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Introduction: Food and beverage TV advertising contributes to childhood obesity. The current tax
treatment of advertising as an ordinary business expense in the U.S. subsidizes marketing of
nutritionally poor foods and beverages to children. This study models the effect of a national
intervention that eliminates the tax subsidy of advertising nutritionally poor foods and beverages on
TV to children aged 2–19 years.
Methods: We adapted and modiﬁed the Assessing Cost Effectiveness framework and methods to
create the Childhood Obesity Intervention Cost Effectiveness Study model to simulate the impact of
the intervention over the 2015–2025 period for the U.S. population, including short-term effects on
BMI and 10-year healthcare expenditures. We simulated uncertainty intervals (UIs) using
probabilistic sensitivity analysis and discounted outcomes at 3% annually. Data were analyzed
in 2014.
Results: We estimated the intervention would reduce an aggregate 2.13 million (95% UI¼0.83
million, 3.52 million) BMI units in the population and would cost $1.16 per BMI unit reduced (95%
UI¼$0.51, $2.63). From 2015 to 2025, the intervention would result in $352 million (95% UI¼$138
million, $581 million) in healthcare cost savings and gain 4,538 (95% UI¼1,752, 7,489) qualityadjusted life-years.

Conclusions: Eliminating the tax subsidy of TV advertising costs for nutritionally poor foods and
beverages advertised to children and adolescents would likely be a cost-saving strategy to reduce
childhood obesity and related healthcare expenditures.
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Introduction

C

hildren and adolescents view thousands of foodrelated TV ads each year.1 These ads include
extensive promotion of nutritionally poor foods
and beverages that are high in calories; contain signiﬁcant amounts of sodium, saturated fat, and added sugars;
and are low in nutrients.2–4 In 2009, food marketers
spent $633 million on youth-directed TV in the U.S.5
Despite changes in TV viewing platforms and advertising expenditures, TV remains the predominant medium
to reach youth, accounting for 35% of total youthdirected expenditures.5 Children are particularly vulnerable to persuasive messages because of their inability to
identify persuasive intent,6 and exposure to TV food
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advertising is associated with increased consumption of
nutritionally poor foods among both children and
adolescents.7–10
There are numerous long-term risks associated with
TV viewing and advertising exposure in childhood,11 and
the association between TV viewing and BMI has been
extensively studied over the past 30 years.12 Following a
systematic evidence review including 49 studies, the
Guide to Community Preventive Services13 recommended
behavioral interventions to reduce recreational sedentary
screen time among children, ﬁnding evidence for signiﬁcant reductions in BMI and obesity prevalence. Two
other recent meta-analyses14,15 reached the same conclusion, as did a systematic review16 among very young
children. Current evidence indicates that the relationship
between TV and BMI is driven by increased energy
intake,7,17–20 and speciﬁcally commercial TV viewing.21
Accordingly, the American Academy of Pediatrics22
reported that there is sufﬁcient evidence to warrant a
ban on junk food or fast food advertising in children’s TV
programming in order to reduce childhood obesity and
improve children’s nutrition.
Past attempts to regulate food advertising to children
in the U.S. have been unsuccessful.23,24 The industry
promotes its Children’s Food and Beverage Advertising
Initiative (CFBAI) as an alternative to voluntary federal
standards. Although 17 companies participate in CFBAI
pledges, the weak nutrition standards used allow companies to continue marketing foods of poor nutritional
quality.25 Further, participation in the CFBAI is voluntary and CFBAI pledges do not limit food marketing to
adolescents.26 Evaluations of CFBAI’s effectiveness have
demonstrated minimal to moderate improvement.4,25–33
As currently practiced, the CFBAI is not sufﬁcient to
address food marketing to children.25
In light of the limited effectiveness of self-regulation,
the U.S. Constitution’s protection of marketing as
commercial speech, and the reluctance of the current
U.S. government to regulate even minimal restrictions on
advertising,6,34 alternative regulatory approaches have
been considered. Tax incentives and disincentives are
known to be powerful tools for promoting the health and
well-being of the population.35 Accordingly, eliminating36 or amending37 the tax deduction available to food
companies for the costs of advertising to children has
been proposed. Currently, the Federal Income Tax Code
allows advertising costs to be deducted as an ordinary
business expense in the immediate year incurred for tax
purposes.37 Assuming an average effective federal tax rate
paid by corporations of 12.6%36,38 the U.S. Government
provides the food and beverage industry an annual tax
subsidy of nearly $80 million for the $633 million spent
on youth-directed TV advertising. By changing the tax
July 2015
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treatment of advertising nutritionally poor foods to
children and adolescents, the food industry will have
less incentive to advertise obesogenic foods and beverages to children and adolescents.37 In May 2014, Senators
Blumenthal and Harkin introduced Senate Bill 2342,
which would amend the Internal Revenue Code to
remove the deductibility of expenses related to advertising food of poor nutritional quality to children.39 Similar
proposals have been introduced in Congress, including a
bill proposed in the 113th Congress by Representative
Rosa DeLauro (H.R. 2831).40
The purpose of this study is to estimate the impact on
BMI and cost effectiveness of an intervention that
eliminates the tax deduction available for advertising
nutritionally poor foods and beverages to children and
adolescents on TV. The policy, political, and ethical
implications of the economic evaluation are systematically situated within the broader debate in the U.S. over
policy approaches to curb the obesity epidemic.

Methods
The Intervention
The intervention involves the elimination of the tax subsidy of TV
advertising costs for nutritionally poor foods and beverages
advertised to children and adolescents. The intervention would
apply to TV programming watched on traditional TV and to TV
advertising aired during children’s programming deﬁned as 435%
child-audience share.41 Ads seen on children’s programming
account for 440% of total exposure to food and beverage TV
advertising for children aged 2–11 years.4 We did not model the
effect of changes in advertising exposure to adults or the impact of
changes in non-TV forms of digital advertising and marketing.

