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Abstract
Objective: To evaluate the quality of food choices according to adolescent
individual earnings in Brazil.
Design: Adolescents were classified according to their individual earnings as
having or not having spending power for their own expenses. Food records
from two non-consecutive days of the Brazilian National Dietary Survey (NDS
2008–2009) were used to estimate food intake. Quality of food choices was based
on two approaches: (i) the NOVA classification, which classifies processed and
ultra-processed foods and drinks as unhealthy food groups; and (ii) traditional
classification, with beans, milk, fruits and vegetables as healthy food groups, and
soft drinks, sweets, snacks and crackers classified as unhealthy. We compared
mean food intake (g/kJ or ml/kJ) according to per capita household income
(tertiles) and adolescent individual earnings, with adolescent earnings adjusted
for household income, using multiple linear regression.
Setting: Brazilian households (n 13 569).
Subjects: Adolescents aged 14–18 years (n 3673).
Results: Males without individual earnings had higher per capita household
income than those with individual earnings. Household income was associated
with all three food groups of the NOVA classification and seven of the eight
groups of the traditional classification. However, only beans and snacks were
consumed in significantly greater quantities by adolescents with individual
earnings compared with those without earnings.
Conclusions: Adolescent individual earnings were not the main driver of food
choices; however, per capita household income was associated with food choices.
The consumption of both healthy and unhealthy items increased with increasing
household income.
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Brazilian adolescent diets comprise a mix of traditional
foods, such as rice and beans, and ultra-processed foods
including mainly sugar-sweetened beverages(1). This is
a high-energy, low-quality diet and has been associated
with a high prevalence of inadequate nutrient intake(2).
The diet characteristics may be promoting the increase in
obesity prevalence in Brazil where one in five Brazilian
adolescents is overweight or obese(3), which can result in
immediate and long-term harmful health outcomes(4–6).

It is well known that adolescence is marked by important
physical, psychological, sociocultural and cognitive changes,
which are reflected in independence and autonomy from
adults(7,8). An important consequence of this process is the

increasing independence in adolescents’ food choices(9) and
decreasing resemblance of dietary intake between parent
and child over time(10), especially among higher socio-
economic levels. A population-based survey conducted in
the city of Rio de Janeiro, Brazil, examined the correlation
between the food intake of adolescents and their parents
according to socio-economic variables. The survey observed
lower correlation in food intake between mothers and
adolescents of higher socio-economic levels(11).

Furthermore, Brazil has experienced a rapid economic
growth in the last decade, reducing poverty and inequality
rates, which may reflect on adolescents’ individual earnings
and ability to pay for a variety of items, including food.
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This situation provides an opportunity to examine more
carefully how purchasing power affects unhealthy food
choices by adolescents. To describe disparities in food
choices across different social groups, the present study
evaluated whether Brazilian adolescents with individual
earnings consume more unhealthy foods than those without
financial autonomy.

Methods

Population
The present study analysed data obtained from the
Brazilian National Dietary Survey (NDS), which was
carried out along with the 2008–2009 Household Budget
Survey (HBS) conducted by the Brazilian Institute of
Geography and Statistics. The Brazilian HBS sample was
selected using a two-stage cluster sampling design. In the
first stage, census tracts (the primary sampling units) were
selected by systematic sampling with probability propor-
tional to the number of households. Census tracts were
stratified to include representatives of all Brazilian regions,
including both urban and rural areas and different socio-
economic levels. The households were selected in the
second stage by simple random sampling. The 2008–2009
HBS included 4694 census tracts with 68 373 households.
The interviews were conducted on 55 970 households and
190 159 residents from all ages and both genders were
investigated. A sub-sample of 25% of the HBS was
estimated to participate in the NDS. Finally, 13 569
households agreed to participate in the survey (21% were
non-responders). Individuals aged 10 years or older
(n 34 003) living in the selected households were included
in the dietary survey. In the current paper, we included
only adolescents aged 14–18 years (n 3855). A total of
139 pregnant women and forty-three adolescents who
did not answer the income question were excluded from
analysis, yielding a final sample of 3673 Brazilian
adolescents(12).

