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Abstract
Objective: To compare the contribution of different food consumption places to the
energy and nutrient intake among Brazilian adolescents.
Design: We analysed data from the Study of Cardiovascular Risk in Adolescents –
ERICA, carried out in 2013–2014. Foods were categorised into thirty-three food
groups. Energy, nutrients and food groups were analysed according to home, pub-
lic and private schools, and other places of foods consumption. Linear regression
models were used to test the association between eating away from home and
nutrient intake.
Setting: Brazilian public and private schools.
Participants: All adolescents who had undergone anthropometric evaluation
and provided information through the questionnaires, including the 24-h recall
(n 71 740).
Results: The main portion of energy intake per day was consumed within the ado-
lescent households (8112·776 kJ (1939 kcal), 95 % CI 1892, 1985). Away-from-
home eating was reported by 52 % of students in a given day, but it contributed
to only 15 % of total energy intake. This contribution was mainly due to high
energy-dense food intake. The percentage contribution of foods consumed at pub-
lic school and other places was very similar with respect to nutrients. However,
food consumption at other places meant less intake of protein, fibre and Fe, in
addition to increasing the intake of added sugar and fats.
Conclusions: The frequency of food consumption outside the home by adoles-
cents is high, although the main contribution to energy intake occurs at home,
and despite the similarity of nutrients consumed in school and restaurants, the
latter tends to worsen the nutritional quality of meals.
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Food consumption outside the home tends to increase with
age in children, with the peak occurring in late adolescence
(15–18 years) and young adulthood (19–29 years)(1,2).
In Brazil, 30·6 % of adolescents (aged 10–19 years) reported
purchasing food for out-of-home consumption according to
data from the Household Budget Survey 2002–2003(3) and
48% of adolescents reported the consumption of at least
one item away from home on a food record in 2008–2009(4).

The consumption of food outside the home, especially
in fast-food restaurants, is associated with higher energy
consumption, as well as lower nutritional quality of the diet
in both children and adults(3,4).

There are few studies in the literature assessing the
consumption of food outside the home among Brazilian

adolescents(5–7), and none has investigated the influence
of foods consumed at school and at other away-from-home
places on the adolescents’ diet, considering a population-
based sample of Brazilian adolescents. In general, Brazilian
adolescents consume traditional Brazilian foods, as rice
and beans, as well as ultraprocessed foods, as sweetened
beverages, desserts and savoury snacks(8).

The type of place where food is consumed has been
overlooked, and this is particularly important among
adolescents, since they spend part of their day at school.
In Brazil, the National School Feeding Program offers
food for students in basic education (kindergarten to high
school and education of young adults) from public schools,
aiming tomeet between 20 and 70 % of students’ nutritional
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needs(9,10). This paper aims to compare the contribution of
different places of food consumption (home, public and
private schools, and other away-from-home places) with
the energy and nutrient intake of Brazilian adolescents.

Methods

Population and study design
We used data from The Study of Cardiovascular Risk in
Adolescents – ERICA, carried out in 2013–2014. ERICA is
a national school-based study performed with 78 004
adolescents of both genders, aged 12–17 years, enrolled
in public and private schools of 124 cities with more than
100 000 inhabitants from all states of Brazil. Information
on the sampling process and data collection has been
published elsewhere(11,12).

In brief, ERICA has adopted a three-stage sampling
design. In the first stage, schools were previously
stratified in thirty-two geographic strata (twenty-seven
capitals and five strata comprising the remaining munici-
palities with more than 100 000 inhabitants of each
Brazilian region) and selected through probability pro-
portional to size sampling. In the second stage, three
combinations of shift (morning and afternoon) and
school year (one of the last 3 years of elementary school
or one of the high school) were selected. In the third
stage, a class was selected for each of the combinations
described above.

All students were invited to participate in the research.
Adolescents who had some degree of disability that made
anthropometric evaluation and filling in the questionnaire
impossible and pregnant adolescents were excluded,
as well as those outside the age range of 12–17 years.
A total of 102 327 adolescents were eligible to participate
in the study: 73 160 answered the 24-h food recall, 74 589
self-filled the questionnaires using a Personal Digital Assistant
and 73 787 underwent the anthropometric evaluation.

Sample weights were calculated for each of the defined
subsets of participantswho answered each study dimension.
All data collection was supervised by trained professionals.
For this study, we included all adolescents that had under-
gone anthropometric evaluation and provided information
through the questionnaires and 24-h recall (n 71 740).

Data collection
Data collection was performed using a Personal Digital
Assistant, an electronic device with self-filled items with
around 100 questions, addressing sociodemographic,
health and lifestyle variables. For this study, we analysed
the following variables: age, gender, mother’s education
and number of household members.

