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Abstract
Objective: To examine the frequency of television (TV) food and beverage adver-
tisements (F&B ads) to which children (4–11 years) are likely exposed and the
nutrient profile of products advertised.
Design: TV broadcasting between September and November 2016 was recorded
(288 h of children’s programming; 288 h of family programming) resulting in 8980
advertisements, of which 1862 were F&B ads. Of those, 1473 could be classified
into one of the seventeen food groups, and into permitted/non-permitted accord-
ing to the WHO-EU nutrient profile model. Persuasive marketing techniques used
were also identified.
Setting: TV programmingwas recorded for four weekdays and four weekend days,
between 06.00 and 00.00 hours (576 total hours), for four channels (two national
and two cable), in Costa Rica.
Results: Mean (SD) number of F&B ads/h was greater in cable than national chan-
nels (3·7 (0·4) v. 2·8 (0·4), P < 0·05) and during children’s peak viewing hours
(4·4 (0·4) v. 2·9 (0·3)). Of F&B ads classified with WHO-EU nutrient profile model
(n 1473, 71·1 %), 91·1 %were non-permitted to bemarketed to children. Categories
most frequently advertised were ready-made/convenience foods (16 %), choco-
lates/confectionery/desserts (15 %), breakfast cereals (14 %), beverages (15 %),
edible ices (9 %) and salty snacks (8 %). Non-permitted F&B ads were more likely
to use promotional characters, brand benefit claims, and nutrition and health
claims than permitted F&B ads.
Conclusions: Children watching popular TV channels in Costa Rica are exposed to
a high number of unhealthy F&B ads daily. Our findings help justify the need for
regulatory actions by national authorities.
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Childhood overweight and obesity is a global public
health concern(1) which is linked to cardiovascular risk
factors, type 2 diabetes, dental caries and other chronic dis-
eases in adulthood(2). In Latin America, 20 to 25 % of the
population under the age of 19 years is overweight or
obese(3). Specifically, 21 % of Costa Rican children aged
5–12 years were already affected in 2009(4), and this per-
centage increased to 34 % by 2016(5). Given the alarming
number of children with overweight or obesity, its detri-
mental effects on health and the high burden for health

systems, it is urgent to implement policies to prevent excess
weight gain among children(6,7).

Among themany factors that influence the development
of overweight and obesity in children are a sedentary
lifestyle, an unhealthy diet, various socio-economic factors
and the food environment in which they live(2,8). Previously
established research supports that television (TV) viewing
is associated with obesity among children because it is a
sedentary activity that also exposes them to food and
drink advertisements that have a significant effect on their
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food preferences(9–11). In Costa Rica, however, there is little
research regarding the causes of excess weight gain in
children. Studies have assessed differences in the built
environment in which children interact(12), explored bar-
riers and facilitators for healthy eating(13), and determined
geographic differences in the prevalence of obesity(14).

Marketing of unhealthy foods and beverages (i.e. those
high in energy density, saturated fat, sugar and/or sodium)
has been shown to influence children’s food preferences
and consumption, which is reflected in the increase of their
energy intake and body weight outcomes(15–18). In May
2010, 192 Member States endorsed a resolution to globally
restrict the marketing of food and non-alcoholic beverage
products high in saturated fats, trans-fatty acids, free sugars
and/or salt to children(19), which is in line with recommen-
dations from the WHO and the Pan American Health
Organization (PAHO) who have called on national govern-
ments to take leadership and implement actions to restrict
this type of marketing towards children(20,21). Furthermore,
in 2013, the ministers of health and representatives of
the WHO Member States signed the Vienna Declaration,
which included a commitment to take decisive action to
reduce the exposure of children to unhealthy food market-
ing(22). UNICEF has also called upon governments, civil
society and the private sector to improve advertisement
practices in Latin American countries(23), while more
recently in 2017 the Commission on Ending Childhood
Obesity highlighted the need to implement the set of
marketing recommendations that had been previously
developed by the WHO(24).

The International Network of Food and Obesity/
non-communicable diseases Research, Monitoring, and
Action Support (INFORMAS) is a global network that
conducts work with the objective of monitoring, bench-
marking and supporting actions to increase healthy
food environments(25). Food promotion is one of the
seven key aspects to monitor in relation to food environ-
ments. INFORMAS methodology was used for the
present study.

