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significant at P<.lO, indicating there was 
no evidence of reliable variation in the 
odds ratios reported in Table 4 across 
these subgroups. 

DI SCUSSION 
This study investigated predictive ef

fects of a diversity of measures of expo
sure to televised alcohol commercials, as 
well as a host of potential confounders of 
the association between exposure and 
adolescent alcohol use. Any possible mea
sure of exposure has some limitations. 
Thus, the assessment strategy used mea
sures diverging in limitations such as 
likelihood of false positives and confound
ing. The present research is one of the 
most comprehensive prospective stud1es 
on this issue to date, because of the range 
of measures and confounders investi
gated. Such an approach is necessary for 
improved inference. 

Inferences about effects in any obser
vational study must take into account the 
overall pattern of findings, as well as 
limitations and confounders involved in 
each of the different exposure assess
ments. First, when predictive effects of 
exposure on consumption variables were 
uncovered, 1t IS clear that they occurred 
pnmarily for beer consumption and more 
rarely for wine/liquor consumption and 
3-drink episodes. This general pattern is 
consistent with several observations from 
the literature. Most televised alcohol com
mercials are for beer,9 and beer is a more 
frequent alcoholic beverage of choice for 
youth.30 Also, binge drinking in eighth 
grade is a relatively rare event.31 

Both of the opportunity measures of 
exposure predicted subsequent beer con
sumption. These measures assessed the 
likelihood of exposure to alcohol commer
cials on the basis of television viewing 
habits targeting either sports events or 
popular shows weighted by probability of 
appearance of alcohol commercials. Im
portantly, the effects of likely confound
ers of these assessments were adjusted 
in the analysis, including sports activity 
and general levels of television viewing. 
The analysis also adjusted for numerous 
other confounders, including prior alco
hol use, intentions, peer and adult alco
hol use, and other variables. Although m 
some instances the prospective effects of 
exposure were slightly diminished, they 
were still statistically significant and 
similar in magnitude. The same pattern 
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of fmdings was obtained for the self-re
ported frequency, meta-memory measure 
of exposure, \vith significant prospective 
effects on beer consumption even when 
effects of all confounders were adjusted 
for. Predictive effects of the 2 recall tests 
of exposure were nearly always 
nonsignficant in confounder-adjusted 
analyses, except for one counterintuitive 
instance in which exposure predicted less 
beer consumption. In advertising re
search, memory for specific commercials 
has a far less than perfect association 
with brand choice.32 Less is known about 
memory for commercials across a product 
class, although some tests have shown 
reliability and convergent validity in alco
hol advertising research.19 

One of the exposure measures, the 
watched TV shows index, showed signifi
cant predictive effects on all consumption 
variables, even when adjusting for all 
confounders. This index was similar in 
rationale and design to that first found 
effective by Strickland.14 It is important to 
note that this is an indirect measure that 
does not ask respondents directly about 
alcohol commercials. It merely assesses 
frequency of viewing popular television 
programs and weights these scores by the 
number of commercials shown on these 
programs. It is hard to explain a predictive 
effect of this variable through such alter
native explanations as hypothesis guess
ing or demand characteristics. It is also 
difficult to imagine more proximal con
founders of this relationship that were 
not already controlled for in the analysis, 
such as previous use, intentions, peer 
use, adult use, or general television view
ing. 

Another feature of the general pattern 
of results is that a great majority of the 
odds ratios were positive, even though 
most for wine and liquor consumption and 
3-drink episodes were not significant. 
Taken together, the findings argue for 
effects on beer consumption and trends 
toward effects on wine and liquor con
sumption and 3-drink episodes in most 
comparisons. This is a somewhat mixed 
picture, but nevertheless it leans toward 
the view that alcohol commerc1als have 
some effects on alcohol consumption in 
this age group. 

