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Obesity continues to be a major public health
concern for America’s children, with obesity
rates for preschool children tripling in the past
30 years and quadrupling for children aged 6
to 11 years.1
Television viewing has been shown to be
associated with obesity cross-sectionally2–8
and in longitudinal data in many,9–14 but not
all,15–17 studies. Comprehensive literature reviews of these disparate results conclude that the
association between television viewing and
obesity is on average small, but negative.18,19
A constructive way to reconcile the disparate ﬁndings is to recognize that different
kinds of television content may exert different
effects on obesity. Television might lead to
obesity through 3 primary pathways20,21: by
displacing time that would otherwise be spent in
physical activity; by promoting eating while
viewing, which may foster both lower-quality
and higher-quantity food intake; and by exposing
children to food advertising, which adversely
affects their diets.
These pathways have quite different implications for the ways different kinds of television content might affect obesity. The hypotheses involving displacement of physical
activity and eating while viewing suggest that
all types of television have an equal and
signiﬁcant effect on obesity. If the advertising hypothesis is more accurate, only commercial television viewing should be associated with obesity and not noncommercial
television or DVD viewing. Of course, all
pathways might be operative, in which case we
would expect signiﬁcant associations between
all types of content and obesity but associations of greater magnitude for commercial
content.
A review of the literature on the role of
media in childhood obesity identiﬁed no
scholarly articles analyzing the associations of
different types of television content with obesity status in children.22 We used nationally
representative longitudinal data to analyze the
effects of different kinds of television content on
body mass index (BMI).

Objectives. We tested the associations of content types of children’s television
viewing with subsequent body mass index (BMI) to assess the plausibility of
different causal pathways.
Methods. We used time-use diary data from the Panel Survey of Income
Dynamics to measure television viewing categorized by format and educational
and commercial content. Analyses were stratiﬁed by age because children
younger than 7 years are less able to understand the persuasive intent of
advertising. BMI z scores in 2002 were regressed on television viewing, sociodemographic variables, mother’s BMI, and BMI in 1997 (for older children only).
Results. Among children aged 0 to 6 years in 1997, commercial viewing in 1997
was signiﬁcantly associated with BMI z scores in 2002 in fully adjusted regressions. Among children older than 6 years, commercial viewing in 2002 was
associated with 2002 BMI. These results were robust after adjustment for
exercise and eating while watching television.
Conclusions. The evidence does not support the contention that television
viewing contributes to obesity because it is a sedentary activity. Television
advertising, rather than viewing per se, is associated with obesity. (Am J Public
Health. 2010;100:334–340. doi:10.2105/AJPH.2008.155119)

METHODS
We used data from the Panel Survey of
Income Dynamics, a longitudinal study overseen by the National Science Foundation that
began in 1968 with a variety of funding sources
and 4800 families. In 1997 the study added
the Child Development Supplement, a questionnaire administered to the primary caregivers of 3563 children aged 0 to 12 years.23
The questionnaire, funded by the National Institute of Child Health and Human Development,
included detailed demographic data, psychological and behavioral assessment of parents and
children, and time-use diary data from 1 randomly chosen weekday and 1 randomly chosen
weekend day during a school year (September–
May). Such time-use diaries have been used
extensively in research and have shown excellent
validity in comparisons with direct observation of
activities.24,25 In 2002, the respondents to the
ﬁrst questionnaire were followed up with a second, similar instrument.
Time-use diaries were completed by 2569
families in 2002. Of these, 376 did not complete the 1997 diaries, and an additional 92
were not assessed for BMI or were missing data
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for important covariates. Missing values were
dealt with by case-wise deletion, which in
observational data results in minimal bias.
Twenty-four underweight children (BMI <12
kg/m2) were dropped from the analyses, leaving an analysis sample of 2037.