Current Practice
The comparator for the study was current practice. Currently, food
and beverage advertising is considered an ordinary business
expense that reduces taxable corporate income. Although the
Children’s Television Act of 1990 limits advertising during children’s programs to 10.5 minutes/hour on weekends and 12 minutes/
hour on weekdays, exposure to food and beverage advertising by
children and adolescents remains high. Recent estimates indicate
that preschoolers aged 2–5 years see 11.9 food-related ads/day,
children aged 6–11 years see 13.4 food-related ads per day, and
adolescents aged 12–17 years see 16.2 food-related ads per day.1

Modeling Framework
Researchers from the Harvard School of Public Health, Columbia
Mailman School of Public Health, Deakin University, and University of Queensland in Australia adapted and modiﬁed the
Australian Assessing Cost Effectiveness (ACE)42–45 methodologies
using U.S. data, and incorporating reporting recommendations
from the U.S. Panel on Cost-Effectiveness in Health and Medicine,46 to create the Childhood Obesity Intervention Cost Effectiveness Study (CHOICES) model. We modiﬁed the ACE
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approach by focusing on short-term BMI change and 10-year
BMI-related outcomes instead of lifetime outcomes, given concerns about assuming lifetime maintenance of childhood intervention effects.43,47,48 Health gains expected from the intervention,
including changes in BMI, reductions in disease burden and
healthcare expenditures, and quality-adjusted life-years (QALYs)
gained over 10 years, were estimated using a Markov cohort model.
The model also estimated differences in healthcare expenditures
with and without the intervention based on differences in healthcare costs for children and adults with and without obesity. These
healthcare costs were based on analyses of the Medical Expenditure Panel Survey and are reported as net present value discounted
at 3% per year.49 We calculated the impact of the intervention on
QALYs among adults aged Z18 years based on analysis of Medical
Expenditure Panel Survey data.50 Additional details on the
modeling framework are described in an accompanying paper in
this theme issue.51 Data were analyzed in 2014.

Implementation and Equity Considerations
In addition to estimating quantitative effects of the proposed
intervention, key implementation and equity considerations relevant to policymakers and consumers were qualitatively evaluated.45 A working group of stakeholders (which included
attorneys, public health practitioners, epidemiologists, child health
policy specialists, business experts, and economists) evaluated the
intervention against a series of implementation considerations,
including strength of evidence, equity, acceptability to stakeholders, sustainability, feasibility, potential for side effects, and
social and policy norms.

Assessment of Beneﬁt
Ideal evidence would consist of RCTs of a change in the tax policy
that reduced children’s exposure to TV advertising and documented the impact on change in measured BMI. We have not
identiﬁed any such RCTs. However, the Guide to Community
Preventive Services13 conducted a systematic review of 49 studies
and found signiﬁcant evidence for effects of interventions that
limit screen time on reductions in children’s BMI and prevalence
of obesity. Because daily TV viewing is directly related to
advertising exposure (the number of ads seen per day),36 we used
daily hours of TV viewed as our measure of food advertising
exposure in the analyses. We developed a logic model (Figure 1)
showing how the policy change reduced advertising time (measured by TV time) and this change in turn reduced BMI (via
changes in energy balance).

In calculating the impact of the intervention, we assumed an
effective corporate income tax rate of 12.6%.38 A national analysis of
TV advertising and childhood obesity estimated the price elasticity
of demand for TV advertising of 0.74 for ages 2–9 years and 0.61 for
ages 10–19 years.36 We used these estimates to calculate a reduction
in advertising expected from our intervention. We estimated that
the intervention would apply to 89%–96% of all food ads that are
nutritionally poor.3,4 We did not account for any product reformulation that may occur as a result of the intervention.
Despite substantial shifts in the distribution of time spent
watching TV across screens and devices, traditional TV still
accounts for the vast majority of time children (24:23 hours/week)
and adolescents (22:14 hours/week) spend watching.52 Because the
amount of adult TV programming increases with age, we assumed
that the intervention applied to 46% of ads seen by children aged
2–4 years, 44% of ads seen by youth aged 5–14 years, and 25% of
ads seen by adolescents aged 15–19 years, and we reduced daily TV
time accordingly in the model.4,5,53
Although the Guide to Community Preventive Services estimates
the overall effects of interventions on reductions in BMI and
prevalence of obesity, we needed to estimate the relationship of
change in daily TV hours to change in BMI in order to estimate the
impact of change in advertising on change in BMI. We accordingly
reviewed studies included in recently completed systematic reviews
and meta-analyses13–16,54 to identify those meeting the following
criteria: RCTs of screen time interventions (screen time includes
TV, videotapes, videogames, and computer time) that manipulated
screen time but not other aspects of children’s diet or physical
activity; included youth aged 2–18 years; measured change in weight
or BMI z-score, or BMI was a reported outcome; signiﬁcant change
in screen time was measured in hours/day; and minimum duration
of the study was 6 months. We identiﬁed two RCTs that met these
criteria, including one study55 that found signiﬁcant changes in BMI
associated with changes in TV time. This 7-month cluster randomized trial with 192 children led to relative reductions of 1.37 hours of
screen time per day and –0.45 BMI units (p¼0.002), or a reduction
of –0.33 kg/m2 per hour/day of screen time. Although not statistically signiﬁcant owing to the small sample size (n¼70), the only
other identiﬁed study found comparable results in a younger
sample: –0.33 kg/m2 per hour/day of screen time.17
There is abundant evidence that the direct relationship between
TV time and BMI in children is mainly driven by increased energy
intake,7,17–20,56 most of which is thought to be driven by food and
beverage advertising.21,57 Two potential limitations to using daily
TV time as an indicator of TV food advertising exposure concern
potential other effects of reduced TV viewing independent of TV
advertising exposure. First, reduced TV time could lead to
increased physical activity and, via this pathway, reduced BMI.

Figure 1. Logic model linking TV advertising policy change to reduction in BMI and healthcare costs.
Note: We assume a logic model where intervention/policy change reduces advertising time (measured by TV time) and this change in turn reduces
energy intake, BMI, and over the longer term reduces obesity-related healthcare costs. Almost all the change in BMI occurs via changes in dietary
intake.
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However, evidence reviews of this relationship
and two
RCTs17,55 have indicated no signiﬁcant effect of reduced TV
viewing on physical activity levels, although one carefully controlled RCT56 of change in energy intake and physical activity
under conditions of decreased TV viewing did indicate that about
20% of the overall change in energy balance of kilocalories per day
could be due to increased physical activity. We thus conservatively
reduced estimates of reductions in BMI due to reductions in TV
time by 25% to account for any potential effects of increased
physical activity. Another alternative argument is that reduced TV
time could affect dietary intake because of increased snacking or
intake while watching TV, independent of advertising. In experimental studies that manipulated TV time, no signiﬁcant such
effects were observed.21,54,56 Although we have not identiﬁed a
plausible alternative to the role of advertising as a driver of the
causal relationship between the impact of TV viewing on BMI as
measured in RCTs reducing TV exposure, the current approach
relies on assumptions linking multiple sources of evidence and can
be viewed as the best-possible estimate in the absence of moredirect measures of the effect of the proposed policy.