Data collection
Food records from two non-consecutive days were used to
estimate food intake. The two food records were obtained
within one week on non-consecutive days. All respon-
dents reported all foods and drinks consumed, amounts,
time and place of meals (at home or away from home).
Individuals received a booklet with explanations on how
to fill in the records and with pictures of tableware to help
them to estimate the amount of food consumed. Trained
interviewers were responsible for reviewing all records
before entering the data in a data entry program specially
designed for the survey. This program contained
approximately 1500 items (foods and drinks), fourteen
types of food preparation and 106 portion sizes. Details
about the pre-test, training and validation of the food
records have been published elsewhere(12).

Body weight was measured by trained interviewers
using a portable electronic scale with capacity of 150 kg
and height was assessed using a portable stadiometer. BMI
was calculated, and the WHO AnthroPlus software based
on WHO adolescent-specific BMI reference and classifi-
cation was used(13).

Monthly per capita household income from all mone-
tary and non-monetary sources was calculated. The total
household income was divided by the number of mem-
bers in the household to calculate the per capita house-
hold income and then classified into tertiles: T1,
≤ $US 103·4; T2, > $US 103·4–223·5; T3, > $US 223·5. The
conversion rate at the time of the HBS ($US 1= 2·38
Brazilian Real) was applied to convert the amounts to
US dollars. Moreover, the official minimum monthly wage
in Brazil during this period was $US 174·40.

Adolescents were classified according to their individual
earnings as having or not having spending power for their
own expenses. Adolescents were considered as having
individual earnings if they received any kind of remu-
neration, from either a formal or informal job, and/or
reported own expenses during one-week period. We did
not include adolescents aged 13 years or younger since
it is forbidden to work at this age in Brazil, even in
informal jobs.

Data analyses
More than 2000 food items with their respective food pre-
paration were reported. Food items were classified into
mutually exclusive food groups using two approaches. One
of the classifications (NOVA) is the current Brazilian Dietary
Guideline(14), which is based on the extent and purpose of
food processing. According to NOVA, foods/drinks were
classified into four groups: (i) unprocessed or minimally
processed foods (e.g. seeds, fruits, leaves, stems, roots,
muscle, offal, eggs, milk); (ii) processed culinary ingredients
(e.g. salt, sugar, honey, vegetable oils, butter); (iii) pro-
cessed foods (e.g. salted or sugared nuts and seeds; salted,
cured or smoked meats; canned fish; fruits in syrup;
cheeses; and unpackaged freshly made breads); and
(iv) ultra-processed foods and drinks (e.g. carbonated
drinks, sweet or savoury packaged snacks, ice cream,
chocolate, candies, margarines, cookies, cakes)(15). For
analyses, unprocessed or minimally processed foods and
processed culinary ingredients were combined in the same
group, named ‘culinary preparations’. Second, we used the
traditional food group classification used in the Brazilian
NDS(12). This classification is based on similarity of foods’
nutrient composition, in which foods are grouped accord-
ing to the key nutrient. For example, the key nutrients of
milk and dairy products group include calcium and protein,
while the fruit group is a good source of vitamins, especially
vitamin C. Recipes were classified according to the main
recipe ingredient. Eight food groups were considered:
(i) beans and legumes (including preparations based on
beans, such as feijoada); (ii) vegetables (raw, cooked and
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fried vegetables); (iii) fruit (raw, cooked and fried fruits
excluding fruit-based desserts); (iv) milk and dairy products
(excluding cheese and milk-based desserts); (v) sweets
(cakes, cookies, fruit-based desserts and milk-based des-
serts); (vi) crackers (savoury snacks such as potato chips,
corn chips, bacon chips and salty crackers); (vii) snacks
(baked and deep-fried snacks, such as croquette, fried
codfish cakes, fried pies, chicken nuggets and pizza); and
(viii) soft drinks. Beans and legumes, vegetables, fruit and
milk and dairy products were considered healthy food
groups, while sweets, crackers, snacks and soft drinks were
considered unhealthy food groups.

