Leite et al. BMC Public Health
(2020) 20:385
https://doi.org/10.1186/s12889-020-08527-6

RESEARCH ARTICLE

Open Access

Nutritional quality of foods and nonalcoholic beverages advertised on Brazilian
free-to-air television: a cross-sectional study
Fernanda Helena Marrocos Leite1*, Laís Amaral Mais2, Camila Zancheta Ricardo1, Giovanna Calixto Andrade1,
Julia Soares Guimarães3, Rafael Moreira Claro4, Ana Clara da Fonseca Leitão Duran1,5 and
Ana Paula Bortoletto Martins1,2

Abstract
Background: Evidence shows that foods marketed on television are often low-nutrient-dense foods associated
with poor nutritional diet quality, obesity and non-communicable diseases. However, little research has been
undertaken in Brazil around this issue. This study assessed the nutritional profile of foods and non-alcoholic
beverages advertised on Brazilian television by applying the Pan American Health Organization (PAHO) and the
World Health Organization (WHO/Europe) nutrient profiling models.
Methods: Cross-sectional study based on the International Network for Food and Obesity/non-communicable
diseases Research, Monitoring and Action Support (INFORMAS) protocol. A total of 432 h on the three major
Brazilian free-to-air TV channels was recorded from April 1st to 30th 2018. Recordings were done for eight nonconsecutive and randomly selected days from 6 am to 12 am (midnight). All food-related ads were coded using a
systematic approach and classified according to the PAHO and the WHO/Europe nutrient profile models as
“eligible”/“not eligible” for marketing restrictions. Absolute and relative frequencies were used to describe absolute
numbers and proportions of food and beverage advertisements. The nutritional profile of foods was compared by
day, time of the day and types of TV program. For each advertisement, the parent company of promoted food
products, supermarkets and restaurants was identified.
Results: A total of 1610 food and beverage ads were broadcast, representing 18.1% of the total ads shown on
selected channels. Over 80.0% of all foods and beverages advertised on Brazilian TV channels did not meet the PAHO
and the WHO/Europe nutritional quality standards and were considered eligible for marketing restrictions. The
proportion of unhealthy food ads was significantly higher on weekends, in the afternoon, and during soap operas
programming. Altogether, 10 transnational and local food and beverage companies, two large international fast food
chains and two of Brazil’s largest supermarket retailers accounted for almost 90% of all unhealthy food ads shown.
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Conclusions: The findings of the present study indicate a high exposure of the Brazilian population to unhealthy food
marketing and an inefficient enforcement of existing regulations. Further research to monitor population exposure to
unhealthy food marketing and understand the policy inertia that is preventing policy progress, is highly recommended.
Keywords: Advertising, Television, Foods and beverages, Brazil, Nutrient profiling model

Background
Prevalence of overweight, obesity and non-communicable
diseases (NCDs) has risen substantially in the past three
decades in every region, and most rapidly in low- and
middle-income countries [1, 2]. This scenario seems to be
mainly driven by changes in the global food system, which
delivers more processed, energy-dense, palatable, affordable and effectively marketed foods than ever before [3–5].
Changes in dietary patterns with the replacement of unprocessed and minimally processed foods by processed and
ultra-processed food products (UPP) have been associated
with poor nutritional diet quality [6] (e.g. high in added
sugars, sodium, fats, and low in fiber and essential micronutrients) and an increased risk of developing overweight,
obesity and NCDs among different age groups [7–12].
Although consumers’ food choices may be influenced
by many factors within food environments – including
food access, affordability, convenience, food quality and
safety, information etc. – the extensive marketing strategies used by the food industry, particularly those directed to children (e.g. persuasive techniques), have been
considered one of the main drivers of unhealthy eating
behaviors [13]. Reliable evidence indicates that television
(TV) food advertising influences food preferences and
purchase requests, especially among children and adolescents [14–16]. In addition, studies demonstrate that
foods marketed on TV are often UPP which are associated with poor nutritional quality of diets, overweight
and obesity [15, 17, 18]. In this context, effective food
policies aimed at improving food environments and limiting advertising of unhealthy foods have been highly
recommended by international organizations, such as
the World Health Organization (WHO) and the Pan
American Health Organization (PAHO) [5, 19, 20].
In Brazil, all marketing strategies directed to children
are already prohibited by the Consumer Defense Code
(Código de Defesa do Consumidor - CDC) [21] and reinforced by the National Council of Children and Adolescents’ Rights (Conselho Nacional dos Direitos da Criança
e do Adolescente - Conanda) Resolution 163/2014 [22].
This legislation covers all kinds of products and services,
including food products, but it still lacks appropriate enforcement. This is particularly concerning, given that 60%
of Brazilian schoolchildren reported watching TV for
more than 2 h/day in 2015 [23]. Considering this scenario,
studies that evaluate adherence to current legislation and

monitor the exposure of the Brazilian population to unhealthy food marketing (e.g. by day, time of the day, type
of advertisers), are still urgently needed. Further, research
that determines which foods should be targeted for marketing restrictions and implementation of existing policies
in the country is limited.
The aim of this study was therefore to assess the nutritional profile of foods and non-alcoholic beverages advertised on Brazilian TV by applying the PAHO and the
WHO Regional Office for Europe (WHO/Europe) nutrient profiling (NP) models. The main hypotheses tested
were whether: 1) most food and non-alcoholic beverage
advertisements (ads) would not meet the PAHO and the
WHO/Europe NP models quality standards; 2) foods and
beverages with high critical nutrient content would be
most frequently advertised during the weekend and/or
audience peak-viewing times (afternoon/evening vs.
morning); 3) unhealthy food ads would be mainly promoted by transnational Big Food and Big Soda companies.

Methods
Study design

This was a cross-sectional study based on the Food marketing: television protocol [24], developed by the INFORMAS, to assess the frequency and level of exposure of
different population groups (especially children) to unhealthy food promotion on TV [25]. This global initiative monitors, benchmarks and supports public and
private sector actions to promote healthier food environments, reduce obesity and NCDs’ risk factors [13].
Sample and data collection

