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ABSTRACT
Objective
To compare serving sizes reported on processed food labels with reference serving sizes according to nutrition
labeling legislation and the “Food Guide for the Brazilian Population”.
Methods
This cross-sectional study analyzed the labels of 2,072 processed foods in a supermarket of Florianópolis, Santa
Caratina, Brazil. The foods were classified according to the Brazilian food labeling legislation. Central tendency
and variability values were calculated for the serving sizes and energy values reported on the labels, as well as
the ratio between the reported and reference energy value. The Spearman correlation test was performed
between the reference serving size and the reference energy density, and also between the reference serving
size and energy density of each study food.
Results
Nutrition labeling and the Food Guide presented reference servings with different sizes and energy values. The
serving sizes reported on the labels did not follow either of the references and presented heterogeneous
values, with a maximum range of 55-240 g among ready and semi-ready pre-prepared dishes. The reported
energy values were between 0.1 times smaller and 2.4 times larger than the reference values. The reference
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serving sizes presented a highly inverse correlation with the reference energy density (Spearman coefficient=
0.9) and a very low inverse correlation with the energy density of the foods analyzed (Spearman coefficient=
0.2).
Conclusion
This study showed the need for standardizing reference serving size information for the Brazilian population as
well as reviewing nutrition labeling legislation in order to standardize the serving sizes reported on labels and
to update the reference energy density used to calculate serving sizes.
Indexing terms: Food nutrition education. Food labeling. Industrialized foods. Nutrition policy. Nutritional
facts.

RESUMO
Objetivo
Comparar as porções declaradas nos rótulos de alimentos industrializados com as porções de referência da
legislação de rotulagem nutricional e do “Guia Alimentar para a População Brasileira”.
Métodos
Estudo transversal que analisou os rótulos de 2.072 alimentos industrializados em um supermercado de
Florianópolis, Santa Catarina. Os alimentos foram classificados de acordo com a legislação brasileira de rotulagem
nutricional. Foram calculados valores de tendência central e de variabilidade para porção e valor energético
declarados nos rótulos, além da razão entre o valor energético declarado e de referência. Teste de Correlação
de Spearman foi realizado entre porção e densidade energética de referência e entre porção de referência e
densidade energética de cada alimento analisado.
Resultados
A rotulagem nutricional e o Guia Alimentar apresentaram porções de referência com tamanhos e valores
energéticos diferentes. As porções declaradas nos rótulos não seguiram nenhuma das referências e apresentaram
valores heterogêneos, com amplitude máxima de 55-420 g entre pratos preparados prontos e semiprontos. Os
valores energéticos declarados foram de 0,1 vez menor a 2,4 vezes maiores do que os valores de referência. As
porções de referência da rotulagem apresentaram correlação inversa alta com a densidade energética de
referência (Coeficiente de Spearman=-0,9), e muito baixa com a densidade energética dos alimentos analisados
(Coeficiente de Spearman=-0,2).
Conclusão
Evidenciou-se a necessidade de padronização das informações sobre porção de referência para a população
brasileira, assim como de fiscalização e revisão da legislação de rotulagem nutricional a fim de uniformizar as
porções declaradas nos rótulos e atualizar a densidade energética de referência usada para o cálculo das
porções.
Termos de indexação: Educação alimentar nutricional. Rotulagem de alimentos. Alimentos industrializados.
Política nutricional. Informação nutricional.

