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ABSTRACT
Objective: To assess whether the school environment is associated with adherence to school meals among adolescent stu-
dents in Brazilian public schools. Methods: Data from the 2015 National School Health Survey were analyzed. The provision 
of school meals was assessed according to student report and adherence through the frequency of weekly consumption, 
classified as adherence (≥3x/week), unsatisfactory adherence (≤2x/week), and non-adherence (none). The following 
characteristics of the school environment were considered: availability of a properly functioning kitchen and dining hall, 
cafeteria, and alternative outlets inside or outside schools, and sale of unhealthy food in the cafeteria and alternative outlets. 
Prevalence estimates were calculated considering the sample’s complex design. Results: 86.5% of public schools offered 
school meals, to which 31.3% of students adhered, 37.9% had unsatisfactory adherence, and 30.8% did not adhere to 
school meals. Adherence to school meals was higher among schoolchildren in the Midwest Region, from non-capitals, and 
rural area, while less adherence was observed among students from schools with a cafeteria, an alternative food outlet, 
and a cafeteria selling soft drinks. Conclusions: Low adherence to school meals is associated with the school geography 
and food environment. These results can support the formulation of actions to improve the school environment and help 
the universality of participation in the School Nutrition and Food Policy.
Keywords: Adolescents; Meals; Public policy; School; School-based survey.
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INTRODUCTION
Eating habits acquired in childhood and adolescence 

generally remain in adulthood1,2. High consumption of 
ultra-processed foods and low consumption of fruits and 
vegetables prevail among Brazilian adolescents, which is 
considered a significant risk factor for the early onset of 
obesity and other chronic non-communicable diseases, 
bringing serious repercussions in adulthood1,3, and contributing 
negatively to school performance4.

The environment has a significant influence on the eating 
habits of adolescents, emphasizing the school environment5 
because students remain at school for a considerable period 
of the day in most countries. Thus, at least one daily meal 
is consumed at school6,7. However, while the school is a 
strategic place for promoting healthy eating habits8, students 
are predominantly exposed to the sale of unhealthy foods 
in the school food environment9,10,11,12. According to the 
Food and Agriculture Organization of the United Nations 
(FAO), the school food environment corresponds to the 
available spaces and infrastructure where food can be 
obtained, purchased, or consumed in and around schools. 
Thus, depending on the availability, access, and types of 
food sold, this environment can be an essential factor in 
obesity in children and adolescents13.

In Brazil, in order to meet student nutritional needs 
during their school stay, public schools provide food to all 
students of primary education throughout the school year 
under the National School Feeding Program (PNAE), which, 
in turn, aims to contribute to the growth, biopsychosocial 
development, learning, and academic performance of 
students, and promote the consolidation of healthy eating 
habits, through food and nutrition education interventions14. 
Brazilian students can benefit from one or up to three 
meals a day, depending on their age and how long they 
stay in school, and the distribution times are defined by the 
responsible technical nutritionist15. However, the achievement 

of this program’s objectives may be impaired due to the 
low adherence to school meals among adolescents, ranging 
from 20 to 60%16,17,18,19,20,21,22.

Considering that the food environment of Brazilian 
schools has obesogenic features9,10,11,12 and that this may 
be contributing to low adherence to school meals17,22, this 
study aims to evaluate adherence to school meals according 
to the characteristics of the school environment among 
adolescent students in Brazilian public schools.

METHODS
This is a descriptive, cross-sectional study with data 

from the 2015 National School-based Health Survey (PeNSE), 
through a partnership between the Brazilian Institute of 
Geography and Statistics (IBGE) and the Ministry of Health, 
with support from the Ministry of Education. The study was 
approved by the National Research Ethics Commission 
(CONEP), on March 30, 2015 (registration Nº 1.006.467).

PeNSE is carried out every three years. However, the 
2015 edition is the last available. Study data were obtained 
through a survey carried out with 9th-grade school students 
enrolled in the 2015 school year and regularly attending 
public and private schools in urban and rural areas 
throughout the national territory. The sample size allowed 
us to estimate the parameters for each of the 26 states and 
the Federal District, including capitals and municipalities 
in the Brazilian inland region. More detailed information 
on sample size can be found in another publication23.

