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Objective: To test whether alcohol advertising expen-

Results: Youth who saw more alcohol advertisements

ditures and the degree of exposure to alcohol advertisements affect alcohol consumption by youth.

on average drank more (each additional advertisement
seen increased the number of drinks consumed by 1%
[event rate ratio, 1.01; 95% confidence interval, 1.011.02]). Youth in markets with greater alcohol advertising expenditures drank more (each additional dollar spent
per capita raised the number of drinks consumed by 3%
[event rate ratio, 1.03; 95% confidence interval, 1.011.05]). Examining only youth younger than the legal
drinking age of 21 years, alcohol advertisement exposure and expenditures still related to drinking. Youth in
markets with more alcohol advertisements showed increases in drinking levels into their late 20s, but drinking plateaued in the early 20s for youth in markets with
fewer advertisements. Control variables included age, gender, ethnicity, high school or college enrollment, and alcohol sales.

Design: Longitudinal panel using telephone surveys.
Setting: Households in 24 US media markets, April 1999

to February 2001.
Participants: Individuals aged 15 to 26 years were randomly sampled within households and households within
media markets. Markets were systematically selected from
the top 75 media markets, representing 79% of the US
population. The baseline refusal rate was 24%. Sample
sizes per wave were 1872, 1173, 787, and 588. Data on
alcohol advertising expenditures on television, radio, billboards, and newspapers were collected.
Main Exposures: Market alcohol advertising expen-

ditures per capita and self-reported alcohol advertising
exposure in the prior month.
Main Outcome Measure: Self-reported number of
alcoholic drinks consumed in the prior month.
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Conclusion: Alcohol advertising contributes to increased drinking among youth.
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HE CAUSES OF ALCOHOL USE

among youth, including
older children, adolescents, and young adults, are
a major public health concern. Drinking among youth can result in
a panoply of negative consequences, including poor grades, risky sex, alcohol addiction, and car crashes. 1-4 Drinkers
younger than 21 years, who consume approximately 20% of all alcoholic drinks,5
imbibe more heavily than adults per drinking episode6 and are involved in twice as
many fatal car crashes while drinking.7 The
problem is getting worse, with youth initiating drinking at an earlier age on average than they did in the past.8
There is much public policy debate
about whether alcohol advertising is partially responsible for youth consumption
levels. The alcohol industry is not subject to federal restrictions on their advertising practices but has voluntary advertising codes created by the major alcohol
trade groups. Even when the alcohol in-
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dustry adheres to a code requiring that at
least 70% of the audience (50% before fall
2003) for print, radio, and television advertisements consist of adults of legal
drinking age, many youth are exposed to
alcohol advertisements.9,10 There are often greater concentrations of alcohol advertisements in media aimed at youth than
at adults.10-13 However, studies of advertising content and youth exposure rates
have not assessed the impact of advertising on youth. In 1997, the US Congress
asked the National Institutes of Health for
more scientific evidence on the relationship between advertising and alcohol use
among those younger than the legal drinking age.14

For editorial comment
see page 100
The most important question regarding alcohol advertising effects is whether
the association between alcohol advertising and use is causal.14 Cross-sectional sur-
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veys have found small, statistically significant, positive
correlations (mean r = 0.19) between self-reported alcohol advertising and youth drinking,15-19 but they cannot
establish causality.20 Cumulative exposure to alcohol advertising and some effective advertising campaigns may
change the way youth think about alcoholic beverages21-27 and may increase drinking. Recently, exposure
to some forms of alcohol advertising has been linked to
drinking onset.28 On the other hand, drinkers like alcohol advertisements more than nondrinkers like the advertisements,24,26 have greater brain responses to alcohol advertisements,29 and may remember them better.25,30
An association between advertising exposure and drinking may therefore be due in part to drinkers reporting
greater exposure than nondrinkers. It is also possible that
advertisements induce drinkers to drink more. Another
approach to research on alcohol advertising has shown
that bans lead to a reduction in aggregate alcohol consumption,31,32 but it is unknown how bans would affect
youth.
We examined a national cohort of youth longitudinally to assess the effects of alcohol advertising on drinking amounts over time. The first hypothesis was that youth
who reported greater exposure to alcohol advertising
would have increased alcohol use over time. The second hypothesis concerned the effect of living in an environment with comparatively greater or fewer alcohol
advertisements. By examining market-level measures of
advertising expenditures per capita, we avoid the potential self-reporting bias among drinkers. We predicted that
greater alcohol advertising expenditures per capita are
correlated with greater youth drinking.

