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Abstract
Objective: According to the Federal Trade Commission, in 2009, the top food
category with teen-directed marketing expenditures was sugar-sweetened
beverages (SSB). The present study reports on exposure to SSB advertisements
using self-report data from adolescents.
Design: Cross-sectional study design using descriptive statistics to assess self-
reported frequency of exposure to SSB advertisements and multivariable logistic
regression to examine associations between frequency of SSB advertising
exposure and sociodemographic variables.
Setting: Online survey conducted at home.
Subjects: US adolescents aged 12–17 years (n 847).
Results: Among the surveyed adolescents, 42 % to 54 % reported seeing/hearing
SSB advertisements ≥ 1 time/d. Those aged 14–15 years were more likely to report
seeing/hearing soda, sports drink and energy drink advertisements ≥ 1 time/d
than 16- to 17-year-olds. Males were more likely to report seeing/hearing sports
drink advertising ≥ 1 time/d than females. Non-Hispanic black adolescents were
more likely to report seeing/hearing fruit drink and sports drink advertisements
≥ 1 time/d than non-Hispanic white adolescents. Adolescents whose parents had
high-school education or less were more likely to report seeing/hearing soda, fruit
drink and energy drink advertisements ≥ 1 time/d than adolescents whose parents
were college graduates.
Conclusions: Almost half of the adolescents sampled reported daily SSB
advertising exposure, with higher exposure among African Americans and
adolescents with less educated parents. These data can help inform potential
actions that decision makers might take, such as education of adolescents and
their caregivers on the potential impact of beverage advertising, especially among
groups at higher risk for obesity.
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Approximately nine out of ten advertised foods viewed by
adolescents (aged 12–17 years) are high in fat, added
sugars or sodium(1). According to the Federal Trade
Commission, in 2009, $US 1·79 billion was spent on
marketing of food products to youth and the top three
food categories with teen-directed marketing exposures
were sugar-sweetened beverages (SSB; 38 %), quick-
service restaurants (18 %) and breakfast cereals (10 %)(2).
In the present paper, SSB are liquids sweetened with
various forms of added sugars that add energy and
include, but are not limited to, soda, fruit ades and fruit
drinks, and sports and energy drinks(3).

Although SSB were the top food category in terms of
teen-directed marketing expenditures in 2009, it is unclear
how often adolescents are exposed to food and beverage

marketing. Although literature on SSB advertising expo-
sure by adolescents exists, the literature predominantly
focuses on television ratings data from Nielsen Media
Research(1,4). There is still a need to characterize overall
marketing exposure to SSB in adolescents, especially
given that SSB are the largest single contributor of added
sugars to the US diet with adolescents aged 12–19 years
being the highest consumers of SSB(5). Determining
adolescents’ overall level of food/beverage marketing
exposure is challenging, because there is no simple
method to assess overall marketing exposure that occurs
outside measured media, such as in-store displays, social
media or mobile apps. The Yale Rudd Center conducted
in-depth content analyses of various modes of SSB marketing
exposure targeting children and adolescents, including social
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media marketing and banner advertising, and showed that
many SSB companies promoted their products on youth
websites and in a way to appeal to youth audiences(6).
However, assessing overall marketing exposure via all
possible types of media in a given time period can be
more challenging since adolescents may have varying
levels of exposure through these different media. One way
to possibly assess overall beverage marketing exposure
is to survey adolescents. To date, we have found no
literature on US adolescent-reported overall exposure to
advertising of SSB and which adolescent sub-populations
are more likely to be exposed to SSB advertisements using
such data. While previous research has shown that certain
adolescent sub-populations may be targeted for certain
food/beverage advertisements, such as non-Hispanic black
adolescents for fast food and SSB advertisements(1,6), it
would be valuable to understand if adolescents also perceive
these advertisements. Such research can help to identify
which sub-populations may benefit from more targeted
intervention efforts, such as education of adolescents
and their caregivers on the potential impact of beverage
advertising. In the present study, we examined: (i) the
prevalence of overall self-reported exposure to soda, fruit
drink, sports drink and energy drink advertisements; and
(ii) the sociodemographic characteristics associated with
overall self-reported exposure to soda, fruit drink, sports
drink and energy drink advertisements. These four bev-
erages were chosen for inclusion in the questionnaire
for the following two reasons: (i) they were the beverages that
had the highest advertising spending in 2010(6); and (ii) they
are the most commonly consumed SSB among youth(7).

