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Public health experts increasingly call for substantial
nges in the food environment to effectively address
epidemic of obesity and poor diet among young

ple (Frieden et al., 2010; Goldberg and Gunasti, 2007;
ry et al., 2008). Many consider the volume of
rketing for calorie-dense nutrient-poor foods tar-
ed to children and adolescents to be one of the most
nicious environmental influences on food consump-

by youth (Harris et al., 2009a; Swinburn et al.,
8). A recent White House Task Force on Childhood

Obesity Report to the President highlights the need for
additional research to establish the link between
advertising and ‘‘food preferences and consumption by
children and adolescents’’ (White House Task Force on
Childhood Obesity, 2010). A substantial body of litera-
ture consistently demonstrates that food marketing
increases children’s preferences, requests to parents
and choices of advertised brands; however, far fewer
studies have examined effects of food marketing on
consumption of food categories (Hastings et al., 2003;
Institute of Medicine, 2006).

Recent research provides indirect evidence that food
marketing can have a significant impact on unhealthy
food consumption in children in the short-term (Epstein
et al., 2008; Halford et al., 2004, 2007; Harris et al.,
2009b). There is also evidence of long-term effects:
television exposure in middle and high school predicts
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A B S T R A C T

There is insufficient research on the direct effects of food advertising on children’s diet and

diet-related health, particularly in non-experimental settings. We employ a nationally-

representative sample from the Early Childhood Longitudinal Survey–Kindergarten

Cohort (ECLS-K) and the Nielsen Company data on spot television advertising of cereals,

fast food restaurants and soft drinks to children across the top 55 designated-market areas

to estimate the relation between exposure to food advertising on television and children’s

food consumption and body weight. Our results suggest that soft drink and fast food

television advertising is associated with increased consumption of soft drinks and fast food

among elementary school children (Grade 5). Exposure to 100 incremental TV ads for

sugar-sweetened carbonated soft drinks during 2002–2004 was associated with a 9.4% rise

in children’s consumption of soft drinks in 2004. The same increase in exposure to fast food

advertising was associated with a 1.1% rise in children’s consumption of fast food. There

was no detectable link between advertising exposure and average body weight, but fast

food advertising was significantly associated with body mass index for overweight and

obese children (�85th BMI percentile), revealing detectable effects for a vulnerable group

of children. Exposure to advertising for calorie-dense nutrient-poor foods may increase

overall consumption of unhealthy food categories.

� 2011 Elsevier B.V. All rights reserved.
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increased consumption of foods commonly advertised to
youth five years later (Barr-Anderson et al., 2009). One
study found that adiposity in children increased with
exposure to fast food advertising and that banning those
advertising practices could reduce the incidence of
childhood overweight by 18% (Chou et al., 2008). This
is true even though descriptive studies show that
exposure to food advertising by children and adolescents
has remained stable and may even slightly declined
(Desrochers and Holt, 2007; Holt et al., 2007; Zywicki
et al., 2004). Yet ‘‘Holt et al. (2007) do not directly
address the postulated link between ad exposure and
food consumption or other behaviors that may be
related to obesity’’ (Desrochers and Holt, 2007, p.
198), which we explore in the current analysis. They
also do not account for a host of other factors occurring
simultaneously in the time period that may be affecting
both changes in advertising and obesity.

As a whole, prior research suggests that food
advertising likely has significant negative effects on
young people’s diet, body weight, and health. The 2006
Institute of Medicine (IOM) report concluded that there
was substantial evidence that ‘‘food and beverage
marketing influences the preferences and purchase
requests of children, influences consumption at least
in the short term, is a likely contributor to less healthful
diets, and may contribute to negative diet-related health
outcomes and risks’’ (p. 307). This evidence has
motivated public health efforts to advocate for a
significant reduction in child exposure to advertising
for energy-dense nutrient-poor foods, including possible
government regulation if current self-regulatory indus-
try efforts do not substantially improve the marketing
landscape. Important support for these efforts can be
provided by further direct evidence that food advertising
increases consumption of the unhealthy food categories
most commonly promoted to youth. The IOM report goes
on to say that ‘‘[n]ew research is needed on food and
beverage marketing and its impact on diet and diet-
related health and on improving measurement strategies
for factors involved centrally in this research’’ (p. 309).
Our study is designed to contribute to the evidence and
test the hypothesis that children’s exposure to television
food advertising is associated with higher consumption
of highly advertised food categories, namely fast food
and soft drinks. In doing so, we draw from newer, more
comprehensive data previously unexploited in this area.
Using a nationally-representative sample from the Early
Childhood Longitudinal Study-Kindergarten Cohort
(ECLS-K) with food consumption data on 5th graders
and The Nielsen Company (Nielsen) measures of
children’s exposure to food advertising, we estimate
associations between exposure to TV advertising and
children’s food consumption and body weight. While we
perform several robustness checks to address the
potential endogeneity of advertising, data limitations
render it difficult to attribute the effects found to causal
mechanisms. We are therefore careful not to conclude
that the associations provide definitive evidence of
causality from advertising exposure to increased food

2. Methods

2.1. Participants

We used data from the ECLS-K, a nationally represen-
tative longitudinal study of kindergartners in 1998–1999
conducted by the National Center for Education Statistics.
The children were followed from kindergarten entry in the
fall of 1998 to the spring of the 8th grade (2007) with five
intermediate assessments. The survey collected data from
multiple sources, including children via questionnaires
and direct assessment in school, their parents interviewed
by phone, and teachers and school administrators sur-
veyed through questionnaires. The ECLS-K participants
were selected via a multistage probability sampling design
and some racial/ethnic groups were oversampled. More
details on the ECLS-K survey design are published else-
where (Tourangeau et al., 2009).

The original fall-kindergarten sample included 19,684
participants, but due to sample attrition (non-response
and children moving out of the original schools and not
being selected for follow-up) the spring-fifth grade sample
consisted of 12,029 eligible children and 11,820 of them
participated (Tourangeau et al., 2009). We removed
respondents missing data for any of the following
measures: body weight or height (N = 8201), consumption
of fast food and soft drinks (N = 570), residential location
(N = 830), TV viewing (N = 930), socio-demographic char-
acteristics of the child (N = 820), and the child’s mother
(N = 1100; children could be missing multiple measures).
After these exclusions 9760 children (82.6% of the original
sample) remained eligible for analysis. Children excluded
due to missing data were less likely to be of Asian origin or
live with a married mother and were more likely to live in
the South.

Advertising data were merged using geocoded data
from the ECLS-K in 2002 (3rd grade) and 2004 (5th grade).
Advertising years 2002 and 2003 were merged with 2002
ECLS-K data, while advertising year 2004 was merged with
2004 ECLS-K data. In that sense, with the exception of the
possibility that a child moved between 2002 and 2003,
advertising exposure is captured in the designated market
area of the child’s residence.