Data were collected from April to September 2015 using 
a smartphone containing a structured and self-administered 
questionnaire divided into thematic modules. For this study, 
questions related to geographical characteristics, the school’s 
administrative type, and food were used. PeNSE 2015 
evaluated a total of 102,072 students frompublic (81,154) 
and private schools (20,918). However, considering that this 
study aimed to assess adherence to school meals for students 

RESUMEN
Objetivo: Evaluar si el ambiente escolar está asociado con la adherencia a las comidas escolares entre los estudiantes 
adolescentes de las escuelas públicas brasileñas. Métodos: Se analizaron datos de la Encuesta Nacional de Salud Escolar 
de 2015. La provisión de comidas escolares se evaluó de acuerdo con el informe del estudiante y la adherencia a través de 
la frecuencia de consumo semanal, clasificada como adherencia (≥3x/semana), adherencia insatisfactoria (≤2x/semana) 
y no adherencia (ninguna). Las características del entorno escolar consideradas fueron: la disponibilidad de una cocina y 
comedor, quiosco y punto alternativo de venta de alimentos dentro o en la entrada de la escuela, y la venta de alimentos 
no saludables en el quiosco y en los locales alternativos. Las estimaciones de la prevalencia se calcularon considerando el 
complejo diseño de la muestra. Resultados: 86.5% de las escuelas públicas ofrecieron comidas escolares, a las cuales se 
adhirió 31.3% de los estudiantes, 37.9% tuvo adherencia insatisfactoria y 30.8% no se adhirió a las comidas escolares. 
La adherencia a las comidas escolares fue mayor entre los escolares de la Región Centro-Oeste, de las no capitales y del 
área rural, mientras que se observó una menor adherencia entre los estudiantes de las escuelas con cafetería, un punto de 
venta de comida alternativa y una cantina que vende refrescos. Conclusiones: La baja adherencia a las comidas escolares 
se asocia con variables geográficas de la escuela, así como con el entorno alimentario escolar. Por tanto, estos resultados 
pueden apoyar la formulación de acciones que tengan como objetivo mejorar el entorno escolar y ayudar a la universalidad 
de la asistencia a la Política de Nutrición y Alimentación Escolar.
Palabras clave: Adolescentes; Comidas; Escuelas; Encuesta basada en la escuela; Política pública.
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served by the National School Feeding Program (PNAE), 
namely, those enrolled in the public primary education 
network14, only public schools that offered school meals 
were analyzed (67,881).

The provision of school meals was analyzed through 
the question, “does your school offer food (school meals/
lunch) to students in your class?” answered by students. 
Adherence to school meals was assessed based on the 
question “do you usually eat the food (school meals/lunch) 
offered by the school?”, with answers categorized into: (1) 
adherence: “yes, every day”; and “yes, 3 to 4 days a week”, 
(2) unsatisfactory adherence: “yes, 1 to 2 days a week” and 
“rarely” and (3) non-adherence: “no”.

The following variables were considered for geographical 
characteristics and school’s administrative type: school’s 
administration type (federal, state, and municipal); regions 
(North, Northeast, Southeast, South, and Midwest); federative 
units; school’s municipality type (capital and non-capital) 
and school’s geographical location (urban and rural).

The school environment was assessed by a questionnaire 
answered by school principals. The selected questions were: 
(1) Does the school have a kitchen in good condition? (2) 
Does the school have a dining hall in good condition? (3) 
Does the school have a cafeteria? (4) Are there alternative 
outlets selling food products inside or at the school’s entrance? 
(e.g., street vendor). All of these questions established 
dichotomous variables (“yes” and “no”). The following 
answer options were available for questions regarding the 
kitchen and cafeteria: “there is no kitchen”, and “there is 
no cafeteria”. Therefore, these answers were grouped in 
the “no” category. 

Schools that had a cafeteria and an alternative outlet 
were evaluated for the sale of the following foods: soft drinks, 
sugar-sweetened beverages, fried salty snacks, bagged salty 
snacks (processed), biscuits or cookies (salty or sweet), and 
sweets (sweets, candies, chocolate, and others). These foods 
were selected from the food groups frequently available in 
cafeterias and alternative points of sale23 and considered 
ultra-processed foods per NOVA classification24. Brazilian 
adolescents mainly consume these foods25,26,27, and the 
sale of these foods in the school environment is positively 
associated with their intake among adolescent students10.

Percentages of adherence to school meals and their 
respective 95% confidence intervals (95% CI) were 
estimated according to the geographical characteristics, 
school administration type, and characteristics of the school 
environment. The bivariate association was identified by the 
non-overlapping of the intervals. The SPSS version 23.0 for 
Windows was used to perform the analyses, considering 
the sample’s complex design.

RESULTS
Of the 81,154 public schools included in the study, 

86.5% offered school meals in 2015. The percentage of 
students benefited by the provision of school meals was 
higher in state (88.0%; 95% CI: 87.0; 89.0) compared to 

municipal schools (84.4%; 95% CI: 83.3; 85.5). The South 
(93.4%; 95% CI: 92.3; 94.3) and Southeast (91.6%; 95% 
CI: 90.4; 92.7) regions had higher proportions of school 
meals compared to the North and Northeast regions, of 
78.2% (95% CI: 76.3; 80.0) and 78.3% (95% CI: 77.0; 79.5), 
respectively. Schools in rural areas (77.4%; 95% CI: 75.3; 
79.4) had a lower proportion of school meals than those 
in the urban area (87.4%; 95% CI: 86.7; 88.2) (Tabla 1). 

