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A B S T R A C T

Objective

Perform comparative analysis of adequate consumption of fruits and vegetables and their associated factors in 
schoolchildren. 

Methods

Probabilistic samples representative of students of both sexes, 7 to 14 years old, from public and private schools 
in Florianópolis, SC were investigated in cross-sectional studies in 2007 (n=2,836) and 2012 (n=2,506). The 
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exposure variables were: sex, age, family income per capita, mother’s education and school system. The outcome 
variable (fruit and vegetable consumption) was collected using the third validated version of the previous day’s 
food questionnaire. Using the Chi-Square test, exposure variables with a p-value <0.20 were eligible for analysis 
using crude and adjusted multiple logistic regression models. Exposure variables with p<0.05 were considered 
to be associated with the consumption of fruits and vegetables. 

Results

There were no significant differences in the adequate consumption between 2007 and 2012. While in 2007 the 
per capita family income was the only exposure variable associated, in 2012 only a mother with complete higher 
education was a protective factor for the adequate consumption of fruits and vegetables. 

Conclusion

Despite governmental strategies to stimulate the consumption of fruits and vegetables in Brazil, their results are 
still not perceptible, requiring more time for an evaluation of effectiveness.

Keywords: Child. Cross-sectional studies. Food consumption. Fruit. Vegetables. 

R E S U M O

Objetivo

Realizar análise comparativa do consumo adequado de frutas e de vegetais e seus fatores associados em 
escolares. 

Métodos

Em estudos transversais de 2007 (n=2.836) e de 2012 (n=2.506), foram investigadas amostras probabilísticas 
representativas de escolares de ambos os sexos, com idade entre 7 e 14 anos, pertencentes a escolas públicas e 
privadas de Florianópolis, SC. As variáveis de exposição foram: sexo, idade, renda familiar per capita, escolaridade 
da mãe e sistema escolar. A variável de desfecho (consumo de frutas e de vegetais) foi coletada por meio da 
terceira versão validada do questionário alimentar do dia anterior. A partir do teste de chi-quadrado, as variáveis 
de exposição com valor de p<0,20 foram elegíveis para análise por meio de modelos bruto e ajustado de 
regressão logística múltipla. Enquanto isso, as que apresentaram valor de p<0,05 foram consideradas associadas 
ao consumo de frutas e de vegetais. 

Resultados

Não houve diferenças significativas no consumo adequado entre 2007 e 2012. Enquanto em 2007 a renda 
familiar per capita era a única variável de exposição associada, em 2012 apenas a escolaridade da mãe, com 
ensino superior completo, foi fator protetor para o consumo adequado de frutas e de vegetais. 

Conclusão

Apesar das estratégias governamentais para estimular o consumo de frutas e de vegetais no Brasil, seus 
resultados ainda não são perceptíveis, exigindo mais tempo para uma avaliação de eficácia.

Palavras-chave: Criança. Estudos transversais. Consumo de alimentos. Frutas. Verduras.

I N T R O D U C T I O N

According to the World Health Organization (WHO), Fruits and Vegetables (FV) are essential 
components of healthy eating. This food group is a source of vitamins and minerals, dietary fibers and 
a number of beneficial substances such as plant sterols, flavonoids and other kinds of antioxidants. 
The low consumption of these foods is among the five main risk factors for the occurrence of Chronic 
Noncommunicable Diseases (CNCD). It is estimated that by 2018, 5.2 million deaths worldwide have 
been attributed to inadequate consumption of FV [1].

The World Health Organization recommends for the general population the minimum 
consumption of 400 grams of FV per day, or the equivalent of five servings [1]. However, different 
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countries have specific intake recommendations for FV, and in Brazil. The second edition of the 
Brazilian Population Food Guide, published in 2014, does not define servings or amounts of 
consumption for food groups, it continues to stimulate the intake of FV by recommending, in the Ten 
Steps to Adequate and Healthy Eating section, the widespread consumption of in natura or minimally 
processed food [2].

The low consumption of FV by children and adolescents seems to be common in both 
developed and developing countries [3-5], although there is a trend of lower consumption in less 
developed regions, directly reflecting the cultural, socioeconomic and agricultural conditions of these 
populations [6]. Accompanying the international scenario, the consumption of FV in Brazil is also 
below the recommendations for this age group [7-12].

Lack of exposure to food, food availability at home, education, family income, advertising, the 
type of food consumed in school, and level of knowledge about nutrition have been associated with 
the consumption of FV by children and adolescentes [3,8,13,14]. A study carried out in 2007, with 
2,836 children and adolescents, aged 7 to 14, living in the city of Florianópolis (Brazil), found that 
only 4.8% had adequate consumption of FV, and the associated variables were the school system, 
the mother’s educational level and the per capita family income being that, after the adjustment, only 
the per capita family income maintained the association [15].

Considering that, after 2007, the Brazilian government expanded its strategies to reinforce 
adequate and healthy eating as a human right, with emphasis on the implementation of the Sistema 
Nacional de Segurança Alimentar e Nutricional (National System of Food and Nutrition Security) in 
2006, changes in the legislation of the Programa Nacional de Alimentação Escolar (National School 
Nutrition Program) in 2009 and the creation of the Política Nacional de Segurança Alimentar e 
Nutricional (National Policy on Food and Nutrition Security) in 2010, this article aims to perform a 
comparative analysis of the adequate consumption of FV, and its associated factors in schoolchildren 
aged 7 to 14 years old between 2007 and 2012 [16-18]. 

