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Introduction: Child-directed TV advertising is believed to influence children’s diets, yet prospec-
tive studies in naturalistic settings are absent. This study examined if child-directed TV advertise-
ment exposure for ten brands of high-sugar breakfast cereals was associated with children’s intake
of those brands prospectively.

Methods: Observational study of 624 preschool-age children and their parents conducted in New
Hampshire, 2014−2015. Over 1 year, parents completed a baseline and six online follow-up sur-
veys, one every 8 weeks. Children’s exposure to high-sugar breakfast cereal TV advertisements was
based on the network-specific TV programs children watched in the 7 days prior to each follow-up
assessment, and parents reported children’s intake of each advertised high-sugar breakfast cereal
brand during that same 7-day period. Data were analyzed in 2017−2018.

Results: In the fully adjusted Poisson regression model accounting for repeated measures and
brand-specific effects, children with high-sugar breakfast cereal advertisement exposure in the past
7 days (i.e., recent exposure; RR=1.34, 95% CI=1.04, 1.72), at any assessment in the past (RR=1.23,
95% CI=1.06, 1.42), or recent and past exposure (RR=1.37, 95% CI=1.15, 1.63) combined had an
increased risk of brand-specific high-sugar breakfast cereal intake. Absolute risk difference of child-
ren’s high-sugar breakfast cereal intake because of high-sugar breakfast cereal TV advertisement
exposure varied by brand.

Conclusions: This naturalistic study demonstrates that child-directed high-sugar breakfast cereal
TV advertising was prospectively associated with brand-specific high-sugar breakfast cereal intake
among preschoolers. Findings indicate that child-directed advertising influences begin earlier and
last longer than previously demonstrated, highlighting limitations of current industry guidelines
regarding the marketing of high-sugar foods to children under age 6 years.
Am J Prev Med 2018;000(000):1−9. © 2018 American Journal of Preventive Medicine. Published by Elsevier Inc.
All rights reserved.
8Division of Chronic Disease Research Across the Life-
nt of Population Medicine, Harvard Pilgrim Health Care
School of Medicine, Boston, Massachusetts
spondence to: Jennifer A. Emond, PhD, Department of
Science, Geisel School of Medicine at Dartmouth, Hin-
ne Medical Center Drive, Lebanon NH 03756. E-mail:
@dartmouth.edu.
6.00
/10.1016/j.amepre.2018.09.015

rights Am J Prev Med 2018;000(000):1−9 1

mailto:jennifer.a.emond@dartmouth.edu
https://doi.org/10.1016/j.amepre.2018.09.015


ARTICLE IN PRESS

v Med 2018;000(000):1−9
INTRODUCTION
R eady-to-eat, high-sugar breakfast cereals (SBCs)
are heavily advertised on children’s TV.1−3

More than $102 million is spent annually mar-
keting SBCs to children on TV.1 Despite manufacturers’
claims that the nutritional quality of foods advertised to
children on TV is high,4 the most frequently advertised
SBCs exceed recommended sugar limits and thus fail to
meet accepted nutrient standards.2,3

Child-directed TV advertisements are designed to
attract children’s attention with animation, brand mas-
cots, licensed media characters, and themes of fun.5−8

Preschoolers are especially vulnerable because they can-
not recognize the persuasive intent of advertising.9,10

Importantly, young children’s requests influence paren-
tal purchases,1,11 and manufacturers craft child-directed
TV food advertisements to promote child pestering
for the advertised products.1 Experimental studies
demonstrate that food advertising exposure affects
children’s food preferences and requests.1 TV food
advertisement exposure also cues immediate consump-
tion of food,12,13 and cross-sectional studies indicate sig-
nificant associations between children’s advertisement
exposure and intake of advertised foods.14 However,
little is known about the prospective influence of food
advertising on preschoolers’ dietary intake in natural
settings.
This study examines preschool-age children’s expo-

sure to TV advertisements for specific SBC brands and
intake of those brands prospectively over 1 year. Study
results may have implications for current policies gov-
erning the marketing of high-sugar foods to preschool-
aged children.