Among the 67,881 students enrolled in public schools 
offering school meals, 31.3% (95% CI: 30.0; 32.7) showed 
adherence to school meals, 37.9% (95% CI: 37.1; 38.7) 
showed unsatisfactory adherence and 30.8% (95% CI: 
29.4; 32.2) did not adhere. Adherence to school meals was 
significantly higher among students living in the Midwest 
(40.4%; 95% CI 38.3; 42.5) and South (35.7%; 95% CI 
33.0; 38.6), in non-capitals (33.2%; 95% CI 31.6; 24.6), 
and those who attended rural schools (42.4%; 95% CI 
39.0; 45.8) (Table 2).

The states with the most significant supply of food were 
Santa Catarina (94%), Rio Grande do Sul (94%), Espírito 
Santo (93%), Rondônia (93%), and Paraná (93%). Regarding 
adherence to school meals, the highest percentage was 
found in Tocantins (53%), Goiás (50%), Espírito Santo 
(43%), and Rio Grande do Sul (43%) (Figure 1). 

As for the characteristics of the school environment, 
96.1% (95% CI 95.6; 97.6) of the students attended school 
with a kitchen in good conditions, 63.1% (95% CI 57.6; 64.2) 
with a dining hall in conditions of use, 34.2% (95% CI 29.3; 
36.9) with cafeteria and 29.4% (95% CI 27.4; 33.5) with an 
alternative food-selling outlet. When analyzing adherence to 
school meals according to these characteristics, adherence 
was higher among students who attended schools without 
a cafeteria (34.3%; 95% CI 32.7; 36.0) and no alternative 
sale outlet (32.7%; 95% CI 31.0; 34.5) (Table 3).

Almost half of the students attended public schools 
with a cafeteria that sold soft drinks (41.9%; 95% CI 33.7; 
50.5). Also, adherence to school meals was significantly 
lower in this group (21, 2%; 95% CI 17.6; 25.3) than those 
in schools with a cafeteria that did not sell soft drinks. Of 
the students with access to the cafeteria inside the school, 
30.6% (95% CI 22.3; 39.5) were significantly exposed to 
the sale of sugar-sweetened drinks, 30.5% (95% CI 23, 8; 
39.8) fried salty snacks, 34.8% (95% CI 27.8; 44.1) biscuits 
or cookies (salty or sweet), and 32.4% (95% CI 25.8; 41.4) 
sweets. 

As for the sale of unhealthy foods by an alternative 
sale outlet, 68.0% (95% CI 25.8; 41.4) of students were 
exposed to soft drinks, 42.2% (95% CI 34.9; 46.7) to sugar-
sweetened beverages, 66.5% (95% CI 61.8; 73.6) to fried 
salty snacks, 71.5% (95% CI 66.1; 76.1) to bagged salty 
snacks (industrialized), 38.7% (95% CI 32.6; 44.1) to biscuits 
or cookies (salty or sweet), and 58.5% (95% CI 32.6; 44.1) 
to sweets. No statistical difference was observed for any 
item (Table 4) when analyzing the relationship between 
selling these foods through alternative sale outlets and 
adherence to school meals. 
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Table 1. Students benefited by the provision of school meals in public schools, according to administrative type and geographical 
characteristics. Brazil, 2015.

95%CI: 95% confidence interval.

Variable Total Offered school meals

 N % 95% CI % 95% CI

 81,154 85.5 83.4-87.5 86.5 85.7-87.1
Administrative type
 Federal 288 0.1 0.0-0.3 71.7 28.7-94.1
 State 49,462 56.5 53.0-59.9 88.0 87.0-89.0
 Municipal 31,404 43.4 39.9-46.9 84.4 83.3-85.5

Region
 North 21,349 10.2 9.5-11.0 78.2 76.3-80.0
 Northeast 27,244 27.5 25.9-29.1 78.3 77.0-79.5
 Southeast 13,492 42.4 40.1-44.8 91.6 90.4-92.7
 South 7,925 12.4 11.5-13.5 93.4 92.3-94.3
 Midwest 11,144 7.4 6.8-8.1 87.0 85.4-88.4

Municipality location
 Capital 36,324 19.6 18.2-21.1 87.2 86.2-88.2
 Non-capital 44,830 80.4 78.9-81.8 86.3 85.4-87.1

School location 
 Urban  72,984 90.3 88.8-91.7 87.4 86.7-88.2
 Rural 8,170 9.7 8.3-11.2 77.4 75.3-79.4

Table 2. Adherence to school meals according to the administrative type and geographical characteristics of public schools that offered 
school meals, Brazil 2015.

95%CI: 95% confidence interval.