Food marketing to children on TV has previously been
assessed in several countries, including Argentina(26),
Brazil(27), Chile(28), Guatemala(29), Honduras(30), Mexico(31),
the USA(32), Canada(27), New Zealand(33), Australia(34),
South Africa(35), and several countries in Europe(27) and
Asia(36). To our knowledge, only one small study in 2015,
which was part of an undergraduate thesis, has explored
TV food marketing to children in Costa Rica
(C Bustamante, N Fonseca, M Guzmán et al., unpublished
results), and therefore the extent of unhealthy food and
beverage marketing to children remains unknown.
Evidence such as the frequency of food advertising, the rel-
ative healthiness of products advertised and the marketing
techniques used by the food industry could help justify the
design of a policy by health authorities (i.e. Ministry of
Health) and later serve as a baseline to measure progress
achieved.

The objective of the present study was to analyse TV
advertising of foods and beverages directed to children
aged 4–11 years who live in Costa Rica, including: (i) the
frequency of commercials; (ii) the type and nutritional qual-
ity of the foods and beverages that are promoted; and
(iii) the persuasive marketing techniques used within those
food and beverage advertisements.

Methods

Themethodology of the present study (including sampling,
recording and assessment of advertisements (ads)) was
done in adherence to a standardized protocol suggested
by the food promotion module of INFORMAS(37). This
protocol was developed by the University of Auckland
in 2014 and last updated in November 2017. Slight
changes were made, which are specified throughout this
section.

Data sampling and collection
The sampling frame was defined as the TV ads that
were aired between September and November 2016 in
San José, Costa Rica. We recorded TV programming
on four channels (INFORMAS protocol(37) suggests a
minimum of three): two national broadcast channels and
two cable channels. A USB Advanced Television Systems
Committee (ATSC) tuner was used to record and store
the live programming in a computer for later analyses;
no permissions were obtained to record and analyse
programming.

For the national broadcast channels, the two with the
highest overall ratings were selected (Teletica Channel 7
and Repretel Channel 6). The two cable channels (Cartoon
Network andDisney Channel) were selected based on their
popularity with children aged 4–11 years according to
audience measurement data from Kantar IBOPE Media, a
media research enterprise in Latin America(38). INFORMAS
protocol uses a stratified sampling design approach,
with weekdays and weekend days comprising the two
strata. Furthermore, it is advised that four weekdays and
four weekend days be selected from within a 3-month
period(37). Therefore, TV data were recorded on four
random weekdays (Monday, Tuesday, Thursday, Friday)
and four random weekend days (two Saturdays and two
Sundays), for a total of eight days of recording for each
channel, in a schedule between 06.00 and 00.00 hours,
and we aimed to record simultaneously on all four
channels. Due to technical difficulties with equipment,
recordings failed on three specific days: a Monday for
Disney Channel, a Tuesday for Repretel Channel 6 and
Disney Channel, and a Saturday for Teletica Channel 7.
For these three instances, the next available day of its
type was recorded. For example, the recording that
failed on Monday was substituted by the next available
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Monday and so on. Public holidays when ads might have
been higher or lower were excluded; this included
15 September (Independence Day) and 12 October
(Culture Day). We obtained a total sample of 576 h of TV
broadcasting (18 h over 8 d = 144 h/channel), between
the months of September and November 2016.

Nutrient profile assessment of food and beverage
advertisements
Once TV programming records were available, we identi-
fied food and beverage advertisements (F&B ads) from all
available broadcasted ads (n 8980). F&B ads (n 1862)
included those promoting: (i) a specific food or beverage
product; (ii) a supermarket or convenience store; or
(iii) a restaurant (see online supplementary material,
Supplemental Fig. S1). The product being promoted in
each ad was then uniquely coded. When a supermarket
or restaurant ad displayed a specific food or beverage prod-
uct, this product was also identified. If two or more prod-
ucts were shown in the same ad, the one with the greater
presence (according to the criteria of the coder) was
selected. If all products were equally present in the ad, then
the first product displayed was selected. We excluded ads
from the nutrient profile assessment if the main food or
beverage being promoted was not included in the nutrient
profile model used (n 240) or if the ad was for a supermar-
ket (n 130) or a restaurant (n 19) without a specific food or
beverage product being advertised, which resulted in 1473
F&B ads for analyses.

