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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. 
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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. 

Acknowledgments 
This research was supported by grant 

AA 12128 from the National Institutes of 
Health. We thank Nielsen Media Research 
for providing information on alcohol com­
mercials shown during specific televi­
sion programs and the viewing ratings of 
those programs. • 

REFERENCES 
! .Chen K, Kandel DB. The natural history of 

drug use from adolescence to the mid-t.lurues 
m a general population sample. Am J Publ1c 
Health. 1995;85(1):41-47. 

2.Martm SE, (Ed). The effects of the mass media 
on the use and abuse of alcohol. Bethesda, 
MD: US Department of Health and Human 
Services, 1995: 1-302. 

3 .National Institute on Alcohol Abuse and Alco­
holJsm (US). lOth spec1al report to the U.S . 
Congress on alcohol and health . Rockvllle, 
MD: National Institute on Alcohol Abuse and 
Alcoholism, 2000:412-426. 

4 .Connolly GM, Casswell S, Zhang JF, et al . 
Alcohol m the mass media and dri.nJang by 
adolescents: a long~tudinal study. Add1ct1on. 
1994 ;89( 10) : 1255- 1263 . 

5.Casswell S, Zhang JF. Impact of Ioong for 
advertising and brand alleg~ance on dnnlang 
and alcohol-related aggression: a longitudmal 
study. Addtctton. 1998;93(8) : 1209- 1217. 

6 .Campbell DT, F1ske OW . Convergent and 
discriminant validation by the multitrrut­
multimethod matrix. Psycho! Bull. 
1959;56(2):81-1 05. 

7.Atkin CK, Hoclang J, Block M. Teenage dnnk­
ing: Does advertismg make a difference? J 
Commun. 1984;34(2): 157- 167. 

8 .Stnckland DE. Content and effects of alcohol 
advertising: comment on NTIS Pub. No. PB82-
123142. J Stud AlcohoL 1984;45(1) :87-93. 

9 .Grube JW. Television alcohol portrayals, alco­
hol advertismg and alcohol expectancies 
among children and adolescents. In Martin 
SE, (Ed). The Effects of the Mass Media on the 
Use and Abuse of Alcohol. Bethesda, MD: US 
Department of Health and Human Services, 
1995:105- 121. 

IO.Grube JW, Wallack L. TelevisiOn beer adver­
tising and dnnking knowledge , beliefs, and 
intentions among schoolduldren. Am J Public 
Health. 1994;84(2):254-259. 

ll.Aaron OJ, Dearwater SR, Anderson R, et al . 

508 

PhySical activity and the 1r11tiation of high­
nsk health behavtors in adolescents. Med Sa 
Sports Exerc. 1995;27(12): 1639-1645. 

12.Garry JP, Morrissey SL. Team sports partici­
pation and risk-takmg behav1ors among a 
biraCial middle school population. Clin J Sport 
Med. 2000; I 0(3): 185-190. 

13.Rainey CJ, McKeown RE, Sargent RG, et al. 
Patterns of tobacco and alcohol use among 
sedentary, exerCismg, nonathletic, and ath­
letic youth. J Sch Health. 1996;66(1):27-32. 

14.Strickland DE. Advertismg exposure, alcohol 
consumption and nususe of alcohol. In: Grant 
M, Plant M, Williams A, (Eds). Economics and 
Alcohol: Consumption and Control. New York: 
Gardner Press, 1983:201 -222. 

15.Atkin CK. Survey and cxpenmental research 
on effects of alcohol advertising. In Martin SE, 
(Ed). The Effects of the Mass Media on the Use 
and Abuse of Alcohol. Bethesda, MD: US 
Department of Health and Human Servtces, 
1995:39-68. 

16.Bloom PN, Hogan JE, Blazmg J . Sports pro­
motion and teen smolong and dnnlang: an 
exploratory study . Am J Health Behau. 
1997;21 (2): I 00- 109. 

17 .Schooler C, Feighery E, Flora JA. Seventh 
graders self-reported exposure to cigarette 
marketing and its relationslup to their smok­
ang behav1or. Am J Public H ealth. 
1996;86(9): 1216- 1221. 

18.Stewart OW. Measures, methods and models 
an advertising research . J Advert Res. 
1989;29 :54-60. 

19 .Stacy AW , Pearce SG, Zogg JB, et al . A 
nonverbal test of naturalistic memory for alco­
hol commercials. Psycho! Market 2004 ;21 :295-
322. 

20.Kann L. The youth risk behaVlor surveillance 
system: measuring health-risk behaviors. Am 
J Health Behau. 200 I ;25(3):272-277. 

2l. Adlaf, EM, Kohn PM . Alcohol advertising, 
consumpuon and abuse - a covariance-struc­
tural modeling look at Strickland's data. Br J 
Add1ct. 1989;84(7):749-757. 

22.Brown JD, McDonald T. Portrayals and ef­
fects of alcohol in television entertainment 
programming. In: Martm SE, (Ed). The Effects 
of the Mass Media on the Use and Abuse of 
Alcohol. Washington, DC: National Institute 
on Alcohol Abuse and Alcoholism, 1993:133-
50 . 

