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Objective

To analyze and compare the sugar content in sugar sweetened beverages in Brazil and Portugal, according to
the Pan American Health Organization nutritional profile model.

Methods

One hundred six equivalent sugary beverages were selected in the markets of Sdo Paulo, Brazil and Porto,
Portugal. Nutritional information reported on the labels was reviewed, according to the Pan American Health
Organization nutritional profile model, regarding the critical content of free sugars, salt, total saturated fats and
trans fatty acids.

Results

The Brazilian nectars presented higher amounts of sugar and vitamin C compared to Portuguese nectars that
contained more protein. The juices in Portugal contained a higher content of vitamin C and Portuguese dairy
beverages had higher levels of protein and sodium, while the Brazilian ones had more total fats. According to the
critical nutrients proposed by the Pan American Health Organization, Brazil had excess sodium in dairy beverages
and soft drinks, while in Portugal excess sodium was found in nectars and dairy beverages. In both countries,
excess free sugars were present in all beverages.
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Conclusion

The amount of sugar in the beverages represents an important contribution of added sugar, especially in the
Brazilian nectars. The identification of this component in sugary beverages is fundamental for the adoption of
strategies of food education to control obesity.
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RESUMO

Objetivo

Este estudo buscou analisar e comparar o teor de agucar presente em bebidas prontas para consumo no Brasil e
em Portugal, sequndo o modelo de perfil nutricional da Organizacdo Pan-Americana de Saude.

Meétodos

Selecionaram-se 106 bebidas acucaradas comercializadas nos mercados das cidades de Sao Paulo e do Porto.
Analisaram-se informacées nutricionais nos rotulos, conforme o modelo de perfil nutricional da Organizacdo
Pan-Americana de Saude, quanto ao teor critico de acucares livres, sal, gorduras totais, saturados e acidos
graxos trans.

Resultados

Os néctares brasileiros apresentaram maior quantidade de agucar e vitamina C; os portugueses evidenciaram
maior valor proteico. Os sucos em Portugal continham maior teor de vitamina C, e as bebidas lacteas portuguesas
demonstraram ter maior teor de proteina e sédio, ja as brasileiras, maior quantidade de gorduras totais. De
acordo com os nutrientes criticos propostos pela Organizacdo Pan-Americana de Satde, o Brasil possuiu excesso
de sodio nas bebidas lacteas e refrigerantes, enquanto Portugal, nos néctares e nas bebidas lacteas. Em ambos
0s paises, 0 excesso de agucares livres esteve presente em todas as bebidas.

Conclusao

A quantidade de actcar nas bebidas representa uma expressiva contribuicao de acticar adicionado, destacando-
se os néctares brasileiros. A identificacdo desse componente em bebidas acucaradas é fundamental para a
adocdo de estratégias de educacdo alimentar contra a obesidade.

Palavras-chaves: Bebidas gaseificadas. Nutricdo da crianga. Suco de frutas e vegetais. Obesidade.

INTRODUCTION

Childhood obesity includes complex interactions of multiple non-modifiable and modifiable
factors. A modifiable factor is food choice, which may include high consumption of sugary drinks
that is considered one of the main factors that led to the obesity epidemic [1].

The latest National Health Survey showed that 32.3% of children under two years of age
consume soda frequently [2]. The Study of Cardiovascular Risks in Adolescents (ERICA) revealed that
44.97% of Brazilian adolescents aged 12 to 17 years regularly consume soda, and this is the sixth
most consumed food [3].

In 2017, the Agéncia Nacional de Saude (National Health Agency), in Rio de Janeiro, during
the Regional Meeting to Control Childhood Obesity, established goals to reduce the growth of
overweight and obesity rates in the country, among them, to reduce the regular consumption of
soft drinks and artificial juice in at least 30% in the adult population, by 2019 [4]. Likewise, the Food
Guide for the Brazilian Population warns about the risks of excessive consumption of ultra-processed
foods, such as sugary drinks [5].

Some countries have taken fiscal measures to protect people from unhealthy products [6].
Portugal started taxing in February 2017. In 2015, the World Health Organization (WHO) had already
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issued a first alert on sugar consumption, which generated a strong reaction from the private sector
and sugar exporters around the world [7,8]. In Brazil, producers’ organizations even participated in
the consultations and, in light of the findings, rebutted the WHO proposals, warning that it is not
only the consumption of sugar that has contributed to this trend, but also sedentary life and other
foods [6].