In total, 432 h of the three free-to-air channels in Brazil
with the highest audience, according to the Kantar-Ibope
(Brazilian Institute of Public Opinion and Statistics IBOPE) [26], were recorded from April 1st to 30th 2018
(Rede Globo, Record and SBT - 144 h/channel). These
channels account for 90.5% of the total audience (Globo
47.6%, Record 23.1% and SBT 19.8%) [27]. Recordings
were done by a media auditing service for eight nonconsecutive and randomly selected days (four weekdays
and four weekend days) from 6 am to 12 am (midnight),
excluding public holidays and school holiday periods.
All ads were analyzed by 10 trained researchers and
one coordinator, and coded in Epi Info™ (version 7.2.2.6)
[16] using the INFORMAS protocol [24]. First, an initial
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screening of the recordings was performed by the researchers, and advertisements were coded as foodrelated ads – including ads of food or drink products,
food or drink companies/brand, and food or drink retailers (e.g. supermarkets, fast food restaurants) - and
non-food related ads. During this process, each foodrelated advertisement received a unique code, while
non-food related ads received a generic code. Second,
the following information was collected for each advertisement: channel name, date of recording, day of the
week or weekend, program name and category, start and
end time of the program, time slot of advertisement,
advertisement type, company/brand name, name and description of product(s) advertised. The program category
was classified into 15 different types, as recommended
by the INFORMAS protocol, and grouped into four categories, as follows: soap opera (not specifically for children);
news, commentary and political programs; children: cartoon, other show for children; and others (i.e. miscellaneous
entertainment, series, movies, reality shows, religious).
When the product advertised consisted of a specific
food product (including beverages), coders categorized it according to the NOVA classification system - into four
groups: 1) unprocessed or minimally processed foods; 2)
processed culinary ingredients; 3) processed foods; and 4)
ultra-processed food and drink products [28]. This classification, proposed by Monteiro et al. [29] was incorporated
in the second edition of the Brazilian Dietary Guidelines
[30], and is now applied in several countries being recognized as an effective tool for implementing policy actions
to promote healthier food environments [31].
Data coding was completed by two trained researchers
and any discrepancies were reviewed and resolved by consensus among them, together with the project coordinator. All datasets passed through three crosschecks to
eliminate data collection errors; verify start and end time
of advertisement (removing any difference greater than
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three seconds, which was the maximum difference between researchers to pause the recordings during the predata-collection test); and check if all ads were coded and
rated correctly. The inter-coder reliability was high, ranging from 90.37 to 99.74% before the first crosscheck [24].
Nutritional quality of foods and beverages advertised

Two NP models were used to assess the nutritional
quality of foods and non-alcoholic beverages advertised
on Brazilian TV: the PAHO NP model [32] and the
WHO/Europe NP model [33]. A summary of the characteristics of both NP models is presented in Table 1.
The PAHO NP model was chosen because it was specifically developed to be used by the PAHO Member States,
including Latin American countries, in a wide range of
food and nutrition policies. Foods and beverage items categorized as processed or UPP in the current study adhered
to the “excessive” or “non excessive” classification (i.e. free
sugar, total fat, saturated fat, trans fat and sodium). The
presence of non-nutritive sweeteners in the list of ingredients was also verified. Food products that exceeded at
least one of the thresholds for critical nutrients and/or
contained any type of non-nutritive sweeteners were
considered “eligible” for marketing restrictions [32]. Unprocessed or minimally processed food products and
culinary ingredients were not subject to the application of
the thresholds and therefore were all considered “not eligible” for marketing restrictions in the present study.
The WHO/Europe NP model was selected for its specific design to restrict marketing of unhealthy foods and
beverages to children. Foods and non-alcoholic beverages advertised on Brazilian TV were first classified into
one of the 17 possible categories (Table 1), among which
the beverages category was further divided into four subcategories (juices, milk drinks, energy drinks and other
beverages). Food items classified into five food categories
(chocolate and sugar confectionery, energy bars, and

Table 1 Summary of the characteristics of the PAHO and the WHO/Europe NP models
Characteristics

PAHO

WHO/Europe

Application

Restricting marketing of unhealthy foods and beverages to children; regulating
school food environments; establishing FOP warning labels, taxation policies and
agricultural subsidies; food provision guidelines for social programs.

Restricting the marketing of unhealthy foods
and beverages to children.

Categories

Four categories1 (based on the extent of industrial processing)

17 categories2

Measure

100 g/ml

100 g/ml

Critical nutrients

Sodium, free sugars, non-nutritive sweeteners, total fat, saturated fat, and trans fat.

Energy, salt, non-sugar sweeteners, total fat,
saturated fat, total sugar and added sugar.

Note: FOP Front-of-package, PAHO Pan American Health Organization, WHO/Europe WHO Regional Office for Europe
1
All food items are classified into four categories, including: 1) ultra-processed products, 2) processed products, 3) unprocessed or minimally processed products,
4) culinary ingredients. Processed or ultra-processed foods are further classified as containing “excessive” or “non excessive” amounts of critical nutrients
2
The 17 food categories include: 1) chocolate and sugar confectionery, energy bars, and sweet toppings and desserts; 2) cakes, sweet biscuits, pastries, other
sweet bakery wares, and dry mixes for making such; 3) savory snacks; 4) beverages: a) juices, b) milk drinks, c) energy drinks, and d) other beverages; 5) edible
ices; 6) breakfast cereals; 7) yogurts, sour milk, cream, and other similar foods; 8) cheese; 9) ready-made and convenience foods and composite dishes; 10) butter
and other fats and oils; 11) bread, bread products, and crispbreads; 12) fresh or dried pasta, rice, and grains; 13) fresh and frozen meat, poultry, fish, and similar;
14) processed meat, poultry, fish, and similar; 15) fresh and frozen fruit, vegetables, and legumes; 16) processed fruit, vegetables, and legumes; and 17) sauces,
dips, and dressings
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sweet toppings and desserts; cakes, sweet biscuits and
pastries; other sweet bakery wares, and dry mixes for
making such; juices; energy drinks; and edible ices) were
automatically considered “eligible” to be restricted, while
products classified in two food categories (fresh and frozen meat, poultry, fish and similar; and fresh and frozen
fruit, vegetables and legumes) were always considered
“not eligible” for marketing restrictions purposes. For
foods classified in the remaining food categories (e.g.
breakfast cereals; cheeses; butter and other fats and oils
etc.), predetermined thresholds of critical ingredients
(total fat, saturated fat, total sugar, added sugar, nonnutritive sweetener, salt and energy) per 100 g/ml were
used. Food products that exceeded any of the nutrient
thresholds established for that specific category were
considered “eligible” for marketing restrictions. Additional details about this model can be found in the original source [33].
When an advertisement promoted more than one food
or drink product (e.g. supermarket/grocery stores ads),
then each product was evaluated separately. For products
available in different flavors/types (e.g. whole milk, semiskimmed milk or skimmed milk), nutritional information
was analyzed for all the product presentations shown in
the ads as described elsewhere [34]. For restaurant/takeaway ads where combo meals were advertised (e.g. sandwich, sweetened beverages and ice-cream), the following
procedures were used: if advertised products were classified
in the same food category according to the NOVA classification system, then the entire meal was coded as one item
[35]. In this case, the nutritional content of all items was
obtained separately and averaged. When there were products from different categories (minimally processed vs.
UPP), the analysis was made for each product. Ads of alcoholic beverages (n = 156), bottled water (n = 2) or any other
product not classifiable by the NOVA classification system,
such as dietary supplements (n = 218), were excluded from
the present analyses. A total of 96 food-related ads that did
not depict any specific products in the advertisement were
further excluded as follows: food brand/company ads (n =
21), restaurant or fast food chain ads (n = 16) and supermarket or convenience store ads (n = 59).
The nutritional content of foods and non-alcoholic beverages advertised was obtained from the nutrition facts
label of each product, as described by previous research
[36]. This information was captured by photos taken in
the five largest supermarket chains in Brazil [37], from
April to July 2017. Around 13,000 packaged foods and
beverages had all sides of their package photographed according to the methods proposed by Kanter et al. (2017)
[38]. Information on name, brand, flavor, package size, nutrition facts and list of ingredients of each packaged product was entered between July and November 2017 by
trained nutritionists in an online platform using a
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template developed by researchers from the Institute of
Nutrition and Food Technology (Instituto de Nutrición y
Tecnología de los Alimentos - INTA), Chile, and the University of North Carolina at Chapel Hill (UNC), United
States of America (USA). When that information was unavailable, nutrient data were obtained from company
(brand) websites and/or from the Brazilian Table of Food
Composition (Tabela Brasileira de Composição de Alimentos - TACO) [39]. Nutrient information consisted of
energy (in kilocalories), sugar, total fat, saturated fat, carbohydrates (in grams) and sodium (in milligrams). Data
were collected per 100 g/ml from all products advertised.
Concentrated juices, beverages and dessert instant mixes,
powdered milk, teas and coffees, and instant soups were
assessed as reconstituted/consumed (100 g/ml) according
to the manufacturer’s instructions.
In Brazil, it is not mandatory to declare free sugars on
food labels, thus, the amount of this nutrient was estimated by using the method proposed by PAHO, which
is based on the information provided on the amount of
total sugars [32]. Nevertheless, because it is also not
mandatory for food manufacturers to present information on total sugars, only 26.4% of advertised products
had this information available on the packaging. Therefore, we estimated the amount of this nutrient for some
food products (n = 25; 11.6%). Based on the WHO definition of total sugars [33], we considered the total amount
of carbohydrates (g) per 100 g/ml declared on food labels
as total sugar for milk drinks (n = 3), other beverages
(i.e. soft drinks, fruit-flavored drinks) (n = 11) and yogurts, sour milk, cream and other similar foods (n = 11).
Finally, the amount of free sugars was estimated by using
the method proposed by PAHO [32].
Data analysis

