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Abstract
Objective: To assess the association between the consumption of school meals
offered by the National School Feeding Program (PNAE, in the Portuguese acro-
nym) and the diet quality of adolescents aged 11 to 19 years from Brazilian public
schools.
Design: Cross-sectional.
Setting: Public schools in Brazil.
Participants: A sample of 12 260 adolescents aged 11 to 19 years from 2015
National School Health Survey. High consumption of PNAE school meals were
considered when the adolescents consumed school meals 5 d/week. Food con-
sumption data were obtained from a 7-d FFQ and converted into three diet quality
assessment scores, namely (1) consumption of healthy foods; (2) consumption of
unhealthy foods and (3) overall diet quality. Crude and adjusted linear regression
models were used to test the association between high consumption to school
meals (daily consumption) and each diet quality score.
Results:More than one-fifth of the adolescents (21·5 %) reported high consumption
of school meals. High consumption of school meals was directly associated with
the score of the overall diet quality (adjusted coefficient= 0·18; 95 % CI 0·07, 0·30)
and healthy food consumption (adjusted coefficient = 0·42; 95 %CI 0·26, 0·57), and
inversely associated with the unhealthy food consumption score (adjusted coeffi-
cient = −0·23; 95 % CI −0·35, −0·10).
Conclusion:Our results showed that the consumption of PNAEmeals may contrib-
ute to healthy eating promotion in Brazil.
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Unhealthy eating is the main worldwide risk factor for mor-
tality and years of life lost due to disability(1), also being
associated with malnutrition, micronutrient deficiencies
and obesity(2,3). Additionally, food can influence human
health through the environmental impacts caused by diets
derived from unsustainable food systems(4,5). Considering
that all these problems occur simultaneously and have
effects that enhance each other, they are understood as a
Global Syndemic(4), one that affects children and adoles-
cents in a particularly intense way considering the vulner-
abilities of this group and possible long-term effects that
would affect them(3,6).

Given the global awareness and relevance of this theme,
the fight against all forms of malnutrition has been
included in the Sustainable Development Goals for
2030, which outlines strategies such as the promotion
of healthier eating behaviours and the adoption of sustain-
able food systems(6,7). To achieve these goals, encourage-
ment of consumption of fresh or minimally processed
foods from sustainable agriculture and the disincentive
to the consumption of ultra-processed foods are
highlighted(4,7).

The structuring of well-designed school feeding pro-
grammes is essential in this agenda. These programmes
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act directly on all axes of the syndemic, while also encour-
aging students to stay in school and improve their learning
skills(6–8). The Brazilian National School Feeding Program
(PNAE, in the Portuguese acronym) is the second-largest
of such programmes in the world(9) and was referenced
internationally in 2016 as a promising public policy model
to achieve these objectives(10).

The meals offered by PNAE are free of charge and
intended for students in the basic public school system.
One to three meals can be offered with an amount of
energy, macronutrients and micronutrients depending on
the student’s age range, school vulnerability, shift (morn-
ing, intermediate, afternoon, evening or full time) and
the grade the student attends(11,12). Its guidelines also state
the provision ofmeals based on staple food, the prohibition
of sugary drinks and the restriction on the supply of Na- or
saturated fat-rich ultra-processed foods, as well as the pro-
motion of healthier food systems through links with family
farming producers, should be highlighted and praised(11,13).
The relationship between the consumption of PNAE meals
and the diet quality of students from the ninth grade of
elementary school was recently investigated using data
from the 2012 National School Health Survey (PeNSE, in
the Portuguese acronym)(14). These results and other
Brazilian(15–17) studies suggested that school meals can pro-
mote healthier eating habits.

The 2015 PeNSE survey(18) included, for the first time,
students from the sixth grade of elementary school to the
third grade of high school, in addition to the usual sample
of students (ninth grade of elementary school). Therefore,
an unprecedented opportunity was presented to expand
the investigation of the PNAE role as a public policy pro-
moting healthy eating and a strategy to contribute to the
mitigation of Global Syndemic in a sample that covers
the entire adolescence period. Furthermore, considering
the importance of adolescence as a critical phase of devel-
opment and progressively greater autonomy that can influ-
ence their outcomes and long-term health choices(19), this
study aims to assess the association between consumption
of the PNAE meals and the diet quality of adolescents aged
11 to 19 years enrolled in the Brazilian public education.