Costs of Intervention
The analysis of intervention costs was undertaken from a modiﬁed
societal perspective. The implementation of the intervention
entailed minimal costs and included those related to processing
and auditing, but not enacting, the new tax. Overhead costs of the
tax system included administrative costs and expenses related to
tax audits and litigation and were estimated at the cost of ﬁve fulltime federal employees. These estimates were based on the
assumption that 20%–25% of the 44 food companies responsible
for the majority of expenditures for food and beverage marketing
to children would be audited for compliance.53 No data were
available to inform our estimate of resources required to conduct
such audits; thus, we assumed that each audit would demand a
0.25–0.75 full-time equivalent (FTE). The costs and labor associated with tax compliance by the food and beverage industry were
assumed to be equal to the cost of administration reported by the
government.
A loss in revenue by companies that sell predominantly nutritionally poor foods would be expected, although purchasing of
other healthier foods that are not covered by the proposed
intervention would likely increase. We assumed that, industry
wide, the reduction in sales of nutritionally poor foods would be
offset by the increase in sales of other foods and that a loss in
revenue by commercial broadcasters would likely be offset by new
advertising contracts for other products.58 Tax payment and
revenue represent a transfer payment from taxpayers to the state
and therefore cancel out from the societal perspective. As such, tax
payments do not offset intervention costs. We assumed the
intervention persists for 10 years, and 10-year costs are included
in the cost-effectiveness calculations. We also calculated ﬁrst-year
expected additional tax revenues under the policy.

Cost-Effectiveness Analysis
Short-term cost effectiveness was estimated in terms of cost per
BMI unit reduced over 2 years.59 We used 2 years because research
has indicated a substantial time course for weight change following
interventions in both adults and children, with near-full effects for
July 2015
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children seen after 2 years. BMI-related health beneﬁts and
healthcare cost reductions were also estimated over 10 years, with
no beneﬁts estimated during the ﬁrst year of implementation. The
incremental cost-effectiveness ratios were calculated by dividing
the difference in net costs by the difference in net effectiveness,
comparing the intervention with the control scenarios using cost
per BMI unit reduced. We also evaluated the cost savings per each
intervention dollar spent. Additional details on the modeling
framework are described in an accompanying paper of this theme
issue.51

Sensitivity Analyses
We conducted probabilistic sensitivity analyses by simultaneously
sampling all parameter values from predetermined distributions
(Table 1) using Monte Carlo simulations (@RISK software, version
6, and compiled code in Java). Means and 95% uncertainty
intervals (UIs) were reported for BMI effects and costs based on
10,000 iterations. Impact on healthcare cost savings, net costs, and
QALYs were estimated based on 1 million iterations.
Model uncertainty was assessed by comparing the primary
scenario to the secondary scenario. In a secondary scenario, we
used results from a study of naturally occurring variations in fast
food advertising in different metropolitan areas in the U.S. to levels
of BMI and obesity among children and youth.36 This analysis
estimated differences in BMI associated with the number of fast
food advertising messages seen, controlling for a wide variety of
confounding variables in ﬁxed effects regressions, and thus
provided a conservative estimate of the association between all
food advertising to children and BMI. Inputs for each step in the
logic pathways linking intervention to BMI in the primary and
secondary scenarios are listed in Table 1.

Results
The intervention would reach approximately 74 million
youth aged 2–19 years. At full effect, we estimated that
eliminating the tax subsidy of TV advertising of nutritionally
poor foods and beverages to children and adolescents would
reduce mean BMI by 0.028 (95% UI¼0.011, 0.046) units
among children aged 2–19 years (Table 2). This is a small
percentage change in mean BMI, about 0.14%, and we
estimate that this would result in a reduction in obesity
prevalence in this cohort of about 0.30%. Over the ﬁrst
2 years, the intervention would reduce an aggregate 2.13
million (95% UI¼0.83 million, 3.52 million) BMI units in
the population and would cost $1.16 per BMI unit reduced
(95% UI¼$0.51, $2.63). Over the 2015–2025 period, these
BMI reductions would result in $352 million (95% UI¼$138
million, $581 million) in healthcare cost savings and a $343
million (95% UI¼$129 million, $572 million) reduction in
net societal costs. The policy change would lead to increases
in QALYs: 4,540 (95% UI¼1,750, 7,490). The intervention
was “cost saving,” as it would result in an increase in QALYs
and reduction in total costs compared with current practice.
The intervention would save an estimated $38.0 (95% UI¼
$14.3, $74.3) for every dollar spent on the intervention.
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Table 1. Key Model Variables

Parameters

M (95% uncertainty
interval)

Sources and modeling parameters

Change in BMI and energy intake modeling component
Number of hours of TV watched per
day (Primary Scenario)

Age
Age
Age
Age

2–4: 3.483
5–9: 3.483
10–14: 3.176
15–19: 3.176

Reduction in advertising targeted at
children and adolescents expected
from intervention (Primary and
Secondary Scenario)

Children: 10.7%
(9.9%, 11.4%)
Adolescents: 8.8%
(8.2%, 9.4%)

Estimated by Chou et al.36 based on the effect of the
price of an advertisement on messages seen; price
elasticity of demand for advertising is –0.74 for
children and –0.61 for adolescents
From a 12.6% effective tax rate, prices would
increase by 14.4%
Children: reduction is 14.4% – 0.74¼ –10.7%; beta
distribution using ⫾10% (minimum: –11.7%, most
likely: –10.7%, maximum: –9.6%)
Adolescents: reduction is 14.4% – 0.61¼ –8.8%;
beta distribution using ⫾10% (minimum: –9.7%,
most likely: –8.8%, maximum: –7.9%)

Share of ads targeted at children and
adolescents which are for
nutritionally poor foods (Primary and
Secondary Scenario)

Age
Age
Age
Age

Samples from two Powell et al. studies3,4

2–4: 95.8%
5–9: 97.3%
10–14: 97.3%
15–19: 89.4%

N/A

The Nielsen Company. State of the media: The crossplatform report. Quarter 1, 201251

Change in BMI per hour of TV (Primary
Scenario)