In addition, in 2014, the Pan American Health Organization (PAHO) prepared a manual on the
nutritional profile of foods for the development of standards and regulations for non-alcoholic drinks
and foods with high energy density and low nutritional value [9].

It is emphasized that the best understanding of factors associated with the consumption of
sugar-sweetened drinks in children, as well as identifying their nutritional profile, can support the
development of interventions to promote healthy nutrition and prevent childhood obesity [10]. Thus,
the present study aims to review and to compare the sugar content present in ready-to-drink non-
alcoholic beverages according to the legislation in force in Brazil and in Portugal, following the PAHO
nutritional profile model [11].

METHODS

This is a descriptive cross-sectional study that investigated the amount of sugar and other
nutritional components contained in ready-to-drink beverages and evaluated the current legislation
on children’s beverages marketed in Brazil and Portugal. The collection of nutritional information
on the packaging labels for ready-to-drink beverages was carried out in the months of January and
February 2018 in the city of Sdo Paulo, Brazil and in the city of Porto, Portugal.

A survey was conducted on the website of the Brazilian Supermarket Association, where
the three largest supermarkets in the city of Sdo Paulo were identified, according to the variety of
products, chain, sales and best prices. On the other hand, in Portugal, according to a study carried
out by the Portuguese Association for Consumer Protection in 2017, the two largest markets in the
city of Porto were selected, using the same selection criteria applied for the markets in the city of
Séo Paulo.

Pictures of the nutritional tables of all available products were collected during the investigation
period; products were equivalent in both countries such as fruit juices, fruit nectars, soft drinks
and milk drinks, from where the following information was retrieved: 200 milliliters portion, brand,
kilocalories, total fat in grams (g), saturated fat in grams (g), total carbohydrates in grams (g), sugars in
grams (g), protein in grams (g), fiber in grams (g), sodium in milligrams (mg) and vitamin C in grams (g).

Powder juices, coconut water, teas, soy-based drinks and diet and light drinks were excluded
from the sample. Powdered juices were excluded because they are not ready-to-drink, as they require
water for their reconstitution. Coconut water is not commonly marketed in Portugal and was thus
excluded from the sample. Teas, as they do not have a commercial appeal for children, were also
excluded. Diet drinks contain sweeteners, not being eligible for the study in question, as well as light
drinks that have 25% less sugar in 200mL portion.

The drinks were categorized into 4 groups: juices, nectars, soft drinks and milk drinks. This
division was based on the national legislation of both countries regarding the characterization of
beverages, where juice is considered a non-fermented, non-concentrated and undiluted drink,
intended for direct consumption, obtained from healthy and ripe fruit, or part of the original plant,
by an appropriate technological process, submitted to a treatment that ensures its presentation and
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conservation until consumption. The nectar has less pure juice content [12-14]. Soda is characterized
as carbonated drink, obtained by dissolving carbon dioxide in drinking water, and juice or original
plant extract, added with sugar [15]. Finally, milk products are obtained from milk or reconstituted
milk and/or milk derivatives, reconstituted or not, fermented or not, with or without the addition of
other ingredients [16].

Assessment according to the criteria used in the PAHO Nutritional Profile Model

In order to assess the amount of sugar in soft drinks, we considered the PAHO recommendation
which classifies the drink with an excess of free sugars, if in a certain amount of the product, the
amount of energy (kcal) from free sugars (grams of free sugars) x 4 kcal) is equal to 10% or more of
the total energy value (kcal) [11]. In addition, the Model also includes the amount of critical nutrients,
such as sodium, sweeteners, total, saturated and trans fats.

Excess sodium was considered when the ratio between the amount of sodium in the product
and the energy value was >1:1. Products with excess of total and saturated fats were considered
those drinks that had an amount of >30% and >10% of the total energy value of the product,
respectively.