 Variable Adherence Unsatisfactory adherence Non-adherence

 % 95% CI % 95% CI % 95% CI

Total
School meals 31.3 30.0-32.7 37.9 37.1-38.7 30.8 29.4-32.2

Administrative type
 Federal 28.2 18.9-39.8 38.8 32.6-45.4 33.0 20.1-49.0
 State 30.8 28.9-32.7 38.2 37.1-39.4 31.0 29.0-33.0
 Municipal 32.1 30.2-34.0 37.4 36.3-38.6 30.5 28.6-32.4

Region
 North 27.4 25.3-29.7 37.1 35.4-38.8 35.5 32.9-38.2
 Northeast 29.7 27.9-31.6 37.5 36.2-38.8 32.8 31.0-34.7
 Southeast 30.2 27.7-32.9 37.9 36.4-39.4 31.9 29.2-34.7
 South 35.7 33.0-38.6 38.7 36.7-40.6 25.6 23.0-28.4
 Midwest 40.4 38.3-42.5 39.2 37.7-40.7 20.4 18.9-22.1

Municipality location
 Capital 23.8 22.1-25.5 39.4 38.0-40.9 36.8 34.4-39.2
 Non-capital 33.2 31.6-34.6 37.5 36.6-38.5 29.3 27.7-30.9

School location
 Urban 30.3 28.9-31.7 38.1 37.3-39.0 31.6 30.1-33.1
 Rural 42.4 39.0-45.8 35.5 33.2-37.8 22.2 19.4-25.3
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Table 3. Adherence to school meals, according to characteristics of school environment among public schools that offered 
school meals, Brazil, 2015.

Figure 1: Percentage of schools offering school meals and adherence by federal unit, Brazil. PeNSE 2015.

95%CI: 95% confidence interval.

 Total Adherence Unsatisfactory adherence Non-adherence

Variable n % 95% CI % 95% CI % 95% CI % 95% CI

Functional kitchen       

 Yes 65,133 96.1 95.6-97.6 31.3 30.0-32.7 37.8 36.9-38.6 30.9 29.5-32.3

 No 2,620 2.9 2.4-4.4 32.2 28.3-36.3 40.3 36.2-44.5 27.6 23.1-32.5

Functional dining hall       

 Yes 40,043 63.1 57.6-64.2 31.1 29.3-32.9 37.8 36.8-38.8 31.1 29.4-32.9

 No 27,756 36.9 35.8-42.2 31.7 29.7-33.8 38.1 36.7-39.5 30.2 27.9-32.6

Presence of a cafeteria       

 Yes 22,143 34.2 29.3-36.9 27.2 24.8-29.6 37.3 35.8-38.8 35.5 32.9-38.2

 No 45,656 65.8 63.1-70.7 34.3 32.7-36.0 37.5 36.5-38.6 28.1 26.7-29.6

Alternative outlet       

 Yes 24,005 29.4 27.4-33.5 28.1 26.1-30.1 37.9 36.4-39.5 34.0 31.8-36.3

 No 43,794 70.3 66.5-72.6 32.7 31.0-34.5 37.9 36.9-38.8 29.4 27.7-31.2
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Table 4. Adherence to school meals, according to the products sold in the cafeteria and at an alternative sale outlet in public 
schools that offered school meals, Brazil, 2015.

95%CI: 95% confidence interval.

 Total Adherence Unsatisfactory Non-adherence
   adherence

Variable n % 95% CI % 95% CI % 95% CI % 95% CI

Sale of foods at the school cafeteria
Soft drinks
 Yes 10,044 41.9 33.7-50.5 21.2 17.6-25.3 36.4 33.3-39.5 42.5 37.4- 47.7
 No 9,531 58.1 49.5-66.3 29.7 25.9-33.8 37.9 35.9-39.9 32.4 28.5- 36.6
Sugar-sweetened beverages
 Yes 5,829 30.6 22.3-39.5 24.2 17.9-31.8 37.3 33.5-41.2 38.5 31.6- 46.0
 No 13,746 69.4 60.5-77.7 27.0 24.2-30.0 37.2 35.4-39.0 35.9 32.4- 39.3
Fried salty snacks
 Yes 8,416 30.5 23.8-39.8 21.2 18.1-24.7 37.0 33.0-41.1 41.9 37.4- 46.5
 No 11,159 69.5 60.2-76.2 28.3 24.6-32.3 37.4 35.7-39.1 34.3 30.3- 38.6
Bagged salty snacks
 Yes 10,669 50.7 41.9-59.0 23.9 19.4-29.1 35.7 33.1-38.3 40.4 35.4- 45.7
 No 8,906 49.3 41.0-58.1 28.4 25.4-31.6 38.9 36.7-41.0 32.7 29.1- 36.5
Biscuits or cookies (salty or sweet)
 Yes 7,551 34.8 27.8-44.1 25.6 21.6-30.1 36.1 34.3-37.9 38.3 33.4- 43.4
 No 12,024 65.2 55.9-72.2 26.4 22.8-30.5 37.8 35.5-40.3 35.7 31.6- 40.0
Sweets
 Yes 8,430 32.4 25.8-41.4 26.3 21.7-31.4 36.3 34.4-38.4 37.4 31.7- 43.5
 No 11,145 67.6 58.6- 4.2 26.1 22.6-29.9 37.7 35.4-40.0 36.3 32.4- 40.3