2.2. Measures

2.2.1. Dependent variables

2.2.1.1. Food consumption. Children completed a food
consumption questionnaire that assessed consumption
of fast food, soft drinks (including fruit and sports drinks;
referred throughout by ‘‘soft drinks’’), milk, 100% fruit
juice, fruit, and vegetables at any venue (home, school,
restaurants). We used fast food and soft drinks due to their
large share in children’s diet and associations with poor
nutrition and obesity (Collison et al., 2010).

For soft drinks, children were asked: ‘‘During the past
7 days, how many times did you drink soda pop

1
 All unweighted sample size numbers are rounded to the nearest ten

according to our license agreement for the restricted-use ECLS-K data.
consumption, but are suggestive of causal effects.
Please cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
children’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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AMPLES Coke, Pepsi, Mountain Dew), sports drinks
AMPLE Gatorade), or fruit drinks that are not 100%

it juice (EXAMPLES Kool-Aid, Hi-C, Fruitopia, Fruit-
rks)?’’ There were seven answer choices ranging from
id not drink any during the past 7 days’’ to ‘‘4 or more
es per day.’’ We converted responses into a count of
ly beverage servings; we used a mid-point for the
ge responses of ‘‘1 to 3 times during the past 7 days’’

‘‘4 to 6 times during the past 7 days’’ and capped
ponses to ‘‘4 or more times per day’’ at 4 (Powers and
, 2008).2

The fast food consumption question was: ‘‘During the
t 7 days, about how many times did you eat a meal or
ck from a fast food restaurant such as McDonald’s, Pizza
t, Burger King, KFC (Kentucky Fried Chicken), Taco Bell,
ndy’s and so on?’’ with the same seven answer choices

no intake to ‘‘4 or more times per day’’. We converted
scale responses to construct a count of daily fast food

als/snacks consumed using the same approach as for
drinks. To adjust for the skewed nature of the

ribution of food consumption (Fig. 1), we took the
ural logarithm of all consumption measures. A constant
s added before taking the natural logarithm so that no
ervations were deleted and to allow skewness to be as
e to zero as possible (using the lnskew0 command in

ta 10).

1.2. Body weight. Trained examiners took height and
ight measurements for the ECLS-K participants. We
d these measures to construct body mass index (BMI)
centiles and z-scores according to the CDC growth
rts for children’s age and gender (Kuczmarski et al.,
0). BMI z-scores served as our primary measure of

ld’s body weight status.

2. Independent variables

2.1. Children’s exposure to food advertising on TV. We
d Nielsen media data on annual gross rating points
Ps) for spot market advertising to children ages 6–11,
best-matched available age group for our sample of
-graders. Specifically, we looked at category-level

ertising of ready-to-eat cereal, regular and dietary
bonated soft drinks (CSDs), and quick service restau-
ts (i.e., fast food restaurants). These three categories are
ortant contributors to children’s diet and also most
n marketed to children. Indeed, the average child ages
1 viewed more than 2000 television commercials for

se categories combined in 2004, 40% of all food
mercials viewed (Harris et al., 2010b). Fast food, CSDs
cereal also accounted for most of food industry

nding on marketing to children ages 6–11 years in
6, with 26% of that spending on cereal advertising alone

deral Trade Commission, 2008).
We measure advertising in GRPs, which give the
centage of a specific target audience reached by

advertising for the category of interest in a specific
designated market area (DMA) during a certain time period.
For example, an advertising campaign that reaches 80% of a
demographic group during the year on average 100 times
will have GRPs of 80� 100 = 8000 for that year. Spot market
GRPs measure exposure to commercials that occurred only
in local television markets and contrast with national GRPs
that measure exposure to network, cable and syndicated
advertising aired across the country. Spot market data allow
us to examine differences in outcomes for children who
reside in different geographic areas. Children living in the
same market are assumed to have the same advertising
exposure, and our models adjust for individual TV viewing
behavior. We used advertising data for the most densely
populated 55 DMAs that covered on average 70.746% of the
total U.S. population according to Nielsen.3

The Nielsen data provided annual GRP totals by DMA
for the 2002, 2003 and 2004 calendar years.4 During this
time period, spot advertising as a proportion of children’s

0
%

1
0
%

2
0
%

3
0
%

4
0
%

P
e

rc
e

n
ta

g
e

 o
f 
E

C
L

S
-K

 S
a

m
p

le

0 1 2 3 4

Child's Daily Intake of Soda

0
%

1
0
%

2
0
%

3
0
%

4
0
%

5
0
%

P
e
rc

e
n
ta

g
e
 o

f 
E

C
L
S

-K
 S

a
m

p
le

0 1 2 3 4

Child's Daily Intake of Fast Food

Fig. 1. Distributions of soft drink and fast food consumption, ECLS-K.

We also run models where we cap the top response at 6 drinks per

3 Data on 56 DMAs are available, yet only 55 DMAs are available in all

three years. These DMAs are listed in Table A1.
4 Information on local allocation data, which identify how the national

GRP is allocated to each DMA market, would provide more variation in the
since multiplying the top response by 1.5 is standard in some settings

. Census Bureau, 1993).

advertising exposure at the DMA level. However, we lack access to these

data.

ease cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
ildren’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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total food advertising exposure dropped from 13.0% in
2002 to 7.9% in 2004 and continued to decline in the
following years. For packaged food products (excluding
restaurants), spot advertising in 2004 represented only
4.5% of children’s exposure, a reduction of 45% from the
2002 level. We chose to examine the period through 2004
as more recent years would not provide enough variance in
spot market advertising. Our preferred estimation relies on
the measures of cumulative exposure to TV food advertis-
ing combining 2002 through 2004 GRPs for each product.
The GRP measures were deflated by 10,000 to ease
interpretation of the regression coefficients.

2.2.3. Control variables

The ECLS-K offers rich data on a wide range of family,
school, community, and child characteristics that affect
child development and school performance. We use the
following controls: child’s age in months and its square,
race/ethnicity (reported by parents), gender, mother’s age
in years and its square, mother’s marital status, household
socio-economic status (SES), daily number of hours the
child spent watching TV, dichotomous variables for low
(<2500 grams) and high (�4000 g) birth weight (included
in BMI regressions only), and vectors indicating U.S. Census
regions.5 All control variables were assessed in 2004
parental interviews with the exception of the child’s birth
weight reported by parents at the kindergarten baseline.

2.3. Statistical analysis

We merged data from the ECLS-K and Nielsen using
geographic identifiers in each dataset, including zip codes
from the 2002 ECLS-K for the 2002–2003 advertising data
and 2004 ECLS-K zip codes for the 2004 advertising data.
From the original sample, 89% of children in 2002 and 93%
of children in 2004 had valid zip code data. Children
missing zip codes had on average higher BMI, were more
likely to be of minority race, lower SES, live in the South,
and have higher fast food intake. For children with
available zip code data but living outside of the most
populated 55 DMAs and missing advertising data
(N = 4040), we added a dichotomous variable to indicate
their lack of data and tested its significance across models.
Compared to children residing in the top 55 DMAs, these
participants were more likely to be from rural areas and of
lower socio-economic status.