Absolute and relative frequencies described the number
and proportion of food and non-alcoholic beverage ads
broadcast on Brazilian TV that would be eligible for marketing restrictions according to the PAHO and the WHO/
Europe NP models, as well as the main food and beverage
companies/retailers contributing to unhealthy food advertising on the three selected channels. Estimates including
weekdays and weekends were weighted to take into account their unequal probability of selection (according to
the INFORMAS methodology) [24]. Weights were determined by the inverse probability of selection for weekdays
(5.25) and weekend days (2.25) during April 2018 (excluding days associated with religious, national holidays). The
nutritional profiles of foods advertised were compared by
day (weekday vs. weekend day), time of the day (morning
vs. afternoon vs. evening) and types of TV programs. Any
difference in the values was considered statistically significant when the 95% confidence interval (CI) did not overlap. Data were analyzed using the statistical software

Leite et al. BMC Public Health

(2020) 20:385

Page 5 of 11

package Stata version 14.2 [40] and weighting factors were
incorporated into the analysis (with the command svy).

TV did not meet either the PAHO or the WHO/Europe
nutritional quality standards and were considered eligible
for marketing restrictions. The most frequently advertised
food categories that exceeded predetermined thresholds
for critical nutrients and/or contained non-nutritive
sweeteners according to the PAHO NP model were sodas
(n = 454), processed meats (n = 257), convenience foods
(n = 149), fruit-flavored drinks (n = 132), sweetened dairy
products (n = 77), and candies and desserts (n = 72). Similar findings were observed for food ads eligible to be targeted for marketing restrictions according to the WHO/
Europe NP model (Table 2). However, although there was
consistency between the two models in identifying the
major food categories contributing to unhealthy food advertising, the WHO/Europe model eliminated a considerable proportion of food products considered unhealthy by
the Brazilian Dietary Guidelines from the group eligible
for marketing restrictions, such as convenience foods
(14.7%), sweetened dairy products (22.1%) and processed
meats (9%), when compared to the PAHO model. On the
other hand, food items such as whole milk or sugars were
considered eligible for marketing restrictions according

Results
Food and beverage advertising

During the 432 h of recording, 1610 food and nonalcoholic beverage ads were broadcast, representing 18.1%
of the total ads shown on the three major free-to-air TV
channels in Brazil. The ads featured 216 different food and
beverage products from 42 distinct brands, with a mean
frequency of 7.5 ads per product and an average rate of 1.2
food ads/channel/hour. UPP, as categorized by the NOVA
classification system, constituted the larger proportion of
food and beverage ads aired in the selected period (78.9%;
95% CI: 76.7, 81.0) compared to unprocessed/minimally
processed foods (15.1%; 95% CI: 13.3, 17.1), processed culinary ingredients (4.3%; 95% CI: 3.3, 5.6) and processed
food products (1.6%; 95% CI: 1.1, 2.5) (data not shown).
Nutrient profile of foods and beverages advertised

Table 2 shows that, as hypothesized in this study, over
80.0% of all foods and beverages advertised on Brazilian

Table 2 Number and proportion of food and non-alcoholic beverage ads on Brazilian TV considered eligible for marketing
restrictions according to PAHO and WHO/Europe NP models, by food category. April 2018
Food category

Total
(n)