Methods

Sample and survey administration
This descriptive study used Porter Novelli’s (a public
relations agency) 2012 Summer ConsumerStyles and
YouthStyles surveys, an online survey of US adolescents
aged 12–17 years, which was designed to assess health
beliefs and behaviours surrounding important public
health concerns. Participants include the children of adult
participants who completed the ConsumerStyles Survey
(administered in three parts: Spring ConsumerStyles Survey,
Summer ConsumerStyles Survey and Fall ConsumerStyles
Survey in 2012), which is administered by Knowledge
Networks, an online research firm that recruited an online
research panel to provide a convenience sample of
approximately 50 000 panellists.

The YouthStyles survey sample was obtained as detailed
below. First, the Spring ConsumerStyles survey was originally
sent to a sample of 11 636 adult (aged 18 years and older)
panellists from the original 50 000 panellists, of whom 6728
participants completed (response rate 58%). From these
6728 adult participants who completed the SpringStyles
survey, those adult panellists with children aged 12–17 years

(n 1648) were sent the SummerStyles survey. Children of
these 1648 adult panellists were sent the YouthStyles survey,
which a total of 847 adolescents completed (response rate
51%). Respondents were excluded if they answered ‘don’t
know’ or ‘refused’ to the questions that were analysed in this
survey (discussed further below). This led to final analytic
samples of 726 for soda advertising, 694 for fruit drinks,
715 for sports drinks and 695 for energy drinks.

Using χ2 analyses, we found no significant differences
by sociodemographic characteristics between the adoles-
cents who were included in the study and the adolescents
excluded from the study for each of the SSB advertising
categories. YouthStyles participants are assigned sample
weights to match the sample to the 2012 US Census
Bureau’s Current Population Survey(8). The weighted
YouthStyles demographic data are comparable to the 2012
US Current Population Survey estimates (data not shown).
The survey went through Porter Novelli’s Institutional
Review Board process but was exempt from the Centers
for Disease Control and Prevention’s Institutional Review
Board process because personal identifiers were not
included in the data provided to the Centers for Disease
Control and Prevention.

Advertising exposure to sugar-sweetened beverages
The outcome of interest was self-reported frequency of
advertising exposure for each of the following four SSB:
(i) ‘Soda (i.e. Coke™, Sprite™, Mountain Dew™)(1)’;
(ii) ‘Fruit drinks (i.e. Capri Sun™, Sunny Delight™, Hawaiian
Punch™)’; (iii) ‘Sports drinks (i.e. Gatorade™ or Power-
Ade™)’; and (iv) ‘Energy drinks (i.e. Red Bull™, 5-h
Energy™, NOS™)’. Advertising exposure for these drinks
was based on the following question: ‘During a typical week,
how often do you see or hear advertisements for each of
the following?’ Response options for each SSB type were
<1 time/week, 1–6 times/week, 1 time/d, multiple times
daily and don’t know. For the bivariate analysis, three
mutually exclusive outcome categories were created: <1
time/week, 1–6 times/week and ≥1 time/d.

Sociodemographic variables
Sociodemographic variables from YouthStyles included
age (12–13, 14–15 and 16–17 years), sex, race/ethnicity
(non-Hispanic white, non-Hispanic black, Hispanic and
other/multiracial), parent education level as reported in
HealthStyles (high school or less, some college and col-
lege graduate), family annual income (≤ $US 34 999, $US
35 000–74 999, $US 75 000–99 999 and ≥ $US 100 000) and
geographic region (Northeast, Midwest, South and West).

Statistical analysis
For the bivariate analysis, χ2 tests were used to examine
the relationship between frequency of each SSB advertis-
ing exposure and sociodemographic variables, where the
cut-off point for statistical significance was P<0·05. Separate
multivariate polytomous logistic regression models were fit
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to estimate adjusted odds ratios and 95% confidence inter-
vals for daily (≥1 time/d) and weekly (1–6 times/week)
advertising exposure for each SSB type with the comparison
group for the regression model being advertising exposure
<1 time/week. The reference groups for each of the socio-
demographic categories were chosen based on either the
largest sample size (i.e. age and race/ethnicity) or the pre-
valence of SSB consumption observed among demographic
subgroups (e.g. greater SSB consumption in adolescents
from households with lower incomes)(9,10).

