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Abstract

Background Evidence regarding the link between digital food marketing and eating habits is lacking in the majority
world, i.e, the world regions where most people live. This study sought to investigate (i) self-reported exposure to
digital food marketing, (i) associations between such exposure and socio-demographic characteristics, and (iii)
associations between exposure and food consumption frequency among adolescents in a Latin American country
(Uruguay).

Methods A sample of adolescents aged between 11 and 19 years attending 29 public and 10 private high schools
(n=1542) was obtained through a cross-sectional survey using a stratified, two-stage cluster probability-based
sampling approach. Participants filled out closed and open-ended questions about exposure to digital food
marketing, food consumption frequency, social media usage, and socio-demographic characteristics. The data were
analysed through descriptive statistics and ordinal logistic regressions.

Results Almost 90% of participants reported having seen a food or beverage advertisement on digital media in
the week prior to the survey, with more than 70% of participants recalling advertisements of fast food, soft drinks,
and savoury snacks. Age, socio-economic status, or total social media use did not predict exposure frequency of
digital food marketing but females (vs. males) reported higher exposure. Exposure to advertisements of fast food
or ultra-processed products on social media or websites and total social media use typically predicted higher
reported consumption frequency of such categories. However, exposure to digital food marketing did not predict
consumption frequency of fruits, vegetables, meats, or fish, although total social media use predicted lower
consumption frequency of fruits and vegetables.

Conclusions Mere recall of exposure to digital food marketing and total social media use were associated with
higher consumption frequency of ultra-processed products and fast food. These findings underscore the need to
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introduce comprehensive mandatory policies to reduce adolescent exposure to digital food marketing featuring

unhealthy foods.

Keywords Marketing, Digital marketing, Social media, Food environment, Adolescence

Background

Food marketing of unhealthy foods is one of the commer-
cial determinants of health [1, 2]. Through a hierarchy of
sequential effects, exposure to food marketing influences
food-related attitudes, increases purchases and con-
sumption, and, in the long term, impacts health-related
outcomes [3]. With the advent of the internet, digital
marketing has become one of the most prevalent com-
ponents of the marketing mix of food companies [4-6].
It can be defined as any “promotional activity, delivered
through a digital medium, that seeks to maximize impact
through creative and/or analytical methods” [7].

Digital marketing has a series of characteristics that
make it potentially more persuasive than other forms of
off-line marketing. Firstly, digital media are ubiquitous
and not confined to specific settings, providing oppor-
tunities to reach audiences anytime and anywhere [8].
It can be tailored to the specific characteristics of users
through audience segmentation strategies based on data
analytics [9]. Digital media also enables interactions with
users, endorsement of brand messages, as well as embed-
ding advertisements within entertainment content,
which increases persuasiveness [8, 10-12].

Exposure to digital food marketing is highly relevant
for adolescents as they are avid users of digital media [13,
14]. Susceptibility to the persuasive effects of unhealthy
food marketing is particularly high in adolescence due
to neurodevelopmental mechanisms that heighten sensi-
tivity to rewards, reduce inhibitory control, and encour-
age risky behaviours [15, 16]. In addition, adolescents
are in a key stage of their identity development and are
highly susceptible to social pressure, wanting to con-
form to social norms around food consumption [17, 18].
Increased autonomy and agency and reduced parental
control and guidance during this life period may also
increase vulnerability to the persuasive effects of market-
ing [19].

Adolescents across the globe have been reported to
be frequently exposed to digital marketing of unhealthy
foods, especially fast food and ultra-processed products
such as sweetened beverages, chocolates and confec-
tionary, savoury snacks and breakfast cereals [20-28].
However, knowledge on the effect of exposure to digi-
tal food marketing on the eating habits of adolescents is
still limited [29, 30]. A handful of observational studies
conducted in Australia, Belgium, and the UK have asso-
ciated self-reported exposure to digital marketing, both
in general and on specific platforms, with increased con-
sumption of unhealthy foods and drinks [22, 23, 25, 31,

32]. In addition, a recent experimental study conducted
in a Latin American country has shown that exposure to
digital marketing of unhealthy foods leads to increased
advertisement and brand recall [33].

Additional information on the nature, extent, and
impact of digital food marketing is needed to strengthen
public policies to protect adolescents [9]. In particular,
evidence on the associations between exposure to digi-
tal food marketing and eating habits is still lacking in the
majority world, i.e., the regions of the world where most
of the population live [34]. Therefore, this study aimed
at expanding current knowledge by examining exposure
to digital marketing of ultra-processed products and fast
food among adolescents in Uruguay, a high-income Latin
American country.