To classify ads into permitted and non-permitted to be
marketed to children, we used the WHO Regional Office
for Europe (WHO-EU) nutrient profile model(39). To apply
this model, foods are first classified into one of seventeen
food groups. Certain food groups cannot be marketed to
children under any circumstances. These include chocolate
and confectionery (group 1), cakes and sweet biscuits
(group 2), juices (group 4a), energy drinks (group 4c)
and edible ices (group 5). Conversely, fresh/frozen meat
and fish (group 13) and fresh/frozen fruit and vegetables
(group 15) can be marketed without restriction. For
the remaining ten food groups, maximum nutrient-level
cut-off points (energy, sodium, total fat, saturated fat, total
sugar, added sugar and artificial sweeteners) are applied to
determine the eligibility of foods to be marketed to chil-
dren. These nutrient-level cut-off points are established
per 100 g of product, and the cut-off points and nutrients
limited differ depending on the type of product. For exam-
ple, for breakfast cereals (group 6), a maximum of 15 g of
total sugars is permitted; whereas for bread, bread products
and crisp breads (group 11), the total sugars cut-off point is
10 g; and for cheese (group 8), there is no cut-off point for
total sugars. Supplemental Table S1 (online supplementary
material) describes the food groups established by this
model, as well as the thresholds for nutrients involved.
The INFORMAS protocol suggests the use of one of three

systems: (i) the core/non-core food-based system, which
is explained in their protocol(37); (ii) the WHO-EU nutrient
profile model(39); or (iii) the PAHO Nutrient Profiling
System(40). We considered the WHO-EU nutrient profile
model to be more appropriate for the present study, given
that it was specifically developed for marketing restriction
purposes and slightly less restrictive than the PAHOmodel,
which would make future policy recommendations more
achievable.

In brief, the assessment of each F&B ad (n 1473)
involved first uniquely coding the products that were
advertised in the ad. When all promoted products were
uniquely coded (167 products), their nutrition composition
was obtained through different means depending on
whether the product was sold in Costa Rica. For products
sold in Costa Rica (135 products), nutrition composition
was mostly assessed by taking a picture of the nutrition
facts panel label during a visit to a food outlet (ninety-
nine products). However, for foods that do not tend to
have a nutrition facts panel label (i.e. fruits, vegetables
and meats), the Food Composition Table of Central
America(41) was used to assess their composition (thirty-
six products). For products not sold in Costa Rica (thirty-
two products), the nutrition facts panel was obtained from
the company’s official website page for the product. The
following step was determining to which food group the
product being advertised belonged (out of the seventeen
groups of the model) and applying the thresholds per
100 g of product once information was retrieved from
the nutrition facts panel. Note that ads promoting products
in categories that were non-permitted under any circum-
stance (groups 1, 2, 4a, 4c and 5), or conversely marketed
without any restriction (groups 13 and 15), were also clas-
sified, but the process did not involve assessment of
nutrient thresholds.

Persuasive marketing techniques
Persuasive marketing techniques(42) that are commonly
used to promote the consumption of foods and beverages
to children on TV were assessed throughout all F&B ads.
The presence or absence of twenty-eight marketing tech-
niques in each adwas assessed, which were then collapsed
into four more general categories for analyses: (i) promo-
tional characters; (ii) premium offers; (iii) brand benefit
claims; and (iv) brand health claims. One ad could contain
more than one technique, and a general category was iden-
tified as present if one or more of the specific techniques
within it was present. Supplemental Table S2 (online sup-
plementary material) provides details of the twenty-eight
techniques classified into the four categories. Note that
these are the same categories used in the INFORMAS pro-
tocol data collection tool(37).

Two research assistants were trained by the first author
(I.Z.-C.) on ad classification and marketing technique
assessment. During training, examples of each technique
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were discussed and written materials were provided.
After training, each of the two research assistants received
an hour of TV programming (separate from study
sample) to be watched and consequently coded. Their
codes for the twenty-eight variables for marketing tech-
niques were compared against reference coding provided
by the investigator. Inter-rater reliability was tested via
Cohen’s κ statistic, with reference coding serving as a
gold standard with which each coder was compared.
This process was repeated twice; coders achieved satis-
factory inter-rater reliability across the twenty-eight tech-
niques after a second round of assessments (Cohen’s
κ = 0·8–1·0). Retraining was provided after the first
round due to minor discrepancies on the type of market-
ing technique being utilized. Once training was com-
pleted, each research assistant was assigned a channel
for which to code all ads (Repretel Channel 6 and
Disney Channel); I.Z.-C. assessed and coded ads for the
remaining two channels (Teletica Channel 7 and Cartoon
Network).