INTRODUCTION
Obesity is currently considered a major
public health problem and affects large parts of
the world1. The main causes of obesity include
changes in dietary and physical activity patterns,
especially an increase in the consumption of
processed foods as well as the size of the portions
consumed2-5.
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Studies have indicated that obesity and
various other chronic diseases can be prevented
through public policies and actions in the food
environment1,6. A healthy environment should
promote and facilitate healthier food and serving
size choices2-5.. Examples of population-based
strategies include food guides for the public and
nutrition labeling of foods. Such measures have
been promoted by the World Health Organization
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(WHO) in the 2004 “Global Strategy on Diet,
Physical Activity and Health”3. The WHO has kept
this recommendation in its “Global Action Plan
for the Prevention and Control of Noncommunicable Diseases 2013-2020”7.
In Brazil, nutrition labeling and the “Food
Guide for the Brazilian Population” have emerged
with the aim of promoting healthy food choices
and appropriate serving sizes. The Brazilian
nutrition labeling legislation8,9 has been drafted
and harmonized with other Mercosul countries10,11
and reference food serving sizes have been
defined to be reported on food labels. Along the
same lines, the “Food Guide for the Brazilian
Population” also defines reference serving sizes
for the public in order to guide people in making
healthier food choices12.
In both policies, the reference serving sizes
are defined based on a diet of 2,000 kcal. In this
way, food groups have been defined and the
number of servings per day and the reference
energy value of each serving have been set for
each group8,12. In addition, serving sizes in grams
or millimeters (g or mL) have been defined for
most foods8,12. However, the nutrition labeling
legislation allows the serving sizes reported on
labels to be up to 30% larger or smaller than the
reference serving size8-9.
Studies have suggested that the lack of
serving size standardization on food labels among
similar kinds of food products can complicate
comparison and, as a result, food choices2,13-14.
Furthermore, according to Monteiro & Cannon15,
an increase has been observed in the production
and consumption of high-energy ultra-processed
foods in Brazil as well as a trend towards
reformulating these foods in order to reduce their
sodium, trans fat, and energy content so that they
can be advertised as healthy. However,
considering the change in the energy standards
of processed foods 15, it is assumed that the
reference serving sizes (g or mL), when reported
on nutrition labels of the processed foods currently
available on the Brazilian market, may not match
the reference energy values. Furthermore, it is

suggested that such issues can compromise the
use of this information as a reference for
consumption by the public.
Thus, in light of the importance of
coherent educational strategies to control the
serving sizes consumed by the population2, this
study analyzed the compliance (in grams/
millimeters and energy value) of the servings
reported on processed food labels with the
reference serving sizes according to Brazilian
nutrition labeling legislation and the “Food Guide
for the Brazilian Population”.