We estimated a series of ordinary least squares (OLS)
regressions in which logarithmic scale food consumption
measures for fifth-grade children were regressed on
children’s exposure to fast food, CSD and cereal television
advertising in the year of the food assessment and two
years prior to it. This postulated relation can be interpreted
as the possible effect of increasing the child’s exposure to
TV advertising by 10,000 GRPs on the child’s daily
consumption of the advertised food category. Given that
our advertising measure refers to three annual GRP totals

and the outcome is measured on the log scale, the
regression coefficient gives a percentage change in daily
food consumption from exposure to an additional 100 food
commercials during three years for the average child.

The set of food consumption models was the following:
advertising of CSDs (regular and diet); advertising of fast
food restaurants; advertising of cereal; and three adver-
tising measures for cereal, CSDs and fast food restaurants
in one model. We used cereal advertising as a test of the
robustness of our specification: we would not expect
cereal advertising to affect consumption of soft drinks or
fast food. A set of similar models was estimated with BMI z-
scores as an outcome.

The potential endogeneity of advertising may be of
concern in this context. This may particularly be the case
with local advertising measures, yet we are compelled to
use local markets since national advertising provides no
source of variation at a point in time. Companies may
choose to place their advertisements in areas where
demand is already high to capture market share from other
companies perhaps rendering these types of companies
somewhat predatory in nature. Alternatively, they may
target areas where demand is low to capture demand
maybe revealing their cooperative nature. At the same
time, companies may be cooperative in areas where
demand is high to further increase demand on the
intensive margin. If the industry behavior is predatory,
our OLS estimates are likely biased upward. In contrast, our
estimates are conservative if the industry is cooperative.
There is evidence that the soft drink industry might be
more cooperative than predatory in nature, which would
render them more likely to capture demand that does not
exist rather than capture a competing company’s demand
(Gasmi et al., 1992).

In a similar context, Chou et al. (2008) address this
potential endogeneity using instrumental variables, where
the price of an advertisement and the number of house-
holds with a television in the DMA serve as instruments for
fast food advertising. These instruments are found to be
valid in that they jointly strongly predict advertising yet
are legitimately excludable from the BMI equation. Haus-
man tests in this context revealed OLS estimates to be
consistent, and that endogeneity was not problematic.

We rely on the Chou et al. (2008) study in addition to
specification checks other than our cereal advertising
falsification check to ensure that our OLS estimates are
consistent. The inclusion of many covariates in our models
should also somewhat mitigate this concern. Fixed effects
for US Census regions capture any time-invariant regional
characteristics associated with a company’s decision to
advertise in a particular region.

Our first check addresses possible omitted variables
bias in exploring alternate outcomes that should not be
influenced by any of our advertising measures. For
example, we do not expect fruit and vegetable consump-
tion or physical activity to change detectably as a result of
children’s exposure to soft drink or fast food commercials.
These specification checks aid in attributing the effects we
find to advertising and not to spurious correlation.

Our second specification check is to analyze the effect of
advertising on consumption without additional controls.

5 DMA fixed effects cannot be included in the regression model because

the DMA-level advertising measures vary across DMAs but are constant

within each DMA.
Please cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
children’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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uld companies choose to locate advertisements where
and is high, we would expect models with no

itional controls to yield significant effects that are
h in magnitude. As we show, in no case are our
mates without controls significant, and in all cases the
gnitude of the coefficients is lower than in the models
h a full set of controls, indicating that our reported
ults may be conservative rather than inflated.6

Our third check is to use only 2004 advertising. To
ximize our information on exposure, we combined

advertising data from 2002 to 2004, especially due to the
lingering effects of past advertising on current consump-
tion. Bagwell (2007), however, cites studies showing that
advertising effects depreciate within a year. While this
may vary from industry to industry, it does suggest that the
‘‘goodwill effects’’ of past advertising strongly influencing
current sales may not be the case. We run regressions using
only 2004 advertising, as the ECLS-K children were
interviewed in Spring 2004 and prior to being exposed
to all 2004 advertisements. While this is not a perfect
measure, since 2004 advertising is likely correlated with
2003 advertising, weaker estimates that are lower in
magnitude would suggest that the potential endogeneity
issue is mitigated. Indeed, this is our finding as shown in
Table A3, particularly for fast food consumption.

le 1

able definitions and weighted sample means, ECLS-K.

riable Description Mean (SD)

I z-score Body Mass Index z-score in 5th grade 0.668 (1.113)

ft Drink Consumption Number of soft drinks, sports drinks or fruit drinks consumed daily 0.907 (1.1)

st Food Consumption Number of fast food meals and/or snacks consumed daily 0.462 (0.75)

uit & Vegetable Consumption Number of fruits and/or vegetables consumed daily 2.860 (2.631)

ilk Consumption Glasses of milk consumed daily (including with cereal) 1.466 (1.330)

gorous Activity Number of days a week child participated in vigorous

physical activity continuously for at least 20 min

3.735 (1.922)

gular Carbonated Soft Drink Advertising Regular CSD spot TV GRPs for children aged 6–11,

2002–2004, from Nielsen (in 10,000 GRPs)

0.696 (0.824)

et Carbonated Soft Drink Advertising Diet CSD spot TV GRPs for children aged 6–11,

2002–2004, from Nielsen (in 10,000 GRPs)

0.076 (0.088)

real Advertising Cereal spot TV GRPs for children aged 6–11,

2002–2004, from Nielsen (in 10,000 GRPs)

1.746 (1.907)

st Food Advertising Fast food service restaurants spot TV GRPs for children

aged 6–11, 2002–2004, from Nielsen (in 10,000 GRPs)

4.402 (4.844)

ale Dichotomous variable that equals 1 if respondent is male 0.511 (0.500)

hite Non-Hispanic Dichotomous variable that equals 1 if respondent

is white but not Hispanic

0.568 (0.495)

ack Non-Hispanic Dichotomous variable that equals 1 if respondent

is black but not Hispanic

0.159 (0.366)

spanic Dichotomous variable that equals 1 if respondent is Hispanic 0.199 (0.400)

ian Dichotomous variable that equals 1 if respondent is Asian 0.030 (0.170)

her Race Dichotomous variable that equals 1 if respondent

is of a race other than White, Black, Hispanic, or Asian

0.043 (0.204)

e in Months Age of respondent in months 134.782 (4.696)

other’s Age in Yrs Age of respondent’s mother in years 38.682 (6.887)

w SES Low SES based on ECLS socioeconomic status variable created

using family education, occupation, and family income

(composite of 5 measures, each with mean = 0 and SD = 1)

0.206 (0.404)

iddle SES Middle SES based on ECLS socioeconomic status variable

created using family education, occupation, and family

income (composite of 5 measures, each with mean=0 and SD = 1)