METHODS

Study Sample
Participants were recruited (March 2014−October 2015) from
community-based sites in two cities in New Hampshire, U.S.,
including pediatric outpatient clinics, federal assistance clinics,
child care centers, and community and recreational events. Face-
book and participant referrals were also used for recruitment.

Eligibility criteria included children aged 3−5 years, no condi-
tion significantly impacting food intake, and living with parent
≥3 days/week or every other week; parent literacy (English); and
residence ≤1 hour drive from recruitment site and no plan to relo-
cate within 12 months. If parents had multiple age-eligible chil-
dren, the child at the recruitment site was selected; if two or more
children were present, one was randomly selected.14 Parents who
completed all study components received $150 in gift cards; chil-
dren received two toys. Parents provided signed informed con-
sent. The Dartmouth College Committee for the Protection of
Human Subjects approved the study.

Among the 667 parent−child dyads screened for eligibility,
93.6% (n=624) enrolled. Enrolled parents completed a baseline
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and six follow-up surveys accessible online every 8 weeks. The
final follow-up survey was completed, on average, 46.6 (SD=2.8)
weeks after baseline. Surveys were pre-tested with a demographi-
cally comparable sample for comprehension, face validity, and
completion time.
Measures
Ten child-directed SBC brands were included: Cinnamon Toast
Crunch, Cocoa Pebbles, Cocoa Puffs, Froot Loops, Frosted Flakes,
Fruity Pebbles, Honey-Nut Cheerios, Lucky Charms, Reese’s
Puffs, and Trix. These brands were top-ranked in terms of child-
directed advertising, with a sugar content of 9−12 g of added
sugar per ffi1-ounce (28.3-g) serving.2,15 By contrast, the Inter-
agency Working Group, a group of four U.S. government agencies
charged with examining food marketed to children, recommended
<8 g of sugar per 30-g serving for child-directed cereals.16

At baseline, parents indicated cereals their children usually ate
from a list of 30 brands that included these ten SBCs. At each fol-
low-up survey, parents reported their children’s recent intake for
each of the ten SBCs (zero, one, two, three, four, five or more
times in the past 7 days). The primary outcome was any versus no
intake in the past 7 days; frequency of intake was the secondary
outcome.

At each follow-up, parents indicated first the networks that
their children watched in the past 7 days from 11 national child-
ren’s networks, six of which were advertisement-supported: Boo-
merang, Cartoon Network, Disney XD, Discovery Family
Channel (previously The Hub), Nickelodeon, and NickToons.
Parents then indicated the programs their children watched on
each selected network in the past 7 days using a network-specific
list of currently aired programs. Network-specific program lists
were updated prior to each survey using TV listings from Zap2it.17

SBC advertisements aired during those programs were identified
using a database from Kantar Media.18 SBC advertisements were
limited to those placed in children’s programming aired between
6:00AM and 10:59PM during the 7 days prior to each follow-up
assessment. Thus, recent SBC advertisement exposure and SBC
intake cover the same 7-day period.

For the baseline visit, parents indicated which TV networks
their children usually watched from the same list of 11 national
children’s networks; shows were not included. Children were con-
sidered to have had exposure to SBC advertisements at baseline if
the networks they usually watched aired SBC advertisements dur-
ing the 2 weeks prior to the baseline survey. For 17% of children,
2 weeks after the baseline survey was used because pre-baseline
advertisement data were unavailable.

Parents reported their children’s usual TV (regular, cable, satel-
lite) viewing and other screen time (DVDs/VHS, streaming, apps,
Internet use, electronic games) at baseline as the number of days/
week and hours/day spent on each activity; responses were multi-
plied to compute hours/week.14,19 Past 7-day TV viewing time
was also collected at follow-up surveys; missing data were imputed
using the method of last observation carried forward.20 Additional
covariates collected at screening or baseline included child date of
birth (to compute age), sex, race/ethnicity, and participation in
the Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC); and for parents: parent age, education level,
employment status, living with spouse/partner, and annual house-
hold income.
www.ajpmonline.org
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Statistical Analysis
Baseline characteristics were summarized overall. Mixed effects Pois-
son regression with a random intercept at the child level, to account
for the repeated measures, and robust SEs were used to compute
unadjusted RRs between baseline characteristics and SBC intake
prospectively. Chi-square tests were used to compare any SBC intake
by SBC advertisement exposure at each follow-up survey.