To record food consumption, a trained researcher
recorded a 24-h food recall in an offline software that used
the list of foods from the 2008–2009 Brazilian Household

Budget Survey(13). Interviewers recorded all foods and bev-
erages consumed by participants on the day before the
interview, the place of consumption of the food items (at
home, at school and away from home) and the time at
which they were consumed. The interview technique used
was the multiple-pass method, which consists of a five-step
interview with the objective of reducing underreporting of
food intake.

Reported food amounts were transformed into grams or
millilitres, using a food portion table specially developed
for the survey, and energy intake was estimated using a
food composition table based on the Brazilian Table of
Food Composition(14) and the Nutrient Data System for
Research software, version 2008.

For the analysis of energy intake, we added soyabean
oil to all cooked and braised preparations of meat and
vegetables. The consumption of sugar and sugar substi-
tutes added to beverages was estimated by asking the
respondents about the type of sweeteners usually added
to beverages: sugar, non-energetic artificial sweeteners,
both or none. If the participant reported the intake of sugar
or both sugar and non-energetic sweeteners, a propor-
tional amount of sugar was added to commonly sweetened
beverages, such as juices, tea and coffee. A 10 % sugar
dilution was applied to the intake of respondents who
usually added sugar, and a 5 % sugar dilution was applied
to the intake of respondents who usually added both sugar
and non-energetic sweetener.

The definition of away-from-home food consumption
includes all foods and drinks, except water, that were
consumed away from home (at restaurants, fast-food
places, street food vendors, school cafeteria, etc.). We clas-
sified away-from-home food consumption into two ways:
(1) foods consumed only at school (school) and (2) foods
consumed at restaurants, fast-food places, street food
vendors, etc. (other places). All foods consumed at home,
including relatives’ homes or neighbour’s homes, were
included as at-home foods.

Data analysis
For this analysis, food codes representing similar food and
beverage items were combined into thirty-three mutually
exclusive food categories and divided into healthy (Bean,
Cereals, Chicken, Corn, Egg, Fish, Fruit, Fruit Juices,
Legume, Manioc, Meats, Milk and dairy products, Nuts,
Potato, Soups, Tubers and Vegetables) and unhealthy
(Bread, Cake, Cheese, Chocolate, Coffee, Crackers,
Desserts, Instant Noodles, Oils, Pasta, Pizza, Processed
meats, Rice, Sandwiches, Savoury snacks and Soft Drinks)
foodmarkers. A description of each food category is detailed
in Table 1. We did not evaluate the consumption of alco-
holic beverages and food groups that showed a mean con-
sumption of <4·184 kJ/d (1 kcal/d) (soyabean beverages
and sauces). Sugar intakewas evaluated as a nutrient (added
sugar) and not as a food item.
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Mean energy intake was calculated according to socio-
economic characteristics (age, gender, type of school –
public or private), considering the placeswhere foodswere
consumed (at home or away from home – public or private
school and other places). For this study, other places
included all foods eaten out of home (at full-service restau-
rants, fast-food places, street food vendors, etc.), except
foods consumed at school.

We calculated the mean energy intake from each
food group, considering the place of food consumption
(at-home, public or private school or other places).

We also estimated the mean intake of specific nutrients
(total fat, saturated fat, monounsaturated fat, polyunsatu-
rated fat, carbohydrate, added sugar, protein, fibre, Ca
and Fe), according to the place of food consumption
(at-home, public or private school, or other places). The
association between eating away from home and nutrient
intake was tested by linear regression models. Firstly,
we considered the consumption at both school and other
places, and then we included only the consumption at
other places. Models were adjusted for age, gender and
type of school.

All statistical analyses were weighted and performed
using survey analysis procedures from SAS STUDIO
(https://www.sas.com/en_us/software/studio.html), to take
into account the sample design effect.

Results

The main portion of energy intake per day was consumed
within the adolescents’ households (8108·592 kJ (1938 kcal),
95 % CI 1892·3, 1985·0), accounting for approximately
84·6 % of the daily consumption. However, half of the
adolescents (52·1 %, 95% CI 49·7, 54·6%) reported the con-
sumption of at least one item away from home. This number
decreased to 22·5 % (95% CI 21·2, 23·8 %) when foods con-
sumed at school were excluded and were similar between
adolescents from private and from public schools (24·9,
95 % CI 22·7, 27·0 % v. 21·2, 95 % CI 20·5, 23·4, respectively).