0.33 (0.13, 0.54)

Sample from a normal distribution with M and SD
from Robinson et al., rescaled per hour/day of screen
time54

% of BMI effect due to energy intake

72% (60%, 79%)

Assumption of 75%; beta distribution (min: 50%,
most likely: 75%, max: 80%)21

% of TV viewed which is children’s
programming

Age
Age
Age
Age

2–4: 46.2%
5–9: 43.5%
10–14: 43.5%
15–19: 25%
2–4: 11.9
5–9: 13.4
10–15: 13.4
15–19: 16.2

Sample drawn from Powell et al.4,5

Estimates from Rudd Report26

Number of food ads seen per day
(Secondary Scenario)

Age
Age
Age
Age

Estimated change in BMI for the
natural log of food ads seen
(Secondary Scenario)

Males
Age 2–9: 0.271
(0.028, 0.511)
Age 10–19: 0.546
(0.293, 0.800)
Females
Age 2–9: 0.295
(0.060, 0.532)
Age 10–19: 0.367
(0.154, 0.581)

Analysis of data from the 1997 National Longitudinal
Survey of Youth, which links variations in fast-food
advertising in different metropolitan areas in the U.S.
to levels of BMI and obesity among children and
youth in the samples36; normal distribution with M
and SD from published estimates

Department of Revenue Ofﬁcer salary
($) (þ56% non-salary beneﬁts)

89,500

Mean annual salaries from the U.S. Bureau of Labor
Statistics 2013 salary for Occupation 13-2081: tax
examiners, collectors, and revenue agents plus 56%
non-salary beneﬁts

Industry auditor salary ($) (þ43% nonsalary beneﬁts)

106,000

Mean annual salaries from the U.S. Bureau of Labor
Statistics 2013 salary for Occupation 13-2011:
accountants and auditors plus 43% non-salary
beneﬁts

Cost of intervention modeling component
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Table 2. Cost-Effectiveness Results
Variable

M (95% uncertainty interval)

Total population reached (millions)

74

First-year cost ($ millions)

1.05 (0.69, 1.42)

Ten-year intervention cost ($ millions)

9.26 (6.03, 12.51)

Short-term outcomes
Mean per capita BMI unit reduction for youth 2–19 years of age
Total BMI units reduced for youth 2–19 years of age (millions)
Cost per BMI unit reduced for youth 2–19 years of age ($)

a

Primary scenario

Secondary scenario

0.028 (0.011, 0.046)

0.013 (0.008, 0.017)

2.13 (0.83, 3.52)

0.99 (0.65, 1.32)

1.16 (0.51, 2.63)

2.24 (1.28, 3.65)

4,540 (1,750, 7,490)

2,820 (1,790, 3,840)

–352 (–581, –138)

–157 (–215, –101)

–343 (–572, –129)

–149 (–206, –92.3)

Ten-year outcomes
Total QALYsb increased
c

Healthcare costs ($ millions)
Net costs ($ millions)

d

Net cost per QALY increased ($)

e

Net cost savings per dollar spent ($)

Cost-saving

f

38.0 (14.3, 74.3)

Cost-savingf
17.1 (9.94, 29.14)

a

Cost per BMI unit reduced based on 2 years of cost of implementation and total BMI reduction for all ages in the 2015 cohort or for youth only.
QALYs increased due to the proposed intervention are calculated as the difference in the simulated quality-adjusted years of life lived over 10 years
in the intervention cohort compared to the baseline cohort of the U.S. population (41 year of age) in 2015.
c
The reduction in healthcare costs refers to the simulated difference in 10-year healthcare costs due to the intervention for a baseline cohort of the
U.S. population in 2015. Healthcare costs and health effects are estimated annually and are reported as present value in July 2014 dollars
discounted at 3% annually.
d
Net costs include total implementation costs and healthcare cost savings over 10 years.
e
Values are calculated as the ratio of mean incremental costs over QALYs increased in the intervention scenario compared to the no-intervention
scenario, with the mean and 95% uncertainty intervals reported from 10,000 iterations of the @Risk BMI simulation model and one million iterations
of the BMI-to-QALY simulation.
f
Interventions are considered “cost-saving,” and summary statistics are not calculated when they result in both cost savings and an increase in QALYs.60
$, 2014 U.S. dollars; LY, life-years; QALYs, Quality-adjusted life-years.
b

The secondary scenario indicated similar but lower
levels of cost effectiveness (Table 2), as expected because
the advertising effect was restricted to local fast food
advertising. Eliminating the tax subsidy of TV advertising of nutritionally poor foods and beverages to children
and adolescents was estimated to reduce mean BMI by
0.013 (95% UI¼0.008, 0.017) units among children aged
2–19 years, and the intervention would cost $2.24 per
BMI unit reduced (95% UI¼$1.28, $3.65).
Results of the implementation and equity considerations review are shown in Table 3. Overall, we concluded that the cost-saving intervention would likely
have a signiﬁcant societal impact. The tax policy change
would also generate additional tax revenue of an estimated $80 million during the ﬁrst year, with continuing
additional revenue in later years. Eliminating the tax
subsidy of advertising expenses would likely be met with
great opposition from the food industry and great
support from the public. Although awareness of food
marketing and its negative impact on children is low
among parents, increasing public understanding of these
effects along with an understanding of the special
July 2015

vulnerability of children to persuasive advertising6 would
increase support for restrictions on food marketing.63
There is already evidence of strong public support (75%)
for restricting the amount of ads for fast food and other
unhealthy foods during children’s TV programming.64
Increasing public awareness, coupled with framing the
intervention as removing the federal subsidy of advertising unhealthy foods and beverages to children, could
counter opposition by the food industry65 given its
emphases on individual “personal responsibility” and
physical activity.66

Discussion
Eliminating the federal subsidy of food and beverage
advertising to children and adolescents would likely be a
cost-saving strategy to reduce childhood obesity and
related healthcare expenditures. Given the populationlevel importance of small changes in BMI at the
individual level, the proposed intervention would have
signiﬁcant population effects. This is the ﬁrst time that
the effect of eliminating the tax subsidy of advertising
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Table 3. Implementation and Equity Considerations
Level of evidence

Acceptability

Feasibility

Sustainability

Side-effects

Social and policy norms

Beneﬁt could
be greater
among
minority
children who
watch more
TV27,61,62

Likely food,
beverage,
advertising
industry
opposition
Parental support
likely with
increased
understanding of
the harmful
effects of food
marketing63