Food intake was based on the mean of two food
records. Three per cent of adolescents (n 126) reported
only one day of the food record and were excluded from
this analysis. We compared the mean intake of each food
group (g or ml/4184 kJ (1000 kcal)) using both approaches
of food group classification according to monthly per
capita household income tertiles. We compared food
choices of adolescents with and without individual earn-
ings adjusted for per capita household income. Income-
adjusted mean of food group intake was estimated using
multiple linear regression.

Weighted means were estimated using survey proce-
dures in the statistical software package SAS release 9.3
(2011) taking account of the sample design effect.

Results

Males without individual earnings had higher per capita
household income than those with individual earnings
($US 250 (95% CI 227, 273) v. $US 199 (95% CI 177, 221)).
Considering our primary hypothesis that adolescents with
individual earnings consumed more unhealthy foods than
those without financial autonomy, we also tested whether
adolescents with individual earnings were more over-
weight or obese than their counterparts. However,
the prevalence of excessive weight was similar between
males and females with and without individual earnings
(Table 1).

Since the results of mean food intake according to
household income and adolescent individual earnings
were similar between genders (data not shown), the

results were combined. The mean intakes of the three
food groups according to the NOVA classification and of
seven of the eight groups analysed according to the
traditional classification were associated with household
income tertile. However, only two items were associated
with adolescent individual earnings.

Considering the NOVA classification, the mean intakes
of processed foods and ultra-processed foods and drinks
increased according to household income tertile, while
the mean intake of culinary preparations decreased with
increasing per capita income (all P< 0·01). For the tradi-
tional classification of food groups, except for crackers
(P= 0·11), the mean intakes of vegetables, fruits, milk,
sweets, snacks and soft drinks (all P< 0·01) increased with
household income and the mean intake of beans
(P< 0·01) decreased with increased income (Table 2).

The NOVA classification was not associated with ado-
lescent individual earnings. For the traditional food group
classification, only the mean intakes of beans (P= 0·02)
and snacks (P = 0·02) were higher among adolescents
with individual earnings than among those without indi-
vidual earnings (Table 3).

Discussion

In this population-based sample of Brazilian adolescents,
adolescents’ financial autonomy showed intriguing results.
The consumption of one marker of a healthy diet (beans)
and one of an unhealthy diet (snacks) was higher among
adolescents with individual earnings compared with their
counterparts without individual earnings.

The higher consumption of snacks among adolescents
with individual earnings indicates that adolescent financial
autonomy could lead to unhealthy food choices. More-
over, snack intake showed the greatest difference in food
consumption among extreme family income tertiles.
Families in higher income strata consumed more than
three times the amount of snacks compared with families
in the lowest income level. Both findings showed that
snack intake, marked by baked and deep-fried snacks,
such as croquette, fried pies and pizza, was the most
sensitive food group to family and adolescent individual
income. In Brazil, most snack consumption takes place

Table 1 Mean per capita household income and prevalence of excessive weight (95% CI) according to adolescent individual earnings and
sex. Brazil, 2008–2009 National Dietary Survey

Males (n 1883) Females (n 1790)

With individual
earnings (n 633)

Without individual
earnings (n 1250)

With individual
earnings (n 468)

Without individual
earnings (n 1322)

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

Mean per capita household income ($US)* 199 177, 221 250 227, 273 222 198, 247 246 222, 271
Excessive weight (%) 16·3 11, 22 21·8 18, 25 17·1 13, 21 16·9 14, 20

*$US 1= 2·38 Brazilian Real.
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outside the home(16). Among adolescents, the sale of
soft drinks and deep-fried snacks in schools favours
the regular consumption (more than 5 times/week) of
these items(17).