0.597 (0.491)

gh SES High SES based on ECLS socioeconomic status variable

created using family education, occupation, and family

income (composite of 5 measures, each with mean = 0 and SD = 1)

0.198 (0.398)

arried Dichotomous variable that equals 1 if respondent’s

mother is married

0.676 (0.468)

gle Dichotomous variable that equals 1 if respondent’s mother is single 0.123 (0.328)

vorced Dichotomous variable that equals 1 if respondent’s mother

is divorced or separated

0.201 (0.401)

Viewing Child TV average daily viewing in hours, 5th grade 2.362 (1.245)

w Birth Weight Dichotomous variable that equals 1 if child’s birth weight

is less than 2500 g

0.071 (0.257)

gh Birth Weight Dichotomous variable that equals 1 if child’s birth weight

is greater than 4000 g

0.098 (0.298)

ing outside top 56 DMAs

(missing advertising data)

Dichotomous variable that equals 1 if respondent does not

live in one of the top 56 DMAs and has no advertising data

0.446 (0.497)

ce: Authors’ analysis.

s: Standard deviation is reported in parentheses. ECLS cross-sectional sample child-level weights are used in calculating the mean and standard

ation. Number of observations is 9760.

Results without controls are shown in Table A2, in addition to results

egular soft drink and fast food advertising with BMI as an outcome.

results are available from the authors upon request.
ease cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
ildren’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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We corrected standard errors for clustering at the DMA-
level of our advertising measures. Cross-sectional child-
level weights for parental interview data were applied in
all models. Table 1 defines all variables in the estimation
and provides their descriptive statistics.

3. Results

Fifth-graders consumed a mean (SD) of 0.46 (0.75) fast
food meals/snacks per day, with higher intake among low-
SES children of 0.71 (1.1) and African-American children of
0.78 (1.1). Some children reported no consumption of fast
food within the last 7 days (27%), but 12% of the
respondents consumed fast food at least daily. Soft drink
consumption was on average 0.91 (1.11) servings daily,
with 15% of children not drinking them in the last 7 days
and 19% reporting at least 2 daily servings. Children viewed
about 2.4 (1.2) hours of television per day with only 9%
children watching TV for less than 1 h. The average 6–11-
year-old child in the top 56 DMAs viewed 297 fast food
commercials on spot TV in 2002 (0.81 per day) and 238
(0.65 per day) in 2004 (29,748 and 23,772 GRPs,
respectively). Local advertising exposure was less intense

Table 2 presents results from estimations where child
soft drink consumption is the outcome. As predicted, an
increase in TV exposure to sugar-sweetened CSD advertis-
ing by 10,000 GRPs over the three-year period (the
equivalent of exposure to 100 ads in total or about 33
ads per year) was associated with a 9.4% increase in
children’s consumption of soft drinks, significant at the 1%
level (column 1). The elasticity at the mean value of regular
CSD advertising (0.696) implies that a 100% increase in
sugar-sweetened CSD advertising was associated with a
6.5% increase in children’s consumption of soft drinks. The
same increase in exposure to fast food advertising was
associated with a smaller soft drink consumption rise of
1.6%, significant at the 5% level (column 3). This positive
effect reveals the complementary nature of soft drinks and
fast food. When all three advertising measures (CSDs, fast
food, and cereal) were included, they were jointly
significant (p = 0.011) (column 5).

Table 3 presents results from estimations where child
fast food consumption is the outcome. An increase in TV
exposure to fast food advertising by 10,000 GRPs over the
three-year period was associated with a 1.1% increase in
children’s consumption of fast food, significant at the 10%

Table 2

Association between TV advertising and soft drink consumption.

VARIABLES Model 1 Advertising for

Regular CSDs (Std. Dev)

[Elasticity]

Model 2 Advertising

for Diet CSDs

(Std. Dev)

[Elasticity]

Model 3 Advertising

for Fast Food

(Std. Dev) [Elasticity]

Model 4 Advertising

for Cereal (Std. Dev)

[Elasticity]

Model 5 Advertising

for Cereal, Fast Food

& CSDs (Std. Dev)

[Elasticity]

Regular CSD Advertising 0.0938*** (0.026)

[0.0653]

Diet Soft

drink Advertising

0.8454** (0.346)

[0.0643]

Fast Food Advertising 0.0157** (0.008) [0.0691] 0.0012 (0.011)

[0.0053]

Cereal Advertising 0.0195 (0.014)

[0.0340]

0.0044 (0.013)

[0.0077]

Diet & Regular Soft

Drink Advertising

0.0798* (0.041)

[0.0616]

Male 0.1681*** (0.036) 0.1659*** (0.036) 0.1671*** (0.035) 0.1669*** (0.035) 0.1681*** (0.035)

Black Non-Hispanic �0.0393 (0.092) �0.0356 (0.091) �0.0347 (0.091) �0.0325 (0.092) �0.0399 (0.092)

Hispanic �0.0543 (0.042) �0.0467 (0.044) �0.0494 (0.042) �0.0495 (0.043) �0.0548 (0.042)

Asian �0.3150*** (0.085) �0.3107*** (0.085) �0.3078*** (0.086) �0.3128*** (0.086) �0.3158*** (0.087)

Other Race 0.0166 (0.069) 0.0166 (0.069) 0.0192 (0.069) 0.0176 (0.068) 0.0158 (0.068)

Age in Months �0.0872 (0.157) �0.0945 (0.154) �0.0927 (0.155) �0.0834 (0.156) �0.0870 (0.157)

Age in Months Sq 0.0004 (0.001) 0.0004 (0.001) 0.0004 (0.001) 0.0003 (0.001) 0.0004 (0.001)

Mother’s Age �0.0217 (0.021) �0.0218 (0.021) �0.0228 (0.022) �0.0233 (0.022) �0.0218 (0.021)

Mother’s Age Sq 0.0002 (0.000) 0.0002 (0.000) 0.0002 (0.000) 0.0002 (0.000) 0.0002 (0.000)

Middle SES 0.0828 (0.054) 0.0837 (0.055) 0.0840 (0.054) 0.0838 (0.055) 0.0832 (0.054)

High SES �0.0832 (0.067) �0.0823 (0.067) �0.0850 (0.066) �0.0867 (0.066) �0.0838 (0.067)

Single �0.0689 (0.071) �0.0668 (0.071) �0.0671 (0.072) �0.0690 (0.072) �0.0679 (0.072)

Divorced 0.0487 (0.050) 0.0483 (0.050) 0.0493 (0.050) 0.0505 (0.049) 0.0497 (0.049)

TV Viewing 0.0271 (0.019) 0.0270 (0.019) 0.0268 (0.019) 0.0270 (0.019) 0.0270 (0.019)

Living outside

top56 DMAs

0.0542 (0.055) 0.0535 (0.064) 0.0621 (0.074) �0.0098 (0.052) 0.0710 (0.070)