Methodology

Database and sample
This was a cross-sectional study based on the 2015 PeNSE
data(18). PeNSE is a 3-year survey with adolescent students
that started in 2009. It was initially representative of the
state capitals in Brazil and was later expanded to the whole
country. It is a partnership between the Ministry of Health
and the Brazilian Institute of Geography and Statistics
(IBGE, in the Portuguese acronym) and is supported by
the Ministry of Education(18). In 2015, PeNSE included an
expanded sample (called ‘sample 2’) of students from
the sixth grade of elementary school to the third grade of

high school, from public and private schools that attended
classes during that year, both from urban and rural areas
throughout the Brazilian territory.

The sample estimates are representative of Brazil and
the five major regions (North, Northeast, Southeast,
South andMidwest). Schools in these regions were selected
using a cluster sampling scheme based on data from the
2013 School Census. Data collections were carried out in
371 schools, which were represented by 653 classes. All
students were asked to take the survey, totaling 16 608
completed questionnaires. Of this total, fifty-two question-
naires were not validated because students refused to par-
ticipate or did not report age or sex(18).

Classes with less than fifteen students and students
attending the following High School stages/modalities
were excluded from the data collection: adult education
(EJA, in the Portuguese acronym), concomitant profes-
sional education, subsequent professional education,
mixed professional education (concomitant þ sub-
sequent), 4th year/4th grade of regular, integrated or nor-
mal/teaching high school(18).

Only questionnaires from public school students were
analysed (n 12 381 students; 282 schools) in the present
study. After excluding non-respondents to the questions
regarding exposure and/or the outcome of this study, the
final sample corresponded to 12 260 adolescents.

Data collection and study variables
IBGE agents carried out data collection between April and
September 2015. The students completed a self-administered
electronic questionnaire, which included several variables,
without the need for interference from the interviewer(18).

Exposure variable
The exposure variable in this study, which was the con-
sumption of school meals, was assessed by the question
‘do you usually eat the food (school meal/lunch) offered
by the school?’. The possible answers were: ‘Yes, every
day; Yes, 3 to 4 d a week; Yes, 1 to 2 d a week; Rarely;
No; It does not apply (students who did not know how
to answer or answered that the school did not offer meals)’.
High consumption of PNAE school meals was considered
when the adolescents consumed school meals 5 d/week.
The remaining students were considered as without or
infrequent consumption of school meals.

Sensitivity analyses were performed by considering the
high consumption of school meals as the consumption of
three or more meals per week and excluding schools in
which most of the students answered that they did not
receive school meals (nine schools in total).

Outcome variables
The diet quality was assessed based on questions regarding
food consumption in the previous 7 d of the week, a
method considered satisfactory and a valid indicator of
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dietary habits(15). The adolescents could answer that they did
not consume or indicate a frequency that varied from 1 to 7 d.
The assessed food groupswere beans, vegetables, fruits, fried
salty snacks, treats (e.g. candies, sweets, chewing gum and
chocolates), soft drinks and ultra-processed salted foods
(e.g. hamburgers, sausages, packaged salty snacks and instant
noodles). The first three food groups were classified as
healthy eating markers and the other four as unhealthy eating
markers, a classification adopted by IBGE(18). Finally, three
scores were created to evaluate the outcome: (1) consump-
tion of healthy foods; (2) consumption of unhealthy foods
and (3) overall diet quality (healthy þ unhealthy foods).

The consumption frequencies were grouped into
weekly consumption of 0 to 2 d, 3 to 4 d, and 5 to 7 d,
and zero, one or two points were assigned to the score
for each of these frequencies, respectively. The scores were
calculated by summing the scores corresponding to the
number of times in the week that each foodwas consumed.
Therefore, zero in the first score (consumption of healthy
foods) means the lowest diet quality and six corresponds
to the best quality possible, while zero in the second score
(consumption of unhealthy foods) indicates a better-quality
diet and eight the lowest diet quality. In the calculation of the
overall score, the unhealthy foods score was inverted and
thus, the best score was 14 points (6 points from the first
score plus 8 points from the inverted second one).Thus,
the scores ranged from 0 to 6; 0 to 8 and 0 to 14, respectively.
The scores showed satisfactory internal consistency
(Cronbach’s α= 0·78; 0·77 and 0·68, in that order).