M E T H O D S

Data from two cross-sectional studies with the same design that investigated the adequacy 
of the consumption of FV and the associated factors in probabilistic samples of 7 to 14 year-old 
schoolchildren from both private and public schools in Florianópolis were analyzed. These data were 
collected in 2007/2008 (1st wave) and in 2012/2013 (2nd wave). The studies were funded by the 
Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq, National Council for Scientific 
and Technological Development) (Protocol n. 402322/2005-3 and Protocol n. 483955/2011-6) and 
approved by the Research Ethics Committee (Protocol n. 028/2006 and 120341/2012). All children 
and adolescents consented orally to the data collection, and their parents or guardians signed the 
Informed Consent Form.

A detailed description of the methods used to determine the sample size as well as the 
sampling of the two studies have been described in previous publications [15,19-22]. In the 2007 
study, the sample size was based on the prevalence of obesity of 10% for children from 7 to 10 
years-old, and 17% for children from 11 to 14 years-old, with a margin of error of two percentages, 
a design effect of 1.3 and a study power of 80%, resulting in a sample size of 2,800 students. Adding 
a random loss of 10%, a total of 3,100 students should be investigated.

The final sample effectively included for the year 2007 was composed of 2,836 students. In 
the 2012 study, to estimate the sample size, the initial parameters were: the total number of students 
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aged 7 to 14 years-old (n=45.247) in the city; an expected overweight/obesity prevalence of 38%; a 
sample error of 3.5 percent (two-tailed) and a confidence interval of 95%, estimating a total of 727 
students would be necessary. Considering a delineation effect of 1.8 and the stratification by age 
group (7-10 and 11-14 years-old), the total sample size would be 2,618 students to be evaluated.

Adding 10% to this value for possible losses or refusals, a total of 2,880 students should 
be investigated. Considering these parameters, the largest sample size required to test associations 
(considering an exposure prevalence of 5%) was lower than the sample size obtained “from” the 
prevalence estimate (n=2,880), even after an increase in the number of schoolchildren for provisioning 
eventual losses/refusals and an adjustment for confounding factors. In this article, for the year 2012, 
the final sample investigated was composed of 2,506 students.

The selection of the samples occurred in two steps in both waves of the research. In the 
first stage, the schools were stratified according to their region in the city and by school system. 
The schools in each geographic stratum were randomly selected, with a probability proportional 
to the size of the stratum. In the 1st wave (2007), 17 elementary schools (11 public and 6 private) 
were selected from the 87 schools in the municipality. In the year 2012, 30 schools (20 publics and 
10 privates), including the same 17 schools of the year 2007 were selected. In the second stage, 
the students were randomly selected by age group, with equal probability, in each of the selected 
schools. The analyzes to estimate the prevalence and the associated factors considered both the 
effect of the design and the sampling plan. 

The exposure variables investigated in this article were biological (child’s sex and age) and 
socioeconomic (per capita family income, the mother’s educational level and the school system). Sex, 
age and school system were collected from lists provided by the schools. The per capita family income, 
and the educational level of the mother were collected through a self-administered questionnaire 
sent to their parents or guardians.

The outcome variable – the consumption of FV – was collected through the 3rd version of 
the Previous Day’s Food Intake Questionnaire (PDFQ-3), which is characterized as a 24 hour recall-
type questionnaire, illustrated and structured to qualitatively evaluate the food consumption of 
schoolchildren [19]. In the PDFQ-3, all the six meals were ordered chronologically (breakfast, morning 
snack, lunch, afternoon snack, dinner and evening snack). The food or food groups of each meal 
sought to respect the Brazilian eating habits, and each meal contained the same 21 foods or food 
groups, which were selected considering the eating patterns of the students, the availability of food, 
the menus provided by the National School Nutrition Program and some precepts extracted from the 
1st edition of the Brazilian Population Food Guide [19]. The PDFQ-3 was validated by comparison 
with the direct observation of the food consumed in the previous day by students from 6 to 11 
years-old. The results of these studies demonstrated a high sensitivity and specificity for most 
food items, indicating that the instrument is valid for assessing the previous day’s food intake of 
schoolchildren [19].

In both waves, data collection of food consumption occurred between August and July, 
avoiding that the interference of seasonality in the results. The application of the PDFQ-3 was carried 
out in the classrooms, with the presence of the respective teachers, when initially the students 
were informed that they would have to remember everything they ate the day before to fill out the 
questionnaire. The questionnaires with the names of the students were delivered by the research 
team, who clarified any doubts the students had.



Revista de NutriçãoRev. Nutr. 2020;33:e190260

CONSUMPTION OF FRUITS AND VEGETABLES    5 https://doi.org/10.1590/1678-9865202033e190260

The exposure variables were sex (female and male), age group (7 to 9, and 10 to 14 years-old), 
school system (public and private), the mother’s educational level (never attended school or 
attended but did not complete elementary school, attended but did not complete high school 
or complete high school education, and complete higher education), per capita family income 
(quartiles in BRL). Specifically in relation to the per capita family income, due to the income gap 
between the two analyzed waves, the income intervals in each of the quartiles were different in 
each wave. Thus, in 2007, the quartiles were (in BRL): 1st quartile (≤540.00); 2nd quartile (540.01 
to 1,000.00); 3rd quartile (1,000.01 to 2,000.00); 4th quartile (>2,000.00). In 2012, the quartiles 
were (in BRL): 1st quartile (≤600.00); 2nd quartile (600.01 to 1,250.00); 3rd quartile (1,250.01 to 
2,400.00); 4th quartile (>2,400.00).

The outcome variable was the adequate consumption of FV. As the PDFQ-3 had not been 
designed to obtain information on frequencies and quantities, the determination of the adequate 
consumption of FV was performed as follows: it was considered adequate when the intake of FV was 
equal to or greater than five times per day, and inadequate when the intake of FV occurred less than 
five times a day, in an adaptation based on the recommendation of consumption of FV, according to 
the WHO [1].