METHODS
This was a descriptive and analytical crosssectional study. The data was collected in a large
supermarket in Florianópolis (SC), Brazil. The
selection of the study’s location was intentional.
We chose a supermarket that sells a national
range of processed foods and belongs to one of
the ten largest supermarket chains in Brazil,
according to a survey by the Brazilian Supermarket
Association in 201316. To participate in the study,
the free and clear consent of the supermarket
managers was obtained.
The sample consisted of 2,072 processed
foods that were available for sale during the data
collection period and that met the selection
criteria explained below.
The inclusion criteria were all the
processed foods included in the food list created
by Silveira17 classified as processed or ultraprocessed15. Processed foods are considered to
be those that are derived directly from natural
foods and converted into less perishable and more
palatable and attractive food products through
the addition of salt, sugar and/or fat and the use
of techniques such as roasting and smoking. Ultraprocessed foods are those that are ready- or semiready-to-eat and consist partially or entirely of
industrial ingredients. These foods have low
nutritional value and high amounts of energy,
simple carbohydrates, sodium and trans and/or
saturated fats 15. We chose this classification
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because it includes foods that are forming a
growing part of the Brazilian diet18-20.
Exclusion criteria: all concentrated,
powdered, dehydrated and/or mixed foods that
require reconstitution by adding other ingredients.
Processed foods in which the reference serving
size according to the Brazilian legislation8 was
defined based on household measurements or
according to the food’s nutritional profile. Bakery
products prepared and packaged by the
supermarket itself, as the nutrition labeling of
products sold without packaging or with
protective packaging is not mandatory.
Data collection was done by dietitians and
trained nutrition students during two consecutive
weeks in August 2011. The instrument used for
data collection had been previously tested in a
pilot study. The instrument included the following
information: type of processed food, flavor, total
weight (g or mL), brand, origin (location where
the food was produced), serving size (g or mL),
household measurement and energy value per
serving. Magnifying glasses were available during
the data collection to better view the nutritional
information and plastic gloves were provided to
handle chilled and/or frozen processed foods.
Variations of the same processed food
available in packages of different sizes were
recorded as new products, as not all of them had
identical serving sizes.
Information was collected on reference
serving size in energy value and in grams or
milliliters according to Brazilian nutritional labeling
legislation8 and the “Food Guide for the Brazilian
Population”12.
The collected data were entered into two
separate databases and were subsequently
checked for errors and validated in EpiData®
version 3.1.
The processed foods analyzed were
divided into six groups and 38 subgroups with
the same reference serving size, according to
Resolução da Diretoria Colegiada (RDC) nº 359/
20038.
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Group A: Composed of bakery products,
cereals, legumes, roots, tubers, and their
derivatives, including the following subgroups: dry
pasta (instant noodles); fresh pasta (with or
without filling); fresh dough for pastries and
wraps; pizza dough; chilled or frozen dough
without filling (e.g. cheese bread); salty crackers
with or without filling; pre-fried and/or frozen
tubers and cereals (e.g. fried potatoes, polenta
and cassava); breakfast cereals 1 (≤45 g per cup);
breakfast cereals 2 (>45 g per cup); cereal- and
flour-based snacks (e.g. potato chips, potato
sticks, shoestring potatoes and ice cream cones);
ready-made flour; packaged processed breads;
toast; popcorn; chilled and frozen foods with
filling; and cakes and similar products with or
without filling.
Group B: Composed of milk and dairy
products, including the following subgroups: dairy
drinks, yogurt and fermented milk; cottage,
nonfat ricotta, minas, nonfat soft and petit-Suisse
cheese; grated cheese; ricotta, semi-hard, white,
soft and cream cheese; and dairy desserts.
Group C: Composed of meats and eggs,
including the following subgroups: meatballs and
hamburger; patés; and meat pastries.
Group D: Composed of oils, fats and
oilseeds, including the following subgroups:
oilseeds (sweet and salty) and whipped cream.
Group E: Composed of sugars and products
that provide energy from carbohydrates and fats,
including the following subgroups: chocolates and
similar sweets; chocolate confections (e.g.
granulated chocolate); soft and peanut sweets
(e.g. creamy sweets); sweet preparation mixtures,
cake and pie frosting and ice cream syrup; cookies
with or without filling; mass or individual ice
creams (e.g. ice cream bars and popsickles); and
candies, lollipops and lozenges.
Group F: Composed of pre-prepared
dishes, including only one subgroup: ready and
semi-ready pre-prepared dishes (e.g. refrigerated
and frozen dishes; pizza; frozen sandwiches and
pies; and non-refrigerated and vacuum-sealed
ready-made dishes).
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In the descriptive analysis of the data, we
initially compared the reference serving sizes of
the nutrition labeling legislation8 with those of
the “Food Guide for the Brazilian Population”12.
In addition, we calculated the median and range
of the serving sizes reported on the labels by food
subgroup in order to assess the variability of their
sizes. In each food subgroup, we also calculated
the median and interquartile range for the
reported energy values per serving.
Considering that both Brazilian nutrition
labeling legislation8 and the “Food Guide for the
Brazilian Population”12 have reference energy
values per serving for each food group, we
calculated the ratio between the energy value
reported on the labels and the reference values
for each subgroup. Thus, it was possible to assess
the agreement between these two parameters
(reported energy value and reference values).
The non-parametric Spearman correlation
test was performed between reference serving
size and energy density, both per 100 g of each
food analyzed and per 100 g of the reference
value in the nutrition labeling legislation. This
analysis made comparison possible between the
theoretical energy density used by the legislation
to calculate serving size and the energy density
of the foods analyzed in this study. This study
included only products with serving sizes defined
by law in grams or milliliters.
To analyze the serving sizes (g or mL)
reported on labels in relation to the reference
values, the foods were classified into five groups.
This classification was done according to the

reference serving size under Brazilian law,
following the criteria presented in Table 1.
However, we have not included the foods in
Group F because these foods do not have a
reference serving size in grams or milliliters.