The primary analysis compared exposure to advertisements for
each SBC brand and intake of that brand prospectively. An econo-
metric modeling method21 was used in preliminary analyses to
examine the relationship between cumulative advertisement expo-
sure, accounting for a diminishing effect over time, and SBC intake.
Results did not support a dose−response relationship. However,
there was a consistent, elevated risk of intake for any level of adver-
tisement exposure compared with no exposure. Thus, advertise-
ment exposure for each brand was operationalized as no exposure,
recent exposure only, past exposure only, or recent and past expo-
sure combined to assess short- and long-term advertising effects
separately. Recent exposure reflected exposure in the 7 days prior to
each assessment, and past exposure reflected exposure at any other
previous assessment including baseline. Mixed effects Poisson
regression was also used to compute the RR of brand-specific SBC
intake by brand-specific advertisement exposure; crossed random
effects at the child and brand levels were included to account for
the repeated measures and effects nested within brand. The fully
adjusted model included covariates selected a priori (i.e., child’s age,
sex, race/ethnicity, WIC participation, TV and other screen time,
and usual intake of each SBC brand at baseline), and parent educa-
tion, which was associated with SBC intake in unadjusted and
adjusted models. To demonstrate that the effect of brand-specific
advertisement exposure was evident regardless of baseline SBC
intake, the model was repeated separately for children who did and
did not consume any of the advertised SBCs at baseline. Adjusted
Poisson regression was also used to compare children’s brand-spe-
cific advertisement exposure to brand-specific frequency of intake
(i.e., a count) in the past 7 days.

To visually illustrate brand-specific effects, adjusted RRs for
brand-specific intake were plotted by brand-specific advertise-
ment exposure for each of the ten brands. To enable a simple
interpretation of those effects, advertisement exposure was opera-
tionalized as one composite measure of any recent and past expo-
sure to advertisements for each SBC brand (yes/no).

As a sensitivity check of the brand-specific findings, children’s
exposure to any SBC advertisements was compared to any intake
of SBCs in a non−brand-specific, pooled analysis. SBC advertise-
ment exposure was also modeled on recent (i.e., past 7-day) intake
of Dunkin’ Donuts, a brand that does not directly advertise to
children, to assess the specificity of results. Parent report for child
intake of Dunkin’ Donuts was comparable to that for SBC intake,
responses were similarly dichotomized, and a repeated measures
Poisson regression model was used. Analyses were completed
with the R Language for Statistical Computing, version 3.4.2. Data
were analyzed in 2017−2018.
RESULTS

Mean age of children was 4.3 (SD=0.8) years, 44.7%
were male, and 85.3% were white, non-Hispanic.
Nearly all (98.4%) participants enrolled at baseline
& 2018
completed one of the six follow-up surveys; 579
(92.8%) completed the final survey. At baseline,
60.4% of children consumed at least one of the ten
advertised SBCs. In unadjusted Poisson models
(Table 1), any SBC intake over the study was more
likely among racial/ethnic minorities and children
attending child care/school, and intake was positively
associated with children’s TV and non-TV screen
time, usual viewing of an advertisement-supported
children’s TV network, and usual intake of any
advertised SBC at baseline. Any SBC intake was also
inversely associated with parent education and annual
household income.
At any follow-up, ffi20% of children were exposed to