Households within markets were systematically sampled from
a list of randomly selected households with telephones in the
selected markets.36 The list was purchased from Genesys Sampling Systems.37 Within a household, the youth with the most
recent birthday was selected. The mean±SD response rate across
markets at baseline was 27% ± 12%, and the refusal rate was
24%±7%, with many households of unknown eligibility not
reached after 20 callbacks.38 The sample sizes per wave were
1872, 1173, 787, and 588. The mobility of the 18- to 26-yearold segment of the population contributed greatly to sample
attrition. Only 19% of the attrition at the second interview was
due to a refusal to participate, compared with 68% due to disconnected numbers or respondent no longer in residence. Compared with youth who remained in the sample, youth who
dropped out by the fourth interview were slightly older (20.2
vs 19.7 years), less likely to have been in high school (27.6%
vs 42.3%), less likely to have been living at home (58.8% vs
70.7%), and drank more alcohol as of baseline (23.6 drinks per
month vs14.9 drinks per month). Having greater attrition among
drinkers is similar to other longitudinal youth alcohol use studies.39 To minimize the effects of sampling and attrition, participants contributed as much data as was collected for them
in the analysis (no cases were dropped), and the variables related to attrition were controlled statistically in the analyses.
The data were weighted at baseline by age, gender, and market to reflect the US population aged 15 to 26 years in the top
75 media markets. Weighting to a known population distribution adjusts for sampling fluctuations, nonresponse, and noncoverage.36 The weighted data produced similar coefficients to
the unweighted analyses.
The study received approval from the University of Connecticut institutional review board. Study participants and the
parents of study participants younger than 18 years gave their
oral consent before the baseline interview.

OUTCOME MEASURE
METHODS
A random sample of youth aged 15 to 26 years from 24 US
Nielsen media markets were interviewed 4 times during 21
months. Interviews were conducted in April through July 1999,
December through January 2000, May through June 2000, and
December through January 2001, using computer-aided telephone interviewing.

SAMPLING
Twenty-four media markets were sampled to enable comparisons of advertising incidence across markets. Industry data on
advertising were available for the 75 largest Nielsen media markets33 in the United States, representing the 79% of the US population that lives in markets with populations of more than
957 000. To select markets, we conducted a cluster analysis in
each of 6 US census geographic regions based on population
size; population ethnic and religious composition; average income; annual state consumption of beer, wine, and liquor; state
laws prohibiting sales of beer and liquor for off-premise consumption from restaurants, bars, grocery stores, gas stations,
or drugstores; and percentage of households with cable television.33-35 Markets were sampled from the identified clusters
so that each geographic region in the sample was proportional
to the number of top 75 markets within the region. Priority was
given to markets with industry data on radio and billboard advertising, but otherwise selection was random. The selected 24
markets in the aggregate were not statistically different from
the markets not selected on any of the measured criteria.

Respondents were asked 3 questions about alcohol use: “On
how many days did you drink any alcoholic beverage in the
past 4 weeks” (frequency), “When you drank alcohol, how many
drinks, glasses, bottles, or cans did you have per day, on average” (average quantity), and “What is the maximum number
of alcoholic drinks, glasses, bottles, or cans you had on one occasion” (maximum quantity). Alcohol use was computed by
multiplying drinking frequency by the mean of the average and
maximum quantity of drinking. For example, if a respondent
reported drinking 5 times in the past month, having 2 drinks
on average, and a maximum quantity on one occasion of 4, we
multiplied 5 by (2⫹ 4)/2 for a final score of 15. Thus, the measure estimated the number of alcoholic drinks consumed in the
past month.

ADVERTISING MEASURES
Advertising exposure was measured using 2 questions that assessed self-reported beer or liquor and premixed drink (eg,
Smirnoff Ice) advertising exposure in the past month on each
of 4 media (television, radio, magazines, and billboards) for a
total of 8 items. The 8 items were summed to make an index.
The question format was, “How many times in the past 4 weeks
have you seen (media) ads for (beer/liquor or premixed drinks)?”
To standardize across response formats on different surveys,
“none” was coded as 0, “a few” and responses of 1 to 3 were
coded as 2, “some” and responses of 4 to 6 were coded as 5,
and “many” and responses of 7 or greater were coded as 10.
(Ten was the modal response for the continuous response format for answers of 7 or greater.)
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MARKET ALCOHOL ADVERTISING
EXPENDITURES PER CAPITA
Industry data on the amount spent on alcohol advertisements
(in thousands) on television, radio, newspaper, and outdoors
(mostly billboards) in each market in 1999 and 2000 were purchased from TNS Media Intelligence (formerly, Competitive Media Reporting).40 The figure was divided by the market adult
population size33 to create an expenditures-per-capita index.

OTHER MEASURES
Data collection took place for several months for each wave.
Time of the interview per individual and per wave was measured as the number of months past the start of the study (April
1999) that the interview took place. Thus, for someone interviewed in December 1999, the time was 8 months.