Outcomes and Variables
The outcome measure was BMI (deﬁned as
weight in kilograms divided by height in meters
squared), converted to z scores according to
2000 growth charts published by the Centers
for Disease Control and Prevention.26 We used
BMI z scores rather than absolute BMI because
children’s height and weight increase as part of
normal development and because our sample
comprised boys and girls of different ages. In the
2002 wave of the Child Development Supplement, both height and weight were measured. In
1997, the height of children 5 years and older
was measured, and their weight was recorded
from parental report. BMI data were not available for children younger than 5 years in 1997.
The time-use diaries in both 1997 and 2002
asked parents to report their child’s activities
throughout the course of an entire weekday
and an entire weekend day. When the activity
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involved watching television in any format, the
parents were asked to report the format (i.e.,
television or DVD or video) and the name of
the show watched. We used these data to
classify hours of television viewing per day into
5 collectively exhaustive and mutually exclusive categories.27,28
Educational viewing on broadcast or cable.
The content of these programs was determined
to have an educational objective. The majority
of these shows were aired by the Public
Broadcasting System. The others were presented without in-program commercials. Many
of these shows, including Sesame Street, Barney,
and Blue’s Clues, included content about nutrition or the value of physical activity.29 The
shows often included sponsorship messages in
interstitials (brief announcements between programs), and the sponsors were sometimes food
corporations such as McDonald’s. Children
viewing this content type were exposed to
potentially beneﬁcial anti-obesity messages
but also to pseudo-advertising through interstitials.
Educational viewing on video or DVD. Only
the format differed from the ﬁrst category; the
content was educational by the same deﬁnition.
Although DVDs occasionally included advertising trailers, they rarely included food advertising. Children viewing this content type were
exposed to potentially beneﬁcial anti-obesity
messages and not to pseudo-advertising
through interstitials.
Entertainment viewing on video or DVD.
Examples of noneducational programs were
Scooby Doo and The Little Mermaid. Children
viewing this content type were not exposed to
commercials during or between programs, but
they were also not exposed to anti-obesity
messages, and they may have been exposed to
marketing tie-ins to food products.
Children’s entertainment viewing on broadcast
or cable. Noneducational programming almost
always included in-program commercials.
Product placement was banned in shows targeted at children. Children viewing this content
type were exposed to in-program commercials
but not product placement.
General-audience entertainment viewing on
broadcast or cable. Children viewing this content type were exposed to in-program commercials and to product placement of obesogenic foods.

If the association between television viewing
and obesity operates by reducing physical
activity, the association should be weakened
when the amount of the child’s physical activity
is controlled. Accordingly, we included measures of exercise in our analyses. Physical
exercise was captured through the time-use
diaries. We categorized a child’s exercise time,
the average number of minutes per day spent
in either moderate or vigorous physical activity,
as (1) no reported exercise, (2) total moderate
and vigorous activity averaging 1 to 30 minutes
per day, or (3) total moderate and vigorous
activity averaging more than 30 minutes per
day.
Our analyses controlled for several other
children’s and family attributes that may affect
both television viewing and a variety of health
behaviors associated with obesity: the child’s
gender, age, and race/ethnicity, and the
mother’s BMI (self-reported in 1999) and education. We included the average duration of
sleep, calculated from time-use diary data, to
control for the possibility that television viewing reduces sleep time,30 which in turn may lead
to obesity. Sampling weights were used to permit
inferences valid for the population.

Statistical Analysis
We split the sample into 2 age groups,
younger than 7 years and 7 years and older,
with separate multivariate linear regressions
for each group. Young children are unable to
distinguish television advertising from the
program that surrounds it, and children younger than 7 years are not able to understand that
the intent of advertising is to sell them things
they would otherwise not want.31–33
The differences in the 5 content types would
be expected to exert different effects on obesity: if sponsorship interstitials have a meaningful effect on obesity, associations of obesity
should be signiﬁcantly greater with broadcast
educational television than with video educational television. If the anti-obesity messages
of educational television have a meaningful
effect on obesity, associations should be signiﬁcantly greater with video entertainment
television than with video educational television. If product placement has a meaningful
effect on obesity, associations should be signiﬁcantly greater with children’s broadcast
entertainment than with general-audience
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broadcast entertainment. If in-program commercials have a meaningful effect on obesity,
associations should be signiﬁcantly greater with
the video and educational categories than with
the broadcast entertainment categories. We
tested these expectations statistically and combined categories when coefﬁcients did not
differ signiﬁcantly.
To test whether the effect of television
content types was independent of the effects of
exercise, we included the 1997 and 2002
values of these variables in subsequent regressions. To test whether the television–obesity relationship was mediated by eating in
front of the television, subsequent regressions
included a variable for 2002 indicating how
often the child was permitted to eat in front of
the television.
It is possible that an association between
early television viewing and subsequent obesity reﬂects an unmeasured preference of
obese children to watch television. To mitigate
this possibility, we controlled for baseline BMI
of older children.