SBC advertisements and between 43.7% and 47.3% of
children consumed at least one advertised SBC (Table 2).
Of those who consumed an SBC, half (51.2%) ate an SBC
once in the past 7 days. SBC intake was significantly
greater among children who were exposed to advertise-
ments compared with those who were not (all p≤0.01) at
each follow-up assessment (Table 2). When averaging
advertisement exposure across all ten brands, 57.8% of
children had no advertising exposure, 2.3% had recent
only, 26.9% had past only, and 13.0% had recent and
past exposure combined at the final survey.
In brand-specific regression models (Table 3), any

intake of an SBC was positively associated with adver-
tisement exposure for that brand. In the unadjusted
model (Table 3; Model 1), recent exposure to SBC adver-
tisements without past advertisement exposure was asso-
ciated with a 38% increased risk of brand-specific intake,
and past advertisement exposure without recent expo-
sure was associated with a 43% increased risk of intake;
the risk was greatest for children with both recent and
past exposure combined (RR=1.67, 95% CI=1.39, 2.01).
Effects remained statistically significant after adjustment
for child and parent characteristics (Table 3; Model 2)
and when further adjustment was made for children’s
usual intake of SBC brands at baseline (Table 3; Model
3). Brand-specific advertisement effects were significant
among children who did (n=377) or did not (n=247)
consume at least one advertised SBC at baseline; for
example, adjusted RRs for recent and past advertisement
exposure combined were 1.20 (95% CI=1.01, 1.43,
p=0.04) among consumers of any SBCs at baseline (after
adjusting for baseline brand-specific SBC intake) and
1.77 (95% CI=1.11, 2.82, p=0.02) among nonconsumers
of SBCs at baseline.
When modeling brand-specific SBC intake frequency

(i.e., count) as the outcome (Appendix Table 1), the fully
adjusted incident rate ratios were >1.0 for the advertise-
ment exposure categories of recent only, past only, and
recent and past exposure combined; however, only

https://doi.org/10.1016/j.amepre.2018.09.015


Table 1. Sample Characteristics and Associations With Children’s SBC Intake Over the Study Perioda

Characteristics n (%) SBC intake,b RR (95% CI)c

Child

Age, years, M (SD), n=624 4.3 (0.8) 1.03 (0.95, 1.13)

Age, years

3 248 (39.7) ref

4 237 (38.0) 0.95 (0.80, 1.11)

5 139 (22.3) 1.09 (0.91, 1.30)

Male 279 (44.7) 1.12 (0.97, 1.29)

Racial or ethnic minority 92 (14.7) 1.23 (1.03, 1.48)*

WIC participation 77 (12.3) 1.15 (0.96, 1.39)

In any child care or school 505 (80.9) 1.23 (1.01, 1.49)*

Screen time, hours per week, M (SD), n=624

TV (regular, cable, or satellite) 8.2 (7.7) 1.01 (1.00, 1.02)*

Other screen time 10.1 (12.2) 1.01 (1.00, 1.01)*

Usually watches an advertisement-supported children’s networkd 188 (30.1) 1.43 (1.24, 1.64)**

Usual intake of an advertised SBC brand at baseline 377 (60.4) 3.04 (2.56, 3.61)**

Parent

Relationship to child

Mother 578 (92.6) ref

Father 34 (5.4) 1.00 (0.74, 1.35)

Other 12 (1.9) 1.30 (0.90, 1.88)

Age, years

20−29 129 (20.7) ref

30−39 396 (63.5) 0.77 (0.66, 0.90)*

40−49 92 (14.7) 0.65 (0.50, 0.84)**

≥50 7 (1.1) 1.23 (0.84, 1.79)

Educational attainment

High school or less 151 (24.2) ref

Associate’s or technical degree 113 (18.1) 0.88 (0.73, 1.06)

Bachelor’s degree 199 (31.9) 0.71 (0.60, 0.84)**

Graduate degree 161 (25.8) 0.64 (0.52, 0.78)**

Employment status

Not employed 193 (30.9) ref

Employed part-time 126 (20.2) 0.97 (0.78, 1.21)

Employed full-time 305 (48.9) 1.20 (1.02, 1.41)*

Lives with spouse or partner 529 (84.8) 0.82 (0.69, 0.97)*

Annual household income

≤$25,000 80 (12.8) Ref

$25,001−$75,000 210 (33.7) 0.82 (0.68, 0.99)

