SD Mean SD Mean SD
Age (years)
7t09
2013 1.18 1.32 3.43 1.81 0.81 0.82 1.05 0.96 1.03" 1.35
2014 1.12 1.21 3.40 1.77 0.79 0.81 1.01 0.97 1.16™ 1.45
2015 1.13 1.21 3.31 1.75 0.81 0.84 1.04 0.97 117 1.41
10to 12
2013 1.32™ 1.25 3.68" 1.67 0.78 0.80 1.17 0.89 1.05 1.23
2014 123 1.18 3352 164 0.72 0.77 1.09  0.86 1.09 1.30
2015 1207 1.20 352" 1.70 0.80 0.80 117 0.89 1.05 1.27
Sex
Girls
2013 1.29 1.32 3.64 1.74 0.81 0.81 1.11 0.89 1.23 1.45
2014 1.23 1.22 3.52 1.71 0.75 0.78 1.03 0.91 1.28 1.43
2015 1.25 1.22 3.56 1.67 0.80 0.79 1.08 0.90 1.28 1.41
Boys
2013 1.19 1.27 3.43%P 178 0.79 0.81 1.08 0.97 0.85 1.1
2014 1.09 1.18 3.24 1.71 0.77 0.81 1.05 0.95 0.97 1.34
2015 1.08 1.18 3.25™ 1.77 0.81 0.85 1.12 0.97 0.96 1.27
Weight status (BMI)
Non-overweight
2013 1.25 1.30 3.53 1.79 0.80 0.81 1.06 0.91 1.03 1.30
2014 1.18 1.22 3.44 1.72 0.78 0.80 1.05 0.95 1.11 1.37
2015 1.19 1.21 3.46 1.76 0.84 0.85 1.1 0.96 1.1 1.33
Overweight
2013 1.21 1.29 3.53% 1.69 0.79 0.82 1.19"  0.97 1.05 1.30
2014 1.13 1.17 3.29™ 1.70 0.74 0.77 1.03 0.88 1.16 1.44
2015 1.1 1.18 3.32" 1.68 0.74 0.76 1.08" 0.91 1.14 1.39

Note: *Significant for Kruskal-Wallis test; **Significant for Kruskal-Wallis trend test; 2Significant difference in Mann-Whitney Post-test between
2013 and 2014; PSignificant difference in Mann-Whitney Post-test between 2013 and 2015; SSignificant difference in Mann-Whitney Post-test

between 2014 and 2015.

BMI: Body Mass Index; SD: Standard Deviation.

Table 4. Trends in the mean intake frequency of pizzas, hamburgers, hot dogs, processed and fried foods, sweets and sugary drinks of
schoolchildren from the city of Florianopolis (SC), Brazil, in 2013, 2014, and 2015, according to their age, sex and weight status.

10of2
Pizzas, hamburgers, hot dogs, .
i Sweets Sugary drinks
Characteristics processed and fried foods
Mean SD Mean SD Mean SD

Age (years)
7109

2013 1.1 1.33 0.69"™" 0.88 1.41 1.35

2014 1.05 1.28 0.64™* 0.85 1.35 1.29

2015 1.05 1.27 0.62** 0.87 1.49 1.40
10to 12

2013 1.00 1.20 0.77 0.94 1.74 1.47

2014 1.02 1.15 0.73 0.90 1.66 1.33

2015 0.96 1.16 0.73 0.92 1.69 1.36
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Table 4. Trends in the mean intake frequency of pizzas, hamburgers, hot dogs, processed and fried foods, sweets and sugary drinks
of schoolchildren from the city of Floriandpolis (SC), Brazil, in 2013, 2014, and 2015, according to their age, sex and weight

status.
2 of 2
Pizzas, hamburgers., hot dogs, Sweets Sugary drinks
Characteristics processed and fried foods
Mean SD Mean SD Mean SD
Sex
Girls
2013 0.95 1.17 0.69 0.91 1.59 1.43
2014 0.91 1.17 0.65 0.88 1.59 1.35
2015 0.86 1.11 0.66 0.90 1.67 1.38
Boys
2013 1.18 1.37 0.75** 0.90 1.51°8 1.39
2014 1.17 1.28 0.70™ 0.86 1.35"8 1.27
2015 1.16 1.30 0.68"" 0.88 1.49"8 1.39
Weight status (BMI)
Non-overweight
2013 1.08 1.29 0.76 0.91 1.55 1.42
2014 1.05 1.24 0.71 0.90 1.51 1.34
2015 1.03 1.23 0.72 0.91 1.57 1.39
Overweight
2013 1.03 1.25 0.64 0.90 1.54* 1.39
2014 1.02 1.22 0.61 0.82 1.41% 1.28
2015 0.98 1.21 0.57 0.84 1617 1.39