All sociodemographic variables were included in each
model. All statistical analyses were performed with the
statistical software package SAS version 9·3 and incorpo-
rated appropriate procedures to account for the sample
design.

Results

Approximately 54 %, 42 %, 46 % and 42 % of adolescents
reported seeing/hearing advertisements for soda
(Table 1), fruit drinks (Table 1), sports drinks (Table 2) and
energy drinks (Table 2) ≥ 1 time/d, respectively, while
22 % of adolescents reported seeing advertisements for all
four SSB ≥ 1 time/d. The frequency with which different
SSB advertisements were seen/heard differed by several
sociodemographic characteristics (Tables 1 and 2, χ2 tests,
P< 0·05). Among groups where significant differences
existed, the proportion of adolescents who viewed soda
advertisements ≥ 1 time/d was highest among adolescents
whose parents had high-school education or less. The pro-
portion of adolescents who viewed fruit drink advertisements
≥1 time/d was highest among non-Hispanic blacks and
those whose parents had high-school education or less. The
proportion of adolescents who viewed sports drink adver-
tisements ≥1 time/d was highest among 14- to 15-year olds,
males and non-Hispanic blacks. The proportion of adoles-
cents who viewed energy drink advertisements ≥1 time/d
was highest among 14- to 15-year olds, adolescents whose
parents had high-school education or less, adolescents
from families with an annual family income of ≤$34 999 and
adolescents from the Midwest region of the USA.

In the logistic regression analyses, some of these dif-
ferences maintained. For soda advertising, 14- to 15-year-
olds (OR= 2·2; 95 % CI 1·1, 4·2 v. 16- to 17-year-olds) and
adolescents whose parents had high-school education or
less (OR= 2·2; 95 % CI 1·04, 4·7 v. adolescents whose
parents were college graduates) were more likely to report
seeing/hearing advertisements one or more times
daily (Table 1). For fruit drink advertising, non-Hispanic
black adolescents (OR= 3·9; 95 % CI 1·5, 10·0 v. white
adolescents) and those whose parents had high-school
education or less (OR= 3·1; 95 % CI 1·5, 6·4 v. those whose
parents were college graduates) were more likely to report
seeing/hearing advertisements one or more times daily
(Table 1). For sports drink advertising, 14- to 15-year-olds
(OR= 2·9; 95 % CI 1·5, 5·5 v. 16- to 17- year-olds), males

(OR= 1·8; 95 % CI 1·1, 3·1 v. females) and non-Hispanic
black adolescents (OR= 4·0; 95 % CI 1·5, 10·9; v. white
adolescents) were more likely to report seeing/hearing
advertisements one or more times daily (Table 2). For
energy drink advertising, 14- to 15-year-olds (OR= 2·2;
95 % CI 1·2, 3·9 v. 16- to 17- year-olds) and adolescents
whose parents had high-school education or less (OR=2·6;
95% CI 1·3, 5·4 v. adolescents whose parents were college
graduates) were more likely to report seeing/hearing
advertisements one or more times daily (Table 2). There
were no significant associations between household income
or region of the USA and SSB advertising exposure. Odds
ratios and confidence intervals are not reported for adver-
tising exposure that was 1–6 times/week given that statistical
significance in sociodemographic characteristics was not
reached for soda, sports drink and energy drink advertising.
However, for fruit drink advertising, 14- to 15-year-olds
(OR=2·0; 95% CI 1·04, 3·95 v. 16- to 17-year-olds) and
adolescents whose parents had high-school education or less
(OR=3·4; 95% CI 1·6, 7·1 v. adolescents whose parents were
college graduates) were more likely to report seeing/hearing
advertisements 1–6 times/week, while adolescents from
other/multiple races (OR=0·31; 95% CI 0·12, 0·82 v. white
adolescents) were less likely to report seeing/hearing
advertisements 1–6 times/week (data not shown).

Discussion

For each of four SSB types, more than 40 % of adolescents
reported seeing/hearing advertisements at least once
daily. We also found significant differences in reported
exposure according to age, sex, race/ethnicity and parent
education level.