RESULTS
Information was collected from the
nutrition labels on 2,072 processed foods. In the
comparative analysis between the reference
serving sizes under Brazilian law and those of the
“Food Guide for the Brazilian Population”, we
observed that although both use a 2,000 kcal diet
as a basis, there were differences between these
documents. There were disagreements in the
classification of foods into groups as well as in
the energy value of the serving sizes, as can be
seen in Table 2. Agreement was observed only in
the serving sizes of the ‘cereals, tubers, roots and
derivatives’ and ‘fruits and natural fruit juices’
groups. Beans were considered to be a separate
group only in the “Food Guide for the Brazilian
Population”12, as the nutrition labeling legislation8
included beans in the cereals group. Reference
value for ready- and semi-ready-to-consume
dishes were not defined in either of the two
documents analyzed8,12.
In regard to serving sizes in grams or
milliliters, we found that the Food Guide12 defined
serving sizes by food type and not by food group,
as the nutrition labeling legislation did 8. For
example, cakes with different flavors had different
serving sizes in the Food Guide - e.g. the serving

Table 1. Classification of serving sizes (g or mL) reported on labels in relation to reference serving sizes under Brazilian food labeling law.
Classification1
<70%
70-99%
100%
101-130%
>130%

Meaning
Serving size smaller than 70% of recommended serving size (g or mL)
Serving size up to 30% smaller than recommended serving size (g or mL)
Serving size equal to recommended serving size (g or mL)
Serving size up to 30% larger than recommended serving size (g or mL)
Serving size larger than 130% of the recommended serving size (g or mL)

Compliance with law2
Inadequate
Adequate
Adequate
Adequate
Inadequate

Note: 1Classification of serving size in g or mL reported on the label in relation to the legislated reference serving size. 2Resolução da Diretoria
Colegiada nº 359/20038.
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Table 2. Comparison between reference serving sizes, in energy value, under Brazilian nutritional labeling law and according to the
“Food Guide for the Brazilian Population”.
Reference energy value per serving (number of servings per day)#
Food group

RDC nº 359/2003

Cereals, tubers, roots, and derivatives
Vegetables
Fruits and natural fruit juices
Milk and derivatives
Meats and eggs
Oils, fats, and oilseeds
Sugar and sweets
Beans
Sauces, pre-prepared seasonings, broths, soups and
pre-prepared meals

Food Guide for the Brazilian Population

150 kcal (6)

150 kcal (6)

030 kcal (3)

015 kcal (3)

070 kcal (3)

070 kcal (3)

125 kcal (2)

120 kcal (3)

125 kcal (2)

190 kcal (1)

100 kcal (2)

073 kcal (1)

100 kcal (1)

110 kcal (1)

Assigned to the cereals group
No recommendation

No recommendation

055 kcal (1)

Note: #Based on a diet of 2,000 kcal.
RDC: Resolução da Diretoria Colegiada nº 359/20038.