Note: *Significant for Kruskal-Wallis test; **Significant for Kruskal-Wallis trend test; 3Significant difference in Mann-Whitney Post-test between
2013 and 2014; PSignificant difference in Mann-Whitney Post-test between 2013 and 2015; SSignificant difference in Mann-Whitney Post-test
between 2014 and 2015; $Not significant for Mann-Whitney Post-test.

BMI: Body Mass Index; SD:Standard Deviation.

DISCUSSION

The objective with this study, conducted with students from the city of Floriandpolis, was to
identify trends in the mean frequency of the consumption of food groups in three consecutive years.
There was a tendency towards a reduction in the consumption of sweets between the three years of
this study, and a reduction in cereals between 2013 and 2014. Stratified analyzes identified a tendency
towards an increase in the consumption of F&V and a reduction in sweets among schoolchildren
aged seven to nine, and a tendency towards the reduction of consumption of dairy products for
those aged ten to 12 years. The reduction in cereal consumption occurred for older and overweight
schoolchildren from 2013 to 2014 and for boys in 2014 and 2015, compared to 2013. Boys also
tended to reduce their consumption of sweets. There was also a reduction in meat and seafood for
overweight students in the first two years and an increase in sugary drinks from 2014 to 2015.

The reduction in cereal consumption from 2013 to 2014 for the total sample repeats the
situation found in a study carried out between 2002 and 2007 with schoolchildren from the city of
Floriandpolis, Brazil, of the same age group and from the public school system [6]. In the present
study, the decline in cereal consumption was driven, in large part, by students aged ten to 12 years,
male and overweight. In a 14-year follow-up study carried out with Greek children, a decline in cereal
consumption was observed for children with a mean age of seven years, of both sexes, regardless
of nutritional status [9]. In fact, the results of this study are in line with the literature regarding the
decrease in the participation of food of this group in the diet of the Brazilian population [22]. In
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the present study, the reduction occurred only from 2013 to 2014, and, in 2015, the consumption
remained stable.

Schoolchildren aged seven to nine showed positive food profiles when they presented trends
of reducing the consumption of sweets and increasing the consumption of F&V. Costa et al. [6] also
observed a reduction in the consumption of sweets between 2002 and 2007, however, with regard
to an increased consumption of F&V, the results were opposite. Possibly, the findings in this study may
reflect measures that have been strengthened over the years, such as the actions of food and nutrition
education carried out periodically in schools in the region and encouraged by the Programa Nacional
de Alimentacdo Escolar (National School Feeding Program) [23]. However, it should be considered
that students aged ten to 12 years are also targets of these actions, but their food consumption
has not changed. Adolescents tend to have greater autonomy and are more susceptible to external
influences that can have a negative impact on their eating behaviors [24].

Studies suggest that girls tend to have a healthier eating behavior, when compared to boys
[25,26]. In fact, the results in the present study show that the mean frequency of consumption
of sweets by girls was lower than that of boys in the three-year follow-up period. In view of this
difference found in consumption between the sexes, which corroborates with other studies in the
literature, food and nutrition education actions should direct their interventions considering these
characteristics.

These results also demonstrate that schoolchildren aged ten to 12 years showed a tendency
to reduce their consumption of dairy products, which is in line with the secular trends found in a
review study [27]. The consumption of dairy products has decreased in the last decade, being below
dietary recommendations and with a tendency to decline even further with the coming of age. Milk
consumption is generally associated with childhood and is less appreciated by adolescents who tend
to substitute it for other drinks such as soft drinks [27,28].