A greater proportion of adolescents reported seeing/
hearing advertisements for soda ≥ 1 time/d than those
who saw/heard advertisements for fruit drinks, sports
drinks and energy drinks. In 2009, children and adoles-
cents between the ages of 8 and 18 years averaged about
10·5 h of total media exposure per day from a variety of
media types including television, computer and print,
with television continuing to remain the most commonly
used media(11). In an era where adolescents’ interaction
with multiple types of media – including television,
Internet and cell phone use – is increasing steadily(11), it is
not surprising yet concerning that the majority of adoles-
cents reported seeing or hearing SSB advertisements at
least once daily. Interestingly, according to a recent ana-
lysis by the Yale Rudd Center that used Nielsen ratings
data to report adolescent exposure to food/beverage
advertising on television commercials, adolescent expo-
sure to regular and diet sodas averaged 2·5 ads/week in
2011(4), which is less than what the majority of adolescents
report in the present analyses (54 % report viewing soda
advertisements ≥ 1 time/d). This difference could be
explained by how the present study included self-reported
exposures to all forms of marketing, not just television
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Table 1 Sociodemographic characteristics of adolescent respondents by frequency of soda and fruit drinks beverage advertising exposure: YouthStyles Survey, 2012*

Soda (n 726)† Fruit drinks (n 694)‡

Bivariate analysis
Multivariable

logistic regression§
Bivariate
analysis

Multivariable
logistic regression§

Total sample (n 847) < 1 time/week 1–6 times/week ≥1 time/d ≥ 1 time/d <1 time/week 1–6 times/week ≥1 time/d ≥1 time/d

n % SE % SE % SE % SE OR 95% CI % SE % SE % SE OR 95% CI

Total sample 17·7 1·9 28·0 2·3 54·3 2·5 29·8 2·3 28·5 2·3 41·7 2·5
Age
12–13 years 280 33·0 2·2 19·2 3·6 28·2 3·7 52·6 4·4 1·3 0·7, 2·4 27·9 3·8 27·7 3·8 44·5 4·4 1·5 0·8, 2·6
14–15 years 279 32·9 2·2 12·3 2·6 26·7 4·0 60·9 4·3 2·2 1·1, 4·2 25·2 3·8 33·6 4·3 41·2 4·4 1·5 0·8, 2·9
16–17 years 290 34·2 2·2 21·4 3·6 29·0 4·0 49·7 4·2 Reference 35·9 4·3 24·3 3·7 39·8 4·2 Reference

Sex
Male 431 50·9 2·3 17·3 2·8 27·1 3·2 55·6 3·5 1·2 0·7, 2·1 28·9 3·2 27·2 3·0 44·9 3·6 1·2 0·8, 2·0
Female 416 49·1 2·3 18·2 2·7 28·9 3·2 52·9 3·5 Reference 31·6 3·3 29·9 3·5 38·5 3·4 Reference

Race/ethnicity
White, non-Hispanic 472 55·7 2·4 15·9 2·1 31·2 2·8 52·9 2·9 Reference 32·5 2·8 31·5 2·8 40·0 2·9 Reference
Black, non-Hispanic 121 14·3 1·8 20·8 6·5 18·1 5·8 61·1 7·6 0·9 0·4, 2·0 17·5 6·1 14·5 4·9 67·9 7·3 3·9 1·5, 10·0
Hispanic 182 21·5 2·2 20·1 5·3 24·5 5·7 55·4 6·5 0·7 0·3, 1·4 24·2 5·7 34·1 6·4 41·8 6·2 1·4 0·7, 2·8
Other/multiracial 72 8·5 1·2 19·0 6·2 31·3 7·5 50·0 7·9 0·7 0·3, 1·8 45·4 8·1 14·7 4·4 39·9 8·1 0·7 0·3, 1·7

Parent education level
≤High school 203 24·0 2·1 8·3 2·1 30·7 5·2 61·0 5·3 2·2 1·0, 4·7 14·6 2·9 35·3 5·7 50·1 5·7 3·1 1·5, 6·4
Some college 302 35·7 2·3 24·3 4·0 24·8 3·6 51·0 4·3 0·6 0·4, 1·2 34·3 4·1 25·6 3·6 40·1 4·2 1·0 0·6, 1·9
≥College graduate 342 40·4 2·3 17·4 2·8 29·2 3·4 53·4 3·7 Reference 34·3 3·7 27·2 3·2 38·5 3·7 Reference