size was 30 g for carrot cake and 50 g for banana
cake. However, under the nutrition labeling
legislation, all cake types and flavors had the same
reference serving size (60 g).
Table 3 shows the variability of serving size
and energetic value per serving reported on the
food labels analyzed. It also presents the ratios
between the reported energy values and the
reference values. The serving size analysis found
that the median serving sizes of 28 subgroups
(83.3%) were equal to the legislated reference
values. However, serving size standardization (in
which all food products have declared serving
sizes equal to those recommended by law) was
found in only six food subgroups (17.6%), five of
which (14.7%) belong to Group A. The 28
remaining subgroups varied in reported serving
sizes, with a minimum range of 21-30 g among
salty crackers and a maximum range of 55-420 g
among ready- and semi-ready-to-consume dishes.
The greatest variations were found in the
following subgroups: ready- and semi-ready-toconsume dishes; meatballs and hamburgers; meat
preparations with flour and bread; and dairy
drinks, yogurt and fermented milk.
Regarding energy value per serving, we
observed that five food subgroups had median
values (r=1.0) that agreed with the reference
values defined by the legislation8 and/or the Food
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Guide for the Brazilian Population12. However,
only three of these subgroups (r=1.0) agreed with
both references. Table 3 also shows that the
reported energy value per serving was less than
the reference value (r<1.0) in the legislation8 and
Food Guide12 in 58% and 62% of the assessed
subgroups, respectively. It should be noted that
the patés and grated cheese subgroups had
reported energy values that were 0.1 and 0.4
times smaller than the reference values,
respectively. Reported energy value per serving
was greater than the reference value (r>1.0) in
28% and 22% of the subgroups in relation to
the legislation8 and the Food Guide12, respectively.
The fresh pasta and dry pasta groups stand out
as their reported energy values were 1.8 and 2.4
times greater than the reference values,
respectively.
A high inverse correlation was found
between the reference energy density (per 100
g) and the reference serving size established under
Brazilian nutrition labeling legislation, as shown
in Figure 1.
However, a low inverse correlation was
found between legislated reference serving size
and energy density (per 100 g) of the foods
analyzed, as shown in Figure 2. In Figure 2, it can
be seen that above the curve, there are processed
foods that have large serving sizes defined by law,
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Table 3. Description of serving size (g or mL) and energy value per serving reported on labels and the ratio between reported energy
values and the reference values under Brazilian law and according to the “Food Guide for the Brazilian Population”. Florianópolis
(SC), Brazil, 2011.

Group

A

Food subgroup

n

D

E

F

Ratio between
median energy value
and reference values

Median

IQR

Law1

FGBP

67

80

85 (30.0;109.0)

364

(271; 392)

2.4

2.4

Fresh pasta with or without filling

48

100

100 (50.0; 160.0)

275

(241; 293)

1.8

1.8

Fresh dough for pastries and wraps

23

30

30 (30.0; 60.0)

90

(86; 95)

0.6

0.6

Pizza dough

10

40

40 (25.5; 40.0)

113

(112; 117)

0.8

0.8

Chilled or frozen without filling

7

50

50

145

(139; 152)

1.0

1.0

Crackers

92

30

30 (21.0; 30.0)

124

(111; 135)

0.8

0.8

Pre-fried and/or frozen tubers and 11
cereals

85

85 (70.0; 100.0)

123

(106; 155)

0.8

0.8

Breakfast cereals 1 (≤45 g per cup)

22

30

30 (20.0; 30.0)

110

(109; 113)

0.7

0.7

Breakfast cereals 2 (>45 g per cup)

39

40

40

158

(138; 163)

1.1

1.1

Cereal- and flour-based snacks

107

25

25 (10.0; 40.0)

127

(116; 141)

0.8

0.8

(-)

(-)

6

35

35

142.5

(134; 150)

1.0

1.0

Packaged bread, sliced and unsliced

101

50

50 (40.0; 75.0)

122

(115; 138)

0.8

0.8

Toast

26

30

30

(-)

112

(105; 119)

0.7

0.7

Popcorn

31

25

25

(-)

98

(94; 102)

0.7

0.7

Chilled or frozen with filling

12

40

45 (30.0; 120.0)

134.5

(121; 204)

0.9

0.9

Cakes and similar foods

55

60

60 (30.0; 60.0)

219

(161; 247)

1.5

1.5

Dairy drinks , yogurt and fermented 186
milk†

200

180 (75.0; 300.0)

112.5

(63; 157)

0.9

0.9

Cheese: cottage, ricotta, non-fat,
minas, non-fat soft, and petit-Suisse

45

50

40 (30.0; 60.0)

64

(50; 80)

0.5

0.5

Grated cheese

†

C

Reported energy value
per serving (kcal)

Dry pasta

Pre-prepared flour

B

Reference Reported serv. size
(g ou mL)
serv. size
(g or mL)
Median Range

(-)

16

10

10 (10.0; 30.0)

46

(42.5; 100)