Covariates
Variables related to socio-demographic characteristics,
physical activity, presence of cafeteria in the school and
eating habits outside of school were used to describe the
sample and as potential confounders in the models of
the association between exposure and outcomes.

The following variables were used to describe socio-
demographic characteristics: sex (female or male); race/
skin colour (white, black, yellow, brown or indigenous);
age (groups: 11 to 15 years; 16 to 19 years); regions
(North, Northeast, Southeast, South and Midwest); living
with parents (neither, both or just one); maternal education
(groups: incomplete elementary school; completed elemen-
tary school; completed high school; higher education – either
complete or incomplete), home situation (rural or urban),
school shift (morning, afternoon, intermediate, full time and
evening) and a score for goods and services (categorised in
thirds of the distribution observed in the sample studied),
adapted from Levy et al. 2010(20). The following items were
included to create the goods score: ownership of television,
landline phone, cell phone, car and presence of paid domes-
tic worker. Each item received a weight equivalent to the
inverse of the frequency of ownership or presence in the total
sample studied. Then, the weights of the respective items
were added for each adolescent.

The level of physical activity was calculated from the
questionnaire validated by Tavares et al. (2014)(21), consid-
ering the sum of the weekly commute time to school, physi-
cal education at school and sports activities for leisure/
extracurricular. Those who performed at least 300 min of
physical activity perweekwere considered active, following
the recommended level of physical activity by the WHO(22).
The presence of a cafeteria at the school was answered by
the school principal in a separate questionnaire.

To determine the eating profile outside of school, the
following habits, on 5 or more d/week, were assessed:
(1) having breakfast; (2) having lunch or dinner with
parents or guardians; and (3) eating while watching televi-
sion or studying. The first two were considered positive
habits, while the third was considered negative.

Since 27·8 % of the questionnaires did not include
answers about the maternal education variable, a multiple
imputation analysis was carried out, assuming that the
losses were random and these values were conditioned
to other variables. The main analysis model included all
the covariables described above as predictors of maternal
education for the imputation process. The results of twenty-
five imputations showed satisfactory statistical reproduc-
ibility according to the Monte Carlo error analysis(23).

Statistical analysis
A descriptive analysis of the socio-demographic variables,
level of physical activity, eating habits outside of school,
food consumption and the presence of a cafeteria at school
was performed for the general sample. High consumption
of school meals (daily) was described for the sample as a
whole and according to covariates. The association
between high consumption of school feeding and each
covariate was assessed by Poisson regression.

Linear regression models were used to test the association
between high consumption of school meals (exposure) and
results (diet quality scores). To control the potential con-
founders, for each score we performed two adjusted models.
The first one, including sociodemographic characteristics, and
other adding the level of physical activity, presence of caf-
eteria at school and consumption outside the school environ-
ment. The data were presented at 95% confidence intervals
(95% CI) and the significance value adopted was P≤ 0·05.
PeNSE is designed with a complex sample, including strata,
primary sample units (schools) and sample weights. To
account for all the characteristics of the sample design we
have used the SVY command (survey command) in all analy-
ses. The Stata/SE software version 14.2 was used for all analy-
ses, and the complex design of the sample was considered.

Results

Data from 12 260 students were analysed. The characteris-
tics of this Brazilian adolescent population, aged 11 to 19
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years and students in public schools, are described in
Table 1. It is noteworthy that most of the adolescents
declared to be either black or brown (59·1 %) and aged
between 11 and 15 years (59·3 %). Most of the students
resided in urban areas (92·9 %), in the Southeastern
(38·7 %) and Northeast (30·2 %) regions of the country,
and their mothers did not complete elementary school
(40·1 %). The adolescents attended mostly to morning
and (44·6 %) and afternoon (34·4 %) school shifts. Themost
regularly consumed (≥ 5 times/week) healthy food was
beans (60·0 %), while only a third of the students consumed
fruits (31·9 %) and vegetables (36·8 %) with the same fre-
quency. Treats were the most frequent (38·6 %) unhealthy
foods regularly consumed, followed by salted ultra-
processed foods (29·2 %) and soft drinks (26·6 %).

Regarding the frequency, 21·5 % consumed school
meals every day and were considered as having high con-
sumption of the school meals, while 64·7 % reported not
consuming the meals on any day of the week and 13·8 %
from one to four times a week. Table 2 presents the high
consumption of school meals according to the characteris-
tics of the sampled adolescents.