Plausible legal feasibility; needs to
be implemented and challenged
in court
Poor compliance without audits
possible

Likely if
implemented
Product
reformulation
may reduce
effect size

Positive:
Reformulation may
improve quality of snack
foods/sweets/drinks
Beneﬁt to adults who
watch mixed
programming or those
who are parents of
children and adolescents
as a result of reduced
pester power
Tax revenue
Negative:
Other media advertising
may increase
Increased advertising
costs may be offset by
increased food prices

Publicity concerning law could
lead to increased support
Federal subsidy of food and
beverage advertising costs is
not aligned with societal need
to uphold rights of children and
protect children from
exploitation
Federal subsidy of food and
beverage advertising costs is
not aligned with the current
administration’s commitment
to addressing the childhood
obesity epidemic

Potential
beneﬁt

Issues need to
be addressed
given likely
opposition by
food industry

There are plausible arguments to
be made for the legal feasibility of
the intervention, but the
constitutionality can only be
conﬁrmed if the intervention is
implemented and industry
challenges it in court

Potential for both
negative and positive side
effects; issues related to
shuttling of advertising
expenditure may be
substantial

Strong potential beneﬁt

Decision point
Likely to be effective

Neutral

Note: Policy considerations: Intervention is cost saving if effect is maintained and would likely have a large societal impact. Eliminating the tax subsidy of advertising expenses would likely be met with
great opposition from the food industry and great support from the public.
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Evidence for change
in BMI/weight from
one high-quality RCT
with a sole focus on
reducing TV and other
screen time55
Parallel and indirect
evidence to support
effectiveness
Numerous other
prospective and
change studies link
TV time/advertising
exposure to BMI/
obesity

Equity
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expenses, as proposed in S. 2342 and H.R. 2831, on BMI
and healthcare costs has been estimated. Our ﬁndings are
consistent with existing modeling studies from Australia
and Europe, which have found policies that limit food
and beverage advertising to be both effective and cost
effective.67,68 Our study is also supported by many other
studies that have demonstrated an association between
food and beverage advertising on TV and BMI.8,21,36,69
Although beyond the scope of this modeling exercise,
there are several outcomes of the proposed intervention
worth noting. First, we estimated that the policy change
would generate approximately $80 million per year in tax
revenue, which could be directed to health-promotion
efforts. The modeled intervention may also confer a
larger beneﬁt to lower-income and racial- and ethnicminority children, who have higher levels of TV viewing
than their wealthier and white non-Hispanic peers.27,61,62
Because the proposed policy may reduce the proﬁtability
of marketing and selling unhealthy food to children, the
food industry would likely improve the healthfulness of
the products marketed to children to maintain current
proﬁtability.70 Although product reformulation would
reduce the effect size of the intervention over time, it
would improve the quality of snack foods, drinks, and
restaurant foods available in the food supply. Further,
although TV programming that is directed at children
and adolescents likely represents a minority of the
programming seen by adults, the proposed intervention
could have some beneﬁt on adults given the known
prospective association between TV and long-term
weight gain among adults.71 Adults who are parents of
children or adolescents, in particular, may beneﬁt from
changes in the home food environment, resulting in a
reduction in “pester power.”
This analysis is limited by the uncertainty of estimates
used at each step in the logic pathway linking the tax
policy intervention to BMI and eventual health outcomes
and, as such, the UIs may not capture all uncertainty in
the model. Owing to a lack of available estimates, we do
not model the effect of the substantial interactive online
marketing strategies used by major food and beverage
companies.72 No empirical evidence was available to
inform our estimates of TV industry or food and
beverage companies’ response to the proposed tax; thus,
we are unable to account for possible responses of the TV
and food industries. We did not account for the impact of
food reformulation noted above in our model. Food and
beverage companies could also transfer advertising
efforts and funds to non-TV advertising such as online
advertising, although the two bills introduced in Congress39,40 would apply to all forms of marketing and offer
an alternative strategy. Although traditional TV is
currently the predominant form of TV exposure among
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youth, we are unable to model possible changes in the
TV viewing landscape in the 10-year period. It is also
possible that the TV industry would respond by cancelling children’s programming in favor of more adult
programing or reducing costs of advertising during
children’s programming.
Our 10-year results are based on the assumption that
the intervention effect is maintained for this period. This
assumption appears reasonable, as the intervention is
assumed to continue and is costed out during the 10
years—a likely scenario if a public policy is enacted, with
strong evidence for sustainability from regulations to tax
cigarettes and restrict public cigarette smoking. Despite
these limitations, our estimate of the potential gains to
population health may be conservative. The model relies
on BMI-mediated health effects and does not incorporate
additional expected reductions in metabolic and other
diseases due to a reduction in intake of heavily advertised
products high in sodium, saturated fat, and added
sugar.73,74
Although there are legal and ethical issues related to
regulating commercial speech, the increased promotion
of healthy food is not a feasible or sufﬁcient response to
heavy junk food marketing. The Federal Trade Commission can constitutionally and statutorily regulate marketing practices directed at youth under its deception
authority75; however, the constitutional feasibility of
any intervention that would limit commercial speech is
uncertain, especially in light of a 2011 U.S. Supreme
Court decision striking down a regulation on First
Amendment grounds because it unfairly discriminated
against certain marketing messages.76 Therefore, a tax
policy is less intrusive and perhaps a more legally
justiﬁable intervention than other strategies. The proposed intervention will not eliminate the inﬂuence of
food and beverage marketing on children and adolescents because youth are exposed to a great deal of
marketing that is directed to a general or adult audience53
and marketing through other channels will still occur and
proliferate. However, this intervention is likely to offer a
substantial improvement over existing industry selfregulatory initiatives.