0.4

0.4

Cheese: ricotta, semi-hard, white, soft, 184
cream cheese

30

30 (20.0; 120.0)

99,5

(80,5; 110)

0.8

0.8

Dairy desserts

20

120

105 (40.0; 200.0)

128

(101; 152)

1.0

1.1

Meatballs and hamburger patty

25

80

80 (56.0; 420.0)

149

(101; 178)

1.2

0.8

Patês

24

10

10 (10.0; 100.0)

24.5

(19; 220)

0.2

0.1

Breaded meat preparations

49

130

130 (30.0; 275.0)

245

(165; 305)

2.0

*

Oilseeds

31

15

15 (15.0; 25.0)

87

(75; 92)

0.9

1.2

Whipped cream

5

20

20 (7.0; 20.0)

59

(50; 60)

0.6

0.8

Chocolates and similar products

159

25

25 (10.4; 41.0)

133

(123; 138)

1.3

1.2

Chocolate confections

23

25

25 (10.0; 25.0)

97

(40; 117)

1.0

0.9

Dough and peanut sweets

26

20

20 (15.0; 40.0)

104.5

(95; 115)

1.0

1.0

Frosting and syrup for cakes, pies, and 15
ice cream

20

20

56

(56; 63)

0.6

0.5

Cookies with or without filling

275

30

30 (14.0; 100.0)

143

(131; 152)

1.4

1.0

Soft and individual ice creams

157

60

60 (40.0; 90.0)

114

(103; 135)

1.1

1.0

Candies, lollipops and lozenges

60

20

20 (2.0; 20.0)

79

(75; 80)

0.8

0.7

145 (55; 420)

335

(175; 401)

*

*

Ready and semi-ready prepared dishes 115

-

(-)

Note: †Serving size in mL. 1Resolução da Diretoria Colegiada nº 359/20038. Dietary Guide for the Brazilian Population12. *There is no reference
value. Group A: Bread products, cereals, legumes, roots, tubers and their derivatives. Group B: Milk and derivatives. Group C: Meats and eggs.
Group D: Oils, fats and oilseeds. Group E: Sugars and products that provide energy from carbohydrates and fats.
IQR: Interquartile Range; FGBP: Food Guide for the Brazilian Population.
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Figure 1. Relation between reference serving size (g or mL) and
reference energy density (kcal/100 g) established by
Brazilian nutrition labeling law. Florianópolis (SC), Brazil,
2011.

Figure 2. Relation between reference serving size (g or mL) under
Brazilian nutrition labeling law and energy density
(kcal/100 g) of the processed foods analyzed.
Florianópolis (SC), Brazil, 2011.

Note: Spearman correlation; Coefficient=-0.9; N=1,957.

Note: Spearman correlation; Coefficient=-0.2; N=1,954.

yet present high energy density. It can also be
observed that, if all the foods reported the
reference serving size, their energy value would
not be the same as that established by law. This
data indicates that the energy density of the
analyzed foods is different from the theoretical
energy density that was used to calculate serving
sizes for nutrition labeling legislation.

legislation8 and the “Food Guide for the Brazilian
Population”12 are different for some food groups
while the serving sizes reported on labels do not
generally follow either of these references.
Reported serving sizes were also heterogeneous
even among foods of the same group.

In analyzing the compliance of reported
serving sizes with the law, it was found that
72.4% (Confidence Interval of 95% 95%CI=70.3; 74.3) of the foods had serving sizes
equal to the reference value. Among the foods
that did not exactly match the reference serving
size, 10.1% (95%CI=8.7; 11.5) and 3.9%
(95%CI=3.0; 4.8) still complied with the law, as
they were 70-99% and 101-130% in agreement,
respectively. The remaining foods did not comply
with the law, as 9.3% (95%CI=8.0; 10.6) had
serving sizes that were too small and 4.1%
(95%CI=3.2; 5.0) had serving sizes that were too
large.