Furthermore, for a descriptive analysis, fruit consumption alone was adequate when equal to 
or greater than twice a day, while vegetable consumption was considered adequate when equal to 
or greater than three times a day [15].

A database was created in the EpiData® software version 3.2, and verified by trained data 
entry operators [23]. Data consistency and amplitude were checked automatically, and were analyzed 
using Stata® software version 13.0 [24].

A descriptive analysis was conducted to show the distribution of the population according 
to biological, socioeconomic and adequate consumption of fruits, vegetables and FV variables. The 
results of this analysis were presented in frequency distribution tables comparing the two waves. 
Pearson’s Chi-Square (χ2) test was also used to verify the existence of significant differences (p<0.05) 
between the results of the two waves.

In the inferential analysis, the Chi-Square test (χ2) was used to verify the existence of significant 
differences between the categories of exposure variables (gender, age group, school system, 
mother’s education and family income per capita) in relation to the outcome variable (adequate VF 
consumption). All exposure variables with p<0.20 in χ2 were included for analysis using a multiple 
logistic regression models. The prevalence ratios were estimated together with the respective gross 
and adjusted Confidence Intervals of 95% (CI:95%). Exposure variables with a p-value ≥0.20 in the 
crude analysis were excluded from the adjusted analysis. The design effect was taken into account in 
all analyzes using the SVY command, which analyzes data from complex samples. Associations with 
a p-value <0.05 were considered significant.

R E S U L T S

In the two waves analyzed, there was a predominance of female schoolchildren (2007: 
52.1%, 2012: 54.0%; p>0,05), aged 10 to 14 years (2007: 67.9%, 2012: 54.3%; p<0,01), studying 
in the public school system (2007: 75.3%, 2012: 65.3%; p<0,01) and mothers with complete high 
school education (2007: 32.8%, 2012: 32.4%; p>0,05). The sex and the mother’s educational level 
variables did not present significant differences between the two collection periods. However, in 
2012, the prevalence of schoolchildren in the age group of 7 to 9, and of students enrolled in schools 
was significantly higher than in 2007 (Table 1).
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Table 1. Characteristics of schoolchildren aged 7-14 in the city of Florianópolis (SC), Brazil, 2007/2012.

Study variables

Year

p-value2007 2012

N % CI 95% N % CI 95%

Sex
Female 1478 52.1 50.1-53.8 1354 54.0 52.1-56.0

0.142
Male 1358 47.9 46.1-49.8 1152 46.0 44.0-47.9

Age (years)
7-9 909 32.1 30.2-33.7 1146 45.7 43.8-47.7

<0.001
10-14 1924 67.9 66.3-69.7 1360 54.3 52.3-56.2

School system
Public 2135 75.3 73.8-76.9 1637 65.3 63.4-67.1

<0.001
Private 701 24.7 23.0-26.2 869 34.7 32.8-36.5

Mother’s educational level
IES 692 25.2 23.6-26.9 624 25.8 24.0-27.5

0.974CES 545 19.9 18.4-21.4 486 20.0 18.5-21.7
CHS 899 32.8 31.1-34.6 786 32.4 30.6-34.3
CHE 605 22.1 20.5-23.6 529 21.8 20.2-23.5

Per capita family income (BRL)
1st quartile 722 29.8 27.6-32.0 521 24.3 22.5-26.1

<0.001
2nd quartile 529 21.8 20.2-23.4 528 24.6 22.8-26.4
3rd quartile 580 23.9 22.2-25.6 559 26.0 24.2-27.9
4th quartile 592 24.5 22.6-26.2 538 25.1 23.2-26.9

Note: CES: Complete Elementary School or incomplete high school; CHE: Complete Higher Education; CHS: Complete High School or incomplete 

higher education; CI: Confidence Interval; IES: Incomplete Elementary School or never attended school.

There was also a statistically significant difference in the per capita family income between 
the two collection periods. In 2007, there was a higher prevalence of schoolchildren in the lowest 
income quartile (29.8%) and, in 2012, a higher prevalence in the second highest quartile of family 
income (26.0%) (Table 1).

In the analysis of the adequacy of the consumption of FV, it was identified a greater 
adequacy for fruits in both waves (Table 2). In 2007, 543 schoolchildren (19.2%) showed 
adequate levels of fruit consumption, while in 2012, 527 (21.0%) of students showed adequate 
levels. In the analysis of the adequacy of the individual consumption of FV, and the combined 
consumption of FV, both in 2007 and in 2012, the values were around 5.0%. Regarding the 
variables shown in Table 2, no statistically significant differences were identified between their 
2007 and 2012 results.

Table 3 presents the gross and adjusted prevalence ratios for the association between the 
exposure variables and the appropriate consumption of FV for the 2007 and 2012 surveys. In the 
gross analysis, the private school system, a mother with a college degree and a higher per capita 
income were positively associated with adequate consumption of FV in 2012.

Table 2.	Adequacy of fruit and vegetable consumption among schoolchildren aged 7-14 in the city of Florianópolis (SC), Brazil, 

2007/2012.

Food group

Year

p-value2007 2012

N % CI 95% N % CI 95%

Fruits 543 19.2 15.5-22.8 527 21.0 19.4-22.7 0.086
Vegetables 144   5.1 4.1-6.1 135 5.3 4.5-6.3 0.513
Fruits and vegetables 135   4.8 3.7-5.9 136 5.4 4.6-6.4 0.255

Note: CI: Confidence Interval.
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Table 3.	Distribution of prevalence, gross and adjusted prevalence ratios, and the p-value of the association between the adequate 

consumption of fruits and vegetables, and the exposure variables of schoolchildren aged 7-14 in the city of Florianópolis (SC), 

Brazil, 2007-2012.