RESULTS
Table 1 shows the descriptive statistics of the
variables. Children younger than 7 years in
1997 watched an average of 0.88 hours per
day of commercial television and 0.74 hours
per day of noncommercial television. Children
aged 7 years and older in 1997 watched an
average of 1.47 hours per day of commercial
television in 1997 and 0.48 hours per day of
noncommercial television. Between 1997 and
2002, viewing of noncommercial television
decreased and viewing of commercial television increased.
Among the younger children, associations
with obesity did not differ signiﬁcantly between
broadcast educational television and video
educational television (P = .42), between video
entertainment television and video educational
television (P = .61), or between children’s
broadcast entertainment television and general
audience broadcast entertainment television
(P = .33).
Among the older children, associations with
obesity did not differ signiﬁcantly between
broadcast educational television and video
educational television (P = .06), video entertainment television and video educational
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TABLE 1—Children’s BMI and Television Viewing: Panel Survey of Income Dynamics,
1997–2002
Children Aged 0–6 Years in 1997

Children Aged 7–13 Years in 1997

Children
Observed, No.

% or
Mean (SD)

Children
Observed, No.
836

0.28 (1.34)

1118

0.60 (1.14)

915

0.58 (1.13)

BMI z score in 1997
BMI z score in 2002
Television viewing in 1997, h/d

% or
Mean (SD)

Commercial

1118

0.88 (1.11)

915

1.47 (1.25)

Noncommercial

1118

0.74 (0.95)

915

0.48 (0.70)

Television viewing in 2002, h/d
Commercial

1118

1.54 (1.25)

915

1.75 (1.58)

Noncommercial

1118

0.49 (0.73)

915

0.45 (0.77)

None
1–30

1118
1118

27.3
19.1

915
915

22.2
17.0

> 30

1118

53.6

915

60.8

None

1118

39.9

915

51.1

1–30

1118

17.8

915

10.9

> 30

1118

42.3

915

38.0

1114

2.50 (1.31)

914

2.77 (1.40)

Physical activity in 1997, min/d

Physical activity in 1997, min/d

Eating in front of the television in 2002a
Note. BMI = body mass index.
Frequency score on a 5-point Likert scale.

a

television (P = .33), or children’s broadcast
entertainment television and general audience
broadcast entertainment television (P = .37;
data not shown but available on request).
To improve model efﬁciency, we consolidated the viewing categories into 2 categories:
commercial viewing (consisting of children’s
broadcast entertainment and general-audience
broadcast entertainment) and noncommercial
viewing (consisting of broadcast educational
television, video educational television, and
video entertainment television).
Table 2 shows the results of regressions of
BMI z scores on these 2 viewing categories. For
children younger than 7 years in 1997, each
hour per day of commercial viewing in1997 was
signiﬁcantly associated with a 0.11 increase in
BMI z scores in 2002, after control for sociodemographic covariates, including mother’s BMI
(Table 2). No other category of television viewing
had a signiﬁcant association with z scores.
These results were robust to the inclusion of
physical activity and eating while watching television (Table 2). The frequency of eating in front
of the television was not itself signiﬁcant.

For children aged 7 years or older in 1997,
none of the television-viewing variables had
signiﬁcant effects when included without the
child’s baseline BMI or the potential mediators,
although the effect of commercial television
viewing in 2002 showed a trend toward
signiﬁcance (P = .06). Because of the concern
that more obese children may favor watching
television, we performed a regression that
included the child’s baseline BMI (Table 3).
In this regression, the magnitude of the
association with 2002 commercial content
was similar, but the effect became statistically
signiﬁcant. None of the other content
categories had signiﬁcant effects. These
results remained signiﬁcant when physical
activity and eating while watching television
were controlled. Eating in front of the television was not independently associated with
obesity.

DISCUSSION
Television has often been presented as
a sedentary activity in academic research and
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policy pronouncements. In the popular
imagination this presumption is conveyed in
the term couch potato.19 Our results strongly
challenge this perception. In our analysis, only
viewing of commercial content—programs in
which children are exposed to in-program
advertisements—was associated with obesity.
Moreover, this result remained when we controlled for several potential confounders (the
mother’s BMI, the mother’s educational level,
and the amount of the child’s sleep).
In these regressions, the mother’s BMI was
a proxy for both the diet and physical activity
patterns in the household, as well as genetic
factors that might inﬂuence the child’s BMI.
For the older children, the results were not
moderated when the child’s baseline BMI
was controlled. Commercial viewing was
a signiﬁcant predictor of children’s obesity
even with these controls, strongly suggesting
that the viewing–obesity relationship is not
confounded by other variables but is in fact
causal.
By contrast, viewing of noncommercial
television (educational television presented
without in-program commercials or videos
or DVDs) had no statistically signiﬁcant
association with subsequent or concurrent
obesity.
Our ﬁndings are consistent with previous
research.15,34 Most convincingly, 2 randomized
trials of interventions to reduce television
viewing found statistically signiﬁcant effects on
calorie intake and obesity but not on physical
activity.35,36 The results of these trials,
together with the evidence from our very different approach, make a strong case that television viewing does not affect obesity through
a pathway involving reduced physical activity.
These results imply that it is the viewing of
television advertisements for foods of low nutritional quality that leads to obesity, not television
watching per se.
Consistent with expectations that children’s
cognitive ability to understand advertising differs by age—roughly before and after age 7
years—we found a slightly stronger association
of commercial content with obesity before 7
years of age than after.
Food marketers spend $10 billion a year on
their efforts to inﬂuence children’s diets, and
most of this is for television advertising.37 Food
is the most commonly advertised product on
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TABLE 2—Fully Adjusted Regression of 2002 BMI z Scores on Television Viewing Among
Children Aged 0–6 Years in 1997: Panel Survey of Income Dynamics
Model 1,a b (95% CI)