Data analysis
Data entry for all 1862 F&B ads was completed with
REDCap software(43) using the double data entry feature to
minimize manual data entry mistakes. Analyses were
completed using the statistical software package Stata
version 13.0 (2017).

We compared the mean F&B ads/h v. non-F&B ads/h
for each channel, across types of day (weekend day v.
weekday) using the Mann–Whitney two-sample statistic
(Wilcoxon rank-sum test) at a 95 % CI.Weekday andweek-
end day estimates were derived separately. We also com-
pared the frequency of F&B ads by food category and the
overall frequency of permitted v. non-permitted ads
according to the WHO-EU nutrient profile model(39). To
dichotomize ads as permitted or non-permitted, the
nutrient content of each food and/or beverage product
advertised, per 100 g, was compared against the corre-
sponding thresholds of nutrients associated with the food
group (Supplemental Table S1). For example, if the product
being advertised was a breakfast cereal, the content of total
fat, total sugars and total salt were compared with the
thresholds of the nutrient profile model; if the product
exceeded at least one of these, the ad was considered
non-permitted.

A χ2 test was used to evaluate whether the proportion of
permitted v. non-permitted ads differed according to
peak and non-peak child viewing times. Children’s peak
viewing times were defined as the top four hours where
a larger proportion of children were watching TV (all
national channels combined) according to Kantar IBOPE
Media(38) audience measurement data for a child aged
4–11 years. These times were 18.00–22.00 hours on week-
days and 19.00–23.00 hours onweekends. It is important to
note that this analysis was done only for national broadcast

channels, as data on viewing times were unavailable for
cable channels.

Finally, we determined the presence of the twenty-
eight marketing techniques in all 1862 F&B ads, stratified
by channel type (cable v. national broadcast). Then,
these twenty-eight techniques were collapsed into four
categories, and for each of the four persuasive marketing
technique categories, a χ2 test was used to determine if
the prevalence of use of the technique was different when
comparing permitted v. non-permitted ads (n 1473). For
this analysis, a marketing technique category was consid-
ered present in the ad if at least one of the techniques
comprising it was used.

Results

Food and beverage advertising
A total of 8980 ads were identified throughout 576 h of TV
programming, of which 1862 (20·7 %) were F&B ads
(Table 1). F&B adswere defined as thosewith foods or bev-
erages alone (n 1463), supermarkets or convenience stores
(n 194), and restaurants (n 205). On average, both national
broadcast channels had more F&B ads during weekdays
with 3·9 (SD 0·4) F&B ads/h, in comparison to 1·7 (SD
0·3) ads/h on weekends (P < 0·05); while both cable chan-
nels presented more ads on weekend days, averaging 3·2
(SD 0·3) F&B ads/h during the week and 4·1 (SD 0·6) ads/h
on weekends (however, this difference was not statistically
significant).

Nutrient profile of foods and beverages advertised
From the 1862 F&B ads identified, 1473 (79·1 %) were
classified according to the WHO-EU nutrient profile
model(39). The remaining ads corresponded to foods or
beverages that are not included in the WHO-EU nutrient
profile model such as alcohol, coffee or tea (n 240,
12·9 %); or supermarket or restaurant ads not depicting
any specific food or beverage product (n 149, 8·0 %).
Due to an excessive content of total fats, saturated
fats, total sugars, artificial sweeteners, salt and/or
energy, 91·1 % of F&B ads analysed were considered
non-permitted (Table 2) according to the WHO-EU
nutrient profile model.

The food categories most frequently advertised were
ready-made and convenience foods and composite dishes
(e.g. pizza, hamburgers, pasta with sauce; 16·3 %), choco-
lates, confectionery and desserts (15·0 %), breakfast cereals
(13·8 %), beverages (14·6 %), edible ices (8·6 %) and salty
snacks (8·2 %). As displayed in Fig. 1(a) and (b), 97·3 and
76·1 % of F&B ads in cable and national channels, respec-
tively, were classified as non-permitted.

As shown in Fig. 2(a) and (b) for weekdays and week-
end days, respectively, the hourly frequency of F&B ads
considered non-permitted was higher than those consid-
ered permitted at any given time in national channels.
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Similar results were observed for cable channels (data
not shown) in which, at any given time, the frequency of
non-permitted ads was higher than the frequency of
permitted ads.