On the other hand, the consumption of beans and
culinary preparations was more frequent in the lowest
stratum of family income. Brazilian studies have shown
that diets based on traditional Brazilian foods, character-
ized by rice, beans and some culinary preparations, are
more frequent among adolescents(18) and house-
holds(19,20) with lower socio-economic status. Even with
adjustment for household income, bean intake was higher
among adolescents with individual earnings compared
with those without individual earnings, also indicating that
individual earnings may be related to adolescent jobs.
Hence, our findings suggest that although adolescents
with individual income consume more snacks, they also
consume items of the traditional Brazilian diet.

Except for snack and bean intakes, we observed no
difference in food group intakes according to adolescents’
individual earnings. This may indicate that adolescents did
not spend their own income on food acquisition. More-
over, adolescents with individual earnings, mainly males,
had lower per capita household income, indicating that
they probably work and receive money to complement
family earnings. Therefore, our results suggest that differ-
ences in food consumption were more influenced by
family income than adolescents’ individual earnings.

Family diet seems to have an important role in diet
adherence during childhood and adolescence(21) and
parental socio-economic status has a direct effect on diet
quality(22). Barufaldi et al.(23) found higher prevalence of
meal consumption with parents or guardians among
adolescents from high socio-economic families (mothers
with high level of schooling). In our study, a mosaic of
healthy and unhealthy items characterized adolescents’

Table 2 Weighted mean food group intake (SE) by NOVA and traditional food group classifications according to monthly per capita household
income tertiles. Brazil, 2008–2009 National Dietary Survey

T1* (n 1456) T2* (n 1201) T3* (n 1016)

Food group (g/kJ or ml/kJ) Mean SE Mean SE Mean SE Diff. (%)† P for trend

NOVA classification
Culinary preparations‡ 691·8 6·2 664·5 5·7 645·8 4·8 −7 <0·01
Processed foods 36·0 1·1 44·9 1·5 53·3 1·6 39 <0·01
Ultra-processed foods and drinks 87·1 2·7 121·1 3·3 169·8 2·9 66 <0·01

Traditional classification
Beans 123·1 2·6 117·2 2·2 86·6 1·7 −33 <0·01
Vegetables 11·9 0·5 20·1 0·7 30·3 0·7 89 <0·01
Fruit 35·3 1·6 37·1 1·3 57·4 1·6 51 <0·01
Milk 30·0 1·6 36·1 1·5 46·2 1·5 43 <0·01
Sweets 17·3 0·6 19·8 0·7 21·9 0·6 23 <0·01
Crackers 4·1 0·2 3·6 0·2 3·6 0·2 −13 0·11
Snacks 3·4 0·3 5·7 0·4 10·3 0·4 107 <0·01
Soft drinks 26·7 1·6 45·3 2·1 69·2 2·2 90 <0·01

*Income tertiles (monthly per capita household): T1, ≤ $US 103·4; T2, >$US 103·4− 223·5; T3, >$US 223·5. $US 1= 2·38 Brazilian Real.
†Diff.: difference in percentage between mean food group intake in the third and first tertiles: [(mean in T3 – mean in T1)/general mean] × 100.
‡Unprocessed or minimally processed foods + processed culinary ingredients.

Table 3 Income-adjusted weighted mean food group intake (SE) by NOVA and traditional food group classifications
according to adolescent individual earnings. Brazil, 2008–2009 National Dietary Survey

Adolescent with individual
earnings (n 1101)

Adolescent without individual
earnings (n 2572)

Food group (g/kJ or ml/kJ) Mean SE Mean SE P

NOVA classification
Culinary preparations* 568·2 9·9 554·8 7·8 0·27
Processed foods 35·9 2·3 34·8 1·2 0·67
Ultra-processed foods and drinks 174·8 7·3 177·6 6·1 0·75