High consumption of school meals was significantly
higher in adolescents that were black or brown, younger,
residents of the rural area, full-time students, who had
breakfast, who had meals with parents/guardians and that
frequently had meals while studying or watching televi-
sion. There was a significantly lower consumption of
school meals among adolescents with higher goods score,
who had mothers that completed high school or attended
higher education, that were students from a school that had
a cafeteria in its interior and/or studied in the evening shift.

Figure 1 shows the regular consumption of healthy and
unhealthy food markers according to consumption of
school meals. Adolescents with high consumption of
school meals had significantly higher regular consumption
of beans (P= 0·002) and vegetables P < 0·001) and lower
regular consumption of soft drinks (P< 0·001) when com-
pared with others. No statistically significant difference was
found in the consumption of fruits, treats, fried salty snacks
and ultra-processed salted snacks between the adolescents
with high consumption and those who does not eat school
meals or eat less frequently.

Table 3 shows that the high consumption of school
meals was associated with a better quality diet. Students
with a high consumption of school meals had an average
healthy food score 0·20 (95 % CI 0·08, 0·32) points higher
than those who does not eat school meals or eat less fre-
quently. Furthermore, they had a lower average in the
unhealthy food score when compared with those who
did not consume school meals every day (< 5 times/week)
(coefficient −0·24 points; 95 % CI −0·39, −0·1). Finally, stu-
dents displayed an average in the overall healthy eating
score 0·46 points (95%CI 0·28, 0·63) higher than the others.
There was no substantial change in any of the associations
found after adjusting for covariates. Sensitivity analyses

Table 1 Socio-demographic, food consumption and health habits of
adolescents aged 11 to 19 years attending public schools. Brazil,
2015

Variable % 95% CI

Socio-demographic data
Sex
Female 48·8 47·3, 50·3
Male 51·2 49·7, 52·7

Race/skin colour
White 33·5 31·8, 35·3
Black/Brown 59·1 57·3, 60·8
Yellow 4·2 3·6, 4·8
Indigenous 3·2 2·7, 3·8

Age
11 to 15 years 59·3 54·0, 64·6
16 to 19 years 40·7 35·4, 46·0

Region of Brazil
North 10,0 8·8, 11·7
Northeast 30·2 27·3, 33·1
Southeast 38·7 35·4, 42·1
South 13·6 12·3, 15·0
Midwest 7·5 6·5, 8·4

Home situation
Rural 7·1 4·0, 10·1
Urban 92·9 89·9, 96·0

Maternal education
Incomplete elementary school 40·1 37·7, 42·5
Complete elementary school 19·1 17·8, 20·5
Complete high school 24·3 22·6, 26·0
Higher education 16·5 14·5, 18·4

Goods score*
Tercile 1 36·7 34·3, 39·5
Tercile 2 35·5 33·8, 37·2
Tercile 3 27·6 25·0, 30·3

Lives with the parents
None 8·9 7·7, 10·0
Both 36·7 35·1, 38·4
Only one 54·4 52·8, 56·1

School-related characteristics
School shift
Morning 44·6 39·0, 50·2
Intermediary 0·4 0·1, 0·7
Afternoon 34·4 29·0, 39·8
Evening 16·4 11·1, 21·6
Full time 4·3 1·0, 7·6

Cafeteria presence at school 40 32·2, 47·7
School meals consumption
Does not consume or consumes rarely 64·6 61·4, 67·9
1 to 2 times/week 6 5·3, 6·7
3 to 4 times/week 7·8 6·9, 8·7
5 times/week 21·5 19·0, 24·0

Protective or risky health habits
Eats while watching TV or studying
(≥ 5 times/week)

45 43·5, 46·7

Has breakfast (≥ 5 times/week) 63·5 61·5, 65·4
Has meals with parents or guardian
(≥ 5 times/week)

66·3 64·1, 68·4

Physically active (≥ 300 min/week) 31·2 29·7, 32·7
Food consumption
Regular consumption of healthy foods

(≥ 5 times/week)
Beans 59·2 57·0, 61·4
Fruits 31·9 30·5, 33·3
Vegetables 36·8 36·8, 38·4

Regular consumption of unhealthy foods
(≥ 5 times/week)
Fried salty snacks 13·9 12·8, 14·9
Treats 38·6 38·6, 40·2
Soft drinks 26·6 25·0, 28·2
Ultra-processed salted food 29·2 27·6, 30·9

*Calculated from the variables: landline phone, cell phone, computer, car and paid
domestic worker.
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considering high consumption of school meals, defined by
the consumption of the school meals 3 or more times/week
and excluding schools in which most of the students

reported to not receive school meals, showedmaintenance
of the association between variables and significance in
all tests.