Persuasive marketing techniques of food and
beverage advertisements
As displayed in Table 3, almost all (98·2 %) F&B ads ana-
lysed (n 1862) used a brand benefit claim when promoting

Table 1 Ads on Costa Rican TV to which children aged 4–11 years are likely exposed, according to type and channel (n 8980)*

TV channel

Type of ads

Mean F&B ads/h

P value†

Weekday Weekend

Total ads (n) F&B ads (n) F&B ads (%) Mean SD Mean SD

National broadcast 4090 805 19·7 3·9 0·4 1·7 0·3 <0·05
Repretel Channel 6 1637 362 22·1 4·1 0·7 0·9 0·2 <0·05
Teletica Channel 7 2453 443 18·1 3·7 0·4 2·4 0·2 <0·05

Cable 4890 1057 21·6 3·2 0·3 4·1 0·6 0·345
Cartoon Network 2956 546 18·5 3·3 0·6 4·3 0·9 0·564
Disney Channel 1934 511 26·4 3·1 0·3 4·0 1·0 0·563

General total 8980 1862 20·7 3·6 0·3 2·9 0·5 0·127

Ads, advertisements; TV, television; F&B ads, food and beverage advertisements.
*TV programming was recorded for four weekdays and four weekend days, between 06.00 and 00.00 hours (576 total hours), for four channels (two national and two cable), in
San José, Costa Rica, between September and November 2016.
†Comparing weekend day with weekday, Mann–Whitney two-sample statistic.

Table 2 Key characteristics of F&B ads on Costa Rican TV to which children aged 4–11 years are likely exposed, by type of day, channel,
viewing hour and WHO-EU marketing classification*

F&B ads/h

Key characteristic n % Mean SD

Total F&B ads 1862 100·0 3·2 1·5
Type of day
Weekday 1028 55·2 3·6 0·3
Weekend 834 44·8 2·9 0·5

Type of channel
National broadcast 805 43·2 2·8 0·4
Cable 1057 56·8 3·7 0·4

Children’s viewing hours
Peak viewing hours 557 29·9 4·4 0·4
Non-peak viewing hours 1305 70·1 2·9 0·3

WHO-EU marketing classification
Classified 1473 79·1
Excluded from classification† 389 20·9

F&B ads classified with WHO-EU 1473 100·0
By WHO-EU marketing status
Non-permitted (less healthy) 1342 91·1
Permitted (healthier) 131 8·9

By WHO-EU food category
Ready-made foods and composite dishes 240 16·3
Chocolate and sugar confectionery 221 15·0
Breakfast cereals 203 13·8
Beverages 215 14·6
Edible ices 126 8·6
Savoury snacks 121 8·2
Cakes, sweet biscuits and pastries 75 5·1
Fresh or dried pasta, rice and grains 61 4·1
Yoghurts, sour milk, cream and other similar foods 60 4·1
Processed meat, poultry, fish and similar 44 3·0
Sauces, dips and dressings 39 2·6
Bread, bread products and crisp breads 22 1·5
Fresh and frozen meat, poultry, fish and similar 20 1·4
Butter and other fats and oils 11 0·7
Fresh and frozen fruit, vegetables and legumes 7 0·5
Processed fruits, vegetables and legumes 6 0·4
Cheese 2 0·1

F&B ads, food and beverage advertisements; TV, television; WHO-EU, WHO Regional Office for Europe; ads, advertisements.
*TV programming was recorded for four weekdays and four weekend days, between 06.00 and 00.00 hours (576 total hours), for four channels (two national and two cable), in
San José, Costa Rica, between September and November 2016.
†The following ads were excluded: ads with foods and beverages not included in WHO-EU nutrient profile model (n 240), supermarket ads without a specific food/beverage
product (n 130) and restaurant ads without specific food/beverage product (n 19).
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the product. The use of promotional characters, which
included cartoons, amateur sportspersons and ‘for kids’
images (e.g. a child, a lunchbox, a toy image), was also
prevalent, particularly among cable channels (95·1 %).

Figure 3 shows that F&B ads considered non-permitted
were significantly more likely to include a brand benefit
claim, promotional characters or a brand health claim in
their marketing, whereas permitted products were more
likely to include a premium offer (P < 0·05). Specifically,
promotional characters, brand benefit claims and brand
health claims were present in 86, 99 and 45 % of non-per-
mitted ads (v. 66, 88 and 10 % of permitted ads). Premium

offers were present in 33 % of non-permitted ads and 43 %
of permitted ads.