$75,001−$125,000 225 (36.1) 0.67 (0.55, 0.82)**

>$125,000 109 (17.5) 0.66 (0.52, 0.85)**

Note: Boldface indicates statistical significance (*p<0.05; **p<0.01).
aAmong 624 children enrolled in a prospective study.
bSBC intake defined as any intake in the 7 days prior to each follow-up assessment.
cRelative risks (RRs) were computed with Poisson models with a random intercept for child; time was the only covariate included. Robust SEs were
computed. All SBC brands were pooled together. RRs presented reflect the average increased risk of SBC intake over the course of the study.
dAdvertisement-supported children’s networks include Boomerang, Discovery Family Channel, Disney XD, Nickelodeon, Nicktoons, and Cartoon Net-
work.
SBC, high-sugar breakfast cereal; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.
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recent and past advertisement exposure combined was
associated with a significantly greater mean intake of
SBCs (incident rate ratio=1.21, 95% CI=1.03, 1.43).
When considering any (recent and past) versus no
advertisement exposure (Figure 1), any brand-specific
SBC advertisement exposure was associated with a 39%
www.ajpmonline.org



Table 2. SBC Advertisement Exposure and SBC Intake at Each Follow-up Assessmenta

SBC intakeb (%)

Follow-up
assessment n

Exposure to
SBC ads,b % Overall

Among children with
SBC ad exposure

Among children without
SBC ad exposure p-valuec

1 588 17.2 43.7 55.5 41.3 0.01

2 572 19.2 45.3 61.8 41.3 <0.001
3 571 18.2 44.8 62.5 40.9 <0.001
4 566 18.9 47.0 69.2 41.8 <0.001
5 560 19.6 47.3 62.7 43.6 <0.001
6 579 26.1 46.8 63.6 40.9 <0.001

Note: Boldface indicates statistical significance (p<0.05).
aAmong 624 children enrolled in a prospective study.
bAdvertisement exposure and SBC intake refers to exposure or intake in the 7 days prior to each follow-up assessment.
cP-values from x2 tests.
SBC, high-sugar breakfast cereal.
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increased risk of brand-specific SBC intake (RR=1.39,
95% CI=1.13, 1.70). Increased risks were evident for
seven brands when considered separately. The excess
absolute risk of SBC intake varied by brand based on dif-
ferences in RRs and intake among unexposed children.
For example, on average, 7.2% of children who were not
exposed to Cinnamon Toast Crunch advertisements
consumed this SBC brand during the study, compared
with 11.4% of children exposed to Cinnamon Toast
Crunch advertisements (7.2% intake among unexposed *
RR of 1.59=11.4%), for an excess risk of 4.2% (11.4%
−7.2%=4.2%).
In the sensitivity analysis pooling all brands of SBC

together, there were positive associations between recent
only and past only advertisement exposure on the risk of
Table 3. Associations Between Exposure to Advertisements fo
Brandsa

Out

Independent variable
Model 1 Unadjust

RR (95% CI)

SBC advertisement exposure, brand-specific

No exposure 1.0 (ref)

Recent (i.e., past 7-day) exposure only 1.38 (1.07, 1.77)

Past exposure onlyc 1.43 (1.23, 1.67)*

Recent (i.e., past 7-day) and past exposure 1.67 (1.39, 2.01)*

Usual intake of SBC brand at baseline —
Note: Boldface indicates statistical significance (*p<0.05; **p<0.001).
aAmong 624 children enrolled in a prospective study.
bSBC intake measured over the past 7 days. Each Poisson model include
repeated measures and effects nested within brand, respectively. Each mo
included both advertising exposures listed in the table. Model 2 is further ad
education; children’s other screen time (hours per week) at baseline and T
same covariates plus usual intake of each advertised SBC brand at baseline.
cPast advertisement exposure based on any exposure at a previous follow-up
RR, relative risk; SBC, sweetened, high-sugar breakfast cereal; WIC, Special S

& 2018
any SBC intake, although only the category of recent
and past advertisement exposure combined (RR=1.28,
95% CI=1.10, 1.48) met the threshold for statistical sig-
nificance. In the specificity analyses, children’s SBC
advertisement exposure was not associated with Dunkin’
Donuts intake.
DISCUSSION