ALCOHOL SALES PER CAPITA
The total number of beer, wine, and liquor cases (in hundreds) sold per 1000 adults in each state in 2000 was purchased from an industry source.41 It is important to control for
total alcohol consumption levels because markets with greater
sales may attract more alcohol advertising from brands competing to sell in markets with more heavy drinkers. In addition, adults who consume more on average may have an influence on youth drinking through tolerant attitudes and modeling.
It is estimated that four fifths of all alcoholic beverages are consumed by adults.5

DEMOGRAPHICS
Age was an individual’s age in years beyond 15 years measured at baseline. Other demographic variables included the
dummy variables of female, gender, current school status (in
high school, in college, or not in school), and ethnicity (African American, Hispanic, or neither).

STATISTICAL ANALYSIS
We used multilevel modeling to handle the complex sample
and repeated-measures design.42 There were 3 levels of analysis: (1) 4418 observations, accounting for the repeated measures within individuals, (2) 1858 individuals, and (3) 24 markets. The software used was HLM 6.01.43 Because the outcome
variable was count data (number of drinks) with many zeros
(nondrinkers), we conducted nonlinear analysis using a Poisson sampling model with a log-link function.42,44-46 The weights
were applied at level 2. Analysis of the unconditional model
showed that the largest share of the variance in alcohol use was
within individuals (81%), reinforcing the importance of examining alcohol use within individuals.
We modeled growth in drinking over time by including
month of interview in the model at level 1.47 Since youth
often increase their drinking as they age, we allowed growth
to vary by age by including an interaction term between time
and age.
The model examined the impact on alcohol use of alcohol
advertising at the 3 levels: differences within individuals over
time in advertising exposure, differences between individuals
in advertising exposure, and market-level advertising expenditures. Alcohol advertising exposure at level 1 was centered
on the individual’s mean alcohol advertising exposure across
all observations. Centering around an individual’s mean is recommended when the aggregate of the level 1 predictors has a
separate and distinct relationship with the outcome variable com-

pared with variations within an individual.42,45,47 The individual’s mean advertising exposure was added as an independent
variable at level 2, and market-level advertising expenditures
were added at level 3. We added an interaction term between
time and age and market advertising expenditures to test for
differential growth in drinking over time by differences in market advertising expenditures and as youth age.
The model controlled for several potential confounders, including gender, age, ethnicity, and school status, all of which
are known to vary with alcohol use.48 Since school status could
vary over time, 2 dummy variables for school status (high school,
college, and no school) were entered at level 1. Another potential confounder, alcohol sales per capita, was entered at level
3. Alcohol sales, market advertising expenditures, time, and age
were centered around the grand mean to aid in interpretation
of the coefficients. Centering is particularly useful when dealing with interaction terms.49 Error terms were included for all
variables at level 3. Among the level 1 variables, the intercept
and time were allowed to randomly vary. (If more than 2 factors were treated as randomly varying, the model would not
converge.) The model tested was as follows:
=␥000 ⫹ ␥001 (Alcohol Sales per Capita) ⫹ ␥002 (Market Advertising Expenditures per Capita) ⫹ ␥010 (Female) ⫹ ␥020 (Age)
⫹ ␥030 (Black) ⫹ ␥040 (Hispanic) ⫹ ␥050 (Mean Advertising Exposure) ⫹ ␥100 (Time) ⫹ ␥110 (Time·Age) ⫹ ␥101 (Time·Age·Market
Advertising Expenditures per Capita) ⫹ ␥200 (Advertising Exposure, Within Individual) ⫹ ␥300 (High School) ⫹ ␥400 (College)
⫹ r0 ⫹ r1 (Time) ⫹ u00 ⫹ u01 (Female) ⫹ u02 (Age) ⫹ u03 (Black)
⫹ u04 (Hispanic) ⫹ u05 (Mean Advertising Exposure) ⫹ u10 (Time)
⫹ u11 (Time·Age) ⫹ u20 (Advertising Exposure, Within Individual) ⫹ u30 (High School) ⫹ u40 (College) ⫹ e
where  is the log-link function for drinking, ␥ is the estimated
coefficient, e is the level 1 (observation) random effect, r is the
level 2 (individual) random effect, and u is the level 3 (marketlevel) random effect.
The analysis was repeated for the subset of the sample
younger than 21 years because of the importance of underage
drinking. The sample sizes were 2286 at level 1, 1094 at level
2, and 24 at level 3. The intercept was the only random factor
among the level 1 variables. The results show the unit-specific
models and the event rate ratios. The event rate ratio, which
for a Poisson model is the exponential of a coefficient, can be
interpreted as the percentage change in the dependent variable associated with an increase of 1 unit in the independent
variable, holding other factors constant.42
RESULTS