Food and beverage ads eligible for marketing restrictions
PAHO

WHO/Europe

n

%

95% CI

n

%

95% CI

All

1610

1334

80.5

78.4–82.5

1335

80.8

78.6–82.8

Breakfast cereals and granola bars

2

2

100.0

100.0–100.0

2

100.0

100.0–100.0

Bakery products

9

9

100.0

100.0–100.0

9

100.0

100.0–100.0

Convenience foods

149

149

100.0

100.0–100.0

122

81.1

73.5–86.8

Unsweetened dairy products

29

12

40.8

23.7–60.4

20

65.3

44.9–81.3

Sweetened dairy products

77

77

100.0

100.0–100.0

65

85.9

76.0–92.2

Salty snacks

23

23

100.0

100.0–100.0

23

100.0

100.0–100.0

Cookies

53

53

100.0

100.0–100.0

53

100.0

100.0–100.0

Oils and fats

52

41

73.3

58.2–84.3

41

73.3

58.2–84.3

Sauces and dressings

31

28

89.3

71.7–96.5

28

89.3

71.7–96.5

Coffee and tea

43

0

0.0

0.0–0.0

0

0.0

0.0–0.0

Candies and desserts

72

72

100.0

100.0–100.0

72

100.0

100.0–100.0

Cereals, beans, other grain products

17

0

0.0

0.0–0.0

0

0.0

0.0–0.0

Fruits and vegetables

65

0

0.0

0.0–0.0

0

0.0

0.0–0.0

Meat, poultry, seafood, and eggs

77

0

0.0

0.0–0.0

0

0.0

0.0–0.0

Sugar and other noncaloric sweeteners

48

6

11.2

4.9–23.6

48

100.0

100.0–100.0

Processed meats

257

257

100.0

100.0–100.0

249

97.1

94.1–98.6

Juices

2

1

50.0

5.9–94.1

2

100.0

100.0–100.0

Fruit-flavored drinks

132

132

100.0

100.0–100.0

132

100.0

100.0–100.0

Sodas

454

454

100.0

100.0–100.0

454

100.0

100.0–100.0

Cheeses

18

18

100.0

100.0–100.0

15

83.3

59.1–94.5

CI confidence interval, PAHO Pan American Health Organization, WHO/Europe WHO Regional Office for Europe
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the WHO/Europe criteria (due to their high content in fat
or sugar), while they were not included in the PAHO NP
analysis, since they were classified as unprocessed/minimally processed foods and processed culinary ingredients,
respectively, according to the NOVA classification system.
When analyzing the distribution of TV food advertising over the days of the week and time of the day, we
found that the proportion of ads promoting unhealthy
food items according to the PAHO and the WHO/Europe NP models was significantly higher on weekends
compared to weekdays (91.7%; 95% CI: 89.1, 93.6 vs.
77.8%; 95% CI: 75.2, 80.2; and 91.0%; 95% CI: 88.4, 93.0
vs. 78.3%; 95% CI: 75.7, 80.7, respectively); and in the
afternoon compared to the morning or evening viewing
times (Table 3). In addition, food and beverage products
advertised during soap operas programming had a significantly poorer nutritional profile according to the
PAHO criteria when compared to other types of TV
programming (Table 3).
Unhealthy food advertising by advertiser company and
product line

The food advertisers with the highest percentage of unhealthy food and beverage ads aired on the three selected channels are presented in Table 4. Altogether, 10
transnational and local food and beverage companies,
along with the two largest fast food chains in the world
and two of Brazil’s largest supermarket retailers
accounted for almost 90% of all unhealthy food ads
shown according to both the PAHO (89.9%) and the

WHO/Europe (88.5%) NP models, validating our third
hypothesis. The Coca-Cola Company and the BRF S.A.
occupied the top two positions. Sugary drink brands
comprised five out of the top 13 brands most frequently
announcing unhealthy food products (data not shown),
especially sodas and fruit-flavored drink brands, which
were responsible for around 32.0 and 8.0%, respectively,
of all ads eligible for marketing restrictions according to
both NP models. Ultra-processed meat brands also stood
out, accounting for 18.8% of all unhealthy food ads
shown on Brazilian TV (data not shown).

Discussion
Major findings

The present study findings suggest a high exposure of the
Brazilian population to unhealthy food marketing. More
than 80% of all foods and non-alcoholic beverages advertised on the three most popular free-to-air TV channels
were considered eligible for marketing restrictions according to the PAHO and the WHO/Europe NP models, due
to their high content of critical nutrients. In addition,
most of food and beverage ads shown were of UPP, exceeding six times the number of unprocessed/minimally
processed food ads. Considering that 77% of Brazilians
(≥16 years) watch TV regularly (seven days/week) and
dedicate at least three hours of their day to this activity
[41], this frequent exposure to unhealthy food advertising
constitutes a particular concern from a public health perspective. Evidence shows that the increasing availability of
UPP in the food environment combined with persuasive

Table 3 Proportion of food and non-alcoholic beverage ads classified as eligible for marketing restrictions according to the PAHO
and the WHO/Europe NP models, by day, time of the day and types of program. April 2018
Total
(n)

Food and beverage ads eligible for marketing restrictions
PAHO

WHO/Europe

%

95%CI

%

95% CI

Day
Weekday

1023

77.8

75.2–80.2

78.3

75.7–80.7

Weekend

587

91.7

89.1–93.6

91.0

88.4–93.0

Morning

295

77.5

72.0–82.2

74.5

68.9–79.5

Afternoon

603

94.3

92.0–96.0

91.9

89.1–94.0

Evening

712

72.1

68.5–75.4

75.5

72.0–78.7

Soap opera (not specifically for children)

423

88.6

85.1–91.3

87.6

84.0–90.4

News, commentary, political programs

315

63.5

57.7–68.9

67.0

61.3–72.3

Children: cartoon, other show for children

172

80.9

73.5–86.5

75.4

67.8–82.0

Time of the day

Types of program

Miscellaneous entertainment

468

82.1

77.7–85.8

82.6

78.2–86.2

Othersa

232

84.4

78.4–88.9

86.6

81.0–90.7

Total

1610

CI confidence interval, PAHO Pan American Health Organization, WHO/Europe WHO Regional Office for Europe.
a
Series, movies, reality shows, religious
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Table 4 Frequency of the food and beverage companies, fast food restaurants and supermarket retailers contributing to unhealthy
(restricted to be marketed by PAHO and the WHO/Europe NP models) food advertising on Brazilian TV. April 2018
Food company

Company type

Main product line

PAHO

WHO/Europe

n

%

95%CI

n

%

The Coca-Cola Company

Packaged food/beverage

Sodas

266

18.3

16.2–20.5

266

18.2

16.2–20.5

BRF S.A.

Packaged food/beverage

Frozen foods

206

14.3

12.5–16.4

198

13.7

11.9–15.8

95% CI

3 Corações Group

Packaged food/beverage

Coffee drinks

90

4.3

3.5–5.3

90

4.3

3.5–5.3

Burger King Corporation

Fast food

Hamburger

84

7.1

5.7–8.7

84

7.0

5.7–8.7

Dolly, Inc.

Packaged food/beverage

Sodas

76

6.0

4.7–7.5

76

5.9

4.7–7.5

JBS S.A.

Packaged food/beverage

Meat products

75

6.5

5.2–8.1

75

6.5

5.1–8.1

Mondelēz International, Inc.

Packaged food/beverage

Confectionery

71

5.7

4.5–7.3

71

5.7

4.5–7.2

PepsiCo, Inc.

Packaged food/beverage

Sodas, snack foods

63

5.1

4.0–6.6

63

5.1

4.0–6.6

Carrefour S.A.

Supermarket

Diversified

61

5.9

4.7–7.5

72

7.0

5.6–8.7

Nestle S.A.