Statistical Analysis

The analyses were performed based on the 200mL portion of the sugar-sweetened drinks
ready for consumption. The variables’ normality test was performed using the Kolmogov-Smirnov
test and it was found that energy (Kcal), total carbohydrates and sugars showed normal distribution,
while the other variables were considered non-parametric. Thus, the Student’s t test was applied to
compare the components of sugary drinks in Brazil and Portugal for the parametric variables and the
Mann Whitney test was used for the non-parametric variables. Statistical analysis was performed
using the software Statistica version 6.0 for Windows, considering the significance level of p<0.05.

RESULTS

A total of 106 sugar-sweetened drinks, marketed in the city of Sdo Paulo, Brazil, and in the
city of Porto, Portugal were selected, distributed in 35 brands available (21 brands in Sdo Paulo
and 14 brands in the city of Porto). In Brazil, the amount of total sugar present in nectars averaged
22g, 18.5g in juices, 19g in soft drinks and 23.4g in dairy drinks per 200mL portion. In Portugal, in
comparison, the average total sugar found was 17.9g in nectars, 22.3g in juices, 20.8g in soft drinks
and 22.1g in dairy drinks per 200mL portion.

It was observed that sugary drinks (nectar) sold in Brazil contained a higher amount of sugar
and vitamin C, while in Portugal they had higher protein content (Table 1). When comparing the
juices marketed in Brazil and Portugal, it was noted that in Portugal they contained a greater amount
of vitamin C (Table 2).

According to the nutritional composition of sugary drinks marketed in Brazil and Portugal,
dairy drinks in Brazil contained a larger amount of total fats, while in Portugal they had a higher protein
and sodium content (Table 3). Verifying the results obtained in Table 4, it was found that there was
no statistical difference between the nutritional components of soft drinks analyzed in both countries.
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Table 1. Nutritional composition of nectars marketed in Brazil and Portugal, 2018.
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Brazil Portugal
Nutritional Components p value
M=SD MzSD
Calories (Kcal) 88.66+26.99 82+17.09 0.296
Total Fat (g)" 0(0-0) 0(0-0.20) 0.090
Saturated Fat (g)" 0 (0-0) 0 (0-0) 0.390
Total Carbohydrates (g) 22.06+7.08 19.87+4.27 0.186
Sugars (g) 22.03+7.14 17.88+4.07 0.013
Protein (g)* 0 (0-0) 0.20 (0-0.40) 0.026
Sodium (mg)"* 0(0-7.4) 0 (0-0) 0.430
Fibers (g)* 0(0-0) 0 (0-0) 0.903
Vitamin C (mg)” 20 (14-27) 0(0-12) 0.000
Note: *Values expressed in median IQR (25-75).
M: Mean; SD: Standard Deviation; IQR: Interquartile Range.
Table 2. Nutritional composition of nectars marketed in Brazil and Portugal, 2018.
Brazil Portugal
Nutritional Components p value
M=+SD M=SD

Calories (Kcal) 85.25+21.69 92+8.09 0.464
Total Fat (g)’ 0 (0-0.05) 0 (0-0) 0.350
Saturated Fat (g)" 0 (0-0) 0 (0-0) 1.000
Total Carbohydrates (g) 20.16+5.42 22.33+2.50 0.353
Sugars (g) 18.54+4.55 22.33+2.50 0.060
Protein (g)" 0 (0-0) 0 (0-0) 0.436
Sodium (mg)” 3.25(0-10) 5(5-10) 0.400
Fibers (g)* 0(0-1.2) 0 (0-0) 0.276
Vitamin C (mg)” 14 (0-37.5) 30 (30-60) 0.043
Note: "Values expressed in median IQR (25-75).
M: Mean; SD: Standard Deviation; IQR: Interquartile Range.
Table 3. Nutritional composition of dairy drinks marketed in Brazil and Portugal, 2018.

Brazil Portugal
Nutritional Components p value

M=SD M=+SD
Calories (Kcal) 152.5+20.86 135.42+21.93 0.146
Total Fat (g)" 3.35(3-4.35) 2.40(2.2-3) 0.007
Saturated Fat (g)* 1.95(1.9-2.25) 1.60 (1.4-20) 0.090
Total Carbohydrates (g) 25.50+4.75 21.23+4.33 0.093
Sugars (g) 23.38+5.76 21.11+4.30 0.410
Protein (g)' 4 (3.75-4.65) 6.60 (6.2-7) 0.001
Sodium (mg)* 174 (130.5-194) 260 (240-320) 0.001
Fibers (g)" 0(0-1.15) 0.60 (0-1) 0.816
Vitamin C (mg)* 3.40 (0-8.6) 0 (0-0) 0.105

Note: *Values expressed in median IQR (25-75).
M: Mean; SD: Standard Deviation; IQR: Interquartile Range.