DISCUSSION
This study’s results show that the reference
serving sizes under the Brazilian nutrition labeling
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We point out that there are currently two
official documents that provide different reference
serving sizes for the Brazilian population, even
though both are based on a 2,000 kcal diet8,12.
The disagreement between the serving sizes
defined by these two public policies is also found
in other countries such as the United States and
Canada. In these countries, this difference is
justified by the different purposes of the policies,
as serving sizes on labels represent the amount
of the food that is typically consumed while
serving sizes in the Food Guides are recommended
amounts2,12,21. However, this justification is not
applicable in Brazil since both documents have
the same goal of promoting the selection of
healthy foods in appropriate amounts.
Furthermore, research has shown that the
disagreement between the serving size on
nutritional labels and that of the Food Guide can
cause confusion 22 or lead consumers to
underestimate serving sizes 23,24. In addition,
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several studies analyzed by Abramovitch et al.25
have shown that merely publishing reference
serving sizes in food guides does not seem to be
sufficient to educate the public about consuming
food in appropriate amounts, and that other
educational strategies are necessary. In this sense,
the authors understand that agreement between
these two documents could facilitate nutrition
education programs for the public26,27.
The present study also found that the
serving sizes reported on the labels did not
conform with the reference serving sizes in grams
or milliliters, nor with the reference energy
values8,12. Variation was observed in reported
serving sizes among foods of the same group and
the greatest range was found in the ready and
semi-ready pre-prepared dishes group. This group
is also the one that does not have a reference
serving size in Brazil - neither in the labeling
legislation8 nor in the Food Guide12.
According to a study conducted in Ireland,
food guides rarely define reference serving sizes
for the public for foods with high energy values,
such as ready-to-consume dishes. This is due to
the fact that such foods do not belong in a healthy
diet. In these cases, there are merely warnings
that such foods should be consumed sporadically
or in small portions 22 . Even so, the terms
‘sporadically’ and ‘small portions’ may have no
practical significance, as their interpretation is
subjective. Furthermore, high consumption of
these foods by Brazilians20 has been linked to
rising rates of chronic diseases15,28. Therefore, it
is suggested that defining reference serving sizes
for these foods can be a means of promoting
nutrition education and improving the quality of
information for consumers.
The lack of standardization in the reporting
of serving size in nutrition labeling was also
reported in a Brazilian study that analyzed 142
labels for yogurt, dairy drinks and fermented milk
sold in the state of Minas Gerais and found a
range of serving sizes from 100 to 200 g (the
legislated reference serving size is 200 g)29. The
variability of the foods analyzed in the present

study was even greater, reaching a range of 75
to 300 g. It is suggested that such a difference
could result from a difference in sample size, as
the present study used a sample that was 31%
larger than that of the Grandi & Rossi study29.
Similar results have also been found in studies
conducted in other countries where nutrition label
information is also presented per serving. In
Australia, for example, 1,070 processed foods
were analyzed and serving sizes for snacks ranged
from 18 g to 100 g, demonstrating a lack of
uniformity13. In the United States, research has
indicated that the serving sizes reported on labels
can vary from 50% to 200% of the reference
values defined by the Food and Drug
Administration (FDA) 30,31 . According to the
scientific literature, a lack of serving size
standardization can compromise the comparability
of processed foods and thus food choices, if this
is the only information reported on nutrition
labels13,22,29,32.
Furthermore, even though Brazilian law
allows a variability of 30.0% more or 30.0% less
than the reference value when reporting serving
sizes, the present study found that 13.4% of the
foods analyzed did not comply and exceeded the
permitted range, which already seems quite wide.
Other studies conducted in Brazil have also found
high nonconformity of food labels with the
Brazilian law33-36. These studies have identified the
greatest irregularities on food labels to be those
referring to nutrition information33-36. Such studies
reinforce the recommendation to better regulate
the nutrition information provided on food labels.
In addition to the lack of serving size
uniformity, low conformity has also been observed
in the reported energy value per serving compared
to the legislated reference value. This agrees with
the findings of Piernas & Popkin5, who elucidated
changes in the energy density of American
processed foods in 1977-1978 and 2002-2003,
mainly among salty snacks, processed fruit juices,
French fries, hamburgers, and pizza.
Therefore, it is necessary to review the
serving sizes in grams and milliliters defined by
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Brazilian law, so that they reflect on food labels
the energy recommendations per serving
established by the same legislation. Furthermore,
the definition of reference serving sizes per
subgroup can explain this result, as foods with
different flavors can have different energy
densities. For example, the Food Guide defines
different serving sizes for foods with different
flavors that belong to the same group. In the case
of corn bread and rye bread, for instance, the
serving size is 70 g for the former and 60 g for
the latter12. Therefore, it is suggested that the
nutrition labeling legislation’s classification of
foods into subgroups also be assessed so that the
reference serving sizes reflect reference energy
values on food labels. Ferreira & Lanfer-Marquez37
emphasize the importance of updating Brazilian
nutrition labeling regulations to incorporate new
knowledge and fill in existing gaps in order to
strengthen these policies as a strategy for reducing
obesity rates.