The mean energy intake at public schools was higher
than the intake at private schools. Adolescents aged
between 15 and 17 years showed higher mean energy
intake in other places when compared with the younger

Table 1 Description of food groups (Study of Cardiovascular Risk in Adolescents – ERICA, Brazil, 2013–2014)

Food groups Food group description

Healthy food markers
Bean Beans, Meals With Beans, Mixed Beans
Cereals Oats, Cereal Flakes, Breakfast Cereal, Cereal Mix
Chicken Poultry Meat and Poultry Dishes
Corn Corn, Corn Meals and Mixed Corn
Egg Chicken Eggs, Quail Eggs and Omelette
Fish Fish, Seafood and Fish Dishes
Fruit All the Fruits and Fruit Salad
Fruit Juices 100% Natural Fruit Juice, Flavoured Juices and Coconut Water
Legume Peas, Soya, Lentil, Chickpeas
Manioc Manioc, Cassava, Products, Flour
Meats Meat, Barbecue, Viscera and Meat Dishes
Milk and dairy products Fluid Milk, Powdered Milk, Porridge, Yogurt
Nuts Peanut, Chestnuts, Coco
Potato Potato, Mashed Potato, Mayonnaise Salad
Soups Broth, Vegetable Soups, Meats and Spaghetti
Tubers Sweet Potato, Cassava, Macaxeira, Mushroom
Vegetables Lettuce, Beet, Tomato, Onion, Garlic, Vinaigrette

Unhealthy food markers
Bread White bread, Whole Grain Bread, and Toast.
Cake Cakes, Sweet Wafers, Cereal Bars
Cheese Cheeses in General
Chocolate Brazilian Typical Candy (“Brigadeiro”), Chocolate Flavoured Milk, Chocolate Bar,

and Food Supplement
Coffee Coffee, Tea, Cappuccino, Brazilian Regional Drink (“Chimarrão”)
Crackers Salty Crackers, Potato Sticks and Chips
Desserts Candy, Jams, Ice Cream and Sweet Pies
Instant Noodles Ready for Consumption
Oils Vegetable Oils, Olive Oil, Lard, Butter and Margarine
Pasta Spaghetti, Lasagna, Pancake and other types of mass
Pizza Pizzas and Calzones
Processed meats Processed Meats, Sun Dried Meat and Bacon
Rice Rice, Risotto, and Rice Mixed Dishes
Sandwiches Cheese and Ham Sandwich, Bread With Egg, Hot Dog, Hamburgers and other

Sandwiches
Savoury snacks Brazilian Deep-fried Snacks (“Acarajé, Coxinha, Pastel), Sfiha, Brazilian Cheese

Bread and Other Savoury Foods
Soft Drinks Regular Soft Drinks, Diet/Light Soft Drinks, and Energetic Drinks
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ones; however, there was no difference regarding the
contribution of energy from foods consumed at public or
private schools between the age ranges. At-home mean
energy intake differed according to the type of school,
being higher among students from public schools. Boys
consumed more energy daily than girls, especially when
considering at-home food consumption, but there were
no differences between the genders when comparing at-
school (public or private) consumption and that in other
places (Table 2).

Meats, cakes, beans, rice, bread, fruit juices, chicken and
chocolate were the most often consumed groups, inde-
pendently of the place of consumption. Away-from-home
energy sources showed high intake (more than 20 % of the
energy consumed from these food groups came from
away-from-home sources) for savoury snacks (43·9 %),
crackers (37·4 %), nuts (36 %), desserts (35·8 %), sand-
wiches (29·3 %), pizza (27·2 %), soft drinks (23·3 %) and
chocolate (20 %). Mean energy intake was higher at other
places than at private schools, except for cereals, instant
noodles, legumes, vegetables, fruit, cake, egg and oil.
Energy intake from public schools and other places was
similar for almost all food groups. Bread, pasta, potato,
tubers, nuts, savoury snacks, soft drinks, sandwiches,
pizzas and coffee presented higher energy intake at other
places than at public schools. Themean energy intake from
soups was higher at public schools than at other places
(Table 3).

The percentage contribution of foods consumed at
private schools was lower than at public and other places.
On the other hand, the percentage contribution of foods
consumed at public schools and other places was very sim-
ilar with respect to nutrients, differing only in saturated fat,
monounsaturated fat and Ca, which showed a higher mean
intake in foods from other places (Table 4). However, food
consumption at other places showed a significant influence
on the adolescents’ diet, reducing the intake of protein,

fibre and Fe, while increasing the intake of carbohydrates,
added sugar and fats. Na intake was negatively associated
with food consumption at other places. Considering the
consumption in both restaurants and at school, the associ-
ations remained, except for saturated and monounsatu-
rated fats, carbohydrates and Fe (Table 5).

Discussion

The main findings of the study indicated that out-of-home
meals are higher in all types of fat and free sugar and have
reduced amounts of fibre, protein, Fe and Na. School meals
from public schools show the same pattern of out-of-home
meals at other places. On the other hand, private schools
present lower mean intake for the majority of food groups
and nutrients.