Model 2,b b (95% CI)

Model 3,c b (95% CI)

Television viewing in 1997, h/d
Commercial

0.11**(0.00, 0.21)

0.11**(0.00, 0.21)

0.10**(0.00, 0.21)

Noncommercial

0.03 (–0.07, 0.14)

0.03 (–0.08, 0.13)

0.04 (–0.07, 0.14)

0.06 (–0.04, 0.16)
0.00 (–0.10, 0.11)

0.06 (–0.04, 0.16)
0.01 (–0.10, 0.11)

0.06 (–0.04, 0.17)
0.00 (–0.10, 0.11)

Television viewing in 2002, h/d
Commercial
Noncommercial
Physical activity in 1997, min/d
None (Ref)
1–30

–0.06 (–0.34, 0.22)

> 30

0.01 (–0.21, 0.23)

Physical activity in 2002, min/d
None (Ref)
1–30
> 30

–0.19 (–0.43, 0.05)
0.02 (–0.18, 0.21)

Eating in front of the television

0.03 (–0.04, 0.10)

in 2002
Adjusted R2

0.07

0.07

0.07

Note. BMI = body mass index; CI = conﬁdence interval. Regressions were also adjusted for child’s gender, age, race, ethnicity,
mother’s education level, and mother’s BMI. Sampling weights were applied to produce population-level inferences. The
sampling variance was estimated by the Huber–White method to reﬂect common variance among siblings.
a
Base model, n = 1118.
b
Model 1 plus physical activity mediators, n = 1118.
c
Model 1 plus eating while viewing mediator, n = 1114.
**
P < .05.

children’s television.38–42 Children younger than
5 years see an average of more than 4000
television commercials for food each year, or
about 30 hours’ worth.38 During Saturday
morning cartoons, children see an average of 1
food ad every 5 minutes.43 The vast majority of
foods commonly advertised on television—up
to 95% in 1 study39—are of poor nutritional
value.37,38,40,41,44–49
Abundant short-term experimental
evidence shows that advertising for food of
poor nutritional quality has a strong inﬂuence
on children’s food preferences. Randomized
experiments with children in preschool and
ﬁrst grade have shown that children experimentally exposed even to relatively few
commercials are more likely than unexposed
children to have positive attitudes toward
and to choose the advertised foods over alternatives.50–53 Moreover, 1 study found that
children exposed to advertising were also
more likely than were participants in a control
group to choose nonadvertised sugary foods.52

The effect of the advertising was thus not limited
to the speciﬁcally advertised brands but had
a more general adverse inﬂuence on their food
choices.
The context for any relationship between
television viewing and obesity at this age is
alarming. Marketers target very young
children, and children start watching
television at very young ages. Almost 90%
of children begin watching television
regularly before age 2, and the average age of
initiation is 9 months.54 Marketing efforts begin
with children as young as 2 years, in order to
build brand awareness and brand sympathy.45,55,56 The typical ﬁrst-grade child can
already recognize and respond to more than 200
brands.57

Implications
Our results have several important implications for research in obesity prevention. First,
the current emphasis on reducing sedentary
activities—particularly television—may be
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misplaced. It may be more effective to focus on
promoting physical activity directly than to try
to limit television viewing generally.7,34,58,59
Our evidence strongly suggests that steering
children away from commercial television may
have a meaningful effect in reducing childhood
obesity.
This conclusion has implications for both
policy and practice. It may be appropriate to
limit the advertising of obesogenic foods on
television programs targeted to children.
Advertisers spend huge sums to fund commercial children’s programming, making such
a policy change politically difﬁcult; the enormous costs to society of obesity, however, may
make such a policy worth pursuing. In practice,
primary care providers and others who advise
parents may ﬁnd it easier—and just as effective
for obesity outcomes—to steer parents away
from commercial programming rather than
away from television altogether. The existence
of many high-quality, enjoyable, and educational programs available on DVD for all ages
should make it relatively easy for health educators and care providers to nudge children’s
viewing toward less obesogenic television
content.
How parents talk to their children about
advertising can be an important mediator of
advertising’s inﬂuence on children’s choices.
Our results suggest that parents should take
their role as media literacy educators seriously.
Although our data did not assess the media
savviness of parents, nor their discussions with
their children, presumably some parents in the
data set effectively communicated the dangers
of advertising to their children, possibly rendering them more resistant to its effects. If so,
our results reﬂected an average effect across
parents who were media savvy—whose children might be less likely to be affected by
advertising—and parents who were less
knowledgeable—in whose children the association of commercial content with obesity would
be greater than we reported. It is plausible that
children could become less susceptible to the
inﬂuence of advertisements through family
discussions about their limitations, purpose,
and dangers.