Limitations of this study include using only
information from labels and not performing
physical or chemical analyses on the foods or even
weighing them. Even so, we analyzed the
information that is available to consumers on
labels, which is the only information that is
currently available to guide their food choices at
the time of purchase. Therefore, considering the
rights of the consumer and the goals of labeling
as a public health policy, the reliability of this
information should be guaranteed by
manufacturers and be subject to oversight to
ensure compliance with the law. Another of this
study’s potential limitations was the inclusion of
processed foods from a single supermarket.
However, this store is part of a large supermarket
chain and many of the processed foods analyzed
are sold throughout the country.

Despite a lack of studies evaluating the
effects of defining reference serving sizes for the
population, Faulkner et al.22 point out that it is
important that reference serving sizes be
established and effectively disclosed to
consumers. Researchers also point to the need
for establishing more realistic serving sizes than
the public currently customarily consumes2,22. It
is noteworthy that the scientific community
considers reference serving sizes and their
respective household measurements to be
essential to understanding the applicability of
nutrition labeling 22,38. However, studies also
emphasize that it is vital to equip the Brazilian
consumer to know how to interpret nutrition
labels. Thus, such information can potentially play
an educational role and facilitate food choices39,40.

This study showed a lack of standardization
in reference serving size information for Brazilian
consumers. There are differences between the
serving sizes established by the “Food Guide for
the Brazilian Population and Brazilian” nutrition
labeling legislation and those reported on
processed food labels. In addition, we observed
that not all foods reported the legislated reference
serving sizes, demonstrating serving size variability
on labels. Finally, we point out that the energy
density used to calculate reference serving sizes
in the legislation is different from that found on
the food labels we analyzed.

Finally, it is recommended that nutrition
information per 100 g be included together with
serving size information. According to some
authors, the inclusion of such information could
facilitate consumer analysis of nutrient quantities
present in foods as well as comparisons between
foods41,42.
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CONCLUSION

Therefore, we conclude that it is necessary
to review Brazilian nutrition labeling legislation
in regard to the food classification, reference
serving sizes and energy density used. In addition,
considering that reference serving sizes can be
different among foods with different flavors due
to differences in energy density, we recommend
the inclusion of nutritional information per 100 g.
Including such information can serve as a strategy
for facilitating comparisons between foods and
using this information to make food choices.
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Finally, we emphasize the importance of
standardizing reference serving size information
in the “Food Guide for the Brazilian Population”,
Brazilian nutrition labeling legislation and on food
labels. Such standardization aims to facilitate
access to information on reference serving sizes
by consumers and the use of this information in
public nutrition education programs. Therefore,
we suggest reviewing the permitted variation in
serving sizes reported on labels, which currently
can range from 30% less to 30% more than the
reference serving size. The data reported here
indicate that this range may be too wide, virtually
precluding the possibility of comparing similar
foods.
Finally, we found that 13% of the foods
analyzed reported serving sizes that did not
comply with the legislation despite the wide
variability permitted. This seems to point to the
need to carefully monitor the information
reported on the labels of food products sold in
Brazil.
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