For Brazilian adolescents, the out-of-home meals still
contribute to a small portion of the total energy intake
(around 15 %). Thus, the greatest contribution of energy
consumption comes from the adolescents’ households,
strengthening the information found in Taillie’s study that
investigated food intake inside and outside the Mexican
children’s homes, which showed they consumed most of
the daily energy at home(15).

Results showed that savoury snacks, crackers, nuts,
desserts, sandwiches, pizza, soft drinks and chocolate were
among the most important contributors to away-from-
home foods. Although mean intake of food groups was
similar between public schools and other places, mean
energy intake of bread, pasta, potato, tubers, nuts, savoury
snacks, soft drinks, sandwiches, pizzas and coffee was
higher at other places than at public schools.

These results support and extend prior studies about the
influence of away-from-home foods on adolescent diet.
Other studies also identified high energy-dense food intake
away from home (e.g. baked and fried snacks, pizza, soft

Table 2 Total mean energy intake (kcal/d) and fromat-home and away from home (public and private schools, and other places), and 95%CI,
according to age group, gender and type of school (Study of Cardiovascular Risk in Adolescents – ERICA, Brazil, 2013–2014)*

Characteristics

Mean energy intake

Total At home

Away from home

Public School Private School Other places

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

Total sample 2291 2246, 2335 1938 1892, 1985 144 109, 179 37 26, 47 171 159, 183
Age (years)
12–14 2202 2134, 2270 1903 1844, 1962 121 99, 142 37 26, 49 139 125, 153
15–17 2389 2345, 2434 1977 1913, 2041 169 102, 236 36 138, 272 207 189, 225

Gender
Male 2482 2415, 2549 2131 2066, 2196 138 96, 179 40 25, 56 173 158, 187
Female 2097 2063, 2132 1744 1708, 1781 150 120, 179 33 24, 42 169 155, 184
Public 2301 2252, 2351 1961 1908, 2013 174 133, 214 0 166 153, 180
Private 2238 2149, 2327 1832 1764, 1900 0 212 175, 248 194 164, 223

Bold refers to confident interval to compare means between the groups.
*To convert energy values from kcal to kJ, multiply it by 4·184.
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Table 3 Frequency of consumption (%), total mean energy intake (kcal/d) and from at-home and away from home (public and private schools,
and other places), and 95% CI, according to food groups (Study of Cardiovascular Risk in Adolescents – ERICA, Brazil, 2013–2014)†

Food groups

Mean energy intake

Total At home

Away from home

Public school Private school Other places

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

Healthy food markers
Bean 182·6 167·5, 197·8 165·8 155·0, 176·6 10·2 4·0, 16·5 * 6·0 4·9, 7·1
Cereals 3·7 3·3, 4·2 3·6 3·1, 4·0 0·08 0·04, 0·1 0·05 0·01, 0·1 0·05 0·02, 0·1
Chicken 126·0 120·7, 131·2 115·7 110·7, 120·7 4·3 3·2, 5·5 0·7 0·3, 1·1 5·2 4·5, 5·9
Corn 17·1 15·3, 19·0 14·6 12·9, 16·3 1·2 0·7, 1·8 0·1 0·06, 0·2 1·2 0·9, 1·5
Egg 13·6 12·4, 14·9 12·0 11·1, 12·9 1·2 0·2, 2·2 * 0·5 0·3, 0·6
Fish 22·2 19·3, 25·2 19·4 16·5, 22·3 0·7 0·4, 1·1 0·05 0·02, 0·1 2·0 1·5, 2·5
Fruit 34·8 32·2, 37·4 29·1 26·5, 31·7 1·6 1·1, 2·2 0·4 0·2, 0·5 3·7 3·0, 4·5
Fruit Juices 156·8 149·1, 164·5 133·5 126·9, 140·0 10·5 4·4, 16·6 3·3 2·2, 4·4 9·5 8·4, 10·7
Legume 1·3 0·9, 1·7 1·1 0·8, 1·4 0·1 0·01, 0·3 * 0·1 0·04, 0·2
Manioc 18·6 17·0, 20·2 16·7 15·1, 18·2 0·8 0·4, 1·1 0·03 0·02, 0·1 1·1 0·9, 1·4
Meats 228·7 211·2, 246·3 206·1 190·3, 221·9 10·6 2·5, 18·7 0·6 0·2, 0·9 11·4 9·6, 13·2
Milk and dairy product 85·8 81·0, 90·5 80·3 75·9, 84·8 2·3 1·8, 2·8 0·3 0·1, 0·6 2·8 2·1, 3·5
Nuts 1·6 1·2, 2·0 1·0 0·8, 1·3 0·07 0·02, 0·1 0·05 0·03, 0·1 0·5 0·2, 0·8
Potato 37·4 32·4, 42·5 31·5 26·3, 36·6 0·9 0·3, 1·4 0·3 0·1, 0·4 4·8 4·1, 5·6
Soups 8·2 6·8, 9·6 7·3 6·0, 8·6 0·6 0·5, 0·8 * 0·3 0·1, 0·4
Tubers 9·3 8·2, 10·4 8·4 7·4, 9·5 0·3 0·1, 0·6 * 0·6 0·4, 0·7
Vegetables 7·0 6·5, 7·4 6·3 5·9, 6·8 0·2 0·1, 0·3 * 0·4 0·3, 0·4