The present cross-sectional observational study was
part of a larger project on Uruguayan adolescents’ expo-
sure to digital food marketing. Uruguay has one of the
highest prevalence of overweight and obesity among
adolescents in the region: 33.6% among adolescents aged
13-17 years [35]. Unhealthy diets, and particularly con-
sumption of ultra-processed products, has been identi-
fied as a relevant behavioural risk factor contributing
to adolescent overweight and obesity [35-38]. Internet
access is widespread among Uruguayan adolescents.
According to a nationally representative survey con-
ducted in 2019, 94% of the adolescents between 14 and
19 years had daily access to the internet, and they all had
at least one social media account [39]. At the time of the
study, the country did not have any regulations or guide-
lines on food marketing on mass media, including digital
food marketing.

The objectives of the study were to: (i) estimate self-
reported exposure to digital food marketing among Uru-
guayan adolescents, (ii) analyse associations between
such exposure and socio-demographic characteristics,
and (iii) analyse associations between said exposure and
food consumption frequency.

Methods

Participants

A stratified, two-stage cluster probability-based sampling
approach was used to obtain a sample of adolescents in
grades 1-6 (typically aged 12 and 18 years) attending
public and private high schools in Montevideo, the capi-
tal city of Uruguay. The sampling frame included all the
public (n=77) and private (n=94) high schools in Mon-
tevideo, registered at the National Administration of
Public Education.
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The first stage consisted of selecting high schools as
primary sampling units using probability proportional to
size. High schools were stratified by type (public vs. pri-
vate) to ensure the sample reflected the local distribution
of students. The probability of selection of each public/
private high school was proportional to the proportion
of students in the corresponding type of high school
A sample of 39 high schools was obtained, composed
of 29 public and 10 private schools. The research team
contacted each school to obtain authorization from the
principal and to request information about the number
of classes in each grade and the corresponding number of
students. All chosen schools agreed to participate.

The second sampling stage consisted of selecting
classes within each school. One class within each grade
was randomly selected. All students attending school
the day the questionnaires were distributed were eligible
for participation. A total of 3974 students were initially
selected to participate in the survey.

Questionnaire
A questionnaire was developed by the research team
based on a previous qualitative study on adolescents’
experiences with digital food marketing [27], and ques-
tionnaires from published studies [22, 25, 31]. It included
four main sections: (i) exposure to digital food market-
ing, (ii) food consumption frequency, (iii) social media
usage, and (iv) socio-demographic characteristics.
Frequency of exposure to digital food marketing was
assessed using the question: Have you seen advertise-
ments of foods and beverages on social media or web-
sites in the last week? The following response options
were available: ‘Yes, more than once a day, ‘Yes, once a
day, ‘Yes, several times a week, ‘Yes, once in the week’
and ‘No, I haven’t seen any advertisement. Frequency of
exposure was then recoded into the following three cat-
egories: ‘No exposure, ‘Less than once a day, ‘Once a day
or more. Then, participants indicated their spontane-
ous recall of food and beverage advertisements on social
media by answering the following open-ended question:
What advertisements of food and beverages do you recall
seeing on social media? (data not analysed in the pres-
ent work). Exposure to advertisements on specific social
media was assessed through the following question: In
which of the following media do you remember seeing
any food or beverage advertisements in the last week? For
each of the following social media, participants had to
indicate Yes or No: Instagram, TikTok, Facebook, You-
Tube, Snapchat, Twitter, Twitch, Website browsing. The
final question of the section explored prompted recall of
advertisements of specific foods: Do you remember seeing
any advertisement of the following food or beverages on
social media or websites in the last week? Participants had
to answer ‘Yes’ or ‘No’ for each of the following products:

Page 3 of 11

(i) soft drinks, (ii) energy drinks, (iii) flavoured water, (iv)
bottled juices or powdered drinks, (v) cookies or crack-
ers, (vi) alfajores [traditional product composed of two
soft biscuits, joined by a sweet filling, usually covered in
chocolate], (vii) flavoured milk, yogurt or milk desserts,
(viii) chocolates or confectionary, (ix) ice-cream, (x) cold
cuts or sausages (e.g., ham, salami, sausages, hot dogs),
xi) breakfast cereals or cereal bars, xii) bakery products
(e.g., croissants, donuts, pastries), xiii) savoury snacks
(e.g., potato chips, Doritos, Cheetos), xiv) Condiments
(e.g., ketchup, mustard, or mayonnaise), xv) soups or
broths, xvi) marmalades or dulce de leche [local type of
sweetened condensed milk], xvii) food eaten in fast food
restaurants (e.g., burgers, pizza, French fries).