Conclusions
The proposed intervention, which eliminates the tax
subsidy of TV advertising costs for nutritionally poor
foods and beverages advertised to children and adolescents, is likely to reduce BMI in children. Although the
effects of the intervention may be small at the individual
level, the policy could have substantial impact on downstream healthcare expenditures at the population level.
Eliminating the tax subsidy of advertising expenses
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would also generate tax revenue and is likely to receive
strong public support, although the policy would likely be
met with great opposition from the food industry. This
paper provides important new information to policymakers regarding a feasible approach to reducing children’s advertising exposure, thereby achieving substantial
related gains in terms of the health of the population.
This work was supported in part by grants from the Robert Wood
Johnson Foundation (66284), Donald and Sue Pritzker Nutrition
and Fitness Initiative, JPB Foundation, National Collaborative on
Childhood Obesity Research, and is a product of a Prevention
Research Center supported by Cooperative Agreement U48/
DP001946 from CDC, including the Nutrition and Obesity Policy
Research and Evaluation Network. The ﬁndings and conclusions
in this report are those of the author(s) and do not necessarily
represent the ofﬁcial position of CDC. The authors would like to
thank the members of the Stakeholder Group for their contribution to the project.
No ﬁnancial disclosures were reported by the authors of
this paper.

References
1. Rudd Report. Where Children and Adolescents View Food and
Beverage Ads on TV: Exposure by Channel and Program. 2013.
2. IOM Committee on Food Marketing and the Diets of Children and
Youth. Food marketing to children and youth threat or opportunity?
2006; www.iom.edu/Reports/2005/Food-Marketing-to-Children-andYouth-Threat-or-Opportunity.aspx.
3. Powell LM, Szczypka G, Chaloupka FJ, Braunschweig CL. Nutritional
content of television food advertisements seen by children and
adolescents in the United States. Pediatrics. 2007;120(3):576–583.
http://dx.doi.org/10.1542/peds.2006-3595.
4. Powell LM, Schermbeck RM, Chaloupka FJ. Nutritional content of
food and beverage products in television advertisements seen on
children’s programming. Child Obes. 2013;9(6):524–531.
5. Federal Trade Commission. A review of food marketing to children
and adolescents: a follow-up report. 2012.
6. Harris J, Graff S. Protecting children from harmful food marketing:
options for local government to make a difference. Prev Chronic Dis.
2011;8(5):A92.
7. Wiecha JL, Peterson KE, Ludwig DS, Kim J, Sobol A, Gortmaker SL.
When children eat what they watch: impact of television viewing on
dietary intake in youth. Arch Pediatr Adolesc Med. 2006;160(4):436–
442. http://dx.doi.org/10.1001/archpedi.160.4.436.
8. Andreyeva T, Kelly IR, Harris JL. Exposure to food advertising on
television: associations with children’s fast food and soft drink
consumption and obesity. Econ Hum Biol. 2011;9(3):221–233. http:
//dx.doi.org/10.1016/j.ehb.2011.02.004.
9. Mehta K, Coveney J, Ward P, Magarey A, Spurrier N, Udell T.
Australian children’s views about food advertising on television.
Appetite. 2010;55(1):49–55. http://dx.doi.org/10.1016/j.appet.2010.03.011.
10. Falbe J, Willett WC, Rosner B, Gortmaker SL, Sonneville KR, Field AE.
Longitudinal relations of television, electronic games, and digital
versatile discs with changes in diet in adolescents. Am J Clin Nutr.
2014;100(4):1173–1181. http://dx.doi.org/10.3945/ajcn.114.088500.

11. Pagani L, Fitzpatrick C, Barnett T, Dubow E. Prospective associations
between early childhood television exposure and academic, psychosocial, and physical well-being by middle childhood. Arch Pediatr Adolesc
Med. 2010;164(5):425–431. http://dx.doi.org/10.1001/archpediatrics.
2010.50.
12. Dietz W, Gortmaker S. Do we fatten our children at the television set?
Obesity and television viewing in children and adolescents. Pediatrics.
1985;75(5):807–812.
13. The Guide to Community Preventive Services. Obesity prevention and
control: behavioral interventions that aim to reduce recreational
sedentary screen time among children. 2014; www.thecommunity
guide.org/obesity/behavioral.html.
14. van Grieken A, Ezendam N, Paulis W, van der Wouden J, Raat H.
Primary prevention of overweight in children and adolescents: a metaanalysis of the effectiveness of interventions aiming to decrease
sedentary behaviour. Int J Behav Nutr Phys Act. 2012;9(1):61. http:
//dx.doi.org/10.1186/1479-5868-9-61.
15. Tremblay M, LeBlanc A, Kho M, et al. Systematic review of sedentary
behaviour and health indicators in school-aged children and youth. Int
J Behav Nutr Phys Act. 2011;8(1):98. http://dx.doi.org/10.1186/
1479-5868-8-98.
16. LeBlanc AG, Spence JC, Carson V, et al. Systematic review of sedentary
behaviour and health indicators in the early years (aged 0–4 years).
Appl Physiol Nutr Metab. 2012;37(4):753–772. http://dx.doi.org/10.
1139/h2012-063.
17. Epstein LH, Roemmich JN, Robinson JL, et al. A randomized trial of
the effects of reducing television viewing and computer use on body
mass index in young children. Arch Pediatr Adolesc Med. 2008;162
(3):239–245. http://dx.doi.org/10.1001/archpediatrics.2007.45.
18. Taveras EM, Sandora TJ, Shih M-C, Ross-Degnan D, Goldmann DA,
Gillman MW. The association of television and video viewing with fast
food intake by preschool-age children. Obesity. 2006;14(11):2034–
2041. http://dx.doi.org/10.1038/oby.2006.238.
19. Miller SA, Taveras EM, Rifas-Shiman SL, Gillman MW. Association
between television viewing and poor diet quality in young children. Int
J Pediatr Obes. 2008;3(3):168–176. http://dx.doi.org/10.1080/1747
7160801915935.
20. Sonneville K, Gortmaker S. Total energy intake, adolescent discretionary behaviors, and the energy gap. Int J Obes. 2008;32:S19–S27.
http://dx.doi.org/10.1038/ijo.2008.203.
21. Zimmerman FJ, Bell JF. Associations of television content type and
obesity in children. Am J Public Health. 2010;100(2):334–340. http:
//dx.doi.org/10.2105/AJPH.2008.155119.
22. Council of Communications and Media. Policy statement—children,
adolescents, obesity, and the media. Pediatrics. 2011;128(1):201–208.
http://dx.doi.org/10.1542/peds.2011-1066.
23. Westen T. Government regulation of food marketing to children: the
Federal Trade Commission and the Kid-Vid controversy. Loyola Los
Angel Law Rev. 2006;39:79–92.
24. Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH.
Parenting styles and overweight status in ﬁrst grade. Pediatrics.
2006;117:2047–2054. http://dx.doi.org/10.1542/peds.2005-2259.
25. Batada A, Wootan M. Better-For-who? Revisiting company promises
on food marketing to children. 2009. www.cspinet.org/new/pdf/pledg
ereport.pdf.
26. Harris J, Sarda V. Trends in television food advertising to young
people: 2010 update. 2011. www.yaleruddcenter.org/resources/upload/
docs/what/reports/RuddReport_TVFoodAdvertising_6.11.pdf.
27. Powell LM, Szczypka G, Chaloupka FJ. Trends in exposure to television
food advertisements among children and adolescents in the United
States. Arch Pediatr Adolesc Med. 2010;164(9):794–802. http://dx.doi.
org/10.1001/archpediatrics.2010.139.
28. Harris J, Schwartz M, Brownell K, et al. Cereal FACTS: Evaluating the
nutrition quality and marketing of children’s cereals. 2009. www.
cerealfacts.org/media/cereal_facts_report_2009.pdf.