Packaged food/beverage

Diversified

56

4.2

3.2–5.5

56

4.2

3.2–5.5

McDonald’s Corporation

Fast food

Hamburger

45

3.7

2.8–5.0

25

1.9

1.3–2.9

Yakult Honsha Co., Ltd.

Packaged food/beverage

Sweetened dairy drinks

36

2.7

2.0–3.8

24

1.8

1.1–2.7

Ambev S.A.

Packaged food/beverage

Sodas

35

2.7

2.0–3.8

35

2.7

1.9–3.8

GPA

Supermarket

Diversified

35

3.4

2.5–4.7

46

4.4

3.3–5.8

Others

135

10.0

8.4–11.9

154

11.5

9.8–13.5

Total

1334

100.0

1335

100.0

CI confidence interval, PAHO Pan American Health Organization, WHO/Europe WHO Regional Office for Europe

industry marketing strategies are associated with excessive
consumption of these products, leading to an increased
risk of developing obesity and NCDs [42]. Besides, there is
robust scientific literature demonstrating the role of TV
food advertising in shaping food preferences and purchase
behaviors among different age groups, particularly children and youth [14, 43, 44].
The predominance of unhealthy food advertising on
Brazilian TV has been previously reported by studies
conducted in the country over the last 10 years [45, 46],
and aligns with research developed according to the
INFORMAS protocol in other middle- and high-income
countries [47–49]. However, the present study brings an
improved understanding of the nutritional quality of
food products advertised on Brazilian TV by applying,
for the first time, international NP models. Although
previous studies carried out in Brazil have also focused
their analysis on free-to-air TV channels, they either excluded programs broadcast during the evening hours
(from 6 pm to midnight) [46] or analyzed a much
smaller sample (n = 2732 TV ads), obtained from only
two days of TV programming [45]. Additionally, the use
of the INFORMAS protocol allowed this paper to extensively categorize all food-related ads according to the
NOVA classification system, and to evaluate the distribution of food ads by day and time of the day. This goes
beyond of what previous national studies presented.
Consistent with our findings, recent studies carried out
in Mexico [50] and New Zealand [35] found that 84 and

69% of food and beverage ads broadcast on free-to-air TV,
respectively included at least one food item that did not
meet the WHO/Europe NP nutritional quality standards.
In Argentina, a survey investigating the nutritional quality
of food products advertised on TV between 2013 and
2014 identified that 93% of food and beverage ads did not
comply with the PAHO NP model [34].
Based on our sample, sugary drinks (including sodas,
sweetened dairy drinks and fruit-flavored drinks), ultraprocessed meats, convenience foods, and candies and
desserts accounted for the majority of food items containing excessive amounts of critical nutrients according
to both NP models. These categories were identified as
the most frequently advertised products on TV by both
national [45, 46] and international studies [51, 52]. This
is also consonant with previous research conducted in
Brazil which demonstrated a significant increase in the
consumption of UPP, such as sausages, ready meals,
sweets, soft drinks and other sugary drinks, between
2002 and 2003 and 2008–2009 [53]. The similarities between the main types of food products advertised and
consumed in different countries reinforce existing evidence demonstrating that current food systems are becoming more globalized, industrialized, and dominated
by large actors responsible for governing food supply
chains, which are increasingly delivering highly palatable,
cheap and convenient food products [3, 42, 54, 55].
Although both NP models applied in the present study
identified the food categories contributing the most to

Leite et al. BMC Public Health

(2020) 20:385

unhealthy food advertising on Brazilian TV, the results
obtained from the PAHO NP model were more aligned
with the recommendations presented in the Brazilian
Dietary Guidelines [30]. This could be explained by the
fact that both the PAHO model and the Brazilian Dietary Guidelines use the NOVA classification system as a
basis for identifying less healthy food items by considering their degree of industrial processing. Likewise, the
PAHO model was specifically designed to be applied by
the PAHO Member States in a wide range of food policies and, for this reason, is considered a more robust
criterion for Latin American countries, which are facing
a rapid replacement of foods and ingredients used in the
preparation of traditional diets by ready-to-eat products
[56]. The WHO/Europe NP model, on the other hand, is
primarily focused on identifying foods with a high content of critical nutrients excluding, from the group of
foods eligible for marketing restrictions in our study,
ready-to-eat sandwiches advertised by a fast food retailer
that did not exceed the thresholds for fats and salt –
even being classified as UPP. At the same time, food
items eligible for marketing restrictions by the WHO/
Europe model, such as whole milk and table sugars (due
to their high content of saturated fat and sugar), would
be considered, respectively, as minimally processed food
and culinary ingredient, thus, not eligible for marketing
restrictions by the PAHO model.
Differences in the nutritional profile of foods and beverages advertised on the three selected channels by day,
time of the day and types of programs identified in the
current study, demonstrate a significantly higher exposure of the Brazilian population to unhealthy food advertising on weekends, in the afternoon and during soap
operas programming. These results can be considered
key points of concern for several reasons. First, a survey
performed in 2016 found that over half of Brazilians
(52%; ≥16 years) reported watching two to five hours of
TV on weekends [41]. Second, findings from a recent
study carried out in all Brazilian state capitals demonstrated a positive association between the habit of watching TV for more than three hours per day and unhealthy
eating behaviors (e.g. higher consumption of sodas and
meat products high in fats) among adults (≥18 years)
[57]. Third, a higher frequency of unhealthy food and
beverage ads in the afternoon period might imply an increased risk of children and adolescents being exposed
to them. According to research conducted in Brazil in
2009, which analyzed TV food advertising during children’s programming, the exposure of children to ads
promoting “sugars and desserts” over a period of 10 consecutive days was significantly higher in the afternoon
compared to the morning [46]. Besides, only one of the
three channels selected in the current study has children’s programming [26], which means that children
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and youth could be exposed to unhealthy food advertising at any time, and particularly during weekends, school
breaks or holiday periods. Finally, a literature review on
TV food marketing geared towards children in Latin
American concluded that the majority of TV advertising
was directed to children and their family, and that this
exposure was associated with both food preferences and
purchases behaviors of families and children being overweight or obese [17].
The limited number of food and beverage manufacturers and food retailers contributing the most to unhealthy food advertising on Brazilian TV is consonant
with evidence showing that the global food system is
currently controlled by a small number of transnational
food and beverage corporations [55, 58, 59]. Our results
demonstrate that 10 transnational and local food and
beverage companies, two fast food retailers and two of
Brazil’s largest supermarket retailers accounted for almost 90% of all unhealthy food ads shown on Brazilian
TV. Further, sugary drink companies were responsible
for 40% of all unhealthy food ads, followed by ultraprocessed meat companies (18.8%). These findings
reinforce data presented in previous reports demonstrating that transnational companies, collectively known as
Big Food and Big Soda corporations, allocate significant
annual budgets to advertising and promotion, including
cross-advertising between their brands, to make their
products more attractive to consumers and increase
their market share, particularly in low- and middleincome countries [60, 61]. Such facts are particularly
relevant from a public health perspective and for regulatory purposes, since exposure to unhealthy advertising
and promotions can influence consumers’ brand recognition, preferences, purchases and consequently their
consumption, especially among children [62].
Strengths and limitations