When assessing the critical nutrients proposed by the PAHO Nutritional Profile Model contained
in sugary drinks, we can see that in Brazil there is an excess sodium in milk and soft drinks, reaching
62.5% and 20% respectively in the products analyzed. While in Portugal 3.6% of nectars and 100%
of milk drinks had a higher frequency of excess sodium. In both countries there was excess of free
sugars in all drinks assessed and the excess of saturated fats was more frequent in dairy drinks both

in Brazil (75%) and in Portugal (71.4%) (data not reported in the table).
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Table 4. Nutritional composition of soft drinks marketed in Brazil and Portugal, 2018.

Brazil Portugal
Nutritional Components p value
M=SD M=SD
Calories (Kcal) 77.2+11.48 84.29+11.10 0.307
Total Fat (g)* 0(0-0) 0(0-0) 1.000
Saturated Fat (g)* 0(0-0) 0(0-0) 1.000
Total Carbohydrates (g) 19.0+2.92 20.94+2.74 0.266
Sugars (g) 19.0+2.92 20.8+2.68 0.294
Protein (g)" 0 (0-0) 0 (0-0) 1.000
Sodium (mg)” 11(10-12) 0 (0-40) 0.370
Fibers (g)* 0(0-0) 0(0-0.20) 0.416
Vitamin C (mg)* 0 (0-0) 0 (0-0) 0.569

Note: "Values expressed in median IQR (25-75).
M: Mean; SD: Standard Deviation; IQR: Interquartile Range.

DISCUSSION

The present study can be considered of great relevance and of an unprecedented character,
since it evaluated the quantity, the percentage of sugar contribution and the nutritional profile of
sugary drinks marketed in two countries, using the PAHO Nutritional Profile Model. To the best of
our knowledge, there are no studies reported in the literature that performed this type of review,
providing information for reflection on their contribution to the intake of unhealthy foods, which are
highly consumed by children.

As already mentioned, the WHO claims that high sugar consumption among children and
adolescents, mainly in sugary drinks, is one of the main factors for the increase in obesity rates and
comorbidities in this population [6]. Our results showed that the nectars selected in Brazil contained
a higher amount of sugar when compared to those of Portugal, and soft drinks were considered as
the highest sugar contributors in both countries, as pointed by PAHO standards [11].

The difference between juice and nectar are associated with the content of fruit juice contained
in the drink. The nectar has a lower content of pure juice, containing at least 20 to 30% juice,
depending on the degree of acidity of the fruit. This category may also contain sweeteners, dyes,
preservatives and additives, which are generally cheaper than the soluble solids of fruits, which are
the main cause of flavor, that is, they are added with other substances that have the same function
and are cheaper [17].

The average sugar content found in nectars was 229 per 200mL in Brazil and 18g in Portugal,
similar to the amount observed in a study carried out in the United Kingdom, where the content
of sugar available in juices, nectars and smoothies in 200mL portions only intended for youngsters
was analyzed. Out of the 158 nectars analyzed, 85 contained at least 19g of sugars in 200mL — the
maximum recommended daily intake of free sugars [17].

It is suggested that, as in Brazil the amount of fruit pulp contained in the nectar goes up to
30%, with no national parameter on the amount of sugar added to the nectars in the legislation, the
addition of sugar by the manufacturers becomes arbitrary, and may exceed the recommended dose.
This could explain why the average sugar content in Brazil is higher, since in Portugal the legislation
allows manufacturers to add a maximum of 20% sugar to the nectars and use a minimum of 25%
juice of fruits with high acidity and 50% of fruits with a good taste [14,15].

Revista de Nutricdo Rev. Nutr. 2020;33:e190116
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In a project carried out by Sonneville et al. [18] juice intake before 1 year of age was associated
with a higher intake of juices and sugary drinks during early and middle childhood and also with
greater adiposity.