www.ajpmonline.org

Sonneville et al / Am J Prev Med 2015;49(1):124–134
29. Wilde P. Self-regulation and the response to concerns about food
and beverage marketing to children in the United States. Nutr Rev.
2009;67(3):155–166.
http://dx.doi.org/10.1111/j.1753-4887.2009.
00183.x.
30. Sharma LL, Teret SP, Brownell KD. The food industry and selfregulation: standards to promote success and to avoid public health
failures. Am J Public Health. 2010;100(2):240–246. http://dx.doi.org/
10.2105/AJPH.2009.160960.
31. Kunkel D, McKinley C, Wright P. The impact of industry selfregulation on the nutritional quality of foods advertised on television
to children. Children Now; Oakland, CA: 2009. http://lahealthaction.
org/library/adstudy09_report.pdf.
32. Kraak V, Story M, Wartella E, Ginter J. Industry progress to market a
healthful diet to American children and adolescents. Am J Prev Med.
2011;41(3):322–333. http://dx.doi.org/10.1016/j.amepre.2011.05.029.
33. Powell LM, Schermbeck RM, Szczypka G, Chaloupka FJ, Braunschweig
CL. Trends in the nutritional content of television food advertisements
seen by children in the United States: analyses by age, food categories,
and companies. Arch Pediatr Adolesc Med. 2011;165(12):1078–1086.
http://dx.doi.org/10.1001/archpediatrics.2011.131.
34. Speers SE, Harris JL, Schwartz MB. Child and adolescent exposure to
food and beverage brand appearances during prime-time television
programming. Am J Prev Med. 2011;41(3):291–296. http://dx.doi.org/
10.1016/j.amepre.2011.04.018.
35. Gostin L. Public health theory and practice in the constitutional design.
Health Matrix Clevel. 2001;11:265–326.
36. Chou S-Y, Rashad I, Grossman M. Fast-food restaurant advertising on
television and its inﬂuence on childhood obesity. J Law Econ. 2008;51
(4):599–618. http://dx.doi.org/10.1086/590132.
37. Fulwider V. Future beneﬁts? Tax policy, advertising, and the epidemic of
obesity in children. J Contemp Health Law Policy. 2003;20(1):217–242.
38. United States Government Accountability Ofﬁce. Report to Congressional Requesters. Corporate tax income: effective tax rates can differ
signiﬁcantly from the statutory rate. 2013.
39. S.2342.To amend the Internal Revenue Code of 1986 to protect
children’s health by denying any deduction for advertising and
marketing directed at children to promote the consumption of food
of poor nutritional quality. 113th Congress ed2013–2014.
40. H.R.2831. To amend the Internal Revenue Code of 1986 to deny any
deduction for marketing directed at children to promote the consumption of food of poor nutritional quality. 113th Congress ed20132014.
41. Council of Better Business Bureaus. The Children’s Food & Beverage
Advertising Initiative. A report on compliance and progress during
2011. 2012.
42. Carter R, Moodie M, Markwick A, et al. Assessing cost-effectiveness in
obesity (ACE-obesity): an overview of the ACE approach, economic
methods and cost results. BMC Public Health. 2009;9(1):419. http://dx.
doi.org/10.1186/1471-2458-9-419.
43. Haby MM, Vos T, Carter R, et al. A new approach to assessing the
health beneﬁt from obesity interventions in children and adolescents:
the assessing cost-effectiveness in obesity project. Int J Obes (Lond).
2006;30(10):1463–1475. http://dx.doi.org/10.1038/sj.ijo.0803469.
44. Vos T, Carter R, Barendregt J, et al. Assessing Cost-Effectiveness in
Prevention (ACE-Prevention): Final Report. Brisbane, Australia: University of Queensland and Deakin University, 2010.
45. Carter R, Vos T, Moodie M, Haby M, Magnus A, Mihalopoulos C.
Priority setting in health: origins, description and application of the
Australian Assessing Cost–Effectiveness initiative. Expert Rev Pharmacoecon Outcomes Res. 2008;8(6):593–617. http://dx.doi.org/10.1586/
14737167.8.6.593.
46. Siegel JE, Weinstein MC, Russell LB, Gold MR. Recommendations for
reporting cost-effectiveness analyses. Panel on Cost-Effectiveness in
Health and Medicine. JAMA. 1996;276(16):1339–1341. http://dx.doi.org/
10.1001/jama.1996.03540160061034.