Sale of foods at the alternative outlet
Soft drinks
 Yes 16,010 68.0 62.4-72.9 28.8 25.4-32.5 36.9 34.6-39.2 34.3 31.3- 37.5
 No 7,782 32.0 27.1-37.6 28.9 26.4-31.6 38.9 36.5-41.4 32.2 28.8- 35.7
Sugar-sweetened beverages
 Yes 9,001 42.2 34.9-46.7 25.9 22.6-29.6 36.7 34.7-38.7 37.4 33.4- 41.7
 No 14,791 57.8 53.3-65.1 31.0 27.6-34.6 38.1 35.6-40.8 30.9 28.4- 33.5
Fried salty snacks
 Yes 16,899 66.5 61.8-73.6 29.5 26.3-32.9 36.6 34.7-38.6 33.9 31.1- 36.9
 No 6,893 33.5 26.4-38.2 27.7 24.2-31.5 39.3 36.0-42.7 33.0 29.0- 37.3
Bagged salty snacks
 Yes 16,249 71.5 66.1-76.1 29.1 25.8-32.6 37.2 35.0-39.5 33.7 30.7- 36.8
 No 7,543 28.5 23.9-33.9 28.3 25.4-31.5 38.2 35.7-40.8 33.4 30.1- 37.0
Biscuits or cookies (salty or sweet)
 Yes 8,592 38.7 32.6-44.1 29.8 24.7-35.4 36.3 33.7-39.0 33.9 29.6- 38.4
 No 15,200 61.3 55.9-67.4 28.3 26.0-30.7 38.3 36.1-40.5 33.4 30.8- 36.2
Sweets
 Yes 13,637 58.5 53.1-64.5 29.0 25.4-32.9 37.0 35.0-39.0 34.0 30.8- 37.3
 No 10,155 41.5 35.5-46.9 28.6 25.7-31.8 38.3 35.3-41.4 33.0 29.7- 36.5
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DIS CUSSION
This study’s results showed that adherence to school meals 

is associated with the school’s geographical characteristics 
and environment. Adherence showed a low value despite 
the high percentage of schools offering food to students. 
Schoolchildren in the North and Northeast regions, capitals, 
and urban areas showed lower school meal adherence. 
Regarding the characteristics of the internal environment, 
attending schools with a cafeteria and an alternative food 
sale outlet adversely interferes in adherence to school meals. 

PNAE is a universal program that aims to provide 
healthy food to students in Brazilian public schools, and all 
students must regularly consume school meals. However, 
this study shows that adherence to school meals is low, 
corroborating the findings of Locatelli et al.19, who found 
low regular consumption of school meals among students 
assessed in PeNSE 2012 (22.8%). An integrative review that 
evaluated school meals programs in Brazil and the United 
States found a similar result, showing a low adherence and 
acceptance in both programs28.

The national literature shows that the factors associated 
with low adherence to school meals among adolescents 
are both at the individual level, such as gender, age, race, 
maternal education, having a paid job, and socioeconomic 
conditions16,17,18,19,20,21, and the school context17,22. The 
presence of a cafeteria17,22 and poorer student perception 
of the physical structure of the cafeteria21 were negatively 
associated with adherence to school meals. However, the 
characteristics of the school environment are still poorly 
explored at the national level17,22.

This study’s results showed that schoolchildren from 
the Midwest and South regions who do not live in the 
capital and attend schools in the rural area showed greater 
adherence to school meals. However, there was a more 
generous supply of food in schools in the urban area and the 
South and Southeast regions, with no difference between 
capital and non-capital municipalities. Thus, it can be said 
that adherence to school meals is not influenced only by 
the food supply.

It is known that the external food environment, which 
are food sale physical spaces, including schools and informal 
vendors, influences the food choices of adolescents5. When 
evaluating the food environment of Brazilian public schools, 
Carmo et al.10 did not identify differences in the supply of 
school meals between the Brazilian macro-regions. However, 
they identified that schools in the North Region had the 
most obesogenic food environment. A higher proportion 
of informal vendors was observed at or around the school 
gates in the North region compared to the Southeast, 
South, and Midwest regions, which may explain the higher 
adherence to school meals observed among adolescents 
in the Midwest and South, reinforcing the hypothesis that 
the school food environment interferes with adherence to 
school meals. 

Locatelli et al.19 also found that students from the 
Midwest Region who did not live in capitals had a higher 

prevalence of regular intake of school meals. Hoffmann18 
studied the consumption data for school meals from the 
National Household Sample Survey (PNAD) of 2004 and 
2006 and found greater consumption, which is favorable to 
the affirmative answer to the question about the consumption 
of food offered by the school among adolescents in the 
North, Northeast and Midwest regions and residents of 
rural areas. 