This study is central to the current literature since it is
the first to investigate the nutritional quality of foods
and beverages advertised on Brazilian TV according to
the PAHO and the WHO/Europe NP models. It measures, for the first time, the proportion of unhealthy TV
advertising by day, time of the day, types of programs
and advertising, and it is based on an international
methodology (INFORMAS), which allows results to be
compared across countries and over time. Additionally,
although our study was based on data from April 2018,
the sample used included a large number of ads aired on
the three major TV channels in Brazil, permitting to
identify the main factors contributing to unhealthy marketing on Brazilian free-to-air TV. One limitation was
that the present study did not include cable TV channels. However, according to a survey conducted by the
Kantar IBOPE media, free-to-air TV is still the main
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source of information and entertainment in Brazil,
reaching 93% of the national population. Also, estimates
of advertising expenditure in the country indicate that
TV spending represented 70% of total advertising expenditure in 2014 [26].

Conclusions
This study demonstrates that despite almost two decades
of recommendations from national and international organizations, such as WHO and PAHO, the implementation of existent policies to protect children and the
general population against unhealthy food advertising on
Brazilian TV has been slow and inconsistent. First, eight in
10 food and beverages ads were eligible for marketing restrictions according to the PAHO and the WHO/Europe
NP models. Second, around 80% of the ads were for UPP.
These figures show that, although the Brazilian Dietary
Guidelines presents as two out of its 10 top recommendations “Avoid consumption of UPP” and “Be wary of food
advertising and marketing”, Brazilians are exposed daily to
TV ads that reinforce the opposite. In such contexts, further research to monitor population exposure to unhealthy
food marketing and understand the policy inertia that is
preventing policy progress, is highly recommended [42].
Furthermore, in order to put into practice existing advertising restrictions in the country and protect consumers’
rights against any abusive marketing strategies (including
unhealthy food advertising), legal practitioners need to be
sensitized, well informed and willing to work with public
health actors.
One of the barriers that policymakers often need to
overcome when implementing policies to reduce a population’s exposure to the advertising of low-nutrient-dense
food products is the lack of instruments that help the
population differentiate healthier from less healthy foods.
According to our findings, the PAHO NP model is more
aligned with the Brazilian Dietary Guidelines and overall
more restrictive when selecting food items eligible for
marketing restrictions compared to the WHO/Europe
model. This emphasizes the need to carefully evaluate the
characteristics underlying each NP model when developing criteria for use in a specific public health policy [63].
Finally, our study shows that the lack of enforcement
of existing regulations to protect consumers’ rights represents a barrier to be overcome to follow the recommendations for a healthy diet presented in the Brazilian
Guidelines. Given that the prevalence of obesity has
been increasing in Brazil [64] - mainly caused by a shift
in dietary patterns towards UPP and sedentary behaviors
- and no country has successfully reversed the obesity
epidemic [42], complementary policies to enhance synergies and mitigate risks of unhealthy food marketing
should be urgently identified and implemented at both
national and local levels.

Page 9 of 11

Abbreviations
Ads: Advertisements; INFORMAS: International Network for Food and Obesity/
Non-communicable diseases Research, Monitoring and Action Support;
NCDs: Non-communicable diseases; NP: Nutrient profiling; PAHO: Pan
American Health Organization; TV: Television; UPP: Ultra-processed food
products; WHO: World Health Organization; WHO/Europe: World Health
Organization Regional Office for Europe
Acknowledgements
We are grateful to IDRC and Bloomberg Philanthropies for funding this
project, and to Shodona Kettle for proofreading the manuscript. The authors
state that an abstract containing partial results from this study was published
in Annals of The International Society of Behavioral Nutrition and Physical
Activity (ISBNPA) 2019.
Authors’ contributions
Conceptualization, FHML and LAM.; Methodology, FHML, LAM, RMC and
APBM.; Formal Analysis, FHML, CZR and GC.; Data Curation, LAM, APBM and
ACD.; Writing – Original Draft Preparation, FHML.; Writing – Review & Editing,
LAM, RMC, CZR, GC, ACD and JSG.; Supervision, LAM and APBM.; Project
Administration, LAM, APBM, RMC and ACD.; Funding Acquisition, LAM and
APBM. The authors read and approved the final manuscript.
Funding
This work was supported by the IDRC [grant number: 108166–001] and
Bloomberg Philanthropies through a sub award agreement [grant number:
5104695] between the University of North Carolina at Chapel Hill and the
Fundação Faculdade de Medicina, Brazil. The funders had no role in the
design of the study; in the collection, analyses, or interpretation of data; in
the writing of the manuscript, or in the decision to publish the results.
Availability of data and materials
The INFORMAS “Food Marketing - Television Protocol” is available at: https://
ndownloader.figshare.com/files/9885559. Permission to use this protocol has
been granted by the INFORMAS’ team to Dr. Ana Paula Bortoletto Martins,
who is the Leader of the Program of Health and Sustainable Diets at IDEC
(Brazilian Institute for Consumer Defense) and focal point of the INFORMAS
in Brazil. The datasets used and analyzed in the current study are available
from the corresponding author on reasonable request.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
All authors state that they have no competing interests to declare.
Author details
1
Center for Epidemiological Research in Nutrition and Health (Nupens),
University of São Paulo, Avenida Dr. Arnaldo, 715, São Paulo, Brazil. 2Brazilian
Institute for Consumer Defense (Idec), Rua Doutor Costa Júnior, 543, Água
Branca, São Paulo, Brazil. 3Health Sciences Department, University of Ottawa,
3-71 Rue Papineau, Gatineau, Quebec, Canada. 4Nutrition Department,
Federal University of Minas Gerais, Avenida Alfredo Balena, 190, Belo
Horizonte, Minas Gerais, Brazil. 5Center for Food Studies, University of
Campinas, Avenida Albert Einstein, 291, Campinas, São Paulo, Brazil.
Received: 18 November 2019 Accepted: 16 March 2020

References
1. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al.
Global, regional, and national prevalence of overweight and obesity in
children and adults during 1980-2013;2013: a systematic analysis for the
global burden of disease study 2013. Lancet. 2014;384(9945):766–81.
2. World Health Organization. Noncommunicable diseases: WHO; 2018 [cited
2018 6 Nov]. Available from: http://www.who.int/news-room/fact-sheets/
detail/noncommunicable-diseases.