Due to the changes found in the prevalence of overweight during the years, it was considered
relevant by the researchers of this study to examine the consumption of food groups in relation
to their weight status. As overweight increased in 2013 and 2014, there was a decrease in the
consumption of foods labeled as healthy eating items, such as cereals and meat, eggs and seafood.
This decrease when reporting the frequency of consumption may have been the result of a bias
in social desirability (underreporting). Another explanation for the reduction in the consumption
of meat, eggs and seafood would be the increase in the consumption of processed meats, which
contribute to the development of overweight, but which were not reflected in the results due to the
group analysis. In a 16-years follow-up study with Australian children, stability in the consumption
of red meat and seafood was identified, but an increase in the consumption of processed meat was
also observed during the period [29].

Overweight children also increased the consumption of sugary drinks from 2014 to 2015.
The decrease in the consumption of sugary drinks among children has been demonstrated in the
literature [12], however, data in this study show that this specific population has an unfavorable
eating behavior, even in the face of the ban on the sale of these foods at schools. Studies have
shown that household availability, the eating behavior of parents and the socioeconomic level of
the family are determinants of the consumption of sugary drinks [12,26]. This indicates that, in
addition to public policies directed at schools, educational actions must be directed to the family
environment.
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Among the limitations of the present study, it is highlighted that the evaluation of food
consumption was based on the report of only one day, which may not be a fair representation of
the usual intake, but it is pertinent to emphasize that the objective was to cover different days of
the week, including a day of the weekend in order to observe the variation at group level. Because
of this, the conclusions generated by these analyzes must be interpreted at the population level.
In addition, the quantity or portions of food were not measured, as the WebCAAFE questionnaire
was defined to obtain the frequency of consumption, in view of the children’s insufficient cognitive
capacity for quantitative reporting [30]. It is also important to note that, during the collections, no
data were obtained regarding the socioeconomic condition of the child’s family and the mean income
of the area where schools were located was considered as a proxy for this parameter — thus, the
researchers chose not to stratify the analyzes by this variable. In addition, although there is
evidence in the literature suggesting differences in the nutritional quality of food consumption
between days of the week and weekends, it was decided not to stratify by this variable, as no
significant trends of increase or decrease in the consumption of foods commonly consumed on
weekends, such as sugary drinks, pizza, hamburgers, hot dogs, fried foods and processed foods were
found [31,32].

The evaluated trends were the results of three consecutive years and this time may not have
been enough to capture the influences that geographical, environmental, social and economic
factors cause in the food consumption of the population. Studies involving a longer period between
investigations have identified important changes in the food consumption of children in several
countries [9-12,25,33,34]. Since this study was carried out in public schools, caution is necessary in
generalizing the results for students from private schools.

These findings are relevant considering the lack of studies addressing food consumption trends
among Brazilian children aged seven to 12 years. Most studies carried out in Brazil with the target
population describe consumption at a single point in time. The panel analysis used is a positive feature,
as it consists of repeated cross-sectional surveys that allow researchers to monitor and understand of
the dynamics of changes in food consumption. Other strengths were the representative sample size
of the population, the use of an online questionnaire validated for the age group and data collection
during the same time of the year, allowing comparability of findings.

CONCLUSION

There was a reduction in the consumption of cereals between 2013 and 2014, and a tendency
towards a reduction in the consumption of sweets that was determined by schoolchildren aged seven
to nine, of male sex. Younger schoolchildren also tended to increase their consumption of F&Vs, and
those aged ten to 12 decreased their intake of dairy products. The reduction in the consumption
of cereals was driven by schoolchildren aged ten to 12 years, male and overweight. Overweight
schoolchildren also reduced their consumption of meat, eggs and seafood from 2013 to 2014 and
increased their sugary drinks intake from 2014 to 2015. Periodic data on children’s food consumption
should be considered in the design of actions based on the promotion of health and prevention of
early-onset chronic diseases. Studies with a longer follow-up period and with a longitudinal design
are necessary, while they are also suggested to assess the trend in the frequency of consumption
of food groups per meal. The use of the CAAFE as a health surveillance system can be a promising
proposal for monitoring the health of this population in Brazil.
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