In the confounder-adjusted model, the 
draw-an-event memory was associated 
with a lower odds ratio of subsequent 
monthly beer drinking. Although specu-
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tder-adjusted model, the 
1emory was associated 
ds ratio of subsequent 
1k.ing. Although specu-

I lative, one possibility is that this nonver
bal sketch test is more than a memory 
assessment. In addition to revealing non
verbal images of remembered scenes, 
the test may engage the student in ben
eficial, image-based elaborative process
ing of the commercial-that is, students 
who provide sketches of an ad may pro
cess its content in some ways that have 
preventive effects in the future. Nonver
bal processing and memory constitute a 
fundamental area of basic memory re
search and cognitive neuroscience that 
is very seldom applied to health behavior 
or prevention.33 Because links to preven
tive effects were not considered before
hand in the present study and have not 
been evaluated in previous research, this 
post hoc explanation should be consid
ered tentative but worthy of evaluation in 
future research. 

These results should be judged in the 
context of several limitations of the cur
rent study. First, it is probably impossible 
for any observational study to assess ev
ery possible confounder that might ex
plain away effects of assessed exposure. 
This is the major limitation of an obser
vational design. Although the authors 
believe that most unmeasured variables 
would have operated through the con
founders that were assessed, future re
search might evaluate several possibili
ties. For example, future studies might 
assess adolescents' involvement in 
prosocial extracurricular activities in 
general, which may be associated with 
fewer opportunities to watch TV and asso
ciated with a lower risk of alcohol use; 
however, at least one type of activity (in
volvement in sports) was assessed in the 
present study. Similarly, antisocial ac
tivities or general propensity toward devi
ance (problem proneness) needs to be 
considered in future investigations, al
though these variables also may be mani
fested in our confounder set (eg, previous 
alcohol use, intentions, hours of TV 
watched); in any case, the link between 
deviance and alcohol commercial expo
sure has not been demonstrated prospec
tively to our knowledge. Other potentially 
confounding variables uncontrolled for 
here include depression and parental 
monitoring practices, which also are 
Hkely to be mediated through the vari
ables in the confounder set (eg, hours of 
TV watched) if they have effects on expo
sure. The present study did adjust for the 
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strongest known longitudinal predictors 
of future alcohol consumption, including 
previous consumption, peer use, inten
tions, and other proximal variables that 
should at least partially index the omitted 
variables . 

Second, the study is limited in 
generalizability, because the sample is 
only from adolescents in public school 
from only one region of the United States. 
Compared with the overall US population, 
this sample was more ethnically diverse 
and contained a larger proportion of His
panic students. Nevertheless, the com
plete absence of interactions of obtained 
effects with major demographic variables 
such as gender and ethnicity shows the 
results are generalizable at least across 
some diverse groups. Third, these find
ings are based on adolescents' self-re
ports of alcohol use; biochemical valida
tion was not conducted. FinaJly, although 
the results show some consistent pat
terns, not all measures of exposure con
verge on the same findings. This was 
particularly true of the di ffercnces in 
findings between the memory-based mea
sures and the opportunity-based mea
sures. The present state of the validation 
literature on exposure assessment docs 
not show which tests are optimal. Al
though the limited generalizability of the 
sample and inherent uncertainties in 
observational designs imply that results 
should be replicated, the present findings 
are consistent with conclusions from pre
vious longitudinal studies. 

Effects of advertising have implications 
for the prevention of alcohol use among 
adolescents. Although alcohol marketing 
efforts ostensibly target an adult audi
ence, these findings indicate that young 
adolescents have numerous opportuni
ties to view alcohol advertisements on 
television; and youth do notice and recall 
these advertisements. Furthermore, ado
lescents who are exposed to alcohol ad
vertisements may have a higher risk of 
experimenting with alcohol in subsequent 
years. Although the magnitude of the 
association between alcohol-ad exposure 
and alcohol use varied according to the ad 
exposure measure used, the weight of the 
ev1dence from this study is consistent 
Wlth that of some other studies suggest
ing that exposure to alcohol advertising 
increases the risk of subsequent alcohol 
use.~·7•9 • 10· 1 ~ Even if the risk attributable to 
advertising is small relative to other in-
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fluences such as peers and social nonns, 
limiting adolescents' exposure to 
proalcohol media messages could be an 
important part of a comprehensive strat
egy to prevent adolescent alcohol use. 
Given the potential public health benefits 
of reducing adolescent alcohol use, in
creased attention to this issue is war
ranted. 
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