In the second section, participants were asked to indi-
cate how often they ate a variety of foods the week prior
to the survey (‘How many days last week did you eat
(name of the food item)?): (i) fruits, (ii) vegetables, (iii)
beef, chicken or pork, (iv) fish, (v) milk or cheese, (vi)
soft drinks, (vii) energy drinks, (viii) flavoured water, iv)
bottled juices or powdered drinks, x) cookies or crack-
ers, xi) alfajores, xii) flavoured milk, yogurt or milk des-
serts, xiii) chocolates or candies, xiv) ice-cream, xv) cold
cuts or sausages (e.g., ham, salami, sausages, hot dogs),
xvi) breakfast cereals or cereal bars, xvii) bakery products
(e.g., croissants, donuts, pastries), xviii) savoury snacks
(e.g., potato chips, Doritos, Cheetos), xix) ketchup, mus-
tard, or mayonnaise, xx) at a fast food restaurant (e.g.,
burgers, pizza, French fries). To capture take-away con-
sumption, the question on fast food consumption was
phrased as ‘How many days last week did you eat at or
order from a fast-food restaurant?. The response options
for all items were: ‘0 day; ‘1 day, ‘2-3 times, ‘4—6 times;, ‘7
days!

Self-reported daily social media time was measured
using the question: On a normal weekday, how much
time do you use (name of the social media)? Participants
were asked to answer this question for eight media: Ins-
tagram, TikTok, Facebook, Twitter, YouTube, Snapchat,
Twitch, Website browsing (e.g., Google). Participants
were also asked about their time spent watching TV:
On a normal weekday, how much time do you watch TV
(including cable TV, Netflix, Disney + or other platforms)?
For both questions the response options were: ‘I don't
use; ‘Less than 15 minutes; ‘15 to 30 minutes, ‘30 min to
1 hour; ‘1 to 2 hours; ‘2 to 3 hours; ‘3 to 4 hours, ‘More
than 4 hours’ Responses were recoded considering the
middle point of the range (e.g., 15 to 30 min was recoded
to 22.5 min). The response option ‘More than 4 hours’
was recoded as 240 min (4 h). Participants’ total exposure
to digital media combined (in hours) was calculated by
summing up the time spent on the seven digital media
(Instagram, TikTok, Facebook, Twitter, YouTube, Snap-
chat, Twitch, Website browsing).
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The last section focused on socio-demographic infor-
mation. Participants were asked to indicate their gender
(male, female, other), age, and neighbourhood of resi-
dence. Socio-economic status was estimated using the
score of the neighbourhood of residence in the national
socio-economic status index, which ranges from 0 to 14
(Centro de Investigaciones Econémicas, 2023) [40]. The
scores associated to each socio-economic status were: <4
low socio-economic status, >4 and <11 medium socio-
economic status, > 11 high socio-economic status.

The English version of the questionnaire is shown in
Supplementary Material Fig. 1. The questionnaire was
pilot tested with a convenience sample of 17 adolescents
of different socio-economic status. After they completed
the questionnaire, they were asked if they had faced any
challenge or difficulty. As they all answered negatively, no
changes were introduced before data collection.

Data collection

Paper-based questionnaires were delivered to the high
schools by members of the research team. The staff of
each high school oversaw distributing the questionnaires
to all the students in the selected classes. Participants not
attending classes the day the questionnaires were distrib-
uted did not participate in the study.

The questionnaires were self-administered and com-
pleted at participants’ homes. They included an intro-
ductory letter addressed to parents, explaining about
the purpose of the survey and providing contact infor-
mation if they had any questions. Informed written con-
sent from one of the parents (or an adult in charge of the
adolescent) and written assent from the adolescent were
required. For adolescents aged 18 years or older, paren-
tal informed consent was not required. Adolescents were
instructed to give the questionnaires to their parents
first. The introductory letter emphasized that parents
should first sign the informed consent form before pass-
ing the questionnaire to their child to provide assent and
complete it. Both parents and adolescents were informed
that the study was related to social media, but no specific
mention to digital marketing or food was included in the
information sheet to minimize potential response biases.
No compensation for participation was provided.