Constant 4.9357 (10.433) 5.4434 (10.290) 5.3493 (10.324) 4.7160 (10.382) 4.9036 (10.452)

Observations 9760 9760 9760 9760 9760

R-squared 0.033 0.032 0.032 0.031 0.033

Advertising p-value 0.0110

Note: Dependent variable pertains to the natural log of children’s soft drink consumption, adjusted for skewness. Robust standard errors are shown in

parentheses. Controls for Census region are included in all regressions. Elasticities calculated at the advertising mean are reported in brackets. Advertising

p-value refers to the joint significance of advertising variables in column (5). Regressions are weighted and clustered by designated market area.
* Significant at the 10% level.
** Significant at the 5% level.
*** Significant at the 1% level.
level (column 3). A significant 7.4% increase is found for a
for CSDs, 0.17 ads per day in 2002 and 0.10 in 2004.
Please cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
children’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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ch
ilar increase in regular CSD advertising, again revealing
trong complementary nature of the two goods. The
ticities are roughly the same at 0.05. When all three
ertising measures (CSDs, fast food, and cereal) were

luded, they were jointly significant (p = 0.046) (column

For both soft drink and fast food consumption,
bonated soft drink advertising emerges as a strong

significant predictor of consumption. Multicollinearity
oss the various measures of advertising for less healthy
ducts may be an issue, causing the effects of soft drink
ertising to dominate. Moreover, soft drink advertising
ikely to be significant due to the possible nonlinear
ure of advertising; since the mean of soft drink
ertising is much lower than that of fast food advertis-
, the effect is greater at the mean.
As illustrated in Table 4, increments in TV food
ertising exposure had no detectable effects on average
y weight as measured by BMI z-scores with the
eption of a marginally significant negative effect for
eal advertising (b =�0.026; p< 0.10) (column 4).

tail of the BMI distribution to focus on children with BMIs
at or above the 85th percentile, who were predicted to
have significantly higher BMI z-scores with incremental
exposure to TV fast food advertising. Specifically, a 10,000
GRP increase in fast food advertising was associated with a
0.01 unit increase in the BMI z-score (p< 0.01), an increase
of 1.5% from a mean BMI z-score of 0.668 (column 3). The
implied elasticity for the 85th percentile is 0.065.7 Similar
results for fast food advertising can be seen for the 75th
and 95th percentiles of the BMI distribution, albeit less
precisely measured (p< 0.10).

While fruit, vegetable, and milk consumption can be
indirectly affected by advertising of less healthy foods due
to displacement, we did not expect them to shift
significantly as a result of fast food or soft drink
advertising. Table 5 documents no significant association
between our advertising measures and fruit and vegetable

le 3

ciation between TV advertising and fast food consumption.

riables Model 1 Advertising

for Regular CSDs

(Std. Dev)

[Elasticity]

Model 2 Advertising

for Diet CSDs

(Std. Dev)

[Elasticity]

Model 3 Advertising

for Fast Food

(Std. Dev)

[Elasticity]

Model 4 Advertising

for Cereal

(Std. Dev)

[Elasticity]

Model 5 Advertising

for Cereal, Fast Food &

CSDs (Std. Dev)

[Elasticity]

gular CSD

Advertising

0.0736** (0.025)

[0.0512]

et Soft drink

Advertising

0.4593* (0.260)

[0.0349]

st Food

Advertising

0.0109* (0.006)

[0.0480]

0.0015 (0.009)

[0.0066]

real Advertising �0.0014 (0.017)

[0.0024]

�0.0152 (0.016)

[�0.0265]

et & Regular

Soft Drink

Advertising

0.0706** (0.034)

[0.0545]

ale 0.0530 (0.036) 0.0514 (0.036) 0.0522 (0.036) 0.0514 (0.036) 0.0524 (0.036)

ack

Non-Hispanic

0.2261*** (0.064) 0.2309*** (0.063) 0.2304*** (0.064) 0.2357*** (0.062) 0.2290*** (0.063)

spanic 0.1234** (0.046) 0.1301*** (0.047) 0.1278*** (0.046) 0.1320** (0.050) 0.1273** (0.048)

ian �0.1427* (0.076) �0.1383* (0.076) �0.1369* (0.077) �0.1354* (0.076) �0.1380* (0.077)

her Race 0.0267 (0.063) 0.0278 (0.063) 0.0289 (0.063) 0.0305 (0.062) 0.0290 (0.063)

e in Months �0.2162 (0.141) �0.2206 (0.141) �0.2202 (0.142) �0.2179 (0.139) �0.2213 (0.141)

e in Months Sq 0.0008 (0.001) 0.0008 (0.001) 0.0008 (0.001) 0.0008 (0.001) 0.0008 (0.001)

other’s Age �0.0260 (0.032) �0.0264 (0.033) �0.0269 (0.033) �0.0271 (0.033) �0.0258 (0.032)

other’s Age Sq 0.0003 (0.000) 0.0003 (0.000) 0.0003 (0.000) 0.0003 (0.000) 0.0003 (0.000)

iddle SES �0.1715*** (0.047) �0.1710*** (0.047) �0.1707*** (0.047) �0.1714*** (0.047) �0.1719*** (0.047)

gh SES �0.3054*** (0.063) �0.3052*** (0.064) �0.3068*** (0.064) �0.3062*** (0.064) �0.3036*** (0.063)

gle 0.0552 (0.083) 0.0556 (0.083) 0.0561 (0.083) 0.0529 (0.084) 0.0539 (0.083)

vorced 0.0843** (0.038) 0.0836** (0.038) 0.0845** (0.038) 0.0823** (0.037) 0.0816** (0.037)

Viewing 5th gr 0.0246 (0.023) 0.0246 (0.023) 0.0244 (0.023) 0.0247 (0.023) 0.0247 (0.023)

ing outside

top 56 DMAs

0.0879** (0.042) 0.0579 (0.044) 0.0825* (0.047) �0.0128 (0.059) 0.0610 (0.056)

nstant 13.8070 (9.501) 14.1381 (9.531) 14.1150 (9.593) 14.0195 (9.375) 14.1996 (9.489)

servations 9760 9760 9760 9,760 9760

squared 0.040 0.040 0.040 0.039 0.040

vertising p-value 0.0457

: Dependent variable pertains to the natural log of fast food consumption, adjusted for skewness. Robust standard errors are shown in parentheses.

trols for Census region are included in all regressions. Elasticities calculated at the advertising mean are reported in brackets. Advertising p-value refers

e joint significance of advertising variables in column (5). Regressions are weighted and clustered by designated market area.

Significant at the 10% level.

Significant at the 5% level.

Significant at the 1% level.

7 In their study, Chou et al. (2008) find implied BMI elasticities for fast-
restaurant advertising of 0.0157 for 3–11 year-olds, and 0.0263 for

18 year-olds.
ever, the results changed when we isolated the upper
food

12–
ease cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
ildren’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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consumption, and only cereal advertising predicted lower
milk consumption. We found that advertising for fast food
was marginally associated with lower children’s vigorous
physical activity, potentially reflecting the positive asso-

ciation of fast food advertising with BMI for heavier
children and their lower engagement in physical activity.