Discussion

Two main findings resulted from the present work: (i)
advertising of unhealthy foods and beverages is high on
TV channels most viewed by children; and (ii) a high pro-
portion of F&B ads use persuasive marketing techniques
targeted to children. Hence, we can assume that children
are highly exposed unhealthy F&B ads. For example, if

Total ads (460) 76
0
0
0

2
25

67
69

94
100
100
100
100
100
100
100
100
100

Non-permitted ads (%)

Fruit, vegetables and legumes (7)
Butter and other fats and oils (11)
Meat, poultry, fish and similar (16)

Fresh or dried pasta, rice and grains (50)
Bread, bread products and crisp breads (12)

Processed fruits, vegetables and legumes (6)
Processed meat, poultry, fish and similar (26)

Ready-made foods and composite dishes (142)
Cheese (2)

Yoghurts, sour milk, cream (5)
Beverages: milk drinks (6)

Breakfast cereals (7)
Savoury snacks (7)

Cakes, sweet biscuits and pastries (14)
Chocolate and sugar confectionery (31)

Sauces, dips and dressings (39)
Beverages: other beverages (79)
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Yoghurts, sour milk, cream (55)

Cakes, sweet biscuits and pastries (61)

Savoury snacks (114)

Edible ices (126)

Chocolate and sugar confectionery (190)

Breakfast cereals (196)

84

98

100

100

100

100

100

100

100

100

100

(a)

Fig. 1 Percentage of F&B ads on Costa Rican TV to which children aged 4–11 years are likely exposed and for which marketing
is non-permitted according to WHO-EU marketing classification: (a) cable channels and (b) national broadcast channels. Values
in parentheses indicate the numbers of ads analysed; values on the right indicate the percentages of ads that were considered
non-permitted. TV programming was recorded for four weekdays and four weekend days, between 06.00 and 00.00 hours
(576 total hours), for four channels (two national and two cable), in San José, Costa Rica, between September and
November 2016 (F&B ads, food and beverage advertisements; TV, television; WHO-EU, WHO Regional Office for Europe;
ads, advertisements)
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children in Costa Rica watch TV for 2 h/d, they would be
exposed to thirty-four to ninety-two unhealthy F&B ads/
week. Over 90 % of the foods and beverages that were
advertised did not comply with the nutritional quality stan-
dards of theWHO-EU nutrient profile model, and therefore
should not be advertised. The present study is the first to
our knowledge to examine the frequency and nutritional

quality of foods and beverages advertised in Costa Rica,
as well as the persuasive marketing techniques used to
promote them.

Our results are similar to what previous research has
found in other settings, in which the nutritional content
of products advertised on TV is frequently high in total
fat, saturated fat, sugars and sodium(26,27,29–36). Contrary to
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Fig. 2 Comparison of average hourly number of F&B ads on Costa Rican TV national broadcast channels to which children
aged 4–11 years are likely exposed, according to WHO-EU marketing classification ( , permitted; , non-permitted), on:
(a) weekdays and (b) weekend days. indicates the estimated child audience (4–11 years). TV programming was recorded
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this, food categories with a healthier nutrient content, such as
fresh fruits and vegetables, meats, poultry and fish, and sim-
ilar, often represent less than 5% of all ads. A high proportion
of the F&B ads in our study had persuasive marketing tech-
niques targeted to children. It has beenwell documented that
the advertising of foods and beverages is usually accompa-
nied by powerful marketing strategies, mainly in foods of
low nutritional quality(42). Most of these techniques are mis-
leading, as they attribute properties to the advertised foods
that they likely do not have, and children, who lack the cog-
nitive development to differentiate the persuasive intention
behind the ad, are at a disadvantage when establishing their
preferences(44,45). There is evidence showing that children are
particularly vulnerable to the effects of acute exposure to food
advertising, which supports policy action to reduce children’s
exposure to unhealthy food advertising(46).

The relevance of our results goes beyond the context of
Costa Rica. By including two channels that were family ori-
ented, wewere able to assess food and beveragemarketing
not only in child-directed programmes, but also in family
programmes that might also be observed by children.
Furthermore, by recording from 06.00 to 00.00 hours, it

was possible to assess F&B ads at different moments of
the day, and not only during children’s peak viewing times.