July 2015

133

47. Dalziel K, Segal L. Point: uncertainty in the economic analysis of
school-based obesity prevention programs: urgent need for quality
evaluation. Obesity (Silver Spring). 2006;14(9):1481–1482. http://dx.doi.org/
10.1038/oby.2006.169.
48. Haby M, Vos T, Carter R, et al. Response to Segal and Dalziel (letter).
Int J Obes. 2007;31(7):1185. http://dx.doi.org/10.1038/sj.ijo.0803617.
49. Finkelstein EA, Trogdon JG. Public health interventions for addressing
childhood overweight: analysis of the business case. Am J Public Health.
2008;98(3):411–415. http://dx.doi.org/10.2105/AJPH.2007.114991.
50. Muennig P, Lubetkin E, Jia H, Franks P. Gender and the burden of
disease attributable to obesity. Am J Public Health. 2006;96(9):1662–
1668. http://dx.doi.org/10.2105/AJPH.2005.068874.
51. Gortmaker SL, Long MW, Resch SC, et al. Cost effectiveness of
childhood obesity interventions: evidence and methods for CHOICES.
AM J Prev Med 2015;49(1):102–111.
52. The Nielsen Company. State of the media: The cross-platform report.
Quarter 1, 2012.
53. Marketing food to children and adolescents: a review of industry
expenditures, activities, and self-regulation. 2008; www.ftc.gov/reports/
marketing-food-children-adolescents-review-industry-expendituresactivities-self-regulation.
54. Wang Y, Wu Y, Wilson R, et al. Childhood obesity prevention
programs: comparative effectiveness review and meta-analysis. Comparative Effectiveness Review No. 115. Agency for Healthcare Research
and Quality. 2013. Publication No. 13-EHC081-EF.
55. Robinson TN. Reducing children’s television viewing to prevent
obesity: a randomized controlled trial. JAMA. 1999;282(16):1561–
1567. http://dx.doi.org/10.1001/jama.282.16.1561.
56. Epstein LH, Roemmich JN, Paluch RA, Raynor HA. Inﬂuence of
changes in sedentary behavior on energy and macronutrient intake in
youth. Am J Clin Nutr. 2005;81(2):361–366.
57. Harris JL, Bargh JA, Brownell KD. Priming effects of television food
advertising on eating behavior. Health Psychol. 2009;28(4):404–413.
http://dx.doi.org/10.1037/a0014399.
58. HFSS advertising restrictions. Final Review. Ofcom; London, UK:
2010. http://stakeholders.ofcom.org.uk/binaries/research/tv-research/
hfss-review-ﬁnal.pdf.
59. Hall KD, Butte NF, Swinburn BA, Chow CC. Dynamics of childhood
growth and obesity: development and validation of a quantitative
mathematical model. Lancet Diabetes Endocrinol. 2013;1(2):97–105.
http://dx.doi.org/10.1016/S2213-8587(13)70051-2.
60. Drummond M, Scuplher M, Torrance G, O’Brien B, Stoddard G.
Methods for the Economic Evaluation of Health Care Programmes.
Oxford: Oxford University Press, 2005.
61. Duch H, Fisher E, Ensari I, Harrington A. Screen time use in children
under 3years old: a systematic review of correlates. Int J Behav
Nutr Phys Act. 2013;10(1):102. http://dx.doi.org/10.1186/1479-586810-102.
62. Sisson SB, Church TS, Martin CK, et al. Proﬁles of sedentary behavior
in children and adolescents: the US National Health and Nutrition
Examination Survey, 2001–2006. Int J Pediatr Obes. 2009;4(4):353–
359. http://dx.doi.org/10.3109/17477160902934777.
63. Ustjanauskas A, Eckman B, Harris J, Goren A, Schwartz M, Brownell
K. Focus groups with parents: what do they think about food marketing
to their kids? Rudd Center for Food Policy and Obesity, Yale University.
2010. www.yaleruddcenter.org/resources/upload/docs/what/reports/
RuddReport_FocusGroupsParents_5.10.pdf.
64. Evans WD, Finkelstein EA, Kamerow DB, Renaud JM. Public
perceptions of childhood obesity. Am J Prev Med. 2005;28(1):26–32.
http://dx.doi.org/10.1016/j.amepre.2004.09.008.
65. Layton L, Eggen D. Industries lobby against voluntary nutrition
guidelines for food marketed to kids. Washington Post. July 9, 2011.
www.washingtonpost.com/politics/industries-lobby-against-voluntarynutrition-guidelines-for-food-marketed-to-kids/2011/07/08/gIQAZS
Zu5H_story.html.

134

Sonneville et al / Am J Prev Med 2015;49(1):124–134

66. Goren A, Harris JL, Schwartz MB, Brownell KD. Predicting support for
restricting food marketing to youth. Health Aff (Millwood). 2010;29
(3):419–424. http://dx.doi.org/10.1377/hlthaff.2009.0734.
67. Veerman JL, Van Beeck EF, Barendregt JJ, Mackenbach JP. By how
much would limiting TV food advertising reduce childhood obesity?
Eur J Public Health. 2009;19(4):365–369. http://dx.doi.org/10.1093/
eurpub/ckp039.
68. Magnus A, Haby MM, Carter R, Swinburn B. The cost-effectiveness of
removing television advertising of high-fat and/or high-sugar food and
beverages to Australian children. Int J Obes. 2009;33(10):1094–1102.
http://dx.doi.org/10.1038/ijo.2009.156.
69. Lobstein T, Dibb S. Evidence of a possible link between obesogenic
food advertising and child overweight. Obes Rev. 2005;6(3):203–208.
http://dx.doi.org/10.1111/j.1467-789X.2005.00191.x.
70. Children’s Food & Beverage Advertising Initiative Category-Speciﬁc
Uniform Nutrition Criteria. Better Business Bureau: 2013. www.bbb.
org/storage/16/documents/cfbai/CFBAI%20Uniform%20Nutrition%
20Criteria%20Fact%20Sheet%20-FINAL.pdf.

71. Mozaffarian D, Hao T, Rimm EB, Willett WC, Hu FB. Changes in diet
and lifestyle and long-term weight gain in women and men. N Engl J Med.
2011;364(25):2392–2404. http://dx.doi.org/10.1056/NEJMoa1014296.
72. Montgomery KC, Chester J. Interactive food and beverage marketing:
targeting adolescents in the digital age. J Adolesc Health. 2009;45
(suppl):S18–S29. http://dx.doi.org/10.1016/j.jadohealth.2009.04.006.
73. Wang YC, Coxson P, Shen Y-M, Goldman L, Bibbins-Domingo K. A
penny-per-ounce tax on sugar-sweetened beverages would cut health
and cost burdens of diabetes. Health Aff. 2012;31(1):199–207. http:
//dx.doi.org/10.1377/hlthaff.2011.0410.
74. Fung TT, Malik V, Rexrode KM, Manson JE, Willett WC, Hu FB. Sweetened
beverage consumption and risk of coronary heart disease in women. Am J
Clin Nutr. 2009;89(4):1037–1042. http://dx.doi.org/10.3945/ajcn.2008.27140.
75. Pomeranz JL. Television food marketing to children revisited: the
Federal Trade Commission has the constitutional and statutory
authority to regulate. J Law Med Ethics. 2010;38(1):98–116. http://dx.
doi.org/10.1111/j.1748-720X.2010.00470.x.
76. Sorrell v. IMS Health, Inc., 131 US 2653 (2011).

www.ajpmonline.org