Annual family income
≤$US 34 999 224 26·4 2·2 13·2 3·7 26·2 5·1 60·5 5·5 1·5 0·7, 3·6 22·9 4·6 27·7 5·3 49·4 5·6 0·9 0·4, 2·0
$US 35 000–74 999 278 32·8 2·1 24·6 3·7 24·2 3·4 51·2 4·2 0·8 0·4, 1·5 36·0 4·0 26·2 3·5 37·8 4·2 0·5 0·3, 1·0
$US 75 000–99 999 158 18·6 1·8 11·2 3·3 31·6 5·6 57·2 5·7 2·0 0·9, 4·5 26·6 5·2 32·0 5·7 41·4 5·7 1·0 0·5, 2·2
≥$US 100 000 188 22·2 1·9 18·1 4·1 32·8 4·3 49·1 4·8 Reference 30·9 4·7 29·8 4·3 39·3 4·9 Reference

Geographic region
Northeast 145 17·1 1·8 15·6 5·1 34·2 5·9 50·2 6·2 Reference 23·3 5·1 37·8 6·2 38·9 6·1 Reference
Midwest 185 21·9 1·9 17·8 3·5 32·1 4·5 50·2 4·8 1·0 0·4, 2·6 34·5 4·8 25·8 3·9 39·8 4·9 0·8 0·4, 1·7
South 314 37·1 2·3 17·6 3·4 23·5 3·9 58·9 4·3 1·4 0·6, 2·6 30·9 4·1 25·7 3·7 43·3 4·2 0·8 0·4, 1·7
West 202 23·8 2·0 19·4 4·0 26·3 4·2 54·3 5·0 1·2 0·5, 3·3 28·5 4·3 28·0 4·9 43·5 5·3 1·1 0·5, 2·4

SSB, sugar sweetened beverages.
Bolded values denote significance between SSB advertising exposure and sociodemographic characteristic with χ2 statistical significance at P< 0·05.
Bolded italic values denote significant finding based on the 95% CI (i.e. the 95% CI does not include 1·0).
*Weighted percentage may not add up to 100% because of rounding. Data weighted to match the sample to the 2012 US Census Bureau’s Current Population Survey.
†Frequency of exposure to soda (i.e. Coke™, Sprite™, Mountain Dew™).
‡Frequency of exposure to fruit drinks (i.e. Capri Sun™, Sunny Delight™, Hawaiian Punch™).
§Included each SSB advertising exposure and all sociodemographic variables (i.e. age, sex, race/ethnicity, parent education level, annual family income and geographic region) in one model. Reference category was
advertising exposure < 1 time/week.
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Table 2 Sociodemographic characteristics of youth respondents by frequency of sports and energy drinks beverage advertising exposure: YouthStyles Survey, 2012*

Sports drinks (n 715)† Energy drinks (n 685)‡

Bivariate analysis Multivariable logistic regression§ Bivariate analysis Multivariable logistic regression§

< 1 time/week 1–6 times/week ≥1 time/d ≥ 1 time/d < 1 time/week 1–6 times/week ≥1 time/d ≥ 1 time/d

% SE % SE % SE OR 95% CI % SE % SE % SE OR 95% CI

Total sample 18·8 1·8 35·3 2·4 45·8 2·5 29·4 2·3 29·0 2·4 41·6 2·5
Age

12–13 years 18·3 2·9 33·6 4·1 48·1 4·4 1·7 0·9, 3·2 27·8 3·8 26·6 3·7 45·6 4·6 1·9 1·0, 3·3
14–15 years 14·5 2·5 31·9 4·1 53·6 4·4 2·9 1·5, 5·5 25·0 3·5 27·8 4·2 47·1 4·5 2·2 1·2, 3·9
16–17 years 23·4 3·7 40·0 4·3 36·6 3·9 Reference 34·9 4·3 32·3 4·2 32·8 3·9 Reference

Sex
Male 14·5 2·1 35·6 3·4 49·9 3·5 1·8 1·1, 3·1 27·0 3·2 28·9 3·2 44·1 3·6 1·4 0·8, 2·3
Female 23·5 3·0 35·0 3·4 41·5 3·5 Reference 31·9 3·3 29·2 3·5 38·9 3·6 Reference