Variables

2007

% CI 95%
Gross Adjusted*

PR CI 95% p-value PR CI 95% p-value

Sex
Female 5.0 3.0-7.0 1 - - - - -
Male 4.5 3.4-5.7 0.90 0.5-1.5 <0.670 - - -

Age (years)
7-9 4.7 2.8-6.7 1 - -
10-14 4.7 3.2-6.3 1.00 0.5-1.8 <0.126 - - -

School system
Public 4.3 3.1-5.4 1 - - - - -
Private 6.3 3.0-9.6 1.50 0.8-2.5 <0.337 - - -

Mother’s educational level
CHE 6.5 4.3-8.6 1 - -
CHS 4.3 2.8-5.9 0.66 0.4-0.9 <0.027 - - -
CES 4.0 2.8-5.3 0.61 0.3-0.9 <0.040 - - -
IES 4.9 2.8-5.3 0.75 0.4-1.4 <0.350 - - -

Per capita family income (BRL)
1st quartile 6.9 4.3-9.6 1 - - 1 - -
2nd quartile 3.5 1.9-5.0 0.48 0.2-0.8 <0.019 0.48 0.2-0.8 0.019
3rd quartile 3.2 2.3-4.2 0.45 0.2-0.7 <0.007 0.45 0.2-0.7 0.007
4th quartile 5.4 2.7-8.1 0.77 0.7-1.4 <0.382 0.77 0.7-1.4 0.382

Variables

2012

% IC95%
Gross Adjusted*

PR CI 95% p-value PR CI 95% p-value

Sex
Female 4.7 3.6-5.8 1 - - 1 - -
Male 6.2 4.8-7.6 1.3 0.9-1.9 <0.095 1.1 0.7-1.6 0.638

Age (years)
7 - 9 6.1 4.7-7.5 1 - - 1 - -
10 - 14 4.8 3.7-6.0 0.8 0.6-1.1 <0.168 0.8 0.5-1.2 0.314

School system
Public 3.9 2.9-4.8 1 - - 1 - -
Private 8.3 6.4-1.0 2.2 1.5-3.1 <0.000 1.6 0.9-2.7 0.095

Mother’s educational level
CHE 7.9 5.9-10.5 1 - - 1 - -
CHS 4.6 3.3-6.3 0.6 0.4-0.9 <0.012 0.6 0.3-0.9 0.031
CES 4.7 3.1-7.0 0.6 0.4-1.0 <0.040 0.5 0.3-0.9 0.020
IES 5.1 3.6-7.1 0.6 0.4-1.0 <0.054 0.5 0.3-0.9 0.023

Per capita family income (BRL)
1st quartile 8.2 06.1-10.8 1 - - 1 - -
2nd quartile 5.2 3.6-7.3 0.6 0.4-1.0 <0.049 0.8 0.5-1.4 0.410
3rd quartile 3.8 2.4-5.8 0.5 0.3-0.8 <0.003 0.7 0.3-1.4 0.291
4th quartile 3.6 2.3-5.6 0.4 0.3-0.7 <0.003 0.7 0.3-1.4 0.268

Note: *Analysis adjusted for variables such as p-value <0.20.
CES: Complete Elementary School or incomplete high school; CHE: Complete Higher Education; CI: Confidence interval; CHS: Complete High 

School or incomplete higher education; IES: Incomplete Elementary School or never attended school; PR: Prevalence Ratio.

In the adjusted analysis, the strength of association of all exposure variables was lost. It 
should be noted that the mother’s educational level was the only exposure variable that maintained 
a statistically significant association, showing that a mother with a higher education degree was the 
only protective factor for the adequate consumption of FV among schoolchildren (Table 3).

D I S C U S S I O N

When comparing the results of the two waves, it should be noted that in 2012, the adequacy 
of individual fruit consumption, individual vegetable consumption, and the combined consumption 
of FV did not show any significant differences in relation to the values found in 2007.
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Our findings corroborate with other studies that have identified an adequacy of fruit intake 
over vegetables among children and adolescents in Brazil as well as in other countries. One study, 
who also used the PDFQ-3 for data collection, and found adequate fruit consumption levels which 
were almost 5 times higher than that of vegetables among 1,232 schoolchildren aged 7 to 10 years 
in Florianópolis [25]. Also, a Dutch study carried out with 1,105 students in 2003 and with 577 
in 2009, which investigated differences in the intake of FV through a self-administered 24h recall 
questionnaire, also found fruit consumption adequacy levels which were 5.6 times higher than that 
of vegetables in 2003 and 3.8 times higher in 2009 [26].

When analyzing the prevalence of adequacy in the combined consumption of FV, the values 
found in our study, referring to the 2012 findings, are significantly lower than those presented in other 
surveys conducted in Europe. A study by Fischer et al., showed adequate levels in the consumption 
of FV in the 2003 wave which were 2.2 times higher and, in the 2009 wave, 3.1 times higher 
than the results of the present study [26]. Authors identified two times the prevalence of adequate 
consumption of FV among German adolescents when compared to our results [4]. A cross-sectional 
study with 466 Scottish children aged 4 to 13, with food consumption data directly collected with 
the children through a questionnaire, resulted in an adequate consumption of FV of 42% [27]. And, 
a review that compared the consumption of FV among adolescents from 11 countries in the Eastern 
Mediterranean Region, found adequate consumption levels which were 3.6 times higher than our 
findings [28]. A study that assessed the dietary intake of 789 Australian 4 to 8 years old children and 
compared with the recommendations of the Australian Healthy Eating Guide found that there are 
significant discrepancies between contemporary Australian children’s eating patterns and national 
recommendations and only one child met recommended daily servings for all food groups [29].