Strengths and Limitations
Our study had several important strengths.
To our knowledge, it was the ﬁrst study to
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TABLE 3—Fully Adjusted Regression of 2002 BMI z Scores on 1997 and 2002 Television
Viewing Among Children Aged 7–13 Years in 1997: Panel Survey of Income Dynamics
Model 1,a b (95% CI) Model 2,b b (95% CI) Model 3,c b (95% CI) Model 4,d b (95% CI)
Child’s BMI z score in 1997

0.45**(0.38, 0.51)

0.45**(0.38, 0.51)

0.44**(0.38, 0.51)

Commercial

–0.02 (–0.10, 0.06) –0.03 (–0.10, 0.04) –0.03 (–0.10, 0.04)

–0.03 (–0.10, 0.04)

Noncommercial

–0.08 (–0.22, 0.05) –0.02 (–0.12, 0.09) –0.01 (–0.11, 0.10)

–0.02 (–0.12, 0.08)

Television viewing in 1997, h/d

Television viewing in 2002, h/d
Commercial
Noncommercial

0.06**(0.01, 0.12)

0.06**(0.01, 0.12)

0.06**(0.00, 0.12)

0.04 (–0.08, 0.16) 0.09 (–0.03, 0.21)

0.06*(0.00, 0.12)

0.09 (–0.03, 0.21)

0.09 (–0.03, 0.21)

Physical activity in 1997, min/d
None (Ref)
1–30

–0.19 (–0.44, 0.06)

> 30

0.00 (–0.20, 0.20)

Physical activity in 2002, min/d
None (Ref)
1–30

–0.18 (–0.47, 0.10)

> 30

–0.09 (–0.25, 0.06)

Eating in front of the television

0.04 (–0.02, 0.10)

in 2002
Adjusted R2

0.10

0.37

0.37

0.37

Note. BMI = body mass index; CI = conﬁdence interval. Regressions were also adjusted for child’s gender, age, race, ethnicity,
mother’s education level, and mother’s BMI. Sampling weights were applied to produce population-level inferences. The
sampling variance was estimated by the Huber–White method to reﬂect common variance among siblings.
a
Base model, n = 915.
b
Model 1 with baseline BMI controlled, n = 836.
c
Model 2 plus physical activity mediators, n = 836.
d
Model 2 plus eating while viewing mediator; n = 835.
*
P < .10;
**
P < .05.

disaggregate the types of television viewing to
which children are exposed. This disaggregation was consistent with distinct possible causal
pathways in the television–obesity link. The
use of a US-based nationally representative
longitudinal data set ensured generalizable
ﬁndings and permitted analysis that exploited
temporality to make a more convincing causal
case. In particular, the ability to control for
baseline BMI and thereby reduce the
potential for reverse causality among older
children was an important strength of the
analysis, in particular because it showed that
omitting baseline BMI introduced a conservative bias.
Observational data have well-known
limitations. Our study had several other
limitations as well. Adequate measures of
diet were not available to test whether the
effects of advertising might be mediated
through changes to children’s diet. Eating in