Adequate adherence (consumption 4 to 5 times a week) 
of school meals was also higher in rural schools than in 
urban schools in a study carried out with 492 adolescents 
enrolled in the state schools of Lapa (PR), carried out by 
Cesar et al.16. The authors attributed this result to the longer 
commuting time to the rural residents’ school, thus making 
the time interval until the next meal longer, besides the 
eating habits of rural families being closer to the menus 
offered by the school compared to students in the urban 
area16. Rural households have greater availability and 
consumption of fresh or minimally processed food than 
urban households29,30. Therefore, the habits and food culture 
of adolescents in rural areas may be contributing to greater 
adherence to school meals.

The shorter distance and higher density of establishments 
selling unhealthy foods around schools are associated with 
poorly nutritious food choices among adolescents31. Thus, 
another possible explanation for the greater adherence to 
school meals among students in the rural area may be related 
to the greater adherence observed among schoolchildren 
without a cafeteria and point of sale, which can contribute 
to the lower availability of competing foods, which are not 
included in schools’ menus. 

Besides the geographic characteristics of the school, 
the results of this study indicate that adherence to school 
meals is also associated with the characteristics of the 
school environment, as students from schools with a 
cafeteria and an alternative food-selling outlet had less 
adherence to food. Similarly, Sturion et al.17 evaluated 2,678 
schoolchildren from the 1st to the 8th grade of elementary 
education in ten Brazilian municipalities, two from each 
geographic region, and found that commercial cafeterias 
in schools are inversely associated with daily adherence 
to the PNAE. Therefore, the availability and advertising of 
ultra-processed foods in the school environment influence 
the adolescents’ food choices5 and can be considered 
determining factors in the adherence to the food offered 
by the school, since it has been previously identified that 
adolescents who regularly buy food from the cafeteria are 
less likely to adhere to school meals20. 

School menus and adolescent food consumption 
were not evaluated in this study. However, a study that 
used the same sample as PeNSE 2015 found that those 
who attended schools in the capitals were more likely to 
regularly consume ultra-processed snacks and soft drinks 
than those who attended schools in non-capitals, which 
is possibly related to the greater availability of alternative 
sale outlets or cafeterias inside or near schools32. Similarly, 
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it is suggested that the lower adherence to school meals by 
students from the capitals in this study may be associated 
with food preferences and the school environment, which 
generally has a higher availability of competitive foods.

When evaluating the sale of unhealthy foods in the 
school environment, lower adherence to school meals 
was observed only among students exposed to the sale of 
soft drinks in cafeterias, although a higher prevalence of 
adolescents exposed to soft drinks and other markers was 
observed in places with alternative sale outlets. Regular 
consumption of soft drinks is inversely associated with 
adherence to school meals10,22, reinforcing the findings of 
this study regarding the negative influence of soft drink sales 
in the school environment on adherence to school meals.

Furthermore, the preference for foods with low nutritional 
value and high energy density is reasonably common among 
adolescents33, as such options are not included in school 
meals because the PNAE legislation requires the supply of 
fruits and vegetables, limits the supply of ultra-processed 
sweets and purchases, and prohibits the offering of sugar-
sweetened drinks15, which, associated with easy access to 
these foods in the school environment, can influence the 
level of adherence16. In a study conducted with adolescents 
from 23 public schools in Colombo (PR), Valentim et al.21 
found a high prevalence of competitive food consumption 
during their stay at school. Thus, the authors uncovered 
that the hypothesis of school meals not meeting students’ 
preferences seems to have been confirmed.

According to Carmo et al.10, the school environment can 
be obesogenic, depending on the foods sold in cafeterias 
and their surroundings. On the other hand, positive effects 
on Brazilian students’ eating habits who consume the meals 
offered by the school have already been evidenced.

In the USA, studies have shown that policies and 
regulations related to food sales in schools have resulted 
in improved eating habits among schoolchildren7. In Brazil, 
less than half of the states have a legal provision (ordinance, 
resolution, decree, or law) related to the sale of food in the 
school environment10. Also, many school cafeterias fail to 
comply with food marketing rules28,34. In this study, despite 
the high percentage of students benefiting from school 
meals in public schools, approximately half of the Brazilian 
states showed adherence below 30%. Therefore, the State 
must adopt measures to restrict or even prohibit the sale 
of unhealthy foods in and around the school environment 
throughout Brazil. Also, monitoring and inspection are 
essential to ensure compliance.

In this context, it is essential to highlight the importance 
of Food and Nutrition Education within the scope of the 
PNAE, which aims to encourage the voluntary adoption of 
healthy food practices and choices to promote learning, 
student good health, and individual quality of life15. Still, 
through food and nutrition education actions, it is possible 
to stimulate the consumption of school meals, thus favoring 
the achievement of one of the principles of the PNAE, 
universal service.