23.Robinson TN, Chen HL, Killen JD . Televi ­
sion and music Video exposure and risk of 
adolescent alcohol use . Pediatrics . 
1998; 102(5):E54 . 

24 .Thorlindsson T, Vilhjalmsson R, Valge~rsson 
G. Sport participation and perceived health 
status: a study of adolescents . Soc Sa Med. 
1990;31 (5):551-556. 

25.Petraius J, Flay BR, Miller TQ. Reviewmg 
theones of adolescent substance use: organlz­
mg pieces in the puzzle . Psycho! Bull. 
1995; 117( I ):67 -86 . 

26.Lex BW. Some gender differences m alcohol 

and polysubstance us<! 
1991 ;10(2): 121- 132. 

27.Lex BW. Alcohol and otht 
women . Alcohol He 
1994;18(3):2 12. 

28.Szalay LB, Inn A, Dohe 
ences: effects of the so• 
the use of alcohol and ot 
Misuse. 1996;31 (3) :343-: 

29.Rosenbaum P, Rubin D. 
the propensity score in t 
for causal effects. BiomE 
55 . 

30.Center for Science in the 
the Beer Tax Rollback 

Am J Health Behav ..... 2C 



and the 101UaUon of h.tgb­
Lors 1D adolescents. Med Sa 
15;27(12): 1639-1645. 
;ey SL. Team sports parnci­
takmg behavtors among a 
hoot populaoon. Clm J Sport 
185-190 
:>wn RE, Sargent RG, et al 
co and alcohol use among 
smg, nonathlenc, and ath-

Health 1996 ,66( l ):27 -32 
dvernsmg exposure, alcohol 
m.1suse of alcohol. In: Grant 
ms A, (Eds). Econom.1cs and 
non and Control. New York. 
983 .201-222. 
and expenmental research 

ol advert:Jsmg. Ln Martm SE, 
f the Mass Me<lla on the Use 
lcohol. Bethesda, MD . US 
ealth and Human Servtces, 

JE, Blazmg J Sports pro­
smola.ng and dnnla.ng. an 

dy Am J Health Behau 
09 . 
hery E, Flora JA Seventh 
rted exposure to c1garette 
relanonsh.tp to the1.r smok 
Am J Public Health 

1221 
sures, methods and models 
research J Advert Res 

ce SG, Zogg JB, et al. A 
1atural.Jsuc memory for alco­
~sychol Market 2004 ;2 1 :295-

h nsk behavtor surveillance 
g health-nsk behaviOrs Am 
2001 ;25(3) 272-277. 
1 PM Alcohol adverusmg, 
abuse - a covanance-struc­

>k at Stnckland's data. Br J 
7):749-757. 
mald T. Portrayals and ef­
in televiSIOn entertamment 
Marnn SE, (Ed). The Effects 
a on the Use and Abuse of 
ton, DC National Institute 
and Alcohol.Jsm, 1993: 133- I 

hen HL, Killen JD. Televi­
Video exposure and nsk of 
:ohol use . PedJatncs . 

VllhJalmsson R, Valgeirsson 
anon and perce1ved health 
of adolescents Soc Sa Med. 
56. 

BR, Mtller TQ Rev1ewmg 
cent substance use: organlZ­
he puzzle Psycho/ Bull 
6 
ender dL!Jerences m alcohol 

• 

I 

I 
I 
' 

and polysubstance users. Health Psycho/. 
1991; 1 0(2) · 121-132. 

27.Lex BW. Alcohol and other drug abuse among 
women . Alcohol Health Res World 
!994;18(3):212 

28.Szalay LB, Inn A, Doherty 1\.'T. Social mflu­
ences: effects of the sooal env~.ronment on 
the use of alcohol and other drugs Subst Use 
MISUSe 1996,31 (3)·343-373 

29.Rosenbaum P, Rubm D. The central role of 
the propenSity score m observational studtes 
for causal effects Btometnka 1983;70(1) :41 -
55 

30.Center for Science m the Publ.Jc Interest. Stop 
the Beer Tax Rollback (on-hne) Av8llable: 

Am J Health Behav.TW 2004;28(6):498-509 

Stacy et aJ 

http //www.cspmet.org/. Accessed July 17 , 
2003 . 

31 Johnston LD, O'Malley PM, Bachman JG. 
Momtonng the F'uture natJonaJ results on 
adolescent drug use. Overv1ew of key fmd­
mgs, 2002 Bethesda, MD: Nanonal Institute 
on Drug Abuse, 2003:30 31 

32 Stewart, OW. The moderatmg role of recall, 
comprehenSion, and brand dllTerenuauon on 
the persuaSiveness of televiSIOn adverusmg. 
J Advert Res. 1986;26:43 46 

33.Stacy AW, Ames SL, Knowlton BJ. Neurolog~­
eally plauSible d1stmcuons m cogmtion rel­
evant to drug use enology and prevention. 
Subst Use Misuse. In press 

509 