Sixty-one percent of the sample had at least 1 drink in
the past month at baseline (Table 1). Drinkers consumed 38.5 total drinks on average in the past month at
baseline (95% confidence interval [CI], 34.3-42.7), imbibing an average of 4.5 drinks per episode (95% CI, 4.34.8). Drinkers younger than 21 years had 29 drinks on
average at baseline, with 4.5 drinks on average each drinking session (95% CI, 4.1-4.8). The market alcohol advertising spending ranged from $78 000 (Tulsa, Okla) to
$88 750 000 (Los Angeles, Calif) during 1999 and 2000,
with a mean of $14 800 000 worth of alcohol advertising (95% CI, $13 800 000-$15 800 000). Per capita spending ranged from $0.20 to $17.3, averaging $6.8 (95% CI,
6.6-7.0). Individuals reported seeing an average of 22.7
alcohol advertisements per month at baseline.
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Table 1. Demographics, Alcohol Advertisement Exposure, and Market Alcohol Advertisement
Expenditures by Mean Alcohol Use and Changes in Alcohol Use Over Time

Characteristic
Total
Drinkers (any drink in past month baseline)
Drinkers younger than 21 y
Gender
Male
Female
Race/ethnicity
Hispanic
Black
White
Education, baseline
In high school
In college
Not in school
Age, y
15-21, baseline
⬍18
18 (⬍21)
21 (⬍23)
23-26
Television market advertising expenditures per capita
⬍2
2-5.9
6-9.9
ⱖ10
Advertising exposure, baseline
⬍8
8-29
30-51
ⱖ52

% of
Sample

Mean Baseline
Alcohol Use in
Prior Month (95%
CI)

Mean Change in
Alcohol Use From
Baseline to Time
4 (95% CI)

100.0
60.8
49.3*

23.4 (20.7 to 26.1)
38.5 (34.3 to 42.7)
29.0 (23.9 to 34.0)

2.4 (−1.6 to 6.4)
1.2 (−6.3 to 8.7)
17.5 (6.1 to −28.8)

51.2
48.8

36.7 (37.8 to 41.5)
9.8 (8.0 to 11.6)

1.9 (−5.8 to 9.7)
2.7 (0.5 to 5.1)

8.2
11.4
69.9

24.2 (21.3 to 27.1)
25.6 (22.6 to 28.6)
17.9 (13.4 to 22.4)

−.2 (−6.9 to .5)
2.6 (−0.9 to 6.1)
3.1 (−2.1 to 8.2)

28.0
31.0
41.0

6.5 (4.3 to 8.8)
27.6 (22.6 to 32.5)
32.9 (27.6 to 38.2)

6.7 (3.6 to 9.9)
13.6 (3.0 to 24.1)
−11.6 (−19.4 to −3.8)

60.0
27.0
25.0
16.0
32.0

14.3 (11.7 to 17.0)
8.5 (5.4 to 11.6)
20.4 (16.1 to 24.8
42.1 (31.5 to 52.7)
29.1 (24.3 to 33.8)

9.5 (4.7 to 14.3)
4.8 (1.9 to 7.7)
17.1 (5.7 to 28.5)
−8.8 (−23.4 to 5.7)
−6.8 (−14.3 to 0.6)

20.9
29.0
25.0
25.1

24.3 (18.0 to 30.6)
24.4 (18.8 to 30.0)
18.4 (14.4 to 22.4)
26.3 (20.9 to 31.8)

−5.4 (−13.4 to 2.7)
−2.3 (−9.7 to 5.1)
5.3 (−0.3 to 11.0)
12.7 (1.7 to 23.7)

15.7
55.6
24.1
4.6

18.5 (11.2 to 25.9)
23.3 (19.8 to 26.8)
24.6 (19.4 to 29.8)
34.9 (17.7 to 52.1)

.7 (−8.4 to 9.9)
1.2 (−3.3 to 5.6)
8.0 (−3.5 to 19.5)
−5.2 (−24.9 to 14.5)

Abbreviation: CI, confidence interval.
*Among those younger than 21 years.