After the questionnaires had been collected from par-
ticipants, school staff contacted the research team to pick
them up. Data collection was performed between April
and July 2024. After data analysis was finalized, high
school principals, participants, and their parents were
sent information sheets summarizing the key results of
the study.

Data analyses
All data analyses were performed in R software [41].
Descriptive statistics were used to summarize results
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from multiple choice questions. Average, median and
standard deviation were calculated for total exposure
to digital media. Participants with missing data (n=24)
or whose self-reported gender identities (n=9) differed
from males or females were not considered in the anal-
yses given the small sample size and, hence, insufficient
statistical power to detect ‘typical’ effect sizes in the pub-
lished literature.

An ordinal logistic regression model was used to anal-
yse associations between self-reported exposure to digi-
tal food marketing and socio-demographic variables.
The model was run considering self-reported frequency
of exposure in the week prior to the survey (‘None, ‘Less
than once a week] ‘Once a week or more’) as the depen-
dent variable, whereas the following individual character-
istics were considered as independent variables: gender
(male vs. female), age (range 11-14 years old vs. 15-19
years old), socio-economic status (low vs. high and low
vs. medium), total social media use (in hours), and TV
watching time (in hours).

The association between consumption frequency of
ultra-processed products and fast food and self-reported
exposure to digital marketing was assessed using an ordi-
nal logistic regression model. For each food category
included in the questionnaire, a separate ordinal logistic
regression model was run considering consumption fre-
quency (‘0 days; ‘1 day’ and ‘2-3 days, ‘4—6 days’ and 7
days’) as the dependent variable and the following inde-
pendent variables: self-reported exposure to an adver-
tisement of the category on social media (Yes vs. No) and
total social media use (in hours). The models controlled
for gender, age range, socio-economic status, and TV
watching time (in hours). Similar models were run to
analyse the relationship between self-reported exposure
to digital food marketing (Yes vs. No) on consumption
frequency of natural foods (fruits, vegetables, meat, and
fish).

The proportional odds assumption of the ordinal logis-
tic regression models was assessed using Lipsitz good-
ness of fit test and Pulkstenis-Robinson chi-squared test
[42]. These tests were conducted using the package gen-
eralhoslem in R [43].

Results

A total of 1542 adolescents, aged between 11 and 19
years (M =14.3, SD=1.8), completed the questionnaire.
The number of completed questionnaires corresponded
to 38.8% of the total number of students in the selected
classes. However, the actual response rate was most likely
somewhat higher as high school staff did not report the
number of students who were sick or absent for other
reasons. As such, our effective response rate is likely an
underestimation of the actual response rate.
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Table 1 Characteristics of the participants (n=1542)

Characteristic Number of participants Percent-
age of
partici-
pants (%)

Gender

Female 866 56.2
Male 655 425
Other 9 06
No response 12 -

Age

11-14 909 589
15-19 619 40.1
No response 14 -

Socio-economic status

Low 214 139

Medium 938 60.8

High 364 236

No response 26 -

Digital media use (¥)

Any digital media 1535 99.5

Website browsing 1438 99.3

YouTube 1335 873

Instagram 1273 84.0

TikTok 1226 80.1

Twitter 434 283

Twitch 322 210

Facebook 148 9.7

Snapchat 113 74

Participants with missing data were not considered in the calculation of
percentages. Socio-economic status was estimated based on the score of the
neighbourhood of residence in the national socio-economic status index [40]

The sample comprised 56.2% of females, 42.5% of
males, and 0.6% WHO identified with other gender iden-
tities. Approximately 6 out of 10 participants were 11-14
years old and lived in neighbourhoods of medium socio-
economic status (Table 1). The great majority of partici-
pants (99.5%) reported using at least one digital media.
Website browsing, YouTube, Instagram, and TikTok
were the most popular media, being used by more than
80% of the participants. Although the minimum age for
signing up to Instagram and TikTok is 13 years [44, 45],
72.9% and 65.6% of the participants younger than this age
reported using these platforms, respectively. Total daily
use of digital media accounted for an average of 5.5 h and
a median of 5.0 h (SD=3.2).

Self-reported exposure to digital food marketing

The percentage of participants WHO reported seeing a
food or beverage advertisement on digital media in the
week prior to the survey corresponded to 87.6%, with
39.1% reporting daily exposure (Table 2). Instagram,
YouTube, and TikTok were the platforms where partici-
pants reported being most frequently exposed to food
and beverage advertisements. As shown in Table 2, the
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Table 2 Exposure to food and beverage advertisements
in digital media, presented as number and percentage
of participants reporting having seen food and beverage
advertisements the week prior to the survey (n=1509).