Unhealthy food markers
Bread 170·9 164·8, 177·1 158·9 153·0, 164·8 3·9 2·2, 5·6 2·4 1·1, 3·7 5·7 4·8, 6·7
Cake 212·2 203·7, 220·7 171·1 163·1, 179·0 18·3 13·3, 23·2 6·7 4·5, 9·0 16·1 14·2, 18·0
Cheese 23·8 21·8, 25·9 22·0 20·1, 23·8 0·6 0·3, 0·8 0·3 0·1, 0·5 1·0 0·8, 1·2
Chocolate 115·0 106·1, 123·9 92·0 85·3, 98·7 7·8 5·4, 10·2 3·8 2·7, 5·0 11·3 8·9, 13·8
Coffee 15·4 13·1, 17·8 14·8 12·4, 17·1 0·1 0·04, 0·2 0·1 0·04, 0·2 0·4 0·3, 0·5
Crackers 87·6 81·7, 93·4 54·8 51·5, 58·1 18·1 14·3, 21·9 4·2 2·6, 5·9 10·5 8·9, 12·1
Desserts 80·2 75·8, 84·5 51·5 47·6, 55·4 13·5 11·2, 15·8 1·6 1·2, 2·1 13·5 12·0, 15·1
Instant Noodles 21·6 19·6, 23·6 21·1 19·1, 23·1 0·3 0·02, 0·5 * 0·2 0·1, 0·3
Oils 34·2 31·3, 37·2 33·6 29·7, 35·4 0·4 0·1, 0·7 * 1·1 0·8, 1·3
Pasta 88·1 82·7, 93·5 78·7 73·7, 83·6 4·4 2·5, 6·4 0·2 0·1, 0·3 4·8 3·7, 5·9
Pizza 31·0 27·5, 34·5 22·6 19·7, 25·1 0·9 0·5, 1·4 1·1 0·5, 1·6 6·5 5·2, 7·7
Processed meats 57·0 52·1, 62·0 49·9 45·3, 54·5 2·8 1·3, 4·2 0·3 0·1, 0·4 4·1 1·8, 6·4
Rice 182·3 174·4, 190·2 166·8 160·0, 173·5 9·5 5·9, 13·1 0·6 0·03, 1·1 5·5 4·9, 6·1
Sandwiches 63·7 58·6, 68·9 45·0 41·4, 48·5 4·9 3·9, 6·0 2·6 1·4, 3·7 11·2 9·2, 13·2
Savoury snacks 59·1 54·3, 64·0 33·2 29·8, 36·6 7·8 6·4, 9·3 4·6 2·9, 6·2 13·5 12·0, 15·0
Soft drinks 88·5 84·5, 92·5 67·9 64·8, 70·9 4·8 4·0, 5·5 1·6 1·2, 2·0 14·3 12·8, 15·7

†To convert energy values from kcal to kJ, multiply it by 4·184.
*95% confident interval less than 0·1.

Table 4 Total mean nutrient intake, and from at-home and away from home (public and private schools, and other places), and 95%CI (Study
of Cardiovascular Risk in Adolescents – ERICA, Brazil, 2013–2014)