Although the aforementioned studies used different parameters from the ones used in this 
study to determine the adequacy of FV consumption, there seems to be a greater adequacy in the 
consumption of FV among European children and adolescents compared to the population studied. 
This difference becomes even more important when one observes that the findings of this study 
seen to point to stability in the adequate consumption of FV between 2007 and 2012, diverging, for 
example, from the findings of Vereecken et al., which, through analysis of data from studies involving 
448,951 adolescents from 33 countries and regions in Europe and North America, observed an 
increase in the daily consumption of FV between 2002 and 2010 in most countries [30].

The positive association observed between the adequate consumption of FV and the private 
school system, a mother with complete higher education, and a higher per capita family income 
was similar to the study by Maranhão et al., who investigated, through home visits, 520 adolescents 
and adults residing in Brazil [31]. However, in our study, the mother’s educational level was the only 
variable that in the adjusted analysis maintained a statistically significant association, evidencing 
that a mother with complete higher education was the only protective factor for the adequate 
consumption of FV between the students. Therefore, a result different from the one found in the 
2007 wave, when in the post-adjustment analysis, only the per capita family income maintained the 
association with the outcome.

Although a higher per capita family income is a protective factor for the consumption of FV 
among children and adolescents in our study in the 2012 wave, there was a loss of their strength 
of association in the adjusted analysis, which differs from the relative findings regarding the wave 
of 2007. This difference between the waves can be explained by the improvement in the per 
capita income among families, which reflects a change in Brazil since the 2000s, where the Human 
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Development Index grew more than 10% between 2000 and 2015 and the Gini Index was reduced 
by almost 10% between 2002 and 2012 [32,33].

In relation to the protective factor of a higher educational level by the mother in the 
consumption of FV among children and adolescents, studies carried out in different countries have 
pointed out such evidence [3,4,34,35]. In these studies, this association is explained by the fact that 
a higher maternal educational level is also associated with a higher income among families, which 
would result in greater capacity to access quality food. In addition, it is understood that mothers with 
higher educational levels are more likely to discriminate between what is considered healthy eating 
and to have a greater ability to promote food education strategies for their children. 

Still, Hass and Hartmann, in a study that analyzed, through regression models, data from 
3 dietary records of 702 German parents and their children, who ranged from 7 to 10 years-old, 
reinforce that the eating habits of children and adolescents is associated with the family dietary 
pattern, revealing three determining factors for the consumption of FV: knowledge of different types 
of FV, preferences for FV and parental consumption of FV [36].

Lotrean and Tuiti, in a cross-sectional survey of 361 school-aged children (11 to 14 years) 
from Romania, found that fruit consumption was higher among children who reported greater 
availability of fruit at home, as well as where the eating pattern of the mother was better [37]. The 
level of mother education too was identified as a important factors associated with their at-home 
support of fruit and vegetable consumption for their children, in a national representative sample 
of Polish mothers of children aged 3-10 years (n=1200) [38]. It is highlighted that the influence of 
socioeconomic status in children’s eating behavior was also one of the standout factors in a narrative 
review study on the theme [39].

Considering the importance of actions to encourage the consumption of FV among 
schoolchildren and to guide the parents of these students about healthy eating habits, it should 
be noted that between 2007 and 2012, several governmental actions were implemented for this 
purpose. In 2009, the Brazilian federal government updated the legislation of the National School 
Nutrition Program, encouraging the acquisition of diversified types of food, produced locally and 
preferably through family-based agriculture. Furthermore, it reinforced the importance of food 
and nutrition education actions that also involve the school community, which includes parents or 
guardians of children and adolescents who study in school [17].

Also noteworthy are the implementation of the National Policy on Food and Nutrition Security 
in 2010, and the updating of the National Food and Nutrition Policy in 2011, which reinforced the 
importance of food and nutrition education, and the provision of healthy food in schools. In 2012, 
Brazil published the Food and Nutrition Education Reference Framework for Public Policies, which 
highlights the need to increase articulated actions that enable the incorporation of food, health and 
nutrition issues in curricula and in schools’ pedagogical projects, also reinforcing the involvement of 
the students’ families [18,40,41].

Despite the normative advance of public policies to promote the consumption of FV in the 
school environment and actions of food and nutritional education for schoolchildren and their 
families, there is still a low variety of vegetables being offered in schools, and an important issue 
which is the rejection presented by the children to the vegetables offered, suggesting the need for a 
greater variation and the insertion of FV in school menus [42,43]. With socioeconomic characteristics 
different from Brazil, a study developed in the United States of America reinforce that the providing 
fresh fruits and vegetables is challenging for some schools due to cost, administrative burden, and 
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concern for food waste. To address these challenges, specific act proposes to allow american federally 
funded programs to substitute fresh fruits and vegetables with canned, frozen, or pureed versions, a 
fact that occurred for a long time in Brazil [44].

Returning to the brazilian reality, faced with a scenario of low levels of adequate consumption 
of FV, the National Food and Nutrition Policy and the Food and Nutrition Education Reference 
Framework point out, among the main challenges for the implementation of food and nutritional 
education actions, the difficulty of monitoring and disseminating actions in the school environment; 
the absence of a common intersectoral agenda; an approach which is limited to technical-scientific 
information; and insufficient appropriation of cultural and social dimensions as determinants of 
eating habits [40,41].