front of the television had no signiﬁcant
association with obesity, and the differences in associations that would be
expected because of the possible effect of
product placement and food company interstitials on public television were not
strong enough to have a measurable impact
in our analysis.
These negative ﬁndings do not completely
rule out the mechanisms investigated. It
could be that our measure of eating in front
of the television was too weak to adequately
pick up its effects. The television environment
has changed since 2002 and has changed
dramatically since 1997—today more interstitials are aired and more products are featured
than appeared in turn-of-the-century programming. It is possible that an analysis of more
recent data would have detected more pronounced effects of product placement and interstitials. Similarly, it is possible that the
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pronutritional content of educational
television has become both more common
and more effective since our data were
collected.
The time-use diaries that provided our
viewing data represented both a strength and
a weakness for our study. It allowed us to
categorize viewing by content in a form that
was relatively accurate and free of
systematic bias. However, data collection
for only 2 days per child per wave left considerable room for measurement error, and
this error may have been stronger for the
separate viewing categories than for overall
viewing.
As food advertisers increasingly ﬂock to
alternative formats, future research should
attempt to analyze the longer-term and realworld effects of advertising directly, that is,
outside of small-scale lab experiments. Food
advertisers have extensive presence on the
Internet, where advergames are becoming
common,60 and product placement is becoming
more common and more sophisticated in
broadcast television, movies, and video games.
Advertisers are also expanding their reach to
novel venues such as Web advertising, cell
phone advertising, stand-alone screens in gas
stations, and the Scholastic Book Club Flyer
sent home periodically with grade school
children.61

Conclusions
Television viewing may be a sedentary activity, but it is not for that reason that it is
associated with obesity in children. The relationship between television viewing and
obesity among children is limited to commercial television viewing and probably operates
through the effect of advertising obesogenic
foods on television. j

About the Authors
Frederick J. Zimmerman is with the Department of Health
Services, University of California, Los Angeles. Janice F.
Bell is with the Department of Health Services, University of
Washington, Seattle.
Correspondence can be sent to Frederick J. Zimmerman,
Box 951772, UCLA, Los Angeles, CA 90095-1772
(e-mail: fredzimmerman@ucla.edu). Reprints can be ordered at http://www.ajph.org by clicking on the ‘‘Reprints/
Eprints’’ link.
This article was accepted May 21, 2009.

American Journal of Public Health | February 2010, Vol 100, No. 2

RESEARCH AND PRACTICE

Contributors
F. J. Zimmerman designed the analysis and obtained the
data. The authors collaborated on extracting the data,
planning and executing the analysis, interpreting the
results, and writing the article.

Acknowledgments
This study was funded in part by the Health Resources
and Services Administration/Maternal and Child
Health Bureau (grant 1R40MC08965-01-00 to
Janice F. Bell).

Human Participant Protection
The data used are in the public domain. The research
was approved by the institutional review board of
Children’s Hospital and Regional Medical Center, Seattle,
WA.

References
1. Institute of Medicine. Progress in Preventing Childhood Obesity: How Do We Measure Up? Washington, DC:
National Academies Press; 2006.
2. Dietz WH Jr, Gortmaker SL. Do we fatten our
children at the television set? Obesity and television
viewing in children and adolescents. Pediatrics.
1985;75(5):807–812.
3. Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Macera
CA, Andersen RE. Television watching, energy intake,
and obesity in US children: results from the third National
Health and Nutrition Examination Survey, 1988–1994.
Arch Pediatr Adolesc Med. 2001;155(3):360–365.
4. Andersen RE, Crespo CJ, Bartlett SJ, Cheskin LJ, Pratt
M. Relationship of physical activity and television
watching with body weight and level of fatness among
children: results from the Third National Health and
Nutrition Examination Survey. JAMA. 1998;279(12):
938–942.
5. Lowry R, Wechsler H, Galuska DA, Fulton JE, Kann
L. Television viewing and its associations with overweight, sedentary lifestyle, and insufﬁcient consumption
of fruits and vegetables among US high school students:
differences by race, ethnicity, and gender. J Sch Health.
2002;72(10):413–421.
6. Singh GK, Kogan MD, Van Dyck PC, Siahpush M.
Racial/ethnic, socioeconomic, and behavioral determinants of childhood and adolescent obesity in
the United States: analyzing independent and joint
associations. Ann Epidemiol. 2008;18(9):682–695.
7. Rey-Lopez JP, Vicente-Rodriguez G, Biosca M,
Moreno LA. Sedentary behaviour and obesity development in children and adolescents. Nutr Metab Cardiovasc
Dis. 2008;18(3):242–251.
8. Delva J, O’Malley PM, Johnston LD. Health-related
behaviors and overweight: a study of Latino adolescents
in the United States of America. Rev Panam Salud Publica.
2007;21(1):11–20.
9. Jago R, Baranowski T, Baranowski JC, Thompson D,
Greaves KA. BMI from 3–6 y of age is predicted by TV
viewing and physical activity, not diet. Int J Obes (Lond).
2005;29(6):557–564.
10. O’Brien M, Nader PR, Houts RM, et al. The ecology
of childhood overweight: a 12-year longitudinal analysis.
Int J Obes (Lond). 2007;31(9):1469–1478.