Fisberg et al. [19] evaluated the average consumption of sugary drinks by children aged 4 to
11 years in the different meals of the day, considering the contribution of each drink in the intake
of added sugar. The authors pointed out that the early start of consumption of these drinks and
their presence in most meals are worrisome, since their glycemic index is high, associating them
with insulin resistance, which may culminate in non-alcoholic liver disease, diabetes and metabolic
syndrome.

In a national study conducted with adolescents from a public school, it was found that the
most consumed drink during meals was processed fruit juice (38%), followed by soft drinks (29%,).
The authors warn about the potential deleterious effects of those drinks, because in addition to
contributing to the increase in energy density through the supply of empty calories, their consumption
does not favor the activation of the satiety center, since they are in liquid form [20].

The consumption of sugary drinks by children and adolescents should be restricted, while the
consumption of water and other unsweetened drinks should be encouraged. Educational institutions,
such as day care centers, preschools and schools, must offer unlimited access to drinking water, while
the sale of sugar-sweetened drinks should be prohibited [21].

Although in our investigation the consumption of these beverages by the population was not
evaluated, which can be considered a limitation, our data allows us to identify that 29 beverages
reach a content of 100% of the recommended maximum daily intake of free sugars according to the
WHO in just a 200mL portion [22].

Governments play a facilitating role in providing settings that are prepared to tackle no
communicable diseases, but the evidence on the effectiveness of increasing state involvement
using fiscal measures to change population’s consumption of less sugary drinks is still limited. It is
acknowledged that no single action can offer a solution to effectively reduce sugar intake and the
consumption of sugary drinks. A wide range of strategies may be needed to positively affect choices
at individual, community and national levels [23]. The identification and the nutritional analysis of the
sugar content of sugary drinks, according to the criteria and critical values established by national and
international guidelines, can be considered an extremely relevant action, as it can warn about their
nutritional quality. The inclusion of front-of-pack nutritional labels highlighting the sugar content is
one of the strategies proposed to encourage healthy food selection and is considered a measure of
greater support and effectiveness by the population [24,25].

Price policies, such as the implementation of taxation measures for certain foods, motivated
by reasons of public health can be effective in reducing the impact of diseases caused by their
excessive consumption [26]. According to some estimates obtained from meta-analyses carried out
in the past [23,27], a decrease of 76mL of sugary drinks by children could represent a reduction of
about one-third of a 240mL portion size (equivalent to 2.5 teaspoons of sugar or 20% of energy
intake from free sugars) potentially reducing risk factors for tooth decay, type Il diabetes and obesity.

Although the school stands out as one of the most common channels to steer behaviors
to reduce obesity (including reduction of sweetened drinks), it was found that home is the most
effective setting for reducing the consumption of sugary drinks [28]. Corroborating this statement, in
a survey on the consumption of sugary drinks among adolescents, it was found that, when they were
asked about the place of greatest consumption of soft drinks, 38% pointed out “at home"” and 22 %
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“at school”, indicating the need to change this habit in the family context [20]. The need to evaluate
behavioral change initiatives to decrease the intake of free sugars and, in particular, sugar-sweetened
drinks has been emphasized as a health research gap [23].

In the present study, the average quantity of sugar found in dairy drinks in Brazil and Portugal
was 23.4g and 22.1g, per portion respectively, with no statistical difference. In a study carried out in
Poland, it was observed that milk drinks for children had a higher sugar content when compared to
products for the adult population, where 75% of the products were sweetened, with 6.9 to 12.3g
of sugar in 100mL [29].

In Portugal, dairy drinks were high in protein and sodium. We can attribute this high protein
content compared to Brazil to the Portuguese legislation that requires manufacturers to produce this
type of drink with at least 71% milk base while the Brazilian legislation only requires 51%. On the
other hand, the higher sodium content is due to the fact that the drink contains food additives in its
formulation, where this type of substance introduced in the drink considerably increases the quantity
of sodium in the product [16].