Leite et al. BMC Public Health

3.

4.

5.
6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.
23.
24.
25.

26.

(2020) 20:385

High Level Panel of Experts on Food Security and Nutrition. Nutrition and
food systems. A report by the High Level Panel of Experts on Food Security
and Nutrition of the Committee on World Food Security. Rome: FAO; 2017.
Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie ML,
et al. The global obesity pandemic: shaped by global drivers and local
environments. Lancet. 2011;378(9793):804–14.
Hawkes C, Smith TG, Jewell J, Wardle J, Hammond RA, Friel S, et al. Smart
food policies for obesity prevention. Lancet. 2015;385(9985):2410–21.
Louzada MLC, Ricardo CZ, Steele EM, Levy RB, Cannon G, Monteiro CA. The
share of ultra-processed foods determines the overall nutritional quality of
diets in Brazil. Public Health Nutr. 2017;21(1):94–102.
Louzada MLC, Baraldi LG, Steele EM, APB M, Canella DS, Moubarac J-C, et al.
Consumption of ultra-processed foods and obesity in Brazilian adolescents
and adults. Prev Med. 2015;81:9–15.
Canella DS, Levy RB, Martins AP, Claro RM, Moubarac JC, Baraldi LG, et al.
Ultra-processed food products and obesity in Brazilian households (20082009). PLoS One. 2014;9(3):e92752.
Rauber F, Campagnolo PD, Hoffman DJ, Vitolo MR. Consumption of ultraprocessed food products and its effects on children's lipid profiles: a
longitudinal study. Nutr Metab Cardiovasc Dis. 2015;25(1):116–22.
Rauber F, da Costa Louzada ML, Steele EM, Millett C, Monteiro CA, Levy RB.
Ultra-Processed Food Consumption and Chronic Non-Communicable
Diseases-Related Dietary Nutrient Profile in the UK (2008−2014). Nutrients.
2018;10(5):E587. https://doi.org/10.3390/nu10050587.
Mendonça RD, Pimenta AM, Gea A, de la Fuente-Arrillaga C, MartinezGonzalez MA, Lopes AC, et al. Ultraprocessed food consumption and risk of
overweight and obesity: the University of Navarra Follow-up (SUN) cohort
study. Am J Clin Nutr. 2016;104(5):1433–40.
Mendonça RD, Lopes AC, Pimenta AM, Gea A, Martinez-Gonzalez MA, BesRastrollo M. Ultra-processed food consumption and the incidence of
hypertension in a Mediterranean cohort: the Seguimiento Universidad de
Navarra project. Am J Hypertens. 2017;30(4):358–66.
Swinburn B, Sacks G, Vandevijvere S, Kumanyika S, Lobstein T, Neal B, et al.
INFORMAS (international network for food and obesity/non-communicable
diseases research, monitoring and action support): overview and key
principles. Obes Rev. 2013;14(Suppl 1):1–12.
Sadeghirad B, Duhaney T, Motaghipisheh S, Campbell NR, Johnston BC.
Influence of unhealthy food and beverage marketing on children's dietary
intake and preference: a systematic review and meta-analysis of randomized
trials. Obes Rev. 2016;17(10):945–59.
Cairns G, Angus K, Hastings G, Caraher M. Systematic reviews of the
evidence on the nature, extent and effects of food marketing to children. A
retrospective summary. Appetite. 2013;62:209–15.
Centers for Disease Control and Prevention (CDC). Epi InfoTM 7.2.2.6 ed:
CDC; 2018.
Bacardi-Gascon M, Jimenez-Cruz A. Tv food advertising geared to children
in Latin-American countries and Hispanics in the USA: a review. Nutricion
Hospitalaria. 2015;31(5):1928–35.
Costa SM, Horta PM, dos Santos LC. Food advertising and television
exposure: influence on eating behavior and nutritional status of children
and adolescents. Arch Latinoam Nutr. 2012;62(1):53–9.
World Health Organization (WHO). Set of recommendations on the
marketing of foods and non-alcoholic beverages to children. Geneva:
WHO; 2010.
Pan American Health Organization (PAHO), World Health Organization
(WHO). Plan of Action for the Prevention of Obesity in Children and
Adolescents 53rd Directing Council 66th Session of the Regional Committe
of WHO for the Americas. Washington, DC: PAHO, WHO; 2014.
Brazil. Consumer Defense Code. Brasilia, September 1990. 1990.
Brazil. National Council of Children and Adolescents’ Rights (CONANDA)
Resolution n° 163/2014. . 2014.
Brazilian Institute of Geography and Statistics. National Survey of school
health: 2015 /IBGE. Rio de Janeiro: IBGE; 2016.
Kelly B. INFORMAS Protocol: Food Promotion Module: Food Marketing Television Protocol; 2017.
Kelly B, King L, Baur L, Rayner M, Lobstein T, Monteiro C, et al. Monitoring
food and non-alcoholic beverage promotions to children. Obes Rev. 2013;
14(Suppl 1):59–69.
Brazilian Institute of Public Opinion and Statistics (IBOPE). High-peak
audience - 15 markets (Audiência do Horário Nobre – 15 mercados) from
26/03/2018 to 01/04/2018 2018 [cited 2018 Oct 10]. Available from: https://

Page 10 of 11

27.

28.

29.

30.
31.

32.
33.

34.

35.

36.

37.

38.

39.
40.
41.
42.

43.

44.

45.

46.

47.

48.

49.