Race/ethnicity
White, non-Hispanic 22·9 2·5 38·1 2·9 38·9 2·9 Reference 30·9 2·7 32·0 2·9 37·1 2·9 Reference
Black, non-Hispanic 9·4 3·9 24·7 6·8 66·0 7·2 4·0 1·5, 10·9 26·8 6·8 16·3 5·7 56·8 7·9 1·7 0·8, 2·2
Hispanic 12·6 3·7 33·4 6·5 54·0 6·6 2·0 0·9, 4·3 23·4 5·8 32·4 6·3 44·2 6·6 1·4 0·7, 2·9
Other/multiracial 22·2 6·1 39·0 8·0 38·8 7·9 0·9 0·4, 2·2 39·4 8·3 19·6 6·2 40·9 8·0 0·8 0·4, 1·8

Parent education level
≤High school 18·4 4·0 24·2 4·6 57·3 5·5 1·3 0·6, 2·7 20·0 3·5 26·9 5·4 53·1 5·7 2·6 1·3, 5·4
Some college 17·9 3·1 40·8 4·3 41·3 4·1 1·0 0·6, 1·9 29·7 3·9 28·2 4·1 42·1 4·3 1·4 0·8, 2·5
≥College graduate 19·8 2·8 37·1 3·6 43·1 3·7 Reference 34·5 3·7 31·0 3·4 34·5 3·6 Reference

Annual family income
≤$US 34 999 12·6 2·6 33·9 5·4 53·5 5·6 1·3 0·6, 3·0 23·9 4·5 22·8 4·7 53·3 5·6 1·0 0·5, 2·3
$US 35 000–74 999 24·9 3·5 30·1 3·8 45·0 4·2 0·7 0·4, 1·3 35·6 4·1 23·7 3·5 40·7 4·3 0·7 0·4, 1·3
$US 75 000–99 999 14·7 4·2 42·0 5·6 43·3 5·5 1·2 0·5, 2·8 25·3 4·7 38·6 6·0 36·1 5·3 0·9 0·5, 2·3
≥$US 100 000 20·5 4·2 38·6 4·8 40·9 4·8 Reference 30·4 4·8 35·6 4·9 34·0 4·9 Reference

Geographic region
Northeast 20·6 5·6 32·2 5·9 47·2 6·3 Reference 26·7 5·5 37·2 6·3 36·1 6·0 Reference
Midwest 24·3 3·8 37·0 4·7 38·7 4·8 0·7 0·3, 1·6 32·2 4·4 23·2 4·3 44·6 5·1 1·1 0·5, 2·4
South 17·5 2·8 34·1 5·0 48·2 4·2 1·0 0·5, 2·2 34·4 4·2 21·9 3·3 43·7 4·4 1·0 0·5, 2·0
West 14·1 3·2 38·0 5·0 47·9 5·2 1·6 0·6, 3·9 21·1 3·9 39·1 5·2 39·8 5·1 1·7 0·7, 3·9

SSB, sugar-sweetened beverages.
Bolded values denote significance between SSB advertising exposure and sociodemographic characteristic with χ2 statistical significance at P< 0·05.
Bolded italic values denote significant finding based on the 95% CI (i.e. the 95% CI does not include 1·0).
*Weighted percentage may not add up to 100% because of rounding. Data weighted to match the sample to the 2012 US Census Bureau’s Current Population Survey.
†Frequency of exposure to sports drinks (i.e. Gatorade™ or PowerAde™).
‡Frequency of exposure to energy drinks (i.e. Red Bull™, 5-h Energy™, NOS™).
§Included each SSB advertising exposure and all sociodemographic variables (i.e. age, sex, race/ethnicity, parent education level, annual family income and geographic region) in one model. Reference category was
advertising exposure <1 time/week.
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advertising. Further, according to the recent Federal Trade
Commission report on food company expenditures on
marketing from all types of media exposure (e.g. social
media, in-school marketing and in-store), carbonated
beverage companies spent more to market their products
to teens than any other food category ($US 382 million),
but just 16 % of those expenditures were for television
advertising(2). The Rudd Center reported that in 2010,
adolescents viewed television advertisements for fruit
drinks (i.e. fruit-flavoured drinks), sports drinks and
energy drinks averaging 1·9 ads/week, 0·6 ads/week and
2·4 ads/week, respectively(4,6), which is less than what
most adolescents reported for these beverages in the present
study. However, as with expenditures on carbonated bev-
erage marketing to teens, television advertising represented a
lower-than-average proportion (14%) of marketing expen-
ditures for non-carbonated beverages targeted to teens(2),
suggesting that adolescents could be including exposures
to other forms of marketing, especially given that exposure
to other media outside television is increasing(11).