The percentage of Costa Rican children who are over-
weight or obese nearly doubled between 2009 and 2016,
from 21 to 34 %(4,5), which should motivate towards imple-
menting public health actions accordingly. The aetiology of
obesity in children is complex andmultifactorial(2), and there-
fore initiatives should address not only the individual, but also
the community and the broader environment in which the
child develops. Restricting food advertising is a key factor
in the overweight and obesity prevention framework(47),
especially when there is evidence showing the impact of
advertisement restrictions on the nutritional status of children.
In the USA, reducing exposure to food advertising on TVwas
associated with a 12 % decrease in total unhealthy food con-
sumption, a 5·6 % reduction in weight, and a 6·8 and 6·0 %
decrease in the prevalence of obesity in boys and girls,
respectively(48). Another study estimated that restricting fast-
food restaurant TV advertising would reduce overweight
by 18 % in children aged 3–11 years in the USA(49).

In Costa Rica, ‘commercial propaganda’ promoting
the consumption of any type of food and beverage is

Table 3 Proportion of F&B ads on Costa Rican TV to which children aged 4–11 years are likely exposed, according to marketing technique
used and by type of channel*,†

All channels
(n 1862)

National
broadcast (n 805) Cable (n 1057)

Marketing technique n % n % n %

Promotional characters 1521 82 516 64 1005 95
Cartoon/company-owned character 870 47 181 22 689 65
Licensed character 211 11 6 1 205 19
Amateur sportsperson 404 22 70 9 334 32
Celebrity (non-sports) 46 2 32 4 14 1
Movie character 12 1 0 0 12 1
Famous sportsperson/team 21 1 4 0 17 2
Historical events/festivals 76 4 49 6 27 3
‘For kids’ 1200 64 338 42 862 82
Awards 22 1 6 1 16 2
Sports event 16 1 2 0 14 1

Premium offers 555 30 205 25 350 33
Game and app downloads 1 0 1 0 0 0
Contests 173 9 21 3 152 14
Pay 2 take 3 or other 43 2 43 5 0 0
20 % extra or other 555 30 205 25 350 33
Limited edition 263 14 115 14 148 14
Social charity 1 0 1 0 0 0
Gift or collectable 278 15 16 2 262 25
Price discount 99 5 99 12 0 0
Loyalty programme 10 1 10 1 0 0

Brand benefit claim 1825 98 771 96 1054 100
Sensory-based characteristics 712 38 399 50 313 30
New brand development 552 30 177 22 375 35
Suggested use 308 17 106 13 202 19
Suggested users are children or whole family 323 17 141 18 182 17
Emotive claims 758 41 262 33 496 47
Puffery 1423 76 615 76 808 76
Convenience 1080 58 594 74 486 46
Price 420 23 218 27 202 19

Brand health claim 794 43 293 36 501 47

F&B ads, food and beverage advertisements.
*TV programming was recorded for four weekdays and four weekend days, between 06.00 and 00.00 hours (576 total hours), for four channels (two national and two cable), in
San José, Costa Rica, between September and November 2016.
†Advertisements could contain one or more marketing technique.
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prohibited in public schools, via decree Nº 36910(50).
Additionally, regulation Nº 36868-S includes a chapter on
food advertising, but it is unclear in its scope and reach,
stating that food advertising should not mislead the
Ministry of Health’s dispositions in health, nutrition and
hygiene education(51). However, Costa Rica currently lacks
any type of regulation for TV advertising of foods and bev-
erages directed at children. Such regulation could focus on
the type of programmes inwhich ads are broadcast (such as
programmes dedicated to children), the type of product
(restriction of all F&B ads or only those that exceed certain
nutrients) or the content of the ads(34).

Other Latin American countries have already approved
food marketing restrictions. For example, the Chilean Food
and Marketing Law 20606 established that foods high in
total energy, saturated fats, sugars or sodium should not
be advertised to children under the age of 14 years. This
law defined advertising as any form of promotion, commu-
nication, recommendation, propaganda or information
with the intention to increase the consumption of such
products(52). For advertising on TV and movie theatres spe-
cifically, Law 20869 states that it is prohibited any time
between 06.00 and 22.00 hours(53). Mexico also imple-
mented a set of regulations in 2014 to restrict unhealthy
food and beverage marketing to children on TV and in
movie theatres(54). A set of thresholds are set for energy,
sodium, saturated fats and sugar on twelve different food

and beverage categories, which are not permitted to be
advertised. These products, however, can be promoted
during specific schedules (Monday–Friday: from 00.00 to
14.30 hours, and from 19.30 to 23.59 hours; Saturday and
Sunday: from 00.00 to 07.00 hours, and from 19.30 to
23.59 hours).