Discussion

The results of this study suggest that consumption of school
meals positively influenced the diet quality of adolescents
aged 11 to 19 years that attended Brazilian public schools. It
was also associated with both lower consumption of
unhealthy foods and higher consumption of healthy foods.
Thus, these results support the evidence that the school
feeding offered by the PNAE can play an important role
in health promotion in Brazil and contributes to mitigate
the global syndemic.

These findings became even more important consider-
ing the recent growing trend of a worldwide increase in the
consumption of ultra-processed foods in replacement of
fresh andminimally processed foods, whichwas also noted
for the Brazilian population(24). Data from the previous
PeNSE editions already showed a reduction in the con-
sumption of beans(25), high consumption of ultra-
processed foods and low intake of fruits and vegetables
among Brazilian adolescents(20,26). The eating patterns
acquired during adolescence are usually worse than in
childhood and tend to remain similar in adulthood(27), thus
interventions to improve eating habits and prevent detri-
mental outcomes are essential. Considering that adoles-
cents spend a large part of the day at school and that the
consumption of food outside the home contributes to an
important fraction of their diet(28), successful actions in
the school environment aiming to improve the diet quality
are worth mentioning.

The results showing the association between higher
consumption of school meals and a higher-quality diet
among adolescents are consistent with the PNAE legisla-
tion. The PNAE rules, since 2009(13), follow the current
Brazilian guidelines, which value a diet based on fresh or
minimally processed foods and limited consumption of
ultra-processed foods(29). The provision of a menu with
at least three servings of fruits and vegetables, upper limits
for simple sugar, fats and salt, a ban on the offer of sugary
drinks and a restriction on the purchase of semi-prepared
foods with federal government resources exemplify these
rules(11). These parameters were improved and became
more strict in 2020, after the definition that the PNAE
resources should be spent following criteria based on food
processing, particularly restricting purchases of ultra-proc-
essed foods(30). Another established practice to encourage
high-quality menus enriched with fresh and minimally
processed foods is the allocation of 30 % of the pro-
gramme’s specific budget to the purchase of foodstuffs
from family farming(31,32). Finally, two key differential val-
ues of the programme are the requirement of a professional
nutritionist as the technical manager responsible for the

Table 2 High consumption of school meals of adolescents aged 11
to 19 years attending public school according to socio-demographic
data, eating outside of school profile and physical activity. Brazil, 2015

Variable

High consumption of
school meal

(consumption of five
times/week)

% 95% CI

Female 21·2 19·2, 24·5
Male 21·2 18·3, 24·1
Race/skin colour
White (ref.) 19·7 17·14, 22·3
Black or brown 23·6* 20·12, 25·9
Yellow 16·7 12·6, 20·8
Indigenous 18·91 13·7, 24·1

Age
11 to 15 years 23·7 21·3, 26·2
16 to 19 years 18·3* 14·6, 22·0

Region of Brazil
North (ref.) 16·3 12·3, 20·2
Northeast 22·4 18·0, 26·7
Southeast 21·7* 16·4, 26·8
South 22·5* 19·4, 25·7
Midwest 22·7* 18·9, 26·6

Home situation
Rural 28·3 22·8, 33·9
Urban 21·0* 18·4, 23·7

School shift
Morning (ref.) 21·9 19·0, 24·8
Intermediate 26·8 10·3, 43·4
Afternoon 20·4 17·5, 23·3
Intermediary 15·4* 9·9, 20·8
Full time 49·0* 39·3, 58·8

Live with parents
None (ref.) 18·2 14·6, 21·8
Both 21·1 18·5, 23·7
Only one 22·4 19·4, 25·3

Maternal education
Incomplete elementary school (ref.) 23·8 21·9, 26·6
Complete elementary school 22·6 18·7, 26·5
Complete high school 18·5* 15·6, 21·4
Higher education 19·5* 15·6, 23·3

Goods score†
Tercile 1 23·5 20·6, 26·4
Tercile 2 21·4 18·4, 24·3
Tercile 3 19·2* 16·0, 22·2