Our analyses revealed several patterns in self-reported
exposure to advertising. First, 14- to 15-year-olds were
two to three more likely to report seeing/hearing soda,
sports drink and energy drink advertisements than 16- to
17-year-olds. Compared with 16- to 17-year-olds, 14- to
15-year-olds have been found to more frequently view
television for ≥4 h/d and this may contribute to their
exposure(12). Further, using self-reported data, younger
teens (11–14 years) had overall greater media exposure
compared with older teens (15–18 years) when taking into
account exposure to all forms of media, and this increases
the likelihood of the younger teens having greater overall
advertising exposure to SSB(11). Second, boys are more
likely to report seeing/hearing sports drink advertisements
than girls, which could partially be explained by greater
awareness of sports drink advertising by boys since boys
consume sports drinks more often than females(13). Non-
Hispanic black adolescents were four times more likely to
report exposure to both fruit drink and sports drink
advertisements compared with non-Hispanic white ado-
lescents. This could be partly explained by non-Hispanic
black adolescents having greater media exposure via all
types of media than non-Hispanic white adolescents(11,14)

and the greater prevalence of food/beverage advertising
on non-Hispanic black television(15). Experimental research
suggests that African-American consumers respond more
favourably to targeted advertising compared with white
consumers and have a tendency towards high brand and
product loyalty(16); hence, marketers may particularly benefit
from targeted marketing to African-American consumers.
Further, non-Hispanic black adolescents consume fruit
drinks(17,18) and sports drinks(13,18) more often than white
adolescents(19), which could suggest heightened awareness
of these drinks among non-Hispanic black adolescents.
Children of parents with high-school education or less were
more likely to report seeing/hearing soda, fruit drink and

energy drink advertisements than children of parents who
were college graduates, which could be attributed to greater
overall media exposure and screen time among children
whose parents have lower education levels(11,20).

To our knowledge, our study is the first to report
frequency of self-reported overall advertising exposures
to SSB by various sociodemographic groups among US
adolescents. However, there are a few limitations to the
study. First, findings may not be generalizable nationally
because of selection bias associated with the use of a
convenience sample from an online panel survey with a
relatively low response rate. Second, there is a risk of
recall errors for self-reported SSB advertising exposure
frequency, which, if random, could potentially reduce or
eliminate any associations. Further, previous studies have
revealed that repeated exposure to advertisements and
new youth-targeted marketing techniques (e.g. social
media marketing) could undermine the viewer’s scepti-
cism and could make adolescents less aware of the mar-
keting intent in digital marketing (e.g. company-sponsored
applications and online video games) which they subse-
quently may not count as exposure to advertising(21).
Third, using the present survey, we were unable to
determine what types of advertising media contributed to
level of self-reported exposure. Fourth, although we were
assessing for SSB marketing exposure, it is possible that
respondents included diet drinks when reporting for
frequency of advertising exposure to Coke, given that the
question did not specify limiting responses to regular
drinks only. Fifth, given that adolescents were asked to
report their exposure to SSB advertisements only, we were
unable to determine overall marketing exposure, given
that advertising encompasses a narrow definition of mar-
keting. That is, aspects of the features or packaging of an
SSB product or the placement of an SSB product in a store
was not assessed. Sixth, adolescents who consume a
product likely notice more advertisements about the pro-
duct than adolescents who do not (as has been demon-
strated with alcohol), and this could potentially influence
our estimates(22). Lastly, with our data set, we were unable to
assess influence of SSB advertising exposure on actual
behaviours, such as purchase requests or consumption SSB.

Conclusions

Nearly half of all surveyed adolescents reported seeing/
hearing SSB advertisements once or more times daily.
Further, being 14- to 15-years-old, male, non-Hispanic
black and having parents with high-school education or
less were significantly associated with greater self-reported
exposure to advertising of soda, fruit drinks, sports drinks
and energy drinks. These results add to the literature base
on exposure to SSB marketing among American youth.
These data can help inform potential actions that decision
makers might take, such as education of adolescents and
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their caregivers on the potential impact of beverage adver-
tising, especially among groups at higher risk for obesity.
However, further research may be still needed to determine
if overall SSB advertising exposure is linked to actual
behaviours, such as purchase requests or consumption of
specific beverages.
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