11. Proctor MH, Moore LL, Gao D, et al. Television
viewing and change in body fat from preschool to
early adolescence: The Framingham Children’s Study.
Int J Obes Relat Metab Disord. 2003;27(7):827–
833.
12. Viner RM, Cole TJ. Television viewing in early
childhood predicts adult body mass index. J Pediatr.
2005;147(4):429–435.
13. Hancox RJ, Poulton R. Watching television is associated with childhood obesity: but is it clinically important? Int J Obes (Lond). 2006;30(1):171–175.
14. Reilly JJ, Armstrong J, Dorosty AR, et al. Early life
risk factors for obesity in childhood: cohort study. BMJ.
2005;330(7504):1357.
15. Vandewater EA, Shim MS, Caplovitz AG. Linking
obesity and activity level with children’s television and
video game use. J Adolesc. 2004;27(1):71–85.
16. DuRant RH, Baranowski T, Johnson M, Thompson
WO. The relationship among television watching, physical activity, and body composition of young children.
Pediatrics. 1994;94(4 Pt 1):449–455.
17. Robinson TN, Hammer LD, Killen JD, et al. Does
television viewing increase obesity and reduce physical
activity? Cross-sectional and longitudinal analyses
among adolescent girls. Pediatrics. 1993;91(2):273–
280.
18. Marshall SJ, Biddle SJ, Gorely T, Cameron N, Murdey
I. Relationships between media use, body fatness and
physical activity in children and youth: a meta-analysis.
Int J Obes Relat Metab Disord. 2004;28(10):1238–
1246.
19. Jordan AB, Kramer-Golinkoff EK, Strasburger VC.
Does adolescent media use cause obesity and eating
disorders?Adolesc Med State Art Rev. 2008;19(3):431–
449, viii–ix.
20. Robinson TN. Television viewing and childhood
obesity. Pediatr Clin North Am. 2001;48(4):1017–
1025.
21. Jordan AB, Robinson TN. Children, television viewing, and weight status: summary and recommendations
from an expert panel meeting. Ann Am Acad Pol Soc Sci.
2008;615(1):119–132.

28. Zimmerman FJ, Christakis DA. Associations between
content types of early media exposure and subsequent
attentional problems. Pediatrics. 2007;120(5):986–
992.
29. Weber DS, Singer DG. The media habits of infants
and toddlers: ﬁndings from a parent survey. Zero to Three.
2004;25(1):30–36.
30. Zimmerman FJ. Children’s Media Use and Sleep
Problems: Issues and Unanswered Questions. Menlo Park,
CA: Kaiser Family Foundation; 2008.
31. Kunkel D, Wilcox BL, Cantor J, Palmer E, Linn S,
Dowrick P. Report of the APA Task Force on Advertising
and Children. Washington, DC: American Psychological
Association; 2004.
32. Oates C, Blades M, Gunter B. Children and television
advertising: when do they understand persuasive intent?
J Consum Behav. 2002;1(3):238–245.
33. Cullingford C. Children’s response to television
advertising: the magic age of 8. Res Educ. 1994;51:
79–84.
34. Biddle SJH, Gorely T, Marshall SJ, Murdey I,
Cameron N. Physical activity and sedentary behaviours in
youth: issues and controversies. J R Soc Promot Health.
2004;124(1):29–33.
35. Robinson TN. Reducing children’s television viewing
to prevent obesity: a randomized controlled trial. JAMA.
1999;282(16):1561–1567.
36. 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.
37. Institute of Medicine. Food Marketing to Children and
Youth: Threat or Opportunity? McGinnis JM, Gottman JA,
KraakVI, eds. Washington, DC: National Academies
Press; 2006.
38. Gantz W, Schwartz N, Angelini JR, Rideout V. Food
for Thought: Television Food Advertising to Children in the
United States. Menlo Park, CA: Kaiser Family Foundation;
2007.

22. The Role of Media in Childhood Obesity. Menlo Park,
CA: Henry J. Kaiser Family Foundation; 2004. Issue
Brief.

39. Harrison K, Marske AL. Nutritional content of
foods advertised during the television programs children
watch most. Am J Public Health. 2005;95(9):1568–
1574.

23. Mainieri T. The Panel Study of Income Dynamics
Child Development Supplement: User Guide for CDS-II.
Ann Arbor, MI: Institute for Social Research, University
of Michigan; 2006.

40. Gamble MS, Cotugna N. A quarter century of TV
food advertising targeted at children. Am J Health Behav.
1999;23(4):261–267.