Due to the skewed and categorical nature of our
consumption measures, we perform several robustness

Table 4

Association between TV advertising and body mass index z-score.

VARIABLES Model 1 Advertising

for Regular CSDs

(Std. Dev)

[Elasticity]

Model 2 Advertising

for Diet CSDs

(Std. Dev)

[Elasticity]

Model 3 Advertising

for Fast Food

(Std. Dev)

[Elasticity]

Model 4 Advertising

for Cereal, Fast Food &

CSDs (Std. Dev)

[Elasticity]

Whole Sample

Regular CSD Advertising 0.0123 (0.031)

[0.0128]

Diet CSD Advertising 0.1012 (0.318)

[0.0115]

Fast Food Advertising 0.0046 (0.006)

[0.0303]

0.0108 (0.011)[0.0712]

Cereal Advertising �0.0259* (0.015) [�0.0677]

Diet & Regular

CSD Advertising

�0.0089 (0.050) [�0.0103]

Observations 9760 9760 9760 9760

R-squared 0.049 0.049 0.049 0.050

Advertising p-value 0.342

75th Percentile and above

Regular CSD Advertising 0.0142 (0.027)

[0.0148]

Diet CSD Advertising �0.0353 (0.213)

[�0.0040]

Fast Food Advertising 0.0083* (0.005)

[0.0547]

0.0160** (0.008) [0.1054]

Cereal Advertising �0.0065 (0.012) [�0.0170]

Diet & Regular

CSD Advertising

�0.0374 (0.031) [�0.0432]

Observations 4838 4838 4838 4838

R-squared 0.036 0.036 0.037 0.038

Advertising p-value 0.220

85th Percentile and above

Regular CSD Advertising 0.0277 (0.021)

[0.0289]

Diet CSD Advertising 0.0933 (0.204) [0.0106]

Fast Food Advertising 0.0099*** (0.004)

[0.0652]

0.0153** (0.006) [0.1008]

Cereal Advertising �0.0116 (0.011) [�0.0303]

Diet & Regular

CSD Advertising

�0.0199 (0.026) [�0.0230]

Observations 3808 3808 3808 3808

R-squared 0.049 0.049 0.052 0.053

Advertising p-value 0.041

95th Percentile and above

Regular CSD Advertising 0.0098 (0.015)

[0.0102]

Diet CSD Advertising 0.0032 (0.125) [0.0004]

Fast Food Advertising 0.0052* (0.003)

[0.0343]

0.0107* (0.006) [0.0705]

Cereal Advertising �0.0112* (0.006) [�0.0293]

Diet & Regular

CSD Advertising

�0.0212 (0.020) [�0.0245]

Observations 2062 2062 2062 2062

R-squared 0.085 0.085 0.087 0.089

Advertising p-value 0.178

Source: Authors’ analysis.

Notes: Dependent variable pertains to the BMI z-score. Robust standard errors are shown in parentheses. Controls for birth weight, gender, race/ethnicity,

age, mother’s age, socioeconomic status, mother’s marital status, TV viewing, and Census region are included in all regressions. Elasticities calculated at the

BMI z-score and advertising means are reported in brackets. Advertising p-value refers to the joint significance of advertising variables in column (5).

Regressions are weighted and clustered by designated market area.
* p< 0.10.
** p< 0.05.
*** p< 0.01.
Please cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
children’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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ch
cks by employing alternative specifications. These
ults are presented in Table A4a (for soda consumption
n outcome) and Table A4b (for fast food consumption

an outcome). The first four rows show results from
arate regressions, with the standard control variables
luded in each model.
The first column of Tables A4a and A4b reports results
2002–2003 advertising (excluding 2004, the year in
ich our outcome variables are measured). These
ults are in general slightly stronger than the results
ables 2 and 3, and thus remain consistent. Column 2

sents probit results where consumption = 1 if an
ividual consumed the product daily and 0 otherwise.
rginal effects are reported.) The qualitative nature of
results remains the same. Columns 3 and 4 report

ults for negative binomial and ordered probit models,

categories provided in the questionnaire.8 Results again
remain robust to specification. The last column (Column
5) reports results from models using a slightly altered
top category for consumption—6 rather than 4. These
results are qualitatively similar to those reported in
Tables 2 and 3.

4. Discussion

We observed higher consumption of soft drinks and fast
food in children with increased exposure to TV advertising

le 5

ification checks: associations between TV advertising and alternative outcomes.

RIABLES Model 1 Advertising

for Regular CSDs

(Std. Dev)

[Elasticity]

Model 2 Advertising

for Diet CSDs

(Std. Dev)

[Elasticity]

Model 3 Advertising

for Fast Food

(Std. Dev)

[Elasticity]

Model 4 Advertising

for Cereal, Fast Food &

CSDs (Std. Dev)

[Elasticity]

pendent variable:

Log of fruit and

vegetable consumption

gular CSD Advertising 0.0172 (0.024)

[0.0120]

et CSD Advertising 0.2357 (0.220) [0.0179]

st Food Advertising 0.0017 (0.005) [0.0075] �0.0042 (0.008) [�0.0185]

real Advertising 0.0086 (0.011) [0.0150]

et & Regular CSD

Advertising

0.0255 (0.035) [0.0197]

servations 9760 9760 9760 9760

squared 0.022 0.022 0.022 0.022

vertising p-value 0.7706

pendent variable:

Log of milk consumption

gular CSD Advertising 0.0103 (0.025)

[0.0072]

et CSD Advertising 0.3238* (0.191) [0.0246]

st Food Advertising 0.0001 (0.005) [0.0004] 0.0004 (0.006) [0.0018]

real Advertising �0.0289*** (0.009) [�0.0505]

et & Regular CSD

Advertising

0.0281 (0.024) [0.0217]

servations 9760 9760 9760 9760

squared 0.044 0.045 0.044 0.046

vertising p-value 0.0109

pendent variable:

Vigorous physical activity

gular CSD Advertising �0.0708 (0.049)

[�0.0493]

et CSD Advertising �0.1479 (0.610) [�0.0112]

st Food Advertising �0.0240* (0.013) [�0.1056] �0.0412* (0.023) [�0.1814]

real Advertising 0.0529 (0.032) [0.0924]

et & Regular CSD

Advertising

0.0450 (0.089) [0.0347]

servations 9570 9570 9570 9570

squared 0.051 0.050 0.051 0.052

vertising p-value 0.1385

ce: Authors’ analysis.

s: Robust standard errors are shown in parentheses. Standard controls included in Tables 2–4 are included in all regressions. Elasticities calculated at

advertising mean are reported in brackets for fruit & vegetable consumption and milk consumption. Semi-elasticities calculated at the advertising mean

reported in brackets for vigorous physical activity. Regressions are weighted and clustered by designated market area.

p< 0.10.