Some limitations of the present study need to be pointed out, such as the use of frequency of 
consumption of FV (times per day), considering a frequency of consumption equal to or greater than 
five times a day. The WHO recommend the ingestion to be measured in grams and in the number of 
servings, respectively. Thus, this methodological strategy may have overestimated or underestimated 
the consumption of FV. The present study used the questionnaire to evaluate a single day of school 
nutrition, which can estimate a day’s intake of FV with precision, but not the usual intake of FV. 
However, a single day’s evaluation has shown to be adequate and has been frequently reported by 
some studies, particularly those involving robust and complex samples [8,45].

It is important to highlight the strengths of this study, which include an adequate sample size, 
methodological rigor, regional representativeness and a school-based population. This study provides 
significant contributions regarding the consumption of FV by schoolchildren and the results can serve 
as a basis for the development of public policies of eating habits and nutrition, directed to the studied 
population.

C O N C L U S I O N

The comparison of the results of the two waves did not show any significant changes in the 
adequacy of fruit and vegetable consumption among schoolchildren, but pointed to changes in the 
determinants associated with this consumption, which accompanies the findings of other studies and 
may be justified by changes in the socioeconomic profile of Brazilian families.

Although the quantification of the consumption of FV from a qualitative collection is a 
limitation of this study, the validation of the instrument used for collection and the methodological 
rigor in the data analysis give reliability to the results found.

It is pointed out that, even in the face of the strengthening of governmental strategies to 
stimulate the consumption of FV among schoolchildren in Brazil, their results are still not perceptible, 
requiring more time for an evaluation of effectiveness. We suggested that nationally based studies of 
the consumption of FV among Brazilian schoolchildren be carried out, as well as evaluative research 
that can demonstrate the impact of public policies on this consumption.

C O N T R I B U T O R S

FAG VASCONCELOS contributed to the design, research and writing of the manuscript, as well as the 
critical review and approval of the version to be published; C SOAR, CG GABRIEL, J NEVES, LP BRICARELLO and 
ML MACHADO contributed to the research and writing of the article, and critical review and approval of the 
version to be published.



Revista de NutriçãoRev. Nutr. 2020;33:e190260

CONSUMPTION OF FRUITS AND VEGETABLES    11 https://doi.org/10.1590/1678-9865202033e190260

R E F E R E N C E S

1.	 World Health Organization. Increasing fruit and vegetable consumption to reduce the risk of noncommunicable 
diseases 2018. Geneva: Organization; 2018 [cited May 7 2020]. Available from: http://www.who.int/elena/
titles/fruit_vegetables_ncds/en/

2.	 Ministério da Saúde (Brasil). Guia alimentar para a população brasileira. 2. ed. Brasília: Ministério; 2014 
[citado 7 maio 2020]. Disponível em:  http://bvsms.saude.gov.br/bvs/publicacoes/guia_alimentar_populacao_
brasileira_2ed.pdf

3.	 Hong SA, Piaseu N. Prevalence and determinants of sufficient fruit and vegetable consumption among 
primary school children in Nakhon Pathom, Thailand. Nutr Res Pract. 2017;11(2):130-8. https://doi.
org/10.4162/nrp.2017.11.2.130

4.	 Borrmann A, Mensink G. Fruit and vegetable consumption by children and adolescents in Germany: results 
of KiGGS wave 1. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2015;58(9):1005-14. 
https://doi.org/10.1007/s00103-015-2208-4

5.	 Centers for Disease Control and Prevention (United States). State indicator report on fruits and vegetables. 
Atlanta: Department of Health and Human Services; 2018 [cited May 5 2020). Available from: https://www.
cdc.gov/nutrition/downloads/fruits-vegetables/2018/2018-fruit-vegetable-report-508.pdf

6.	 Lock K, Pomerleau J, Causer L, Altmann DR, McKee M. The global burden of disease attributable to low 
consumption of fruit and vegetables: implications for the global strategy on diet. Bull World Health Organ. 
2005 [cited May 3 2020];83(2):100-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/15744402

7.	 Silva JA, Silva, KS, Silva, MC, Silveira, PM, Duca, GF, Benedet, J, et al. Fruits and vegetables consumption 
over a decade by adolescents Santa Catarina, Brazil. Ciênc Saúde Coletiva. 2018;25(2):613-21. https://doi.
org/10.1590/1413-81232020252.32452017

8.	 Souza AM, Barufaldi LA, Abreu GA, Giannini DT, Oliveira CL, Santos MM, et al. ERICA: ingestão de 
macro e micronutrientes em adolescentes brasileiros. Rev Saúde Pública. 2016;50(Suppl.1):5s. https://doi.
org/10.1590/S01518-8787.2016050006698

9.	 Silva DAS, Silva RJS. Association between physical activity level and consumption of fruit and vegetables 
among adolescents in northeast Brazil. Rev Paul Pediatr. 2015;33(2):167-73. https://doi.org/10.1016/j.
rpped.2014.09.003.

10.	Costa LCF, Vasconcelos FAG, Corso ACT. Factors associated with adequate fruit and vegetable intake 
by schoolchildren in Santa Catarina State, Brazil. Cad Saúde Pública. 2012;28(6):1133-42. https://doi.
org/10.1590/S0102-311X2012000600012

11.	Alves MA, Retondario A, Bricarello LP, Fernandes R, Souza AM, Zeni LAZR, et al. Association between dietary 
patterns and overweight/obesity: a Brazilian national school-based research (ERICA 2013-2014). J Public 
Health. 2019;27:1-9. https://doi.org/10.1007/s10389-019-01051-x

12.	Instituto Brasileiro de Geografia e Estatística (Brasil). Pesquisa Nacional de Saúde do Escolar: 2015. Rio 
de Janeiro: Instituto; 2016 [citado 8 maio 2020]. Disponível em: http://portalods.com.br/wp-content/
uploads/2018/04/liv97870.pdf