24. Juster FT, Ono H, Stafford FP. An assessment of
alternative measures of time use. Sociol Methodol.
2003;33:19–54.
25. Vandewater EA, Bickham DS, Lee JH. Time well
spent? Relating television use to children’s free-time
activities. Pediatrics. 2006;117(2):e181–e191.
26. Ogden CL, Kuczmarski RJ, Flegal KM, et al. Centers
for Disease Control and Prevention 2000 growth charts
for the United States: improvements to the 1977
National Center for Health Statistics Version. Pediatrics.
2002;109(1):45–60.
27. Wright JC, Huston AC, Vandewater EA, et al.
American children’s use of electronic media in 1997:
a national survey. J Appl Dev Psychol. 2001;22(1):
31–47.

February 2010, Vol 100, No. 2 | American Journal of Public Health

41. Taras HL, Gage M. Advertised foods on children’s
television. Arch Pediatr Adolesc Med. 1995;149(6):649–
652.
42. Kotz K, Story M. Food advertisements during children’s Saturday morning television programming: are
they consistent with dietary recommendations? J Am Diet
Assoc. 1994;94(11):1296–1300.
43. Cotugna N. TV ads on Saturday morning children’s
programming—what’s new? J Nutr Educ. 1988;20(3):
125–127.
44. Batada A, Seitz MD, Wootan MG, Story M. Nine
out of 10 food advertisements shown during Saturday
morning children’s television programming are for
foods high in fat, sodium, or added sugars, or low in
nutrients. J Am Diet Assoc. 2008;108(4):673–678.

Zimmerman and Bell | Peer Reviewed | Research and Practice | 339

RESEARCH AND PRACTICE

45. Connor SM. Food-related advertising on preschool
television: building brand recognition in young viewers.
Pediatrics. 2006;118(4):1478–1485.
46. Powell LM, Szczypka G, Chaloupka FJ. Exposure to
food advertising on television among US children. Arch
Pediatr Adolesc Med. 2007;161(6):553–560.
47. 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.
48. Schwartz MB, Vartanian LR, Wharton CM, Brownell
KD. Examining the nutritional quality of breakfast cereals
marketed to children. J Am Diet Assoc. 2008;108(4):
702–705.
49. Thompson DA, Flores G, Ebel BE, Christakis
DA. Comida en venta: after-school advertising on
Spanish-language television in the United States. J Pediatr.
2008;152(4):576–581.
50. Dixon HG, Scully ML, Wakeﬁeld MA, White VM,
Crawford DA. The effects of television advertisements for
junk food versus nutritious food on children’s food
attitudes and preferences. Soc Sci Med. 2007;65(7):
1311–1323.
51. Borzekowski DL, Robinson TN. The 30-second
effect: an experiment revealing the impact of television
commercials on food preferences of preschoolers. J Am
Diet Assoc. 2001;101(1):42–46.
52. Goldberg ME, Gorn GJ, Gibson W. TV messages
for snack and breakfast foods: do they inﬂuence
children’s preferences? J Consum Res.1978;5(2):
73–81.
53. Robinson TN, Borzekowski DL, Matheson DM,
Kraemer HC. Effects of fast food branding on young
children’s taste preferences. Arch Pediatr Adolesc Med.
2007;161(8):792–797.
54. Zimmerman FJ, Christakis DA, Meltzoff AN. Television and DVD/video viewing in children younger than
2 years. Arch Pediatr Adolesc Med. 2007;161(5):473–
479.
55. McNeal JU. Kids as Customers: A Handbook of
Marketing to Children. New York, NY: Lexington Books;
1992.
56. Gunter B, Oates C, Blades M. Advertising to Children
on TV: Content, Impact, and Regulation. Mahwah, NJ:
Lawrence Erlbaum; 2005.
57. Schor J. Born to Buy: The Commercialized Child and
the New Consumer Culture. New York, NY: Scribner;
2004.
58. Smith NE, Rhodes RE, Naylor PJ, McKay HA.
Exploring moderators of the relationship between physical activity behaviors and television viewing in elementary school children. Am J Health Promot. 2008;22(4):
231–236.
59. Schneider M, Dunton GF, Cooper DM. Media use
and obesity in adolescent females. Obesity (Silver Spring).
2007;15(9):2328–2335.
60. Kelly B, Bochynska K, Kornman K, Chapman K.
Internet food marketing on popular children’s websites
and food product websites in Australia. Public Health
Nutr. 2008;11(11):1180–1187.
61. Campaign for a Commercial-Free Childhood.
Shape up, Scholastic! 2009. Available at: http://www.
commercialexploitation.org/actions/scholastic.html.
Accessed April 2, 2009.

340 | Research and Practice | Peer Reviewed | Zimmerman and Bell

American Journal of Public Health | February 2010, Vol 100, No. 2