Considering our results, we propose that the most effec-
tive policy option would be restricting F&B ads on TV for
most of the day (e.g. between 06.00 and 22.00 hours) and
on all channels, but applicable only to F&B ads that surpass
established nutrient limits within a nutrient profile model.
Careful consideration should be given to which nutrient
profile model would be best to use. Different models have
been developed, including the one by PAHO(40) and the
one proposed by WHO-EU(39). The model developed by
PAHO was designed for multiple applications, including
regulation of marketing, front-of-package labelling, and fis-
cal policies related to foods and beverages(40); whereas the
model proposed by WHO-EU(39) was designed specifically
for the purpose of restricting marketing to children. In
either case, these profiles are tools that can help determine
nutrient cut-off points for which a regulatory policy would
apply. PAHO’s model is attractive due to the simplicity
of its approach. Foods are first classified into one of the
four NOVA food groups, a classification system that was
developed by the University of São Paulo, based on the
extent of processing a food has undergone(55): (i) natural
product; (ii) culinary ingredient; (iii) processed food; or
(iv) ultra-processed food. If part of the latter two groups,
then the content of sodium, free sugars, total fat, saturated
fat, trans fat and other sweeteners is compared against a
cut-off point, regardless of the type of food or beverage.
WHO-EU’s profile, on the other hand, classifies foods
and beverages into seventeen food groups, and the cut-
off points differ depending on the food group classification.
We considered the WHO-EU nutrient profile model to be
more appropriate for the present study, given that it
was specifically developed for marketing restriction pur-
poses and that it is also slightly less restrictive than the
PAHO model.

Ideally, such regulation should be mandatory at the
national level, for both national broadcast and cable chan-
nels. It is increasingly recognized that voluntary regulations
may not be sufficient, and that more transparent and appli-
cable regulation may be required to reduce the omnipres-
ence of unhealthy foods and beverages(56,57). The Ministry
of Health of Costa Rica could lead the design of this policy,
with input from key stakeholders such as academia and
civil society. The policy could be framed within the
National Strategy for Non-Communicable Diseases and
Obesity 2013–2021(58), that already includes a goal related
to the creation of such regulation.

The present study does not go without limitations. First,
we were unable to gain access to child audience data per
hour for cable channels (i.e. specific times of day when
children view more often); hence, the analysis that
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included the audience variable was limited to national
channels. However, it is worth mentioning that national
broadcast channels are viewable by the majority of the
population, while only 56 % of households have a cable
subscription(59). This suggests that the audience data on
cable TV channels might not have been representative of
all children in Costa Rica. Second, the original sample
design was a random selection of days; however, due to
technical and logistical complications, it was impossible
to complete the recordings in such way (with recordings
failing on three of the eight randomly selected days).
Due to lack of regulation in Costa Rica for any given day
of the week and the overwhelmingly large proportion of
non-permitted F&B ads, we do not anticipate that our
results would have been different if we had a true random
sample of days. Third, the assessment of the persuasive
marketing techniques was likely influenced by subjectivity
of the raters and it is hard to ensure that all raters agree on
the same type of technique used by an ad. The INFORMAS
protocol suggests the recoding of a proportion of the
recorded TV hours by a different coder, to then calculate
reliability. However, due to lack of resources, this was done
only post-training with a small selection of recordings (1 h,
approximately ten F&B ads) and this selection was not part
of our actual sample. We tried to minimize the effect
of subjectivity by training and retraining of research
assistants involved in the assessment. Additionally, the
instrument used for our study had previously been used
in Guatemala, a country in which inter-rater reliability
was also verified using the same procedure as ours(29).
Lastly, our study included only TV advertisements, leaving
out exposures such as Internet advertising through social
media or games. However, 80 % of the Costa Rican popu-
lation above 5 years of age reports watching TV daily,
indicating that this is a common activity(60).

Conclusion

Children living in Costa Rica are exposed to an overabun-
dance of TV marketing of unhealthy foods and beverages
daily and there appeared to be a tendency of over-
advertising during children’s peak viewing hours. Due to
the link between food marketing, preferences and con-
sumption, our findings help justify the need for regulatory
actions by national authorities. As a guideline to design
and implement such regulation, a nutrition profile system,
such as that of WHO-EU which has previously been
used in other contexts, could be useful for establishing
criteria. Finally, regulatory strategies must be supported
by other public health actions to promote healthy eating
environments, as TV contributes to children’s exposure
to food and beverage advertising but is just one of
many factors involved in the current childhood obesity
epidemic.
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