Type of exposure to food and bever- Number of Percent-

age advertisements in digital media  participants age of
partici-
pants (%)

Frequency of exposure to advertisements of food and beverages on
social media or websites in the week prior to the survey

No exposure 187 124
At least once a week 590 485
At least once per day 732 39.1

Exposure to advertisements of food and beverages in the previous
week on specific digital media in the week prior to the survey

Instagram 1095 72.6
YouTube 1011 67.0
TikTok 958 63.5
Website browsing 456 30.2
Twitter 196 13.0
Twitch 136 9.0
Facebook 74 49
Snapchat 10 0.7

Exposure to advertisements of spemcific products on social media or
websites in the week prior to the survey

Fast food 1218 80.7
Soft drinks 1087 720
Savoury snacks 1063 704
Alfajores 703 46.6
Ice-cream 636 421
Energy drinks 635 42.1
Flavoured water 565 374
Chocolates and confectionary 559 370
Bakery products 494 327
Condiments 480 318
Cold cuts or sausages 449 29.8
Cookies or crackers 408 270
Flavoured milk, yogurt or dairy desserts 364 24.1
Bottled juices or powdered drinks 324 21.5
Breakfast cereals or cereal bars 263 174
Marmalades or dulce de leche 222 14.7
Soups or broths 184 122

Participants with missing data (n = 24) or whose self-reported gender identities
(n=9) differed from males or females were not included

percentage of participants WHO reported seeing an
advertisement on these platforms ranged from 63.5 to
72.6%. Less than 10% of the participants recalled seeing
food and beverage advertisements on Twitch, Facebook,
or Snapchat.

When participants were prompted to recall advertise-
ments of specific product categories on digital media,
more than 7 of 10 participants reported seeing adver-
tisements of fast food, soft drinks, and savoury snacks
(Table 2). On the contrary, less than 2 of 10 recalled
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seeing advertisements of breakfast cereals and cereal
bars, marmalade or dulce de leche, and soups or broths.

Associations of self-reported frequency of exposure

to digital food marketing with socio-demographic
characteristics

As shown in Table 3, self-reported frequency of exposure
to digital food marketing was not significantly associated
with age, socio-economic status, total social media use
(in hours) or TV watching time (hours). The only variable
with a significant association was gender. The odds of
reporting a higher frequency of exposure to digital food
marketing was 21% higher for females than for males,
holding constant all other variables.

Associations between exposure to digital food marketing
and food consumption frequency

Table 4 shows results of the ordinal logistic regression
models analysing the associations between recall of expo-
sure to advertisements of specific product categories and
consumption frequency. Self-reported exposure to an
advertisement of ultra-processed products or fast food
on social media or websites was significantly associated
with increased likelihood of reporting higher consump-
tion frequency of the category, while controlling for all
other variables. The only exception was the category
cookies and crackers, whose consumption frequency was
not significantly associated with exposure to advertise-
ments on social media or websites in the week prior to
the survey (p=0.988). For the rest of the food categories,

Table 3 Results of the ordinal logistic regression analysing the
association between socio-demographic characteristics and
self-reported frequency of exposure to digital food marketing,
expressed as odd-ratios with 95% confidence intervals and
p-values

Characteristic Odd-ratio p-value
Gender

Female 1 -
Male 0.79 (0.64-0.95) 0.013
Age range

11-14 1 -
15-19 0.85 (0.70-1.04) 0.125
Socio-economic status

Low 0.94 (0.60-1.17) 0.297
Medium 1.00 (0.79-1.27) 0.997
High 1 -
Total social media use (hours) 0.98 (0.95-1.01) 0.146
TV watching time (hours) 0.93 (0.85-1.01) 0.079

Participants with missing data (n=24) or whose self-reported gender identities
(n=9) differed from males or females were not included in the model. The
reference in the model was ‘No exposure to digital food marketing’ compared
to ‘Less than once a week’ and ‘At least once a week’. Odd-ratios highlighted in
bold were significant at 0.05. The proportional odds assumption was accepted
according to Lipsitz goodness of fit test (0. 271) and Pulkstenis-Robinson chi-
squared test (p-value=0.537)
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the increase in the odds of reporting a higher consump-
tion frequency ranged from 31% for fast food to 114% for
energy drinks (Table 4).