Nutrients

Total At home

Away from home

Public school Private school Other places

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

Total fat (g/d) 78·5 76·9, 80·1 66·2 64·4, 67·9 4·8 3·7, 5·8 1·4 1·0, 1·7 6·2 5·8, 6·7
Saturated fat (g/d) 28·3 27·8, 28·9 24·0 23·4, 24·5 1·6 1·2, 1·9 0·5 0·4, 0·6 2·3 2·1, 2·4
Monosaturated fat (g/d) 26·5 25·9, 27·1 22·4 21·8, 23·0 1·5 1·2, 1·9 0·4 0·3, 0·6 2·1 2·0, 2·3
Polysaturated fat (g/d) 15·8 15·3, 16·3 13·0 12·5, 13·5 1·2 0·9, 1·4 0·3 0·2, 0·4 1·3 1·2, 1·4
Carbohydrate (g/d) 282·9 277·9, 287·8 236·3 231·2, 241·4 19·6 15·3, 24·0 4·9 3·5, 6·3 22·0 20·4, 23·4
Added sugar (g/d) 77·8 75·9, 79·8 59·1 57·3, 60·9 7·4 6·3, 8·5 2·0 1·5, 2·4 9·4 8·6, 10·1
Protein (g/d) 90·7 88·3- 93·0 79·2 77·0, 81·5 4·7 3·2, 6·1 1·0 0·7, 1·3 5·8 5·3, 6·3
Fibre (g/d) 19·1 18·4, 19·7 16·6 16·1, 17·2 1·1 0·8, 1·5 0·2 0·1, 0·3 1·1 1·0, 1·2
Ca (mg/d) 593·4 580·4, 606·5 514·0 501·2, 526·7 27·3 21·7, 32·9 9·4 6·8, 12·1 42·7 39·4, 46·1
Fe (mg/d) 13·7 13·3, 14·0 11·8 11·5, 12·0 3·1 2·2, 3·9 2·4 1·9, 2·9 4·2 3·9, 4·4
Na (mg/d) 3378·3 3308·3, 3448·2 2941·9 2874·9, 3008·8 189·9 144·8, 234·9 38·4 25·3, 51·4 208·2 191·8, 224·5
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drinks, sandwiches and sweets), including studies carried
out with the Brazilian population(6). On the other hand,
among Mexican children, the top contributors to away-
from-home foods were both a source of staple foods (wheat
and rice-mixed dishes, and corn-mixed dishes) as well as
snack-type foods and sugar-sweetened beverages(15).

In our study, most of the food intake was consumed at
home. Excluding foods consumed at school, only 22 % of
the adolescents reported the consumption of at least one
item away from home, representing 7·5 % of total energy
intake, which is lower than that observed in older
Mexican children (19 %)(15), and North-American children
(between 29 and 35 % of energies were consumed away
from home)(16,17). Including school as a place where
away-from-home foods are consumed, the contribution
increased to 15·4 %. This reinforces the importance that
schools have in providing meals to Brazilian adolescents,
especially public schools. In our study, the mean energy
intake at private schools was lower than public schools
and other places, showing that among adolescents from
private schools, out-of-home consumption may come
mainly from other places.

A negative finding from our study was the mean of
energies from crackers consumed at public schools
(around 20 % of all energies consumed from crackers),
since the acquisition of biscuits and salted products is
restricted with limits imposed by legislation. In Brazil, the
National School Feeding Program (PNAE, Programa
Nacional de Alimentação Escolar) guarantees the provi-
sion of at least one up to three meals per student attending
public schools(9,10); however, private schools and even
some public schools have cafeterias that sell food to
students. These establishments are not under federal food
regulations, being in charge of each state, allowing the
supply of foods rich in sugar, fat and Na.

One important finding of our study is the higher mean
energy intake of rice, meats and beans offered in public
schools. These sources of staple foods can be considered
as healthy food markers. Bento et al.(18) described a pos-
sible dose-response effect in improving the consumption
of fresh and minimally processed foods and reducing the
consumption of ultraprocessed products with the daily
consumption of two or three school meals.

On the other hand, the consumption of crackers and
cakes highlights the offer of non-healthy foods at schools.
Corroborating this finding, an evaluation of nutritional
adequacy of meals served at schools in Brazil showed that
meals served at schools do not reach nutritional adequacy,
according to the PNAE(19). However, it is important to con-
sider the definition of away-from-home food used in the
survey. Food consumption was classified as occurring
outside the home based on the place where food was con-
sumed, not considering its source. Thus, crackers and
cakes can also indicate the type of food adolescents bring
to eat at school. Nevertheless, it shows the preference for
this type of food to be consumed during the school period.
In our study, among all soft drinks consumed, 7 %was con-
sumed at school. In addition, 10 % and almost 20 % of all
chocolate/candy bars and desserts were consumed at
school, respectively, showing that schools are missing
the opportunity to stimulate the consumption of fresh
and staple foods.

Similar to Taillie et al.(15) who studied 4773 Mexican
children and adolescents, foods consumed at home
contributed most to the children’s daily macro- and
micro-nutrient intake. This is particularly important when
we consider that foods consumed at home might not differ
fromwhat is consumed outside home, showing poor eating
habits regardless of the place of consumption. For instance,
the daily average Na intake was higher than the maximum

Table 5 Nutrient mean intake and regression coefficients comparing consumers with non-consumers of food away from home, according to
the place of food consumption (Study of Cardiovascular Risk in Adolescents – ERICA, Brazil, 2013–2014)†