In this observational study of 624 preschool-age chil-
dren, exposure to child-directed TV advertisements
for specific SBC brands was associated with the
intake of those brands prospectively over 1 year,
independent of sociodemographic and child charac-
teristics. Children with the most sustained advertise-
r Specific SBC Brands and Children’s Intake of Those SBC

come: Any recent SBC intake (yes versus no)b

ed, Model 2 Adjusted for
covariates, RR (95% CI)

Model 3 Adjusted for
covariates and

baseline SBC intake,
RR (95% CI)

1.0 (ref) 1.0 (ref)

* 1.32 (1.03, 1.70)* 1.34 (1.04, 1.72)*

* 1.31 (1.12, 1.53)** 1.23 (1.06, 1.42)*

* 1.52 (1.26, 1.83)** 1.37 (1.15, 1.63)**

— 4.32 (3.92, 4.77)**

d crossed random effects for child and SBC brand to account for the
del was adjusted for time (i.e., follow-up assessment, continuous) and
justed for child age, sex, race/ethnicity, and WIC recipient status; paren
V time (hours per week) at each study survey. Model 3 includes those

assessment including baseline.
upplemental Nutrition Program for Women, Infants, and Children.
t
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ment exposure (i.e., recent [within the past week] and
past [prior to the past week] combined) were at the
greatest risk of any intake and also had a greater
mean frequency of intake of advertised SBCs. Find-
ings support the framework22 that child-directed
advertising, and in particular child-directed advertis-
ing for SBCs, has both a short-term and longer-term
effect on children’s dietary intake, and support that
these associations are likely brand specific. This study
further documents that the effects of advertising
Figure 1. Adjusted associations between SBC advertising exposure
aAmong 624 children enrolled in a prospective study.
bThe outcome was recent (i.e., within the past 7 days) intake of each advertis
cPercentage of children with recent (i.e., in the past 7 days) SBC intake by b
brand. Percentages are marginal probabilities from the adjusted regression m
dRR (95% CI): Risk ratios with 95% CIs. RRs estimated from a single Poisson
account for the repeated measures and effects nested within brand, respect
past exposure combined (yes versus no). The model was adjusted for time
brand, child age, sex, race/ethnicity, and WIC recipient status; parent educa
time (hours per week) at each follow-up assessment.
SBC, high-sugar breakfast cereal.
exposure on children’s intake of advertised products
starts younger than previously demonstrated.
Laboratory-based studies12,13,22,23 have demonstrated

that food advertising exposure shapes children’s imme-
diate food preferences and requests22 and cues immedi-
ate eating in children as young as age 3−5 years.12,13

The current study extends those findings and prior
cross-sectional work14 by demonstrating a prospective
advertising effect on diet in a population-based study of
preschool-age children. A previous longitudinal ecologic
and SBC intake by brand.a

ed SBC brand.
rand among children with no exposure to advertisements for that SBC
odel.
model with crossed random effects at the child and SBC brand level to
ively. SBC advertisement was exposure operationalized as any recent o
(i.e., follow-up assessment, continuous), baseline intake of each SBC
tion; children’s other screen time (hours per week) at baseline, and TV

www.ajpmonline.org
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study24 documented prospective associations between
soft drink and fast-food TV advertisement exposure and
a greater intake of those products over 3 years among
fifth-graders; however, advertisement exposure was not
measured at the individual level. Thus, the current study
provides the strongest evidence to date of an advertising
influence on intake in a naturalistic setting.
Preschool-aged children do not purchase foods on

their own, but instead influence parent purchases
with requests,11 and manufacturers are aware of such
“pester power.”1 Thus, although not examined in the
current study, it is likely that children’s requests
mediated the association between children’s SBC
advertisement exposure and SBC intake. Study find-
ings are particularly novel as they indicate that adver-
tisement exposure may have long-term effects on
children’s requests and brand preferences as mea-
sured over this 1-year follow-up. Because child-
directed advertisements are crafted to capture pre-
schoolers’ attention,5−8 perhaps only a brief exposure
is needed to raise children’s awareness of an adver-
tised SBC brand, and in turn, increase future cued-
recall and requests for that brand. It is possible that
once purchased, children may develop a preference
for the brand, leading to repeated purchases. The
observed association between past advertisement
exposure and intake might also be an artifact because
of continued access to an SBC in the home after an
initial purchase. Although the underlying mechanisms
need examination, findings clearly show that advertis-
ing exposure shapes preschoolers’ dietary intake pro-
spectively.
In this study, intake of an advertised SBC at baseline