For 12 of the 16 categories, total social media use was
significantly associated with an increased likelihood of
reporting higher consumption frequency. For each addi-
tional hour of social media use, the increase in the odds
of reporting a higher consumption frequency of ultra-
processed products or fast food ranged between 3% and
9%, after controlling for all other variables (Table 4). The
four categories that did not follow this trend were fla-
voured water (p=0.241), cookies or crackers (p=0.150),
breakfast cereals and cereal bars (p=0.487), and ice-
cream (p =0.098).

As shown in Table 5, self-reported exposure to digital
food marketing in the week prior to the survey was not
significantly associated with consumption frequency of
fruits, vegetables, meats, or fish. However, total social
media use was significantly associated with a reduced
likelihood of reporting higher consumption frequency
of fruits and vegetables. For every hour increase in
social media use, the odds of being more likely to report
high consumption frequency of fruits decreased by 6%,
whereas the likelihood of reporting high consumption
frequency of vegetables decreased by 4%. For meats and
fish, consumption frequency was not significantly associ-
ated with total social media use (Table 5).

Discussion
The present study explored the role of exposure to digi-
tal food marketing among adolescents in Uruguay, a
high-income Latin American country. Results showed
frequent exposure to digital food marketing: almost 9 of
10 participants reported having seen a food and bever-
age advertisement on digital media in the week prior to
the survey. This percentage is in the upper range of self-
reported exposure reported in previous studies [22, 28].
Instagram, YouTube, and TikTok emerged as the media
where participants most frequently reported seeing
food and beverage advertisements. An in-depth analy-
sis of marketing activities in these platforms can inform
the development of regulations to reduce the persua-
siveness of digital food marketing [9, 46]. In this sense,
previous studies have reported that Instagram posts
include a wide range of cues that trigger systematic and
heuristic processing in an attempt to maximize persua-
siveness, including interactions with users, videos and
music, contests and raffles, price promotions, memes or
pranks as well as references to specific characteristics of
the products [47-52]. Recent studies have also explored
how influencers promote unhealthy foods and beverages
on YouTube and TikTok [53, 54]. However, an in-depth
characterization of the prevalence and power of food and
beverage advertisements on these platforms is lacking.
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Table 4 Results of the ordinal logistic regressions analysing the
association between consumption frequency of specific ultra-
processed product categories and self-reported exposure to an
advertisement of the food category on digital media in the week
prior to the survey and total social media use (hours), expressed
as odd-ratios with 95% confidence intervals

Product category

Exposure to an adver-
tisement in the week
prior to survey

(Yes vs. No)

Total social
media use
(hours)

Soft drinks
Energy drinks
Flavoured water

Bottled juices or pow-
dered drinks

Savoury snacks
Bakery products
Cookies or crackers
Alfajores

Breakfast cereals or cereal
bars

Flavoured milk, yogurt or
dairy deserts

Ice-cream

Chocolates or

1.53 (1.24-1.88)
2.14(1.67-2.76)
1.81(1.46-2.24)
1.32(1.05-1.67)

1.82(1-48-2.26)
1.41(1.16-1.72)
1.18 (0.95-1.45)

1.64 (1.35-1.98)
1.71 (1.30-2.23)

1.90 (1.53-2.36)

1.35(1.09-1.68)
1.86 (1.53-2.27)

1.07 (1.05-1.11)
1.09 (1.05-1.13)
1.02 (0.99-1.05)

1.05(1.02-1.08)

1.07 (1.04-1.10)
1.05(1.02-1.08)

1.02 (0.99-1.05)
1.07 (1.04-1.10)
1.01 (0.98-1.05)

1.05(1.02-1.08)

1.00 (0.91-1.26)
1.05 (1.00-1.08)

confectionary

Cold cuts and sausages
Ketchup or mayonnaise 1.49 (1.22-1.81) 1.05(1.02-1.09)
Fast food 1.31 (1.00-1.73) 1.07 (1.03-1.10)

Participants with missing data (n=24) or whose self-reported gender identities
(n=9) differed from males or females were not included in the model. The
reference in the model for consumption frequency was ‘0 days’ compared to
‘1 day’, and ‘2-3 days’, ‘4-6 days’ and ‘7 days’. Odd-ratios highlighted in bold
were significant at 0.05. The models controlled for gender, age range, socio-
economic status and TV watching time. The p-values of the full models and
results of the Lipsitz goodness of fit and Pulkstenis-Robinson chi-squared tests
are shown in the Supplementary Material Table 1

1.37(1.11-1.69) 1.03 (1.00-1.06)

Table 5 Results of the ordinal logistic regressions analysing the
association between consumption frequency of specific food
groups and self-reported exposure to digital food marketing in
the week prior to the survey and total social media use (hours),
expressed as odd-ratios with 95% confidence intervals.