www.kantaribopemedia.com/audiencia-do-horario-nobre-15-mercados-26
032018-a-01042018/.
O Povo Online. Check which television channels are more watched in Brazil
in 2019 2019 [cited 2020 6 Jan]. Available from: https://www.opovo.com.br/
divirtase/2019/04/23/veja-quais-os-canais-de-televisao-mais-vistos-no-brasilem-2019.html.
Monteiro CA, Cannon G, Levy RB, Moubarac JC, Louzada ML, Rauber F, et al.
Ultra-processed foods: what they are and how to identify them. Public
Health Nutr. 2019:1–6.
Monteiro CA, Levy RB, Claro RM, Castro IR, Cannon G. A new classification of
foods based on the extent and purpose of their processing. Cad Saude
Publica. 2010;26(11):2039–49.
Brazil. Ministry of Health. Dietary Guidelines for the Brazilian Population. In:
Secretariat of Health Care PHCD, editor. 2014.
Monteiro C, Cannon G, Levy RB, Moubarac JC, Jaime P, Canella DS, et al.
NOVA. The star shines bright. [food classification. Public health]. World
Nutrition. 2016;7(1–3):28–38.
Pan American Health Organization (PAHO). Pan American Health
Organization Nutrient Profile Model. Washington, DC: PAHO; 2016.
World Health Organization (WHO) Regional Office for Europe. WHO
Regional Office for Europe nutrient profile model. Copenhagen, Denmark:
WHO/Europe; 2015.
Allemandi L, Castronuovo L, Tiscornia MV, Ponce M, Schoj V. Food
advertising on Argentinean television: are ultra-processed foods in the lead?
Public Health Nutr. 2018;21(1):238–46.
Vandevijvere S, Soupen A, Swinburn B. Unhealthy food advertising directed
to children on New Zealand television: extent, nature, impact and policy
implications. Public Health Nutr. 2017;20(17):3029–40.
Ricardo CZ, Peroseni IM, Mais LA, Martins APB, Duran AC. Trans Fat Labeling
Information on Brazilian Packaged Foods. Nutrients. 2019;11(9):E2130.
https://doi.org/10.3390/nu11092130.
Euromonitor International. Grocery retailers in Brazil 2016 [cited 2018 8
Nov]. Available from: https://www.euromonitor.com/grocery-retailers-inbrazil/report.
Kanter R, Reyes M, Corvalan C. Photographic methods for measuring
packaged food and beverage products in supermarkets. Curr Dev Nutr.
2017;1(10):e001016.
Center for Food Studies (NEPA). Brazilian Food Composition Table – TACO.
2011.
StataCorp. Stata Statistical Software: Release 14. College Station, TX:
StataCorp LP; 2015.
Brazil. Brazilian Media Research 2016 Brasília, DF2016 [cited 2019 25 Feb ].
Available from: http://pesquisademidia.gov.br/files/PBM_2016_rel.pdf.
Swinburn BA, Kraak VI, Allender S, Atkins VJ, Baker PI, Bogard JR, et al. The
global Syndemic of obesity, Undernutrition, and climate change: the lancet
commission report. Lancet. 2019;393:791–846.
Giese H, Konig LM, Taut D, Ollila H, Baban A, Absetz P, et al. Exploring the
association between television advertising of healthy and unhealthy foods,
self-control, and food intake in three European countries. Appl Psychol
Health Well Being. 2015;7(1):41–62.
Boyland EJ, Nolan S, Kelly B, Tudur-Smith C, Jones A, Halford JC, et al.
Advertising as a cue to consume: a systematic review and meta-analysis of
the effects of acute exposure to unhealthy food and nonalcoholic beverage
advertising on intake in children and adults. Am J Clin Nutr. 2016;103(2):
519–33.
Maia EG, Costa BVL, Coelho FS, Guimaraes JS, Fortaleza RG, Claro RM.
Analysis of TV food advertising in the context of recommendations by the
Food Guide for the Brazilian Population. Cadernos Saude Publica. 2017;33(4):
e00209115.
Costa SM, Horta PM, Santos LC. Analysis of television food advertising on
children's programming on "free-to-air" broadcast stations in Brazil. Rev Bras
Epidemiol. 2013;16(4):976–83.
Jaichuen N, Vandevijvere S, Kelly B, Vongmongkol V, Phulkerd S,
Tangcharoensathien V. Unhealthy food and non-alcoholic beverage
advertising on children's, youth and family free-to-air and digital television
programmes in Thailand. BMC Public Health. 2018;18(1):737.
Ng SH, Kelly B, Se CH, Chinna K, Sameeha MJ, Krishnasamy S, et al.
Obesogenic television food advertising to children in Malaysia: sociocultural
variations. Glob Health Action. 2014;7:25169.
Cauchi D, Reiff S, Knai C, Gauci C, Spiteri J. Television food advertising to
children in Malta. Health Promot Int. 2017;32(3):419–29.

Leite et al. BMC Public Health

(2020) 20:385

50. Rincon-Gallardo Patino S, Tolentino-Mayo L, Flores Monterrubio EA, Harris
JL, Vandevijvere S, Rivera JA, et al. Nutritional quality of foods and nonalcoholic beverages advertised on Mexican television according to three
nutrient profile models. BMC Public Health. 2016;16:733.
51. Romero-Fernandez MM, Royo-Bordonada MA, Rodriguez-Artalejo F.
Evaluation of food and beverage television advertising during children's
viewing time in Spain using the UK nutrient profile model. Public Health
Nutr. 2013;16(7):1314–20.
52. Kelly B, Hebden L, King L, Xiao Y, Yu Y, He G, et al. Children's exposure to
food advertising on free-to-air television: an Asia-Pacific perspective. Health
Promot Int. 2016;31(1):144–52.
53. Martins AP, Levy RB, Claro RM, Moubarac JC, Monteiro CA. Increased
contribution of ultra-processed food products in the Brazilian diet (19872009). Rev Saude Publica. 2013;47(4):656–65.
54. Popkin BM. Nutrition, agriculture and the global food system in low and
middle income countries. Food Policy. 2014;47:91–6.
55. Global Panel on Agriculture and Food Systems for Nutrition. Food systems
and diets: facing the challenges of the 21st century. London, UK: Global
Panel; 2016.
56. Moubarac JC, Parra DC, Cannon G, Monteiro CA. Food classification systems
based on food processing: significance and implications for policies and
actions: a systematic literature review and assessment. Curr Obes Rep. 2014;
3(2):256–72.
57. Maia EG, Gomes FM, Alves MH, Huth YR, Claro RM. Watching TV and eating
habits: the results from 2006 to 2014 in Brazilian state capitals. Cadernos
Saude Publica. 2016;32(9):e00104515.
58. Baker P, Friel S. Processed foods and the nutrition transition: evidence from
Asia. Obes Rev. 2014;15(7):564–77.
59. Oxfam. Behind the Brand -Food justice and the "Big 10 food and
beverage companies. Oxford:UK: 2013.
60. Pan American Health Organization. Ultra-processed food and drink products
in Latin America: trends, impact on obesity, policy implications. Washington,
DC: PAHO; 2015.
61. Taylor AL, Jacobson MF. Carbonating the world: the marketing and health
impact of sugar drinks in low- and middle-income countries. DC:
Washington; 2016.
62. Kelly B, King ML, Chapman Mnd K, Boyland E, Bauman AE, Baur LA. A
hierarchy of unhealthy food promotion effects: identifying methodological
approaches and knowledge gaps. Am J Public Health. 2015;105(4):e86–95.
63. Labonte ME, Poon T, Mulligan C, Bernstein JT, Franco-Arellano B, L'Abbe MR.
Comparison of global nutrient profiling systems for restricting the
commercial marketing of foods and beverages of low nutritional quality to
children in Canada. Am J Clin Nutr. 2017;106(6):1471–81.
64. Brazil. Ministry of Health. Vigitel Brasil 2016: hábitos dos brasileiros
impactam no crescimento da obesidade e aumenta a prevalência de
diabetes e hipertensão. Brasilia: DF; 2017.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 11 of 11