13.	Rieth MA, Moreira MB, Fuchs FD, Moreira LB, Fuchs SC. Fruits and vegetables intake and characteristics 
associated among adolescents from Southern Brazil. Nutr J. 2012;11(95):1-7. https://doi.org/10.1186/1475-
2891-11-95

14.	Nogueira LR, Fontanelli MDM, Aguiar BS, Failla MA, Florindo AA, Barrozo LV, et al. Access to street markets 
and consumption of fruits and vegetables by adolescents living in São Paulo, Brazil. Int J Environ Res Public 
Health. 2018;15,517-529. https://doi.org/10.3390/ijerph15030517

15.	Galego CR, D’Avila GL, Vasconcelos FAG. Factors associated with the consumption of fruits and vegetables 
in schoolchildren aged 7 to 14 years of Florianópolis, South of Brazil. Rev Nutr. 2014;27(4):413-22. https://
doi.org/10.1590/1415-52732014000400003

16.	Brasil. Lei nº. 11.346, 15 de setembro de 2006. Dispõe sobre as sanções penais e administrativas derivadas de 
condutas e atividades lesivas ao meio ambiente, e dá outras providências. Brasília: Presidência da República; 
1998 [citado 3 maio 2020]. Disponível em: http://www.planalto.gov.br/ccivil_03/Leis/L9605.htm

17.	Brasil. Lei nº. 11.947, 16 de junho de 2009. Dispõe sobre o atendimento da alimentação escolar e do 
Programa Dinheiro Direto na Escola aos alunos da educação básica; altera as Leis nos 10.880, de 9 de junho 



Revista de Nutrição Rev. Nutr. 2020;33:e190260

 

https://doi.org/10.1590/1678-9865202033e19026012    C SOAR et al.

de 2004, 11.273, de 6 de fevereiro de 2006, 11.507, de 20 de julho de 2007; revoga dispositivos da Medida 
Provisória no 2.178-36, de 24 de agosto de 2001, e a Lei no 8.913, de 12 de julho de 1994; e dá outras 
providências. Brasília: Presidência da República; 2009 [citado 3 maio 2020]. Disponível em: http://www.
planalto.gov.br/ccivil_03/_Ato2007-2010/2009/Lei/L11947.

18.	Brasil. Decreto nº 7.272, de 25 de agosto de 2010. Regulamenta a Lei no 11.346, de 15 de setembro de 2006, 
que cria o Sistema Nacional de Segurança Alimentar e Nutricional: SISAN com vistas a assegurar o direito 
humano à alimentação adequada, institui a Política Nacional de Segurança Alimentar e Nutricional (PNSAN), 
estabelece os parâmetros para a elaboração do Plano Nacional de Segurança Alimentar e Nutricional, e dá 
outras providências. Brasília: Presidência da República; 2010 [citado 3 maio 2020]. Disponível em: http://
www.planalto.gov.br/ccivil_03/_Ato2007-2010/2010/Decreto/D7272.htm

19.	Assis MAA, Benedet J, Kerpel R, Vasconcelos FAG, Di Pietro PF, Kupek E. Validation of the third version of 
the Previous Day Food Questionnaire (PDFQ-3) for 6-to-11-years-old schoolchildren. Cad Saúde Pública. 
2009;25(8):1816-26. https://doi.org/10.1590/S0102-311X2009000800018

20.	Bernardo CO; Vasconcelos FAG. Association of parents’ nutritional status, and sociodemographic and dietary 
factors with overweight/obesity in schoolchildren 7 to 14 years old. Cad Saúde Pública. 2012;28(2):291-304. 
https://doi.org/10.1590/S0102-311X2012000200008

21.	Corrêa EN, Vasconcelos FAG, Neves J, Rossi CE, Silva DAS. Utilization and environmental availability of 
food outlets and overweight/obesity among schoolchildren in a city in the south of Brazil. J Public Health. 
2017;40(1):106-13. https://doi.org/10.1093/pubmed/fdx017.

22.	Pinho MGM, Adami F, Benedet J, Vasconcelos FAG. Association between screen time and dietary patterns 
and overweight/obesity among adolescents. Rev Nutr. 2017;30(3):377-89. https://doi/org/10.1590/1678-
98652017000300010

23.	Christiansen TB, Lauritsen JM. EpiData: comprehensive data management and basic statistical analysis 
system. Odense: EpiData Association; 2004.

24	 StataCorp. Stata Statistical Software: release 13. College Station: StataCorp LP; 2013.

25.	Assis MAA, Calvo MCM, Kupek E, Vasconcelos FAG, Campos VC, Machado M, et al. Qualitative analysis of 
the diet of a probabilistic sample of schoolchildren from Florianópolis, Santa Catarina State, Brazil, using the 
Previous Day Food Questionnaire. Cad Saúde Pública. 2010;26(7):1355-65. https://doi.org/10.1590/S0102-
311X2010000700014

26.	Fischer C, Brug J, Tak NI, Yngve A, Te Velde SJ. Differences in fruit and vegetable intake and their determinants 
among 11-year-old schoolchildren between 2003 and 2009. Int J Behav Nutr Phys Act. 2011;8(141):1-11. 
https://doi.org/10.1186/1479-5868-8-141

27.	Althubaiti H, Coleman M. Scottish primary school children who consume greater levels of fruit and vegetables 
have improved health markers. Food Nutr Sci. 2017;8(5):485-511. https://doi.org/10.4236/fns.2017.85034

28.	Al Ani MF, Al Subhi LK, Bose S. Consumption of fruits and vegetables among adolescents: a multi-national 
comparison of eleven countries in the Eastern Mediterranean Region. Br J Nutr. 2016;116(10):1799-806. 
https://doi.org/10.1017/S0007114516003810