Cafeteria presence at school
No 24·3 20·9, 27·8
Yes 17·4* 14·1, 20·6

Physically activity
Inactive 21·5 18·7, 24·3
Active (≥300 min/week) 21·6 19·2, 24·1

Eats while watching TV or studying
Not regularly 19·2 16·8, 21·5
Regularly (≥ 5x/week) 24·4* 21·3, 27·5

Eats breakfast
Not regularly 18·9 16·9, 21·7
Regularly (≥ 5x/week) 23·1* 20·4, 25·7

Has meals with parents or guardian
Not regularly 17·6 14·3, 20·9
Regularly (≥ 5x/week) 23·6* 21·1, 26·0

Ref. = Reference.
*P< 0·05.
†Calculated from the variables: landline phone, cell phone, computer, car and paid
domestic worker.
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elaboration of menus and the existence of a supervisory
board. Since the PNAE aims at offering 20 to 70 % of stu-
dents’ daily needs(12), it was expected that the quality of
the offered meal would have a direct impact on students
that join the programme.

The present findings regarding the positive association
of school meals and the consumption of healthy foods
strengthen the previous results obtained from PeNSE
2012 data(14), which surveyed students from the ninth grade
of elementary school (14 and 15 years old). Data from
PeNSE 2012 survey demonstrated that students that

consumed school meals three to four times a week or more
displayed higher consumption of healthy food groups. Here,
a similar result was found when the sample age range was
expanded (11 to 19 years), the consumption was assessed
through scores, the criterion for considering high consump-
tion was more rigid (five times a week) and the model was
adjustedby factors such as the level of physical activity, school
characteristics (shift and presence of a cafeteria) and profile of
eating outside of school. Besides, the protection for the con-
sumption of unhealthy foods was also consistent with the
results of other studies with Brazilian adolescents(14,15,17).

Fig. 1 Regular consumption of foods that are markers of healthy and unhealthy eating behaviors of adolescents aged 11 to 19 years
old and students of public schools, according to the consumption of school meals Brazil, 2015. *Significantly different P< 0·05; †con-
sumption≥ 5 times/week

Table 3 Association between consumption of school meals and the quality of the diet scores of adolescents aged 11 to 19 years attending
public schools. Brazil, 2015

Scores

High consumption of school meals

Crude model Adjusted model 1‖ Adjusted model 2¶

Coefficient (β) 95% CI Coefficient (β) 95% CI Coefficient (β) 95% CI

Healthy foods† 0·20* 0·08, 0·32 0·20* 0·09, 0·32 0·18* 0·07, 0·30
Unhealthy foods‡ −0·24* −0·39, −0·10 −0·17* −0·31, −0·04 −0·23* −0·35, −0·10
Overall diet quality§ 0·46* 0·28, 0·63 0·40* 0·23, 0·56 0·42* 0·26, 0·57

*P< 0·05.
†Calculated from the categories of weekly frequency (0 to 2 times, 3 to 4 times and 5 o 7 times) of consumption of beans, fruits and vegetableswhere 0= consumed two times or
less healthy foods and 6 = consumed all healthy foods at least five times a week.
‡Calculated from the categories of weekly frequency (0 to 2 times, 3 to 4 times, 5 to 7 times) of consumption of treats, soft drinks, ultra-processed salted foods and fried salty
snacks, where 0 = consumed two times or less unhealthy foods and 8 = consumed all unhealthy foods at least five times a week.
§Calculated from the categories of weekly frequency (0 to 2 times, 3 to 4 times and 5 to 7 times) of consumption of healthy (beans, fruits or vegetables) and unhealthy foods
(treats, soft drinks, ultra-processed salted foods and fried salty snacks), where 0 = consumed two times or less healthy foods and five times or more unhealthy foods and 14 =
consumed five times or more all healthy foods and two times or less unhealthy foods.
‖Adjusted for socio-demographic variables (gender, race/skin colour, age, home situation, goods score, maternal education, living with parents and school shift).
¶Adjusted by model 1 þ eating outside of school profile (eating while watching television, eating with parents and guardians and having breakfast), school cafeteria and
physical activity.
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A recent survey with students aged 8 to 12 years living in
one of the Brazilian state capitals demonstrated that a high
frequency of consumption (3 times a week or more) the
food provided by PNAE was associated with higher diet
quality(15). The associations had higher magnitude among
students living in areas associated with a higher social vul-
nerability risk. The survey concluded that consuming the
school meals frequently meant less consumption of ultra-
processed foods – mainly lesser soft drink consumption –

and a higher consumption of fresh and minimally processed
foods, with higher average consumption of fruits and vegeta-
bles when compared with their peers. Another study worth
mentioning showed that better scores on an overall quality
of thediet score had alreadybeen found among students from
public schools when compared with students from private
schools, where the PNAE is absent(26).