The acceptability of the menu and the consumption of 
other foods in the cafeterias and around the school were not 
evaluated in this study, which can interfere with adherence 
to school meals28. Moreover, it is worth mentioning that the 

questions regarding the sale of food in the school environment 
were answered by school principals, who, in turn, do not 
make up the target audience of these establishments. Thus, 
the possible unawareness of the directors regarding items 
sold may have interfered with this result. On the other hand, 
using a nationwide database with a high response rate is a 
strength of this study23.

CONCLUSION
Thus, we conclude that adherence to school meals is 

influenced by geographic characteristics and the school 
environment, emphasizing the negative association of a 
cafeteria and alternative outlet of sale with adherence to 
food offered by the school. Therefore, it is essential to 
adopt measures that prevent the sale of unhealthy foods 
in the school environment. It is also considered that, for 
the PNAE to achieve universal service, it is necessary to 
promote effective nutritional education actions involving 
the entire school pedagogical staff to foster the adoption 
of healthy habits and strengthen and improve the program. 

Funding Source. This work was supported by the 
Pró-Reitora de Pesquisa/Pró-Reitora de Ensino de Pós-
Graduação–Universidade Federal de Mato Grosso (UFMT).

REFERENCES
1. Craigie AM, Lake AA, Kelly SA, Adamson AJ, Mathers JC. 

Tracking of obesity-related behaviours from childhood to 
adulthood: A systematic review. Maturitas. 2011;70: 266-
284. 

2. Inchley J, Currie D, Young T, Samdal O, Torsheim T, Augustson 
L, et al. Growing up unequal: Gender and socioeconomic 
differences in young people’s health and well-being: Health 
Behaviour in School-Aged Children (HBSC) study: International 
report from the 2013/2014 survey. WHO Regional Office 
for Europe. Copenhagen; 2016.

3. Chang K, Khandpur N, Neri D, Touvier M, Huybrechts I, 
Millett C, et al. Association between childhood consumption 
of ultraprocessed food and adiposity trajectories in the Avon 
Longitudinal Study of Parents and Children Birth Cohort. 
JAMA Pediatr. 2021: e211573.

4. Wu XY, Zhuang LH, Li W, Guo HW, Zhang JH, Zhao YK, 
et al. The influence of diet quality and dietary behavior on 
health-related quality of life in the general population of 
children and adolescents: A systematic review and meta-
analysis. Qual Life Res. 2019; 28: 1989-2015. 

5. Raza A, Fox EL, Morris SS, Kupka R, Timmer A, Dalmiya N, 
et al. Conceptual framework of food systems for children 
and adolescents. Glob Food Sec. 2020; 27: 100436. 

6. Glanz K. Measuring Food environments. A historical 
perspective. Am J Prev Med. 2009; 36(4 Suppl.): S93-S98. 

7. Chriqui JF, Pickel M, Story M. Influence of school competitive 
food and beverage policies on obesity, consumption, and 
availability: A systematic review. JAMA Pediatr. 2014; 168: 
279-286. 

8. Story M, Nanney M, Schwartz MB. Schools and obesity 
prevention: Creating school environments and policies to 
promote healthy eating and physical activity. Milbank Q. 
2009; 87: 71-100.

9. Peres CM da C, Costa BV de L, Pessoa MC, Honório OS, Carmo 



740

Froelich M, et al. Rev Chil Nutr 2021; 48(5): 732-740.

AS do, Silva TPR da, et al. Community food environment 
and presence of food swamps around schools in a Brazilian 
metropolis. Cad Saude Publica. 2021; 37: e00205120

10. Carmo AS, Assis MM, Cunha C de F, Oliveira TRPR, Mendes 
LL. The food environment of Brazilian public and private 
schools. Cad Saude Publica. 2018; 34: 1-11. 

11. Gonçalves VSS, Duarte EC, Dutra ES, Barufaldi LA, Carvalho 
KMB. Characteristics of the school food environment associated 
with hypertension and obesity in Brazilian adolescents: A 
multilevel analysis of the Study of Cardiovascular Risks in 
Adolescents. Public Health Nutr. 2019; 22: 2625-2634. 

12. Henriques P, Torres CR, Mendon D, Moreira R, Barbosa 
S, Dias PC, et al. Food environment arounding public and 
private schools: An opportunity or challenge for healthy 
eating? Cienc Saude Coletiva. 2020; 25: 1-8. 

13. FAO. School Food and Nutrition Framework. Rome; 2019. 
36 p. Licence: CC BY-NC-SA 3.0 IGO 

14. Brasil. Resolução/CD/FNDE no 38, de 16 de julho de 2009. 
Provides for the provision of school meals to basic education 
students within the scope of the National School Food 
Program-PNAE. Diário Oficial da União Brasil, 2009 p. 1-63. 