Product Exposure to digital food Total social
category marketing in the week prior  media use

to the survey (hours)

(Yes vs. No)
Fruits 1.27 (0.80-2.00) 0.94 (0.91-0.96)
Vegetables 1.27(0.81-2.01) 0.96 (0.93-0.99)
Meats 1.11 (0.70-1.76) 1.02 (0.99-1.05)
Fish 1.02 (0.63-1.70) 0.98 (0.95-1.01)

Participants with missing data (n=24) or whose self-reported gender identities
(n=9) differed from males or females were not included in the model. The
reference in the model for consumption frequency was ‘0 days’ compared to
‘1 day’, and ‘2-3 days’, ‘4-6 days’ and ‘7 days’. Odd-ratios highlighted in bold
were significant at 0.05. The models controlled for gender, age range, socio-
economic status and TV watching time. The p-values of the full models and
results of the Lipsitz goodness of fit and Pulkstenis-Robinson chi-squared tests
are shown in the Supplementary Material Table 2
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Advertisements of fast food, soft drinks, and savoury
snacks were the most frequently recalled by participants,
consistent with results from a previous qualitative study
with Uruguayan adolescents [27]. Several studies con-
ducted in different countries around the globe have also
identified these categories as the most frequently adver-
tised across different media, including social media plat-
forms [21, 24, 26, 28, 55-57] and TV [58]. Further, these
categories have been found to be frequently marketed to
adolescents [59], and to contribute to the largest propor-
tion of the expenditure on food marketing targeted at
children and adolescents [60].

Self-reported frequency of exposure to digital food
marketing was not significantly associated with partici-
pants’ age and socio-economic status. The lack of age
differences is particularly concerning given that several
social media platforms have an age requirement of 13
years [61]. Results from the present study indicate that
many platforms lack adequate protection for children
and adolescents, as participants below the minimum age
requirement frequently reported using social media and
seeing unhealthy food advertisements.

Total social media use was not significantly associated
with self-reported frequency of exposure to digital food
marketing. Although this result may seem counterintui-
tive, it can be explained by differences in the type and
recognizability of marketing across various social media
platforms. Some advertisements, such as those embed-
ded in influencer content or native advertising, may be
less easily identified as marketing, leading to underre-
porting. In addition, the large number of food and bever-
age advertisements typically found in digital media may
dilute the overall association between total social media
use and self-reported marketing exposure. Studies have
shown that users are exposed to several advertisements
of unhealthy foods and beverages per hour across social
media platforms and websites [20, 26, 57].

Gender was the only socio-demographic variable with
a significant association with self-reported frequency of
exposure to digital food marketing. Females had greater
odds of being frequently exposed to digital food market-
ing compared to males. This result differs from a previ-
ous study reporting similar exposure to digital food
marketing for male and female adolescents in Canada
[24]. Considering that gender has been reported to medi-
ate the effect of marketing on food preferences [62], fur-
ther research is needed to investigate gender differences
in adolescents’ experiences with digital food marketing
across countries and cultures.

Results from the present work contribute to the grow-
ing body of literature reporting associations between
exposure to digital food marketing and eating habits [22,
23, 25, 31, 32]. Self-reported exposure to advertisements
of fast food and ultra-processed products was associated
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with increased likelihood of reporting high consump-
tion frequency. As far as can be ascertained, this is the
first study to report associations between exposure to
advertisements and consumption frequency of specific
product categories. Previous studies have found general
associations between exposure to digital food marketing
and consumption of unhealthy foods and beverages [22,
23, 25, 31, 32]. In the present work, mere self-reported
exposure to digital food marketing was associated with
higher consumption frequency of ultra-processed prod-
ucts and fast food, as postulated by the Hierarchy of
Unhealthy Food Promotion Effects [3, 63]. This extends
results from the study conducted by Baldwin et al., who
reported that intake of unhealthy foods was only associ-
ated with interaction with advertisements and not with
passive exposure [32].