The results in Table 2 show that advertising exposure was positively related to an increase in drinking.
Holding other factors constant, individuals who saw 1
more advertisement average than other individuals had
1% more alcoholic drinks per month (event rate ratio,
1.01; 95% CI, 1.01-1.02). Within-individual variation in
advertising exposure was not a statistically significant factor in drinking, so whether a youth saw more or fewer
advertisements in a particular month than he or she typically saw was not as important a determinant of drinking as that person’s average level of advertising exposure over time.
Market advertising expenditures per capita were related to drinking levels and to growth in drinking over time.
For every additional dollar per capita spent on advertising
in the market, individuals consumed 3% more alcoholic
beverages per month (event rate ratio,1.03; 95% CI, 1.011.05), holding constant other factors, including time. There
was an interaction effect between time and age and market advertising expenditures. In markets with high levels
of advertising expenditures per capita, growth in drinking
over time is steepest among older youth, reaching close to
50 drinks a month for 25-year-olds (Figure 1). In markets with low levels of advertising expenditures per capita,

the initial drinking rates were lower than in markets with
high levels of advertising expenditures per capita
(Figure 2). Younger age groups show an increase in drinking over time but at a slower rate than peers in markets with
high levels of advertising expenditures per capita. Around
the age of 22 years, growth flattens out, with little increase
in drinking over time. Above age 23 years, drinking declines over time in the markets with low levels of advertising expenditures per capita, declining most steeply in
older age groups. (The figures depict growth curves, assuming mean levels of continuous factors and zero values
for dummy variables, including male, not in school, not
black, and not Hispanic.)
To better illustrate the effects of the main variables of
interest, Figure 3 depicts the relationship among alcohol use, mean levels of advertising exposure, advertising
expenditures per capita, and gender. We held constant the
other factors in the model; therefore, the figure shows predicted drinking levels for a 20-year-old who is not currently a student, neither African American nor Hispanic,
and living in a market with an average amount of alcohol
sales per capita measured at the mean date of the study and
who reported, in the prior month, exposure to his or her
average number of advertisements. The results indicate that
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Table 2. Hierarchical Linear Modeling Parameter
Estimates Predicting Alcohol Use for the Total Sample

Alcohol Use, No. of Drinks in Past Month

60

Event Rate
Ratio (95% CI)
Intercept
Alcohol sales per capita
Market-level advertising expenditures
per capita
Female
Age
African American
Hispanic
Mean advertising exposure
Time
Time ⫻ age
Time ⫻ age ⫻ market advertising
expenditures per capita
Advertising exposure, within individual
High school student
College student

9.56 (7.21 to 12.67)
1.002 (0.999 to 1.006)
1.027 (1.010 to 1.045)
0.49 (0.41 to 0.59)
1.07 (1.03 to 1.12)
0.23 (0.12 to 0.44)
0.47 (0.21 to 1.06)
1.01 (1.01 to 1.04)
1.02 (1.01 to 1.04)
1.00 (0.99 to 1.00)
1.001 (1.000 to 1.001)
1.00 (1.00 to 1.00)
0.46 (0.2 to 0.73)
0.99 (0.86 to 1.13)

Age 25 y
Age 23 y

50

Age 21 y
Age 19 y

40

Age 17 y
Age 15 y

30
20
10
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time, mo

Figure 2. Alcohol use over time by age in markets with low alcohol
advertising expenditures per capita.

Advertisement Expenditures per Capita

Abbreviation: CI, confidence interval.
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35
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30

Alcohol Use, No. of Drinks per Month

Alcohol Use, No. of Drinks in Past Month

Age 23 y

40

Female, High Market

Male, Mean Market

Female, Mean Market
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Age 25 y
45

Male, High Market

Age 17 y
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Figure 1. Alcohol use over time by age in markets with high alcohol
advertising expenditures per capita.

a 20-year-old man who saw few alcohol advertisements
(5) and lived in a market with minimal alcohol advertising expenditures per capita was predicted to have 9 alcoholic drinks in the past month compared with 16 drinks if
he saw many advertisements (45). A man with the same
profile but living in a market with the highest advertising
spending per capita was predicted to have 15 drinks if he
reported little advertising exposure and 26 drinks if he saw
many advertisements.
We tested the same hierarchical linear model for the
subset of the sample younger than the legal drinking age.
The results were similar to those for the sample as a whole.
Drinking was greater among underage youth who reported higher mean levels of alcohol advertising exposure (Table 3). Each additional average advertisement
exposure was associated with an increase of 1% in drinks
consumed in the past month (event rate ratio, 1.01; 95%
CI, 1.001-1.021), holding constant other factors. Drinking levels were higher among underage youth living in
markets with greater per capita advertising expenditures (event rate ratio, 1.03; 95% CI, 1.00-1.06), hold-

Figure 3. Alcohol use by mean advertising exposure, market advertising
expenditures per capita, and gender.

ing constant other factors. A 3-way interaction effect still
occurred among time, age, and market advertising expenditures, following similar growth curves to those in
Figure 1 and Figure 2.
COMMENT