Nutrients

Mean intake

School and other places Only other places

Non-
adjusted

Adjusted for age, gender
and type of school

Non-
adjusted

Adjusted for age, gender
and type of school

Mean 95% CI Mean 95% CI Mean 95% CI

Energy from protein (%) 16·1 15·9, 16·2 –0·6** –0·6* –0·6** –0·6*
Energy from fat (%) 30·2 30·0, 30·4 0·6* 0·6** 0·9** 0·9*
Energy from saturated fat (%) 10·8 10·7, 10·9 0·1 0·05 0·4* 0·4**
Energy from monounsaturated (%) 10·1 10·0, 10·2 0·1 0·11 0·3** 0·3*
Energy from polyunsaturated (%) 6·2 6·1, 6·2 0·4** 0·4* 0·2** 0·3*
Energy from carbohydrate (%) 49·8 49·5, 50·0 0·3 0·3 0·4* 0·4**
Energy from free sugar (%) 13·9 13·6, 14·1 1·1** 1·0* 2·5** 2·5*
Fibre (g/1000 kcal per d) 8·6 8·4, 8·7 –0·3* –0·3** –0·8** –0·8*
Ca (mg/1000 kcal per d) 263·7 257·8, 269·6 –1·5 –6·2 2·6 0·2
Fe (mg/1000 kcal per d) 6·1 6·0, 6·1 0·003 –0·02 –0·2** –0·2*
Na (mg/1000 kcal per d) 1517·9 1504·3, 1531·4 –66·0* –58·9* –100·4* –97·1*

†To convert energy values from kcal to kJ, multiply it by 4·184.
*P< 0·0001, **P< 0·05.
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tolerable level (UL) of 2300 mg/d(20), but away-from-home
food showed a negative contribution to Na intake, raising
concerns about the amount of Na these adolescents may be
consuming at their homes.

In our study, adolescents aged between 15 and 17 years
showed higher mean energy intake in restaurants, when
compared with the younger ones. Considering that greater
autonomy for decision-making tends to increase with
age(21) and that adolescents who have financial autonomy
showed higher consumption of snacks(22), this finding rein-
forces the need for developing specific strategies for this
population.

Our results showing that the frequency of away-from-
home energy sources was high for food groups that have
low nutrient density, but high-energy content, corroborate
other studies carried out in Brazil that show that away-from-
home foods tend to be high in energy density (e.g. baked
and fried snacks, pizza, soft drinks, sandwiches and
sweets)(23). These results reflected on the daily nutrient
intake by adolescents, since foods consumed at restaurants
were negatively associated with the intake of protein, fibre
and Fe, and positively related to the intake of added sugar
and fats. Other studies have already shown the negative in-
fluence of away-from-home food in the diet(4).

Also, Cunha et al.(7) found that the main difference
between patterns identified in at-home and away-from-
home food consumption was the increase in the number
of food items in the latter category. However, we found
that items such as pizza, sandwiches and soft drinks, which
are considered markers of unhealthy eating, were more
consumed at restaurants than at school, showing that the
type of food, regardless of the place where it is consumed,
should be of better nutritional quality.

Conclusions

Away-from-home food contributed to 15·4% of the total
energy intake among Brazilian adolescents, being mainly
due to high energy-dense foods. The consumption of foods
at restaurants showed a negative association with the intake
of protein, Na and fibre, and a positive association with
added sugar and fats. Family meals at home may provide
a better diet for adolescents and should be stimulated.
Future studies should compare strategies to increase the
number of meals at home and also to improve school meals.

Acknowledgements

Acknowledgements: None. Financial support: H.B.N.M.
received a scholarship from Ceará Foundation of support
to the scientific and technological development (FUNCAP)
No.: BMD-0008-01416.01.05/18. Conflict of interest: The
authors have no conflicts of interest to disclose. Authorship:

Dr I.N.B. conceived the study, interpreted the data, drafted
the initial manuscript, and reviewed and revised the manu-
script. Ms H.B.N.M. contributed to the interpretation of the
data, drafted the initial manuscript, and reviewed and revised
the manuscript; Dr A.M.S. coordinated the study, conducted
the analysis and contributed to the interpretation of the data;
Dr R.S. participated in the study coordination and critically
reviewed the manuscript for important intellectual content;
All authors approved the final manuscript as submitted and
agreed to be accountable for all aspects of the work. Ethics
of human subject participation: This study was conducted
according to the guidelines laid down in the Declaration of
Helsinki, and all procedures involving study participants were
approved by the Research Ethics Committee of the Federal
University of Rio de Janeiro (no. 01/2009). Written informed
consent was obtained from all adolescents.

References

1. Burke SJ, McCarthy SN, O’Neill JL et al. (2007) An examina-
tion of the influence of eating location on the diets of Irish
children. Public Health Nutr 10, 599–607.