In Brazil, Agéncia Nacional de Vigilancia Sanitdria (National Agency for Health Surveillance)
issued a Technical Regulation on Flavoring Additives listing the additives that are allowed in food
[30]. Portugal follows Regulation (EU) n.1129/2011 of the European Union on food additives that
are substances intentionally added to foods to increase the durability of the product, or to enhance
or modify its organoleptic properties [31]. In the production process of milk drinks, which are widely
consumed by children and adolescents, large amounts of additives are added, among them sodium
citrate, used as a stabilizer. No legislation has been found that controls or determines a standard
quantity for these products that consequently raise the sodium quantities.

In Portugal, 100% of the dairy drinks contained excess sodium. Analyzing the ingredients of
those drinks, it is verified that, in almost all dairy drinks, refined salt is present, in addition to food
additives such as stabilizers and thickeners that contain sodium in their composition. In Brazil,
62.5% of dairy drinks had excess sodium in their composition (sodium chloride, thickeners and
stabilizers).

Sodium is a nutrient that enhances fluid retention by the body, causing an increase in blood
volume, and, therefore, the risk of arterial hypertension. Excessive consumption in childhood
can increase the chances of developing this disease, especially if there is a family history. Its high
consumption can also reduce bone mineral density by stimulating urinary calcium excretion [32].

In the present study, there was no statistical difference between all the nutritional components
of soft drinks between the two countries; however it is known that this kind of drink has high sugar
concentrations. The average sugar found in soft drinks was 19g in Brazil and 20.8g per portion in
Portugal. Portuguese preschoolers who consumed sugary drinks daily were 1.52 times more likely to
develop overweight or obesity when compared to preschoolers who did not consume these drinks
regularly [33].

Myszkowska-Ryciak and Harton have shown that kindergarten education has great potential
to improve the variety of drinks served in preschools. With the educational intervention, the
percentage of Polish preschools serving water during and between meals (67% and 83% to 93%
and 99%, respectively) and natural fruit juices (46% to 56%) increased significantly. The percentage
of preschools offering soft drinks decreased from 23% to 15% after the intervention [34]. A study
carried out in Poland and Belgium shows that there is a higher consumption of soft drinks and
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less water consumption in these two countries [35]. Other studies confirm the tendency to replace
soft drinks with other drinks with a better nutritional profile, such as milk and natural juices in
children and in the adolescent population [36,37], indicating the need to implement specific policies
to improve nutritional habits in those populations.

In addition, it was found that soft drinks marketed in our country had excess sodium, exceeding
the critical level established by the PAHO nutritional profile model. Most soft drinks in Brazil have
preservatives and stabilizers in their composition such as acidulant phosphoric acid, caramel dye
IV, citric acid, sodium benzoate and potassium sorbate, sodium citrate that end up contributing to
increasing sodium in such beverages.

According to the PAHO Nutritional Profile Model, during the past decades, several international
organizations have advocated healthy nutrition and reduction of calories, sodium, unhealthy fats
and free sugars consumption. This caused some countries to issue rules, regulations and policies
related to food. These strategies included taxing sugary drinks, improving school nutrition, regulating
advertising and promoting children’s food and front-of-pack nutrition label [11].

The taxation proposal in Portugal was created and approved in view of the global appeal
of the WHO to reduce childhood obesity. It is extremely important to have public policies in
place to make the population aware of the need to reduce sugar consumption, especially of
sugary drinks [38].

In our study, no evaluation of the consumption of these drinks by the population was
performed, which did not allow us to explore the possible association with socio-economic factors
in food selection, nor did it allow us to identify the impact on consumption of the taxation of some
of these drinks in Portugal. However, we can infer that a significant number of the sugary drinks
analyzed can contribute to reaching and even exceeding the recommendation of maximum daily
sugar intake, according to WHO, in the pediatric population, showing which categories have the
highest content of sugar and of critical nutrients.

CONCLUSION

The amount of sugar in beverages represents an expressive percentage contribution of added
sugar, highlighting the Brazilian nectars. It is noteworthy the high content of free sugar contained in
the dairy beverages of both countries. The Identification and comparison of components in sugar-
sweetened drinks are essential for the adoption of food education strategies against obesity, and help
encouraging a discussion about the implementation of other measures, such as fiscal instruments as
an effective approach to promote healthy nutrition.
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