The results of the present large-scale national longitudinal study provide evidence that the amount of advertising expenditures in 15- to 26-year-olds’ media environment and the amount of advertising recalled related
to greater youth drinking. Youth younger than the legal
drinking age displayed a similar pattern of advertising
effects as the entire age range, which is important because there is often a greater policy interest in protecting underage youth from harmful communications than
in protecting youth older than 21 years.
Greater alcohol advertising expenditures in a market
were related to both greater levels of youth drinking and
steeper increases in drinking over time. Youth who lived
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in markets with more alcohol advertising drank more,
increased their drinking levels more over time, and continued to increase drinking levels into their late 20s. Youth
who lived in markets with less alcohol advertising drank
less and showed a pattern of increasing their drinking
modestly until their early 20s, when their drinking levels started to decline. The results are consistent with findings from studies of advertising bans31,32 and extend them
by linking alcohol advertising expenditures per capita directly with individual youth behavior. The effect of market advertising spending on youth drinking was not attributable to differences in alcohol sales, which was
controlled for statistically in the model.
The relationship between market-level advertising expenditures and youth drinking is all the more striking
because it assesses the effect of the “added value” of advertising in a market, over and above national advertisements appearing in all markets. Of the more than $1 billion a year spent on alcohol advertising at the time of the
study, approximately one fifth was placed on local television, radio, and billboards.50 To the extent that additional communication produces diminishing returns, the
added value of market-level advertising may underestimate the total effect of alcohol advertising.
The results are consistent with theories of cumulative effects of media exposure. Youth reporting greater
amounts of exposure to alcohol advertising over the long
term drank more than youth who saw fewer ads. Alcohol consumption was less sensitive to short-term differences in alcohol advertising exposure than to the longterm effects of exposure.
Given that there was an impact on drinking using an
objective measure of advertising expenditures, the results are inconsistent with the hypothesis that a correlation between advertising exposure and drinking could
be caused entirely by selective attention on the part of
drinkers. The results also contradict claims that advertising is unrelated to youth drinking amounts: that advertising at best causes brand switching, only affects those
older than the legal drinking age, or is effectively countered by current educational efforts. Alcohol advertising was a contributing factor to youth drinking quantities over time.
The strength of the study was the relatively large national sample, the use of an objective measure of advertising expenditures to complement the subjective measure of advertising exposure, and the matching of
expenditure data with individual behavior. The study was
limited by the industry data used to measure advertising exposure, which largely reflects the most expensive
medium for advertising—television. During this period, data on outdoor advertising was spotty and may have
been incomplete in some markets. It is also possible that
using a measure of likely advertising exposures (such as
gross rating points) would increase effects. There may
also be variation in the national advertising expenditures in markets, through differences in cable systems and
presence of national stations or programming, that were
not measured. Note, too, that other forms of marketing
were not included here (such as product placements in
programming, promotions, sports sponsorships, and stadium advertising) that could affect youth drinking. Fu-

Table 3. Hierarchical Linear Modeling Parameter Estimates
Predicting Alcohol Use Among 15- to 20-Year-Olds
Event Rate Ratio (95% CI)
Intercept
Alcohol sales per capita
Market-level advertising
expenditures per capita
Female
Age
African American
Hispanic
Mean advertising exposure
Time
Time ⫻ age
Time ⫻ age ⫻ market advertising
expenditures per capita
Advertising exposure, within
individual
High school student
College student

8.69 (4.01 to 18.49)
1.001 (0.996 to 1.006)
1.028 (1.002 to 1.056)
0.56 (0.41 to 0.76)
1.30 (1.16 to 1.44)
0.19 (0.07 to 0.53)
0.37 (0.18 to .75)
1.01 (1.001 to 1.021)
1.04 (1.01 to 1.06)
1.00 (0.99 to 1.00)
1.002 (1.001 to 1.003)
1.002 (1.001 to 1.003)
0.53 (0.27 to 1.02)
0.95 (0.56 to 1.59)

Abbreviation: CI, confidence interval.

ture research could examine the impact of different forms
of advertising and the consumption of various alcoholic
products. Other limitations of the study were the sample
attrition and the fact that those who drank more at baseline were more likely to drop out of the study. Future
research should also control for the effects of parent and
peer influences on drinking. Finally, the study does not
explain the process by which advertising affects youth.
Accepted for Publication: September 12, 2005.
Correspondence: Leslie B. Snyder, PhD, Department of
Communication Sciences, University of Connecticut,
Storrs, CT 06269-1085 (leslie.snyder@uconn.edu).
Author Contributions: Leslie B. Snyder, PhD, had full
access to all the data in the study and takes responsibility for the integrity of the data and the accuracy of the
data analysis.
Funding/Support: This study was funded by grant
1R01AA11551 from the National Institute of Alcohol
Abuse and Alcoholism, Bethesda, Md, to Dr Snyder.
Acknowledgment: David Kenny, PhD, Kimberly Henry,
PhD, Ann O’Connell, PhD, and Cyr Emile M’Lan, PhD,
reviewed the analysis and results. William Wells, PhD,
Mark Hamilton, PhD, Dwayne Proctor, PhD, and Elizabeth Mitchell, PhD, contributed to the survey design. Data
collection was performed by the Center for Survey Research and Analysis at the University of Connecticut.
REFERENCES
1. Chassin L, DeLucia C. Drinking during adolescence. Alcohol Health Res World.
1996;20:175-180.
2. O’Malley PM, Johnston LD, Bachman JG. Alcohol use among adolescents. Alcohol Health Res World. 1998;22:85-94.
3. Cooper ML, Peirce RS, Huselid RF. Substance use and sexual risk taking among
black adolescents and white adolescents. Health Psychol. 1994;13:251-262.
4. Windle M, Miller-Tutzauer C, Domenico D. Patterns of drug use from adolescence to youth adulthood, III: predictors of progression. Am J Public Health. 1992;
74:673-681.
5. Foster SE, Vaughan RD, Foster WH, Califano JA. Alcohol consumption and ex-