15. Brasil. Resolução no 26, de 17 junho de 2013. Provides for 
the provision of school meals to basic education students 
within the scope of the National School Food Program-PNAE. 
Diário Oficial da União Brasil, 2013. 

16. Cesar JT, Taconeli CA, Osório MM, Schmidt ST. Adherence 
to school food and associated factors among adolescents in 
public schools in the Southern region of Brazil. Cienc Saude 
Coletiva. 2020; 25: 977-988. 

17. Sturion GL, Da Silva MV, Ometto AMH, Furtuoso MCO, 
Pipitone MAP. Conditioning factors of students participation 
in the Brazilian School Meal Program. Rev Nutr. 2005; 18: 
167-181. 

18. Hoffmann R. Determinants of the consumption of the school 
meal in Brazil. Segurança Aliment Nutr. 2012; 19: 33. 

19. Locatelli NT, Canella DS, Bandoni DH. Factors associated with 
the consumption of school meals by Brazilian adolescents: 
results of the PeNSE survey 2012. Cad Saude Publica. 2017; 
33: e00183615.

20. Honório OS, Rocha LL, Fortes MICM, Do Carmo AS, De 
Cunha CF, De Oliveira TRPR, et al. Consumption of school 
meals provided by pnae among brazilian public school 
adolescents. Rev Chil Nutr. 2020; 47: 765-771. 

21. Valentim EA, de Almeida CCB, Taconeli CA, Osório MM, 
Schmidt ST. Factors associated with adherence to school 
meals by adolescents in State public schools in Colombo, 
Paraná State, Brazil. Cad Saude Publica. 2017; 33: 1-9. 

22. Vale D, Lyra C de O, Santos TT dos, Souza CVS de, Roncalli 
AG. Acceptance of school food by Brazilian adolescents: 
individual and school context determinants. Cien Saude 
Colet. 2021; 26: 637-650. 

23. IBGE. School Health Survey 2015. Instituto Brasileiro de 
Geografia e Estatística-IBGE. Rio de Janeiro; 2016. 132 p. 

24. Monteiro CA, Cannon G, Moubarac JC, Levy RB, Louzada 
MLC, Jaime PC. The UN Decade of Nutrition, the NOVA food 
classification and the trouble with ultra-processing. Public 
Health Nutr. 2018; 21: 5-17. 

25. Souza AM, Pereira RA, Yokoo EM, Levy RB, Sichieri R. Most 
consumed foods in Brazil: National Dietary Survey 2008-
2009. Rev Saude Publica. 2013; 47 (Suppl 1): 190s-199s. 

26. Souza AM, Barufaldi LA, Abreu GA, Giannini DT, Oliveira CL, 
Santos MM, et al. ERICA: Intake of macro and micronutrients 
of Brazilian adolescents. Rev Saude Publica. 2016; 50 (Suppl 
1): 1s-15s. 

27. Costa C dos S, Flores TR, Wendt A, Neves RG, Assunção 
MCF, Santos IS. Sedentary behavior and consumption of 
ultra- processed foods by Brazilian adolescents: Brazilian 
National School Health Survey (PeNSE), 2015. Cad Saude 
Publica. 2018; 34: 1-12. 

28. Cesar JT, Valentim EA, Almeida CCB, Schieferdecker MEM, 
Schmidt ST. School Food in Brazil and the United States: an 
integrative. Cienc Saude Coletiva. 2018; 23: 991-1007. 

29. IBGE. Brazilian Consumer Expenditure Survey 2017-2018: 
Analysis of Personal Food Consumption in Brazil/ IBGE. Rio 
de Janeiro; 2020. https://biblioteca.ibge.gov.br/visualizacao/
livros/liv101704.pdf.

30. Paula Costa DV, Lopes MS, Mendonça R de D, Malta DC, 
Freitas PP, Lopes ACS. Differences in food consumption in 
urban and rural areas of Brazil: National health survey. Cien 
Saude Colet. 2020; 23: 1-6. 

31. da Costa Peres CM, Gardone DS, Costa BV de L, Duarte CK, 
Pessoa MC, Mendes LL. Retail food environment around 
schools and overweight: A systematic review. Nutr Rev. 2020; 
78: 841-856. 

32. Noll PRS, Noll M, Abreu LC, Baracat EC, Silveira EA, Sorpreso 
ICE. Ultra-processed food consumption by Brazilian adolescents 
in cafeterias and school meals. Sci Rep. 2019; 9: 1-8. 

33. Barbosa Filho VC, Campos W, Lopes AS. Epidemiology of 
physical inactivity, sedentary behaviors, and unhealthy eating 
habits among Brazilian adolescents: a systematic review. 
Cienc Saude Coletiva. 2014; 19: 173-193. 

34. Wognski ACP, Ponchek VL, Schueda Dibas EE, Orso M do R, 
Vieira LP, Ferreira BGCS, et al. Commercialization of food in 
school canteens. Brazilian J Food Technol. 2019; 22: 1-12.