0.05

p< 0.01.

8 Results from Poisson models were very similar to negative binomial

models. Negative binomial models are preferred since tests for
idispersion were rejected, suggesting that Poisson models were

propriate.
pectively, using the original food consumption
equ

inap
ease cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
ildren’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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for CSDs and fast food. These findings suggest that
children’s exposure to advertising for calorie-dense
nutrient-poor foods is associated with increased overall
consumption of the unhealthy food categories commonly
advertised to children. This may contribute to poor diet in
children in the short-term, with potential long-term effects
on BMI and health, especially among the heaviest children.

Additionally, we found an association between CSD
advertising and soft drink consumption regardless of
whether we used advertising measures for sugar-sweetened
or diet products or their combination. Recently, beverage
companies have increased advertising of their diet products
relative to sugar-sweetened products (Harris et al., 2010a),
yet our results suggest it does not matter. Lack of association
in models testing the specification (e.g., cereal advertising as
a predictor of soft drink and fast food consumption) also
helps rule out potential spurious correlation.

The association between exposure to TV food advertis-
ing and children’s body weight is mainly confined to the
upper tail of the BMI distribution. Increasing exposure to
fast food advertising on TV is strongly associated with
higher BMI z-scores among 5th graders in the upper tails of
the BMI distribution starting at the 75th percentile. The
opposite is true for exposure to cereal advertising,
although the negative BMI association may be explained
by breakfast eating behaviors. Cereal consumption pre-
dicts the probability that a child eats breakfast (Albertson
et al., 2003; Nicklas et al., 1994), and consuming breakfast
is associated with good health (Siega-Riz et al., 1998).

There have been recent public health initiatives to
reduce children’s exposure to advertising for energy-dense
nutrient-poor foods, in particular CSDs and fast food. One
such initiative is the 2006 Children’s Food and Beverage
Advertising Initiative (CFBAI) (Council of Better Business
Bureaus, 2009). This initiative relies on industry self-
regulation to improve the nutritional quality of foods
marketed to children, although recent evaluations of food
advertising to children highlight the limitations of this self-
regulatory approach (Harris et al., 2010b; Kunkel et al.,
2009). Since 2004, children’s exposure to CSD advertising
has declined by 67% (Harris et al., 2010b). Powell et al.
(2010) also find a marked reduction in exposure to food
advertising by children and adolescents after the CFBAI,
reporting reductions in exposure to sweet and beverage
ads between 2003 and 2007. However, they identify
increases in exposure to fast food ads in the same time
period. Most major beverage companies belong to the
CFBAI, and they have taken dramatic steps to reduce their
television advertising to children. In contrast, exposure to
fast food advertising increased by 21% during the same
period. Only two major fast food advertisers (McDonald’s
and Burger King) belong to the CFBAI; and these
companies, along with non-participating fast food adver-
tisers, have instead introduced a few more nutritious
options to their children’s meals, but have continued to
advertise their products extensively to children. More
research is needed on the effectiveness of the industry
initiatives.

Our findings are subject to limitations. First, survey
consumption measures are based on children’s self-
reports, which may underestimate actual intake. We

have no details on actual food consumption and cannot
distinguish between diet and regular soft drinks, types of
foods consumed at fast food restaurants, or cereal
consumption. Also, lack of association between adver-
tising and children’s body weight across the BMI
distribution may be partly due to BMI being a stock
variable and less stable for children than adults. While
the BMI z-score adjusts for child’s age and gender (by
obtaining the z-score within each age/gender cell),
growth patterns differ from child to child, and we do
not capture long-run changes in body weight due to the
short time period analyzed. As an example of concerns
with using BMI as a measure of child’s health, obesity
was found to be a very poor gauge of high cholesterol in
children (Lee et al., 2009). In adults, fat-free mass, or
body composition, is likely a more accurate measure of
adiposity than BMI (Burkhauser and Cawley, 2008;
Wada and Tekin, 2010). The primary contribution of
this paper therefore pertains to food consumption and
not body mass index.

Although fruit and sports drinks were included in the
consumption question for soft drinks, we do not include
advertising for these drinks. Children between the ages of 6
and 11 were exposed to a similar number of ads for fruit
drinks and soft drinks in 2003 (Powell et al., 2010). We are
therefore underestimating the exposure to advertising by
children.

Our results may be overestimates in the sense that the
existence of the advertising does not equate to its
exposure. Yet the results are underestimates in the sense
that only spot advertising is analyzed and children are
exposed to food advertising through multiple media
channels. As stated above, soft drink advertising does
not include fruit and sports drinks. While it has been found
that exposure to television food advertising has not
increased over the 1977–2004 period, children see about
50 percent of television food advertising on children’s
programming (Holt et al., 2007).

Another significant limitation is lack of advertising data
for children living outside the top 55 DMAs (about 44% of
our sample) or the possibility that a child moved between
2002 and 2003. Furthermore, while evaluating delayed
effects of exposure to advertising in our study (throughout
2002–2004 and consumption in 2004) could be a concern,
there is evidence that young children’s exposure to
commercial television in 1997 affected their BMI in
2002 (Zimmerman and Bell, 2010).

Most importantly, our study establishes associations
rather than definitive causal mechanisms. Although our
models carefully control for a host of confounding factors
and include robustness checks to ensure that the effects
found are not due to spurious correlation, causality from
advertising to food consumption cannot be inferred using
the current data and methods. Urgently-needed future
research in this area should tackle the difficult identifica-
tion problem of finding and exploiting exogenous variation
in advertising exposure and linking it to consumption in
nationally representative panel data.

In summary, our results provide evidence that chil-
dren’s exposure to soft drink and fast food advertising on
television is associated with increased consumption of the
Please cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
children’s fast food and soft drink consumption and obesity. Econ. Hum. Biol. (2011), doi:10.1016/j.ehb.2011.02.004
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ertised product categories. As the overwhelming
jority of food commercials viewed by children are for
rgy-dense nutrient-poor foods, excessive intake of
ertised foods may ultimately present risk for weight

n. In light of the epidemic of childhood obesity,
tinuing child exposure to advertising for nutrition-
-poor foods is a serious public health concern.
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endix A

See Tables A1–A3 and Tables A4a and A4b.

le A1

55 designated market areas in 2002–2004 used in study.