2. Adams J, Goffe L, Brown T et al. (2015) Frequency, socio-
demographic correlates of eating meals out, takeaway meals
at home: cross-sectional analysis of the UK national diet,
nutrition survey, waves 1-4 (2008-12). Int J Behav Nutr
Phys Act 12, 51.

3. Powell LM & Nguyen BT (2013) Fast-food and full-service
restaurant consumption among children and adolescents:
effect on energy, beverage, and nutrient intake. JAMA
Pediatr 167, 14–20.

4. Lachat C, Nago E, Verstraeten R et al. (2012) Eating out of
home and its association with dietary intake: a systematic
review of the evidence. Obes Rev 13, 329–346.

5. Bezerra IN & Sichieri R (2010) Characteristics and spending on
out-of-home eating in Brazil. Rev Saúde Pública 44, 221–229.

6. Bezerra IN, Souza AM, Pereira RA et al. (2013) Contribution
of foods consumed away from home to energy intake in
Brazilian urban areas: the 2008–9 Nationwide Dietary
Survey. Br J Nutr 109, 1276–1283.

7. Cunha DB, Bezerra IN, Pereira RA et al. (2018) At-home and
away-from-home dietary patterns and BMI z-scores in
Brazilian adolescentes. Appetite 120, 374–380.

8. Souza AM, Barufaldi LA, Abreu GA et al. (2016) ERICA:
intake of macro, micronutrients of Brazilian adolescents.
Rev Saude Publica 50, Suppl. 1, 5s.

9. Soares P, Martinelli SS, Fabri RK et al. (2018) Brazilian
National School Food Program as a promoter of local, healthy
and sustainable food systems: evaluating the financial imple-
mentation. Ciên Saúde Colet 23, 4189–4197.

10. Sinader E, Balaban D & Burlandy L (2012) The Brazilian
School Feeding Programme: an Example of an Integrated
Programme in Support of Food and Nutrition Security.
Public Health Nutr 16, 989–994.

11. Vasconcellos MTL, Silva PLN, Szklo M et al. (2015) Sampling
design for the Study of Cardiovascular (ERICA). Cad Saúde
Pública 31, 921–930.

12. Silva TLN, Klein CH, Souza AM et al. (2016) Response rate in
the Study of Cardiovascular Risks in Adolescents – ERICA.
Rev Saúde Pública 50, Suppl. 1, 3s.

13. IBGE (2011) Household Budget Surey 2008–2009: Analysis
of Personal Food Consumption in Brazil/IBGE, Job and
Income Coordination. Rio de Janeiro: IBGE.

Eating out of home among Brazilian adolescents 3377

https://doi.org/10.1017/S1368980020001573 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980020001573


14. TACO (2011) Brazilian Food Composition Table/NEPA–
UNICAMP, 4th ed. Campinas: NEPA-UNICAMP.

15. Taillie LS, Afeiche MC, Eldridge AL et al. (2017) The contri-
bution of at-home and away-from-home food to dietary
intake among 2–13y Mexican children. Public Health Nutr
20, 2559–2568.

16. Poti JM & Popkin BM (2011) Trends in energy intake among
US children by eating location and food source, 1977–2006.
J Am Diet Assoc 111, 1156–1164.

17. Ng SW, Slining MM& Popkin BM (2014) Turning point for US
diets? Recessionary effects or behavioral shifts in foods pur-
chased and consumed. Am J Clin Nutr 99, 609–616.

18. Bento BMA, Moreira AC, do Carmo AS et al. (2018) A higher
number of school meals is associated with a less-processed
diet. J Pediatr 94, 404–409.

19. Issa RC, Moraes LF, Francisco RRJ et al. (2014) School meals:
planning, production, distribution, and adequacy. Rev Panam
Salud Publica 35, 96–103.

20. Institute of Medicine (2005) Dietary Reference Intakes for
Water, Potassium, Sodium,Chloride, And Sulfate. Washington,
DC: National Academies Press.

21. Celen N, Cok F, Bosma HA et al. (2006) Perceptions of deci-
sional autonomy of Turkish adolescents and their parents.
Paidéia 16, 349–363.

22. Araújo MC, Cunha DB, Bezerra IN et al. (2017) Quality of
food choices of Brazilian adolescents according to individual
earnings. Public Health Nutr 20, 3145–3150.

23. Bezerra IN, Moreira TMV, Cavalcante JB et al. (2017) Food
consumed outside the home in Brazil according to places
of purchase. Rev Saude Publica 51, 15.

3378 IN Bezerra et al.

https://doi.org/10.1017/S1368980020001573 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980020001573

	Contribution of away-from-home food to the energy and nutrient intake among Brazilian adolescents
	Methods
	Population and study design
	Data collection
	Data analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