It is important to highlight that, despite our positive find-
ings, the percentage of high consumption of school meals
was only 21·5 %. However, this result was no different from
other Brazilian studies that also pointed to a low consump-
tion of school meals (23·2 to 46 %)(33), especially when
referring to adolescents (17 to 22 8 %)(34,35). The main fac-
tors commonly identified to justify low consumption of
school meals are related to student preferences related to
the time when meals are served, a structure of the place,
the taste and temperature of the food, socio-economic
issues, food preferences and competition with snacks sold
in school cafeterias(36,37). Other issues involving adoles-
cence may play a role in low consumption of school meals,
such as restrictions or reductions in consumption due to
body image disorders, acceptance by the group and
strengthening of autonomy(38,39). Thus, increasing con-
sumption of meals offered by PNAE seems to be a priority
to expand the benefits related to the health of students and
also to achieve goals related to sustainable development.

Finally, the socio-demographic profile of adolescents
with high consumption of the meals offered by PNAE
was also similar to other studies(14,35–37,40). High consump-
tion was most common among black or brown students,
with mothers with less education and family income (score
of goods). These findings are noteworthy, as it affects a
group whose socio-demographic markers were associated
with poorer quality of diet in Brazilian studies involving
adolescents(41,42). Thus, a supply of healthy food by school
programmes can play an interesting role in reducing pos-
sible disparities in access and consumption of this type
of food, such as fruits and vegetables(15). In addition, age
also seems to influence the schoolmeals consumption; pre-
vious studies(38,40) showed a decline in consumption with
increasing age. Another point associated with the con-
sumption of school meals was the study shift. The adoles-
cents who most consumed the PNAE meals were those on
the full-time shift, where the nutritional contribution com-
ing from the programme is more than double in relation to
the partial shifts(11) Although our results remain significant
after adjusting for shift, another Brazilian study showed that

the longer time spent at school was associated with less
consumption of ultra-processed foods and greater contri-
bution of fresh or minimally processed foods to the stu-
dents’ diet(16). In addition to the socio-demographic
characteristics, our study corroborates with other study,
showing that certain behaviours at home, such as having
breakfast and having meals with parents or guardians,
are positively associated with the regular consumption of
school meals(14). The presence of a school cafeteria, and
consequently the sale of competitive foods with school
meals, has also been associated with lower consumption
of school meals(35–37) and higher consumption of unhealthy
foods(17).

The study has some limitations. First, the FFQ does not
assess quantities. Besides that, it was already considered a
satisfactory tool to estimate the eating practices of adoles-
cents(21). Second, the questions related to food consump-
tion were not restricted to school days, thus it cannot be
ascertained that healthy or unhealthy foods were con-
sumed at school. However, we believe that this is not an
important limitation since consumption and exposure to
food at school have the potential to influence consumption
outside this environment(43). It is worth mentioning that
although we have adjusted for several variables, it is still
possible to have residual confusion in the analyses.
Finally, school menus and compliance with the pro-
gramme’s rules have not been evaluated here, but we stress
that this study aimed to evaluate the results of the PNAE
regardless of how it was carried out by each school.
After mentioning the limitations, we highlight as strengths
of this study its sample size. The present study is represen-
tative of both Brazil as a whole and each of the Major
Regions of the country, while also covering an ample
age range.

In conclusion, the results of this study showed that high
consumption of the PNAE meals was associated with a bet-
ter diet quality among adolescents, reinforcing its potential
to mitigate the global syndemic. Strategies to increase the
consumption of school meals among adolescents seem rel-
evant to broaden the reach of these benefits to a greater
number of people. This is especially relevant in a scenario
where the consumption of few healthy foods and many
unhealthy foods contributes to one in each five deaths
worldwide(1). The update of the Program’s legislation raises
the expectations that the results from joining the PNAEmay
be even greater. Lastly, our findings suggest that PNAEmay
be an important strategy for health promotion.
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