A DMA

BUQUERQUE-SANTA FE MEMPHIS

LANTA MIAMI-FT. LAUDERDALE

STIN MILWAUKEE

LTIMORE MINNEAPOLIS-ST. PAUL

RMINGHAM

(ANN TUSC)

NASHVILLE

STON

(MANCHESTER)

NEW ORLEANS

FFALO NEW YORK

ARLOTTE NORFOLK-PORTSMTH-NEWPT NWS

ICAGO OKLAHOMA CITY

NCINNATI ORLANDO-DAYTONA BCH-MELBRN

EVELAND-AKRON

(CANTON)

PHILADELPHIA

LUMBUS OH PHOENIX (PRESCOTT)

LLAS-FT. WORTH PITTSBURGH

NVER PORTLAND OR

TROIT PROVIDENCE-NEW BEDFORD

AND RAPIDS-

KALMZOO-B.CRK

RALEIGH-DURHAM (FAYETVLLE)

EENSBORO-H.POINT

-W.SALEM

SACRAMNTO-STKTON-MODESTO

EENVLL-SPART-

ASHEVLL-AND

SALT LAKE CITY

RRISBURG-

LNCSTR-LEB-YORK

SAN ANTONIO

RTFORD & NEW

HAVEN

SAN DIEGO

USTON SAN FRANCISCO-OAK-SAN JOSE

DIANAPOLIS SEATTLE-TACOMA

CKSONVILLE ST. LOUIS

NSAS CITY TAMPA-ST. PETE (SARASOTA)

S VEGAS WASHINGTON DC (HAGRSTWN)

TLE ROCK-PINE BLUFF WEST PALM BEACH-FT. PIERCE

S ANGELES WILKES BARRE-SCRANTON

UISVILLE

Table A2

Specification checks: Model 1 of Table 2 & Model 3 of Table 3 without

controls.

Variables Dependent Variable

Soft Drink

Consumption

Fast Food

Consumption

BMI

Model 1

Advertising

for Regular

CSDs

(Std. Dev)

Model 3

Advertising

for Fast Food

(Std. Dev)

Regular CSD

Advertising

0.0377 (0.035) 0.0131

(0.066)

Fast Food

Advertising

0.0011

(0.005)

�0.0072

(0.011)

Observations 9760 9760 9760

R-squared 0.0009 0.0000 0.0005

Advertising

p-value

0.2607

Source: Authors’ analysis.

Notes: Robust standard errors are shown in parentheses. Regressions are

weighted and clustered by designated market area. *p< 0.10. **p< 0.05.

***p< 0.01.

Table A3

Specification checks: Model 1 of Table 2 & Model 3 of Table 3 separately

by advertising year.

Variables Dependent Variable

Soft Drink

Consumption

Fast Food

Consumption

BMI

Model 1

Advertising

for Regular

CSDs

(Std. Dev)

Model 3

Advertising

for Fast Food

(Std. Dev)

2002

Regular CSD

Advertising

0.3339***

(0.070)

0.089 (0.124)

Fast Food

Advertising

0.043**

(0.019)

�0.004 (0.028)

Observations 5791 5791 5791

R-squared 0.0411 0.0472 0.0625

2003

Regular CSD

Advertising

0.2977***

(0.100)

�0.222 (0.149)

Fast Food

Advertising

0.0387**

(0.019)

0.019 (0.030)

Observations 5734 5734 5734

R-squared 0.0396 0.0471 0.0653

2004

Regular CSD

Advertising

0.3039***

(0.097)

�0.2854** (0.139)

Fast Food

Advertising

0.0391

(0.026)

0.052* (0.030)

Observations 6299 6299 6299

R-squared 0.0336 0.0410 0.0624

Source: Authors’ analysis.

Notes: Robust standard errors are shown in parentheses. Standard

controls included in Tables 2–5 are included in all regressions.

Regressions are weighted and clustered by designated market area.
* p< 0.10.
** p< 0.05.
*** p< 0.01.
ease cite this article in press as: Andreyeva, T., et al., Exposure to food advertising on television: Associations with
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Table A4a

Robustness of results to various specifications: soda consumption.

Variables (1) (2) (3) (4) (5)

2002–2003

Advertising

Probit Negative

Binomial

Ordered

Probit

Adjusted Consumption

Measures

Regular CSD Advertising 0.1520*** (0.033) 0.0373*** (0.009) 0.6480*** (0.139) 0.0957*** (0.025) 0.1073*** (0.031)

Diet CSD Advertising 1.0195* (0.538) 0.3382** (0.143) 5.5908*** (1.964) 0.8526** (0.361) 0.9706** (0.409)

Fast Food Advertising 0.0237** (0.010) 0.0059** (0.003) 0.1062** (0.047) 0.0156** (0.008) 0.0178* (0.009)

Cereal Advertising 0.0286 (0.019) 0.0064 (0.008) 0.1116 (0.105) 0.0207 (0.014) 0.0215 (0.016)

Fast Food Advertising �0.0026 (0.016) �0.0003 (0.005) �0.0036 (0.068) �0.0002 (0.011) 0.0008 (0.013)

Cereal Advertising 0.0083 (0.018) 0.0005 (0.007) 0.0059 (0.086) 0.0060 (0.013) 0.0044 (0.015)

Diet & Regular CSD Advertising 0.1439** (0.061) 0.0352** (0.017) 0.6027*** (0.219) 0.0852** (0.040) 0.0935* (0.048)

Advertising p-value 0.00112 0.00042 0.0000 0.0033 0.01343

Observations 9760 9760 9760 9760 9760
* p< 0.10.
** p< 0.05.
*** p< 0.01.

Table A4b

Robustness of results to various specifications: fast food consumption.

Variables (1) (2) (3) (4) (5)

2002–2003

Advertising

Probit Negative

Binomial

Ordered

Probit

Adjusted

Consumption

Measures

Regular CSD Advertising 0.1098*** (0.036) 0.0133** (0.005) 0.3245*** (0.087) 0.0766*** (0.023) 0.0798*** (0.028)

Diet CSD Advertising 0.5306 (0.459) 0.1550*** (0.057) 2.9934*** (0.896) 0.5424** (0.242) 0.4926* (0.292)

Fast Food Advertising 0.0157* (0.009) 0.0018 (0.001) 0.0488** (0.021) 0.0108* (0.006) 0.0120* (0.007)

Cereal Advertising �0.0013 (0.020) �0.0029 (0.005) �0.0092 (0.068) �0.0041 (0.017) �0.0014 (0.018)

Fast Food Advertising 0.0004 (0.014) �0.0002 (0.003) 0.0046 (0.037) 0.00001 (0.009) 0.0020 (0.010)

Cereal Advertising �0.0197 (0.019) �0.0059 (0.004) �0.0774 (0.049) �0.0183 (0.015) 0.0751* (0.038)

Diet & Regular CSD

Advertising

0.1151** (0.054) 0.0163 (0.010) 0.3330** (0.152) 0.0805** (0.035) �0.0165 (0.018)

Advertising p-value 0.03494 0.00872 0.0000 0.0100 0.05718

Observations 9760 9760 9760 9760 9760

Notes: Marginal effects evaluated at the mean are reported in columns (2) and (3). Coefficients are reported in remaining columns. Weekly consumption

values are used in the negative binomial count models. Raw responses are used in ordered probit models. Robust standard errors are shown in parentheses.

Standard controls included in Tables 2–5 are included in all regressions. Regressions are weighted and clustered by designated market area.
* p< 0.10.
** p< 0.05.
*** p< 0.01.
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