29.	Holmes KL, Rollo ME, Collins CE. Do the contemporary dietary patterns of children align with national food 
and nutrient recommendations? J Hum Nutr Diet. 2018;31:670-82. https://doi.org/10.1111/jhn.12570

30.	Vereecken C, Pedersen TP, Ojala K, Krølner R, Dzielska A, Ahluwalia N, et al. Fruit and vegetable consumption 
trends among adolescents from 2002 to 2010 in 33 countries. Eur J Public Health. 2015;25(Suppl.2):16-9. 
https://doi.org/10.1093/eurpub/ckv012

31.	Maranhão RVA, Costa RS, Sichieri R, Veiga GV. Consumption and reasons for non-consumption of fruits and 
vegetables by adolescents and adults living in the same household. Nutrire. 2014;39(2):203-13. https://doi.
org/10.4322/nutrire.2014.019

32.	Programa das Nações Unidas para o Desenvolvimento. Desenvolvimento humano nas macrorregiões 
brasileiras. Brasília: Programa; 2016 [citado 7 maio 2020]. Disponível em: http://repositorio.ipea.gov.br/
bitstream/11058/6217/1/Desenvolvimento%20humano%20nas%20macrorregi%C3%B5es%20brasileiras.
pdf

33.	Instituto Brasileiro de Geografia e Estatística (Brasil). Sistema IBGE de Recuperação Automática (SIDRA): 
indicadores de desenvolvimento sustentável 2018. Rio de Janeiro: Instituto; 2018 [citado 6 maio 2020]. 
Disponível em: https://sidra.ibge.gov.br/pesquisa/ids



Revista de NutriçãoRev. Nutr. 2020;33:e190260

CONSUMPTION OF FRUITS AND VEGETABLES    13 https://doi.org/10.1590/1678-9865202033e190260

34.	Zadka K, Pałkowska-Goździk E, Rosołowska-Huszcz D. Relation between environmental factors and children’s 
health behaviors contributing to the occurrence of diet-related diseases in central Poland. Int J Environ Res 
Public Health. 2018;16(1):52-66. https://doi.org/10.3390/ijerph16010052

35.	Hodder RK, O’Brien KM, Stacey FG, Wyse RJ, Clinton-McHarg T, Tzelepis F, et al. Interventions for increasing 
fruit and vegetable consumption in children aged five years and under. Cochrane Database Syst Rev. 
2018;(5):CD008552. https://doi.org/10.1002/14651858.CD008552.pub5

36.	Hass J, Hartmann M. What determines the fruit and vegetables intake of primary school children? An analysis 
of personal and social determinants. Appetite. 2018;120:82-91. https://doi/org/10.1016/j.appet.2017.08.01

37.	Lotrean, LM, Tutui, I. Individual and familial factors associated with fruit and vegetable intake among 
11-to 14-year-old Romanian school children. Health Soc Care Community. 2014;23(5):541-9. https://doi.
org/10.1111/hsc.12166

38.	Groele B, Głąbska D, Gutkowska K, Guzek D. Influence of the socio-demographic characteristics of mothers 
of children aged 3-10 years on their at-home support of fruit and vegetable consumption. Rocz Panstw Zakl 
Hig. 2019;70(3):277-85. https://doi.org/ 10.32394/rpzh.2019.0078

39.	Scaglioni S, De Cosmi V, Ciappolino V, Parazzini F, Brambilla P, Agostoni C. Factors Influencing Children’s 
Eating Behaviours. Nutrients. 2018;10(6):706. https://doi.org/10.3390/nu10060706

40.	Ministério da Saúde (Brasil). Política Nacional de Alimentação e Nutrição. Brasília: Ministério; 2011 [citado 5 
maio 2020]. Disponível em:  http://189.28.128.100/dab/docs/portaldab/publicacoes/national_food_nutrition_ 
policy.pdf

41.	Ministério do Desenvolvimento Social e Combate à Fome (Brasil). Marco de referência de educação alimentar 
e nutricional para as políticas públicas. Brasília: Ministério; 2012 [citado 6 maio 2020]. Disponível em: http://
www.cfn.org.br/wp-content/uploads/2017/03/marco_EAN.pdf

42.	Rossi CE, Costa LCF, Machado MS, Andrade, DF, Vasconcelos FAG. Factors associated with food consumption 
in schools and overweight/obesity in 7 to 10-year-old schoolchildren in the state of Santa Catarina, Brazil. 
Ciênc Saúde Coletiva. 2019;24(2): 443-54. https://doi.org/10.1590/1413-81232018242.34942016

43.	Issa RC, Moraes LF, Francisco RRJ, Santos LC, Anjos AFV, Pereira SCL. School meals: planning, production, 
distribution, and adequacy. Rev Panam Salud Publica. 2014 [citado 5 maio 2020];35(2):96-103. Disponível 
em: https://www.scielosp.org/pdf/rpsp/2014.v35n2/96-103/pt

44.	Schultz C, Thorlton J. Access to Fresh fruits and vegetables in school lunches: a policy analysis. J Sch Nurs. 
2019;35(4):248-55. https://doi.org/ 10.1177/1059840518762517

45.	Barufaldi L, Abreu GA, Veiga G, Sichieri R, Kuschnir M, Cunha D, et al. Software to record 24-hour food 
recall: application in the Study of Cardiovascular Risks in Adolescents. Rev Bras Epidemiol. 2016;19(2):464-8. 
https://doi.org/10.1590/1980-5497201600020020

Receveid: December 19, 2019
Final version: May 13, 2020
Approved: June 23, 2020

 