The present study cannot establish causality between
exposure to digital food marketing and eating habits.
Higher consumption frequency of a specific product
category can lead to attentional bias, making adoles-
cents more likely to attend to and recall advertisements
of products they like and frequently consume [64]. In
addition, targeting algorithms in social media can trig-
ger more frequent exposure to advertisements of spe-
cific products because of higher user interest [9]. Reverse
causality (i.e., higher consumption frequency trigger-
ing higher exposure to advertisements) is also worrying
from a public health perspective, as it can contribute to
reinforce unhealthy food preferences and social norms
around consumption of fast food [17].

The present work shows an association between total
social media use and consumption frequency of fast food
and several categories of ultra-processed products, while
controlling for self-reported exposure to advertisements
of the specific category. This result may be explained
by exposure to food advertisements without conscious
awareness, as suggested by the Reactivity to Embedded
Food Cues in Advertising Model [65]. Adolescents may
process advertisements implicitly, creating positive emo-
tional and symbolic associations with products [46]. In
this sense, exposure to digital food marketing and user-
generated content of ultra-processed products and fast
food may contribute to create social norms around food,
reinforcing adolescents’ unhealthy dietary habits [25].
Results from the current research also show that total
social media use is associated with reduced consump-
tion frequency of fruits and vegetables. Further research
should delve into how social norms around food are cre-
ated in adolescence and whether social media use may
make adolescents prioritize heavily advertised unhealthy
food options characterized by a high reward value (e.g.
ultra-processed products), while downplaying the impor-
tance of healthier alternatives.
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Together, the findings from this study highlight the
need to reduce adolescent exposure to digital food mar-
keting featuring unhealthy foods. Considering that
social media platforms have not adopted restrictions on
unhealthy food marketing [66], mandatory policies are
needed. This regulatory approach is recommended by the
World Health Organization [9, 67], and supported by a
systematic review suggesting that marketing regulation
has the potential to reduce purchases of foods high in
sugars, saturated fat, and sodium [68]. Given that adoles-
cents are influenced by digital food marketing [69], even
when it is not specifically targeted at them, the focus
should arguably be placed on the general population
instead of a sole focus on vulnerable consumer segments.
A total ban of digital food marketing featuring unhealthy
food seems warranted [70]. Empowering adolescents on
the topic can also contribute to improve their ability to
resist the persuasiveness of digital food marketing [71],
and may increase political will for action [72, 73]. An
interesting avenue for further research, therefore, is the
use of co-creation for developing strategies to achieve
this objective [74].

Strengths and limitations

The main strength of this study is its novelty, as it
addressed an emerging topic on an underrepresented
population in the food marketing literature [29, 30]. From
a methodological point of view, the study has several
strengths related to the large sample size, the recruitment
method, and the specificity of the questions on digital
food marketing recall. Another strength was the school
response rate, with all selected high schools agreeing to
participate in the study.

Several limitations should also be noted. First, the
study was based on self-reported data of exposure to
food and beverage advertisements. Thus, the study only
captured the advertisements adolescents attended to
and recalled. Actual exposure to advertisements may be
underreported considering that advertisements may be
embedded in entertainment or media content generated
by celebrities or influencers, which can be difficult to dis-
tinguish for adolescents [75]. Additionally, social media
use was assessed only for a normal weekday, and not for
normal weekend days, when adolescents generally have
more free time. This methodological choice may have led
to an underestimation of total media use. Adolescents
also self-reported their consumption frequency, which
could be influenced by social desirability bias. Indeed, a
relevant share of adolescents tends to underreport their
energy intake [76, 77]. The order of the survey questions
may have introduced response bias, as participants were
asked about their food consumption after responding to
questions about their marketing exposure. Finally, the



Ares et al. BMC Public Health (2025) 25:3158

study did not control for exposure to other types of mar-
keting, such as TV or out-of-home advertising.

Conclusions

The present work sheds light on the extent to which
adolescents in an emerging Latin American country
report being exposed to digital food marketing featur-
ing unhealthy foods and beverages. It makes a significant
contribution to the literature by reporting associations
between self-reported exposure to advertisements on
social media and websites, social media use, and con-
sumption frequency of fast food and ultra-processed
products. The study is the first to report associations
between exposure to advertisements and consumption
of specific product categories. Although causality cannot
be established, results are consistent with the Hierarchy
of Unhealthy Food Promotions Effects and Reactivity to
Embedded Food Cues in Advertising Models. The find-
ings stress the need to implement regulatory approaches
to reduce exposure to digital marketing of unhealthy
foods and beverages and enable adolescents to adopt and
maintain healthy eating habits.
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