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 160, JAN 2006
23

WWW.ARCHPEDIATRICS.COM

Downloaded from www.archpediatrics.com on January 2, 2006
©2006 American Medical Association. All rights reserved.

6.
7.
8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24.

25.
26.

27.
28.

penditures for underage drinking and adult excessive drinking. JAMA. 2003;
289:989-995.
Substance Abuse and Mental Health Services Administration. National Household Survey on Drug Abuse. Rockville, Md: Office of Applied Studies; 2001.
National Highway Traffic Safety Administration. Traffic Safety Facts 2001-Alcohol.
Washington, DC: US Dept of Transportation; 2002. DOT HS 809 406.
Substance Abuse and Mental Health Services Administration. Alcohol Use: The
National Household Survey on Drug Abuse. 2003. Available at: http://www.samhsa
.gov/oas/alcohol.cfm. Accessed December 5, 2003.
Federal Trade Commission. Alcohol marketing and advertising. 2003. Available
at: http://www.ftc.gov/os/2003/09/alcohol08report.pdf. Accessed January 24, 2004.
Alcohol’s Vast Adland. Washington, DC: Georgetown University’s Center on Alcohol Marketing and Youth; 2002.
Overexposed: Youth a Target of Alcohol Advertising in Magazines. Washington,
DC: Georgetown University’s Center on Alcohol Marketing and Youth; 2002.
Radiodaze: Alcohol Ads Tune in Underage Youth. Washington, DC: Georgetown
University’s Center on Alcohol Marketing and Youth; 2002.
Garfield CF, Chung PJ, Rathouz PJ. Alcohol advertising in magazines and adolescent readership. JAMA. 2003;289:2424-2426.
Martin SE, Snyder LB, Hamilton M, et al. Alcohol advertising and youth. Alcohol
Clin Exp Res. 2002;26:900-906.
Atkin CK. Effects of media alcohol messages on adolescent audiences. Adolesc
Med. 1993;4:527-542.
Adlaf EM, Kohn PM. Alcohol advertising, consumption and abuse: a covariancestructural modeling look at Strickland’s data. Br J Addict. 1989;84:749-757.
Atkin CK, Neuendorf K, McDermott S. The role of alcohol advertising in excessive and hazardous drinking. J Drug Educ. 1983;4:313-325.
Atkin CK, Hocking J, Block M. Teenage drinking: does advertising make a difference?
J Commun. 1984;28:71-80.
Strickland DE. Advertising exposure, alcohol consumption and misuse of alcohol.
In: Grant M, Plant M, Williams A, eds. Economics and Alcohol: Consumption and
Controls. New York, NY: Gardner Press; 1983:201-222.
Smart R. Does alcohol advertising affect overall consumption? a review of empirical studies. J Stud Alcohol. 1988;49:314-323.
Covell K. The appeal of image advertisements: age, gender, and product differences.
J Early Adolesc. 1997;12:46-60.
Kelly KJ, Edwards RW. Image advertisements for alcohol products: is their appeal associated with adolescents’ intention to consume alcohol? Adolescence.
1998;33:47-59.
Slater MD, Rouner D, Domenech-Rodriguez M, Beauvais F, Murphy K, Van Leuven
JK. Adolescence responses to TV beer ads and sports content/context: gender
and ethnic differences. J Mass Commun Q. 1997;4:108-122.
Waiters ED, Treno AJ, Grube JW. Alcohol advertising and youth: a focus group
analysis of what young people find appealing in alcohol advertising. Contemp
Drug Probl. 2001;28:695-715.
Aitken PP, Leathar DS, Scott AC. Ten- to sixteen-year-olds perceptions of advertisements for alcoholic drinks. Alcohol Alcohol. 1988;23:491-500.
Austin EW, Pinkleton BE, Fujioka Y. The role of interpretation processes and parental discussion in the media’s effects on adolescents’ use of alcohol. Pediatrics.
2000;105:343-349.
Grube J, Wallack L. Television beer advertising and drinking knowledge, beliefs,
and intentions among schoolchildren. Am J Public Health. 1994;84:254-259.
Ellickson PL, Collins RL, Hambarsoomians K, McCaffrey DF. Does alcohol ad-

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.
42.
43.