Traditional classification
Beans 108·1 4·4 96·3 2·8 0·02
Vegetables 13·7 1·0 12·1 0·6 0·17
Fruit 33·5 2·9 32·2 1·8 0·71
Milk 34·2 3·0 40·9 2·7 0·09
Sweets 26·2 1·6 27·2 1·2 0·60
Crackers 3·8 0·5 4·5 0·5 0·26
Snacks 12·3 1·5 8·6 0·6 0·02
Soft drinks 77·9 4·9 69·1 3·8 0·15

*Unprocessed or minimally processed foods + processed culinary ingredients.
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diet in the highest family income level. While the differ-
ence in food intake between extreme tertiles of household
income was 90% for soft drinks and 66% for ultra-
processed foods, we observed 89% for vegetables and
51% for fruit, both with highest intake among the highest
income stratum.

In Brazil, the inclusion of fruit and vegetables in the
family diet is strongly influenced by household income
and food price. Claro et al.(24) observed an increase of
0·04% and 0·2% in the participation of fruit and vegetables
in total energy content with an increase of 1% in family
income and a decrease of 1% in the price of fruit and
vegetables, respectively. On the other hand, Claro et al.(25)

demonstrated that the cost of unprocessed or minimally
processed foods and processed culinary ingredients, here
named ‘culinary preparations’, was lower than the cost
of ultra-processed foods. Hence, a high household
availability of healthy food groups does not represent low
availability of unhealthy food groups(26).

In addition, the overweight and obesity prevalence of
Brazilian adolescents is higher among those in the highest
per capita household income level, mainly among
males(3). A poor diet quality with high intakes of sweets
and caloric beverages(27) is associated with increasing risk
of obesity among children and adolescents(27–31). This is
particularly worrisome among adolescents due to the
consequences of being overweight later in life(32).

Adolescents with pocket money usually increase their
autonomy to pay for a variety of goods, including food(33).
This practice seems to have a positive correlation with
income level, visits to fast-food restaurants and unhealthy
eating(34–36). However, to our knowledge, no study has
evaluated specifically the receipt of pocket money and the
relationships with food habits in low- and middle-income
countries. In general, purchase of food for out-of-home
consumption is positively associated with income among
Brazilian families(37).

In our study, it is not possible to distinguish whether the
adolescent individual earnings were from pocket money or
formal or informal work. Since the family income of ado-
lescents with individual earnings is lower than that of their
counterparts, it suggests that these earnings come from
adolescents’ jobs. Also, we cannot estimate whether their
individual income was spent on food purchasing or whether
the food bought was consumed inside or outside the home.

Another limitation of the present study is the dietary
intake assessment method used. Food records may be
subject to errors related to dietary change on the day of
report and errors in detailing food consumed. Trained
interviewers advised individuals on how to fill in the food
records and checked the reported information in the
individual’s home following standard instructions. Pictures
of tableware helped to minimize errors related to report of
quantity food intake.

Regarding the use of NOVA classification, the lack of
association with adolescent earnings may be due to the

required precise definitions of the types of food processing
of each dietary food group. For example, milk without any
other ingredient is included in the group of culinary pre-
parations, while yoghurt or flavoured milk, such as common
chocolate milk, is an ultra-processed food item. This detailed
nutritional information cannot always be obtained in
nationwide studies. This method requires details on the
source of the food item used in preparations, dishes and
meals; for instance, if the preparation was made from scratch
or bought prepared or semi-prepared. Another example is
the classification of juices; it is necessary to know if the juice
was prepared from fresh fruit, frozen fruit or if it was already
prepared in a box juice or made from powdered flavouring.
The detailed information on food consumption often
becomes impractical considering the logistics required to
collect national data, involving many limitations, mainly
related to cost and time spent on interviews.

To our knowledge, the present study is the first that
evaluated the impact of adolescents’ individual earnings
on food intake in Brazil. Our data indicate that family
income, more than individual financial autonomy, is the
main driver of quality of food choices among Brazilian
adolescents. Strategies that aim to improve the food
choices of adolescents should focus on nutritional inter-
ventions for the whole family while taking account of
family food access.
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