was the strongest predictor of children’s SBC intake dur-
ing follow-up. Baseline intake may reflect past advertise-
ment exposure or another household member’s cereal
preference. However, the effects of advertisement expo-
sure on intake was independent of usual SBC intake at
baseline, further emphasizing the potential effectiveness
of advertisement exposure in shaping children’s diets
independent of household routines. For example, adver-
tisement exposure related to an increased risk of SBC
intake by study end among nonconsumers of SBCs at
baseline, as well as continued intake of advertised SBCs
among baseline consumers. When considering brand-
specific effects, significant, positive effects for seven of
the ten SBC brands were evident when analyzed sepa-
rately. There are likely several factors (e.g., advertisement
content,7 parental perception of product) that contribute
to the observed variations in brand-specific effects.
Additional studies are needed to better understand such
effect modification, as well as potential cross-branding
advertising effects.
& 2018
Child-directed food marketing in the U.S. is self-regu-
lated through the Children’s Food and Beverage Advertis-
ing Initiative (CFBAI).25,26 SBC manufacturers included
in this study participate in the CFBAI, and all ten SBC
brands met CFBAI uniform nutritional criteria27,28 as
foods appropriate for child-directed (i.e., age less than 12
years) advertising. Yet the SBCs included in this study
contained 9−12 g of sugar per serving or 31%−41% sugar
by weight15 and thus are considered nutritionally poor
according to the Nutritional Profiling Index.15 By con-
trast, WIC-eligible cereals must have 6 g or less of sugar/
ounce.29 U.S. preschoolers exceed recommended intakes
of added sugar,30 and SBC consumption is related to
greater intakes of added sugars.31,32 High added sugar
intake contributes added calories, and is associated with
dental caries33 and risk factors for poor cardiovascular
health.30,34,35 The CFBAI should adopt stricter criteria
regarding the added sugar content for cereals marketed to
children, such as the current WIC criteria, to help reduce
children’s added sugar intake.
Findings also highlight gaps in current voluntary

pledges from SBC manufacturers related to marketing
food to preschoolers in the U.S.25,36 Specifically, in spite
of company pledges to not direct any advertising to chil-
dren under the age of 6 years,37 defined as when 35% or
more of the audience is under the age of 6 years,4,28 pre-
school-aged children in this study were nevertheless
exposed to SBC advertisements from these manufacturers
on popular children’s TV networks. Current criteria are
thus insufficient to guarantee that children under the age
of 6 years are not exposed to TV advertisements for SBCs.

Limitations
Strengths of this study include the prospective design in
a natural setting, repeated measures, brand-specific
advertisement exposure defined by TV programs viewed
by children, a socioeconomically diverse sample, and a
high survey completion rate. Analyses only considered
child-directed TV advertising and did not include adver-
tisement exposure on general audience networks; on
other media (e.g., online); exposure to promotional tie-
ins; or point-of-purchase exposure.2 The combined
effects of all SBC marketing could have an even greater
impact on children’s SBC intake. Most of the TV adver-
tisements for SBCs are targeted to children.7,38 However,
parents’ exposure to SBC advertisements was not col-
lected, and it is unclear to what extent that may have
confounded study findings. Finally, the sample was pri-
marily non-Hispanic white with lower than average rates
of TV viewing.39 Black children are disproportionally
exposed to food advertising because of higher TV view-
ing40,41; thus, TV advertisement effects may be even
greater in more diverse samples.
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CONCLUSIONS

This study extends previous research by documenting
significant, prospective effects of brand-specific SBC TV
advertisement exposure on children’s SBC intake in a
natural setting. Findings provide support for the recom-
mendations of WHO42 and others to restrict child-
directed marketing of high-sugar foods, and indicate
that stronger restrictions are needed to limit exposure to
advertisements for SBCs specifically among children
under the age of 6 years.
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