44.

45.
46.

47.
48.

49.

50.

vertising promote adolescent drinking? results from a longitudinal assessment.
Addiction. 2005;100:235-246.
Tapert SF, Cheung EH, Brown GG, et al. Neural response to alcohol stimuli in
adolescents with alcohol use disorder. Arch Gen Psychiatry. 2003;60:727735.
Collins RL, Schell T, Ellickson PL, McCaffrey D. Predictors of beer advertising
awareness among eighth graders. Addiction. 2003;98:1297-1306.
Saffer H. Alcohol advertising bans and alcohol abuse: an international perspective.
J Health Econ. 1991;10:65-79.
Saffer H, Dave D. Alcohol consumption and alcohol advertising bans. Appl Econ.
2002;34:1325-1334.
Nielsen Media Research Local Universe Estimates. Available at: http://www
.nielsenmedia.com/DMAs.html..
US Census. 1990 Available at: http://factfinder.census.gov..
Adams Business Media. Adams Liquor Handbook 1997. New York, NY: Adams
Business Media; 1998.
Kalton G. Introduction to Survey Sampling. In: Quantitative Applications in the
Social Sciences Series, No. 35. Thousand Oaks, Calif: Sage; 1983.
Genesys Sampling Systems. Available at: http://www.m-s-g.com/genesys
/genesyshme.htm.
American Association for Public Opinion Research Outcome Rate Calculator Version 2.1. Available at: httpp://www.aapor.org/default.asp?page=survey_methods
/response _rate_calculator. Accessed March 23, 2004.
Adalbjarnardottir S. Adolescent psychological maturity and alcohol use: quantitative and qualitative analysis of longitudinal data. Adolescence. 2002;37:
19-53.
Media Intelligence TNS . Available at: http://www.tns-mi.com.
Adams Business Media. Adams Factbook 2001. New York: Adams, 2001.
Raudenbush SW, Bryk AS. Hierarchical Linear Models: Applications and Data
Analysis Methods. 2nd ed. Thousand Oaks, Calif: Sage; 2002.
Raudenbush SW, Bryk AS, Cheong YF, Congdon R. HLM6.01: Hierarchical Linear and Nonlinear Modeling [software]. Lincolnwood, Ill: Scientific Software International; 2005.
Raudenbush SW, Bryk AS, Cheong YF, Congdon R. HLM6.01: Hierarchical Linear and Nonlinear Modeling [manual]. Lincolnwood, Ill: Scientific Software International; 2005.
Hox J. Multilevel Analysis Techniques and Applications. Mahwah, NJ: Lawrence
Erlbaum Associates; 2002.
Mohr CD, Armeli S, Tennen H, Carney MA, Affleck G, Hromi A. Daily interpersonal experiences, context and alcohol consumption: crying in your beer and
toasting good times? J Pers Soc Psychol. 2001;80:489-500.
Singer JD, Willett JB. Applied Longitudinal Data Analysis: Modeling Change and
Event Occurrence. New York, NY: Oxford University Press; 2003.
Flewelling RL, Paschall MJ, Ringwalt C. The epidemiology of underage drinking
in the United States: an overview. In: Committee on Developing a Strategy to
Reduce and Prevent Underage Drinking. Reducing Underage Drinking: Issues
and Interventions. Washington DC: National Academy Press. 2004:319-350.
Cohen J, Cohen P, West SG, Aiken LS. Applied Multiple Regression/Correlation
Analysis for the Behavioral Sciences. 3rd ed. Mahway, NJ: Lawrence Earlbaum
Associates. 2003.
Snyder LB, Fleming-Milici F, Mitchell EW, Proctor D. Media, product differences, and seasonality in alcohol advertising in 1997. J Stud Alcohol. 2000;
61:896-906.

Announcement
Sign Up for Alerts—It’s Free! Archives of Pediatrics &
Adolescent Medicine offers the ability to automatically receive the table of contents of Archives when it is published online. This also allows you to link to individual
articles and view the abstract. It makes keeping up-todate even easier! Go to http://pubs.ama-assn.org/misc
/alerts.dtl to sign up for this free service.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 160, JAN 2006
24

WWW.ARCHPEDIATRICS.COM

Downloaded from www.archpediatrics.com on January 2, 2006
©2006 American Medical Association. All rights reserved.

